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ATOMHAA OTPACJIb B POCCUU

Ha ctposemMcsi anepro6sioke Ne2 BBOP-1200 JleHuHrpaackou
AJC-2 3aBeplIeHO BO3Be/leHHEe BHYTPEHHEN 3alIUTHOU

o60s104ku (B30) peakTopa

B pesynbraTe 3a6eTOHUPOBAH MOCETHUIM SIPYC 10 BbI-
coThl 67 MeTpoB. Terepb CTPOUTENN CMOTYT MTPUCTY-
MUTb K COOPYKEHUIO CAMOM BEpXHEN YacTy Kyrosia —
MWISICTPBI JI0 BBICOTHI 68,5 MeTpa.

BHyTpeHHsI1 000JI0ouKa SIBISIETCS  JIOKATM3YOLIEH
cucreMoii 6e3zoracHoctu ADC, 3TO COOpY:XeHHUe 13
TIpeIBApUTEIbHO  HATIPSDKEHHOTO  3KeJle300eTOoHa,
cocTosiiee U3 IMTMHAPUUYECKON JacTh U Tomycde-
puueckoro kynona. s B30 morpedoBanock 0KoJIo
11 TeICSTY Ky6oMeTpoB Getona u 3000 TOHH apmary-
pbl. TommHa apMUPOBAHHOTO MOHOJIUTHOTO GETOHA
B30 cocraBuna 1200 MWUTMMETPOB, YTO COOTBET-
CTBYET MIPOEKTHBIM TPEOOBAHUISIM.

«BosBeneHve BHYTpeHHE 3aIUTHON 000JI0UKY peaK-
TOpa — 3TO CJIOKHBIN W IUTUTENTBHBIN TIpoIiecc, B KO-
TOpPOM OBUTH 3a/IeiiCTBOBAHBI CEPLE3HBIE MAaTePUATh-
HbIe, TEXHUYECKVE W TPYIOBbIE PeCYpChl, — OTMETHIT
BeIyIIMi MHXXEHEep OTIesla CTPOUTENTHHOTO KOHTPOJIST
(texamueckoro Hamzopa) YKC JIADC-2 Ilasen MBa-
HoB. — [apayiestbHO ¢ GeTOHMPOBAHMEM TTPOUCXOIH-
JIO YCTPOMCTBO CUCTEMBI TIPEIHATIPSDKEHVIST 3AIIUTHOM
00010uKM peakTopa. Ham 06110 KpaitHe BasKHO 3aKOH-
ynTh Bo3BezieHre B30 B yCTaHOBJIEHHBII CPOK, YTOOBI
M 3TH pabOTHl MOXKHO ObUTO 3aBepiuTh. Ceityac Mbl
HAYMHAEM CJICAYIOIIUIA KPYITHBIN 3Tall — HATSDKEHUE
BEPTUKAIBHBIX M TOPM3OHTANBHBIX KaHatoB CI130
KynoJsa peaktopa». [IpoektoM crpountensctBa BBOP-
1200 Jlerunrpanckoit ADC TpemycMOTpeHa IBOMHAS
3aIIMTHAsT 000I0YKA 3IAHVSI PeaKTOpa — BHYTPEHHSISI
¥ HapyxHas. B ciyyae aBapum — miepBasi IpeIoTBpa-
TUT BBIXOI PAIMOAKTUBHBIX BEILIECTB B OKPYKAIOIIYIO
cpemy, a BTopasi TTOCTYKUT (hPU3NIECKOI 3aIIUTOM OT
TIPUPONHBIX M TEXHOTCHHBIX BHEIITHUX BO3IECHCTBUNA,
BKJTIOYAsT 3eMJIETPSICEHUST U yparaHbl.

Heneneii panee reHepanbHblii nupekTop Pocatoma
Anekceit JIuxau€B nposén Ha JleHuHrpanckoit ADC
pabouee COBELaHKE 10 COOPYXEHUIO SHEepProdoka
No2 u mocTtaBui 3amadyy KOMaHIE COOPYXKEHUS 3a-
MEIIAIOIIMX MOIIHOCTE MO TIOBBILIEHUIO TIPOU3BO-
TIUTETBHOCTY Tpyaa MpH TMOJTHOM obecrieueHur 0e3-
OIMAacCHOCTY.

ITo cnoBam JIuxau€Ba, «BBOI B 3KCILTyaTalllIO BTOPO-
ro sHepro6;ioka BBOP-1200 JIADC-2 B cpoK BXOIUT

B Tom-3amauyu rockopropauuu «Pocatom». Heo0-
XOIUMO Cc(hOpMUPOBaTh I(MEKTUBHYIO KOMaHIy IO
TIPOEKTHOMY YIIPABJICHUIO XOIOM COOPYXKEHUSI, TTPO-
yMaTb MEXaHW3Mbl MOTHBAIIUM BCEX YYACTHUKOB,
TIPUMEHUTD TIOJIOKUTETBHBIN OTIBIT, TTOJTyYeHHBIN Ha
niepBoM G710Ke. B 2021 romy MBI JOJKHBI BEIBECTH HO-
BBII GJIOK Ha PBIHOK, OOECTIEYNB TEM CaMbIM SHEpre-
TUYECKYIO OE30TTaCHOCTD CTPaHbBI».

IpoexTHast KoMaHIa TION PYKOBOACTBOM T€HEPATb-
Horo mupektopa AO «KonmepH Pocaneproatom»
Annpes [lerposa u nqupekropa JlennHrpanckoit ADC
Brnamuvupa Tleperynst addbeKTBHO cripaBuiiach ¢
3amaveil mpu mycke sHepro6ioka Nel BBOP-1200
JIABC-2 (Ne5 JTADC), KOTOPBIii € 3aI1acOM 10 MOIII-
HocTH 3amecTui B KoHIle 2018 roma ocTaHOBIEHHBIN
IUTsT BBIBOZIA M3 aKcrntyaraimy 6ok PBMK-1000. Ha
3TOM oribITe PocaToM CTpOWT MOMUTUKY TI0 COOpYyKe-
a0 6;10k0B BBOP-1200 B Poccuu u 3a pydeskoM.
Bmamumup [leperyna momuepkHys, 9TO OCHOBHBIE
CTPOUTENTLHO-MOHTAXHBIE pabOTHI HA BTOPOM 2HEp-
robnmoke BBOP-1200 JIADC-2 momxomsT K KOHIIY.
«MBI HauMHaeM TIPeNITyCKOBYIO HaJIaiKy, B Mae I0
rpadmKy — HAYajIo TPOJIMBA CUCTEM Ha OTKDBITHIA
peaktop. Ham mpezncront monTBepanuTh TOTOBHOCTD
9HEProbyoka K U3NIeCKOMY TyCKY 1 3aTpy3Ke saep-
Horo ToruinBa. Dusnyck 3ariaHMpPOBaH HA HAYaIo
2020 roma, MbI TOJDKHBI TIOMOMTH K 3TOMY COOBITHIO B
YCTAaHOBJIEHHBIN TPa(PUKOM CPOK».

ATOMIC-ENERGY.RU
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PocaTom co3aacT HOBYIO [lyck peakTopa MBUP HasHavyeH Ha 2024 roz
KOMIIAaHHWI0 110 IUPOBU3ALUA
aToMHOU oTpacau «Ludppym»

006 3TOM co001IaeTCsl B IPOTOKOJIE 3aCEIaHMs CO-
BeTa TUPeKTOpoB AO «ATOMIHEPTOIIPOM>».
Panee PocatoM yTBepau COOCTBEHHYIO CTPATETHIO
pa3BuUTHSI IMGPOBBIX TEXHOJOTU.
Kak coobmann panee CMU, B nekabpe 2018 roma
TOPHOPYIHBINM JAWBU3MOH TOCKOPTIOpAIlUU BIEP-
Bble B Poccuu Hauan «1u¢poByo» 100bIUY ypaHa.
NHHOBaIMOHHAsA WHTEJJIEKTYaIbHAsT TEeXHOJIOTHS
yIpaBjeHus pa3padOTKON MECTOpOXIEHUI ypaHa
METOJIOM CKBRXXWHHOTO TIOJ3EMHOTO BBITIEIAUn-
BaHUS CO3[laHa CIELUATUCTAMU TOPHOPYIHOIO
nususnoHa 'K «Pocatom» cCOBMECTHO C y4€HBIMU
CeBepckoro TexHosiornaeckoro nHcturyta HUAY
MUOMU. YnpapieHue BceMM TeXHOJOTUIECKUMU
TpoleccaMyl Ha TIPEATPUSTAN TIPOU3BOIUTCS U3
TJIABHOTO JUCTIETYEPCKOTO MyHKTA.
DTOT IPOEKT — BJIEMEHT eqnuHOI G poBoit cTpa-
terun Pocaroma — BXOOWT B TakeT HU(MPOBBIX
TPOMYKTOB TOCKOPTIOPAIUY, MTO3BOJIUT MOBBICUTH
TIPOM3BOANTEBHOCTL TPyJa M IKOHOMUYECKYIO
3¢ HEeKTUBHOCTH TOOBIYM.
ATOMIC-ENERGY.RU Ilo mnaHy mMycK MHOTOILIEJIEBOTO UCCIEN0BATEIBCKOTO peakTopa Ha Obl-
ctpeix HelitpoHax (MBUP) B JumutpoBrpane HameueH Ha 2024 rom,
TIOJTHOLICHHBIE MCCIIEIOBaHMS TIaHupyeTcss HauaTh ¢ 2025 roma. O6
STOM 3asiBWJI MUHUCTP N(PPOBOIT IKOHOMUKY U KOHKYPEHITUU YITbsI-
HOBCKoOI obyiact PycreM J1aBisITIIMH B OTYETE, TTOATOTOBJIEHHOM JIJISI
PErMOHATIbHOTO 3aKOHOJATEIbHOTO COOPAHUSI.
Panee mpencraButens lleHTpa pa3BuTHs sSoepHO-MHHOBAIIMOHHOTO
Kiacrepa coobuius, uto MBUP mipenmnonaraeTcst BBECTU B 3KCILTya-
Taumio K 2022 romy.
«B Hauane 2019 roma MammHOCTpOUTETbHBIN TMBU3MOH Pocaroma 3a-
Beput oTrpy3Ky AO «'HL] HUWAP» anemeHTOB KOpITyCca UccienoBa-
TEJILCKOTO sIIEPHOTO peakTopa Ha ObICTphIX HeiiTpoHax MBUP. B teue-
aue 2019 roma Ha romanke MBUP GymyT Mpon3BoaUThCSI OCHOBHEIE
paboThI TI0 cOOpKe IEMEHTOB KopIyca peakTopa. HameueHo mpomoit-
JKEHUeE KITIOUEBBIX ATAllOB CTPOUTENHCTBA, M3TOTOBJIEHME, TTOCTaBKA 1
MOHTaX 000pY/I0BaHUSI», — TOBOPUTCS B OTU€TE [laBisTIIMHA.
ITo napopmanu MmuHucTepeTBa, B pamkax LI «AnepHbie sHEpTO-
TEXHOJIOTUM HOBOTO ToKoJeHMs» B 2019—2020 romax Ha CTpOUTEIb-
ctBo MBUP 6ynet BoineneHo donee 5,5 Mipa pyoiieid, a B LIEJIOM 3a-
TPaThl HA COOPYKEHWE MCCIIEOBATEIHCKOTO KOMITIIEKCA C PEaKTOPOM
COCTaBST OKOJIO 48 MyIpA pyOIieit, ¢ y4ETOM HAyIHOTO OOOPYIOBAHUS —
okos10 60 Mpa pyoIieii.
B ATOMIC-ENERGY.RU
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OxkoHyaHueM (a3bl COOPKU peakTopa WHHOBALIM-
OHHOTO 3HeproOJIoKa CTaja yCTaHOBKAa 4 MapTa Ha
ITaTHOE MECTO BepXHEro 0J0Ka peakTopa — KOH-
cTpyki BecoMm Gosiee 200 TOHH, KOTOpast TIIOT-
HO 3aKphljla er0 aKTUBHYIO 30HY. DTOMY COOBITUIO
TIPEIIIIECTBOBAJT 3Tl 3arpy3KM TOTUIMBA. 19 heBpas
B aKTUBHYIO 30HY peakTopa OblIa 3arpyXeHa rmepBast
KacceTa — Havascs GU3nIecKuii myck, a 24 dbeBpais
3arpy3ka akTHBHOI 30HBI peakTopa SIIepHbIM TO-
TUIMBOM ObLTa MOJHOCTBIO 3aBepllieHa. «Mbl Obui
YBEpEHbBI B YCIELTHOM 3aBEepIIIEHUM 3aTPy3KH siep-
HOTO TOIUIMBA B aKTUBHYIO 30HY PEaKkTopa, TIOTOMY
YTO Y HAC yXe ObUT OIBIT MO MPOBENCHUIO 3THX MPO-
Leayp Ha miepBoM sHepro6ioke BBOP-1200. Ipen-
BapUTEIbHO MbI OTPAbOTAIM OMepalry Mo 3arpys-
K€ C TIOMOIIbI0O MMHUTATOPOB TETUIOBBIICIISIOIINX

cOOpOK», — OTMeTIII TupekTop HOBOBOpOHEXCKOM
ADC Brmamgumup [ToBapos.

Ha HoBoBopoHexckoit AJC-2 3aBepiiniach COOpKa peakTopa
MHHOBALIMOHHOTO 3Hepro6Jioka No2

Bcero B peakrop ObLIO 3arpy:keHo 163 TeIIoBbIIesI-
romme co6opku (TBC), ycraHOBIIEH GJI0K 3alIUTHBIX
TpyO. B naHHBIIf MOMEHT BeayTCsl pabOThI [0 COOpKe
BEpXHETo 0JI0OKa, YCTAHOBKE IAarOBBIX JATYUKOB Tie-
pemerieHus1. B nanpHeiiem mociie coopku BepXHEeTo
6J10Ka OyIyT MPOBOIUTHLCS TUAPOUCITLITAHUS TIEPBO-
TO W BTOPOTO KOHTYPOB, C 3aIlOJTHEHWEM TIepBOTO
KOHTYpa OOpHBIM PACTBOPOM BOJIBI.

[Tocne okoHuyaHUs1 COOPKU peakTopa OyayT BKIIIOUE-
HBI TJIaBHBIE ITUPKYJSIIIMOHHBIE HACOCHI, HAYHYTCS
WCTIBITAHUST HA KPUTUIECKUX TapaMeTpax, BBITION-
HEeHMe KOMITIeKCa WCIBITAHW Ha MUHUMATBHO
KOHTpoMpyeMoM ypoBHe MorHoctr (MKY). Bto
CTaHeT 3aBepllieHreM (HU3MYECKOTO TycKa U Tepe-
XOIIOM K 3TaIly dHepreTudeckoro mycka. Ot ycrexa
3THX Omepaluii OyaeT 3aBUCETh J1aTa BKIIOUEHUS B
CeTh HEProOJI0Ka HOBOTO MOKOJICHUSI.

ROSATOM.RU
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broct Hukouaro Jlosiexasro
MOXeT NOSABUTHCS B MOCKBe

Broct BbigaronieMycsi COBETCKOMY YUYEHOMY-3Hep-
TeTUKY, KOHCTPYKTOPY SIIEPHBIX PEaKTOPOB MOTYT
YCTaHOBUTbH B LIEHTPE CTOJMIIBI Ha TJIOIIAAU, Ha-
3BaHHOW B 4YecTh akamemuka. COOTBETCTBYIOIIEe
pelieHre €IWHOMIACHO OHOOpWIM WIEHBl KO-
MHUCCUU TI0 MOHYMEHTAJIbHOMY WCKYCCTBY IIpHU
Mocropnyme. «[Ipemnaraercs moanepxarb Npen-
JIoXeHue no ycraHoBke Otocta Hukonato [done-
XKaJIl0 HAa TEPPUTOPUU TUIOLIAAW, HA3BAaHHO B €ro
yecTh, B KpacHocenbckoM pailoHe, 0KOJIO 30aHUS
HUKWDT, xoTopblit OCHOBAT M BO3TJIABIISIT aKa-
NeMUK», — cKasall lpeacenatesib komuccuu Urops
BockpeceHckuit.

OH YyTOYHWMII, YTO COOTBETCTBYIOIIEE MPeIOKEeHNE
noctynwio ot reHnupekropa HUKUWUDT Annmpes
KamnmeHko, WHCTUTYT BBICTYMIUT WCTOYHUKOM
unancupoBanus. [TaMITHUK TIpencTaBiseT CO-
60i1 ToryuUrypy y4€Horo u3 GpPOH3BI Ha TOCTa-
MEHTE U3 MOHOJINTHBIX TPAHUTHBIX OJIOKOB CEPOTO
uBeta. O01Iast BRICOTA MAMSITHUKA OKOJIO 4 METPOB.
BockpeceHcknii oSICHWI, YTO perieHne KOMUC-
CUU HOCHUT peKoMeHmaTelbHbIi xapakrep. [Ipu e€
TIOJIOKUTEIbHOM pEeIIeHUN BOIMPOC O BO3BENEHUU
MOHYMEHTa BBIHOCUTCSI Ha paccMoTpeHune Moc-
ropayMbl. B ciydae ecnu mermytatel MocropmyMbl
OMOOPSIT TMPOEKT, TO TOTOBUTCSI PACIIOPSIIATENb-
HBI TOKYMEHT MpaBUTENbCTBA MOCKBBI, B KOTO-
POM OTMCHIBAIOTCSI CPOKU BO3BENEHUS MAMSITHUKA
¥ Ha3HAYaIOTCSI OTBETCTBEHHBIE.

TACC

[ocayma npuHsJa B TpeTbeM, OKOHYATeJIbHOM
YTEHUU 3aKOH O IPAaBOBOM peryJIMPOBaHUU
BOIIPOCOB JI0NyCKa K paboTaM ¢
MCII0JIb30BAaHWEM aTOMHOM SHEPIUU

JIoKyMeHT ObUT MTHUIIMMPOBAH TTpaBUTEIbCTBOM P®D. «B 11e151X TOBBI-
LIEHUS 3alIUIIEHHOCTA OOBEKTOB UCTIOIb30BaHUS AaTOMHOM SHEPTUN
3aKOHOMNPOEKTOM MpeiaraeTcs yCTaHOBUTh JOMOJHUTENbHBIE Orpa-
HUYEHUS JUIS JIWLl, MPEeTeHAYIUUX Ha JOJXKHOCTU CIEeIUATUCTOB,
KOTODbIE B 3aBUCUMOCTHU OT BBINOJHSAEMOU UMU pabOThI 1OJKHBI MO-
JIyyaTh pa3pelIeHUs] Ha NPaBoO BEAEHUS paboT B 00JaCTH MCIOJIb30-
BaHUS AaTOMHOUM 2HEPrUU», — TOBOPUTCS B MOSICHUTEJIBHOM 3aMuCKe.
3akoHOM TIpemycMaTpUBaeTcsl, YTO TPU TOCTYIUIEHUM Ha paboTy
JIMLA, TPETEHAYIOINE Ha JOJKHOCTUA CHELHNAIMCTOB, OynyT ob6si3a-
Hbl IPOXOAUTH MpeABapUTEbHBIE, a U1, JOMYIIEHHbIE K paboTte, —
nepuoanyeckue (B TeUeHUE TPYJOBOU NeATETbHOCTH) MEIUIIMHCKIE
ocMoTphl. OHU OYIYT BKITIOYATH B C€0ST XMMUKO-TOKCUKOJIOTHYECKIE
HUCCJIEAOBaHUSl HalUuusl B OpPraHU3Me HapKOTUYECKUX CPEICTB U
TICUXOTPOTTHBIX BelecTB. COTIaCHO MPUHSTOMY 3aKOHY, JIUIla, KO-
TOpbIE UMEIOT HEMOTAIIEHHYIO UM HECHATYIO CYIMMOCTh 32 COBEp-
LIEHUE YMBILLJIEHHOTO MPECTYIUIEHUS, a TAKXKEe MPUYACTHBIE K DKC-

TPEMUCTCKOU AESITeTbHOCTA WJIW TEPPOPU3MY, HE JOIYCKAIOTCS K
paGoTaM Ha siIEpHOM yCTAaHOBKE, Ha paguallMOHHOM UCTOYHUKE, B
MyHKTE XPaHEHWUsI, C SNEePHBIMU MaTepualaMd W PaTuOaAKTUBHBIMU
BellecTBaMU. TakKe yCTaHABIMBAETCS, YTO MPOBEPKA JIUII, JOTTyCKa-
€MBIX K paboTaM B 06J1aCTU UCIIOJb30BaHUSI aTOMHOM 9HEPTU U, OYyIET
mpoBoauthest opranamu ®Ch Poccun.

ATOMIC-ENERGY.RU
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ATOMHAA OTPACJIb B MUPE

«ATOMMAII» HAYMHaeT IPOU3BOLCTBO
obopynoBaHus peaktopa A AJC «Pynmyp»

B Bonromonckom dunvane «ADM-TexHOJIOTMU» TMPEACTaBUTENM OaH-
Ianenickoil KoMuccuu mno atoMHoi sHeprun (BADK) nposenu nposep-
Ky TOTOBHOCTH «ATOMMallla» K TIPOU3BOACTBY obopynoBaHust st ADC
«Pynmnyp». B pamkax Bu3uTa Mpoliuia npoBepKa roTOBHOCTH K Havaly u3-
TOTOBJIEHUS] BHYTPUKOPIYCHBIX YCTPOWCTB PeaKkTopa: IIaxThl, BEITOPOIKU
U Osioka 3aiMTHBIX TpyO. IlpencraBuTenu 3akazuMka O3HAKOMUJIMCH C
YTBEPXIEHHOI pabouelt KOHCTPYKTOPCKOI TOKyMeHTalueir Ha 000pyno-
BaHUE, TEXHOJOTMYECKMMHU TIPOILIECCaMU, MpOrpaMMaMi U METOIUKAMU
WCITBITAaHWi, TPOLIEAYPOii TTPOBEICHUS BXOTHOTO KOHTPOJIST 3aKyMaeMbIX
W3MIEIUIA, CBUIETEILCTBAMU O TIOBEPKE M KAJIMOPOBKE HCIIBITATeIbHOTO
000pyI0BaHUSI.
Mo uroram Busuta npencrasutenu BADK manu crapT M3roToBIEHUIO BHY-
TPUKOPITYCHBIX YCTPOUCTB SIIEPHOTO peakTopa sl aHeprobmoka Nel mep-
BoOIi aTOMHO¥ cTaHuMy B banrazen.
B Hacrosmuit MOMEHT Ha IIIOIIANKe 3aBoAa MAET COOpKa HIDKHETO ITO-
JIYKOpITyca peakTopa M HarlaBKa o6e4aeK 30HBI TTaTpyOKOB, (hIaHLIA It
BEPXHETO TIOIYKOPITyca peakTopa IepBoro 6ioka ADC. Takke ocyiecT-
BJISICTCS CBapKa 00evacK ¢ IaTpyoKaMH ISl KOMILIEKTOB ITapOreHepaTopoB
nepBoro 6;10ka ADC.

ROSATOM.RU




CIIA nmoctpodar wectb A3C
Ha TeppuTopuu UHanu

CIHIA u UHaus B xoe cTpaTerMueckoro auaiora
paccMOTpeu BOMPOCHI COTPYIHUYECTBA IO MUP-
HOMY aTOMY W MOATBEPAUJIM TJIaHBI CTPOUTEIb-
CcTBa 1IecTU aMepuKaHCckux ADC Ha MHIUKMCKOMN
TeppuTopun. «CTOPOHBI MOATBEPIWIN MPUBEP-
XKEHHOCTb YKPEIJIEHUIO JBYXCTOPOHHEIO CO-
TPYAHUYECTBA B 00JIACTH OE30MACHOCTH U TpaX-
MAHCKOTO WCITOTb30BaHUSI aTOMHOW DSHEPTUM,
BKJIIOYasi CTPOUTENBCTBO IIECTU aMePUKAHCKUX
ADC B UHmnu», — roBoputcs B coobueHnu ['oc-
nermaprameHTa. CTOPOHBI TaKXe «OOMEHSUTUCH
MHEHUSIMU TI0 IMUPOKOMY CIIEKTPYy BOIIPOCOB
I00aTbHOUW 6e30MacHOCTH, HepacIpocTpaHe-
HUS OPYXUS MacCOBOTO YHUUYTOXEHUS U CPEICTB
€ro TOCTaBKU, MPeIOTBPAIIEHNS eTO TTOManaHus
B DYKU TEPPOPUCTUUYECKUX U HETOCYHAPCTBEH-
HBIX CTPYKTYp», oT™MeTwuI rocaer CIIA.
CTpaTternyecKrii THaNorT COCTOSIIICS BO BTOPOIA
monoBuHe Mapra B BammnHrrone. Unmmiickyro
CTOPOHY TIPEACTABIISIII TOCYAAPCTBEHHBIN CeKpe-
Tapb 10 MHOCTPaHHBIM nenaM Bumxaii [okxane,
aMepUKaHCKyI0 — 3aMEeCTUTeNb TOocCeKpeTaps
CIIA Annpea ToMIICOH.
ATOMIC-ENERGY.RU

B Mupe cTaTyc AeiCTBYIOLLETO
uMeloT 449 6JI0KOB, CTaTyC CTPOSi-
muxcd - 55 6s10xoB. — PRIS

B ouepenHoM OOHOBJIEHMM YYTEH OKOHYATENb-
HbIl octaHoB Ojioka Nel Bummounckoir ADC (Poc-
cus). ata okoHUaTeJIbHOrO ocTaHoBa — 14 siHBapsi
2019 roma. Ha Goke ycranosieH peaktop DITI-6.
biok ObL1 ciaH B skcrutyaraiio 1 anpesns 1974 rona.
B sHBape 2019 rona PocrexHanzop Bbigain PocaHepro-
aTOMYy JIMIICH3UIO Ha SKCIUTyaTalnio OJI0Ka B peXUMe
0e3 reHepauuu.

OO0Iee KOJIMYECTBO PEaKTOPO-JIET IKCIUTyaTalliK
ATOMHBIX SHEPTrOOJIOKOB B MUpE cocTaBiisteT 17 953.

ATOMINFO.RU
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Jleca Bokpyr A3C «Dykycuma-1»
norsiotuau 70% “30TOIOB
11e3Usl, KOTOpPbIE ObIJIU BbIOPO-
IIeHbI CO CTAHILIUY BO BpeMsA
aBapuu BecHou 2011 roza

OTO yCTaHOBUIM 3KCIEPTHI TOCYNTAPCTBEHHOTO SITTOH-
CKOTO areHTcTBa 1o aromHoil sHepruu (JAEA), 3a-
BEPIIMUBILME AHATU3 YETBIPEXJIETHUX MCCIENOBAHUI
B paiioHe ADC. ITo ux maHHBIM, 0K0jI0 70% M30TO-
OB 11€31s1, BBIOPOLIEHHBIX B OKPYXXAIOIIYIO CPEy BO
BpeMsl aBapuu, ObLIM aKKyMYJUPOBAaHbI HEXWUJIbIMU
JIeCHBIMU paiioHamu. boree 90% 3THX OMacHBIX JUIS
YeJIOBeKa paTuOaKTUBHBIX BEILECTB YIIUIA B ITOYBY Ha
rryouny 1o 10 canTMeTpoB. [10 MHEHUIO 9KCITEPTOB,
3a TIpeniesibl CIUIOIIHBIX JIECHBIX MAacCUBOB TIOIAiaeT
He 0ojee 0,1% M30TOIOB LIE3Us B IO, YeIbHas aK-
TUBHOCTB 3THX BEIIECTB B BOJE MPOTEKAIOIINX TaM PeK
cocTaBisieT MeHee 1 6eKKepelist Ha JIUTp. DTO MpUMep-
HO OfIHa JiecATasi OT MUHAMAJTbHO JOITYCTUMOTO YPOB-
HsI PaIMOAKTUBHOCTHU UIS TTUThEBOW BOMBI, YCTAHOB-
JICHHOTO TTPaBUTEIBCTBOM SITTOHMM.

B TO e Bpems SKCHepThl YCTAHOBUWIIN, YTO B HEKO-
TOPBIX 00pa3lax BBUIOBJICHHOI TaM PHIOBI yIeTbHAsT
AKTUBHOCTh M30TOIOB 1ie3us mpeBbimaet 100 6ekke-
pelieif Ha KWJIorpaMM, 4TO CYMTACTCS MUHHMAITbHO
paspelI€éHHbBIM YPOBHEM ISl TIMINEBBIX ITPOMYKTOB
TaKOro Tuma. B moKiTame areHTCTBa yKa3bIBacTCsl Ha
HEOOXOMUMOCTh YCUJIMTD B CBSI3U C 3THM KOHTPOJIb 32
yHoTpebIeHUeM PbIObl U3 BOMOEMOB BOJIM3U aBapUii-
HOW CTaHLINM.

ATOMIC-ENERGY.RU
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3aBepileHo 6eTOHUpPOBaHWEe QYHIAMEHTHOHU
i Thl 3HeprobJsioka Ne1l A3C «Akkyro»

KuTant HamepeH g0 2030 roga
CTPOUTH 110 BOCEMb
3Hepro6y10koB A3C B roj,

B xoHcTpykumio pyHIaMeHTHO# TUIATHI Oydyllieil MepBoil aTOMHOM
afieKTpocTaHIMU B Typuuu yiaoxeHo 6osee 17 ThiCIU KyOUYECKUX Me-
TPOB caMOYIUIOTHAoIIerocsd 6etoHa. Takoii 6eToH crocobeH pacrte-
KaThCsI M YIUTOTHATHLCS TIOM IEACTBMEM COOCTBEHHOTO Beca, COXPaHSIsT
MpU 3TOM HaJIEXKHOCTb U OJIHOPOJHOCTh cocTaBa. «Kak Bce TexHoo-
TUYECKUE PellleHNsI, TIpUMeHsieMble TIpu coopykeHnn ADC «AKKyio»,
npolecc 6eTOHMpOBaHUs PYHIAMEHTHOM TITUTHI 6710Ka No 1 BEITIOJTHEH
B COOTBETCTBUM C COBPEMEHHBIMU TPEOOBAHUSIMUA MUPOBOTO SIIEPHOTO
coobiecTBa, HopMamu 6e3ormacHoct MATATD, MexXmyHapOTHBIMY U
HalMoHaIbHbIMU TpeboBaHusMU Typeukoii Pecriyonuku», — oTMeTHIa
reHepaibHbIN gupekTop AO «AKKyto Hykineap» AHacracus 3oteeBa.
3aBepilieHre 3TOil KPYITHOUN TEXHOJIOTUUECKOU orepariii — OIHO W3
KJTIOUEBBIX COOBITHIA Tofa Ha Iuiomanke coopykeHuss ADC «AKKyIo».
Crienyronmm 3taroM paboT Mo coopykeHnto 6;1oka Nel craHeT Bo3Be-
NeHWe BHEITHUX W BHYTPEHHUX CTEH 3MaHus peakTopa. [lapamnensHo
HUIyT pabOoTHI TIO YCTPOUCTBY OETOHHBIX OCHOBAaHU MOl BCTIOMOTATEIb-
HOE PeaKTOpHOE 3IaHNe W 3IaHKe PE3ePBHOTO ITYHKTA YIIPABJICHSI.

«B 2019 romy MBI TTaHMPYEM TTOJNYIUTH OCHOBHYIO JIMIIEH3UIO HA CO-
opyxkeHre 6710ka N2, 1mocie 4ero MpUCTYUM K OETOHUPOBAHUIO €TO
dbyHmameHTHOI TUIUTEL. PaboTHI OYIyT BBITTONHATHCS C YIETOM OITBITA,
TIOJTyIeHHOTO B XOJIe AaHAJIOTMYHOTO 3Tara Ha TIepBOM OJIOKe», — moba-
Buia AHactacust 30TeeBa.

3amadeil TeKyIero rojaa sIBJSIETCS TaKKe 3aBepIleHre (DOPMUPOBAHUS
penbeda miomanky. Ha cerogHsiiHuii feHb rotoBo mopsiaka 70% sceit
TeppuTOpru, U octabirecst 30% OyayT chopMUPOBaHBI 10 KOHIIA FO/a.
OnHOBpEeMEHHO ¢ aKTMBHOM pabOTOi Ha TUIOIIAIKe TOTOBUTCS TAKeT
nokymeHToB B TAEK m1st mosydeHus IMIICH3MM Ha COOpYKeHUE SHEP-
ro6moka Ne3.

ATOMIC-ENERGY.RU

Takoit TemMn cTpoUTENbCTBA HEOOXOIMM 3TOW
CTpaHe JJIsl TOro, YTOObI 00ECIeYUTh YCTOMYNBOE
pa3BUTHE aTOMHOW MPOMBIIIJIEHHOCTH U TEXHO-
soruit B Kurae. O6 3TOM 3asBUI MpeaceaaTesb
npasieHus: kommanuu China National Nuclear
Corporation (CNNC) H0ii LI3ssabdh3H.
«AtomHast sHeprusi 3aHumaetr 10% ot oOiue-
ro o0béMa TMPOU3BOAUMON 3SJIEKTPOIHEPTUU.
I[To mammMm oueHkam, B 2030 romy obmiee Io-
TpebyieHre 3ekTpoaHepruu B Kurtae mocturHer
8,5—10,5 tpau kBt/4. Eciiu mong simepHOIt sHEep-
TEeTUKW YBEJIUYUTCS MO HBIHEITHETO MUPOBOTO
YPOBHSI, 0011ast yCTAHOBJIEHHAS MOITHOCTD SIIeP-
Holt sHepreTuku Kutas nomkHa coctaButh 120—
150 miia kBt. D10 03Havaer, uto g0 2030 roma B
CpeIHeM eXeTOIHO HEOOXOAUMO CTPOUTh BOCEMb
9HEepPro0JIOKOB MOILIHOCThIO 1 MJIH KBTu», — 3a-
s FOi L3subdaH. [To manueiM BecemmpHoi
SIepHOI accoumanunu, K okTsopro 2018 roma B
Kwurae paboranu 45 peaktopos, emé 15 HaxomsIT-
cs Ha 3Tame cTpouTtenbcTBa. OOIIAass MOIIHOCTH
BCEX KUTallCKUX peakTopoB cocTtapisieT 41,7 I'Br.
Emé derslpe peakTopa oOIIeii MOIIHOCTHIO
3,8 I'Bt pa6orator Ha TaiiBane. [lo rocymap-
cTBeHHOMY T1aHy pa3putust 1o 2020 roma Kurait
HaMepeH JOBECTU OOIIYI0 MOIIHOCTh PeaKTOPOB
o 58 I'Br.

Mexny rem Poccust m Kurait moanucanu B MmapTe
TeHepaJbHBIi KOHTPAKT Ha CTPOUTENICTBO YeT-
BEPTOIT ouepenn (CeabMOl M BOCBMOI OJIOKH)
TausBanbckoit ADC B Kutae. TsaHbBaHbcKast
ADC — camblif KpyITHBII 00BEKT POCCUNCKO-KM -
TaliCKOTO 9KOHOMUYECKOTO COTPYIHUIECTBA.

ATOMIC-ENERGY.RU
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Cocrosisiock 3acenanue Coera ynpanusaomux MATATI

B nepBbix ynciax Mapra B Tab-kBapTHpe MexXayHapoaHOro areHTCTBa
10 AaTOMHOU 9HEPTUU MOJI MPENCEAATENbCTBOM T€HEPATbHOTO TUPEKTO-
pa MATATD KOkust AmaHo cocTosuioch 3acenaHue CoBera yrpaBJisiio-
mux MATATS. B 3acenaHuu mpuHSUIM yyacTue TNpeactaBuTenu 35 ro-
cynapctB — wieHoB MATATO. lN'ocnonuH AMaHO BO BCTYNUTEIbHOM
peYM U3JI0XKWJI OCHOBHBIE BOIPOCHI, HAXONSIIMECS B HACTOSILUN MO-
MEHT B LIEHTpe BHUMaHUs areHTcTBa. Hambosee pe3oHaHCHBIM BOIIPO-
COM SBJISIETCS CUTyalusl ¢ snepHbiMU nporpammamu Mpana u KHJIP.
Yro xacaercst CeBepHoii Kopeu, To rmaBa MATATD HamomHWI, co-
IJIACHO TOCTUTYTHIM COTJIAllIeHUsIM, UHCTIEKTOpbl MATATD mokuHy u
KHJP emié 10 ier Hazan, B 2009 romy, ¢ TeX Op areHTCTBO OCYIIECTBRIISIET
MOHWTOPHHT SIIEPHOM TIPOTpaMMBI CTPaHBI ¢ MCTIONB30BaHUEM MHGDOP-
MAIMK U3 OTKPBITHIX ICTOYHUKOB M CITyTHUKOBBIX CHUMKOB.

Kak 3asBui AMano, MATATD nponosrkaeT BHUMATEIbHO CISANTD 33 CO-
OBITHSIMU, CBSI3AHHBIMU C CEBEPOKOPENCKOI SIIEPHOI TTPOrpaMMOid.

Yro Kacaercst paboOThl AT€HTCTBa 1O KOHTPOJIO 32 SIIEPHOM Iporpam-
moii Mpana, 1o, Mo umMmetomeiicss y MATATD undopmanuu, Mpan
TIOJTHOCTBIO BBITIONTHSIET CBOM 00513aTeTbeTBa T0 COBMECTHOMY BCEOOH-
emmomieMy Tutady aevictsuii (CBII), 3akmouénnomy B 2015 rony; u
BBIpa3WI HalieXy, 4to MpaH u B majbHeIeM MpoIoIKUT BEITIOIHST
cBom obOsi3arenbeTBa. [1o cmoBam HOkust AMano, MATATD nponoinkaet
TPOBEPKY TAPAHTUU TOTO, UTO SIAEPHBIN MaTepuall, HAIMINE KOTOPOTO
3asgBneHo MpaHoM, He OyIeT MCITONb30BaThCSI HECAHKITMOHMPOBAHHBIM
obpazoM. KoHTpomb 3a dakrom orcyrcTBusi B MpaHe He3zasBIeHHBIX
SIMEPHBIX MATEPUAIOB TakXkKe OyIeT TIPOIOIKAThCS.

Emg omnum HampaBnenuem pa6otei MAI'ATD cran mpencTaBieH-
HBIN T71aBoil AreHTcTBa MpoekT «O0630p saepHoli 6e30macHOCTH» Ha

2019 rom, B KOTOpPOM OTpeNeIeHbl MPUOPUTETHI
MAT'ATD Kak Ha HBIHEIIHUH TOI, TaK U Ha TTocJIe-
Iyl mepuod. JIOKyMEHT OXBaThIBaeT ILTaHBI
najapHeero ycuiaeHus paborsl MATATD B 06-
JIACTU sIIepHON U paaiualMOHHOM 0Ee30MacHOCTH,
(uzmyeckoit 3aIUTHl U 6€30MaCHOCTH TPAHCIIOP-
TUPOBAaHUSI SIIEPHBIX MaTepuaaoB, 0e30MmacHo-
ctu obpaueHus ¢ PAO u OAT, takxke BOmpoch
aBapuiHOM TOTOBHOCTM M pearupoBaHus. KOxus
AMaHO coOOLIMII, YTO ClIeaytonias MeXayHapoaHast
koHbpepeHuMst MATATD no ¢puzndeckoit ssaepHoi
0e30I1acHOCTH, KOTOpasi COCTOUTCS Ha YPOBHE MHU-
HuctpoB B (peBpane 2020 roma, OyaeT MpOXOIUTh
noja comnpexacenareabctBoM IlaHambl 1 PymbIHUM.
Amano Takxke coobuma, yto MATATD Benér ak-
TUBHYIO TIOATOTOBKY K I€PBOM MEXIyHapOTHOM
KOH(epeHIIMM areHTCTBa M0 M3MEHEHUIO KJMMara
U POJIM SIACPHOI SHEPreTUKU B 3TOM BOIPOCE, KO-
Topasi cocTouTcs B oKTs16pe 2019 rona.

Kacasich Bonpoca obpallieHus: ¢ paaroaKTUBHBIMU
otxonamu, reHaupekrop MATATD unbopmupoBan
CoBEeT 0 HOBOM YETBIPEXJIETHEM HCCIIEI0BATEIb-
ckoM npoekre MATATD no pa3paboTke oO0lLIero
MEXIyHapOAHOIO CTaHAapTa MO TeOJIOTMYECKOMY
3aXOPOHEHUIO OTXOIO0B HU3KOTO U CPEIHETO YPOB-
HS aKTUBHOCTH.

ATOMIC-ENERGY.RU
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HAYKA

OTBETCTBEHHOCTH

Pocatom n Poccumckas
akagemmna Hayk
noanmcanm
cornatlleHue

O COTPYLOHMYecTBe

ABTOP: AmuTtpuin YepHoB
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OTHbIHE BbICOKOTEXHOMOMUHbIE POEKTbI OY1yT Pa3BIBATLCA O1arofaps PadoTe HOBOTO YHUKANIbHOTO TaHaeMa. Kora
reHeparnbHbIi gupextop Pocatoma Anexceid Jluxaués v npesuaeHt PAH Anekcanzp Ceprees noctaBim nog A0KyMeHTOM
CBOW NOAMIACK, Y COOPABLLMXCA B 3a71e YUACTHIKOB TOPXECTBA ObISI0 OLLLYLLIEHWE TOTO, YTO HAKOHEL| POU30LLITO

UTO-TO HeUTo BeCbMa JONT0XAaHHOe. X0TA, eC/Ii YeCTHO, Cama UZeA COBMECTHOIA AeATeNIbHOCTU [IBYX TUraHToB —
BbICOKOTEXHOMOMYHOTO 11 HAYYHOr0 — B MPUHLIMME HACTONbKO OYEBILHA, UTO NOAMACAHNE COTfaLLeHNs Ka3anoth
CyLLieir GopmanbHoCTbIo. 7 pespand 2019 rofia MOXHO yBEPEHHO 3aMKCaTb B 3MOXNbHbIE AaTbl. 370 TOT Camblii ClTyYai,
KOrza FOBOPAT: O/HA T0710BA — XOPOLLO, a e NyyLiie. OTHbIHe 00bLIMHCTBO HAMPABNEHI OyeT pa3pabaTbiBaTbCA

1 Pa3BUBATLCA COBMECTHBIMM YCUAAMM: NIEPCTIEKTUBHbIE TeXHOMOMMN aTOMHOIA SHEPTETUKY, TEDMOALEPHbIE
UCCNIEI0BAHIA, MaTepuanoBeeHie, Na3MeHHbIe 1 la3epHble TEXHONOrK, AAepHad MeauLIMHa U LIGPOBbIE
TexHONorWK. . . O ToM, KaK COBMeCTHa#A AeATeNbHOCTb Pocatoma 11 Akazemim Hayk OyeT pa3BIBaTh MHHOBALIMOHHYHO
HKOHOMUKY 11 KaKOE 3HaUeHue NOANMCAHIO COrMaLLeHUA NPUAAIOT B HAY4HOI cpeae, «BecTHuky ATomnpoma» cpasy
nocsIe LiepemoHui NOANICaHA Pacckasan Npe3uzaeHT Poccuickoit akaaemun Hayk Anekcazp Ceprees.

%
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(A

ATIEKCAH[P CEPTEEB
[pelnaeHT Poccunckom akagemmm Hayk

AnekcaHap Munxannosuy, kakoBa ana PAH 3HaummocTb nognu-

BILIJIEHHOTO CEKTOpa,
DTa cCUTyaLMs KapayH:
CTpaH, ¢ KOTOPbIMU MBI
($UHAHCUPOBAHMS HAYKU
3apy0exHasi SKOHOMHUKA HAaydmIach M MOHSUIa, YTO OHA MOXET OBICTPO IMOJIydYaTh MPH-
OBLIb TTPY TTPABUJILHOM BJIOXKEHWU ICHET B HAyKY U COBEPILNTD OBICTPHIN 000POT CPEICTB
C TIOMOIIBIO Pa3BUTHSI HOBBIX TEXHOJIOTHI, BO3HUKAIOIINX U3 HAyYHOTO Pa3BUTHUSA. Y HUX
3Ta 0OpaTHAs CBSI3b OYEHb IEHCTBEHHA M XOPOIIIO paboTaeT. DTO 3aJ10T UX OBICTPOTO ABU-
>XKeHUS Briepén. M i Hac BBIBOI IIPOCTOM: MOKA MBI TaK K¢ He HayYnMMCs, TI0OKa y Hac
MPaBUJILHO CUUTAEMOE COOTHOIICHUE BIOXKECHUI OIOMKeTa B HAYKY U BJIOXEHMI TIPO-
MBIIIUIECHHOCTY B HAayKy HE CKIIOHUTCSI B CTOPOHY NMPOMBIIIJICHHOCTH, MBI IIPOCTO HE
MMOCTPOUM HUKAKOM MHHOBAIIMOHHON SKOHOMMKHM U HM 3a KeM He yroHuMmcs. KoHedHo,
WHHOBAIIUW HYXXHBI M B CHIPbE€BOI 5KOHOMUKE, HO €I1I€ OOJIbIIIe OHM HEOOXOMUMBI U BaXK-
HBI UTSI TAKUX TOCYIapCTBEHHBIX KOpITopanuii, Kak Pocatom mimm PockocMoc. Bot mmeH-
HO TIO3TOMY MBI Ceifuac U MBITaeMCSI OPraHU30BaTh TECHOE COTPYIHNIECTBO C AaTOMHOM
OTpacIblo, JIs1 TOTO, YTOOBI MOSIBUSIACh HeoOxoaumast oopaTHas cBs3b. UToobl Pocatom
yepe3 IMOSBIIEHNEe HOBOTO HAyYHO-TEXHUYECKOTO 3ajiejla U €Tr0 3aIyCK B PHIHOK ITOYyB-
CTBOBAJI TIPUOBLIL. [ JTaBHBII IMapaMeTp, KOTOPHIN IEMOHCTPUPYET yCIIeX JII000i KOpITo-
paiuu, — 310 €€ npudbulb. [ToaToMy Korna PocatoM OyzneT mosydaTh CO BCeX HOBBIX 00-
Pa31oB MPOAYKIIMY ITPUOBUTh M YACTUIHO ITyCKaTh 3TY MPUOBLIL Ha pehMHAHCHPOBAHNUE
HayK{, MHBIMU CJIOBAaMH, KOIJIa MbI 3aITyCTUM 3Ty OOpaTHYI0 SKOHOMHYECKYIO CBSI3b,
TO MBI YBUIWM, YTO MBI ACMCTBUTEIBHO BCTaEM Ha PEIbChl MHHOBALIMOHHONW SKOHOMHU-
ku. Ha moit B3rsin, Pocarom y Hac camast BHICOKOTEXHOJIOTMYHAS KOMIIAHHsI, KOMIIa-
HMSI CO CPEICTBaMU U MOHMMAaHWEM TOTO, YTO TaKO€ B3aMMOAEMCTBHME NECTBUTEIHHO

HO OTJIMYACTCAOT MHpOBOﬁ TCHACHIIUU, U ITPEXIC BCETO OT TEX
bITaEMCsA COPEBHOBATLCA. vy HUX, HAIIPpOTUB, OoJibllIasi 4acTh
HOMMKM. A 94TO 3TO 3HAUYHUT? DTO 3Ha4yuT, 4TO

3apybexHad dJKOHO-
MWUKa NOHANA, YTO
OHa MOXeT ObICcTpo
nonyyatb Npubbinb
Npu NPaBUbHOM
BNOXEHUUN JeHer B
HayKy U COBEpLWMUTD
ObiCcTpblil 060poOT
CpeAcTB C no-
MOLWDbI pa3BUTUA
HOBbIX TEXHONOTNIA.
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Korga mbl 3any-
CTUM 3Ty 00paTHYIW0
3KOHOMMUYECKYIO
(BA3b, TO YBUAUM,
YTO Mbl AE€NCTBU-
TeNbHO BCTaéMm Ha

Heobxonumo. TTosToMy MMEHHO Ha nojie B3auMoeicTeusa PocaTtoMa ¢ akageMuyecKoii
HayKoOIi TaKylo MOJEJIb MPOILE BCETO 3aMmycTUTh. Ceifyac cTpaHe OUYeHb HY>KHBI TTOJI0XKH-
TeJIbHbIE TIPUMEPBI TAKOW 0OpPaTHOM CBA3U, MOCKOJIbKY MHOTUE HE BEPAT B TO, YTO MbI p enbCbl UHHOBALW-
caMM MOXEM 3aIyCKaTb CKBO3HBIE LIETIOYKH OT F'eHepallny 3HaHWiA 10 peiHKa. 1 Kak pa3

TaKue JO0Ka3aTeJIbHbIE IPUMEPBI UIMEHHO 3/IECh IOJDKHBI BO3HUKHYTD. A 3ateM u ipyrie QHH O ﬁ SKOHOMUKN.
KPYIIHbIE KOMITAHUY Y KOPITOPALIMK MTOATSHYTCS.

Ha Balu B3rnsp, kakoe Bpemsi NOHagobuTcs ans 0GHOBNEHUA HayYHO-TEXHUYECKOro 3agena’?
A BBI 3HaeTe, OH YaCTUYHO yXe CyllecTByeT. Benb n3naBHa akaneMuuecKue WHCTUTYTHI
TPaTWIN OIOMKEeTHBIE CPENCTBA, ObIIO OOJBIIOE KOTMYECTBO TIporpaMM MUHUCTEpCTBA
00pa30BaHUsI ¥ HAYKU, 1, K COXAJIEHHIO, OOJTBINIAsT YaCTh TOTO, YTO CIEIaHO 1 TIPOU3BeIe-
HO, OHO TJIe-TO CKJIAIMPOBAHO U HUKEM He BOCTpeOOoBaHO. S moarato, 4To yxke co3naHo
YTO-TO TaKOE, B YEM TTPOMBIIIIEHHOCTh HYXIAETCsI, HO elIé Maxke He MoJ03peBaeT, YTo
3TO yXe KeM-TO TIPOCYMTAHO U BOILIONIEHO B TIPOEKTHI, IyCTh U Ha GyMare Wid B J1a00-
paTOpHOM 3KCTiepuMeHTe. 31ech KaK pa3 HYXKHO IPOCTO UITH APYT APYTY HaBcTpedy. Hy
U, eCTECTBEHHO, HEOOXOIMMO UCKaTh, OTKPHIBATh U Pa3BUBAaTh HOBoe. CeromHs rocymap-
CTBO Y HaC OTBETCTBEHHO 3a pa3BUTHe (PyHIaMEHTATbHON HAYKU. Y KPYITHBIX KOMITAaHU
¥ TOCKOPITOpAIIMii €CTh CBOsI OTpaciieBast HayKa. § 4acTo CIibliily, YTO OTpacjieBast HayKa
rponaa B crpaHe. Het, oHa ectb! Ho oHa ceifuac B 3HaUMTEIbHO# CTEIIEH! B HEIpaxX 3TUX
KPYITHBIX KOMIIaHWii, U OHA CUJIBHO MPUKJIAIHASI, TO €CTh OHA TIPUCYTCTBYET TaM, Tie eé
Pe3yabTaThl MOXKHO BHEAPUTH 630 BCSIKMX CYIIIECTBEHHBIX PUCKOB JIJISI CAMUX KOMITAHUIA.
A Mexny (pyHIaMeHTaTbHOM HAayKO# M OTPaciieBOM eCTh BOT 3TO MOJIe MHTEPECOB, KOTO- 1=
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H a MO |7| B3rn{ a, POE ¥ TOCYIapCTBO HE TOJDKHO LETMKOM (PMHAHCHPOBAaTh, TOCKOJIBKY OHO CBOE (DYHKLIIO
BBINOJIHSAET, @ KPYIHBIN OM3HEC clofa OOUTCS BKJIAAbIBATLCH, IIOCKOJIBKY 9Ta 30Ha MOKa
P 0ocaToMm y HaC CaMad puckoBaHHas. M BOT B 9TOM Kak pa3 1 cyTb pobiiembl. [103TOMy 3Ta 30Ha HOJDKHA OBITH
30HOI COBMECTHOM OTBETCTBEHHOCTH TMOINEPXKKH CO CTOPOHBI M TOCYIapCTBa, ¥ OU3Heca.
BbICOKOTEXHONO-
TpaTerusl HAy4YHO-TEXHOJIOTMYECKOIO Pa3BUTHSI CTPAHBI KaK pa3 MoApa3yMeBAET OTBET
Ha BOIIPOC: KaK IMPOWTH OT bTATOB MEHTaJIbHBIX U BaHUIA B PEIHOK -
quHaﬂ KOM"aHMﬂ, a BOITPOC: KaKk Impo OT pE3YJIbTAaTO (I)nylae all CCJI€a0oBa: p OK, I'pa
MOTHO HCITO/Ib3Y$I 3TO I0JIE MHTEPECOB.
KOMNaHuUA co cpep-
PocaTtom MOCTOAHHO MLIET MPOPbIBHbIE TEXHONOMMW. YTO yXKe CerofiHA MOXeT NpeasioXutb
C(TBAMWU N NOHUMAHMW- Akapemus Hayk?
eM TOTO0. YTO TaKoe BT0 npeAMET ULl B3aMMHOTO U3y4eHUs U MOHUMaHuUs1. Kak npaBuiio, yu€HbIX OOBUHSIOT
! B TOM, YTO OHM, TaK CKa3aTb, PUAYMAI YTO-TO, HO 3TO HE OYEHL-TO U HYKHO PbIH-

B3aumope |7| CTBUE Ky. Bor ceituac mb1 ¢ PocatoMoMm 00cyXmaeM OueHb MHTEPECHYIO TEMY — COBMECTHYIO
rporpammy 1o 6uocdoronuke. brnodoroHnka — 3T0 NCNOTBH30BAHNE COBPEMEHHBIX HC-

he |7| CTBUTEJNIbHO He- TOYHUKOB ONTUYECKOTO M3JIYYEHMs C ONPENEIEHHBIMU CBOMCTBAMU IUIA AMArHOCTUKU
pas3auyHbIX 6ose3Hel win geyeHust. CeroqHst 6MopoToHUKA — Haubosee ObICTPOPa3BU-
0 6 Xxoanmo. BaIOILMICA BO BCEM MUPE PLIHOK (POTOHUKH. JIpaiiBEpOM 3TOTO PhIHKA KaK pa3 SABJIAETCH

CIpocC, TIOCKOJIBKY 3TO COBEPIIEHHO HOBbIE BO3MOXHOCTU U JIUATHOCTUKU, U JICUSHUSI,
HO, K COXaJIEeHUIO, TIOJIy4aeTcsl TaK, YTO B HAIly MEAULIMHY 3TO He MPUIET A0 TeX Iop,
1oKa 3a py0exxoM He OyleT BHEAPEHO, NTOKa TaM MPOU3BOAUTEN HE 3aiiMYyT BCE PIHOY-
Hble HUIIU. DTO MPU TOM, YTO Y HAC CETOMHS CYILECTBYeT 3HAUUTEIbHOE KOJIMYECTBO
OpUTMHAJIbHBIX pa3paboTok. U ceituac 3Ta mporpamma o 6Mo(OTOHUKE SBISIETCS] OAHOMN
M3 MpOorpaMM, KOTopasi pa3padaThIBaeTCsl MEXIY aKaleMUYeCKMMU MHCTUTYTaMu U Poca-
TOMOM. DTO BOT TaKOI IMpUMEpP HEOOJIBIIIOM, KOTOPEIN, KOHEYHO, HE MOXKET OBITh OCHOB-
HOI1 fAesiTebHOCThI0 PocaToma, HO TeM He MeHee OH WITIOCTPUPYET TaKOe MHTEPECHOE
OTBETBJICHUE HAIIeTO B3aMMOJIECHCTBUSI, KOTOPOE, KaK S IyMar0, MOXKET «BBICTPEIIATD».
Ha HayyHO-TEeXHMYECKOM COBETe MHOI'O TOBOPWJIM O BOAOPOIHON 3HepreTuke. M ato
TOXE OYeHb MHTEPECHOE HarpaBieHue. Benb Mbl CTOJIBKO JIET M3ydaeM €ro, U B Heapax
aKageMUYeCKUX MHCTUTYTOB €CTb MHOTOJIETHUE MCCIIENOBAaHMSI 1O MHOTMM aclieKTam
BOJOPOIHOM 3HEPreTUKU, OTHAKO JaJbllle 3TUX UCCIENOBaHWIA 3Ta TeMaTUKa He BOCTpe-
OoBaHa.
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A yTo mewwaeT? MNoyemy HeT 3auHTepecoBaHHOCTY y 6r3Heca?
TToToMy UTO HaIlIM KPYITHbIE OM3HEC-KOMITAHUY UMEIOT JOCTAaTOUHBIE JUIsT Ce0sT TOXOIbI
C MPOAAXHU CTapbIX TEXHOJIOTUI, KOTOPhIe OB pa3paboTaHbl paHbllie. Benb eciv roBo-
pUTh 4eCcTHO, 1 00 3ToM PocaTtom Toxe HeOTHOKpPATHO 3asiBIsLI, TO AENCTBUTEILHO OC-
HOBHOI1 MopTdesnb 3aKa3oB, KOTOPbIA ecTh Y Pocaroma, 3TO 3aka3bl Ha CTPOUTEILCTBO

0JIOKOB M Ha obecrneyeHre TOrIMBOM 3TUX 0710k0B. Ho 3T0 yxe crtaperoliiyie TeXHOJIOTUM.

CeroaHa 6uodoro-

n SACHO, YTO IJId TOTO, YTOOBI BBIMTU C HOBBIMU TEXHOJIOTUAMU, KOTOPLIC ootee J0porue,

H M K a -_— H a M 6 0 " e e 6 bl - KakK pa3 Hy>XKHO ITOJIYYUTb HOBBII Hay‘{HO—TeXHI/I‘IeCKI/Iﬁ 3a1€J1 U 3aIlyCTUTDb €T0 B 060pOT.
Pocarom ITIOHUMACT, YTO TOJIbBKO Ha CTapoM Oaraxxe oueHb TPYAHO NIPOACPKATLCA U OBbITh

v
c T p 0 p a 3 B M B a I'O u-l M M C ﬂ JIMACPOM TEXHOJIOTMYECKOI'0O pbIHKA. A oTclona BbITeKaeT U comaiieHue ¢ Poccuiickoi

. aKkaneMuell HayK, OTCIONa U Pa3roBOPHI PO ATBTEPHATUBHYIO W BOMOPOIHYIO SHEPTeTH -

BO BCeEM MU p e P bIHOK Ky. W, KcTaTH, eciim MBI ¢ BAMM TIOCMOTPUM Ha BETPOBYIO SHEPreTrKy, To y Pocaroma
d) OTOHUKM caMbIif OOJBIION B CTpaHe TapK «BETPSIKOB». A Beb 3TO TOXE MOXHO pa3BUBaTh, He-

‘ CMOTpSI Ha TO YTO MOTpebHOCT B Poccuu B BeTpoBO# sHepreTrKe He 0co00 OOJbIINeE,

HaM U1 TaK XBaTaeT Mpou3BoauMoii sHeprun. Ho mpencraBbre cebe, 4To CKOPO BETPOBAsT
SHEPTHS CTAHET CYIIECTBEHHO JIEIIeBIe BCeX NPYTMX BUIOB YHEPTUU U HAIIIM CEBepHBIE
coceir, KOTOPBIE 3aCTPOSIT «BeTpsikamu» BClo CKaHIWHABUIO, TIPEJIOKAT HAM Tropas3no
0oJiee MemeByIo HEPTUio, 9YeM MBI y cedst mpousBoauM. [Ipencrassiere, 4to 310 OyaeT?
IMoaToMy 1 3TOT TpeHI HeoOxXomuMo oTciexuBarth. [lycTh ceifuac HaMm He 0c000 HyXKHA

BETPOBad SHEPIreTuKa B OOJIBLLINX KOJIMYECTBax, HO CTPOUTH CBOU «BETPAKKW» HAa OCHOBE

HalInX Xe TCXHO.TIOI‘I/Iﬁ, HaChIAaTh X HAIMMUW HOBBIMU PEIICHUAMMUA U, BO3ZMOXHO, TOP-
roBaTb UMHU 3a py6e>K B T€ CTpaHLI, I'I€ B TaKoOMn SHEPICTUKE HYXOAIOTCA, U Pocatom 310
OYCHBb XOpPOLIO ITOHUMAECT. 1=
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3HaeTe, 4YToO eweé
OYeHb XOpoLwWwo

BO B3aumopeil-
cTBumn Pocatoma u
Akapemun Hayk?
Pocatom anAa aka-
AeMUYECKOW HaYKK
ABNAETCA CaMbIM
KBanudmumpoBaH-
HbiM 3aKa3YMKOM.

B 5ToM B3aumogencTBum — Haykm 1 PocaToma — KTO urpaeT nepBylo CKpunky? KTo Ha Koro

6onblue onupaetca?
Kak ckazan Ha HaydyHO-TexHU4YecKoM coBeTe Aiekceli EBrenbeBuy JInxauén: «Mbl 10K~
HBI OBITh MUPOBBIMU JIUJAEPAMU BHICOKOTEXHOJIOTUUYECKOTO phIHKa». CeromHs: HE0OXoau -
MO MOHUMATh, YTO HYXXKHbI HOBbI€ TEXHOJIOTUM, KOTOpbIE 0€3 yJacTusi HayKU TOSIBUTHCS
He MoryT. 3HaeTe, 4To ellé OYeHb XOPOILIO BO B3auMozaeiictBun Pocatoma n Akanemun
Hayk? Pocarom mist akaneMu4ecKoil HayKu SIBJIIETCSI CaMbIM KBAJIM(DUILIMPOBAHHBIM 3a-
Ka3uMKOM. Y TOCKOPHOpalluy €CTh CBOU CUJIbHBIE UCCIIeN0BaTEIbCKUE MOApa3AeIeHUS],
B KOTOPBIX pab0TarOT YIEHBIE, KOTOPBIEC TTPEKPacHO IMTOHUMAIOT, YTO TaKOe HayKa, a B Ha-
YK€ 3a4acTyI0 HeJ0OCTaTOUHO MPOCTO BIOXUTH AEHBI'M U MOTPeOOBATh Ha BBIXOJE TOYHO-
TO BBHITMIOJTHEHUS Tex3amaHust. OueHb BaXKeH TBOPYECKUIA Tmomxon. YuéHele n3 Pocatoma
1 AKaZieMUM HayK 3a4acTylo paboTaloT pyka 00 pyKy, M 3TO BaXKHBIH 3aJI0T ycIiexa BO B3a-
MMOIEHCTBUM HaIllei TPOMBIIIJICHHOCTH U HAyKH.
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| 1naH NpopbIBa

ANEKCEW NUXAYEB
[eHepanbHbI gnpekTop K «Pocatoms

BUT Tepeji COOO0i BIOTHE KOHKPETHYIO 3a/1auy Ha CPETHECPOUYHYIO NEPCTIEKTUBY:
BOWTU B YMCJIONJIOOQIbHBIX TEXHOJIOTUYECKUX JIUJEPOB, SIBJSISICh CETOJIHS, [10 CYTH, OMHUM

U3 SIBHBIX YBEPEHMBIX JIUJIEPOB MUPOBOI aTOMHOM oTpaciu. O4eBUIHO, YTO NOCTUYb STOM
3a[1a41, He Tiepe3arpy3uB, He ePeHacTPOUB pabOTy BCEr0 HAyYHOTO OJIOKA, BCETO HAyYHOTO
ropaiuu, HeBO3MQXHO. UMEHHO MO3TOMY [IeHb B ICHb, MUHYTAa B MUHYTY IO/l Ha3aJ Mbl
roz B Pocarome onoM Hayku. DTo ObUT CTAPT OOJIBILON paOOTHI MO AEUCTBUTENBHOMU
MEepeHACTPOIKe BCEX CUCTEMBI HE TOJIBKO pabOThl HAIIMX MPUKJIAAHBIX OTPACIEBBIX UHCTUTYTOB, HO U paOOThI
C HallIUM HayYHBIM COOOILIECTBOM, PAOPTHI C MOJIOABIMU KaapaMu, paboTsl O (HOPMUPOBAHUIO TEMATUYECKOTO
TUIaHa U 110 (PMHAHCHPOBAHMIO BCeli CUCTEMBI 3HaHUIi B Pocarome. Bbl1o 04eBUIHO, YTO B OMUHOUKY MbI C
3TOM 3amaueit He Ci¥paBUIMCh Obl. M bl € HalMMu Kosuteramu U3 PAH onpenenniy ocCHOBHbIE HAITPaBIEHUS
COBMECTHOI IEgACTHHOCTH Y PeIIITY OObEMUHUTD YCWITUS, CKOHIIEHTPUPOBATh HAIIIN PECYPChl — TEXHOJIOTH-
CTpUAJIbHEIE, YeIOBeUgCKIe U PMHAHCOBBIE — BOKPYT PEIIEHNsI OCHOBHBIX TIPOOJIEM, KOTOpPhIE
MOTYT Jiedb B OCHOBY TOTO CAMOTOf€XHOJIOTUUECKOTO TIpophiBa. [IpopriBa, 6€3 KOTOPOro HEBO3MOXKHO TTPOIBU-
HYTb POJIb HE TOJIBKO POCCUCKOI aTOMHOI oTpaciu, Ho 1 Poccuu B Mupe BooGIiie. Bt moarotosneH HOBBII
THO C UHCTUTYyTaMU AKaeMUH HayK, BEIyIIMMHU By3aMU U HAIIIUM «CTapIIuM
YPYATOBCKUM WHCTUTYTOM. DTOT TEMATUIECKUIA TUTAH CO3/IAN 3a/1eJTbl HA HECKOJIBKO
necstuietuit Briepén. CeromHst Mbl OyeM o0CyKIaTh pa3BUTHE 3TOI PabOTHI, TIOAXOIBI HAYYHBIX KON, MH-
CTUTYTOB, KOHKPETHBIX TBOPUYECKUX I'PYIIT, KOTOPBIE MOTJI ObI TPONBUHYTH MHTEPECHBIE HAM HAIIPABIICHUS.
Koneuno, Pocarom — koMImanusi MHIyCTpUATbHAS Y TEXHOJIOTUYHASI, M OT HAC Ha BBIXOIE PHIHOK W OOIIIECTBO
OXMIAI0T KOMMEPYECKH OTIPAaBIaHHBIN MPOAyKT. [109TOMY HayUHBIIf 3a/1€J1, €TO TEXHOJIOTUIEeCKOE UCITONTHE -
He, pean3alysi, a TAKXKe CO3IaHe SKOHOMUIECKH ONITUMAIEHOM, IPUBIIEKATETLHOM MOJIENIN €TO peann3a-
1IN — BOT, COOCTBEHHO, Ta IIETIOYKA, C KOTOPOI MBI JOJKHBI pabOTAaTh.

MU3MEPCHUSA I'O!
IIPOBO3IIaCUIN 1

TEeMaTUYECKWIi TUIaH COB
Hay4YHbIM OpaTo

B cooTBeTCTBUY ¢ MaliCKMM YKa30M Tpe3uneHTa «O HallMOHAIBHBIX LIEJISIX U CTpATerMYecKuX 3a1avax pas-
ButHus P® o 2024 roga» 66111 chopMUpOBaHBEI HALTMOHAIBHBIE MMPOEKTHI 1T 12 HaAIIpaBJICHUSIM CTpaTernye-
CKOro pa3BuTusi. A PocaTom TOTOTHUTENBHO MPEAIOXUI CBOM HALIMOHATBHBIN MTPOEKT — «ATOMHAs HayKa,

TEeXHUKA U TEXHOJIOTMU». B HALIMPOEKT BOMAYT YeThipe (heaepaibHbIX MPOEKTA: M0 pa3paboTKe TEXHOIOTH
JBYXKOMITOHEHTHOW aTOMHOM 3HEPreTUKM Ha 0a3e peakTOpOB Ha OBICTPBIX HEUTPOHAX, 110 pa3paboTKe U UC-
CJIeIOBAaHUSIM B 00JIaCTH TEPMOSIIEPHOM HAYKK U TEXHOJIOTUH, 110 CO3MaHMI0 HOBBIX MATEPUAJIOB U TEXHO-
JIOTUA TSI TEPCIIEKTUBHBIX 9HEPTeTUYECKUX CUCTEM, a TAaKKe TI0 pa3paboTKe MPOCKTOB aTOMHBIX CTAHITN I
Maioit MoiHocTH. Ceifyac 3TOT MPOEKT MPOXOAUT 3TAIl COTIACOBAHU, U MHE Obl O4EHb XOTEIOCh, YTOOBI
3aJI0TOM YCIEIITHOTO PAa3BUTHSI 3TOTO MPOEKTA CTAJIO Hallle COTPYAHUYECTBO C AKafeMuel HayK, Hallle B3au-
MOTIOHUMaHUE C PYKOBOAMTENISIMU BEAYIIMX HAYYHBIX IIKOJ U BEAyLIUX MHCTUTYTOB. CTPYKTypa MpoeKTa u
€ro 1LIeJIM aMOMITMO3HBI U BHIXOIAT 32 paMKu 2024 roga. OH moTpedyeT HOBaTOPCKMX U M CMEJIBIX pele-
HUI, OTHAKO MBI K 3TOMY ToTOBbI. Ho cienaTh 3T0 MbI MOXEM TOJIBKO BMeCTe! @
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A MEQHBIE

HI3KOBOJBTHBIE KOMIMIEKTHbIE
YCTPOWCTBa Cepum

USG ycnewHo npownm
MeXOYyHapPOAHbIE NCMbITAHWA
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B AxBape B nabopatopuu F-Lab VOLTA Bo GpaHLy3ckom [peHobne oTeuecTBeHHble
NPOM3BOANTENI HI3KOBOJBTHBIX KOMMIEKTHbIX YCTPOACTB (HKY) opepxani
HACTOALLYIO U IONTOXAaHHYH0 nobeay. YcneluHo 3aBepLumnca 31an u3 14 ncnbitaHuii
wkados HKY Hooit cepun USG nponssogcta OIYI1YIM3 Ha cootBetcTaie
MeX[yHapOZHbIM CTaHAapTaM. Bce 13 11 npeacTaBaeHHbIX WKapOoB yCneLHo
BbIAePXKANN LMK NPOBEPOK. BaHOCTb COObITUA (BA3aHA C TeM, YTO OHO ABNAETCA
HeobxoaumMoit YacTbio nporpammbl AQ «PACY» no BbIBoAY NpoayKLmI YpanbCkoro
eKTpomexaninueckoro 3aBoga (OrYM «Y3M3») Ha MexayHapOAHDBIA PbIHOK.
IMeHHO N0 3Toil NpudKHe KypupoBanu ucnbitanua cneupnaniactel PACY u Pocatoma.
0 TOM, KaK NPOXOAWNM UCMbITAHNA, KAKOBA NPOMbILLIIEHHAA LIeHHOCTb HOBOTO
obopynosanus u ctaret iu AO «PACY» 3kckni031BHbIM NocTaBLmkom HKY npu
peanu3aLmn 3apybexHbix NpoekToB Pocatoma no CTpouTeNbCTBY IHEProONoKoB
A3C, «BecTHuKy ATomnpoma» pacckasan pyKkoBOZNUTeNb NPoeKTa Gpunnana

AO «PACY» — «P3T» [imutpuii MockaneHko.

%




‘ 24 cepTudumKaumna

BECTHUK aTOMMPOMa
despanb —Mapt N2 2 2019

OMUTPUY MOCKANEHKO

%

OmuTpuin JleoHMZoBUY, Kak NPOXOAMIV UCTIbITAHUA 1 KakoBa Oblna X Lienb?
I'maBHOI LIeNBIO CepTUGhUKAIIMOHHBIX UCTIBITAHUI ObLIO MOATBEPX-
JIEHUE COOTBETCTBMS 0OOpynoBaHMA TpeboBaHMAM EBpocorosa
B yacTu obecrieueHUs1 TpeOOBAHUI 0E30MACHOCTU MPU PA3TIUYHBIX
BHEUIHUX YCJIOBUSIX U BO3JEHCTBUSIX, BKIIIOUYASI SKCTPEMAJIbHBIE CH-
Tyalluu, CO3[aBaeMble BHEIIHUMU (haKTOpaMU MPUPOAHOTO U TEX-
HOTE€HHOTO XapakTepa. Bo @paHIy MBI IIPOBOIMIIN KOMTUTEKCHBIE
HCITBITAaHUS Ha cooTBeTCTBHE ABYM craHmapram MOK (IEC 61439-1
u IEC/TR 61641), a Takke TeXHMYECKUM TPEeOOBAHUSIM, MPEIb-
SaBJIsieMbIM TIpU cTpouTesibcTBe ADC 3a py6eskom. CooTBeTCTBHE
YKa3aHHBIM CTaHIApTaM SIBJISIETCS TIOATBEPXKIeHUEM 0e30TacHOTO
U GecriepeOGOMHOrO BBIMOJHEHUS 000pYAOBAHUEM CBOUX (DYHKIIMIA
¢ obecrieueHEM BCeX 3asIBJICHHBIX XapakTepucTuk. [IpoBepke mom-
Beprajuch Bce mapameTpbl mkacdos HKY. Hampumep, mposepka
MpeBbILIeHUs TeMmIiepaTypbl oTaeabHbIX yacteit HKY. Ucnbitanust

HA TIPEBBIIEHUE TEMIIEPATyPhl OTAENbHBIX LEeMel IPOBOIUINCH Cucrtema Becbma Hap,é)KH d, NpoueHT
C TEM BMIOM TOKa U IIpHU TOW 4actoTe, IS KOTOpPbBIX OHM pacCyu- CGOEB M"HMMa"eH — MeHbme l‘leM
TaHbl. TOK HOMWHAJIBHBIA MOAABAJICS HA KaXblil 1mKad, U KOH-

TPOJIMPOBAIIOCH TOBBIIIEHNWE TEMIIEPAaTypbl B TOYKaX, Hambosee OAUH HAa HECKOJIbKO TbICAY.
MOJBEPKEHHBIX HArpeBy. [IpyM 3TOM MCIBITAHUU HA OMHOM TOJBHKO
koHdurypanuu cepur USG HOMMHaIbHBIM TOKOM 2500A KOHTpO-
JIMpoBaoch 1o 220 Toyek naTurKamu TemrepaTypsl. [1pu mpoBepke
Ha yCTOMYMBOCTDb K TOKAM KOPOTKOTO 3aMbIKaHUSI, HA TEPMUYECKYIO
CTOMKOCTb UCTBITBIBAETCS, BbLIEPKUT Jin 11Kad Tok B 100 KA B Teue-
HMe TpeX ceKyH. [TOHATHO, YTO TaKue UCTIBITAHUS SIBJISIIOTCSI pa3-

pyHmUTEeTbHBIMY 1151 060pynoBanust. [Ipu 9TOM UCTIBITAHMS CUNTA-
I0TCSI YCTIEITHBIMY, €ClU Kad He MO3BOIMI OKa3aTh HETaTUBHOE
BO3JIEIICTBYE HA PSIOM CTOSIIIETO YeJIOBEeKa, TO eCTh HE OTKPBLINCH
nBepu 1Kada, He BbUIETeNT KaKOH-HUOYIb 2JIEMEHT WM He BbIpBa-
JIOCh HApyXy OTKPHITOE TiaMsi. MBI pacCUMTaiy Takylo HarpysKy,
3asIBUJIM B TIPOTpaMMe UCIIBITAHWI, U Hallle 000pYIOBaHUE yCIIelI-
HO TIPOIILIO UCTIBITAHUSI. N




[Ipu ucnipITaHKSIX, ECTECTBEHHO, HUKTO HE 9KCIIEPUMEHTUPYET C BO3-
JIeCTBUEM Ha peaJIbHOro YeioBeKa, UAET UMUTALIUS — BOKPYT I1Kada
BBICTaBJISIIOTCSI CIIELIMANIbHBIE CTEHIIBI C TKaHbIO. U eciii Ha 3Ty TKaHb
BO3JEIICTBOBAJIA Ayra U pacKaJIEHHbIE YACTUIIbI, MTOCJIE YETO OHA 3a-
NIBIMWJIACh WM MPOXIJACh HACKBO3b, TO TeCT He mpoiiieH. CaMblit
MpUMeYaTeIbHbII SKCIIEPUMEHT — MIPOBEPKA HA YCTOMYMBOCTD K AU-
HaMUYECKOMY TOKY KOPOTKOTO 3aMbIKaHUs B 220 KA. B atom ciydae
ITaXke He TOBOPUTCS 00 YCTOMYMBOCTH B T€UEHNE HECKOJBKIX CEKYH]I,
pedb MPOCTO O MUKOBOM 3HAYeHUH. JJMHAMUYeCKUil TOK KOPOTKOTO
3aMBIKaHUSI OYeHb BaKeH IUTSI OTIpeNeSIeHUsT IPOYHOCTHBIX XapaKTe-
PUCTHK pacTIpeeTUTETbHBIX CUCTEM IINH, U30JISITOPOB U B IIEJIOM
Bcelt KOHCTpYKIMU. Bee ramaimm, BeIIepsKUT JiM Harl 1mkad, HO Tocie
WCTIBITAaHUI, — a TIIyM ObUT HeMaJTblil! — OTKpbUTH 1Kad), a OH abco-
JIIOTHO TIeJT, BCIO HAarpy3ku Bbimepkan. OpaHIly3cKre KOJUIeTH naxke
rmo3aBuioBasi: «BoT Kak Tak, Belb axe Y HAaC TaKylo Harpy3Ky He
BbIIEpKUBalOT». TakuM o6pazom, Hamm HKY npouuiu Beio cepuio
u3 14 pa3HBIX UCTIBITAHWI HA paOOTOCTIOCOOHOCTH B PA3HBIX YCIIOBUSIX
U I0Ka3aJIi, YTO BCE 3asiBJICHHbIE TEXHUIECKUE ITapaMeTPhl COOTBET-
CTBYIOT, OHY YCTOWYMBBI BO BCEX CUTYALIMSIX, TIPY TOM HE OKa3bIBAIOT
BPETHOTO BO3IEWCTBUS Ha OOCITY>KMBAIOIINIA TIEpCOHAT.

Kakune-To ewwé napameTpbl noaTBepxaann?

IMo dakty MBI TpOBOIMIIM WCIBITAHUSI HA OBYX oOpasiax, ¢ 3a-
muTHBIMU obotoukamu IP31 u IP54. B ciyuae IP31 sTo o3Hauaer,
YTO YCTPOMCTBO JOJKHO paboTaTh B yCIOBMSIX, KOT/IA BOJAA KamaeT
CcBepxy (Hampumep, MPOTEYKU KPHIIIK B mometnennn). [kad nomn-
>K€H BBIIEPKATh U HE MPOMYCTUTDH OMpeeIEHHOe KOJTNYECTBO BIIa-
ru. B ciryyae P54 Boga MoXeT JIMThCS CO BCEX CTOPOH MO/ pa3HbIMU
yriiaMu (HarmpvMep, Koraa mpopBajio TpyOy OTOTUIEHUS UTH cpabo-
Taja CUCTeMa MOXapOTYIIeHNs, U BOJA XJIBIHYJIa CHU3Y CTPYEil Mpsi-
MO Ha 1mKad). Bbumn Takke MpoBEepKKM HA YCTOMYMBOCTD K YIApHOI
Harpy3ke (HampuMep, UMUTUPOBAJICS MOIIHBIA yoap KyBaJmoii)
u npyrue. OTHUM CIOBOM, IPOBEPSIIIU pabOTOCIIOCOOHOCTD U 3alITi-
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Ty B OYEHb pa3HbIX ycJIoBUsIX. UTo KacaeTcs KBasiu-
¢ukauun HKY Ha ceiicMuyeckylo yCTOMYMBOCTh
W BUOPAIIMOHHBIE MCITHITAHMSI TI0 MAKCUMATbHBIM
TpeOOBAHUSIM WHOCTPAHHBIX 3aKA3UYUKOB, YIUTHI-
BaIOLIMX OCOOEHHOCTU KaXJI0r0 PErMoHa, B KOTO-
PpbIX HaxonsATcs win ctpositcss ADC, TO Ha COOTBET-
CTBYIOIIVE WCITHITAHWSI MBI B OyiKaiiiiiee BpeMst
TOJIbKO cobupaemMcs exathb B [ epMaHmio.

BaxkHO OTMETUTB, YTO 11O STUM BUIAM YCTONIMBO-
ctr Kaxnas tuomanka ADC mMeeT CBOM 0coObie
TpeboBaHms. CamMo Ha3BaHUe <«KBATU(MUKAIIN-
OHHBbIE WCTIBITAHUS» TTOpa3yMeBaeT HeOOXOM-
MOCTb TIONTBEPKIEHMSI CTOMKOCTA 000PYIOBaHUS
KO BCEM M3BECTHBIM (haKTOpaM ILTIOC TOTIOTHU-
TeJTbHBIE TPEOOBAHUS, XapaKTePHBIE TSI KOHKPET-
HOTO permoHa 3kcrutyaraimu. Kak mpumep: st
takux ADC, kak «KymaHkymam», «Pymmyp», Tpe-
OyeTcst obecriedeHre TPOITMIECKOTO MCTIONMHEHUST
000pyIOBaHMST — TIOTOMY HCIIBITAHUST HA HATPEB
HOMWHAJTBHBIMY TOKAMU TIPOBOMST TIPU TeMITepa-
Type +43 °C 1 mKa@ 1ooKeH paboTaTh HEIpephbIB-
HO He MeHee 6 YacOB B TAKOM PEXUME.

BO3MOXHO N1 B NprHLUME y4yecTb BCe 3TV NoxenaHua?

EcrecTBEHHO, KOrma MbI COOMpAIMCh Ha MC-
neiTaHus Bo OpaHUMIO, 3HAIM, KAKUMU OYIyT
9TU TpeOGOBaHMUsI, U MPOBOAMIN IIPEIBAPUTETD-
Hble TecTUpoBaHMs. Hampumep, MpoOBEPKY
Ha ToK B 2500 ammiep MpoOBOIMIIM TIPH TEMIIE-
patype +35 °C. Kak pe3ynbTatr, BOCEMb 4acOB
BCc€ paboTasio, U 00OpydOBaHUE B UTOTrE Oaxe
IepecTalio HarpeBaThCsl, TO €CTh CTA0MIM3M-
poBaiock. Kcratu, cymsa mo rpaduky Harpesa,
y Hac ecTb 3amac B IecsaTh rpamgycoB. CooTBeT-
CcTBeHHO, TIpu 43 °C 11eCcTh-TO YaCOB MBI yBEpE-
HBI, YTO 000OpyIOBaHUE BbimepXuT. HekoTtopnie
3aKa3YMKU BBICTABISIOT AOIMOJHUTEIbHO Tpe-
6oBaHus Bbille craHgaproB MBOK. Hanpumep
MOAHATH OOIYCTUMYIO TEMIIEpPATypy 3KCIUIya-
Taluu, 1160 (Mpu BIaXXHOM KJIMMaTe) obecrie-
YUTb YCTOMYMBOCTh K TPUOKaM IUIECEHU U TaK
najee. Bo MHOTMX KOHTpaKTax MpH CTPOUTEIb-
crBe ADC ectb TpeboBaHus 1o pecypcy HKY
M T10 3KcIutyatanuu 10 60 jet paGoTel, BOT 3a-
Ka34YMKU M IPEIbIBIISIOT IOPOi TAKKME 9K30TH-
yeckue TpedboBaHus. [IpencraBbTe cede, KaKUM
JIOJIKHO OBITh 00OpyIoOBaHue, MpopaboTaBliee
60 J1eT B TPONMYECKUX YCIOBUSIX UM B YCIOBH-
ax cojstHoro tymaHa? IToaToMy M mpoBoasITCS
HCIBITAHWS Ha BO3MEWMCTBUS COJITHOIO TyMaHa
M HECKOJIbKMX BUAOB OakTepuii u rpuboB. Bce
9TO MPUXOIUTCS YIMTHIBATh Ha KBaJlM(bUKALIM-
OHHBIX UCITBITAHHUSIX.
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HALWA CMMPABKA

ycTpowcTea (HKY)
MpefHa3HaueHbl AN 3KCnayaTalmm B cMcTeMax cob-

| CTBEHHbIX HyX[ BﬂeKTpOCTaHLlI/IVI, B TOM YuncJie aTOMHbIX,

a TakXe B 3J1eKTPOYCTaHOBKaX Pa3/INYHbIX OTpacneM

NPOMBILLIEHHOCTW. VICMONb3yTCA ANA BBOAA, CEKLINO-
HWUPOBAHWIA 1 PACMPEAENeHNs SNEKTPOIHEPTIN, BKITIO-
yas ynpaeneHue 3NeKTPoNPYBOAAMM UCMONHATENbHbIX

Ckonbko wkados HKY Tpebyetca Ha ogHy ASC?

KonmyectBo nikados BapbupyeTcsi. Bo MHOTOM OHO 3aBUCUT OT Me-
CTa U PerMoHa CTPOUTENLCTBA U HAJIMYUS CYIIeCTBYIOIIei nHbpa-
CTPYKTYPHI, B TOM YHCJIE U OT TOTO, peub UIET O TiepBoM 6i1oke ADC
umu Het. [Ipu ctpoutenbeTBe ¢ HyisT Takoir ADC, Kak «AKKYIO»,
PACTIOJIOKEHHOW Ha MOPCKOM TIoOepeXkbe, Ha ITare CTPOUTEThCTBA
TepBOro 0J10Ka TpeOyeTCs yCTaHOBUTH cpasy 1400 emHULI 060pya0-
Banus. [1py 3TOM IMOJJOBMHA U3 HUX, TO €CTh 0K0J10 700 IITYK, HE00-
XOIMMa JUTSI BCTIOMOTATEIbHBIX HY3KIT: CTPOUTIIONIANKA, OCBEIllEHHE,
OOIIIECTAHITMOHHBIE HACOCHI, CTAaHIUSA O0ECCONMBAHUS, CTAHIIUS
OYMCTKHU BOIBI U TaK nanee. [IpuMepHO CTONBKO Xe MOTpedyercst
IUJIS1 HY>K]1 TIEPBOTO 9HEProdJIoKa.

EcTb nn 4TO-NM60 MHHOBaLMOHHOE B onrcaHHbIx HKY cepun USG? B uém
BOOOGLLE X OT/IMUMNE OT LPYrUX CEPUIA N MPOAYKLIMN KOHKYPEHTOB?

[a, kKoHeuHo, ecTb. CaMa XH3Hb 3aCTaBWJIa PEan30BaTh Psifi pe-
IeHW, KOTOpBIE TIO TPaBy MOTYT CUUTAThCSI WHHOBAIIMOHHBIMU
U OTJIMYHBIMU OT MHOTUX Opyrux. B 4acTHOCTH, mociie mevanbHBIX
dbykycumckux coowtuit HKY 3ampeiieHo cTaBUTh B MTOnBaIbHBIE
9TaXW aTOMHBIX CTAHIIMI, TeTIeph WX TTOJIOXKEHO Pa3MeIIaTh BEIIIIe.
Kak pesynpraT — BO3pocim TpeGOBaHUSI TO OE30MaCHOCTU TIPU
WHTEHCUBHOCTU 3eMJIETPSICEHUI C TIPUBBIYHBIX, MO POCCUMCKUM
MepKaM, 7 6aoB 1o 9 6autoB Ha otMeTKe 30 metpoB. Ecnu mpo-
IOJKUTH, TO y HOBo# cepunt USG (Ural Switchgears) no 2,5 muu-
MeTpa yBeJIMYeHa TOJIIIMHA MeTaJula KapKacoB MKadoB (paHee 3TO
66110 1,5—2 MIIIITMMETpa), B HECKOJIBKO pa3 BO3POCIO KOJTMIECTBO
KPETIEXKHBIX JIEMEHTOB U epXKaTeNeil It IITMH W BBIKITIOYATeNei.
BaxxHo TO, 4TO TOMHUMO BO3POCIINX TPeOOBaHUI K 6€30MacHOCTH
YBEJIMUMIICS ¥ TApaHTUIHBIN CPOK OKCTuTyaTauu, 1o 50 u 6osee aeT
(nnsg CCCP u Poccum paHee 3TOT cpok orpaHnumnBaics 25—40 roma-
Mu). B utore aTo mobynunao Hac mpuMeHATh B KOHCTpyKimu HKY
He TIPOCTO OLIMHKOBAHHBIN Me-
TaJUIOTIPOKAT, a MIPOKAT C aJlio-
MOIIMHKOBBIM MOKpbITHeM. Kak
s yXe TOBOPWJI paHee, Cerofi-
HSl I CTPOSILIMXCS 3a pyoe-
XKOM  pPOCCHUMCKOTO JM3aiHa
ADC yxecToueHbl TpeOOBaHUS
K criocooHocT HKY Bhimepxu-
BaTb TOKHA KOPOTKOIO 3aMbIKaHUSI: IUIS TEPMUYECKON CTOMKOCTU —

3amblKaHua B 220 KA.

He MeHee 100 KA MpoaoKUTEIbHOCTBIO 10 OMHOW CeKYHIbI, a IS
NMHAMUYECKOTO Bo3neicTBusa — no 185 KA. Takue xapaKTepUCTUKHU
CYILIECTBEHHO BBIIIIE, YeM y Mpeasiayiieit cepuu mkacdos HKY-PY
npousBoiacTBa YOM3.

MEXaHM3MOB Pa3IMYHOro Ha3HaYeHA.
OCHOBHO V3roTOBUTENb JAaHHOTO BMAa 060PYA0Ba-
HuA —OIYT1 «YpanbCKui SneKTpoMexaHNYecknii 3aBog»
(@Y YaM3, . EkatepurHbypr), kotopsii ¢ 2008 roga
OpraH130Ba’ ero CepUNHOEe NPOU3BOLACTBO B PamMKax
MPOrpaMmbl OCBOEHWA MPOAYKLMM FPaXKAaHCKOro
Ha3HayeHuA. 3rotosneHHble HKY yCcTaHOBEHbI 1
yCMewHo 3KCNyaTPYIOTCA Ha 6OMBbLIMHCTBE POCCUIA-
CKMX aTOMHbIX CTaHL{A. B HACTOALLMI MOMEHT 3aBOLOM

BenETcA cObopka NpoayKUuv Ana Hyxj benopycckoi
ASC, Kypckon ASC-2 1 ASC «KyaaHKynam.

(ambliin npuMeyaTenbHbIil IKCNepu-
MEHT — NPOBepKa Ha YCTOMYMBOCTb
K ANHAMUYECKOMY TOKY KOPOTKOF0

Yto Xe KacaeTcsl Balllero BOmpoca 0 KOHKYPeH-
Tax, TO Ha POCCUMCKOM DBIHKE HET IIPOM3BO-
nuteneit HKY c¢ mapamerpamm Hamero USG,
npu4yéM TOATBEPXKIEHHBIMU B J1aOOPaTOPUSIX
EBpocoro3a. OgHOBpPEMEHHO C YBEPEHHOCTbIO
MOXHO CKa3aTh, YTO [0 BCEM IOKa3aTelisIM 0e3-
OIIACHOCTU U TPeOOBaHMIM 3apyOeKHBIX IOTPe-
oureneii kK HKY nepeMeHHOro Toka JIMHEHKU
oT 100A mo 2500A MBI IpuOIMXKaeMCs K TaKUM
CIIeLIMAIN3UPOBAaHHBIM KOMITAHUSIM-TUTaHTaM,
kak Schneider Electric, ABB, Siemens u General
Electric. ITpu atom HKY cepun USG KoHKy-
peHTHa 110 lLieHe, oHa B 1,5, a To u B 2 pa3a Je-
1eBJIe 3apyOeXXHbIX aHAJIOTOB.

Peanusauua HKY cepun USG Ha mexpgyHapogHOM
PbIHKe — 3TO YHWKanbHbI NpeLeneHT? B cmbicne, cmor
nn Kto-nn6o n3 Poccnn go PACY BbINTY Ha Hero?

B Poccum BbIBeneHHeM MOTOOHOM MPOAYKLIMU
Ha MeXIYHapOIHBI PBHIHOK 3aHMMAaeTCsl IOKa
Toabko AO «PACY». lo cux mop
HM OIHAa POCCUICKAs KOMITaHMS
HMYETO MOTOGHOTO pealn30BaTh He
cMoria. B Tom uucie u3-3a Toro,
YTO 3TO OYEHb TPYIOEMKOE U TOPO-
TOCTOsIIIIee MEepPONpPHITHE, a caMu
cepTUUKAIMOHHBIE  WCITBITAHUS
HKY B na6opatopusix EBpocoro3a
¥ MHpa CYIIECTBEHHO OTIMYAIOTCS OT MPUHSTHIX
B Poccum kak B yacTu TpeGOBaHUI CTAaHIAPTOB
(IF'OCToB), Tak 1 B METOAMKAX ITPOBEPKH.

Kcratu, ¢ y4éToM 3TOT0 MBI IJITaHUPYEM 3a9€CTh
YacTh UCITBITAHUH, TIPOMIeHHBIX B JlabopaTopuu
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AHIOPEW BYTKO

[eHepanbHbI gupekTop AO «PACY»

[ns obecneyeHns BbiBoda obopynoBaHusa HKY Ha MexayHapoaHbiii
pbiHOK OIYIM Y3M3 1 AO «PACY» peanv3oBani COBMECTHbIN MPOEKT

No [OPabOTKe KOHCTPYKLMM 1 OpraHm3aumm npovssoacTaea HKY B 3a-
pybexxHom ncnonHeHunu (cepun USG — Ural Switchgears). Beimyckaemoe
000pyAoBaHVe MOHOCTBLIO COOTBETCTBYET HOPMaM EBpocotosa (EC)

1 cTaHaapTam M3K. B mapTe 2019 roga no pe3ynbratam yCnewHoro
NPOXOXAEHNA UCTIBITaHWI MonyYeH cepTdMKaT COOTBETCTBUA HOBOW
cepumn HKY USG Hopmam 1 ctaHgapTam M2K B EC ot ASEFA (opraH
cepTudMKaLmm). Hanmure ceptudrKaTta COOTBETCTBIUA 0becneunT
BO3MOXHOCTb BbIXOfa Ha 3KCMOPTHbIA PbIHOK MOCTaBOK AaHHOTO B1Aa
000pYyA0BaHMA He TOMBKO MO MPOEKTaM CTPOUTENBCTBA POCCUIACKIX
ASC 3a pybexom, HO 1 AN1A ApYrvX OTpac/ien NPOMbILLNEHHOCTH. [ony-
yeHue ceptndurkata no3sonnt AO «PACY», Kak AepKaTento TeXHUYECKIX
YCIIOBWI, COBMECTHO C MapTHEPOM Mo busHecy OIYT YIM3 yxe ¢

2019 roga y4actBoBaTh B npoLefypax noctasku HKY Ha Bce cTposLyme-
€A 3apybexHble ASC poCCUICKOro An3aliHa.

F-lab Volta, npu nonyyeHunu ceptudukatoB Ha cootBeTcTBUe HKY
cepuu USG poccuiickuM ctaHaapTaMm. Takoi Moaxom MoJKeH IMo-
3BOJIUTh M30€XaTh OOJILIIMX pacXodoB Ha ucnbITaHusI B Poccuu,
a OHU HEeOOXOAMMBI JJ1s1 obecrneueHUsT KBaTu(UuKaMOHHBIX TpeOo-
BaHUI B TAaHHOM clTyJae yxe 3aKka3qukoB cTposimxcs ADC B A3uu.

A nakeT 3aka3oB ecTb Ha nepcneKTray?

IMopTtdens 3aKa30B ecTh, HO OH Ha OJIMXKait-

Ie€ BpEMA OPUCHTUPOBAH HA I0XKHBIC PEIru- Bce rananml Bblnep)KMT "M Hal'u

CUICKOTrO MPOUCXOXIEHUS U CTOUMOCTb UX UYTh
JIU HE B JIBa pa3a 00Jbllle BCEro OCTaJIbHOTO CO-
nepxumoro mkaga HKY. Ecnu nepeiitu K nud-
pam, TOBOPUTD MPEIMETHO, TO «OOBIYHBII» TIIKad
CTOUT MOpsiIKa MOJyTOpa MWIUIMOHOB pYyOJeit,
a ero «yMHbIii» cOOpaT HOBOIO TMOKOJEHUS] —
B IBa pasza gopoxke. «O6buHBIe» mKahe HKY
JIOCTUTJIA CBOEr0 MakKCUMyMa,
a UX UHTEJUIEKTYaJlbHbIE CO-

oHbl: ADC «AKKy10», ADC «KynaHkynam» |_|_|Ka¢, HO nocne MC"blT&HVII?l, — Q 0OpaThs MOCTOSHHO Da3BUBa-

U TaK ganee. Typeukue 3aKa3quky TpeOyioT
cobmoeHns1  00s13aTeIbHBIX CTaHIAapTOB

Lwym 6bin Hemanblii! — OTKpbIK

10TCA, l'[pI/I‘-IéM HacCTOJIbKO, 4YTO
YK€ HEBO3MOXKHO B34Tb Jete-

MBK, npuuém B TI00BIX JTaOOpATOPUSIX — I,I]Ka(l), d OH a6(0]'||OTHO LeNn, BCH it o6erambii nikad, a motom

aMEPUKAHCKUX NN eBpOHCﬁCKPIX. dunHckue Ha rpy3 KM B blne p)Ka" .

TpeOyIoT, 9TOOKI cepTudUKaIsI OblIa Mpoii-

neHa uckiouureabHo B EBpocorose. M Tak

nanee. Hammume ceptudukaroB coorBerctBust HKY cranmapram
MOBK nozBomut AO «PACY» ocymiectButh nmoctasku HKY na ADC
«[lakur-2», «XaHXMKUBU-1», «AKKyl0», «3Dab-Ilabaa», «Pymyp»
U IpyTUE CTAaHIIMU, OOIIUI TUIAHUPYEMBII OOBEM MOCTABOK — OoJiee
12 TeICSTY TITYK Ha o6IIyIo cymmy 6omee 20 Miipa pyOuieii B TeueHre
omxaiimx 10 er.

Kak 6yneT pa3BrBaTbcA 3T0 HanpasneHve panbe? HKY 6yayT mofepHw-
3mMpoBaTbcA?

PeanbHOCTB TakoBa, uTo Ha ceropHsiHUi neHb HKY cranossarcs
WHTEJJIEKTyaJlbHbIMU YcTporicTBamu. B kaxxnom HKY yxe ectp ane-
meHTsI ACY TI1, 1 UMM MOXXHO YIIpaBJISITh YyTh JIM HE C TUIAHIIIETA.
ITo umeronieiics cratuctuke u3 650 HKY na prrake b 150—170
«OOBIYHBIX», a ocTasbHBIe 500 — yxke MHTeNIeKTyaabHble. Ho pa3
OHU WHTEJJIEKTYaJIbHbIE, TO, 3HAYUT, TOAPA3yMEBAeTCsl MCIOJb-
30BaHME CHEMUATN3MPOBAHHOTO TIPOrPAMMHOTO 0OecTieueHusl,
aneMeHTOB ACY TII. OT™Meuy, 4TO BCe 3TH COCTaBHBIC YaCTH POC-

€ro MOJIEPHU3UPOBATh — OHU
MPOCTO HecoBMeCTUMBI. U pe-
ajlbHasi SKOHOMMSI HENOCTH-
XKUMa TIpY BBIOOpE NEemI€BOTr0, HO YCTapeBIETO
perreHus, B utore 3PheKT OT MCTOIb30BaAHUS
uHtesektyaibHoro HKY mepekpoer Bce mo-
MOJHUTEJIbHBIE 3aTPaThl HA HETO U JACT BO3MOX-
HOCTb ITOCTOSTHHO Pa3BUBAThHCS. @

Bo OpaHuumn mbl npoBoanAun
KOMMNNeKCHble UCMbITaHNA Ha C00T-
BeTCTBUE ABYM cTaHAapTam MIK
(IEC61439-1nIEC/TR61641), a
TaKXe TeXHUYeCKUM Tpe6oBaHuAM,
npeabABAAEMbIM NPU CTPOUTENb-
crBe AJ( 3a py6exom.
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eprmen camble
TPYOHOOOCTYMHbIE
) DETVOHDI

' ABTOP: Jlununa CyBopoBa
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B XXI BeKe Mbl yxxe NpUBLIKIN K O0NbLIUHCTBY

6n1ar COBPEMEHHOIA LiNBUAU3ALINM, CPeAN KOTOPbIX
IMNEKTPUYLCTBO BOCNPUHIMALTCA, NOXKANYHA, TaK e
eCTeCTBEHHO, Kak 1 B03ayX. OHAKO eLwé NpuMepHo
YeTBEPTaA YaCTb MUPOBOI TEPPUTOPUN STIAM ONarom
He obecneyeHa. Ha 370 eCTb Kak SKOHOMMYECKMe,

Tak 11 YACTO TeXHMUecKme npudmHbl. OauH 13
BbIXOZ10B — UCMOb30BAHIE AaTOMHbIX CTaHLIIA Manol
motHocTu (ACMM). 06 0cobeHHoCTAX 11X CO3AaHNA,
GyHKUuoHMpoBaHuA u nepcnektuax ACMM «BecTHuky
AToMNpoMa» pacckasan 3amecTuteNb reHepanbHoro
AMPeKTOpa N0 CTpaTeriueckomy ynpasneHuio 1
MHHOBALMOHHbIM npoekTam AO «HUKWIT», kanauaar
TeXHUUEeCKIX Hayk AnekcaHap [TMMeHoB.

% AnekcaHgp Onerosuy, B YéM MpUHLUMNUANbHOE 3HayeHue
aTOMHbIX CTaHUMI Manon mowHocT (ACMM)? KakoBbl che-
pbl UX NpUMeHeHUn?

B Hacrosiiee Bpems B paiioHaX LIEHTPaJIUu30BaHHOTO HEp-

rocHaOXeHusl TIpoOJieMbl 3HeproodecrieyeHuss B OCHOB-

HOM pEIIaoTCS TPAOULIMOHHBIMM CITIOCOOAMM: TTPOKJIAl-
KOl HOBBIX CeTeld, BBOIOM JOMOJHUTEIBHBIX MOITHOCTEl. Bompoc
0 IPUMEHEHUHU CTAaHIIMIA MaJIoil MOIIIHOCTH B OCHOBHOM aKTyaJicH
TaM, TAe HEeT LEeHTPaM30BaHHOTO 3HeprocHabxkeHus. Takux paii-
OHOB B Hallleil CTpaHe MOYTH IBE TPETH, a BO BCEM MUPE OHU CO-
CTaBJISTIOT TIPUMEPHO Y4eTBEPTYIO YacTh. B Poccuu 3To mpenmyiie-
CTBEHHO Tepputopunt Cudbupckoro v JlaTbHEBOCTOYHOTO PETHOHOB,
ApPKTHUYECKOTo To0epexkbs. 31ech MPOKIaaKa ceTeil IHeprocHao-
JKEHUS JIM0O TEXHUUECKU HEBO3MOXHA, 1100 SKOHOMUYECKH Helle-
JlecooOpa3Ha, TO3TOMY BO3HMKAET HEOOXOAUMOCTh B OpraHU3alliu
JIOKAJIbHOTO aBTOHOMHOTO 3JIEKTPO- U TEIUIOCHAOXEHMST HaceaEH-
HBIX ITYHKTOB, 0OBEKTOB Pa3IMYHOrO Ha3HAYCHUS. -
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DNEKTPUYECTBO U TEIJIO B 3TUX PaliOHaxX B OTCYTCTBUE ra3ocHabxXe-
HUS ONAETCS MOTPEOUTENSIM B OCHOBHOM OT IU3EJIbHBIX CTAHLIUMA,
YTO COMPOBOXAAETCS PSIAOM ECTECTBEHHBIX CIIOXKHOCTEM, B TOM YHC-
JIe CBSI3aHHBIX C OOECTIEUEHNEM SKCIUTyaTallud U PEMOHTA, TOCTaB-
KOI ToruiuBa, GOpMUPOBAHUEM U OOpAIlIEHUEM C 3a1aCOM TOIUINBA,
HEOO0XOIUMOCTbIO TUKBUAUPOBATH OOJIBIIOE KOJIMYECTBO OTXOIOB —
60YeK, KOTOpPhIE, KaK MPaBUJIO, OCTaloTcsl Ha MecTe. [loaTomy Bo-
MPOC O CO3[IaHUU MAJIbIX aTOMHBIX YCTAHOBOK, CITIOCOOHBIX 0becre-
YUBaTh TaKUe PallOHBI JOCTATOUHBIM KOJMUYECTBOM IHEPTUU — KaK
TEIUIOBOM, TaK U BJIEKTPUYECKOH, — MPUOOPETAET aKTYyaTbHOCTh KaK
10 TEXHUYECKUM, 9KOHOMUYECKUM, TaK U MO 3KOJOTUYECKUM (hak-
TopaM. B pazButiu ACMM Hemanyio posib UTpaeT U MeduTa BCEero
YEJIOBEYeCTBA O CO3MaHUU «aTOMHOU OaTapeiiku», K KOTOPO MUP
TIOCTETIEHHO JBWXETCSI B MEpPY CBOETO TEXHWUYECKOTO M TEXHOJIO-
TMYECKOTO COBEpIIeHCTBA. MBI ToaraeM, 4To aTOMHBIE CTaHIIUU
Majoii MourHoCcTU Haubosnee 3(PpGhEeKTUBHO BO3BOMUTH C YUETOM
OIBITA CO3MAHHBIX paHee TPAHCIIOPTHBIX YCTAHO-

Bok. Ecinu TpaHcnopTHas cdepa B HacTosliee Bpe- ﬂBHaﬂ KOHKVPEHUMH Haluux
MsI JOCTATOYHO OCBO€HA, TO MHTEPEC K ATOMHBIM ACMM BO3MOXHa j'|[l|60 C

AU3enbHOM reHepauuei,
U MOCTOSIHHO pacTeéT. MHOrue KOMnaHuu, o0beau- ﬂ|/|60 C BO306HOBHSIEMbIMI/I
HEHUSI, TOCYIapCcTBa pabOTAIOT HAMl CO3MAHUEM Pa3- UCTOYHUKaMU 3Hepr|/||/|

CTaHIIMSIM MaJIOif MOIITHOCTY — KaK Yy Hac B CTpaHe,
TaK U 3a py0exkoM — HauMHaeT HabupaTb 000POThI

JIMYHBIX BAPMAHTOB TaKUX CTaHIIUN.

B cBA3M c pa3BuTreM ApKTryeckoro pervioHa Poccum Takme ASC HaBepHs-
Ka VIMEIOT OFPOMHbIe NepCneKkTUBbI?

ApKTHKa — YacTHBIN MPUMEP TEPPUTOPUH, TIe BOCTPEOOBAHO UC-
MOJIb30BaHKE MeETola IELICHTPATM30BAHHOTO 3SHEPrOCHAGXKEHUS.
J1y1s HallIel CTpaHbl eT0 pa3BUTHE OYSHb BAXKHBII 3T, CETOIHSI MHO-
IO YCWJIMIA HaIpaBJeHO Ha COBEPILEHCTBOBAaHUE MH(PACTPYKTYPHI
CeBepHOro MOPCKOTO MYTH, OCYIIECTBICHHE 1IeTb()OBBIX TPOEKTOB
nMo6bIYM HeTH M Taza, CO3MaHue OTIOPHBIX 30H Pa3BUTHUS — JIJIsI BCE-
To 3TOTo TpedyeTcsl aHeprocHaoxkeHue. OMHAKO TaM, TIe eCTh Ia3,
MBI [TOKa HE MOXEM KOHKYPUPOBATh, TTOCKOJIbKY MajibMa MepBeH-
CTBa yXOJUT BCE-TAKM ra30BbIM CTAHLIUSIM. SIBHASI KOHKYPEHIIMS Ha-
mux ACMM Bo3MoXHa U060 ¢ IU3eJIbHOM reHepaleid, MoCKOJIbKY

3[0eCh MBI [0 PAcUY€TaM MMEEeM COOTBETCTBYIOIIVE
MoKasaTesid He XyXe, a MHOTOa W JIydylle, JUOo
C BO30OHOBJISIEMBIMU UICTOYHMKAMU SHEPTUU, 110~
CKOJIbKY CErofHs1 6e3 JOCTaTOYHO OTpabOTaHHBIX
HaKOMUTeJIeil HET BO3MOXHOCTH UCTIONB30BaTh UC-
TOYHUKU  TIPEPLIBUCTOMN

SHEPIruy — HU BETPSIHbBIE,
HM COJIHEYHBIE CTaHLIWU.
OHM 3(pHeKTUBHBI TOJIb-
KO B COCTaBe T'MOPUIHBIX
YCTAaHOBOK — JIMOO ¢ Toi
K€ aTOMHOM reHepanuei,
160 ¢ nu3enbHol. ['oBo-
PUTHb O BO30OHOBIISIEMbBIX
MCTOYHUKAX S9HEPTUU KaK OCHOBHBIX elIIE TIpexke-
BpeMeHHo. Kpome Toro, cyiiecTByeT BOIIpoC yTHU-
JIM3ALMU KPEMHUEBBIX OaTapeii COTHEUHbIX UCTOY -
HUKoB. O0 3TOM Majlo TOBOPUTCSI, HO YXKe SICHO,
YTO 3TO OOJbILAs MPOOJIEMa, U MyTei e€ pelleHus
noka He BunHo. Ceifyac Mbl pacCMaTpUBaeM TaKXKe
BOITPOC SKOHOMUYECKOIM KOHKYPEHIIMU C YCTAaHOB-
Kamu, paboTaloIIMMU Ha CXWKEHHOM MpUPOI-
HoM rase. Hageemcs, yto y Hac 3TO MOJYyYUTCS.
Takum o6pa3oM, B MecTax, IJie CyLIECTBYET TOJbKO
NM3esibHas TeHepalusi, Mbl TOTOBBI €€ 3aMEHUTb
WU IOTIOJTHUTb.



Kakue cnoXHocTu cyLlecTByioT B obecneyeHnmn sHeprmei TpygHoaoCTyn-
HbIX paloHOB ¢ nomoLbio ACMM?

Tak Kak Ha MepBoe MECTO B HACTOSIIEe BpeMs BBIXOIAT MPUHLIM-
bl KOHKYPEHTOCTIOCOOHOCTH, puMeHeHrne ACMM n0JkHO ObITh
9KOHOMUYECKU 3 GHEKTUBHBIM, TEXHUYECKU ONPaBIaHHBIM U 0€3-
OMACHBIM JUIsl OKpYyXarollleil cpenbl U HaceneHus. Eciau paHbuie,
0COOEHHO B CETEBBIX pailoHax, SHEPTUS BbIpabaThIBaIach MO MPUH-
LIWTTY «9eM OOJIbIIe, TeM JIydIlie», TO ceiiuac yCTaHOBKA U3MEHU-
Jlach, Tenepb €€ MOXHO C(POPMYIMPOBATh TaK: «B HYXKHOE BpeMms,
B HY>XXHOM MecCTe, B HEOOXOIUMOM KOJIMYecTBe». Peub 0 TOHKOM
00O0CHOBaHHOM pacuéTe: BhIpadaThIBATh CTOJIBKO IHEPTUU, CKOJIb-
KO €€ HY>XHO UMEHHO B JAHHOM MecCTe C YIYETOM MepCIeKTUB pa3-
BuTusl. CTaHIUS TOJKHA OBITH pacIoyioXeHa TaM, Tlie OHa Oyaer
HanboJee TeXHUIeCKY OTIPaBIaHHON 1 9KOHOMUYeCKU 3¢ HeKTuB-
Hoii. Takylo ONTUMAJIbHYIO JTOKAIU3alUi0 MOXHO WCIIOJTh30BaTh
IIJIST OTIOPHBIX 30H, UMEHHO TaM 11eJieco00pa3HO YCTAaHOBUTD Tep-
Bble cTaHIIMM. [1ocie 3Toro yxke MOXHO CTPOUTH «ITayTUHY» — He-
OoJIBIITNE YIIPABJISIEMBIE CETH, TO €CTh pa3MeIlaTh CTAHIIUY Ha OTI-
TUMAaJIBHBIX PACCTOSTHUSIX U CO3IaBaTh MUKPOCETEBYIO CTPYKTYDY,
KOTOpast TO3BOJINT OPTaHU30BATh YIIPaBIeHNE U3 00BeNMHEHHOTO
LIEHTpa, 00ecTeynT HAAEXKHOCTh M HAIJIEXAIU KOHTPOIb. DTOT
OpTaHM3aLMOHHBIN BOIMPOC TMPENCTOUT PEellaTh B HETAIEKOM Oy-
IMyIeM, Ha CIeAyIolleM 3Tare, KOTOPHIi MBI yXe BUIUM U Haf
KOTOpBIM paboraeM. Kak ToIbKO OymeT MPUHSTO YIpaBIsIolNiee
peleHre O CO3MaHNU CTAHIIUI, 3TOT ITAN HAYHET MPAKTUIECKYIO
peanm3anuio, Mbl K HEMY TOTOBBI.

TexHonornv byayuiero

ACMM uHTepecyeTca ceityac
Becb mup, u B MATATI ¢ nepu-
OANYHOCTbIO pa3 B iBa roaa
N3aéTtca CO0TBETCTBYIOLMN
COOPHUK, OTPaXKAIOLLNIl AKTY-
anbHoe COCTOAHMUE JAHHOI0
Bonpoca. Tam npucyTCTBYOT U
pa3pabotku HUKMIT.

Ecnv roBopurTe 06 ONOPHBIX 30HAX PAa3BUTUS APKTUKN
1 nHdpacTpykType Bcero CeBepHOro MOPCKOro nyTu,
To nonagaet nu CMI1 B 30HY MHTepecoB pa3BUTUA
ceti ASC Mano MOLLHOCTU U Kakum obpa3zom?
DTO caMblii HACYIIHbIN Ha CEroAHs Bonpoc. Mel
rnoJjiaraéM, YTo NMPUMEHEHUE aTOMHBIX CTaHIUI
MaJloif MolHocTU B WH(ppactpyktype CMII
COBeplLIEHHO Heobxonumo. ['ocynapcTBo HOIK-
HO 0O0CJIy>XMBaTb CBOU TEPPUTOPUU, UMEHHO
MO3TOMY CTaJIM CO3[1aBaThCS OIMOPHBIE 30HBI.
MBI BUOUM, 4YTO pa3BUBAETCS TPAHCIIOPTHOE
ucnionb3oBaHuss CMII. OHO HeBO3MOXHO 6e3
CeTH MOpPTOBOIT MHMpacTpykTyphl. Kpome Toro,
Ha menbde APKTUKU HaXOAsITCS Oorareiiive
3amachl MPUPOTHOTO CHIPBS, MOOBYA KOTOPOTO
TpeOyeT aKTUBHOTO (DYHKITMOHUPOBAHMS TPAHC-
noptHoi WH@pacTpykTypel CeBMoprytu. Bcé
9TO CBsI3aHO B enawHylo cuctemy. Korma Hau-
HETCS ncnoab3oBaHe CeBMOPITYTH U HIesbdo-
BBIX MECTOPOXIECHUII Ha TIOJHYI) MOIIHOCTD,
moTpedyeTcs: OOJNBIIOe KOMWYECTBO SHEPTUM.
Mpl npemraraem ycraHoButb ACMM  Hero-
CPENCTBEHHO B TOPTOBOW WHGPACTPYKTYpE,
Yy HAac €CTh OTHENTbHBIN OOJUK TAaKOW CTAHIIWM,
KOTOpasi pacCuMTaHa Ha pa3MellleHre B MOPTY,
OT He€ MOTYT TOJydaTh SHEPTUIO Bce Onm3ie- |-
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Kalllue MECTOPOXIEHUS, TMOCENKHU, CTpaTernyeckas oOOpOHHas
UHMPACTPyKTypa — BCE 3TO ONTUMAIBHO MOXET OBITh CHAOXEHO
TeIUIoM U 3yiekTprudectBoM oT ACMM. TakuM o6pa3oM, OCHOBHOE
TPUMEHEHNEe TAKNUX CTAHIIUI — 3TO TPOMBITIUIEHHBIE 0OBEKTHI, TIOP-
THI ¥ TPAHCIIOPTHAsI UHPPACTPYKTYPA, XWiible TOCENKU. OCHOBHOE
TpeboBaHUE MPU 3TOM — 0€30MaCHOCThb, U B CUJIy CBOUX CTEIEHEeM
samutel ACMM mo3BoJIsSIeT pacmlofiokeHre B HEMOCPEICTBEHHOU
OIM30CTU K KWJIBIM TTOCENTKAM U 00BeKTaM WH(MPACTPYKTYphI, YTO
3HAYUTEJIbHO TOBBIIIAET KOHKYPEHTOCIIOCOOHOCTh CTAHIIMU, CHU-
XKaeT ce0ecTOMMOCTh 3a CYET KOPOTKHUX JIMHUN 3JIeKTporepenay,
TETUIOCHA0XEHUS.

CkonbKo cerogHsa Takux A3C B Poccuu n 3a pybexom?
MOXHO TOBOPUTH O TOM, UTO TIepBasi aTOMHas cTaHIusl B OOHUH-
cke siBnsiercst ADC maioit MomHocTH, paboTaromas bumbnHckast
CTaHIIUSI MOXET OBITh OTHeceHa K ADC MaJloil MOIITHOCTH.

ACMM wuHTepecyeTcsl cediyac Becb MWD,

CTaHUMﬂ NONHOCTbIO «BpaaéTCH Ha n B MATATD ¢ nepruognyHOCTHIO pa3 B IBa roaa
3aBO,lJ,e, B Heé 3arpymae'|'(;| 9 p‘epHoe U3IAETCSI COOTBETCTBYIOLINI COOPHMK, OTpaXKa-

IOIIUI aKTyaJlbHOE COCTOSIHAE JAHHOTO BOIpoca.
TO""MBO, W B rOTOBOM BMp‘e OHa no- Ha cerogHsmHuii 1eHb B HEM MpeacTaBieHo 00-
(TaBNIAETCA Ha NoLWaAKYy B MeCTO nee 50 npoektoB ACMM pasivyHOro Tuma Kak
pa3meu.le“”ﬂ 31-0 Hauﬁonee onTm_ I10 Ha3HAYCHUIO, TaK U 110 BUIaM U TEXHUYCCKUM

o XapakTepucThKaM. Tam MPUCYTCTBYIOT U pa3paboT-
MaJlbHbIN C"0C06 noCTaBKU ACMM- ku HUKHDT. B HacTosiiee BpeMs yXKe CTPOUTCS
ACMM B Aprentude (CAREM-25), cosmaércs
cTaHIMA aMmepuKaHcKoil KoMmaHueilt NuScale Power. Otmeuy, 4To
B ApreHTMHe He TMOOOSTMCH BBICOKOTO HAYaJIBbHOTO PACUETHOTO
uHAHCUPOBaHUS KANTUTAJILHOTO CTPOUTENILCTBA, W CETONHS pac-
XOMbl CHU3WINCH HA TPETh MO CPABHEHUWIO C MPOEKTHBIMU: OTHO
IIeJI0 — KOPPEKTUPOBATH PACUETHI, KOTOPBIE COCTABJIEHBI IO Pa3TNy-
HBIM METOAMKAM, IPYroe — ONTUMU3UPOBATh MAaTEPUAIBI TEXHUYE-
CKUX M paboyuMXx MPOEKTOB. DTO KUBasi KOPPEKTUPOBKA, OHA TIPU-
HOCUT OLIYTUMBI 3¢ deKT cHKeHus 1eHbl. [Ipumenenne ACMM
BBI3BIBAET MHTEPEC BO BCEM MUPE, MTOCKOJIBKY MHOTO TEPPUTOPUIA
JIMLIEHO EHTPATM30BAHHOTO 9HEPTOCHAOXKEHMUSI.

SHepzemuyecKkas Kancyna c
peakmopHoU ycmaHoskou
<LLIEJIb®»
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A Kakue OCHOBHble nMpobnembl B pa3sutun ACMM?
B depepanbHbix npaBunax? MoxeT 6biTb, B pexunme
HepacnpocTpaHeHua?

CeroaHA 0CHOBHOWN NPOAYKT, KOTOPbIN Mbl Npo-
ABUraem, — 3T0 3Heprob0K C peakTopHOii ycTa-
HoBKoW «Lllenbd» Kak Hanbonee yHuBepcanbHblii
1 0TpaboTaHHbIN, NO3BONAIOLMI MaHEBPUPO-
BaTb He TONIbKO MOLLHOCTHbIMM NapameTpami,
HO 1 c$pepoin NpUMEHeHUA.

BesyrnepopaHas 3HepreTka — 3TO KOHKYPEHTOCMOCOOHas anbTepHaTnBa
TPaAVLMOHHOW 3HepreTrkKe Ha ocHoBe YA 1 HedTu. U HaBepHsAKa nep-
CNEeKTVBHbIN PbIHOK. C KaknM1 NpeasioKeHNAMN BbIXOAWUTE Ha 3apybex-
HbI pbIHOK? KakoB nHTepec Kk ACMM?
Hurepec k atum ADC 60JIbI1I0#, BCeX BOJIHYIOT HApabOTKK U Mep-
criekTuBBL. OMHAKO B AaTOMHOM 2HEpreTukKe 0OBbEKTHl CO3MAIOTCS He
MOMEHTAJIBHO, JJII 3TOr0 HEOOXOAUM JUIMTENbHbI LUKI. HyxXHO
YUUTHIBATh IUITAHUPYEMOE MECTO pa3MellleHUs], MapaMeTpbl OTpe-
OJ1eHUST, YTOOBI 0OBEKT OBLIT MAKCUMAJIbHO 3 KOHOMUYECKU BBITOJICH.
OnHako MHOTHE TIPOSIBIISTIOT MHTEPEC U KeJlaHWe B OyIyIIeM 3a CUET
HUX BCTYIIUTh B KOAJIUIIMIO CTpaH, 00jafaloniux MUPHON sSaepHOM
SHEPTETUKOM, ONTUMMU3MPOBATH CBOM PACXOAbl Ha IOTpebJIeHUe
sHeprun. COOTBETCTBEHHO, W BOIIPOC OE3yIJIEpOIHOM SHEPIeTUKI
TaKKe B IIOCIeAHEE BpeMs 000CTPSIETCS: IIPUXOIUT MIOHUMAHUE, UTO

MiMeHHO B Ha3BaHHBIX BaMM TTPOOIeMax 3aKirova-
€TCsI OITHA M3 OCHOBHBIX CJIOKHOCTE COBpEMeH-
HOTO 3Tara pa3BUTUSI MaJlol aTOMHOI SHEpreTH-
xu. KoHeuHo, ecim cTpaHa pemwia 3aHUMAThCS
CO3IaHNEM TaKuX 00beKTOB, Kak ACMM, T0 oHa
anpuopy NOJKHA 00JIanaTh COOTBETCTBYIOIIUMU
3HAHWSIMUA, BO3MOXHOCTSIMH W TEXHOJIOTHSIMU.
CobmoneHne BEIpabOTaHHBIX KPUTEPHEB Oe30rac-
Hocth ADC KOHTPOJMPYIOT YIIOJHOMOUYEHHBIE
HaJI30pHbIe OpraHbl. B MupoBoM coobiiecTBe cy-
IECTBYET CIIEIUATIBHBIN (DOPYM PETYIISITOPOB, TIe
paccMaTpUBAIOTCSI aKTyalbHbIE BOIMPOCHI HOpMa-
TUBHOTO obecrieueHus, B ToM uncie 1 ACMM.
CeromHs TEPBUYHBIM TpPeOOBAHUEM  SIBIISIETCS
6e30IacHOCTh, OHA JOJKHA HEYKOCHUTETBHO CO-
omomnartbest. OTcrona v CyIIeCTBYIONIE HOPMBI JITST
6ompimx ADC. JIpyrux HopMm mwist ADC ceromHst
npocto HeT. [ToaTomy opyM peryssiTopoB OYeHb
BHMMATEJIGHO TIOAXOIWT K BOIIPOCY O TOM, Kak
MOXHO BBIPAOOTaTh crienddeckrie TpeOOBaHUS
1715t ACMM ¢ y4€TOM OITBITa Pa3BUTHSI TPAHCTIOPT-
HOI SHEPreTUKH, UCCIEeNOBATENIbCKINX PEaKTOPOB,
TTOCTVDKEHWIA HAYKW W TEXHUKU, He CHIKAs ypOB-
Hg Oe3ormacHOCTH. B 4yacTHOCTH, aMepMKaHCKUiA
PETYJISITOp Y2Ke TOLIEN Ha HEKOTOPble U3MEHEHUSI,
Kacarolyecsl CUCTEM YIIPABIeHUs ST TUIEH3M-
poBaHusi cBoux ctaHmmii NuScale. OHM Hanum
TaKyl0 BO3MOXHOCTb. MBI CEeroiHsi B CBoeii paboTe
HCXOIUM U3 TOTO, YTO HAIO paboTaTh IO MPaBU-
JlaM, KOTOpbIe CyLIECTBYIOT, TTOKA HET KAKUX-THOO0
npyrux. [Qns 3Toro aHanmu3upyeM OeicTBYIOIINE
HOPMBI, MILEM TYTU PElIeHs] JaHHOTO BOMPO-
ca B YaCTU YCTPaHEHUsI N3OBITOYHBIX TPEOOBAHUI
WJIU UX KOMIIEHCAIIMU, YTOOBI He B yIiiepo OGe3orac-
HOCTH ClieJlaTh YCTAHOBKY KOMMEPYECKHU TPUBIIE-
KaTeJTbHBIMU, 00JIee KOMITAKTHBIMU, YTIPABJISIEMbI-

CXKUIaHUE OPIraHUYECKOr0O TOIJIMNBA ABJIACTCA HE B M M pOBOM COOGLU,@CTB@ cyme_ MU U Ha,[lé)KHbIMI/I.

oueHb 3(pheKTUBHBIM. MOXHO TOHSITH, TOYe-

Ecnmu roBoputh 0 Mexmy-

My aT0 nmemanu 100 et Hazam, IPyroro BBIXOAA CTByeT cneunan belVl (I)OPVM HapogHOM  TPUMEHEHUU,
Torna He 66110. Ho ceromnst 6aronapst HayqHO- perynﬂTOPOB, rge paccman"- HeJb3s1 cOpachIBaTh CO Cye-

TEXHUYECKOMY Pa3BUTHUIO BCe OOJIbIIIE OCO3HAIOT
peaslbHOCTh TTApHUKOBOTO 3ddexTa, moTerie-

BalOTCA aKTyaJibHbl€ BOMPOCbI

TOB W BOIPOC obecrieye-
HUSI TapaHTUM HepacIpo-

HHUS KJIMMaTa, MO3TOMY CTPEeMSTCSI COKpPaTUTh HopmaTMBHOI'O Oﬁe(ﬂel-IEHVlﬂ, crpaHeHus:: B MAIATD
BBIOPOCHI B atMocdepy IIPOMYKTOB CXKUTAHISI B TOM Yncie n ACMM paccMaTpuMBaeTcsl  BOIIPOC

opraHuveckoro TorumBa. Y3 pymasl MOXHO MO-

JIy9aTh MHOTO TIOJIE3HBIX BEIIECTB, a CXXWUTaHWE YISl B TOMKAX eé
U TOCTATOYHO TOPOTOE YIOBOJILCTBHE, HE CITOCOOCTBYIOIIEE YNCTOTE
OKpyXarolei cpenpl. B aToM KOHTEKCTe aTOMHBIE CTAHIIUY UMEIOT
3HAUYUTEIBHOE MPEUMYIIECTBO M0 CPABHEHUIO C YIJIIEPOIHOI dHEp-
TeTHKOM. DTO, K CJIOBY, MOXHO YBHIETb Ha (poTorpadusix cHera:
€CJIM BOKPYT TEIUIOBOW CTAaHLIMKM OH YEPHBIN, TO BOKPYT ATOMHBIX
CTaHLMIA OH YMCTBII, OEJIBIA.

obecrieyeHst rapaHTuit
MPUMEHUTEIBHO K IUIAHUPYEMBIM >KMU3HEHHBIM
mvkiaM ACMM. Tak Kak CTaHIIMM MaJioii MOIII-
HOCTH IPH ITOCTaBKax 3a pyoesk, BOBMOXKHO, OYIyT
HCIIOJIb30BaTh Ha TEPPUTOPHSIX TOCYIapCTB, He
BXOJISIIMX B SIIEPHOE COOOIIECTBO, I HEOOXOM1-
Mo OyieT co3maBaTh CHUCTEMbI KOHTPOJISI M Haj-

30pa 3a 00beKTaMU UCIOJb30BaHUs aTOMHOM |-
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TpaHcnopmu-
pyembiti MoOy/ib

€ peakmopHou
ycmaroskou
«BUTH3b» Ha 6aze
nonynpuuena

TexHonornv byayuiero

SHEPIrUM, TO TaM JOJIKHBI OBITh COOTIOAEHBI OTpeaeAEHHBIE TTPaBU -
JIa ¥ TIOPSIIOK UIST (DM3MYECKOM 3allUTHI M 00eCTieYeHUsT aHTUTEp-
POPUCTUYECKON NeATeIbHOCTU, a TaK’Ke MHOTHE NIPYTrue acIeKThl.
[ToaToMy BbIpabaThIBalOTCSI HEOOXOAMMbIE TPeOOBaHMSI, MEXaHU3-
MBI UX KOHTPOJISI, HanboJiee MpaBWIbHbBIE U O€30TaCHBIC JIOTUCTH-
YeCKHUe CXEMBI. DTOT BOIIPOC IMMOCTOSTHHO HAXOIWTCS B 30HE BHUMA-
HUS U TaXe MOXKET CJIYKUTb PellaroluM (GaKTOPOM I TTPUHSTHUS
pEUICHMS O TIOCTaBKE aTOMHOM CTAHIINN.

OTnuyaloTcA N NOrMCTMYECKME CXEMbI M MEXaHV3Mbl KOHTPOJS Npu CO3-

faHun ACMM v 6onbuimx ASC?
Ommuatotcsl B cuty ux orcyteTBust mist ACMM. CerogHs OCHOB-
HblE MEXaHU3MbI KOHTPOJISI CTAHIIUY MAJION MOIIHOCTH TOJIBKO BBI-
pabaTpiBatoTcst. OTHOCUTENTBHO PEXMMA HEPACIIPOCTPAaHEHUST HAPSITy
¢ (bu3MUeCcKOll 3aIMUTON BAXXHO TAaKKe 00ECTIeYNTh HEMTPUKOCHOBEH-
HOCTb KOMMEPUECKOI TaifHBI, CEKPETOB MPOM3BOMICTBA, TUTIOC 00e-
crieunth rapaHtun. [lostomy mpu MATATD obcyxmaercs BOIpoC
YCTaHOBKM HEOOXOIMMBIX CPEICTB KOHTPOJISI, HATIPABJICHHBIX HA 3a-
IIUTY TAPAHTUIA, TOMUMO CPENCTB (Pr3NIECcKO 3auThl. BaxkHbI TaK-
K€ BOTIPOCHI IOITYCKa SKCTIEPTOB IS KOHTPOJISI 32 COCTOSTHUEM CTaH-
LIW: €CJIN, TOTYCTUM, B KAKOW-TO CTpaHe Ha IPyTroM MaTepuKe Oyaer
paboTaTh CTaHIIMS MaJIOl MOIIIHOCTHU, TO, HABEPHOE, 00OCHOBAHHBI I1e-
pUOIMYECKME BU3UTHI TYIA YITOTHOMOUYEHHBIX 9KCIIEPTOB, MPOBEPKa
XOTsI OBl Ha YpOBHE TUIOMO, Ha YPOBHE IIEJIOCTHOCTU KOHCTPYKIIMIA.
Takxe DOKHBI OBITH MPETYCMOTPEHBI KAKWE-IMO0O PEeXUMBI THC-
TAaHLIMOHHOTO KOHTPOJIs. O KOHKPETUKE B 9TOM CITydae TOBOPUTH EIIE
paHo: 10 KOHLIA 3TOT BOIPOC HE PELI€H, He COMTacoOBaH U BKIIIOUAET
B ce0s1 JOCTaTOYHO OOJIBIION KOMIUIEKC MeponpusaThii. bezomnacHo-
CTH MHOTO He OBIBaeT, BMECTE C TEM 3[€Ch HEOOXOANMO PYKOBOICTBO-
BaTbCSI MPUHIUIIOM Pa3yMHOM JOCTaTOYHOCTH.

Mpun 3tom cama noructuka npu coopyxeHnn ACMM aBHO oTnnyaeTcA

OT TPagULNOHHON?
B norucruke ornmuus npu coopyxxkeHnrn ACMM npuHLMITMAIbHBI:
OOJIBIIIYIO CTAHIIMIO HUKTO HE MEePEeBO3UT B TOTOBOM BUIE Ha MECTO
ycraHoBKM. ACMM TeM M OTJIMYaeTCsl, YTO €€ Co3lIaHue HauboJiee
11eJ1IeCO00pa3HO TP YCJIOBUM MaKCUMAJIBHOTO 3aBOJACKOIO M3rO0-
TOBJIEHMSI, 3TO U HAIIUMM pacuy€éTaMu MOATBEPKIEHO, U pacyéTaMu
MHOCTPaHHbIX aHATUTUKOB. TO €CTh CTAHIIMS MOJTHOCTBIO CO3MaETCs
Ha 3aBojfie, B He€ 3arpyxkaercs saepHOe TOIUIMBO, U B TOTOBOM BUIE
OHa TMOCTABJIAETCS Ha IJIOIIAAKY B MECTO pa3MelleHUsl. DTO Haubo-
Jiee ONTUMAaJIbHBIN crtocod moctaBki ACMM. CiioXHO MpeACcTaBUTb,
Kak Mbl ctpowsin 061 ADC rae-HuoOynb 3a [MonsapHbeiM Kpyrom. Tam
CTPOUTEJIbHBIN CE30H B Oy TPY Mecs1ia, BO3BEACHUE CTAaHLIUM 3aTsI-

lpeanaraembiit Xus-
HeHHbIN uukn ACMM

CTPOMTCA 13 NPUHATHSA
nocTynata, uto, Koraa
CTaHLuA oTpabaTbiBaeT
CBOIi pecypc, nepesa-
pAaKa peakTopos ¢
neperpy3Koii AfepHoro
TONNNBA Ha MecTe He
npeAycmMoTpeHa.

TpaHcnopma-

6enbHaa ACMM ¢
2a300X/1aX0aeMbIM
peakmopom ATTOP




Hy/och Obl Ha osrue roabl. [Tockoabky ACMM crpouTtcst Ha 3aBojie,
HEoOXOAUMO OTpadaThiBaTh BapUAHTHI MEPEMEIEHUsST TIXKeI0BeC-
HBIX TPY30B, JJOTUCTUKY 3TOro nepemelieHus. COOTBETCTBEHHO, Ta-
KU€ CTaHIIMU OTJIMYAIOTCS BBICOKOH CTeNeHblo apTomaTusauuu. [1o-
9TOMY CEroJHS IpeiaraeMblil Xku3HeHHbIH ki1 ACMM crpouTtcst
U3 MPUHSATUS TOCTYJIaTa, YTO, KOLJa CTAaHUMUS OTpadaThiBaeT CBOM
pecypc, nepesapsiika peakTOpOB ¢ MEPerpy3Koil SIEpHOrO TOITLIMBA
Ha MecTe He TpenycMoTpeHa. CTaHIIMS B LIEJIOM Kak ObLIa TTOCTaB-
JIeHa Ha OOBEKT WCITOJIB30BaHUSI, B TAKOM K¢ BUIE B 3aTyIIEHHOM
COCTOSTHUM TPaHCIIOPTUPYETCS OOpaTHO Ha CTAaHLMIO OOCITy:KMBa-
HUST WIM Ha 3aBOJI-U3TOTOBUTEb, B 3aBUCMOCTH OT TOTO, CKOJIBKO
LIMKJIOB OHA yxe oTpaboTaina. [Tocie TeKylero BOCCTAHOBUTEIbHO-
IO WY TTOIACPXKUBAIOIIETO PEMOHTA U Tepe3apsiiKi peakTopa OHa
MOXeT OBITh OISITh ITOCTABJIcHA Ha MECTO SKCILTyaTauuu. Ecim oHa
0TpaboTasia IBa I TPU MOJIOXKEHHBIX IIUKJIA, B 3aBUCUMOCTH OT pe-
cypca 1 CpoKa CIIyKObI €€ YTHIM3UPYIOT U 3aMEHSIIOT Ha HOBYIO. BbI-
pabaThIBaeTCA TaKON «4ETHOUHBIN» METOI, TIPY KOTOPOM CTaHIIMS
oTpaboTasia Ha MecTe — e€ 3a0pajiyi, 3aMeHWIU. B Takux ycJlIoBUSIX
MOBBIIIACTCA CEpUMHOCTh MPOM3BOACTBA. TO ecTh BOCTpeOOBaHHA
cepusi, YTOOBI 0OECTICUNBATh 3aMEHY CTAHIIMY Ha XKU3HEHHOM ITUKJIE.
DTO MOBBIIIAET yAEIbHbIE 5KOHOMUYECKHUE TIOKA3aTeNIN, BeIb AeJIaTh
OJIHO IIITYYHOE M3Iere JOPOXKe, YeM HECKOJbKO CepuiiHbIX. Harm
Pacy€Thl ITOKA3aJId, YTO MIPUMEPHO C IISITOTO M3IEUsT OyaeT 3HAYM-
TeJTbHO CHUXXATHCS 1IeHa, a COOTBETCTBEHHO, 1 TTOBHIIIATHCS KOHKY-
PEHTOCTIOCOOHOCTD CTAHIINM.

Kakon onbiT Hakonun HUKUIT B 06nactyi aTOMHbIX CTAHLUWUIA ManoWn
MOLLHOCTIN?

3HAYNTETbHBIN OMBIT B YaCTU TPAHCIIOPTHOUN YHEPreTUKU, KOTO-
pbIit MBI ucTionb3yeM npu co3naHu ACMM 1 KOHCTpYyMpPOBaHUY
pPEaKTOPHBIX yCTAHOBOK K HUM. Haii HoBbIe TPOeKTHI 00ecTieueHb
pedepeHTHOCThIO TPAHCTIOPTHBIX YCTAHOBOK, KOTOPHIE Y HAC KOH-
CTPYMPOBAIUCH U YK€ HaBHO pabOTAIOT W, HAaIeeMCsl, TIPOIOJIKAT
6e3aBapuitHOe (PYHKIIMOHUPOBAaHUE HA OOBEKTAX.

CerogHsi OCHOBHOW TPOMYKT, KOTOPBII MBI MPOABUTAEM, — 3TO
9HEpProbyoK ¢ peakropHoit ycraHoBkoil «lllenbd» kak Hanbonee
YHUBEPCAJIbHBIM M OTPaOOTAaHHBIN, TTO3BOJISIONINN MaHEBPUPO-
BaTh HE TOJHKO MOIIHOCTHBIMU TapaMeTpaMu, HO U chepoii mpu-
MEHEHMUS1, TIOCKOJIbKY CHayajla 3Ta YCTaHOBKA OTJIMYAIach TEM, YTO
33IyMbIBAIACh KaK TOABOAHBIA OOBEKT M pa3Mellanach B JOMOTHU-

TexHonornv byayuiero

[lpuxoAnT NOHMMaHKe, YTO CKMraHue
OpraHuyecKoro ToNANBa ABNAETCA He
oyeHb YpPeKTUBHbIM. [pn rpamoTHOM
KOHCTPYMPOBaHUM M FPAMOTHOM JKC-
nayaTayuu UCnonb3oBaH1e aTOMHON
SHeprum NPUHOCMT MeHbLUKI Bpes Ans
OKpYy»aloLLUeil Cpeabl 1 HaceneHus, yem
OKUraHue yrnesogopoAos.

TEJbHOM 3allUTHOM 000JIOUKE, 3aIOJIHEHHOMI
WHEPTHBIM Ta30M, MCKJIIOYAIOIIMM ToXKaphl BHY-
Tpu. Pasymeercs, 3mech NpUCYTCTBYIOT BCe HEOO-
XONUMBbIE CTENCHU 3allluThl, Oapbepbl, OHU Tpa-
JMULIMOHHBI, €CTh U JOIMOJHUTEIbHBIC 3aIlIUTHBIE
Gapbepbl 0€30MaCHOCTH.

3aTeM NosiBUJIaCh YCTAHOBKA C TYpOOreHeEpaTopoM
BHYTPM O00OJIOUYKH, TO €CTh MTOJHOCTHIO SHEPreTH-
YeCKUI MOIYJIb, KOTOPBIA BO3MOXHO YCTAHOBUTH
Ha JIIOOOM OOBEKTe B HAa3eMHOM MCIIOJIHEHMM.
Jlanee Mbl JTOTIOJHWIU JIMHEMKY PeaKTOPHBIM MO-
JTyJieM, KOTOpPBIi MO3BOJISIET TIPU CMEHE CTaHLIMU
Ha 00bekTax (6e3 mepe3apsiiku peakTOpoB Hero-
CPEICTBEHHO Ha OOBEKTE) 3aMEHSITh TOJIBKO peak-
TOPHYIO YacThb. TO ecTb TypOMHHAsI YacTh OCTAETCS
Ha MecTe, 3aMEHSIETCS TOJIbKO MOIYJIb PEaKTOPHOM
yCTaHOBKU. [l Kakux-To0 OOBEKTOB 3TO OymeT
yI00HO, a /ISl KaKMX-TO ONTUMaJIbHA TPAIULIMOH-
Hast cxeMa. Mbl nipeaiaraeM yctaHoBKY «Llenbg»
MOIIHOCTBIO 6,6 MBT, KOTOpas Mo3BoJIsIeT Bapbu-
pOBaTh YCTAaHOBOYHbBIE MOIIHOCTHBIE TMapaMeTphbl
B OYEHb IIIMPOKOM CIEKTPE, B TOM YHUCIIE TI0O MHO-
ro0JI04HOM cxeMe. B maHHOI cuTyaly Mbl cocpe-
JIOTOYMJIM CBOM YCUJIMSI Ha DJIEKTPUYECKUX MOIII-
HocTsix 70 20 MeraBatT. 3TO OCHOBHOI AMAaIa3oH,
B KOTOpPOM MbI pabotaeMm 1o tematnke ACMM
M KOTOpbI MpemiaraeM Asl ycTaHOBKU. Kpome
TOTO, MBI pa3pabaThiBaéM YCTAHOBKM HE TOJBKO
TpaHcHopTabenbHble, Kak, Hampumep, «llleabh»
B 3alIUTHOM Karicyje, HO U TPaHCIOPTUPYEMBIE.
HIX MOIITHOCTh COCTaBIISIET TTOPSITKA OTHOTO Me-
raBaTTa, OHM pPa3MeINaloTCs Ha OTHOM WM He-
CKOJIBKMX aBTOMOOMJIBHBIX ITIACCH B COOTBETCTBUN
C MO3BOJISIEMOI pacy€THOI Harpy3koii. B kauecTse
TaKMX TPEIIOKEHNI Y HaC MMEIOTCsT KaK BOIO-BO-
nsiHble yetaHoBkU (BUTA3b), Tak 1 nepcnekTuB-
Hble ycTaHOBKU ¢ Ta30BbIM (ATT'OP) u xxunkome-
TAJUTMIECKM TETUTOHOCUTEJIEM — 3TO YK€ TeXHHUKA
CJICIYIOIIIETO TIOKOJICHYS. @
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BoichbInaromuics
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Ha npon3BoOACTBEHHOM 0ObeguHeHnn «CTapT
3aMyLWeHOo OMbITHOe MPON3BOACTBO AeTaen
no PIM-texHonormm

ABTOP: Fanuna ®apeeBa
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PIM-TexHonorua nonyunna cgoé pasgutue eté 8 90-e roap
MPOLLIOT0 Beka: 0Ha 00benHAeT B cebe NopoLIKOBYH
METannypruo 1 INTbE nnactmacc noa aasneqnem. Ha Mo «Crapt»
B DaMKaX OMbITHOTO NPOKU3BOACTBA B CEHTAOPE NPOLLNOTO roAa
ObIna U3roToBNeHa NepBad KpynHad NapTiAd, KOTopad NpoLina
KayeCTBEHHYI0 NPOBePKY 1 NoNyunna 0fo0peHine 3akasymka.
PaboTy no co3aaHunio nepefoBOro NpoM3B0ACTBA, KOTOPad Beach
Ha npeanpuatui ¢ 2012 rofa, MOXHO CUUTATb YCNELWHOI.

% 0 BCéM Mupe 0kos1o 70% us3-
eI M3 MeTajlla U KepaMUKHU
M3TOTaBJIUBACTCSI UMECHHO IO
PIM-texnonoruu, a ronoBoit
00BEM ITPOIAK TAKMX U3IEIUI TIPEBBIIIACT YEThIPe

Bo Bcém Mupe oKono 70% MuuMapaa jojuiapos. OnHako st Poccuu 1o
Msnenuﬁ M3 Me-ranna M HOBO€ NMpOMU3BOACTBO, 1 OCBOUJIN €T0 BCETO HE-

CKOJIBKO NPEATIPUSTUA.

KepaMMKM N3rotaBnBaeTCa Kak yxe 6b110 ckazaHo, PIM-texHoorust o0b-

no PIM-TexHonoruu. eIIHSET B cebe TOPOIIKOBYIO METALTYPTHIO U
HI/ITI)é IracTMacce 1moa JaBJICHUEM. C])IpbéM JJIsL

IIPOU3BOACTBA ABJIACTCA CMECHh METAJTIMYECKOTO

60 KEPAMUIECKOTO TTOPOIITKA C TTOJIUMEPHBIM
CBa3yIOIIMM. ['paHyIbl 3arpykaloTcs B TEpMOTUIA-
CTaBTOMAT, TIOCTIE YETO TI0]] OOJIBIITUM JTaBICHUEM

| IPOMCXOMUT BIPBHICK PACTUIABIEHHOI cCMeCcH B
npecc-dopmy. [Monyuusiiasics «3enéHas» netaib
10 TEOMETPUH YK€ MaKCUMAIBHO TTPUOIKEeHa K
roToBOMY M3enuio. Jlanee ynanasieTcst moTuMepHast
CBsI3Ka, 3aTOTOBKA CIEKAETCS U OKOHYATEIbHO
MPUHUMAET 3aJaHHYI0 hopMy U mapameTpsl. Ta-
KUM 00pa3oM, CBOIUTCS K MUHUMYMY UJTH BO-
00111e UCKITIOYAETCs OCeIYIoNIasi MeXxaHu4YecKast

) 10paboTKa, TPyIOEMKOCTh CHUXXAETCS B Pasbl, a
K03GhdUIMEHT NCITOJIb30BaHMS MaTepuaa J0CTH-
raet efIMHULBI — OTCYTCTBYIOT OTXOJIbI U CTPYXKa.
KauecTBeHHO M3roTOBIIeHHAs TIpecc-(opma u oT-
paboTaHHast TEXHOJIOTHsI TPOU3BOJCTBA — TapaHTHsI
TOTO, UTO BCS MapTUsI OyAeT BhINMyllleHa 6e3 Opaka. |-
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OcBoeHue MeToaa

OcBoeHMeM HOBOTO CIToco6a TTPOM3BOACTBA Ha
IO «CrapTt» 3aHINCH IIECTh JIET Ha3ad. Tam u3-
YUMIIM 3apyOeKHBIN OIBIT, TTOA00paIn U 3aKYITHIA
000pynoBaHue, CIIPOSKTUPOBAIA U BO3BEIN TIJIO-
Ky JJISI HOBOTO YYacTKa, 3aHSUTUCh OCBOEHUEM
000pyn0oBaHUS U TEXHOJIOTUU.
Hwmeromeecst o6opynoBaHUe TTO3BOJISIET U3TOTAB-
JINBATh JIETAJI KaK CEPUITHO, OKOJIO IECITU THICSTY
IITYK 32 OAWH ITPOU3BOJACTBEHHBIN LIUKJI, TaK U B
J1abopaTOPHBIX, MAJIBIX KOJIMUECTBaX. Y TaHHOMK
TEXHOJIOTUM €CTh HEKOTOPHIE OTPAaHUYECHUS — BeC
JIeTajid He JOJIKEH MPEeBHIIIATh IBYXCOT rpaMM,
TOYHOCTB Pa3MepPOB COOTBET-

CblpbéM ANA NPON3BOACTBA  crsyer 7—10-my kBanuTeTaM.

ABNAeTCca ctMecb I'maBHasg ocobenHocTs PIM-
TEXHOJIOTUU — MOPOILIKOBOE
MeTanyeckoro "MGO cbipbe. Ho 3T0 Xe siBnsieTcs u

KepaMqucKoro "opoluKa c €€ OCHOBHBIM HEOOCTAaTKOM.
- M i
NOAMMEPHBIM CBA3YIOLUM. crafiieciny HOpOTOr

B Poccum n3roraBnumBaoT Bee-
IO HECKOJIBKO KOMIaHUIA, —
pacckKa3blBaeT 3aMeCTUTE/Ib IJIABHOTO MeTaJLTypra
I10 MePCIEeKTUBHBIM TeXHOJOTUsIM AstekcaHap Hu-
KUTKUH. — J[J151 mOJTyueHrst KaueCTBeHHOI eTaiu
HEe0OXOIMMBI YaCTHUIIBI 5—7 MUKPOH cepruiecKoit
¢dopmbl. Takoro crIpbsi Ha OTEUYECTBEHHOM PBIHKE

HeT. B HacTosiiee Bpemsi Mbl 3aKymaeM MOpOIIoK,
pas3Mep 4acTull KOTOporo Kosiebuercs ot 1 1o
20—40 MUKpOH, ¥ OTCEMBaeM HYXXHYIO HaM (ppak-
1LIM10, TIPOLIEHT KOTOPOi B MAPTUH COCTABJISIET HE
6oubire 70. [ToaToMy M3 OTEYECTBEHHOTO ITOPOIITKA
o PIM-texHooruu 1ejiecoo6pa3Ho U3roTaBIv-
BaTh CJIOXKHBIE NETAJH, TlIe BHICOKAs CTOMMOCTD
ChIPbSI HUBEJIUPYETCS 3HAYMTETbHBIM CHUXEHUEM
TPYDOEMKOCTH U3TOTOBIICHUSI.




Lna nony4yeHna KayeCTBeH-

HO ieTanu HeoOXoAMMbI
yacTuLbl 5—7 MUKPOH
chepuyeckoin popmbl.

Korma I'OCT otcyTcTByeT

OcBauBasi PIM-npou3BocTBO, CIIELIUATIUCTHI

ITO «CtapT» CTONKHYJINCH C e1I€ OMHOM, GoJtee
CJIOXXHOM, TTpo6aeMoit. Jleno B Tom, uyto B Poccuu
OTCYTCTBYET KaKasi-Tn60 HOpMaTUBHAS TEXHUYE-
cKast JOKYMEHTAIIUS U TOCYIapCTBEHHBIE CTaH/Iap-
THI HA U3IEVS U3 METAJTMIECKOTO TTOPOIIIKa.

— HoMenkiaTypa BBIITYCKAaeMbIX ITPEIITPUATAECM
U3IeNINii orpoMHa, — TMosicHsIeT Anekcannp Hu-
KUTKWH. — Kak nmpaBuiio, Mbl BEICTYITaeM CepUii-
HBIM U3TOTOBUTENIEM TTPOAYKTa, pa3paboTaHHOTO
cropoHHelt opranusanueit. M ecau B K/ 3anucanbt
TPOKAaT, JIUCT, KPyT, cooTBeTcTBYIoMMe [OCTy,
MBI HE MOXXEM HCITOJIb30BaTh MOpouok. OcobeHHO,
eCJIA pedb UAET O BHIITYCKE MPOAYKIIUU 0COOOTO
Ha3HA4YeHUS, TIe OTCTYIUICHUS OT TOKYMEHTALINU
pa3paboTyrKa HeTOITyCTUMBI.

Texnomoru IO «Crapt», Kak
HUKTO 3aMHTEPECOBAHHBIE B
peIIeHny 9TOH 3a1a9n, 3aHSUTNCh
pa3paboTkoit nokymeHTauuu. [1o
CJIOBaM 3aMECTHTEJISI TJIABHOTO
METaJUTypra, y IPeNIpusITUs yXKe
ectb TY Ha onpenenéHHbIe BUIIbI
W3MEVil U Ha CBIPhE — TPAHYJIBI,
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K cepenute 2019 rona B @enepaibHOE areHTCTBO
10 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHU
ITOJDKHBI OBITh MPEICTABICHbBI TOTOBBIE MTPOEKTHI

BaXXHEHIIUX 17151 NaJbHEUIIei paboThl JOKYyMEHTOB.
Ha nanHbl1if MOMEHT yyacToK PIM-TexHonornmii
MPOIOJIXAeT U3TOTaBIMBATh KOPIYCa COeAUHUTE-
JIeii 1J1s1 ONTOBOJIOKOHHBIX JIMHUM CBSI3U, TUTAHU-
pyeTcs paciiMpeHrne HOMEHKIATypbl 1 00bEMOB.

A B OiKaiilieii mepcrekTUBe 31ech IIaHUPYeTCs
MPOBEICHUE ONBITHON PabOTHI MO U3TOTOBJIE-

HMIO ICHTAJIbHBIX UMIUIAHTOB U KEPAMUYECKUX
KOMITOHEHTOB IS HAacOCOB HedTe100bIBalOIIeii
MPOMBIIIJIEHHOCTH. YK€ BeIETCSI U3TOTOBJICHUE
ocHacTKku. TexHoIorrs Ha TIepBOM 3Ttarie GyneT
OTpabaThIBaTHCSl HA UMITOPTHOM ChIPbE, U €CITU
pe3y/bTaT OMPaBAAET BCE OKUIAHUSI, HA BTOPOM
arane Yeneuxkuii MeXaHMUECKUI 3aBOJ BO3OOHOBUT
MPOM3BOJICTBO KEPAMUUYECKOTO MOPOILIKA U 06e-
CIIEYUT NMPEANPUSITHE HEOOXOIUMBIM KOJIMUECTBOM
OTE€YECTBEHHOI'0 MaTepuara Jjsl TpOM3BOACTRA. @

KOTOpBIE U3rOTaBIMBAIOTCS B LIEHTPAIbHOM 3aBOI-
CKOI1 Tab0opaTOPUU C UCTIOJIb30BAHNEM OTEYECTBEH -
HOTO MeTaJTn4ecKoro mopoinka. C mpoumioro roga
Hayasach pa3paboTKa TpEX HAlMOHATBHBIX CTAHIAP-
ToB OCT P — TepMuUHBI 1 oTipeneieHusI, O01IMe
TEXHUYECKUE YCIIOBUS U TPEOOBAHUS K MaTepUaiaM.
31ech MPUTOAUIICS OOJBIIION OIBIT, HAKOTUIEHHBII
3a BpeMsl OTPabOTKU TEXHOJOTUU, HO MPEACTOUT
MPOBECTU HEMAJIO UCCIIEIOBAHUI, U3TOTOBUTD O0-
pa3ibl ¥ OCYIIECTBUTH UcTibITanusl. Hamm crienu-
aJIMCThl aKTUBHO COTPYIHUYAIOT C TEXHUYECKUM

KOMUTETOM I10 CTaHAApTU3alnn POCCTaH,ElapTa, n

B Poccun otcyTcTByer
Kakasa-nubo
HOpMaTUBHas
TeXHuyecKas
AOKyMeHTauuA u
rocyfapcrBeHHble
CTaHAAPTbI Ha U3genua
W3 MeTannmyeckoro
nopoLuka.
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Neutral

ﬁBDDY
Surprise

L Anger
Sad

Disgust

[IpUCTAJIbHOE
BHUMaHUE

Kak Hally C BaMK NLLa
CTaHYT KtOYaMM K CaMblM
OXPaHAeMbIM OObeKTam

ABTOP: Anekcangp lOxaHuH
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3a/1au QU3NYeCKol 0XpaHbl 00bEKTOB CYLLECTBOBAN Ha
NPOTAXEHMIA BCE UCTOPIAM YENOBEYECTBA, HO MPUHLUMbI

€€ paboTbl He MeHANUCH ThICAYENETAAMYU — OCHOBHbIE
(QYHKLWUY BbIMONHAN Yenosek. V iLb HaumHad ¢ NpoLLsoro
BeKa CUTYaLWA CTaNa MEHATBCA 1 OXPAHHMKOB NOCTENeHHO
CTan’ 3amelLLaTb PasNnyHble TexHudeckue cuctembl. OaHa

13 33/1a4 U33aLLNTbl — OPraHM3aLMA NPONYCKHOM CUCTEMDI
Ha OXpaHAeMmble 00beKTbl. Kak npaBuio, A0CTYN MOXeT
NONYYITL YesoBeK, 00naaatoLuii nponyckom. OfHaKo 1ot
BApUAHT UMEET MHOXECTBO MUHYCOB. [TOMUMO OYMaXHOIA
BOJIOKWTDI, NPONYCK MOXHO N0A/AeNatb, noTeparb, 1,
rMaBHoe, TpebyeTcA uenoBek, KoTopOMYy 3TOT NPONYCK Haao
NPeAbABAATD. A UeN0BeKy, Kak U3BECTHO, CBONCTBEHHO
olwmbatbea. Mocneanue paspabotku AQ «3nepoH» N03BONAIT
NPUHLUMIUANBHO YNYULIUTb 3Ty cucTemy. O TexHONoru

B 00/1aCTV PaCnO3HABAHWA MO NNLLY U NepcneKTuBax eé
BHeApeHuA «BecTHUKy ATOMNPOMA» pacckasal 3amecTutenb
[MaBHOIO KOHCTPYKTOPA — HauaNlbHIK OTAeNeHIA pa3paboTku
nporpamMmHoro obecneyenina Butanuii C(uaopos.

BUTANTNI CUBOPOB

% Butanuin JapmmpoBumy, pacckaxnTe, Korga Bnepsble NOABUAACh naea cos-
[aHUs TEXHOJOTMN GUOMETPUYECKOTO Pacno3HaBaHNA YesloBeKa 1 Kakue
aKTyarnbHble 3ajauM OHa NO3BONAET pewaTb?
Wnee cozmaHusl TEXHOJIOTMM PAcNO3HABAHMS YEJIOBEKA IO JIULLY
CTOJIBKO Xe€ JIET, CKOJIbKO M aBTOMAaTM4ECKMM cUcTeMaM Oe3orac-
HOCTU, HO TIPUCTYIUTD K €€ peanu3alii CTaI0 BO3MOXHBIM JIMILb
B nocyieqHue aecatuietus. Mctopuuecku, Ha MPOTSKEHUU COTEH
U 1axe ThICSY JIET, 9Ty 3a7auy, Kak U caMy (DyHKIMIO OXPaHbl, BbI-
MTOJTHSL YesioBeK — nocToBoit. Ho B 60—70-¢ romel XX Beka CUTY-
anus Havanxa MeHSIThes. CTamu TOSIBIISIThCSI aBTOMATU3MPOBAHHBIE
KOHTPOJIbHO-TIPOMYCKHBIE IYHKTBI U CUCTEMBI OXPaHbI, HE TPeOyI0-
«INepoH» Npu- 1€ HEMOCPEICTBEHHOTO MPUCYTCTBUA YeoBeKa. B Halueli ctpaHe
9TO HaIpaBJIeHVe BO3TJIaBMIa KOMITAHUS «DJIEPOH».

CTynnn K OCHa-
Jliobas TexHosorus pasBuBaeTcsl mnocrynarenbHo. CHayana mo-

LieHuio buo- SIBJISIIOTCSL TEOPETHYECKME Pa3pabOTKM, 3aTEM IITYYHBIE SKCIIEPU-
METPUHECKMMU MEHTaJIbHBIE YCTPOMCTBA, TECTUPYEMbIE HA IMJIOTHBIX ITPOEKTAX.
CKaHepamm U yxe mocie 3TOro HaUMHAETCSI UX BHEAPEHHUE B OTHCIBHBIX 00-
CKYL npennpwu- JmacTsax. YToOBI TEXHOJIOTHS cTaja MacIiTabMpyeMoii, oHa JOJDKHA
ATUI OTPac/n B ObITH HE IIPOCTO OTPAOOTAHHOM, HO X 9KOHOMUYECKU BBITOITHOM.

i ->
Hauane HyneBbIX [lepBpiMU yCTpOWiCTBAMU OMOMETPUYECKOTO KOHTPOJISI CTAJIU TaK |




despanb — mapT N2 2 2019

B uém HepOCTaTKN KOHTaKTHbIX METOROB MAeHTUdUKa-
Lmm B ycnosusx crnielrdrku npomssoacts Pocatoma?

3avuacTyio Ha pyKax MOTYT OCTaBaThCsl CIIEbI XU- "POU.eHT C60EB MWHUMa-
MMYECKMX 3aTPA3HEHUIA, KOTOpBIe MOTYT yXynmath  JJeH — MeHbLUe YeM 0 JUH

Ha HeCKOJIbKO TbiCAY.
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Ha3bIBaEMble KOHTAKTHBIE METONBl OMOMETPUYECKOIO KOHTPOJISL.
«BOnepoH» NPUCTYNNI K OCHALIEHUIO OMOMETPUIECKMMU CKaHEpaMU
CKY/l npennpustuii oTpaciu B Hayajie HyjleBbIX. I3HAYaIbHO 3TO
ObLTM UMIOPTHBIE CKAHEPHI, YbU BO3MOXHOCTU MbI CYIIECTBEHHO J10-
pabotayiu, yi1y4yniuB ux 6a3oBble xapakrtepuctuku. Ho cyiectBoBan
psi HeOOCTaTKOB. Bo-mepBbIX, OHU ObUIM KOHTAKTHbIE. BO-BTOpBIX,
HWMeJIM HeTOCTATOYHO BBICOKYIO TOYHOCTb BepU(PUKAIIMU [IepCcoHaa.

paboTy ckaHepa. DTH Xe 3arpsi3HeHUs Yepe3 KOH-

TaKT CO CKAaHEPOM MOTYT TOTIafaTh Ha PyKU Ipy-

VX COTPYIHUKOB. Jla ¥ TT0 YMCTO TMTUEeHUYECKIM

COOOpaKEHUSIM TIOJTb30BATHCSI TAKUM CKAHEPOM MOXET OBITh HEKOM-
doptHO. Takue 0cOGEHHOCTH CTaTN OJHUM U3 OCHOBHBIX CTHIMYJIOB
repexona Ha 6eCKOHTaKTHBIE METOIBI BepU(PUKAIINN TTIHOCTH.
CeromHsT B MUpe pa3BUBAETCS s HATIPABJIEHW, 1 OHO U3 HUX —
BepuduKalms 1Mo pamyxHoit obonouke ri1aza. Ho ompenen€HHbIN
HEIOCTaTOK 3TOU TEXHOJIOTUU — HEOOXOAMMOCTb TOYHOTO TTO3UITN-
OHUPOBAHUS TJIa3a YeJ0BEeKa M0 OTHOIICHUIO K CIeIMaTbHON Ka-
Mepe, CUNTHIBAIOIIEH AeTaIN 1J1a3a, YTO TPEeOYeT HOMOIHUTETHHOTO
BpEMEHU M HaBBIKa. B TO e BpeMs TeXHOJOTHSI paclO3HABAHUS
T10 JIVITY pellaeT cpa3y HeCKOJbKO MpobeM: TepBasi — 3TO TIOTHAsT
0GECKOHTAKTHOCTb; BTOpasi — OBICTPOTA, Bellb, YTOOBI CKAHEP OCYIIe-
CTBWJI pacTio3HaBaHUE, TOCTATOYHO HECKOJBKUX CEKYHII; TPEThsT —
MPOCTOTA UCITOJIb30BAHNS HETIOATOTOBIEHHBIM TTepcoHanoM. Yepes
KaKOe-TO BpeMsI MBI IPUIAEM K TOMY, YTO JIJISI pACTIO3HABAHUS JIULIA

(uctema BecbMa HafiéxHa, [louemy ami Pocatoma  Bax-

Ha CKOpPOCThb IIpOXOia dYepes
KTIIIT? Benr Bo MHOTHX ClTydasix
9TO OYEeHb KPYIIHbIE IPEINpHU-
SITUSA, TOE B Kaxmylo pabouyio
CMEHY HYXHO 3allyCTUThb 0OJib-
1I0€ KOJMYECTBO HApOAa, 3TO
THICSIYM JIIOACH, a BO3MOXHOCTH ITPOXOIHBIX
orpaHu4eHHbI. Bce, KTO Ha TaKuX IpeanpusITH-
sX paboTaeT, 3HAIOT, YTO MO yTpaM M BeuyepaM
nepen MPOXOAHBIMY BBICTPAUBAIOTCSI OOJIbLINE
ouepenu. Ilepen pyKOBOACTBOM MIPEATIPUSITHS
BCTaET aujaeMMa; JIM0Oo yBeJIMUYMBaTh KOJIMUECTBO
MPOIMYCKHbBIX IIYHKTOB, YTO YaCTO CJIOXKHO M3-3a
cneuu@pUKN pacrnoyiokeHusT o0beKTa M Heoo-
XOIMMOCTH BBIICIIATH CYIIECTBEHHbIE CPEICTBa
Ha uX co3gaHue U (YHKLMOHUPOBAHUS, JUOO
BHEIOPSITh TEXHOJIOTUM, YCKOPSIOIIUE ITPOXOI.
Tak BOT YCTPOMCTBO pacro3HaBaHMs IO JIUILY
MOJIHOCTBIO PEIllaeT 3Ty Mpobiemy.

Ha Kakux npuHumunax pabotaet 3ta TexHonorns? Kak
CKaHep pacrno3HaéT NMUO KOHKPETHOro YesioBeka,
CKaHupyeT ero uHAMBUAyasnbHylo reomeTtpuio? Ecnmn
A, CKaXkeMm, NPUKIIEIO YCbl, i CMOTY ero obmaHyTb?
Ectb onpenenéHHbIe XapaKTepHbIe TOUKM, U CKa-
Hep MPOBEPSIET B MEPBYIO OUepeb UX Pacroso-
>XKeHue. 3a MpaBWIbHOE OTOXIECTBICHUE TOYEK

XBaTUT JIaXe NOJMU CeKyHIbl. NHBIMU CIOBaMU, YeJIOBEKY, MPOXO-
NSIIIEeMy Yepe3 MPOIYCKHOM 1UTI03, TaXe He MPUIETCS OCTaHABIM-
BaThCsl. DTO BOMPOC HECKOJNbKMX JieT. CerogHsi Takux CKOpOCTei
HET, HeOOXOIMMO OCTAHOBUTLCS MEPel KaMepoii, HO Ha MTHOBEHMUS,
3a KOTOpbIE CUCTeMa Bac Paclo3HaET, OTKPHIBAET NBEPb, U BbI MPO-
xonute. HeT HM XMMMUYECKOTO 3arpsi3HEHWsI, HU IUIMTEJIbHOM 3a-
NIEPXKKU 110 BPEMEHHU.
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OTBeYaeT HelipoceThb. A yChl, OUKU, KOC-
MeTHKa — YCTPOWCTBO JIOSUTBHO K HMM
OTHOCUTCSI. MBI TIPOBOAMIN MHOXECTBO
SKCIIEPUMEHTOB, KOTOPBIE ITOATBEPIWIN, UTO
HaJIM4Ke yCOB, OYKOB, JaXe TOJIOBHOTO ybopa He
BJIUSIET Ha CIIOCOOHOCTh KaMmephbl Paclio3HaBaTh. AHAIM3UPYETCS
4acTh Jula (PakTUIeCKu OT MOAOOPOIKA MO YPOBHS a3, U Jaxke
€CJIM TI1arKa HaTSHYTa 110 JI00, 3TO He TIOMeIaeT CKaHepy IMPOBECTU
BepuduKanuo. Bel He cMoXeTe UMUTHPOBATh BHEUTHOCTD JAPYTO-
TO YeJoBeKa WIM TPONTH, TTOCTaBUB Iepen Kamepoil ero ¢oto, —
TEXHOJIOTUS TIOCTpOeHa Ha TPEXMEPHOU CUCTeMe paclio3HaBaHUS
u 3amuThl. CrcTeMa BechbMa HAIEXHA, TIPOLIEHT cO0eB MUHUMA-
JIeH — MEHBbIIIe YeM OINH Ha HEeCKOJIbKO ThICSY. A B CiIydyae, eciiu
YCTPOWCTBO Bac He Y3HAeT, — IBEPh ITPOCTO HE OTKPOETCSI.

OCHOBHO€ MPUMEHEHNWE 3TOW TEXHONOTUW — MPOMYCKHAA CUCTEMA, BXOA-

BbIXOA? Ha ckonbKmnx npeanpuatuax Pocatoma yxe ycTaHOBNeHO nNofo6-

Hoe obopynoBaHue?
Texnonorust moxer npumeHsaTecss Ha KIII npeanpusituii, ans
OCTYTIa B JIOKAThHBIE 30HBI WM OTHENbHBIE ToMelneHus. Ecmu
Ha KIIIT npennpusatuii 1 B TOKaTbHBIX 30HAX, T/ KOTUIECTBO MTPO-
XOMSIINX U3MEPSIETCS] THICSTYaMM, MBI TOBOPUM O BepudUKaimm
(TO eCTh UMEHHO O TTOATBEPKIEHUN UACHTUIHOCTU: YeJIOBEK TIPH-
KJIAIBIBAET TPOIYCK, a CKAHEP BCETO JIUIIL TTOATBEPXKIAET, YTO 3TO
VMEHHO TOT YeJIOBEK), TO B TMTOMEIIEHUSIX, KylIa UMEET TOCTYIT He-
OOJIBIIION KPYT JIUII, MBI MOXEM CMEJIO TOBOPUTH 00 UAeHTH(UKA-
LMW HAM He HY>XKHO J1aXe MPUKIIaIbIBATh MTPOITYyCK — CKaHEP MTPOCTO
CMOTPHUT, KTO 3TO, ¥ OTIPEAETISIET, UMEET JIX OH MpaBo noctyma. Ceii-
4yac y HaC eCTh MaKeTHBIN 00pa3el], KOTOPBIi MPOXOAUT UCTIBITAHUS
Ha Tpéx oobekTax. [lapamnensHo Mbl neaaemM OKP, KoTopast momk-
Ha OBITh 3aBepllieHa K OKTSIOPIO 3TOTO roja, Mocje 4Yero yCTpoucTBO
MOXeT OBbITh 3aIYIIIEHO B CEPUITHOE TPOU3BOICTBO.

KakoB BO3MOHbII aNirOPUTM BHEAPEHUA Ballel TEXHOMOrMM Ha npeg-
npuatuax Pocatoma? MK moxeT 06s3aTb MCMONb30BaTb 3Ty CUCTEMY WM
NpPOCTO peKOMeHJOoBaTb €€ K ycTaHoBMeHuo? MpefcTaBuTeny 3amHTepe-
COBaHHOTO NPEeANPUATAA MPUE3NKAIOT B «DNEPOH», CMOTPSAT, Kak OHa pabo-
TaeT, pewwatoT, LenecoobpasHa N oHa AnA HUX, 1 eCnn Aa, TO 3aKoyatoT

C BaMu goroeop?
Hy 06s13a1b-TO Bpsiz 111, TOCKOJIBbKY KOHEYHOE PeIlIeHNe TPUHUMAET
3aKa34uK, OH JIMOO corjacurcs, 1mbo HeT. PocaToM MOXeT JaTh MH-
¢dopmalrio 1 peKOMEeHI0BaTh. 3aKa34muK 10 CO-

Llepe3 KaKoe-To Bpemﬂ Mbl m1acoBaHuio ¢ PocatomoMm TIIPUHUMACT OKOH-
"pMnéM K TOMy LITO p‘ﬂﬂ YaTCJIbHOC PCUICHUC. Cy].l.[CCTByCT HECKOJIbKO
I

cxeM. [lepBbIit BApaHT: MBI MOXEM MPUTIACUTD

pacno3HaBaHNA NNLLIA XBATUT  saxasunka k ceGe 1 03HAKOMHTH CO BCEMH HIO-
Aaxe gonu CEKYH bl aHcaMU paboThl TexHosnoruu. Bropoit BapuaHT:

Mbl MOXEM MpPEIOCTaBUTb OTYET OO OIBITHOM

SKCIUlyaTalM¥ Ha APYTUX OObEKTax WU IIpU-
IJIaCUTh Ha KOHKPETHOE IMPEANPUSITHE, T1e YCTAHOBJIEHA CUCTEMA.
TpeTuit BApMAHT: Mbl YCTaHABJIMBAEM Hallle 000PYJI0BaHUE B PEXU-
M€ OINBITHOM 3KCIUIyaTallMM Ha JII000OM OOBEKTEe 3aKa34yuKa, YTOObI
OH MPOTECTUPOBAJ U OLEHWUI ero 3(PHeKTUBHOCTD. «DIEPOH» TIpe/i- =




‘ 44 6e30MnacHOCTb

BECTHMK aTOMMPOMa
despanb —Mapt N2 2 2019

Ba)kHbIM HanpaBieHneM UHTENNeKTY-
anusauum ABnAeTCA pa3BuUTHe CUCTeM
noAAePXKKU NPUHATUA peLLeHnil Ha oC-
HOBe pa3HOPOJHOIl U cnabocBA3aHHON
mexay coboii unpopmavruu.

JIaraeT KOMIUIEKCHBIE PellIeHNsI, BKJIIOUaloIKe B ceOs BCE, HaUMHas
OT MPOEKTUPOBAHUSI, pa3pabOTKM, YCTAHOBKH, OOCTYKUBaHMSI, 3a-
KaHuuBas ytuiamsanueid. [Momuenii ki, Ilycko-Hananka, rapaH-
TUIHOE, U MOCTrapaHTuiiHOEe 00cyXuBaHue. Eciin kakoii-To 610K
BBIXOIUT U3 CTPOSI, MBI €TO MEHSIEM, a HEMCITPABHOE YCTPOMCTBO Ie-
JIMKOM BO3BpalllaeTcsl K HaM JIJIS PEMOHTA.

B Poccun cyuiecTByeT pbIHOK Nogo6Horo o6opyaoBaHuaA? Kto-To ewwé npo-

N3BOAMT YCTPONCTBA MAEHTUGMKALMMN IMYHOCTU MO NnLy?
Jla, KOHKypeHThl cylecTByoT. Ho y Hamieil pa3paboTku ecTb He-
CKOJIBKO TIpeumyliecTB. [lepBoe — JOSJIBHOCTh K TMOJOXEHUIO TO-
JIOBBL. DTO OYEHb BAXXHO — YEJIOBEKY COBEPIIEHHO He 00s3aTeIbHO
CTPOTrO MO3ULIMOHUPOBATH CBOE JIUIIO, TOCTATOYHO MPOCTO MOCMO-
TPETh B HYXXHYIO CTOPOHY, KaK OyITO Bbl YBUAEIU 3HAKOMOro. Bbl
MOXETE IMOBEPHYTh T'OJIOBY CJIETKa B CTOPOHY, 3alpaTh rOJOBY BBEPX
WK, HA00OPOT, CMOTPETh CHU3Y BBEPX — YCTPOMCTBO BCE PABHO MOiA-
MET, YTO Bbl — 3TO Bbl. BTOpoe nmpeumyniecTso — Hallli yCTpOiicTBa
JIOCTaTOYHO MUHMATIOPHBIE. A 3TO BECbMa 3HAYMMAsl XapaKTepUCTU-
Ka — MUHMATIOPHOCTb OYEHb BaXXHA C TOYKU 3PEHUS BCTPAaMBaHUS
B CYILIECTBYIOLIME MPOXOAHBIE, LILTIO3bI. I MOT ObI, KOHEYHO, CKa3aTh,
YTO MBI 10 CPABHEHUIO C KOHKYPEHTAMU HE TOJIbKO MUHUATIOPHBI, HO
W HaAEXHBI, U OBICTPBI, HO IJISI

obpekTuBHOCTH Hato mposo-  Hapjie nPeUMyLLeCTBO B TOM, YTO Mbl

IINTh TIOAPOOHBIN CPaBHUTEIb-

wbiii anamas. Tostomy ssre mory  HE MPOCTO Npeiaraem AaT4yuku, ox-
Ha 100% ckasatb, uto 1o beeM  P@HHbI@ CUCTEMDb, LLUTHO3bI U npoyyw
T Tpanietpant M TN npodunbHylo NpoAyKLUMIo, HO U MMe-

MPENMYILECTBO, HO IO pasmepy
MBI OnpeaeéHHo Boiurpoisaem. €M COGCTBEHH)’IO Hay4HYI0 LUKONY.
Jlpyroii HeMaJIOBaXKHBII (HaKTOp,

YUTEHHBIII B Halllell cUCTeMe, —

TEXHUIECKU CIIOKHBIN U crieliMUIHbINA, HO I 00beKTOB Pocatroma
HeoOXOmMMBIf — 3TO 3a1mTa nHGopMaly. B Haiem ciydae nHgop-
Maly GUOMETPUYECKOIA, KOTOPasi JIOKAIM30BaHa OT CUCTEMBI TIEPCO-
HAJTbHBIX JJAHHBIX COTPYAHUKOB M XPaHUTCS OTIHEIbHO. bromeTpuye-
CKHE CKaHepbl MOTYT 00Pa30BbIBATH BbIIEICHHYIO CUCTEMY, U TaHHbBIC
aBTOMAaTUUYECKU CUHXPOHU3YIOTCSI BCEMU CKaHEepaMU, HO He BBIXOIST
3a e€ Tpenesbl. DTo Ja€T BO3MOXKHOCTh Pa3IeNTh OMOMETPUYECKHE
IaHHBbIE W MepCOHAIbHBIE, Takue Kak @V O, HoMep mpoItycka M Tak
nanee. IHBIMU cJIOBaMM, €CJIM 3JIOYMBIIUIEHHUK TOYYUT AOCTYT
K 0a3ze OMOMETpUYECKUX JaHHBIX, TO HE CMOXET UACHTU(DUIIMPOBATh
TO, KAKMM MIEPCOHATLHO JIIOISIM MPUHAIEKAT GOMETPUYECKHE Mapa-
METpBI, YTO, B CBOIO OYepe/Ib HE TIO3BOJIUT UMK MaHUITYJIMPOBATh, TAK
Kak He OyZIeT COBOKYITHOCTY MH(OpMaIH, JOCTATOYHOM JUIS JOCTYTIA.
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cTeMbl (pM3MYECKOl 3aIInTheL. B mepByio odepens
MOXHO OTMETHUTh HEMPOHHBIE CETH, KOTOpPBIC Ha-
XOJISIT OCHOBHOE IIPUMEHEHHE B 3aa4aX MHTEIJIICK-
TyaJIbHOTO TeJIEBUIEHUS M OMOMETPHHM, HO B LIEJIOM
WX TIPUMEHEHNE MOXET ObITh 3HAYMTEIBHO IINPE.
BaxHbpIM HampaBlIeHMEM WHTE/UIEKTYaIU3aliKi
SIBJISICTCST PA3BUTHE CUCTEM TIOIICPXKKY TIPUHSITHUS
PpeIIeHMiT Ha OCHOBE Pa3HOPOIHOM 1 C1ab0CBA3aH-
HOU Mexmy coboii nHgopmaru. Bropoe BaxkHoe
HarpapJieHle — KOMIUIEKCUPOBAHUE, IPU3BaHHOE
o0ecreunTh MoaydeHrue M o0paboTKy mHpOpMa-
LIMM C Pa3IMIHBIX pyOeXkel OXpaHbI, B TOM YHUCIie
B3aMMOJIEHICTBUE C CUCTEMaMU OXPaHbl OOBEKTOB
CO CTOPOHBI NPUJICTAIOIINX AKBAaTOPUI, C KOM-
MJIeKCaMU TEXHUUYECKUX CPEICTB OOHapyKeHMS
HU3KOJIETSIIMX Hal OObEKTOM JIETaTeJbHBIX arl-
MmaparoB, 00ECIeUNTh MHTETPALIIO U yIIpaBlicHUE
CMEXHBIMU CHCTEMaMU — TaKUMU, KaK CHCTEMBbI
MOHUTOPUHTA MHXEHEPHBIX CUCTEM 3aHMS, CHU-
CTeM TOXApPHOM CUTHAIU3alMU. ABTOMATH3ALIMS
HECKOJIbKMX TIOACHUCTEM OOeCIeurBaeT CUHEpre-
THYeckuii 3ddekT Wi Bceil cuctembl Gu3nde-
CKOI1 3a1UThl. B KOHEYHOM cuéTe crcTeMa 1oKHa
obecrieuyrBaTh TMOAICPXKKY TMPUHATUS pELIeHUI
B peaJlbHOM MaclITabe BpeMEHU Ha pPa3IUYHbBIX
HMepapXUUECKUX YPOBHSIX YIPABICHUS B CIOXHBIX
YCIOBUSIX AMHAMUUYECKU M3MEHSIIOLIEICS ormepa-
TUBHOW OOCTAaHOBKH, TEM CaMbIM MaKCHUMAaJIbHO
obJjieryast AEWCTBUSI CHJI pearupoBaHUs B PeXU-

Kakyto gonio Ha pbiHKe npegnpuatuii Pocatoma M€ Ype3BblYAHOW CUTYaLUH.
Bbl MOXeTe 3aHATb CO CBOMMM NpofyKTamu? Bos- BMOMETPMH — BeécbMa HEPCHEK' B 3t0i1 cBA3M KpaiiHe BaXHBIM
MOMHbI 711 X MOCTaBKM Ha 06beKThl 3a pybexom?  TUBHOE HanpaBHEHMe Hal.UM SBJIAETCA  Pa3BUTUE  CIIELU-

6 aJIM3UPOBAHHBIX TPEHAXEPOB,
" creuu(pUIecKuil, Mo3TOMy IPOrHO3UPO- pa-?’pa OTKN — 3aKOHY€EHHbIE IIPU3BaHHbIX OTPabOTaTh Ha-
BaTb He NpocTo. CyLIeCTBYIOT KOHKYPEHTBI )ICTpoﬁ(TBa , MOACNCTeMa, KOTO-  Bbiku JeiiCTBHIT B Clyyae BO3-

¥ pa3HbIe TUITEI OMOMETPUYECKIX YCT OI7[CTB, HUKHOBCHUS HO,I[OGHOFO oa
P P vew pan MOXET MHTErpupoBaThCA ’ P
CUTYaLIMi1 B YCJIOBUSIX, IPUOJIN-

PriHok Pocaroma JOBOJBHO — CJIOXHBIM

Y 3aKa34MKOB ecTh BbIOOp. Eciu Bc€ xe mo-

npoGosath 1ath npeanonoxutenshyio oueH-  MNPAKTUUECKU Kyd YrO4HO. JKEHHBIX K PEallbHbIM.
Ky, TO, AyMalo, HAIlIUMUA OUOMETPIYECKUMU
cucTeMaMu Mbl Obl MOTTH OXBaTUTh 20—30% TpeANpUSTHAIL OTPACTTH. «OnepoH» CerofHA B Ynce nnaepoBs no nofobHbIM pas-
buometpust — BecbMa mepcreKTUBHOE HampasieHue. Hamu paspa- paboTkam B Poccun?
0OTKM — 3aKOHYEHHBIE YCTPOICTBA, MOICHCTEMA, KOTOpask MOXKET KoHneuHo. «Bnepon» — KpyTHeiliee u crapeifiiee
WHTETPUPOBATHCS TIPAKTUYECKU Kylda YrogHO. MBI MOXeM IocTa- TIpEeANpUsITAE U eAMHCTBeHHOe B Poccuu, koTopoe
BUTh HAIIM YCTPOMCTBA MPaKTUYeCKU B JT00yI0 KoHeuHyto CKVY]I, MpeIaraeT MOJHbIA UMK, HAYMHAST OT KOHLIEM-
UCTIONIb3yeMYIO Ha 00beKTe. TeM He MeHee OCHOBHOE HallpaBJIeHMe TYaJIbHOTO MPOEKTUPOBAHUSI, pa3paboTKU, M3ro-
paboTHI MOETO TIOIPA3NENIEHUST — CO3aHVe CUCTEM YITPABJICHUS WH- TOBJICHUsI, OOCTY>KMBAaHMSI W 3aKaHYMBasi yTHIIU-
TETPUPOBAHHBIMU KOMIUTEKCAMU TEXHUYECKOW 3aIlNTHI, B TIEPBYIO 3anueil. Hare npenMyIecTBo B TOM, YTO MbI He
ouepeb MPOrPaMMHOTO OOecCIIeYeHUsI, KOTOpPOe YIIPaBISIET ITUMU TIPOCTO TpeyIaraeM aTyuku, OXpaHHbIE CUCTEMBI,
KOMITJIEKCaMH. IIUTIO3BI ¥ TIPOYYIO TIPOMIIBLHYIO TIPOLYKIIUIO, HO
U MMeeM COOCTBEHHYIO Hay4HYIO LIKOJy. DTO Io-
KakoB Baw nporHo3 Ha 6nwxaiwme 10 net? Kakue HanpasneHus 6yayT 3BOJISIET Pa3pabaThiBaTh KOHIENTYa bHbIE MTPOCK-
Hanbonee NepcrneKkTNBHbI A/1A Pa3BUTUA U BHEAPEHNUA? ThI, OOECIIEYMBAIOIINE ONTUMAbHBIC DEIICHUS,
Ceifuac MOXHO BBIIEINTH HECKOIBKO HampapieHuid. [lepBoe — nH- TEXHOJIOTMYECKHE, JIOTUCTUYECKUE U SKOHOMUYE-
TeJUeKTyanu3anus. B HacTosiiee Bpemst HabmomaeTcst 6ypHoe pas- ckue. Takoro B Poccuu ceroiHst He MOXeT clienathb

BUTUEC U BHEAPCHUE IJIEMEHTOB UCKYCCTBEHHOI'O MHTCJIJIEKTA B CHU- 0OJIbIIIE HUKTO. @
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[IPABY
1O/ HA

Bca »K13Hb 13obpeTatens
NOCBALLEHa MAeAM
yCOBEPLIEHCTBOBAHNA
M3roTOBNEHMA TBITOB

Bcakuil pas, Koraa repou Hatwein pyopukin «Cexkpetbl
BENNYNA» PACCKA3IBAIOT O CBOEM TPYAOBOM NYTH, O TOM,
KaKk OHIA 001MBaNUCh peLleHInit NOCTaBNeHHbIX 3ajay,
KaXeTcA, 0yATO OHW PacTBOPAIOTCA B CBOUX BOCMOMUHAHNAX,
3a0bIBaA 1 0 BpeMEHH, 1 0 popmaTe XypHana. AHaTonuiA
[0auH, BeTepaH Tpyna, BetepaH BHUWHM, BeTepaH atomHoli
MPOMbILLIEHHOCTY W SHEPTeTUKM, Z1axe Npuayman 3arofioBok
«[lymas 0 TB3Nax». IT0 JOMKHO ObINO NOAYEPKHYTH
npefaHHoCTb npodeccuin, kotopyio AHaTonui MBaHoBuy
XPAHWUT BCHO XM3Hb. Mbl Ha3BaHe HEMHOTO U3MEHUNN.
ABTOPbi: Cepreii Kommccapos, imuTpuii YepHos [lymaem, NpounTaB 31y UCTOPUI, Bbl NOKMETE MoYemy.




1951 roxy, nocJjie oKoHYA-

HUs1 MOCKOBCKOTO MEXaHH-

YeCKOro MHCTUTYTa (HbIHE

MU®WN) no cienmab-
HOCTH «ABTOMAaTHKa U TeJieMexa-
HUKa», 1 ObUI HaMpaBJieH Ha paboTy
B HU -9 CnenmanbHOTO MeTa-
nyprudeckoro ynpasienuss HKBJ CCCP (abiHe
AO «BHUHWHM>). [TaTunecsiTeie TOIbI TPOIILIOTO
BeKa 3allOMHUJIMCh MHE KaK BpeMsi 0€33aBETHOTO
Tpy/a ¥ TOCTOSTHHOTO CaMOOOpa30BaHUs, U3YUYEHUS
110601 nHdopmalu 06 aHaJTOTUYHBIX paboTax 3a
py0exoM, BpeMsi y4€Obl Ha OlIMOKAaX U pagoCTU OT
ycnexoB. KoHeuHo, clioXXHOCTel B paboTe ObLI10
MHOTO: BCerJa CXaTble CPOKH BBITIOJIHEHUSI TIOCTaB-
JIEHHBIX 327124, 00s13aTeTbHOe TPeOOBaHME BEICOKOTO
KadvecTBa JTI000# MOKYMEHTAIIUY 1 U3eNNii, He-
00XOIMMOCTbH IOBECTH TEOPETUIECKOE PEIIeHUEe BO-
poca 10 KOHKPETHOTO BHENPEHUS B IIPOM3BOICTBO
HOBOI METOIVKM, OPUTUHATTLHOM YCTAHOBKH WJIN
n300peTéHHOro npudopa. B Te roabl mpakTuyecku
Bce paboTasi, He CYUTASICh CO BpEMEHEM U
3MOPOBBEM, BCE OBUTH TIOJTHBI SHTY3Ma3Ma, CTpe-
MUIMCh MOBLICUTH ¢Boit KIT/I. D10, HECOMHEHHO,
IaBaJIO0 TPOMAIHBIE PE3YTbTATHI, B TIOJTHOM Mepe
OLIEHUTB KOTOPBIE MOXHO TOJIBKO ceifuac, 1o mpo-
LIECTBUU OoJiee YeM MOoTyBeKa.

%

B 1961 roxy s 06bu1 HA3HAYEH HAYAIBHUKOM TPYTIIBI

B JIA00PAaTOPHH ABTOMATH3AMHA TEXHOJIOTHIECKIX
npoueccos (JI-24) mon pykoBonctsom B. I'opckoro.
DTO MO3BOJIUIIO MHTEHCU(PULIUPOBATh HAYIHYIO,
MPOEKTHYIO U KOHCTPYKTOPCKYIO paboTy B 061aCTH
HepaspylIaloNIero KOHTPOJIsl, KOTOPBIM S 3aHUMAJICS].
Oco0eHHO aMsITeH MHE TOT TMEePUOI IIIeCTUAECS -
TBIX FOJIOB, KOT/Ia MEHSI TPUBJIEKITU K BBITIOJTHEHUIO
3akaza Ne 501, mosmyyeHHOTO B COOTBeTCTBUU ¢ Pac-
nopstkeHueM Coseta MuHnctpoB CCCP Dnekrpo-
CTaJIbCKMM MallIMHOCTPOUTEIBHBIM 3aBoioM (DM 3).
Torma Ha DM 3 ocBauBanach TEXHOJIOTUST U3TOTOB-

B Te roabl npakTuyecku
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JIeHUST BUOPOYTUTOTHEHHBIX MTapoTieperpeBaTeTbHBIX
TETUTOBBIIEISIIONINX 3JIEMEHTOB (TB3JIOB) AUCTIEPCH-
OHHOTO THTIa AUaMeTPOoM 20 MMJUTUMETPOB U JUTMHOM
6000 MusTMMeTpoB. OHU OBUTH CIIPOEKTUPOBAHBI BO
BHUWIMHM TB3J1bHO# TEXHOJOTUYECKON TPyMIIon

A. To3mHSIKOBOIT TIO PyKOBOJICTBOM HAaYaTbHU-

ka JI-18 A. CaMoiiioBa U IpeTHa3HAYATNCH TS
peaktopa AMBb BToporo 6;10ka benosipckoii aToMHO
aJIeKTpocTaHIMU B CBEPIUTOBCKOI 0OJIACTH.

K 1967 roay BbIsAICHWIIOCH, 9TO Pa3padOTAHHBI
paHee BHICOKOYACTOTHBII MPUOOP /IS OTIPEIEIICHIST
rpaHuI] pa3aesna cpel OessIerocs
MaTepuraia He BBIIaET UICKOMOTO

Bce p a60-|-a n |/|, He pe3yabrata. YToObl UCTIPaBUTH
CHTYaIINIO, PYKOBOICTBO OT/E-
CYNTAACb CO BPEMEHEM 5 1opyuuio Havansruky J1-24
n3 AOPOBbeM’ Bce 6b| JIN PaspaboTaThb albTePHATUBHBIH
npudop. 'opckuit mocTaBuI MHE
NOJNHbI 3HTy3 Wasma, 3as:[aqu:)B KpI;TqafIHlHe CpPOKH
(TPEMUNUCD NOBbICUTb npemnoxuts uneto u cxemy HOBOTO

ceout KMJ.

npubopa st OTpeieSIeHUsT TPAHULL

pasnena cpea. EcrectBeHHO, €
3a7a4eii CrpaBUIIMCh: MHO# ObLT pa3paboTaH U30-
TOITHBIN yKa3aTeb rpaHull pasaena cpen (YIPU-2), »
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fl pa3paboTan KOHCTPYKLMIO HOBOTO

YeTbIPEXCEKLUOHHOrO OyHKepa-
103aTopa, 06ecneunBaBLLero

HYXKHO€ pacnpepeneHue Kpynku

Bpems, oTBeiéHHOE Ha 0TPabOTKY
TEXHONOTUM, NOAXOAMUNO K KOHLY,

a B KaXK0ii Npo6HOI cepum nouTm
NonoBKUHa NpoAyKLuK 6pakoBanach
W nuwb 50% TB3N10B OLeHUBANUCH
KaK NpuroaHble and AanbHeiLero
NCNONb30BaHKA.

KOTOPBII BCKOpPE TIPOIIEN UCTIBITAHUS 1 BHENPEHUE
Ha OM3. 1 BOT MIMEHHO TOra, B XO/I¢ UCTILITAHUM
YI'PU-2, MHe ynanoch OCHOBaTeJbHO U3YUYUTh
TEXHOJIOTMIECKUIA TTPOLIECC U3TOTOBJICHUS TBIJIOB
Ha OM3. MeHs 6ecrnoKouIo HaTM4ue HEKOTOPhIX

HCI[Opa6OTOK B TCXHOJIOI'MU, YTO BbIpAa>KaJioChb B cbo-

SIX Ha 3Tare 3aChIIKY AMOKCHUIa ypaHa B 000JI0UKH,
TIPY TIPOTTUTKE TTIOPOIIIKA METHO-MarHUEeBBIM CTLIA-
BOM B IT€YM Pa30TpeBa U NP BRITPY3Ke COOPKU U3
mevyn pasorpeBa. Kak okazanoch, Kpyrka TUOKCHIA
ypaHa 3achlfajiach B 000JI04KU TBJIOB 6€3 KaKOou -
6O TIpeBAPUTETHHOI TTONTOTOBKY, HETTOCPE -
CTBEHHO M3 TPAHCTIOPTHOTO KOHTETHEPa, UMEBIIETO
HeUKCUPOBaHHOE pydHOoe yrpasieHue. [1pu Takoit
3aChITKE 110 BCeMY 00bEMY ceplieYHUKa 00pa30BbI-
BaJIMCh MEJTKOUCIIEPCHBIE TPOOKM, KOTOPhIE HE
TOJIBKO TIJIOXO TTPOTTUTHIBAIMCH METHO-MAarHUEBBIM
CIIAaBOM, HO ¥ MEMIAJI eMy PaBHOMEPHO pactpesie-
JISITBCS TIO CEPIACYHUKY.

YT00OBI 1OOUTHCS pABHOMEPHOU MPOMUTKHU Cep-
NEeYHNKA, TTPUXOIMIOCH CYIIIECTBEHHO TIeperpeBaTh
1 6a40K CO CIUIaBOM, U COOPKY TBIJIOB, a TAKXKe
YBETUIMBATH BPeMsl, OTBOIMMOE Ha MIPOTTUTKY
cepaevyHnKOoB. JUTMTEeTbHBIN TIeperpeB MPUBOIMIT

K CyIIIECTBEHHOMY YTOJIIIEHUIO dBTEKTH -
YECKOTO0 CJI0S Ha BHYTPEHHUX 000JI0UKaxX
TBOJIOB, a 3HAYUT, K HApAIIMBAHUIO Oapb-
epa, MPeTsITCTBOBABILIETO OTBOMAY TeTlia

OT cepAeYHUKa K TeruioHocuTeno. Hamo
OBLIO M30aBUTHCS OT STUX HETATUBHBIX
saeinenuit. Ho kax?

ceKuuAx, nonyyeHne Heobxoanmoro

(QpaKLMOHHOro coCTaBa U

HenpepbiBHOCTb UCTEYEHNA NOPOLLKaA.

S npeanoIoKII, 4TO B JAHHOM CJIy4ae MO-
IYT IIOMOYb MPHHYAUTEIbHOE pacnpeae/ieHne
JIHOKCHIA ypaHa o (hpaKnuOHHOMY COCTABY
1 obecrieueHre HEIPEPBIBHOCTU CTPYU IPU
3achINKe Mopoinka. Peanusys cBoro unero, s pas-
paboTa KOHCTPYKIIMIO HOBOTO YETHIPEXCEKIIMOH-
Horo OyHkepa-n03aTopa, 06ecreurBaBILIero Hy>KHOe
pacripenejieHre KpyIKu B CEKIIMSX, MTOJTyIeHUe He-
00Xx0AMMOro (GpakKLIMOHHOTO COCTaBa U HENPEPbIB-
HOCTb UCTEUEHUS Mopoilka. Moit 6yHKep-103aTop



TO3BOJISUT 3aMOJIHAThH KPYITHOU (hpakiueid mopoiika
U1 HUXKHIOIO YacThb, U NepuGepuIo, U BEpX CTEPK-
HEWM, YCTPaHSISI TIPU 3TOM CJIyYaiiHbIE CKOIUJIEHUS
MEJIKOAVCTIIEPCHOM KPYINKY Y 1aBast BO3MOXHOCTb
PaBHOMEDPHO MPOIUTHIBATH MEAHO-MarHUeBbIM
CIUIAaBOM CEPJICYHUKH IO BCEl UX JUIMHE. A pAaBHO-
MEpHOE pacIpeesieHre TOIUIMBA B CEPACYHUKE
TB3JIa UCKJTIOYAJIO BOSHUKHOBEHUE B HEM TeMIIe-
PaTypHBIX NIEPEIAIOB B MPOLIECCE IKCILTyaTalUU

U, COOTBETCTBEHHO, MPETSITCTBOBAJIO MOSIBIECHUIO
MEXaHUYECKUX HAIMPSKEHU I, TPUBOASIIIMX K 00pa-
30BaHUIO MMKPO- Y MAKPOTIOP, MEJIKUX OTBEPCTUI U
NIBIP, YPEBATHIX BBIXOAOM OCKOJIOYHBIX ITPOAYKTOB U3
TB3JIa B IEPBUYHBINA KOHTYP TEIIJIOHOCUTEIIS.

Padoras na ODM3 ¢ YT'PU-2, g o6paTus1 BHUIMAHUE

HA TO, YTO NPH BHITPY3Ke COOPKH U3 MEYH Pa3orpesa u
OITyCKaHUU €€ Ha MoJ BUOPOCTeHAa COOpKa THETCS.
ITpu u3rnde cOOPKM IBTEKTUYECKUIA CTI0I HEU30exK-
HO TIO[BEepraeTcsl He3aIUIaHMPOBAHHOMY BO3IEH -
CTBUIO M pa3pylIaeTcs CIyIaiiHbIM 00pa3oM, TaK Xe
CITy4aifHO U3MEHSISI YCIIOBUSI TETIOChEMA C cepled-
HUMKa TB3JIa B TEILUIOHOCUTENb. B peanbHbIX yCI0BUSIX
peakTopa 3TO MOXeT MPUBECTH K Katactpode. Yto

YU ofoOpeHuUe.

K 1967 roay BbiACHUNOCH,
yTo pa3paboTaHHbIi paHee
BbICOKOYACTOTHbI Npuébop
ANA onpeAeneHus rpaHuy,
paspena cpep Aenaeroca
matepuana He BblAaéT
NCKOMOTO0 pe3ynbraTa.
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K€ JIeNIaTh ¥ KaK MCTIPaBUTD 3Ty KpalfHe OMacHYIO CH-
tyaruio? Kak nmpenorspatuts nedopmarmio cOopkn
npu e€ nepeMelieHnn? MHOI ObLTO HAIEHO TaKOe
KOHCTPYKTMBHOE pellieHUe: OCHACTUTDh pEOpamMu
KECTKOCTH HecylIeit TpyObl COOPKH.

Co cBOMMM KOHCTPYKTOPCKMMU UESIMU U TIPEM-

| TOXKEHUSIMU 110 COBEPILIEHCTBOBAHUIO TEXHOJIOTUM
TIPOM3BOICTBA TBAJIOB IUCIIEPCUOHHOTO TUTIA ST
ozHakomun B. I'opckoro u A. [TozgHskoBy. 1 mony-

B ToMm ke 1967 romay cTalio SICHO, YTO IMPH OTPa-
00TKe TBAJIbHOI TexHOJ0THH DM 3 npakTudecku
TTOJTHOCTBIO U3PACX0I0BAI HOPMATUBHBIE 3aT1achl
NEJSIIIMXCS] 1 KOHCTPYKLIMOHHBIX MAaTEPUAIOB, HO
OOUJIICSI TIPU 3TOM HEYTEIUTENIbHBIX PE3YIbTAaTOB.
Bpems, oTBenéHHOE Ha OTPAOOTKY TEXHOJIOTUH,
MOJAXOIMJIO K KOHILY, a B K&XI0# MpoOHOI cepum
TOYTH TIOJIOBUHA MPOIYKIIMY OpaKoBaiach v JUIIb
50% TB37IOB OLIECHUBATKMCH KAK ITPUTOIHBIC ISt
nanbHeIIero uCnoiab30Banus. B ToT nepuon rnas-
HbeIM uHXeHepoMm DM3 ob11 K. Eropos. Buns, uto
cpok caauu 3akaza Ne501 HeyMouMo nMpuOIMKaeT-
Csl, OH PELIWI Y3aKOHUTD MSITUAECATUTIPOLIEHTHOE
OTOpaKOBbIBAaHME MPOU3BOIUMbBIX HA DM 3 TB3JIOB
NHUCIEPCUOHHOTO TUMa. YToOB! O(UIIMATBHO MPO-
BECTH TaKO€ pellleHue, HeOOXOIMMO ObLIO MOJyYUTh
coracue npeanpusiTus-pa3padboTynka, To ecTb
BHUUHM. UHCTUTYT DOJKEH ObUT COIJIACUTHLCS

Ha MATUAECITUIIPOLIEHTHBII
BBIXOJl TOTOBOM MPOAYKIIMU U
IaTh pa3pelleHre Ha INTaTHBIA
BBIITYCK €€ ¢ TAKMM IIPOLICH-
ToM Opaka. U Bot Torna Ero-
poB npuraacwui A. ITo3nHsiKo-
BY Ha 3aBOJ B DJIEKTPOCTAJIb.
3Has, 0 YEM TMOUIET peyb,
AnbbuHa BacuibeBHa npen-
BapUTEJIbHO BBISICHWIIA Y MEHS,
CKOJIbKO BpEMEHHU IOTPeOyeT-
s ISt TIepeBOia «B METaJLI»

HOBOTO YeThIPEXCEKLIMOHHOTO OYHKepa-103aropa u
IUTSI YCTPOMCTBA Ha 3aBOJIE€ CTEH/IA, MIO3BOJISTIOLIETO
3aChINarh MOPOLIOK IMOKCHIA YpaHa B 000JIOUKHI
TB3JIOB 10 YCOBEPIICHCTBOBAHHOM TeXHOJIOrUHM. SI
MPOCKJT Ha 3Ty pabOTy ABE HEICIIH.

=
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Ha DM3 cocTosics TsSKENbIii pa3roBop. AJTLOUHY
BacuibeBHY TTpakTUIeCcKy TPUHYXIATN 3aBU3K-
pOBaTh BHIMYCK TBJIOB B paMKax 3aka3a Ne501 ¢
MSITUIECSTUTIPOIIEHTHBIM 6pakoM. B cBoto ouepenp,
IMo3nHsKOBa MOMpPOCUIIa IEPEHECTH OKOHYATEIbHOE
pelIeHne BOIpoca Ha 1B HENIENIN € TEM, YTOOBI pea-
JIM30BATh MOU TIPEUTOKEHMS. 3a TIepUO. OTCPOUKHU
Ha 3aBojie ObUT COOpaH U YCTAHOBJIEH MOU YEThIPEX-
CEKIIMOHHBIN OYHKep-103aTop, CAeTaH HOBBIN CTEH]T
CHApSTKEHUS TBAJIOB M HAYAT BBIITYCK U3IETUH 110
YCOBEpIIIEHCTBOBAaHHOM TexHOooruu. CyTh HOB-
IIECTB COCTOSUIA B TOM, YTO B CEKITUSIX OYHKEpa-Io-
3aTopa OPMHUPOBAIICS TTOPOIIIOK C OTIPENeTEHHBIM
(G paKIIMOHHBIM COCTABOM, TIPOLIECC 3ATIOTHEHUSI
TIOPOIITKOM 000JI0YeK TBIJIOB CTAJl aBTOMATHUECKHM,
HeTIPEPBIBHBIM ¥ PABHOMEPHBIM. DTO MPEeNOTBpa-
1IAJIO TIOSTBJIEHUE TIOJIOCTEH U YCTPAHSIIO CKOTIICHUST
MEJTKOIUCIIEPCHBIX CIOEB Ha KOHIIAX CepAeYHMKa

M TIO BCEMY €T0 00bEMY. 3a CUET paBHOMEPHOTO
pacripenesieHUsI KpyTKY B TB3JIaX HOPMAaJTN30BaJICs
TPOIIeCC X 3ATUBKU METHO-MarHUEBbIM CIUIABOM.
Cokpamanmich EPUOJ U TEMIIEPATYPa 3aTUBKH.
DBTEKTUUYECKUI CIIOU Ha 000T0YKAX YMEHBIIIATICS C
80—85 MKM 10 2—5 MKM.

Pesynbratr BHEIPEHHBIX yCOBEPIIIEHCTBOBAHUI TIpe-
B3o1LEN Bee oxupanust: 97% u naxe 100% ronHoit
MPOAYKIINU. YIBTPa3BYKOBOI MPUOOP, UCTIOTH30-
BaBILIUILCS IJIST KOHTPOJIST KAYeCTBA TBIJIOB, MMOKA3bI-
BaJI CIUIOLIHBIE OeJbIe TIOJIOCHI C TIOTAJA0IIMMUCS
Koe-T/ie HeOONbIIMMU YEPHBIMY TIITHAMY BMECTO
TPEXHUX YEPHBIX MOJIOC C PEAKUMU OETBIMU TISITHA-
M. 51 OBLI pam ¥ TOPI TEM, YTO MOI BKJIaz B 0011Iee
IEJI0 TIO3BOJIWII CYIIIECTBEHHO MOBLICUTH BBIXOJ
paboTOCTIOCOOHBIX PHEPTeTUIECKUX TBIJIOB.

Pe3ynbTaT BHEpEHHbIX
yCOBEpLUEHCTBOBAHUI
NpeB30LUEN BCe OXKUAAHUA:
97% n paxe 100% roaHoi

npoayKumu.

| ObL1 yBesmden o 23 mummerpoB. Ha DM 3 no-

CTYITWJI TIPaBUTEILCTBEHHBIN 3aKa3 Ne502, mpemyc-
MAaTpUBABIINI OCBOCHWE TEXHOJOTMH MIPOU3BOICTBA
OOHOBJIEHHBIX TETUIOBBIACISIONINX JIEMEHTOB.
[Ipenmosnaras, 4To BCce TPYAHOCTH C OCBOCHUEM TTPO-
M3BOJICTBA TBJIOB YK€ 103311, pyKOBOJACTBO DM 3
0TKAa3aJI0Ch OT HAYYHOTO PYKOBOACTBA CO CTOPOHBI
BHHMUMHM. JIBa roga paOOTHUKU DJIEKTPOCTATb-
CKOT0 3aB0j/Ia KOPPEKTUPOBAIY TOKYMEHTALIUIO U
0TpabaThIBaJIM TEXHOJIOTUIO U3TOTOBJIEHUS YBE-
JIMYEHHBIX B AMaMeTpe TBAJI0B. OMHAKO pe3yabTaT
BHOBb OKazaJics IMJIa4YeBHBIM: TTOJIOBUHA OpaKOBaH-
Hoii mponykumu. Hano ckazatb, 4TO B TOT MEpUOI

51 paboTaJl COBEPIIEHHO T10 IPYroit TeMaThKe 1
oka3zajics B 50-M Kopnyce DM 3, peliiast CTOSIBIIYIO
rnepeno MHO# 3agauyy. M BOT omHaX bl Cay4aifHO
nonai B 39-i1 11eX, rae Haxoawiach 3HaKOMasi MHe
ycTaHOBKa. Mor /I sl He TIPOMTH MO BCEei TEXHOJIO-
TMYECKOM LIETOYKe U3roTOBIEeHUs TB3J10B? KoHeu-
Ho, HeT. M BOT Torna Mo€ BHUMaHUe MPUBJIEKIU
MHOTOUYMCIIEHHbIE HapyILIeHUsT NUCXOAHON TEXHOJI0-
TUU, KOTOpbIE TOIycKaau pabOTHMKHU 3aBoja. [1pen-
cTaBbTe cebe, BCero Takux HapyleHU 1 HacuuTan
OoJiee nBaguaT!

O0aymas yBunenHoe Ha DM3, s cocTaBil AOKIATHYIO
3anucKy Ha ums npocgeccopa Annpes Camoiisiopa.
Kctartu, B ckopoM BpeMeHU U TUYHO U3JIOXKWUI €€
cyTb AHapelo I'puropbeBudy.

Mowu ocHOBHBIE NTPEIOKEHUS
KaK KOHCTPYKTOpa 1 U300peTa-
TeJISI COCTOSUIU B CJIEMYIOIIEM.
Ha OyHkep-no03aTop cieayer
YCTAaHOBUTb MOM yX€ OIpo-
OoBaHHbII pubop YI'PU,
obecrneurBaloIil KOHTPOJIb
BBICOTHI CTOJI0A 3aCBIITAEMOTO
nopouika. g ycrpaHeHus
MEJTKOIUCIIEPCHBIX TTPOOOK, TTOSIBIISIIONINXCS B
BepXHEl YaCTH 3aChIIIaeMOTo MOPOIIKa, B IOH-

HOW YacTu GyHKepa-103aTopa, Ha ero BHyTpeHHe
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Moé yuactue B pabote
INeKTPOCTaNnbCkoro
MaLUNHOCTPOUTENBHOTO

3aB0/ja N0 NPON3BOACTBY
SHepreTuyeckux TB3N0B 6bino
0TMEYEHO 0BOJIbHO He06bIUHO.

CTEHKE, HEOOXOMMO BCTPOUTD IOTIOTHUTETbHbIE
«KapMaHbl», BMeniatoiue 1o 0,5 kuiorpamMmma
JNIMOKCUJA ypaHa, KOTOpblE aBTOMAaTUYECKU OyIyT
3aMOJIHATHCS KPYMHO(MPaKIIMOHHON KPYIKOIA.
BbixonHble OTBEPCTUS U3 ITUX «KAPMAHOB» OYyIyT
OTKPbIBAThCS TOJIBKO TOTAA, KOTIA U3 OCHOBHBIX
ceKInii OyHKepa-o3aTopa BBICHITIIETCS BCSI KPYTIKa.
Kpowme Toro, mist pa3rpy3Ku TSITH KJaraHa, Tiepe-
KPBIBAIOIIETO IOHHOE OTBEPCTHE, CIIEIYET BBECTH B
KOHCTPYKITUIO OYHKepa-103aTopa dKpaH TITU B BUIE
TpYOKU, pacrofiaramlieics mno Bceil JUiMnHe 3Toi
TSATH, YTO TIO3BOJIUT KJIAMAHY, IEPEKPHIBAIOIIEMY OT-
BepcTHe, CBOOOIHO IMepeMeIaThCs M HaIEKHO TTepe-|
KpPBIBaTh BEIXOAHOE OTBepcTre. [1pu 3TOM KpoMKy
KJIaltaHa HeoOXOMMMO CIeJIaTh OCTPO, YTOOBI TTPU
BUOpAINY OH He TIPUOTKPHIBAT IOHHOE OTBEPCTHE,
KOTOpOE OBIIO TIOCBSIIIIEHO pe3yabTaTaM OCBOe-

Hus TB3bHOU TexHonornu. Or BHUMHM Ha 310
COBeIlIaHKe OBLUTH TIPUTJIALIEHBI COTPYTHUKHY JI-18
B. Kocromapos u I1. Mopo30oB, a Tak:ke HadaJIbHUK
aroii 1aboparopun A. CamoiiioB. AHapeit ['puro-
PbEBUY TIPEUIOXKIIT 1 MHE TIO€XaTh B DJIeKTPOCTATTb.
W BOT cuamM MBI Ha 3TOM COBEIIAHUN, MHOTHE MOU
KOJUIETH BBICTYTIAJH, Y 3BYYAIH IaKe KaK1e-TO JTUC-
Kyccuu. Torma st Toxe B35 CJI0BO.

[MompocTy ToBOpS, 5T M3IOXKUI COAEPKAaHUE CBOEI 0O-
kianHou 3amucku. Y ato moxeiictBoBaiio. [1o utoram
COBeLaHUsI ObLIO PEIIEHO HEMEUIEHHO MPUCTYITUTD
K YCTPaHEHUIO BBISIBJIEHHBIX HEIOCTATKOB, B3SIB 32
OCHOBY 3aMEYaHUSI U TIPEJIOXKEHUS, U3TIOKEHHBIE
MHOI0. 32 KOPOTKUH TIEpHOM BCE KOHCTPYKTUBHBIE
HEIOPabOTKU Y OTKJIOHEHHUSI OT TEXHOJIOTUH U3T0-
TOBJIEHUSI TBAJIOB, pekoMeHnoBaHHOoi BHUMHM,
ObLTM ycTpaHEeHBI. B pe3ynbraTe BHIXOM KaueCTBEH-
HbIx TBas10B noctur 100%. U co cnenyroiero rona Ha
BTOpOi1 610K Benosipckoit ADC cranu cepuitHO 1o-
CTaBJISIThCSI TETIOBBIIEIISIIOLINE IEMEHTHI, IPOU3Be-
JIE€HHBIe Ha DM 3. OHu paboTaiu npekpacHo. BruioThb
JI0 CHSITUSI PEaKTopa € 9KCIUTyaTalluy He ObL1O HU
OJTHOTO CJTy4asl BbIXO/Ia 3TUX TBAJIOB U3 CTPOSI.

[paKTyeckmn BCo CBOIO XU3Hb
KOHCTpYKTOpa 1 n3obpertatens

A NPOXUN, HEN3MEHHO CepyA
npasuny: «<He Bcerpa roBopu,
YTO 3HaeLlb, HO BCEr/a 3Hail, UTo

FOBOPULLb.

3Haere, MOE yyacTue B padoTe DJIeKTPOCTAILCKOTO
MAaLIMHOCTPOMTEILHOTO 3aB0/A 1O MPOM3BOJACTBY
JHepreTHYECKUX TBIJIOB ObLIO OTMEYEHO 10BOJIHHO
HeoOBbIMHO. MHe BHIAIN YIOCTOBEPEHME UCITOIKOMA
MOCKOBCKOTO TOPCOBETA NEMYTATOB TPYISIITUXCS O
6ecCcpOYHOM IMPENOCTaBIeHUH MHE, U300peTaTeio,
pa6otarouiemy Bo BHUMHM, npaga nonb3zoBaHus
JOTIOJTHUTETbHOM XWJIOH TIJIONIAIBIO B pa3Mepe

20 M2, TS CITYXKeOHBIX 3aHSATUI Ha TOMY.

Bcero Bo BHUMHM mue noBeoch padorath 45 Jier.
3a 9T! TOIBI MHOU U TIPY MOEM HETIOCPEICTBEHHOM
DPYKOBOJICTBE OBIJIO pa3paboTaHO U BHEAPEHO B TIPO-
W3BOJICTBO Ha 3aBomax B Mockse, Yengouncke-40,
OnekTpoctaniu U Ycrb- KameHoropeke 45 yCTaHOBOK
¥ TIpUOOPOB TSI Hepa3pyIIAOIIUX UCTTBITAHUIA 1
Hepa3pyIIaoIero KOHTPOJIS CIIeU3IeINA, TIpeTHa -
3HAYEHHBIX U] DHEPreTUYECKUX, TPAHCIIOPTHBIX 1
JIPYTUX TUITOB peakTopoB. IIpaKTUYECKH BCIO CBOIO
KXU3Hb KOHCTPYKTOPA ¥ M300PETATENIS ST TIPOXKIAIL,
JyMasi O TB3JIaX, TPYISCh B MHTEPECaX 00OPOHHO-
IPOMBILIUIEHHOTO KOMITJIEKCA CTPAHbI 1 HEM3MEHHO
caenys npasuiy: «He Bcerma roBopu, 4To 3Haelllb,
HO BCer/a 3Haii, 4YTO TOBOPHUIIL». @
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HATAINA OENbAMAH

MKEHILUHA,
PA3ObPAHHAA
HA ATOMDI

Y cetin IHOOPMALIMOHHbIX LIEHTPOB N0 aTOMHOIA 3HEPrUn
(MLAD) ecTb pupmeHHoe Tok-oy — «Pazbepém Ha aToMbl».
Tpoe yUBHbIX BbICTYNAKT C MUHU-NIEKLIMAMM Ha OZHY Temy,
PACKPbIBaA €& C TOUKIA 3pEHNA CBOMX HAYUHbBIX MHTEPECOB.
Mbl pewnnn Caenarb XypHanbHbI aHanor ToK-Loy.

A 0 UEM Xe roBOPUTb C NPUXOAOM BECHI, Kak He

0 KeHuuHe?!! CnoBo buonory, ypbaHucty 1 Gunocooy.
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KeHwunHa B npupoge, nnn Cepoln KapanuHanNn 3BonoLNN

Paccka3biBaeT Enena CypapukoBa, CTaplwuii Ha-
YUHbIV COTPYAHUK HAaYYHO-MCCNefoBaTENbCKOrO
otaena focygapcteeHHoro lapsrMHOBCKOro mysesn

OYelb peaTbHOM 2BOJIOIIMOHHON BIIACTH,

BO3bMM Ha ce0sT 32a00Ty O IIOTOMCTBE —

TaKOIi BEIBOI MOXHO CIIeJIaTh, €CJIA TTPO-

HaJIM3UPOBATh TEOPUIO POAUTETHCKOTO

Bkiiana Tpusepca v mpuHIMN beiitmMaHa. 3ByJuT He
OYEHb MOHSITHO WX, HA000pOT, baHaIbHO. [To-
3TOMY OOBSICHSIEM, KaK XeHIIMHA (caMKa) 3a1aéT
BEKTOP 3BOJIOIN.
DBOJTIOMS OCHOBBIBAETCSI HA €CTECTBEHHOM OTOODE:
TeHeTUYEeCKU 3aKPETISTIOTCS Te IPU3HAKY, KOTOPhIe
TIOMOTAIOT Al TUPOBAThLCS U BBIXKMBaTh. Ho ecTh
enI€ 1 TI0JIOBOI OTOOP — 3TO TeHETUYECKOe 3aKpe-
IJIEHUE TeX MPU3HAKOB, KOTOPBIe TOMOTAIOT IIOHPA-
BUTHCS TIPOTUBOTIONIOKHOMY TI0NTy. JlaBaiiTe BcrioM-
HUM TIaBJIMHA WIX TIETyXa, 6JIarOpOIHOTO OJIEHST WU

JIbBa — BCE OHU BHEIITHE MHTepecHee caMoK. Tak yxx
TIOJTyYUIIOCH, YTO B TUKOU TIPUPOJIE UMEHHO CaMITbI
6opioTcs 3a BHMMaHue caMoK. [Touemy?
AmepukaHckuit ouosor Pobept Tpusepc yTBepxaa-
€T, YTO BCE [IeJI0 B POAUTETHCKOM BKIIaJle: BEIOUpaeT
MapTHEPA TOT TOJI, KOTOPBII TPATUT OOJIBIIIE PECYP-
COB Ha ITOTOMCTBO. Yartie Bcero ato camku. ['eHe-
TUK AHTyC BeliTMaH mucai o «CTOMMOCTH» BKJIaga
CaMIIOB ¥ CAaMOK B Pa3MHOXEHUE U YKa3bIBaJl, YTO
caMKa 3a BCIO KM3Hb PON3BOIUT B MUJUTMOHEI pa3
MEHbIIIE STUIEKIETOK, YeM CaMIIbl — CIIEPMATO30M -
JIOB, TIOOTOMY CaMKe M PelllaTh, Ha KOTO «IIOTPATUTh»
cBoto ramety. MTak, B IMKOI1 TpUpoe sipKast BHEII-
HOCTb — 3TO CITOCO0 00paTUTh Ha cebs BHUMaHUE
MPOTUBOIIOJIOXHOTO TT0JIa (Jallle BCEro CaMoK). d
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KeHwmnHa
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Ho 49T0 3TO MBI BCE TIPO TUKYIO IIPUPOY, a KaK XKe
monu?! C monbMu Beé€ citoxHee. [1e1o B ToM, 4TO
MBI COITMAJIBHBIE CYIIIECTBA, TTOTOMY POJIb YUCTO
OMOJIOTUIECKUX MEXaHN3MOB CHIDXKEHA (BO MHOTOM
Hallle TIOBe/IeHNe OTIpeieNisieTcsl KynbTypoit). M Mo-
KT TT0KAa3aThCs, YTO MBI HabJII0JaeM HapyIIeHUS
Teopun TpuBepca: Bpoje 66 pOMUTENLCKUI BKIIAL
KEHITUH HAMHOTO BBIIIIe MYXCKOTO, HO B YCIIOBUSIX
narpuapxara napTHEPII BBIOUPATU BCE K& MYXUK-
HBI, XOTSI B HEKOTOPBIX CITyYastX XKEeHIIUHBI peraay
caMu, KOTJia, OT KOTO M CKOJIbKO POXaTh, HEB3Upast
Ha KyJbTYPHBIE U PETUTUO3HbBIE YCTAHOBKH.

Ecnu He opueHTHpOBaThCsI Ha Tiepeiady TeHOB,
CTOJTb BaXKHYIO JUISI BCETO OUOJIOTUIECKOTO MUPa, TO
Ha KyJbTYPHOM YPOBHE MOXHO OTCJIEINTh, KaK B CO-
BPEMEHHOM MUPE KEHIIMHBI TPATSIT MHOTO BpEMEHU
U YCWINIA, YTOOBI TOHPABUTKCS TIPOTUBOTIOTIOKHOMY

TOJIy, YTO OOJIbIIIE TTOXOXE Ha MOBENEHUE CaMIIOB

B nuKoi nmpupoae. Ho Benb 1 My>KUMHBI CTPEMSITCS
HaKOITUTh CaMble BITeUaT/IsIIOIIMe MPU3HAKY TSI
MPOTUBOIIOJIOXHOTO M0JIa — HAIIPUMED, COLIUATb-
HBII cTaTyCc, MaTepUaibHbIe 0Jiara 1 4yBCTBO IOMOpa.
U sta B3aumHas pabota — CBOMCTBO, KOTOPOE Xa-
paxKTepHO ISl BUIOB, CKIIOHHBIX XOTSI OBbI K cEpralib-
HOW MOHOTaMUMU.

B ropoge, unnm HeBepoATHbIN KBECT

PacckasbiBaeT KaHAMAaT GUIONOrMUYeCKmUX HayK, pykoBoauTens LleHTpa
ropoackon aHtpononornm Kb «Crpenka» Muxann AnekceeBckni

Biustior nm skeHCKYe TOTPeOHOCTH U TTPUBBIYKY
Ha (hopMUpOBaHKe TOPOICKOIT cpemsl? XOpoIo
JIV XKUBETCS XKEHIMHE B Merarovce? DTo TBO-
cTBeHHas uctopusi. C oqHO CTOPOHBI, JKEHIIIUHBI
0oJ1ee BOCTIpUUMYUBEI, YeM MykunHbl. OHU OoJiee
BHUMATEbHBI: CMOTPSIT Ha BUTPUHBI, Ha (hacasl,
0oJbIIIe 0OpAIIAlOT BHUMAHUE Ha TO, YTO TIPOUCXO-
QAT BOKPYT HUX. Ml B 9TOM IJ1aHe mmpokue OyibBa-
pHI, Kade ¢ TaHOPaMHBIMU OKHAMU, Mara3mHHbIE
BUTPUHBI — CKOpee, IS XKEHIIUH, YeM JIJIST MY>KIVH.
Ho, c npyroii cTopoHBbI, €cTh ¥ TPOTUBOTIOIOXKHAS
TEHAEHIIS: B LIEJIOM TOPONCKAsl cpeia IPOeKTUPY-
eTcst 6e3 yuéta moTpeOHOCTeH KeHIUH. Peub UaET o
OBITOBOM KOMGoOpTE.
MarepuHCTBO B rOpofie — 3TO HeTpocTas 3afava:
€CJIV BBIUTU MOTYJIATD C KOJISICKOM, TO MPEONOJICHUE
0OpPIIOPOB, Y3KME TPOTYaphbl, aBTOOYChI, B KOTO-
pbie TPYIHO WA HEBO3MOXHO BOUTH C KOJISICKOW,
TPEBPAIAIOT OOBIYHYIO MTPOTYIIKY B CYPOBOE
ucneiTaHue. Jla v meperneaeHaTh peo&HKa
BO BpeMsI ITPOTYJIKN — 3TO HEBEPOSIT-
HbI KBecT. HapekaHus BbI3bIBAIOT U
HEKOTOpbIE BUIbI TUIUTKU: KEHCKUE
KaOJIyKu B HUX 3aCTPEBAIOT, U 3TO MO-
| KeT co31aBaTh CEPbE3HBIE TPYTHOCTH.
ITpoGaema ¢ TOKPBITHEM TOPOKEK
BCTpEYaeTCsl U B MAPKOBBIX 30HAX.
JleTckue TUIOIIaAKY CTPOSITCS Ooiee

aKTUBHO, YEM HECKOJIBKO JIET Ha3a/l, ¥ 3TO XOPOILLO, HO
K HUM TOXe€ €CTh Macca BOMpocoB. Takoe oliyIlieHue,
YTO UX CTPOWJIU [UIs1 aOCTPAKTHBIX IETEil B BAKyyMe.
Tam HeT MecTa, rae MaMbl MOIJIU ObI CECTh U ITO00-
LIATBCS APYT C IPYTOM, peaibHble MOTPEOHOCTU He
YUYUTBIBAIOTCS.

BaxHas Tema, Ha KoTopyto B Poccuu Tobko Hauaiu
obpaillaTb BHUMaHUE, — 3TO 0€30MaCHOCTb TOPOICKOM
cpenbl. B MockBe €H 1 nouepeii MHOTIa MPUXOIST
BCTPEYaTh Y METPO, YTOOBI IIPOBOANTH JIO IOMa. DTO
3HAYWT, YTO CPe/ia BOCITPUHUMAETCS KaK OTtacHasl.
Penenit moBbITIIeHMST 6€30MTACHOCTH TIPOCT: HY>KHO,
YTOOBI Ha YJIM1Ie ObUIM JIFOIU, HO YTOOBI OHU TaM
TIOSIBUITUCH, HE0OXOIMO (hOPMHUPOBATH TOPOICKYIO
Cpemy TaK, YTOObI JIIOISIM XOTeJIOCh TYJISITh T10 YITUIIE,
YTOOBI M TaM ObLIO UHTEPEeCHO 1 KoMbopTHO. OUueHb
300POBO, YTO O KOM(DOPTE TOPOICKOI CPeIbl HauaIn
ITyMaTh ¥ TOBOPUTb, U KEHIIWHBI, HECOMHEHHO, 3TO

OLICHAT, ITOTOMY YTO OHU Oosiee BOCHpI/II/IM‘{I/IBLI!




’KeHWmrHa rnasamum MbicnuTenemn, nnu
CKkauok 13 ¢punocodpumn B peanbHbIi MUP

Paccka3blBaeT KaHAMAAT GUNOCODCKUX HayK, A0-
ueHT BOY mnm. V. KanTa Omutpuin MonaHckmii

Ho XIX Beka ¢punocodoB (a 370 ObLIY 32 peaIKUM
HUCKJIIOYEHUEM MY>XYMHbBI) B OCHOBHOM UHTEpPE-
COBaJIo, B YEM COCTOUT CUJIa TIPUBJIEKATEIbHOCTH
JKeHILIWH, B YE€M TaliHa XXEHCKOW BJIACTU HaJl yMOM
U cepaleM MyXXYMHbBI U KAKOBO €€ 0co0o0e, OTJINY-
HOE OT MYKCKOTO, MECTO U MpeaHa3HAYCHUE B 3TOM
mupe. B XIX—XX Bekax B pe3yabTaTe MacIITaOHbIX
COLMATBHO-3KOHOMUYECKUX Y TIOJTUTUYECKUX
TpaHchOpMalINii COLMATBHOE TTOJIOKEHNE KeHITTH
CTaji0 OBICTPO MEHSTHLCS. DTOT Mpolece OBLT CO
BpEeMEHEM apTUKYJIMPOBAH B MOJUTHISCKUX TEPMHU-
Hax — Kak npobJieMa 1 3aa4a OCBOOOXKICHUS XKEeH-
muH. 2KeHITMHBI HaYaJIM IPeTeHA0BaTh Ha BBIXOI 13
cepbl YaCTHOTO B 00J1aCTh IMyOJIMYHOTO, HA HOBbIE
COLIMAJTBHBIC POJIV M CTATYCHl — B CEMbe, 00pa3oBa-
HUU, Ipodeccuu, MOJTUTUIECKOI XXNU3HU O0IIeCTBA.
dutocodsl — Teeph yKe He TOJbKO MY>KUNHEL,

HO Y XKEHIIIMHBI — BKJIIOUMJIACH B TUCKYCCHIO O
JKEHCKOM BOITPOCE: O CYTH, MpeaesiaxX, TPYTHOCTSIX

M TIPOTUBOPEUHUSIX )KEHCKOI sMaHcumanuu. Cerom-
HS GMI0CcO(DOB TpeXIe BCETO MHTEPECYET BOIIPOC,
KaK SMaHCHUIIALIMS MEHSIET XXeHITMHY U KaK CaMH
JKeHIIMHBI U300peTaloT HOBbIE TPUEMBI U CLIOCOObBI
COOCTBEHHOTO OCBOOOXIEHUS.

I'maBHOE OTIIMYME COBpEMEHHOM XXEHIIIMHBI — 3TO
xopolee odpa3zoBaHue (Hapumep, cerons 60%
Cpeny BBIITYCKHUKOB POCCUMCKOM CHCTEMBI BBICIIIE-
ro 00pa3oBaHUsI — 3TO XEHIIMHBI). Y COBPEMEHHOI
00pa30BaHHOM KECHIIUHBI COBEPIIICHHO ApyTast
MOTHBAIIMsI — OHa OPMEHTUPOBaHA Ha Kapbepy U
JIMYHOCTHOE CaMOPa3BUTHE, Ha BHICOKOE KaueCTBO
ku3HU. OHa MO-TIpeXHEMY, KOHEYHO, JKeJlaeT UMETh
CEeMbIO U IeTeii, HO CTapaeTcsl BKIIOYUTh CEMbIO B
CBOI{ KM3HEHHBI IJIAaH Ha TAKUX YCJIIOBUSIX, YTOOBI
COXPaHUTb JIMYHYIO CBOOOIY, BO3MOXHOCTH IS ca-
MOpeaJM3ali 1 9KOHOMUYECKYI0 HE3aBUCUMOCTb.
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[TonyyaeTca, 1 B NpUpoLe, 1

B ropofe, 1 B M1pPe MbICIeN

Y KEHLLMHbI BECbMa HEOHO-
3HaYyHOe nonoxeHwe. C ogHON
CTOPOHbI, OHA Kak Cepbli Kap-
AVIHan, a C Apyrown — noCcToOAHHO
NPVXOAMTCA AOKA3bIBATD, UTO
OHa ToXe uyenoek. MIHpopma-
LIMOHHbIE LIEHTPbI MO aTOMHOWM
SHEPrun Ha /5% — 3TO XeHLn-
Hbl. [1T03TOMY, MUSTbIE [aMbl, a-
BalTe He byaem HMKOMY HUYEero
NOKa3blBaTb, a byaem NpocTo
PaCLIENNATb U BNaCTBOBATD.

C 8 Mapra Hac! e
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bakTepuumaHble
CBOWCTBA UO-

HU3MPYIOLLEro
n3y4yeHua obinm
OTKPbITbI eLé

B 1904 rogy.
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Mectuumabl. KTo He CAbiLLan 37010 C0Ba, MYratoLLero yxe
CamiM CBOUM 3ByuaHuem? Ho He Tak Aanék aeHb, Koraa 00
3TOM Tpynne XMMUKATOB, NPeHa3HaueHHbIX AnA 60pbObl ¢
OonesHAMY 1 BpeauTensmin PaCTeHHiA, MOXHO 0yaeT 3a0biTb.
Bo BCEM MUpe Cnonb30BaHIAe NOA00HbIX BELIECTB HEYKITOHHO
COKpALLAeTCA Onaroaapa TeXHONOrMAM Ha 0CHOBE NOCTOAHHOTO
/I TeHepUPYeMOro MOHW3MPYIOLLIEro U3nyyeHus, KoTopble

y>Ke NONYYINH LIMPOKOe PacnpocTpaHeHite B O0bLUIKHCTBe
BeZIyLLIX CTPaH. VX npumepy rotoBITCA NOCe0BaTh U
Poccus. AO «Pycatom Xanckea» (AQ «PXK») pa3pabatbiBaet
NPOEKTbl CO3/1aHINA MHOTOLeNeBbIX LEHTPOB 00paboTKy
VOHM3NPYIOLLIMM U3NTyYeHIeM KaK U3Aeniii MeauLHCKOro
Ha3HAYeHWA C LieNbi0 CTePUAN3aLIUN, TaK U NPOZYKTOB NUTaHNA
U CEIbCKOX03ANCTBEHHOI NPOAYKLMY C LENbIO Ie3UHCEKLMI,
(GuToCaHuTapHOI 00pabOTKM, NPOANEHNA CPOKOB TOZHOCTY U
COXpaHeHuA kauecTBa npodykToB. 00 3Toil paboTe, a Takxe 0
BO3MOXHOCTAX U NPenMyLLeCTBax TeXHONOrMit 06paboTKm Ha
0CHOBE OHU3MPYIOLLET0 13nyueHus «BecTHinky Atomnpoma»
Paccka3ana rMaBHblii TeXHONOT HanpaBneHusA «PagnalnoHHble
TexHonornu» HatanoA BuliHesa.

HATAJTbA BUWIHEBA

[NaBainTe HauHéM c ncTtopun. Korga BriepBble GbinM OTKPbITbl GakTepw-
UnaHble CBONCTBA MOHM3UPYIOLLErO N3NTYYEHMA N KakK JaBHO TEXHONOMN
Ha ero OCHOBE MCNOJIb3YIOTCA Kak MeToAbl CTEPUAN3aLNK, Ae3NHCEKLNN
1 pUTOCaHNTapHON 06PabOTKN?
bakTepuiiuaHbie CBOICTBA NOHU3UPYIOIIETO U3IYyYeHUs ObUIU OT-
kpoIThl eli€ B 1904 rony. HaunHas ¢ cepennnbl XX Beka B CLLA,
Bemiko6purtanun, ®@panuuu, Hunepnannax, [Momeine, [epmanun,
CCCP wu gpyrux ctpaHaxX TPOBOMSITCS OTHENTbHBIE MCCIIEIOBAHMS
T10 OTIEHKE BJIVSTHUS Pa3TUIHBIX BUIOB MOHU3VPYIOIIETO U3TyIeHUST
Ha MPOIYKTHI TUTaHWUS,, CETbCKOXO3IMCTBEHHYIO TIPOAYKIIAIO U TIPO-
Yye OpraHnYecKre MaTepuatbl, a TAKKe 3aIylIeHbl HAIIMOHATIbHBIE
TPOTPaMMBI UCCIIENOBAaHUI B NaHHOU obnactu. B aToT Xe mepuon
ObUTM c(pOopMUpPOBAHBI HAay4YHO-TIpaBOBble OO0benuHeHus. [losiBu-
nmack Kommccusa mo atomuoit sHeprun CIIA (1950—1970), koop-
OUHUPYIONIAasi HAIMOHATBHYIO WCCIeNOBATEIbCKYIO IPOTPAMMY
110 COXPaHEHUIO TIPOAYKTOB MMUTAHUSI C TTOMOIIBI0 NOHU3UPYIOIIETO
n3nydenust, a Takxke Komuccust Koneke AmumenTapuyc (1963), yu- 1=
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Mbl He TOIbKO BlajieeM TOHKOCTAMU
3TOW TEXHONOTUKN, HO U 3HAeM, KaK eé

pexnéanasg OOH u BO3 mis pa3paGoTKu eAMHBIX MEXKIYHAPOIHBIX
CTaHIAPTOB, PYKOBOJCTB, HOPM U TIPaBWJI, TIPU3BAHHBIX 3aIUTUThH
3M0POBbE MOTPEOUTENSI U OOECTIEYUTD COOTIONEHNE TIPABUIT TOPTOBIIN
B MPOIOBOJLCTBeHHOM cepe. B 1970 romy ObuT co3man MexmyHa-
POIHBII TPOEKT IO OOJIYYEHUIO TTUTIEBBIX TIPOMYKTOB, B paMKax KO-
TOPOTO MPOBEACHBI MacIITaGHbIE UCCIIeIOBaHNS TI0 OlleHKe Ge30mac-
HOCTU TIPOAYKIIWU, O00pabGOTaHHON WOHU3WPYIOIIUM HU3TyYeHUEM.
A B 1978 romy MATATD BBICTYIIIIIO ¢ TOKJIAIOM O TTOJTHOTIEHHOCTH
00pabOTaHHBIX MOHUBUPYIOIIUM U3TydeHUEM TPOAYKTOB TTUTAHUS
U CEJIbCKOXO3MCTBEHHON MPOAYKLMH.

caenatb 6e30nacHo, SKONOrNYHOIA
1 SKOHOMUYECKN BbIFOJHOM ANA no-
TeHLMANbHbIX KNUEHTOB.

Ecnu roBopuTh 0 penmyIiecTBax Takoi TeXHO-
JIOTUU TIO CPABHEHUIO C TPAAULIMOHHBIMU METO-
JaMM, TAKUMU KaK TepMUdecKash Wi XUMUde-
cKasi 00paboTKa, TO OTMEUy MOJHOE OTCYTCTBUE
OCTAaTOYHBIX areHTOB, a 3TO OYEHb BaXHO Kak
npu 00pabOTKE MUIIEBOM M CEIbXO3MPOMYKIINH,
TaK M TIpU 00pabOTKe M3 METUIIMHCKOTO
HasHaueHus. O4YeHb BaXXHO OTMETUTh BO3MOX-
HOCTb 00pabOTKM yXe yaKOBaHHOM MPOAYyKIIUH,
BKJIIOYAS] TEPMETUYHO YIAKOBAaHHYIO, YTO MC-
KJII0YaeT HeOoOXOAMMOCTh MepeynakoBKU TMpo-
OYKLIMU U 00eCrieynBaeT BbICOKYIO CTEIEHb CTe-
PWIBHOCTH, a TaKXe TaKUM CIIOCOOOM BO3MOXHA
00paboTKa TepMOJIAOWJIbHBIX MaTepuayioB. [Ipu
3TOM JIJaHHAasI TEXHOJIOTHSI 00PabOTKHY MPOAYKIIMHI
OKa3bIBaeT TOpa3io MEHbILIee BIUSIHUE HA OKPY-
KaIoIILyIo Cpely B CPAaBHEHUU, HATIPUMED, C 3THU-
JICHOKCUJIHBIMM MeTOJaMu 00pabOTKM, TaK Kak
panualoHHasi o0paboTKa He MCIMOIb3YyeT TOK-
CHUYHBIE XUMUKATBHI, €€ OTHOCST K «3€JIEHBIM» TeX-
HOJIOTUSIM.

MecTnumMabl, KOTOpble 4ABHO UCMOSb3YIOT AnA 60pbObI
C BpeguTensaMmn 1 601e3HAMM PacTeHUI, MEIOT KyMy-
NATUBHOE KaHLUEPOreHHOe M MMMYHOZAEnpeccmBHoe
LlencTBuA. HacKoNIbKO OHW HEraTMBHO BAUAIOT Ha 3[0-
POBbE 1 KaKoe K HUM OTHOLLEHWE B APYTUX CTpaHax?

O6paboTKa MOHM3MPYIOLWMM U3JTyYEHNEM, B OT/IUUME OT XMMUYECKOW 06-
paboTky, abcontoTHO 6esonacHa?
HesaBucumeie ucciaceaoBaHuA MO U3YUYCHUIO BIMWAHMA TAaKOro M3-
JIY4EHUA Ha pa3/IMYHbLIC BUIblI MPOAYKTOB IMUTAHUA U CEIBCKOXO-

3SCTBEHHYIO TTpoAyKIMio Bench Kak B CCCP, Tak 1 mpomomkaoT
npoBoauThest B Poccuu. OHM XOpOIIO MCCIIENOBAHBI U OTUCAHBI.
Hanpumep, cTreprnmzaiiys TUIIEBBIX MPOTYKTOB B IIEJISIX MTONABIIE-
HUS KU3HEIesITeTbHOCTUA BPEIHBIX MUKPOOPTaHU3MOB. M3myueHue
YBEJTMIMBAECT CPOKU XPAHEHMsI CBEXWX OBOIIEH, siron U (hpyKTOB.
KcraTu, Takast 06paboTKa cBexXuX OBOIIEH U KapTodens, 3a10XKeH-
HBIX Ha XpaHeHWe, OTIMIYHO MPEIOTBPAIIAET UX MPeXIeBPeMEHHOe
npopactanue. Kpome Toro, pamuannoHHasi NE3WHCEKIUST 3epHO-
BBIX KYJIBTYp, KPYI, 600OBBIX MPOBOAUTCS JJISI YHUYTOXEHUS Tia-
pa3uTOB, HACEKOMBIX-BpeauTeNeil U X JUYUHOK. Tak BOT TO, YTO
00paboTaHHbIe MOHU3UPYIOIUM H3TyYeHUEM TPOMYKTHl MUTAHUS
U CEeJbXO3MPOAYKIINS a0COMIOTHO MOJTHOUEHHBI M 0€30MacHbI, el
B 1978 rony monrBepanino MATATD. [laHHbIe BRIBOABI TAKXKe MO~
TBepXaeHbl uccnenoBanusmMu BHUMPAD, nmo nannmaTiBe KOTO-
poro /1Ba rona Ha3al ObUT pa3paboTaH KOMIUIEKCHBIH TTAH HAyYHBIX
uccienoBaHuii «PagnaimoHHble arpoOMOTEXHOJIOTUN B CEJIbCKOM
XO3SIMCTBE U MUIIEeBOM MpoMbIiuieHHOCTH (ATPOPA/T)».

Ioxanyii, epBbIM IECTULIUMAOM, KOTOPbIA Ha-
Yajau MPUMEHSITh B MUpPe, ObUI IUXJIOpIU(eHIT
tpuxsiopmetunmetad (JAIT) — B Hapoze ero ené
HasbIBayM 1ycToM. Ceifuac ero npuMeHeHUe CTPO-
IO 3aMpelleHo BO MHOTMX CTpaHax MHMpa B CBSI3U
C BBISIBJICHHBIM TOKCHYECKUM IECTBUEM — OT OT-
paBJICHUI TIPY MaJIBIX 033X JI0 JICTAJIbHBIX HCXO-
JIOB IIPY BBICOKOM KOHIIEHTPAIIUY.

B CIIIA B HamuoHallbHOM MHCTUTYTE paka
OblJ1a M3yYeHa B3aMMOCBSI3b YaCTOTHI MCIIOJIb30-
BaHUs TECTULIMIOB M YPOBHSI 3a00JieBaeMOCTHU
pakoM. JIJIss HEKOTOPBIX BUIIOB paKa, HallpuMep
JIeKeMHUM, MHOXECTBEHHOW MUEIOMBI U cap-
KOMBI MSTKMX TKaHEH, a TaKXKe paka KOXH, Ty0,
YacToTa BO3HUKHOBEHMS 3a00jieBaHMI OKa-
3aJlach BBIIIE, M, KaK I10OJaraloT, CBSI3aHO 3TO
C BO3IEHICTBHUEM TTECTULIMIOB.
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OyeHb BaXKHO OTMETUTb BO3-
MOXHOCTb 00paboTKM yXe yna-
KOBaHHOI NpoayKLuK, BKNoYas
repMeTUYHO YNaKkoBaHHYI0, YTO UC-
Knoyaet Heo6xoaUMOCTb nepeyna-
KOBKM npoayKuuu u obecneynsaet
BbICOKYI0 CTENEHb CTEPUIBHOCTM!.

B 1o xe BpeMs Kak pa3 CIIIA MOXHO OTHECTU K CTpaHaM-JIUJepam
10 MPUMEHEHUIO TEXHOJIOTMI Mo 00paboTKe MPOAYKTOB MUTAHMS
WOHU3UPYIOUIMM U3TydeHueM. BBO3 psia MMMOpPTUPYEMBIX MpPO-
NYKTOB TipocTo 3ampeliéH Ha Tepputopuio CIIA 6e3 oOpadboTku
VOHU3UPYIOUIMM U3JIyYEHUEM B MHOTOLENEBBIX LIEHTpax JUOO
Ha TEPPUTOPUU CTPAHbl — MPOU3BOAUTENS MPOMYKLMU, JIUOO He-
TMOCPENCTBEHHO MPU BBO3€ Ha TeppUTOPUIO rocynapctia. [Ipu stom
Bce TMOMOOHBIE LIEHTPHI MPOXOAST 00sI3aTeNIbHYI0 CcepTU(hUKAIINIO
Munsnpasa CLIA.

IMomumo 3toro B CILA naxke Ha ypoBHE PSIZIOBOTO TOTPeOUTENS
BeAETCST pa3bsICHUTENbHAsT paboTa, YTO TIPOMYKTHl MTUTaHUSI, 0Opa-
OOTaHHbBIE MOHU3UPYIOIINM W3ITYICHUEM, SIBISIIOTCS «3€JIEHBIMI».
B cymepmapkeTax moqo6HbIe TPOAYKTHI OTHECEHBI B CEKIIMH IKOJIO-
TMYECKU YUCTON TPOMYKIINU.

[MoaTomy, Bo3Bpaiasch K BalieMy MpeabIIynieMy BOIpocy, CKaxy,
YTO, 13, C YIETOM JaHHBIX, HAKOTUIEHHBIX Oosiee ueM 3a 100 net uc-
CJIeOBaHUH, MOXHO YTBEPXIATh, YTO MPUMEHEHNE MNOHU3UPYIO-
ETO U3TyYeHUsI TIPU YCIIOBUU coOMoneHusT Bcex TpeboBaHmii BO3
1 MATATD abcomoTHO 6e30IacHo.

B 4ém yHUuKanbHOCTb pa3paboTok komnaHum AO «PXK»? Unn TexHonorus

06pabOoTKN NOHU3MPYIOLMM U3NTyYEeHEM YHUBEPCASIbHA U MOXET ObiTb

npuyMeHeHa ana o6paboTKy NoObIX BULOB NpoayKuumn?
[HeiicTBUTENBbHO, CHephl MPUMEHEHUS TaHHOUW TEXHOJOTUU pa3-
JTYHB U mupoku. [loHATHO, 4TO TexHonoruss He HoBa. OHa
OCHOBaHAa Ha WCTIOJIb30BAHWU B Ka4eCTBE MCTOYHUKOB MOHU3H-
pYIOIIEeTO M3JIydeHUs sl 00paboTKM MPOAYKIWHU JIMOO ramma-
YCTAaHOBOK Ha 06a3e KobGanbra-60, 1M00 ycKOpMTeIed 3J1eKTpo-
HOB C BO3MOXHOCTBIO PabOTHI B 3JIEKTPOHHOM WUJIM TOPMO3HOM
pexumax usnydeHwus. JJo6aBmio, 4YTO AT CO3MaHUS BBICOKOA(D-
(heKTUBHOTO 1eHTpa 0O0PaAOOTKM MPOAYKIIUY BaXKHBI TPABUIbHBIN
BBIOOD TEXHOJOTUU C YUETOM TUIIOB U 00BEMOB 00pabaThIBaeMOI (=
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PaanaumnoHHan obpaboTka He ucnonb-
3yeT TOKCUYHbIe XMMUKATbl, 03TOMY
€6 OTHOCAT K «3eJIEHbIM» TeXHONOTrMAM.

MPOAYKIIUHN, KOOPIUHALKS PaGOTHI BBICOKOTEXHOJOTUYHBIX 3JI€-
MEHTOB KaK caMoO#l yCTAHOBKU IJIST OOTYYeHUsI, TaK M CKIIAJICKUX
CHCTEM, a TaKXe YUET JTIOTUCTUIECKUX 0COOeHHOCTe !, (hrHaHCO-
BO-2KOHOMUWYECKHUX TOKa3aTejeii U MHOTHX IPYIUx (PakToOpoOB.
Bo3moxHO, cpaBHeHME cO cTpoUTETHCTBOM ADC OyneT HeCKpOM-
HBIM — BCE 3HAIOT OOIIME MPUHLMITBI UX pabOTHI, HO MMOCTPOUTH
aTOMHYIO CTAaHIIMIO MOTYT MEHBIIIE AeCITKa CTpaH B MUpe. MBI He
TOJIBKO BJIaJieeM TOHKOCTSIMU 3TOI TEXHOJIOTUH, HO U 3HaeM, Kak
e€ chmenaTh 0€30MacHOM, SKOJOTMYHON M KOHOMUYECKHN BBHITOM -
HOM TSl TTOTeHIIMATBbHBIX KIUEHTOB.

KakoBa cerofiHa cutyaums B Poccm ¢ HopmaTrBHO-NpaBoBoii 6a3oii B 06-
NacT NPUMEHEHNSA TEXHOMOMN 06PabOTKN NOHM3NPYIOLLUM 3yYeHreM?

Xotenock 661 0OTMETUTH, uTO elg¢ B CCCP MuH3mpaBoM ObLT orpe-
NeJIEH TiepedeHb MPOAYKTOB, ISl KOTOPBIX OblIa pa3pelieHa obpa-
60TKa NOHU3UPYIOIIUM U3ITyIeHNeM: KapTodeis ¢ esbIo MOoaaBe-
HUS TIpOpacTaHust HaunHast ¢ 1958 roma, 3epHa MIIIEHUIIHI C TENBIO
nMe3nHCeKIMY HaunHast ¢ 1959 roma, cBeXUX TUIONOB U SITOJ, ChI-
poro msica u nonyhabpukaroB ¢ 1964 romga, U 3TOT CIIUCOK MOX-
HO TipomorkaTh. Ha maHHBINT MOMEHT aganTWpOBaHBI W BBEICHBI
B JIEViCTBME B Ka4eCTBE HAIIMOHAIBHBIX CTAHIAPTOB PSIT MEXIyHa-
POMHBIX CTAaHAAPTOB, pa3paboTaHHBIX MeXIyHapOTHOW OpraHm3a-
LIMeil 10 CTAaHAAPTU3AINH, TT0 00paboTKe MPOAYKIIMH Pa3TUIHOTO
TUTIA UOHU3UPYOIIUM nu3mydeHueM. Hampumep, npukazom Dene-
PATBHOTO areHTCTBA MO0 TEXHUYECKOMY PETyIMPOBAHUIO U METPO-
soruu ¢ 2017 romga BBe#€H B NeiICTBUE B KAUeCTBE HAIIMOHATLHOTO
crangapta B Poccun T'OCT 8.651-2016 Ha MeOULIMHCKYE U3OEINS,
rozBepraeMble  (GOMHUITHON CTepUIM3alM MOHU3UPYIOIINM W3-
sydeHueM. JlaHHBIIT HOPMATUB COIEPXKUT TPeOOBaHMS K NO3MMe-
TPUYECKOMY 0OECIIeUeHHIO BCeX CTaauii mpoiecca oopabotku. Yto
KacaeTcst 00pabOTKY TIPOAYKTOB MUTAHUS U CEJTbCKOXO3SIMICTBEHHOM
npoaykiuu, To ¢ 1 saBaps 2016 rona BBenéH B neiictsue TOCT ISO
14470-2014, comepxaimuii TpeOOBaHUS K pa3paboTKe, Baaumallii

U TIOBCETHEBHOMY KOHTPOJIIO Tpoiiecca obmyde-
HUS TIUIIEBBIX MPOAYKTOB MOHU3UPYIOIIUM W3-
nydyeHreM. [Tomumo atoro ¢ 1 ssuBapst 2010 rona,
B paMKax HayvaBIlell AeiiCTBOBATh TOTOBOPEHHO-
ctr 1o TaMoXeHHOMY CO103y, BeAETCS aKTUBHAS
paboTta M0 MaKCUMAaJbHOW TrapMOHU3ALMKU KO-
HOMUYECKOTO 3aKOHOIATEIbCTBA, B TOM YMCIIE
MPOBEIeHNE COTTTACOBAHHO MOJUTUKU B cdepe
TEXHUYECKOTOo peryiaupoBaHus. U yxe Ha ceroa-
HIIIHUN NeHb PocaromMoM B nulie OTUBHU3MOHA
AO «PXK» coBMecTHO ¢ psimioM denepabHbIX
OpPraHoOB BJIACTH TMOITOTOBJIEH IIAH MEPOMPUSI-
T TI0 U3YYEHUIO BO3MOXHOCTU MPUMEHEHMUSI
WOHU3UPYIOIIET0 OO0JydyeHus1 Wil 0oO0paboTKU
CeJIbCKOXO3ICTBEHHOM Y MUIIIEBOM MPOAYKIIMH.

Ecnn A npaBunbHO NOHAN, ceryac NAET CMHXPOHM3a-
LA OTeueCTBEHHON 1 MeXAyHapOAHON HOPMaTUBHO-
npaBoBo 6a3bl B 0611aCTV NPUMEHEHUS TEXHONOMN
06paboTKN MOHU3MPYIOLWUM M3NyYeHMeM, a TakKe
napanfiefiHo pa3pabaTbiBalOTCA NPOEKTbI CO3[4aHMA
LeHTpoB 06paboTKu NpoayKumnm?
Ja, Bcé BepHO. B yacTu HOpMaTMBHO-IIPaBOBOI1
0a3bl BeAETCS aKTMBHAs paboTa 1Mo CUHXPOHMU3a-
LIMM aKTOB, HEKOTOpbIE CTAaHIAPTHI YK€ adarTh-
POBaHbl, HEKOTOPbIE HAXOASTCS B CTAAUU O0CYXK-
NIEHUS U YTBEPXKACHUS.
Yto Kacaercss MPOEKTOB IO CO3IAHMIO LIEHTPOB
ob6ayuyenusi, To komrnanusi OA «PXK» mpogena
paboTy MO CO3AAHUIO MPOEKTOB TUITOBBIX LIEHTPOB
Ha 0a3e HauboJjiee 4acTO NMPUMEHMMbIX MalllMH
C ONTUMM3ALMEN BCEro TEXHOJOTMYECKOTo Ipo-
1ecca. Beibop okanuu v onpeaeaeHue UTOroBoi
KOH(dUTrypaimu 1eHTpa, KOHEUHO, 3TO yXXe Hallla
COBMECTHas1 paboTa C MOTeHUMATbHBIMM MApPTHE-
paMu, MPOU3BOAUTEISIMUA UM C PETMOHAMMU, KO-
TOpbIE CMOTPSIT B Oyayliee U TOHUMAIOT, YTO I0-
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Ecnn mbl Haxoaum napTHEPOB B GnnXkaiillee Bpems,
TO Yepes3 Ba roAia TaKoil LLEHTp MOXeT 6bITb 3any-
LLleH B NPOMbILLIEHHY0 JKCnAyaTaLuio.

JI00HAs TEXHOJIOTUSI TTIO3BOJIUT ClIeIaTh TIPOAYKTHI

Gonee skomormumbivu. Ha cerommst cuiamu B (peaHem MaJnieHbKWiA LLeHTP MoXKeT
AO «PXK»B2016FOZ[Y33.HYH_[€H MWIOTHBIV LIEHTP 06pa6aTb|BaTb no 75 Tblcﬂl‘l Kyﬁuqe_

00pabOTKU U3AETUI METULIMHCKOTO Ha3HAYeH NS

HORMSHPyIOLIAM 3nyseHieM Ha Gase yekopure-  CKUX METPOB NPOAYKUMY B rop. Mpo-
JIsT BJICKTPOHOB. Ha TEPPUTOPUU OOHOTO M3 IO- Vl3BOﬂV|TEﬂbH0(Tb pr"Horo HEHTpa

i1 AO «PXK» — AO «Hayu-
epniy MpenprmY > MOXeT 6bITb BbiLle B 5—6 pas.

HO-UCCJIEIOBATENIbCKUI MHCTUTYT TEXHUYECKOU
¢u3ukM 1 aBToMatm3aum» — B 2013 romy ObuTa
TPOBe/IeHa MOMIEPHM3AINSI TaMMa-yCTAaHOBKM, Ha KOTOPOW B TOM
yycsae NpoBoasT 00paboTKy (apMalleBTUYECKOr0 U KOCMETOJIOTH-
Yyeckoro cbipbs. Takxke BEOETCSI CTPOUTENLCTBO LIEHTpa 00pabOTKU
Ha Tepputopuu [10 «Masik».

Ecnu BepHYTbCA K LIeHTpaM 06paboTKU — YTO OHU 13 cebA NpeaCcTaBnAloT?
Kak npaBuio, IEHTP — 3TO OTAEIBHOE 3IaHUE, CEPALIEM KOTOPOTO SIB-
JISIETCS ICTOYHMK MOHU3UPYIOLIETO U3JTydeH s, DTO JTMOO raMma-ycra-
HOBKa Ha 6a3e kobaibra-60, JIM6O YCKOPUTESIh 3JIEKTPOHOB C BO3MOX-
HOCTbIO PabOTHI B 3JIEKTPOHHOM MJTM TOPMO3HOM PEXKMUMAX U3TyIeHMUSI.

WcTouHuk HaxoauTcsl B OyHKepe OMOJIOTMYECKOl 3allliThl, 00ecTeyn -
BaIOLIEM ITOJTHYIO O€30IaCHOCTh KaK MepcoHalia, paboTaroIIero B IeH-
Tpe, TaK ¥ OKpyXamleit cpenbl. K OyHKepy MpUMBIKAIOT CKIIAICKUE
¥ aIMUHHUCTPAaTUBHBIC TIoMeleHusT. O60poT oOpadaTeiBacMOil TIPO-
IYKIIVM 110 LIEHTPY MPOMCXOIUT C TIOMOIIIBIO IIPUMEHEHHS CPEICTB Me-
XaHM3aIMU: TTOTPY3YMKOB, IOIBECHBIX M HAIOJbHBIX TPAHCIIOPTHBIX
cucteM. UTo KacaeTcst MpoIyCcKHOI CITIOCOOHOCTH LIEHTpPa, BCE 3aBUCUT
OT PEerrioHa ero JIOKALUK U TOM MPOIYKIIMHI, KOTOpast ITPUXOAUT 0Opa-

00TKy. B cpenHeM ManeHbKuii LIEHTp MOXeT 00pabaTbIBaTh 10 75 Thl-
CsT9 KyOOMETPOB TMPOMYKLIUY B rofl. YTo KacaeTcss KpymHOro LeHTpa,
€ro MPOU3BOAUTETILHOCTb MOXET OBITh BBILLE B 5—6 pas. -
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Korma moxeT 6blTb cO3faH MepBblil, AENCTBUTENIBHO MPOMbILLIEHHBIN,

LeHTp 06paboTkn npoaykuun? Kro ero 6yaet ctpoutb? 1o OyaeT UHBe-

CTULMOHHbIV NPOEKT?
Ceituac MbI 3aHMMaeMcsl IOMCKOM MOTEHIIMAIbHBIX MapTHEPOB. [1po-
E€KTUPOBAHUE U CTPOUTEJILCTBO 1IEHTPA 3aHUMAIOT OT rofia 10 IBYX JIET
C YYETOM TMPOU3BOACTBA 0O0PYIOBaHUS, CTPOUTEIbHBIX, MOHTAXHBIX
U TTYCKOHAIaAOYHbIX pa0doT. TakuM 00pa3om, €CJI Mbl HAaXOIUM TTapT-
HEPOB B OMNIDKaiilee BpeMs, TO Yyepe3 Ba Tofa TaKOW IIEHTP MOXeT
OBITH 3aryIleH B MIPOMBIIIUIEHHYIO dKCIDTyaTaimio. Yto Kacaercs 3a-
PYOEXHBIX TIPOEKTOB, TO YKe HalieH MmapTHEP B OMHON U3 cTpaH Jla-
TUHCKOU AMEPUKH, Y HaC BEIyTCsl aKTUBHEIE TIEPETOBOPHI CO CTPaHa-
MU A31aTCKO-TUXOOKEaHCKOTO perioHa. MBI HaileeMcst, 9TO TIepBBIi
eHTp 3apabotaer K 2020 romy M, Bo3aMoxHO, K 2021— 2022 romy —
B OJTHO 13 cTpaH A3MaTCKO- TMXOOKeaHCKOTO PernoHa.

Kak BblCTpanBaeTca B3aMmogencTame C napTHEPOm?

Bc€ 3aBucuT OT ycnoBuit perrioHa, B KOTOPBIA MBI BxonuM. B3am-
MOJIEHCTBIE C TAPTHEPOM MOXKET OBITh BEICTPOEHO MTO-Pa3HOMY: 3TO
MOXeT OBITh KaK COBMECTHOE€ TPENIPUsITUE, KOTOPOE OKa3bIBAeT
HEeTIOCPeICTBEHHYIO YCIIyTY, 3T0 MOXeT 0bTh EPC-KoHTpakT, Korna
MBI BO3BOIUM IIEHTP «ITOJ] KIJTIOU» W TEXHOJIOTUIECKU €TO COTIPOBO-
X/IaeM, WIA 9TO MOXET OBITh TOCTaBKa OCHOBHOTO TEXHOJIOTHYE-
CKOTO O0OpYIOBAHUS ISl LIEHTPA, €CIU MapTHEP yXe MMeJl OIBIT
9KCIUTyaTaluy TOOOOHBIX IIEHTPOB.

KTo paccmatpuBaeTcsi B KauecTBe MOTeHUMANbHbIX MApPTHEPOB: YacTHble

KOMMaHWW-MHBECTOPbI UM FOCYAaPCTBEHHbIE MHBECTOPDI?
U te, u opyrue. AO «PXK» ocyiecTBisieT MOMCK MapTHEPOB Kak
COOCTBEHHBIMU CHUJIaMU, TaK U TPU TOANEPKKE APYTUX TUBU3UO-
HOB PocaToMa. AKTHBHYIO TOMOIITH B TIOMCKE

Pap,I/IaLIMOHHaﬂ neguH(eKuuﬂ YaCTHBIX KOMIIAaHUI-UHBECTOPOB B pa3jiny-

_ HBIX PErMOHAaX MHpPa HAM OKa3bIBAET YaCTHOE
3€PHOBbIX Ky"bTyp’ pr"’ 6060 yupexnenue «Pycatom — MexnyHaponHas

B le n po BOAMTCH n"ﬂ yH M '-|T0' Cetp». UTO KacaeTcs TOCYJapCTBECHHBIX MHBEC-
)Ke H Mﬂ "a pa3 MTO B H a ce KOM blx_ CTOpPOB, TO, KOHCYHO XK€, HEIb34 HE CKa3aThb,
7

o o poiu komnanuu AO «Pycatom OBepcus»,
Bpeﬂ.VlTeﬂeVl N X JINYUHOK. KOTOpasi 3aHUMAeTCsl TPOJBUXEHUEM Ha 3a-
PYOEXHBIX PRIHKAX MHTETPUPOBAHHBIX TIPE.I-
JIOXKEHUU 10 COOPYKEHUIO LIEHTPOB SIIEPHOM HAYKU U TEXHOJIOTUM,
B COCTaB KOTOPBIX BXOASIT MHOTOILIEJIEBBIE LIEHTPBI 00pabOTKU MPO-
IYKIIUY MOHU3UPYIOIIUM U3ydeHreM. B Takux 6onbImx mpoekTax
B Ka4yeCTBe MIABHOT'O 3aKa3YMKa U MHBECTOPA BBICTYNAET rocynap-
ctBo. Takke K OTHOMY U3 TIPOEKTOB OBLT MPOSIBIEH UHTEPEC TOCy-
NApCTBEHHOW KOMITAHWM, CIIEUMAIA3UPYIOLIECHCSI HAa WHBECTUPO-
BAHUHU B CJIOXHBIE TEXHOJIOTMYECKUE MTPOEKTHI C LIEJIbIO MTOALEPXKHU
pa3BUTUS TIpEAIIPUHUMATENbCTBA. MBI ceifuac obcyxkaaeM ycIoBusl
y4yacTusi JaHHOI KOMIIAaHUY B HallleM MPoeKTe. @
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/KHU3Hb BO UMA MUPa

27 peBpana NCNoNHMNOCb 115 neT co AHA poxaeHus
{Onna boprcosnya XapntoHa

[0nuit XaputoH Ha3gaH yenosekom ctoneTua. OCHOBOMONOXKHIAK 0TeYECTBEHHOI]
ALCPHON NPOrPaMMBbI, TNABHbBIA KOHCTPYKTOP U HayuHbIi pyKoBoauTenb Kb-11
(POAL-BHUNI0), Tpmxabl Tepoit Coumannctuyeckoro Tpyaa, naypear JleHUHCKoN
n Tpéx (ranunckux npemnit CCCP. OH BHEC peLatoLL il BKNaZ B pa3BuUTHe
ANCPHON QU3NKN W NpeXx e BCero B C03/aaHine NepBoro COBETCKOr0 aToMHOro
3apafa, /0-netine ucnbiTaHuA Kotoporo dyaet otmeyatsca 29 aBrycra 2019 roga.
HeB03MOXHO NepeoLieHTb ero Tpya0BOW NOABUT. BblAAWLLMACA YUEHbIN, akaZeMuK
XapuToH CBoeli PAOOTOI (aKTUUECKN U3MEHIN XO4 UCTOPUIA. A CBOEI XM3HbI,
CBOMMM NOBCeHEBHbIMM AieNamit, NPeaaHHOCTbI0 ey OH NOBANAN Ha CyabObl COTeH
uesnioBek. (erofiHa Mbl BCMOMHIM OCHOBHbIE Bext OMOrpadUI BENMKOTO YUEHOTO.
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MHue nocranacek teMa «Pabotsl Pe3epdopna B

00J1aCTH CTPOEHMS aTOMa». DTO ObLUIO MIEPBOE

3HAKOMCTBO C SIIEpHOI (PU3UKOI, MHTEpPEC K
KOTOPOJIi HUKOIJA YK€ ITOTOM He MOKUIaJI MEHS.

epBoe 3HAKOMCTBO C SepPHOii (hU3UKOi

Ot BopucoBuy XaputoH oKoHYWI B 1925 romy JIeHUHTpaaCcKuii OIUTeX-

Hu4ecKui nHCTUTYT uM. KannHuHa. [Tpoxoaun obyueHue Ha 3J1eKTpoMexa-

HUYECKOM U hr3uKo-MexaHndeckoM dakyasrerax. C 1921 roga paboran B
Dr3NKO-TEXHNYECKOM UHCTUTYTE oA pykoBoncTBoM Hukonas Hukonaesuua CemEHOBA.
«MHe ToBe3JI0: S TonaJl B ITOTOK, The Kypc ¢usuku untai Aopam ®énoposuu Modde, —
BcriomuHan FOnmmii XaputoH. — [pocityian nBe-Tpy ero JeKINU 1 TTOHSIT, YTO CaMoe
WHTEPECHOE — He JIEKTPOTEXHNKA, KOTOPOIL 51 B TO BpeMsI YBIIeKaJIcs, a ¢husuka. U He s
OIIVH, a OYKBAJILHO BCSI ayINTOPHSI 3aMUpPajia U C BOJTHEHUEM CITyIIaia TO, YTO TOBOPUIT
Hodde. [Tox BausHIEM eTo JIEKIINIA 1 Mepellén Ha Apyroi (pakynpreT. [1ocie mepBoro
Kypca Adopam DEnopoBUY MOPYIMIT HECKOJIBKUM CTYIEHTaM COCTABUTD U B TAJIbHEMIIIEM
MPOYUTATh Ha ceMUHape pedeparsl. MHe moctanach TeMa «Pabotsl Pesepdopna B obmact
CTPOEHUS aTOMa». DTO OBIIO TIEpPBOE 3HAKOMCTBO C SIIEPHOI (DU3UKOI, MHTEpeC K KOTO-
pOil HUKOT/IA YK€ TIOTOM He TIOKUIA MEHSI».

VYyenuk Pe3epdopna u Yensuka

B 1926—1928 romax XapuToH HaXoAWICS B AHIJIMM, B HAyYHOU KOMaHAMPOBKe B KaBeH-
nMUIICcKou Tabopatopun B KemOpumke, rae padboTtan mon pykoBoAcTBoM DpHecta Pesep-
dbopna u Ixeiimca Yensuka. Ixxeiimc YenBUK M3BECTEH KaK aBTOP OTKPBITUS HEUTPOHA,
YTO, KCTaTH, CIIyYWIOCh B IEHb POXAEHUST XapuToHa, HO B 1932 romy. B KemGpumkckom
yauBepcurete KOmmit BoprcoBry momyuni yu€Hyo cTeTieHb JoKTopa drtocodun.
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ITpunares yyactue B aromHoM npoekte CCCP, B
CO3JaHUM COBETCKOTO SIIEPHOTIO 3apsiia U HOBOM
aTOMHOI OTpaciv MPOMBIILICHHOCTH
IOnuro boprcoBuuy npemioxi1 JIMYHO
Hrops BacunseBnu Kypyaros.

YuéHplii ¢ 3arJaBHO# OYKBbI

Tlocne Bo3BpallieHNs Ha pOMMHY CBOM AajibHelne uccaenoBanus KOmmit Bopucosuy mo-
CBSITWJI IETOHALIMOHHBIM MpOlleccaM, MPOTEKAIOIIUM BO B3pbIBYATHIX BelllecTBax: «S mpu-
1IIEJT K BBIBOJY, YTO 3TO MHTEPECHENIIINE XUMUYECKIE TIPOLIECChI, CBSI3aHHbBIC U C XUMUEH, U
¢ (pusuKoil, 4YTO OHU OYIYT MOJIE3HBI JI1 BOGHHOTO JIef1a, U S el 3aHSAThCS MPOOIeMOoii
NEeTOHALIMM B3pBIBYATHIX BeliecTB. Hukonait HukonaeBuu CeMEHOB Mmoanepxai 3Ty UIeto.
K aToMy BpemeHU OH opraHr30Bai U3 cBoei hu3rexoBckoit 1adbopatopun MHCTUTYT XUMU-
YyecKoil puszuku. B HEM ObIIO HECKOJIBKO JTJabopaTOpHii, ¥ OTHA U3 HUX cTaJia JJabopaTtopueit
B3pBIBYATHIX BellecTB». B 1937 rony XaputoHy nmprcBoeHa yI€Hasl CTeNieHb KaHIMaaTa Xu-
MUYECKMX HayK 0e3 3alllUThl JUCCEePTALIMH.

Ha nopore aTomHoii 3pbI

B 1940 romy crapmit HayuHbIit cotpynHUK FO.B. XapuToH O6bUT BKIIIOYEH B COCTaB KOMUC-
CUU TI0 aKTUBU3AIIMU PabOT IO MCITOIb30BAHUIO BHYTPUATOMHOM 9HEPTUU YpaHa, CO3MaH-
Hoii ipu [pesunuyme Axkanemuu HayKk CCCP. 11 deBpansa 1943 roga ['ocymapcTBeHHBIN
KOMUTET OOOPOHBI TIPUHSIT CIEIUAIbHOE pellieHrne 00 OpraHU3aIiy HAyIHO-MCCIIeN0Ba-
TEJIbCKUX PabOT IO MCITOIb30BAHUIO AaTOMHOU SHepruu. [IpuHATH ydacTrie B aTOMHOM TIPO-
ekre CCCP, B co3maHny COBETCKOTO SIIEPHOTO 3apsiia © HOBOW aTOMHOW OTPaciy Mpo-
mbinuteHHocTH lOnmuio BopucoBuuy mpemtoxwn auaHo Wrops BacwibeBuu KypuaTos,
KOTOPOMY OBLIO TTIOPYIEHO BO3TTIABUTH aTOMHBIN TIPOEKT.

CeKpeTHbIif 00bEKT

TOmnuit BoprcoBUY IMYHO MPUHSUT yIaCTHE B MOMCKAX MECTa ISl Pa3MEIICHUSI CTIEIUATbHO-
TO 00BEKTA «TI0 KOHCTPYMPOBAHUIO U U3TOTOBJICHUIO OTIBITHBIX PEAKTUBHBIX ABUTATENIEI».
B anpesnie 1946 rona BriepBbie nmocetut noceiok CapoB Mopnosckoit ACCP, o 4éM mosxe
BCIIOMUHAJ: «DTO MECTO HaM IMOHPABUJIOCh, MbI TIOHSUTM, YTO OHO HAM MOIXOIUT».

C 1946 o 1959 ron 10.Bb. Xaputon — maBHbIl KOHCTpYKTOp KB-11 (POALI-BHUNDD)
npu nabopatopun Ne2 AH CCCP mo pa3paboTke W WM3TOTOBIEHUIO SIIEPHBIX 3apsiioB.
C 1952 roma — 6eccMeHHbIN HaydHbIN pyKoBoautenb HUU skcniepumeHTanbHo hrsuku (B
1992—1996 romax — MOYETHBIN HAYIHBIN PYKOBOAUTEb). DyHIaMEHTAIbHBIE MCCIIENOBAHUSI,
BBITIOTHEHHBIE TTO]T PyKOBOACTBOM M TIpU HemlocpencTBeHHOM ydactur FO.b. Xapurona, o6e-
CITEYWJIA COBETCKOM HayKe IIPUOPUTET B psie 001acTeil COBpeMEHHOMN (PM3UKU U TEXHUKH.
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B Capose ¢ 27 deBpanst 1999 roma oTKphIT
€IMHCTBEHHBIN B CTPAHE MEMOPUAJIbHBIN
Myaseit-kBaptupa akanemuka FO.b. XaputoHna
K 95-J1€THI0 CO THS €r0 POXIACHUS.

3HaMEHUTDIii «I00M3M»

Imy6okoe nponnkHoBeHMe FOmem Boprucosuyuem (FO.B.) Bo Bce neTamu mpoBOIUMBIX UCCITE-
JIOBAaHU 1 BeTMYAIash OTBETCTBEHHOCTD 3a MX PE3y/IbTaThl IPHOOPEN Ha3BaHUE «I00M3M».
O6Ganast yIMBUTETBHBIM TAPOM IO MeJTbYAMIINX JAeTaleil pa30oupaThCs B JTIOOBIX HAYYHBIX U
TEXHUYECKUX BOMPOCAX, OH MPU U300MWINY TPEIIOKEHUN M TOYEK 3PEHUS OTIEIbHBIX yU&-
HBIX U MHCTUTYTOB YMeJ BbIOpAaTh HauboJiee [IeHHbIe UIeU U ONTUMAaJIbHbIe pelieHust. [1aB-
Hblii KoHcTpyKTop BHUUB® ¢ 1990 no 1998 rox. I'eopruit Jmutpues BcrioMmuHan: «MHe
MPUXOIUIOCH MHOTO pa3 ObIBaTh Ha MOJUTOHaX. ECTeCTBEHHO, TaM MbI pabOTal U BMECTE C
IOnmuem BopucoBuyeM. S cpa3sy e oOpaTii BHUMaHKe Ha TO, YTO ISl HETO HeT MeJlovei, —
OH TpeOyeT CKPYITYIE3HOCTH B paboTe 1 TPEKIE BCETO MOKA3bIBACT TPUMED CBOMM COOCTBEH-
HBIM OTHOIIIEHHMEM K Hiefly... Ero motpsicaioiasi paboTocrocoOHOCTh CHavala YIUB/IsIa, a
3aTeM BOCIIPUHMMAJIaCh BCEMH KakK HOpMa Xu3HU. W MbI epeHuManu e€. OKasaioch, 4To
vHaye 1 Henb3s1! Tak uTo yMeHreM paboTaTh Mbl 0OSI3aHBI UMEHHO XapUTOHY».

3nech BCE COXPAHIIIOCH B MEPBO3IAHHOM BHIIE

B Capoge ¢ 27 deBpaisa 1999 roga OTKpBIT €IMHCTBEHHBIN B CTpaHe MEMOpPHAIbHBIN My3eii-
kBaptupa akagemuka F0.b. Xapurtona k 95-neruto co aHs ero poxaeHus. B atom romy My-
3eii-kBapTupa otMeTut 20-steTrie. B My3ee mpencraBieHbI TpeMeThl TOMAaITHe 00CTaHOBKH,
(hoTO U TOKyMEHTATIbHBIE MATEPUATHI, ITYHBIE BEII YIEHOTO, WIEHOB €r0 CEMbH, IpYy3eil 1
OJIM3KMX 3HAKOMBIX. Y HUKAJIbHBIE SKCTIO3UINH 1 TIOIIMHHBIE MHTEPhEPhI XPaHSIT MaMSITh O
MMOCJIETHUX MPOBENEHHBIX 31eCh 25 romax xu3Hu u padotsl KO.b. Xaputona. B ero mmuHoit
O6ubIMoTeKe HGoJIee NBYX THICSY TOMOB: HAYYHO-TEXHUIECKAsl 1 XyIOXKECTBEHHAsT JINTepaTypa,
W30aHUS TI0 UCTOPUH, XXUBOIIMCH, My3blke. MHOTHE ¢ TapcTBeHHbIMK Haamucssmu. OmnHa u3
HIX, KOTOPOI1 OH 0COOEHHO OPOXKII, crejiaHa pykoit akagemuka H.H. Cem&HoBa Ha TUTYITb-
HoMm Jsiicte kHutn «LlemHeie peakium» (1934): «[Joporomy FOmuio BopucoBudy, KOTOpHIit
MEPBBII TOJKHYJI MOIO MBICJIb B O0JIACTh LIEMHBIX peakiuii». B 1956 romy CeMEHOB IMOIYIMT

Hob6eneBckyro mpeMuio 3a co3qaHue yYeHUsT O pa3BETBIEHHBIX LIEMTHBIX TIpolieccax. @

MoapobHee 06 NCTOPUM aTOMHOM OTPACIN U NIOAAX, €€ CO3aBaBLUMX, YMTalTe Ha caitTe brbnrnoatoma www.biblioatom.ru,
a Takxe Ha cTpaHuLie B Facebook https.//www.facebook.com/biblioatom
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KaK OObIYHbIN MyNbTOUIBM PA3BMBAET Y
neTen B3pOC/Ibl B3rNA4 Ha HayKy

ABTOP: Anekcanpap CemEHOB, KaHAWAAT XMMUYECKMX HayK, raBHbl 3kcnepT AO «BHUMHM»
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B npeabiayLem HoMepe XypHaha A paCCKa3d/l BaM, yBaXKdeMble YATATEH,
0 TOM, KdK HaM B IETCTBE [JOBOANNOCH Y3HABATb 00 IHEPTUN dTOMA U3
MNONINTUYECKNX dHTUBOEHHBIX KaPUKATYP KYyPHdANld <<KpOKO£I,I/Iﬂ>>. K cyactblo,

NETCKWiA MHTEPEC BbIXOAUT JANeKo 3a PaMKil AAEPHOT0 BOOPYKEHNS.

Tema aTOMHOI 3Hepriu, 3NeKTpIYeCTBa, BbipabaTbiBaemoro Ha A3, Kak
0Ka3a/10Cb, COBPEMEHHbIM 1eTAM He MeHee UHTepecHa. [naBHoe Xxe B
3TOM [Iene — CyMeTb Y1auHo NpeACTaBUTb ZeTAM Takyk CIOXKHY Temy

HarnAagHo.
W s nonpobogan. ..

Teot nana ¢ amomHoU C8A3aH 3Hep2emuKkod,
00 3MOM HA HOYb HE PacCKazebiBaom 0emsm.
Kywad, cblHok, @ omkyoa — He cnpauwiusad. ..
OH C/108HO Xpel COKPOBEHHO20 A3bI4eCMEd,
8CKPbIBAS AMOM, 0066I8AEM 37IEKMPUYECMBO.
Kywad, cblHok, @ omkyoa — He cnpauwiusad. ..
(V13 necHu asmopa cmameu)

HaKOMCTBO MOUX JIETe C aTOM-
3 HOM SHEPTeTUKOU MPOU3OILILIO
Osarogapsi KOHKYPCY PUCYHKa,
MPOBEAEHHOTO OCceHbIo Tpoiueaiiero 2018 roga

cpenu neteil pabOTHUKOB MOETO
npeanpusatusi. TeMoi KOHKypca

Nomas ronoBy Hapg

[padupHs u peakmop.
(Dedsa CeméHos

W BOT ogHax /b1, TOMas TOJIOBY HaJl TEM, Kak
YBJIEYb CBOUX JE€TEH TEMOU aTOMHOW 3HEPTUH, 5
BCITOMHUJI IIPO 3apyOeXHBIA MyJbTUTIMKALIM -
OHHBII cepuan «CumMncoHbl». [Ipeonones cBoé
CKETITUYECKOE OTHOILIEHUE, S
O3HAKOMMJICH C CIOXXETaMU CEPU

6buta «BesonacHoCT aToMHOH  T@ M, KaK yBne4b CBOMX U cpasy HalI&N TO, 4TO MCKaJL.
SHepreTHKW». Bo3HUK Bompoc: - - - Benp neiicTBHe 3TOTO cepuaia

KaK MHTEepEeCHee U sipue Ipe- AeTen Temou aToOMHOU Bpamaetcsi BOKpYr ADC «CIIpuHr-
cTaBuTb TaKyIo Henpoctyio Temy  JHEPIUU, A BCMOMHUN duIc», KOTOpast IBJISIETCS] MECTOM
IIBYM CBIHOBBSIM, JOLITKOJIBHUKY o paGoTHI TIIaBHOTO reposi — ['oMepa
Bane u mepBoxiaccHuky ®ene? "po 34 pY6e)KHb|V| . CumricoHa. A B OTHOM U3 cepuit
Benb ussectHo, uto nepsoe srie-  MYJIBTUMJIUKALUOHHDIN LIKOJBHUKOB KaK pa3 BE3yT TyJa
YaTJIeHne B HeMaJIOii CTeTIeHN cepuan «CUMMCOHBIY. Ha 3KcKypcuto. Ha rimazax y sxc-

orpeesisieT U BCE falibHelee
BOCIIPUSITUE. A MHE OYEHDb XOTEJIOCh, YTOOBI MOU
JIETU MO-HACTOSIIEMY 3aUHTEPECOBAINCH U 3TUM
KOHKYPCOM, 1 BOOOILIE MOel paboToil B aTOMHO OT-
paciu. Beno BHUMHM um. A A. bouBapa, B KOTO-
poM £ ceituac paboTaro, UTpaj U UTPAeT BAXHEHIIYIO0
POJIb BO BCEW OTEYECTBEHHON aTOMHOU 3HEPTETUKE.
Hamumu cnenmanucramu pazpaboTaHbl Bce Mate-
puaisl coBpeMeHHBIX ADC: OT IMPKOHUEBBIX 000-
JIOYEK TB3JIOB U PEAKTOPHBIX CTaJeil 10 TOTUIMBHBIX
TabJIETOK HAa OCHOBE IMOKCUJOB U HUTPUZIOB YpaHa
U TUTyTOHUS.

KYpPCaHTOB U CBOUX KoJjuter ['omep
CuMIICOH Tpy60 HapyIIaeT TeXHUKY Oe30TacHO-
ctr Ha ADC, 3a 9TO €r0 HEMEJIEHHO YBOJIBHSIOT.
3aTo MTOTOM OH UCIIPABJISIETCST U HACTOJIBKO BCE
OCO3HAET, YTO eTo MPUHUMAIOT OOPATHO U axe
Ha3HAYaIOT HAYaJIbHUKOM CITy>KOBI 6€30TIaCHOCTHI
Bceil aToMHOU cTaHIH. [IpUATHBIM CIOPTIPU30M
0Ka3aJIoch TO, YTO TI0 CIOXKETY TOU CEPUU NETIM
Ha ADC moKa3pIBalOT 030PHOUN ¥ UPOHUYHBIN
PEKIIAMHBIN POJINK, TOXOMUYUBO OOBSICHSIIONINI
MPUHLIMI paboThl aTOMHOM cTaHUUU. B HEM
OBLIO MTOKA3aHO, KaK «BECEbIE TOPSTINE YPAHOBBIE

=
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CTepKHW» KyTaloTcs B 6acceiiHe, BBIIEss IIPU 3TOM
rap, KOTOPBIii, B CBOIO O4epelb, KPYTUT TYPOUHEI,

a B UTOTE TOJIyJaeTCs 3JICKTPUIECTBO, KOTOPBIM MBI
Bce Tojb3yeMcst. U maxe TeMa 06pa30BaHUS paguo-
aKTUBHBIX OTXO0B B HEM HEe OOXOAUTCS CTOPOHOIA.
BDddekT oT MpocMOoTpa MPEB3OIIET MO OXKUIAHUS.
MHe NpUIIITIOCh MOKA3bIBaTh 3Ty CEPHIO CHOBA

U CHOBA, HACTOJIKO OHA ObLTAa MHTEpEeCHa MOUM
CBIHOBBSIM. [leTH cpa3y cTajau prucoBaTh TpagvpHU,
peaxkTophbl, TYpOMHBI, 6acCeiiH ¢ KynalomuMMCs
CTEPXHSIMU U TIOTHUMAIOIIUMCS OT HUX rlapoM. bes
Tpyaa s 0TOOpall caMble UHTEPECHBIC PUCYHKH JIJISt
KOHKYpca, TPUIEM OIVH M3 HUX 3aHSUT ITOYETHOE
TPEThEe MECTO CPEAN PUCYHKOB AETEH COTPYTHUKOB
BHUMWHM.

Ynel6yugeiti [xo-
pacuenumersne
npednazaem
20PAHUM YPAHO-
8bIM CMEPXKHAM
uckynamoca
(mynemausom
«CUMNCOHbI»)

[opa4ue ypaHo-
8ble CMEPXHU
npelearom 8
baccelH

B i ialiad  drtsus @obup Kynarowueca ypaHosele
CMepXHU U Opyeue
30puUcosKU Ha memy

AmoMHOU 3Hep2emuKu.

Bars Ceméros, 6 1em

g6 A0 WFr, o Saarenmy

o £ ot pit 3
B g ciagmf]

SyereEDh, |

Pyl

Pl guarmgiinins

PasHousemHvie epadupHu Gedu CeméHosa (7 nem)

[MoTrom MBI IPOCMOTpEIHU C IETHMU €11I€ HECKOJIBKO
cepuii, B TOM YUCJe U Ty, B KoTopoit [omep Cumr-
COH JINYHO, XOTSI M HEOXUIAHHO IS ce0sl, criacaeT
HECKOJIbKO aTOMHBIX JIEKTPOCTAHIINI OT aBapuu.
Denst u Bans oTHECTNCH K HUM € HE MEHBITUM
uHTepecoM. Bc€ aTo 3acTaBUIIO MEHS TTO-IPYTOMY
B3TJISTHYTh U HAa 3TOT MYJTbTUTUITMKAIITMOHHBIN
cepual, ¥ Ha ero raBHoro reposi. Oxa3siBaercs,
NETU, B OTIIMIME OT B3POCIBIX, CMOTPSAT Ha ['omepa
HE C BHICOKOMEPHOM yCMEIIKOl KakK Ha HeIOTEMY
W HEYIAYHUKA, a C HETTOAAEJIbHOM CUMIIAaTUEN U
naxe BoctoproM. Kak-To He cpa3y oco3Ha€lIb, 4TO
XU3Hb cTapurero CUMIICOHA B 1IeJIOM yIajach: y
HEeTO eCThb OOJIBIIION TOM, IPYKHAST CEMbsI, MHTE-
pecHasi OTBETCTBEHHas paboTa, 1a U MPUKITIoUe-
HUM B €r0 XWU3HU CTOJIBKO, YTO CKYYHOU U CEport
¢€ HUKaK He Ha30BEIb. K ToMy Xe OH moOphIii 1
BECEJIBII, TaK Xe KaK JIeTH JIIOOUT ClIagKue MTOHYM-
K1, MOXET MOIIAJIUTh U MoaypaunThes. [omep Ha
KaKoe-TO BpeMsI B HaIllell CeMbe CTal JTI0OMMBIM
TepcoHaXxeM JeTCKUX PUCYHKOB. Jlaxke korma
KOHKYPC 3aKOHUMUJICSI, AETH MPOIOJIKATN PUCOBATh
«asnio ['omepar, yariie Bcero BMecTe € €ro MECTOM
paboThl: aTOMHOI 3JIeKTpocTaHLMeil «CIpUHT-
buna», u ¢ penpoayKTOPOM B pYKe.



BaH#A «4épHbIMU ypaHo- (Deds 20mosum «ypaHosble CMePXHU» K pPasmelleHuU!o 8

8bIMU mabnemkamu» «A0epHOM peakmope»
CHapsx)aem «mesi»

RO

[opAuuti nap, 8bIx00s U3 «A0epHO20 peakmopay, pawiaem myp6uHy

Tyt yxe HacTynuI 1 MO# Yyepén paccka3aTb CBOUM
JIETSIM TIPO aTOMHYI0 9Hepruio u padoty ADC.
Mou ceiHOBBS TocMOTpenau dhotorpaduu pa3nny-

HBIX AaTOMHBIX CTAHIMI U3
WHTEPHETA, Y3HAIU, 4YTO

13 ceOsl MPENCTABISIOT Te
caMble «BECEJIbIE U ropsiune
YpaHOBBIE CTEPXKHU», KOTO-
pble OHU BUIIEIU B MYJIBT-
¢unbme. 151 HATSIAHOCTU
s1 MOKPAaCUJI Kakue-To 6e3-
0o0uIHbIE TAOJIETKHA YEPHBIM

MapKepoM, HalEN TpyOOouKy

HY>XKHOTO 1uaMeETpa 1 IoKa-
3aJl, KaK TB3JIbI 3aI10OJIHAIOT

SIIEPHBIM TOTTUBOM. ATOMHBII PeakTOp OUeHb XO-
PpOIIIO OBIT CHIMUTHPOBAH CKOPOBAPKO#A, OT KOTOPOit
Yepe3 CHIIMKOHOBYIO TPYOKY ITap BBIXOIVUIT HAPYXKY,
Bpalasi UTPymevIHyIo TypOruHy U3 KOHCTPYKTOpa
«Jlero». BMecTo TB3JI0B B CKOPOBapKy TTOMECTHIIN
TOPCTh CTPOUTETHHBIX aHKEPHBIX OOJITOB.

dTOM 1 OeTCTBO | 71

AtomHas 6omba 1 eé 3noBeLyne
CECTpbI NPeACTaBAANNUCD YEM-TO
CKa304HbIM 11 HEBEPOATHbIM,
bonee cTpawwHbIm, yem baba-dra
n Kowwein beccmepTHblit.

CIOpHpI/IBOM IJIA MCH4 CTajla II€CEHKAa NOIIKOJIb-
HMKa BaHI/I, KOTOPYIO OH OAHAaX/bl HAII€BaJI IIEPE

CHOM, UTpast Ha Oajnanalike, 1o IPUHITUITY «IT0I0

BCE€, 4TO TIPUAET B TOJIOBY». B moToke cjioB u pas s

A BLpyr KT0-T0 U3 HuX byaet
ynpaBAATb OFPOMHbIM U Kpa-
CMBbIM aTOMHBIM J1€ZI0K0JIOM
WK KOCMUYECKUM Kopabném,
OCHALLEHHBIM aTOMHBIM
PeaKTopoM, OTKPOET HOBble
CeKpeTbl aTOMHOro afpa’?

YCJIBILIAT MEJIOMUIO IIECHU «YBe3y TeOsI 1 B TYHIAPY»,
HO COBCEM C APYTUMHM cjIoBaMU. BaHs BcTaBui B
MECHIO TaKYIO BOT CTPOYKY: «DTH YEPHBIE TAOIETKI
Ha3bIBaIOTCS ypa-a-aH!»

BoT nMeHHO TaKM HEOOBIYHBIM CITOCOOOM, B
¢dopme Urpbl, MOU CBIHOBBSI TIO3HAKOMUJIUCH U
3aMHTEPECOBAIIUCH ONHOU U3 CIOXHEHUIINX TEXHU-
YECKHUX TeM — TEMOI aTOMHOM 3HepreTuku. [1pnuém
3aMHTEPECOBAIMCH HACTOJIBKO, YTO aXKe HAYIMIINCh
HaXOIWTb YpaH B IMEPUOANYECKON CUCTEME XMMUYE-
CcKuX 371eMeHTOB MeHenieeBa. MHe Obl, KOHEUHO,
0YEHbB XOTEJIOCh, YTOOBI CHIHOBbSI COXPaHUIU 3TOT
CBOI1 MHTEpEeC Ha BCIO XXM3Hb, BHIOpaB cede Ipo-
deccum, cBsI3aHHBIE C SHEPTUEH aToMa, U TIOJYyYUB
HeoOXxonuMoe JIjist 3Toro oopazoBaHue. YToObl OHU
OTHOCHUJIMCH K CBOEl TTpodhecCcru OTBETCTBEHHO U
YBJIEYEHHO, BBIITOJIHSS BaXKHYIO pOJib B obecreye-
HUU BCEX HAC AJIEKTPOIHEPTHUEH, a MOXET, 1axkKe B
MOKOpPEeHUU OecKpaitHuX paitloHOB Hallero Kpaiine-
ro CeBepa, rie Ipyrue MCTOYHUKY SHEPIUU OYeHb
TPYAHOIOCTYIHBI. A BAPYT KTO-TO U3 HUX OyIeT
YIPAaBJISITH OTPOMHBIM U KPACUBBIM aTOMHBIM JIEI0-
KOJIOM UJIM KOCMMYECKUM KOpabyIéM, OCHAILIEHHBIM

aTOMHBIM PEaKTOPOM, OTKPOET
HOBBIE CEKPEThl aTOMHOTO siapa?
MoxeT, OHM CTaHYT XUMUKa-
MU, (pU3UKAMU, UHXXEHEPaAMHU,
KOTOpbIE Bceraa ObLIv 1 OyayT
HY>XHBI aTOMHOM SHepreThke?
Ho naxe eciv Mou ety U He
CTaHYT BEJIMKUMM YYEHBIMU,
KOHCTPYKTOPaMHM PEaKTOPOB, HO
OyIyT MUMETh K aTOMHOM TeMaTH-
K€ XOTh KaKoe-TO OTHOIIIEHHE,
TO MHE, KaK OTILy, BCE paBHO

OyIeT oYeHb NPUITHO. MOXHO MogaHTa3upoBaTh

M Jajbllle, IPeACTaBUB, YTO C MOUX JeTeil HAUHETCS
HOBasl AMHACTHSI aTOMILIMKOB, a 51 OyIy CUUTAThCs €€
OCHOBaTeJIeM, TaK KaK HUKTO paHee U3 MOMX POIU-
TeJiel M pOIHBIX OTHOIIIEHHUSI K aTOMHOM OTpacjv He
MMeJI U TI0Ka YTO He UMeEeT... @
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BECTHYK aTOMMpOMa
despanb — mapT N2 2 2019

NABUTb UHTENTEKTOM

% JlyXOBHBIE CKpPEMbl [yXOBHBIMU CKPEMaMU, HO MbI XKUBEM B MaTe-
PUAIBHOM MUpE, U IaXe 10 POCCUSIH CTaJI0 IOHEMHOTY JIOXOAUTb,
YTO B NIOOATILHOM CMBICIE B O/Kaiiiiem OymayieM KOHKYpEHTaMU
HaMm OyJIyT He JII0[H, a BrojiHe cede anroputMsl. U Bot yxxe PUA
#. «HoBoctu» coobiaer, 4To TpeTh poccrsiH 00eCTIOKOEHA BO3ZMOXHOM Yyrpo-
3014 oTepu paboThl U3-3a Pa3BUTUS UCKYCCTBeHHOro uHtesuiekra (M),
®ENOP BYIHOBCKMI TOBOPUTCS B UCCIIENOBAHUN MEXKITYHAPOIHON KOHCAITUHIOBOI KOMITAHUNA
BCG. I1pu aToMm 3ampoc Ha perynupoBanve MW, mutyT B areHTCTBE,
IUTSL 3aIIUTHI pabounx MecT B Poccrn 0603Haummm 56% pecrioHIeHTOB, a
32% oTMeTHIM, YTO COBpEMEHHAsI CHCTeMa 00Pa30BaHUsI HE TIO3BOJISICT
TOTOBUTB JIETEH K PHIHKY Tpyna Oymyiero. «[lopsimka TpeTr pecrioHIeH-
TOB BBIPAXXAIOT CHJIbHYIO 00€CTIOKOEHHOCTh BO3MOYXHOM YTpO30i TOTepr
paboTHI, B YaCTHOCTH, B TOCCEKTOPE, B CBSI3M ¢ BHenpeHreM U », — otme-
i aKerepThl BCG. T1po o6pa3oBaHue AeTeil U Mpo MX MECTO B OyayIeM
TIOTOBOPUM B HAIIIMX CIIEMYIOIINX 3aMeTKaX Ha TOJISIX UICTOPHUY OY/YIIIETO.
A BOT UTO KacaeTcs 3a1poca Ha PeryJIMpoBaHKe, TO TYT €CTh O YEM IO~
yMaTh.
B 1970-¢ romp! mtociie u3BecTHOTO HoKIana Pumckomy kiyoy «[Ipeness
pOCTa» BO3HUK TEPMUH «YCTOWIMBOE Pa3BUTHE», KOTOPBII OTIPENeNsIeTCst

Ha CeTO/IHS KaK pa3BUTHE, He TIOAPHIBAIOIIEEe BOZMOKHOCTH YIOBJIETBO-
peHUsT MoTpeOHOCTel Oymymx nokojeHuit. B 2015 romy Opranuzatus
O6bvemHEHHBIX Hatmii mpuHsia psin TOKYMEHTOB, KOTOPEIE ONPENETISTIOT
1IeJI ¥ OXWIaeMBble Pe3yJIbTaThl B 00J1aCTH yCTONUMBOTO pa3Butus. Llemn
9TH, HATO 3aMETUTh, BECbMa aMOUITMO3HbIE ¥ TIPEICTABIISTIOT COOO TTaH
JEeCTBUIA, pa3pabOTaHHBIN ST 3aIUTHI TUTAHETHI U HACEJISIIOIINX e€
JIOIIei, a TakKe s MX TporBeTanus. He OyneM rimy6oKo morpykaTbest

B TIepevnciieHue 1eselt ycroitunoro pazsutust OOH, mipu xxemannu nx
MOXXHO HATH U U3y4UTh, OTHAKO YK€ CeiiIac MOXKHO C YBEPEHHOCTHIO
CKa3aTb, YTO OPraHM3alMHU HY>)KHO BHUMATEJIbHEE CISIUTD 32 PA3BUTHEM
MW B Mupe. A TO He pOBEH Yac MPOITyCTUM 3aKaT YeJIOBEUECTRA.

Bort yxxe u kosutern u3 HaygHoro uznanust Naked Science yrBepKaaror, 4To
B OyIyIlleM MCKYCCTBEHHBII MHTEIUIEKT MOXKET OTOMCTUTD YETIOBEUECTBY 32
«TUTOXOE TTOBEIEHUE.

Hwurara: «Ha ciydait, ecyii MalmHbI CTAHYT pa3yMHBIMU WV CO3HATETTb-
HBIMHU, Y CTIELIMAJICTA TI0 9TUKE U3 YHUBEPCUTETa KOposieBbl Buktopuu B

M XOTﬂ " OXO)KE Bemnrrone Hukomaca Arapa ecTb cepb€3HO€ ITpeaocTepekeHre: Mallli-
d ! HBI OY/IYyIIIEro MOTYT PacIUIaTUTBCS C JIIOAbMHU 3a TO, KaK MbI 00paIliaeMcsI ¢
II,O 3T0 |'0 " 0 KA MX HECO3HATEIbHBIMU MPeIKaMU CETOIH». « Bo3aMOXHO, Hallle TIoBeeHIe

10 OTHOIIEHMIO K Heco3HaTelbHOMY MM ceromHsi mO/KHO COOTHOCUTBCS C
nAn EKO’ rOTo B MTbCH TeM, KaK MbI XOTeJIX Obl, YTOOBI JIIOAM OOpallaiuch ¢ JoobiM MU Oyoyiie-

K H E" POCTbl M r0, KOTOPBIi CMOXET YyBCTBOBATh M CMOXET CTpanaTh, — IUIIET Arap B
cBoeM acce i nopraia The Conversation. — Kak, 1o HallieMy MHEHUIO,

OTH 0 I'u E H Mﬂ M Ha Hac OyayT pearupoBaTh CO3HATEJIbHbIE MALLIMHBI OyayIIero?»

M E)K ny n |.0 nbM M Wnest o poboTax, ¢ KOTOPBIMU TIOXO 00palliaiiCh M KOTOPhIE BOCCTAIN
MPOTUB JIIONIEH, HEe TaK JaBHO ObLIa 03ByYeHa B TAKMX HAyYHO-(DAHTACTH-

M A" r0 P M TMAM M YeCcKHUX JIeHTax, Kak «Mup [ukoro 3anana» u «beryuiuii no je3suio».

Hy)K H O H ALI H H ATb Bkpartiie, cornacHo Arapy, Jiydiiie repectatb ocKoposiTh Asekcy u Kopra-

HY, €CJTU, KOHEYHO, Bbl HE XOTUTE, YTOOBI B ONIMH MIPEKPACHBIH IEHb Bally

YXE CE ro n HA. IBEPb BHIOWII TEPMUHATOD. @




POCATOM (..'
KaK Ha NafioHy
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POCATOM

9 lii

A3C mupa Aatunkm

Y

Hoeoctn fanepea Eweé

B mo6unbHom npunoxeHun «PocaTom Kak Ha lafOHN»:

1. Bce aTOMHble CTaHUUK MWUpPa Ha KapTe

2. Hpopmauma no scem AIC
(cTpaHa, onepaTop, TMN peakTopoB, rof BBOAA U BbIBOAA M3 SKCMTyaTaumm u ap.)

3. Qatumkm pagmnauun cuctembl ACKPO ¢ nokasaHnammn o6 ypoBHe paguaumm on-line
4. QoToranepes aToMHOM oTpacan Poccnn

5. HoBocTtu lockopnopauum «Pocatom» ¢ on-line o6HoBNEHVEM

6. CTpyKTypa aTomHOM oTpacnu Poccunn

7. NIHTepecHble dpaKTbl

QR-kop anA TenedpoHos iPhone QR-kog pnAa tenedpoHos Android

[ina cuntbiBaHmA QR-Kopa Bam HeobxogMmo ycTaHoBUTb Nto0Yio 13 cywecTByowux B Apple Store nnn Android Market cunTbiBatoLmx nporpaMmm
(Hanpumep, gna iPhone - Bakodo, gna Android - Barcode scanner). MNocne yero, npockaHuposas QR-kog, TenepoH aBToOMaTNYeCKn OTKPOeT
npunoxeHve Pocatoma B UHTEPHET-MarasuHe, 1 Bbl CMOXeTe ObICTPO YCTaHOBUTL ero Ha Balll TenedoH
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SCIENCE

OF RESPONSIBILITY

Rosatom and the
Russian Academy
of Sciences signed
a cooperation
agreement

By Dmitri Chernov
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The newly established partnership will concentrate on hi-tech projects. When Alexey Likhachev, Director General of
Rosatom, and Alexander Sergeev, President of the Russian Academy of Sciences, were signing the document, those present
at the event had a feeling that something long awaited was happening there. And, to be honest, the very idea of two —
high-tech and research — giants joining their efforts is so sel-evident that the signing ceremony seemed to be a mere
formality. It was academic research that stood at the origins of the Russian nuclear industry, and it was the Soviet Academy
of Sciences that made the largest contribution to the Soviet atomic project and creation of Soviet nuclear weapons and,
after that, civil nuclear energy. In a word, what should have happened did happen, and yet February 7, 2019 was truly a
milestone for the nuclear industry. Two heads are better than one is what best describes the partnership. From now on, the
two partners will work together in most fields of research, including promising nuclear energy technologies, thermonuclear
fusion, material studies, plasma and laser based solutions, nuclear medicine and IT... Right after the signing ceremony, RAS
President Alexander Sergeev told Vestnik Atomproma how the partnership between Rosatom and the Academy of Sciences
would make the economy more innovative and what the Russian scientific community thought about it.

%
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ANDER SERGEEV
iflent of the Russian Academy of Sciences

Mr. Sergeev, what Hoes the signed agreement mean for the
Académy?
It méans very mug¢h to us because we all realize that our
contihued inefficieficy in introducing innovations is a major
of national economy. If we take a look at the current sources of
science, wg¢’ll see that goyernment funds exceed those coming from
in general §by a wide mafgin.

ally different from the global trend and above all from
t we are trying to compete With. By contrast, they have most finance
hat does it mmean? It means that foreign economies

finance for nation
businesses, indus

ts from making the right investments in
science and quickly return their money by developing technology and research. This
approach is very effective, well functioning and is essential to fast economic growth.
The conclusion we make is plain and simple: until we learn to work as they do and
until businesses outperform the government in the amount of investments in research,
we will not be able to build an innovative economy or catch up with our rivals. Even
commodity-based industries need innovations, but government-owned companies,
such as Rosatom or Roscosmos, need them all the more. This is the reason why we are
establishing closer ties with the nuclear industry. We want to know what Rosatom needs
and, by responding to these needs as researchers, give them an opportunity to introduce
innovations to the market and generate profit because profit is a key performance
indicator of any company. When Rosatom generates profit from all of its new products
and use some of the money earned to finance research — in other words, when research
activities begin paying off — we will see our economy becoming truly innovative. I think
that Rosatom is the most hi-tech Russian company, a company that has money and
an understanding that partnerships between business and science are really necessary.
It is an ideal candidate to launch a new model of cooperation with academic science.
The country needs positive examples of such partnerships because many do not believe
that we are able to build an end-to-end research-to-market chain of innovations. It is
cooperation between us and Rosatom that will produce such positive examples. Then
other large companies will follow.

Foreign economies
have learned that
they can generate
huge profits from
making the right
investments in
science and quickly
return their money
by developing new
technology.
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When research
begins paying off,
we will see our
economy becoming
truly innovative.

How much time do you think is needed to bring accumulated scientific knowledge up to date?
You know it is partially up-to-date. Research institutions have long been spending
government money on R&D programs, with many of them initiated by the Ministry
of Education and Science. Most of new knowledge obtained lies idle somewhere
and no one makes use of it. I think that there is something what has already been
developed and what businesses need. They are simply unsuspicious of the things done
or projects designed by someone, albeit on paper or as a laboratory experiment. This
is where we should feel the needs of one another. And of course, we should be looking
for new solutions and discoveries. The government is responsible for the development
of fundamental science. Large businesses and government-owned companies do
sectoral research. I often hear that sectoral research is dead in Russia. That’s wrong,
it is not. Sectoral science is concentrated in large companies and is more applied than
fundamental. It is alive in those fields where research results can be introduced at a
minimal risk for the companies.

And there is a large playground between fundamental and sectoral branches of science.
It should not be financed entirely by the government as it performs its function as a
source of finance for fundamental research, and businesses are afraid of investing here
as this is a risky area. This is the root of the problem, and this is why that area should be
an area of joint responsibility of businesses and the government. The national strategy
for scientific and technological development gives an answer to the question of how to
bring results of fundamental research to the market by acting on this playground. >
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| think that Rosatom rosatom is on the constant search for breakthrough technologies. What can the Academy of

. . Sciences offer it today?
IS th e most h I-tec h It is a matter of joint analysis and understanding. People often say that scientists make
R uss | an com p an y’ inventions that are not very much needed by business. Right now we are discussing a very
interesting topic, a joint biophotonics research program, with Rosatom. Biophotonics is the
acom p an y t h at use of advanced optical radiation sources to diagnose and treat different diseases. Today,
biophotonics is the world’s fastest developing photonic market. It is exactly demand that
h ds mone y an d drives this market because biophotonics offers entirely new opportunities for diagnostics
. and treatment. Unfortunately, as it often happens, our medicine will not have the new
an un d erstan d n g technology until it is widely used abroad and foreign manufacturers occupy every market
t h at p artners h | p S niche even though we have much know-how in this field. The biophotonics program is one
of those developed jointly by research institutions and Rosatom. It is just a small example,
b etween b us i ness which is not a core activity of Rosatom but illustrates an interesting line of our cooperation.
. Biophotonic solutions can definitely make it to the top. Much is said about hydrogen
an d science are economy, which is also a very interesting area of research. We have studied it for so many
years. Our research archives hold reports on multi-year studies of hydrogen economy and its

really necessary.

different aspects, but no step has been ever made to go beyond research.

What stands in the way? Why do businesses show no interest?
Because our large businesses have a sufficient income from selling conventional
technologies, which were developed long before. Speaking honestly — and Rosatom has
repeatedly mentioned the same — most of Rosatom’s contracts are for new reactors and
reactor fuel. But these technologies are growing out of date. It is clear now that Rosatom
needs new research to develop new technologies, which are more expensive, and bring
them to the market. Rosatom realizes that it is hard to remain a technology leader when
technologies are becoming outdated. This is where its agreement with the Russian
Academy of Sciences is rooted, and so are talks about alternative energy and hydrogen
economy. By the way, if we take a look at wind generation, Rosatom operates the largest
fleet of wind turbines in the country. Wind generation can also be expanded although
Russia does not need it very much since we have enough energy from other sources. But
just imagine that wind energy becomes much cheaper than any other energy source, and
our northern neighbors with their vast wind farms offer us energy which is much cheaper



Today, biophotonics
is the world’s fastest
developing photonic

market.

Do you know what
else is positive about
the partnership
between Rosatom
and the Academy?
Rosatom is the best
qualified customer
for fundamental
research.
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than energy we generate domestically. Can you imagine what it will mean? That’s why
we need to monitor this trend. Although we do not need much wind energy at present,
it might be reasonable to design wind turbines that will be produced in Russian and sell
them to other countries where these technologies are needed, and Rosatom understands
it perfectly well.

Who plays a leading role in the partnership between the Academy and Rosatom? Who relies

more on whom?
As Alexey Likhachev said at the meeting of the Scientific Council, “we should be leaders
of the global hi-tech market.” It is a present-day necessity to have new technologies,
which cannot appear without science. Do you know what else is positive about the
partnership between Rosatom and the Academy? Rosatom is the best qualified customer
for fundamental research. The state nuclear corporation has strong research divisions
staffed with scientists who know what science is and why it is not always sufficient to
invest money and require the final product to fully meet initial specifications. A creative
approach is essential. Researchers from Rosatom and the Academy of Sciences often
work side by side — a key factor of success in cooperation between business and science. 1=
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Breakthrougn
N Plan

ALEXEY LIKHACHEV
Director General, Rosatom Group

The mid-term goal Rosatom sets|for itself is to enter the ranks of the world’s
technology leaders while being today a major player of the global nuclear
industry. It is clear that the goal chnnot be achieved without reloading

and rewiring the entire research division of the state nuclear corporation.
This is the reason why a year ago fo the same day and to the same minute

the year 2018 was declared the Year of Science in Rosatom. We gave a start to an extensive
program of restructiuring the entire system of how our applied research teams work and how
we interact with th¢ scientific community and young talents, identify areas of interest and
finance knowledge jmanagement activities in the company. It was evident that we won’t be
able to handle the thsk on our own. In cooperation with our colleagues from the Russian
Academy of Sciendes, we defined fields of cooperation and decided to join our efforts and
concentrate techndlogical, industrial, human and financial resources on solving the problems
that will lay the foulhdation for a technological breakthrough. A breakthrough that is essential
for the Russian nudlear industry and Russia in general to play an important role on the global
stage. Jointly with the Academy of Sciences, leading universities and Kurchatov Institute,
our “elder academig brother”, we prepared a new plan to identify areas of interest for coming
decades. Today welare going to discuss specific steps and approaches with different schools
of thought, universjties and academic groups able to propose creative ideas and develop areas
we are interested in. Everyone would agree that Rosatom is a hi-tech industrial company, so
the market expectsi|it to release fully commercial products. To achieve this, we will form a
pool of scientific idkas, develop technologies capable of bringing the ideas to life and design an
economically feasilhle marketing model. This is how we are going to move forward.

The Presidential Dfcree on National Objectives and Strategic Tasks of the Russian National
Development Till 2024 provides for 12 strategic lines of development. Rosatom additionally
proposed its own Nuclear Science and Technology Project that will comprise four federal
programs for the dagvelopment of fast neutron reactors, thermonuclear fusion technology,
new materials and dolutions for power supplying systems, and small nuclear reactors. We are
now in the process pf obtaining all necessary approvals for the project, and I am sure that our
partnership with th Academy of Sciences and like-mindedness with directors of universities
and research institytions will be the key to success. Objectives and goals of the Project are
ambitious and stretfh beyond 2024. The Project will require groundbreaking ideas and bold
decisions, and we are ready to search for them. But they can only be found together. @
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USG-series low voltage
switchboards passed
international tests
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By Dmitri Chernov
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Russian manufacturers of low voltage switchboards (LVS)
won a true and long-awaited victory in Grenoble (France) as
USG series LVS produced by Rosatom’s subsidiary Urals Elec-
trochemical Plant (UEP) went through 14 tests at F-Lab Volta
to be certified to international standards. The tests were suc-
cessfully passed by all 11 units delivered to the laboratory. The
significance of the event lies in that it was a necessary step in
the strive of RASU (a Rosatom Group integrator for automated
control systems) to bring UEP products to the international
market. This is the reason why the testing process was super-
vised by RASU and Rosatom. Vestnik Atomproma discussed
with Dmitri Moskalenko, RASU-RET Project Manager, how the
tests were going, how important the new equipment was for
the industry and whether RASU would be an exclusive LVS
supplier for Rosatom’s overseas nuclear power projects.

DMITRI MOSKALENKO

Mr. Moskalenko, how were the tests going and what was their goal?
The primary goal of certification testing is to prove conformity with the
EU health and safety standards under different conditions and impacts,
including natural and man-made disasters. In France, our equipment
was tested for conformity with two TEC standards (IEC 61439-1 and
IEC/TR 61641) and international standards for the construction
of nuclear power plants. Conformity with these

standards means that equipment can operate safely USG Series IOW Voltage SWitChboardS

and reliably in accordance with design specifications.

All of them were tested in the laboratory. For prOdUCEd by Rosatom’S SUbSidiary UEP
example, some components of our low voltage went through 14 tests at F_Lab VOIta to

switchboards were tested for overtemperature. . . .

Overtemperature tests on certain LVS circuits were be certlﬁed to |nternat|0na| Standards°
carried out at the rated current and frequency. Rated

current was supplied to each switchboard, with temperature measured

at points most prone to heating. A single USG model had up to 220

sensors installed to measure temperature at 2,500A current. Another =
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- Low voltage distribution switchboards (LVS)

Low voltage switchboards are designed for auxiliary
power systems of power stations, including nuclear
power plants, and electrical installations in different
industries. They are used to supply and distribute
electric power and control electric drives and actuators.
LVS products are manufactured by Urals
Electromechanical Plant (UEP, Yekaterinburg). Serial
production was set up in 2008 as part of an extensive
defense conversion program. Low voltage switchboards
produced by UEP are installed at most Russian nuclear
power plants. At present, UEP is manufacturing LVS for
the Belarus NPP, Kursk Il and Kudankulam.

series of tests — short circuit current and thermal stability tests —
investigated whether the switchboard could withstand 100kA current
during three seconds. It is clear that these tests are destructive for the
equipment. They are considered to be passed if the switchboard does
not damage a person standing near it — the doors do not swing open,
no piece shoots out or open fire breaks out. It was no surprise for us that
the tests were passed as this was the load we designed and specified in
the test program.

Of course, no one experiments on real people; the effect is simulated.
The tested switchboard is surrounded by cloth-covered structures, and
if the cloth is touched by an electric arc or burning pieces and starts
smoking or burns through, the test is failed. The most remarkable test is
a dynamic short circuit test at 220kA current. It is not even a matter of
seconds — it is an instantaneous peak current that is applied to test how
strong and resistant switches, buses, insulations and the entire system
are. Everyone was wondering whether the switchboard would pass the
test. But when the test was over — and I should say there was much
noise during it — they opened the switchboard and saw that it was intact
inside. It withstood all the electric load applied. Our French colleagues
were somewhat envious and kept saying, “Why? How’s that? Even our
products cannot withstand such a high load.” To cut the story short,
our LVS passed a series of 14 different performance tests and proved
to operate in accordance with design specifications, be reliable in every
situation and do no harm to the operating personnel.

In France, our equipment was tested
for conformity with two IEC standards
(IEC61439-1 and IEC/TR 61641)

and international standards for the
construction of nuclear power plants.




Any other parameters tested?

In fact, we tested two models, one rated 1P31, the other IP45. An IP31
rated item should remain functional when water drops from above
(for example, when the roof leaks). A switchboard rated I1P31
should not let in a certain amount of water. If an item is rated
IP54, it should withstand water splashing against it from any
direction (for example, when a hot water pipe is broken or when
a fire sprinkler system is activated and water pours right onto the
switchboard). Our switchboards were also tested for resistance to
impact load (by imitating a sledgehammer strike), and so on. In
a word, they were tested for their ability to operate in completely
different conditions. As for seismic and vibration resistance, these
qualification tests will be performed in Germany in the near future
to confirm that our equipment meets the strictest requirements of
our customers from every region where Russian-designed nuclear
power plants operate or are constructed.

It should be noted that each nuclear site has its own requirements
for equipment resistance. The very name of qualification tests
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Is it actually possible to meet all these requirements?

Before we went to France, we knew what
requirements there would be and did some
preliminary testing. For example, the 2,500A
current test was performed at +35°C. The
equipment worked at load for eight hours and even
stopped heating after some time — it stabilized.
By the way, we had ten more degrees in reserve
if judged by the temperature curve. This means
our equipment will definitely withstand a six-hour
test at 43°C. Some customers make requirements
stricter than IEC standards. They are either a
higher operating temperature or resistance to fungi
in a humid climate or anything else — you name it.
Many contracts for the construction of a nuclear
power plant provide for LVS to have a service life
of up to 60 years. It is but natural that customers
make so unusual requirements. Just imagine how
resistant our equipment should be to be able to
operate for 60 years in tropical conditions or in
a salt fog. To be sure, the equipment is tested
for resistance to salt fog and different species of
fungi and bacteria. All these factors are taken into
account in qualification tests.

How many low-voltage switchboards does a nuclear
power plant need?

The number of LVS varies. It largely depends
on the construction region and available
infrastructure and also on whether we construct
the first reactor unit or not. A nuclear power
plant located on the sea shore like Akkuyu and
having the same size needs around 1,400 LVS
units for the construction of the first reactor.
About a half of them, or 700 units, are needed for
auxiliary facilities on the construction site, such
as lighting installations, general-purpose pumps,
water desalination and treatment plants, and so
on. And the same number of units is needed for
the first reactor.

Is there anything innovative in USG low voltage
switchboards? What is their difference from other
product lines and competition products?

suggests that we need to confirm that our equipment is resistant
to any known external impacts and meets additional requirements
in a specific region of operation. For example, such nuclear power

plants as Kudankulam and Rooppur need tropical versions of the
equipment. For this reason, overtemperature tests are performed
at +43°C for 6 consecutive hours.

Sure there is. It was life that made us introduce a
number of solutions that can be considered truly
innovative and different from many others. For -
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example, it is prohibited after the Fukushima As for your question about competitors, there is no Russian company
disaster to install switchboards in the basement manufacturing LVS with the same specifications as our USG products
of nuclear power plants. They should be placed have. And please note that these specifications are confirmed by a
higher. Safety standards have also become more European laboratory. I can say with confidence that, in terms of safety
stringent. Switchboards should now be able to and other specifications, our 100A to 2,500A alternating current low
withstand a magnitude 9 earthquake at 30m voltage switchboards are getting closer to major global manufacturers
altitude instead of magnitude 7, which is customary of electrical equipment, such as Schneider Electric, ABB, Siemens
in Russia. Differences are many. The new USG and General Electric. But the USG series LVS are much more price-
(Ural Switchgear) series has a 2.5mm thick steel competitive — they are 1.5 or even 2 times cheaper than their foreign
frame (instead of 1.5—2mm steel used before) and counterparts.

an increased number of fixtures

to hold buses and switches in Everyone was Wondering whether the
place. It is important to mention  qwitchhoard would pass the test. But when

that, along with increased safety

requirements) the warranty life has the test Was over - and I ShOUId Say there
also increa;ed o 50 years and  was much noise during it — they opened the

i Russi . . . o o
more (in the me EE - switchboard and saw that it was intact inside.

the warranty period used to be
limited to 25-40 years). With this |t Withstood the entire electric load applied.
in mind, we now use aluzinc alloy

coating instead of just zinc coated steel. As I have
already mentioned, requirements for the short
circuit resistance of LVS used in Russian-designed
plants constructed abroad have become stricter.
Now they have to withstand min. 100kA current for
up to 1 second in overtemperature testing and up to
185KkA in dynamic testing. These resistance levels are
much higher than those of the previous generation
low voltage switchboards produced by UEP.




ANDREY BUTKO
Chief Executive Officer, RASU

With the goal of entering the global LVS market,
UEP and RASU launched a joint project to improve
design and production technology of low

voltage switchboards to make them competitive
internationally. The new product line will be
marketed under the USG (Ural Switchgear) brand.
The USG products are fully compliant with EU and
IEC standards. In March 2019, the new low voltage
switchboards passed certification tests and were
certified to |EC standards by ASEFA. The compliance
certificate will enable us to enter the international
market with our products for Russian-designed
nuclear power plants and other industries. Already
in 2019, RASU as the owner of engineering design
and its business partner UEP will be able to supply
LVS to all Russian-designed nuclear power plants
constructed abroad.

The most remarkable

test is a short circuit

How will this business line develop
test at ZZOkA current. in the future? Will LVS be upgraded?

Is USG switchgear the only electrical product from Russia It is a fact of life that low voltage
on the international market? | mean, has any other Russian company switchgear is growing smarter. Each LVS already
entered the global market ahead of RASU? contains a number of automation modules and
RASU isyet the only Russian company selling these products globally. components and can be operated almost from

No other company from Russia has done anything like that before. a tablet. According to statistics, only 150—170
Partially because it is very much time and money consuming to pass out of every 650 switchboards on the market are
European tests. Besides, European industry standards and testing customary, with the other 500 being smart. And
methodology for LVS are different from what we have in Russia. if they are smart, it means they have automation

By the way, we plan to set off some of the tests passed at F-lab Volta components and dedicated software installed.
against the tests yet to be passed in Russia for conformity with the I should say that these components are all of
national industry standards. This will help us save money on Russian Russian origin, and their price is almost two
tests that are necessary to qualify the equipment for the use at nuclear times the price of all other components of a low
power plants constructed in Asia. voltage switchboard. Specifically, based on the
available figures, a customary switchboard costs

Have you received any orders already? around one million and a half rubles; its smart
Yes, we have, but mostly from southern regions — Akkuyu, Kudankulam counterpart costs two times that much. Customary
and so on. Turkey requires the equipment to be IEC-compliant, but switchboards have reached their technology limit

the location of a testing laboratory — America or Europe — makes while their smart versions are developing so fast

no difference to it. Finland wants certification tests to be passed in that it is impossible now to take a cheap customary
the European Union only. Requirements differ. IEC certification unit and upgrade it. They are simply incompatible.
will enable RASU to deliver its low voltage switchgear to Paks II, It is not really possible to save on a cheap but
Hanhikivi 1, Akkuyu, El Dabaa, Rooppur and other nuclear power outdated solution. In the long term, extra money
plants. We plan to deliver more than 12,000 units for a total amount spent on a smart LVS will pay off and give you a

of RUB 20 billion over the next 10 years. chance of continued growth. @
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Living in the 27t century, we are used to many of the
blessings of modern civilization. One of them — electric
power — comes as naturally for us as air. But you would
be probably surprised to know that about a fourth of
the global territory does not have access to electricity.
The reasons range from purely economic to technologi-
cal. Small modular reactors (SMRs) offer a solution to
the problem. Vestnik Atomproma discussed the specifics
of SMR design, operation and prospects with Alexander
Pimenov, Sc.D., Deputy CEO for Strategic Management
and Innovative Projects at NIKIET (Dollezhal Research
and Development Institute of Power Engineering).

% Mr. Pimenov, why are small modular reactors essential?
What are their areas of application?
If there is a shortage of heat and electricity in areas with
district heating and power generation, this problem is
usually solved in the traditional way by extending heating
networks and power grids and commissioning new capacity.
SMRs are essential to areas where there is no district heating or
centralized power supply. Such areas make almost two thirds of
our country’s territory and about a fourth globally. In Russia, these
remote areas are mostly located in Siberia and the Far East and
along the Arctic coast. Building a power grid or a heating network
there is either technically impossible or economically unfeasible,
but local communities and commercial facilities need heat and
electric power.
With no gassupply inthese areas, heat and power are mostly generated
by diesel-fired power plants. Their operation is associated with a
number of inherent difficulties, such as organizing maintenance |-
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and repairs, delivering fuel, planning and keeping fuel stock, and
handling the abundant amount of waste, for example, barrels which
are usually left unattended and pile up around the plants. This is
the reason why the idea of SMR-based power stations capable of
supplying remote areas with a sufficient amount of power and heat is
gaining ground in terms of technology, economy and environmental
safety. To no lesser extent is the idea of SMRs driven by the dream
of mankind to create an atomic battery, a goal to which the world
is approaching as technology improves. We believe that using our
expertise in the construction of naval reactors will be the most
effective way to design an SMR-based power station. And while
nuclear is well harnessed to the needs of transportation, interest
towards small modular reactors as heat and electricity generators is
growing at an increasing pace both in Russia and other countries.
Many companies, consortia and government bodies are working to
produce their design of SMR-based stations.

Given Russia’s plans for the Arctic region, SMRs show a lot of promise,
don't they?

The Arctic is just one of many examples showing how SMRs can
be used for local power generation. This region is very important
for our country, and we invest much effort in improving the
infrastructure along the Northern Sea Route, developing offshore
oil and gas deposits and establishing local economic
strongholds — and all this needs power. We
cannot yet compete in geographies with available
gas because gas-fired power stations are in the
lead there. SMRs can compete with either diesel
generation because they are estimated to perform as
well as diesel-fired stations or even better, or with
renewable sources of power because solar or wind generators need
high-capacity reliable power storage systems which have not been
developed yet. At present, renewables are only efficient if they are
used in combination with nuclear or diesel generation. It is too early
to consider them primary sources of power. Another challenge is
subsequent disposal of silicon-containing solar cells. It is not much
talked about, but the problem is serious and no solution has yet been

Our SMRs can compete with
either diesel generation or with
renewable sources of power.

found. We are now analyzing how economically
efficient we are in competition with LNG-fired
power plants. We hope that we’ll make it. To cut
it short, we are ready to replace or supplement
diesel generation in the communities where this
is the only source of power.

What are the challenges of using SMRs to generate
power in remote areas?

SMRs should be able to compete with other types

of generation in terms of economic efficiency,

technological viability and environmental
safety. The paradigm has
changed: the ‘generate
as much as possible’
principle, which used to
be a guideline, especially
in areas with district
heating, is now replaced
with the idea of generating locally as much power
as needed. Every decision to build a power plant
should be reasonable and factor in local power
needs and development prospects. The plant
should be located where it will be most effective
in technical and economic terms. We believe
that economic strongholds in the Russian Arctic



may be optimal locations for the first SMR-based plants. After that,
we can start building a network, or a web as we call it, of power
plants optimally spaced and provided with necessary infrastructure
that will enable centralized operation and proper control. These
administrative issues need to be solved in the near future, at the next
stage which we see and already work at. As soon as the decision is
made to build SMR-based power plants, this stage will be made a
reality. We are ready for it.

Technology of the Future

Interest towards SMRs is
growing globally. For example,
the IAEA publishes a semiannual
digest presenting the current
status and progress in this
industry segment. Some of
them belong to NIKIET.

townships and defense facilities in the optimal
way. Therefore, SMRs should be primarily
located in proximity to industrial facilities,
ports, transport infrastructure and towns. Safety
is, of course, the key requirement. Thanks to
multiple, robust safety systems, SMRs can be
built near residential arcas or infrastructural
facilities. This makes them more competitive
and cost-effective due to shorter power and heat

Speaking about economic strongholds in the Arctic and infrastructure transmission lines.
of the Northern Sea Route, is it in the footprint of the SMR network? And
how are they connected? How many SMR-based power plants are there in

This is a crucial question for today. We believe that SMR-based
power plants are of absolute importance for the Northern Sea Route
infrastructure. The state should take care of the quality of life in its
territory. This is why it creates what we call ‘economic strongholds’
in the Arctic region. We see that traffic along the Northern Sea
Route increases, but further growth is impossible without sea ports
and related infrastructure. Besides, development of abundant Arctic
offshore deposits also requires the transport infrastructure of the
Northern Sea Route to be fully operational and functioning. All
this is integrated into a single system. Much energy will be needed
when the Northern Sea Route and offshore deposits operate at full
capacity. We suggest integrating SMRs into the port infrastructure.
An SMR-based power plant specifically designed to be built in a
port will supply heat and electric power to neighboring deposits,

Russia and other countries?

Strictly speaking, the first nuclear power plant
in Obninsk has a small reactor, and so does the
operating nuclear plant in Bilibino.

Interest towards SMRs is growing globally. For
example, the IAEA publishes a semiannual
digest presenting the current status and progress
in this industry segment. For now, there are
more than 50 designs of SMRs differing in
purpose and specifications. Some of them
belong to NIKIET. An SMR-based power plant
is currently under construction in Argentina
(CAREM-25). Another one is built by the
US company NuScale Power. I would like to»
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mention that Argentina did not shy away from initially high capital
costs, which have since decreased by a third as compared with design
estimates. You know, optimizing costs when the project is running
is different from adjusting costs at the project design stage. This is
a ‘live’ adjustment, and it has a significant effect on the final price.
Increasingly more countries show their interest towards SMRs
because many territories are short of electric power.

Carbon-free energy is a competitive alternative to conventional coal

and fuel oil generation sources. And it is definitely a promising market.

What is your offering for international customers? How great is interest
towards SMRs?

Interest towards SMRs is very great. Everyone is interested in the

latest developments and industry prospects. But no new design in

the nuclear industry is created in a zip — it is a very long process.

We need to factor in geography and expected power consumption

to make the plant an efficient facility in economic

terms. Many countries want to enter the ranks of

The SMR iS assembIEd and fUEIed civil nuclear powers and optimize their power
at the manufacturing Site and then spending by constructing SMR-based power plants.

And it is true that low carbon economy is gaining

transported to the Operating Site' This importance as many understand that burning fossil
is the best way of delivering SMRs. fuels is not very efficient. There was no alternative

100 year ago, but progress in science and technology
has opened our eyes to the greenhouse effect and
global warming. We all know that emissions from

Containment with
SHELF reactor




Our key product that we are promoting today
is a power unit with the SHELF reactor. Itis a
well tested, multi-purpose unit with a variable
capacity and multiple applications.

organic fuel combustion must be reduced. Besides, burning coal is
a costly affair given the amount of emissions and their effect on the
environment. Nuclear power plants are different in this sense and
have a clear advantage over carbon energy. Pictures of snow give
a good example: it is black around coal-fired
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reason why the Regulatory Cooperation Forum
closely watches developments in the SMR
industry and takes a very cautious approach to
formulating SMR-specific requirements based
on international expertise in naval and research
reactors and progress in science and technology
without compromising safety. For example, the
American regulator has already made certain
amendments to its licensing procedures to cover
NuScale reactors. We work from the premise
that we have to follow the existing rules until new
standards appear. With this in mind, we analyze
existing standards and procedures and look for
the possibility of eliminating redundancy or
closing gaps in the current regulations to make
SMRs commercially attractive, more compact,
manageable and reliable without compromising
safety.

Since we plan to go global, we should not
disregard non-proliferation guarantees. This is
an issue that the IAEA is considering with respect
to SMRs. Since SMR-based power plants might
be used in non-nuclear countries which do not
have an established system of nuclear controls,
we will have to comply with certain safety and
security procedures, take anti-terrorist measures
and many other aspects into account. This is
why the international community is working
hard to develop a set of necessary requirements,
control procedures, and the safest optimal
logistics schemes. These aspects are in the focus
of attention and will play a critical role in making
a decision to deliver an SMR.

Do SMRs and large reactors differ in logistics and
control procedures?

They would if these procedures existed for
SMRs. As I have explained, control procedures
for SMR-based power plants are yet in the

development phase.

plants and white around nuclear plants. The ReglﬂatOfy COOPeration Apart from security, non-
Forum is an international venue  proliferation  requires

What are the main challenges of building SMRs? Any
federal regulations? Non-proliferation regime?

where they can discuss current

keeping commercial and
production  information

What you have just mentioned is exactly one of ~ regulatory issues, including secret.  Confidentiality
the present-day challenges of developing small th ose rel ated to SM RS of  information  must

scale nuclear generation. If a country wants to

build an SMR, it should a priori have relevant

expertise, capacity and technology. Safety of nuclear power plants
is controlled by authorized government bodies. The Regulatory
Cooperation Forum is an international venue where they can
discuss current regulatory issues, including those related to SMRs.
Today, safety is the primary concern and should be guaranteed
without fail. Existing safety standards apply to large nuclear power
plants. Other standards have not been developed yet. This is the

be guaranteed. That’s

the reason why the
IAEA discusses possible ways of guaranteeing
confidentiality along with security measures. It
is also important to guarantee that experts will
have access to SMRs. If a small nuclear station
is located in a country on a different continent,
regular inspections by authorized experts might

be reasonable to check at least tamper seals and I»
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Transportable power
unit with ATGOR gas-
cooled reactor

structural integrity. Remote control procedures should also be in Our idea of an SMR
place, but it is too early to speak about particular measures. They . I f . b d
have not been selected or approved yet because there are too many service lite 1S based on

of them. It is true that there cannot be too much safety, but we the premise that reactors

should not forget about the principle of reasonable sufficiency. Wi" not b e refu el e d on
Logistics of an SMR construction project is clearly different from site after their burn-out
conventional projects, isn't it? cyde endS

Differences in SMR logistics are essential. Large nuclear reactors
are not assembled before transportation. As for SMRs, their
construction is economically reasonable only when they are
assembled at the place of production to the maximum extent
possible. This assumption is confirmed by calculations of both
Russian and foreign analysts. In other words, the SMR is assembled
and fueled at the manufacturing site and then transported to the
operating site. This is the best way of delivering SMRs. We can
hardly imagine how a nuclear power plant can be built anywhere
beyond the Arctic Circle. The construction season there lasts as
short as three months. Constructing a nuclear plant would take us
long years. Since SMRs are assembled at the manufacturing site,
we need to think over routes and means of transporting this heavy-
weight cargo. In addition, SMR-based power stations will be highly
automated. Our idea of an SMR service life is based on the premise
that reactors will not be refueled on site after their burn-out cycle
ends. Shutdown SMRs will be transported — assembled as they
were delivered to the operating site — to a service station or to the
manufacturing site depending on the number of refuelings. After
scheduled maintenance and refueling, the SMR will be brought back
to the operating site. After two or three refuelings, depending on the
designed life and actual time in operation, the SMR will be either
decommissioned or replaced with a new one. This will be a shuttle-
like approach: an SMR nearing the end of its service life is taken
away and replaced with a new reactor; then the cycle repeats. This
approach enables us to manufacture SMRs in series. It means we
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Many understand that burning hydrocarbons is not very efficient.
A nuclear power plant, when carefully designed and professionally
operated, does less harm to the environment and people than a
power plant running on fossil fuels.

will need many reactors of the same design to ensure replaceability.
In this case, production and operation become more cost efficient
as it is always more expensive to make an individual product than a
series. According to our estimates, costs will significantly decrease
starting from the fifth SMR, and low production costs make small
reactors more competitive.

What experience has NIKIET gained in small modular reactors?

We have a solid experience in building naval reactors and use it
to develop SMRs and SMR-based power plants. Naval reactors
designed at NIKIET will serve as a reference for us in our SMR
projects. They have long been in operation, and we hope they will
continue operating accident-free as onshore facilities.

Our key product that we are promoting today is a power unit with
the SHELF reactor. It is a well tested, multi-purpose unit with a
variable capacity and multiple applications. It was initially designed
as an underwater facility and placed in a containment filled with
inert gas to prevent fire inside it. Needless to say, it is provided with
all conventional safety systems which are necessary for its operation,
with some extra systems added.

Then we designed a power unit with the turbo generator also
placed inside the containment. In fact, it is a ready-to operate
power unit that can be installed anywhere onshore. After that, we
added a reactor module to our product offering. It can be replaced
independently, so that we do not need to transport the entire plant
for refueling. The turbine island remains on the operating site; it is

Semitrailer-based
power unit with
VITYAZ reactor

only the reactor module that is replaced. It might
be more cost-effective and convenient in certain
locations than a conventional approach. The
SHELF unit we offer has a capacity of 6.6 MWe,
which is the right amount enabling us to vary the
installed capacity on site within a very wide range
by connecting together as many units as we need.
We focus our efforts on capacities up to 20 MWe.
This is the main range of SMR capacities we offer
to our customers. Additionally, we develop more
compact SMRs with capacities smaller than that
of SHELF — they will be able to generate up to
one megawatt of electric power. Such SMRs can
be transported on one or more trucks depending
on how much cargo they can carry. Compact
SMRs in our offering include pressurized water
reactors (VITYAZ) and upcoming units with
gaseous (ATGOR) or liquid metal coolants, but
these are next generation facilities. @
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= O630pbl HOBBIX MPOAYKTOB
w Pacckasbl O pa3BUTUM HOBbIX BM3HECOB aTOMHbIX MPEANPUATIN
= VIcTOpUYecKne dakTbl 1 MHTEPECHeNLLne brorpadrm PaboTHMKOB OTPACN
= MaTepuanbl O pa3BUTUM HOBbIX KOMMYHMKALMIA 1 COBPEMEHHbIN B3MIAL

MXYPHAN «BECTHUK ATOMNPOMA» YUTAIOT:

= PyKOBOAWTENM FOCKOPROpaumm 1 AenapTameHToB Pocatoma
= PyKkoBOAMTENM aTOMHbIX MPEAnpPUATAIA 1 ANBU3MOHOB PocaTtoma
= [lupekTopa ASC 1 KpynHeNLInX KOMOVHATOB
= COTPYAHWKM NPECC-CNYX6 aTOMHbIX NPeANpPUSTAR 1 OpraHu3aumi
= PyKOBOAUTENW NPELNPUATU-NAPTHEPOB U COTRYAHMKM aTOMHOW OTPac/n

Mbi npurnaiiaem K COTpyaHUYECTBY BCe Npecc-cnyx6bl npegnpuaTuii Pocatoma.
O DOCTUXKEHWUAX BaLLMX MPEANPUATAN y3HAET BCA OTPacsb!

Kak c Hamun cBasaTbcA?
Pepakumsa: [Imitpuii YepHoB m +7 (909) 924-01-56 w dchernov1973@gmail.com
Kommepueckuin otaen: TatbaHa Ca3oHOBa m +7 (964) 791-54-22 m Sazonova@strana-rosatom.ru
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BE3YI JIEPOIHAA EHEPALIA <o CO3MAHVE ALEPHOM
B SHEPTETUKE BY/IYLLETD LLL VHOPACTPYKTYPbI
S [TOGATHBEMAPTHEPCTBA - LGPOBBIE PELIEHHA
. KAKVCTOBUEYCTONWBOTD  “iod [UTAVHOPACTPYKTYPHbIX
PABHTIS TPOEKTOB
72 OTBETCTBEHHBIANOMXO o2 YENOBEYECK KATUATA
D KaKonOrMMTPHPODEBM ST KAKOAKTOP
PECYPCAM KOHOMUYECKOrO POCTA
(BEEHBIED MHBECTALLM S AEPHA METALUMA

BbICTABKA e [1IEHAPHAA CECCUA * KPYTJIbIE CTO/IbI « MOZMUCAHKA
(ATOMEXPO AWARDS»  B2B * SIDE EVENTS
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