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Ot pepakumm

PoBHO rop Hasaa, BO BTOpoM HoMmepe «BectHuka ADM 2.0», Mbl BBIOPaAY TAQBHOIT
Temoi1 peaktop BBOP-1200. PocaToM BO3BOAUT 3HEPrOOAOKM C 9TUM PEaKTOPOM

10 BCEMY MUPY, a ATOMSHeproMalil UrpaeT KAIOUEBYIO POAb B IPOU3BOACTBE 3TOTO
dbaarmanckoro Aast lockopriopauuy npoAyKTa. HelHeImHMi BBITYCK KypHaAa

MBI IOCBSITUAM APYTMM aTOMHBIM peakTopaM, B pa3paboTKe 1 IPOU3BOACTBE

KOTOPBIX aKTUBHO yyacTByeT ADM. Bce OHU NO-pasHOMY YCTPOEHBI U UIMEIOT

pasHoe Ha3HaueHye, a 00bEAVHSIET UX TO, YTO ITO CaMble IEPCIEeKTVBHbIE U CAMble
VMHHOBAal{MOHHbIE MalLHbI, C KOTOPBIMM CBSI3aHO OyAYylljee MMPOBOJ aTOMHOIL OTPACAMU.

BB3P-TOM — 3T0 HOBasi rAaBa B KHUTE€ BOAO-BOASIHBIX SHEPreTUYECKUX PEAKTOPOB.
OH oTAMYaeTCA NOBBILIEHHON MOIHOCTDBIO, YAYYLIIEHHBIMY TEXHUKO-3KOHOMUYECKUMU
[0Ka3aTeAsIMMU, B ero paboTe aKTMBHO MCIIOAB3YIOTCS HOBellIe MHDOPMaLMOHHbIE
TEXHOAOTUM.

PeakTopsl Ha OBICTPBIX HEMTPOHAX, B paspaboTKe KOTOPbIX Poccust Aep>Xut
HEOCIIOPUMOE AMAEPCTBO, OTKPBIBAIOT elile 60Aee MMPOKME MePCIEKTUBBI PA3BUTHS
ATOMHOJI 9HEPreTUKU. B IepByIo ouepeAb 9TO IePEX0A K ABYXKOMIIOHEHTHOI SIA€PHOI
SHEPreTUYECKO CUCTEME, KOTOPAsl pelIaeT 3aAa4/ HE TOABKO B cepe SHepreTUK,
HO U B 00AACTY 9KOAOI MY, IOCKOABKY peakTops! BH paboTarT Ha TOM, 4TO Cceityac
CUMTAETCS] OTXOAAMU, — Ha OOAYYEHHOM SIAEPHOM TOIIAUBE.

W HaxoHewu, MBVIP — camblil MOLIHBIN B MUPE ICCAEAOBATEABCKUI PEAKTOP,

Ha KOTOPOM Yy4eHble OYAYT CTaBUTDb SKCIIEPUMEHTDI U IIPOBEPSITh HayYHbIe TUIOTE3bI.
MBNP oTKpbIBaeT HOBble BOSMOXXHOCTY He TOABKO B 00AACTM HETIOCPEACTBEHHOM
BBIPA0OTKM SAEKTPUYECTBA, HO U B APYTMX Cepax, HAaIpUMep B SAEPHOI MEAULIVHE.

IIpusATHOrO M MMOAE3HOTO YTeHMA!

fOnus TuxoHoBa,
HAYAADHUK YNPABAEHUS
KOpHopamusHvLx KOoMMyHukayuii ASM
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Kntou k «YHykoTke»

OKBM AdpukaHToB NpucTynmao

K M3roToBAEHMIO 060PYAOBaHMSA PEAKTOPHOM
ycTaHoBky PUTM-200 Ans aTOMHOro AeA0KOAQ
«YyKoTKa»

PTM-200 — 5T0 yCTaHOBKA C ABYMS peaKTopaMu
TEIIAOBOJ MOIIHOCTbHIO 175 MBT Kaxkabii1. PY numeer
BBICOKMII pecypc, K09 OULIMEHT MCITOAb30BaAHNS
YCTaHOBAEHHO MOLTHOCTY U IIEPUOA HeTlpepPbIB-
HOJ1 paboTBhl, a TAK)Ke MUHMMAaAbHOE KOAMYECTBO
Neperpy3oK aKTUBHO 30Hbl. CaMa yCTaHOBKa
HOTpebAsIeT SHEPIUM MeHbllle, YeM MPeALIeCTBeHHN-
KM, YTO 00€eCIIeunBaeT Ayyllye SKCIIAyaTaLlIOHHbIE
XapaKTePUCTUKM ACAOKOAA B LIEAOM.

OKBM A¢puKaHTOB IPOM3BOAUT, B YaCTHOCTH,
KAI0OYeBOe 000pyAOBaHMe apOreHepPUPYIOILEro
6A0Ka: 6AOK TPYO U YCTPOVICTB, BHYTPUKOPITYCHYIO
IIAXTY ¥ KPBIIIKY peakTopa. VIsroroBaeHne kopryca
peakTopa 1 ¢puHaAbHAS COOPKA IPOXOASIT HA 3aBOAE
3nO-TTop0ABCK.

Taxoke OKEM 3aBepiunao paboTy HaA meperpy-
304YHBIM KOMIIAEKCOM, KOTOPBIN ITpeAHa3HaAuYeH AAS
neperpysky akKTUBHbBIX 30H PeaKTOPHBIX YCTaHOBOK
PTM-200. B mpo1iecce akcrAyaTalyuy aTOMHbBIX Ae-
AOKOAOB HEOOXOAVMO IPOBOAMTD Li€ABIIT Psip PaboT,
CBA3aHHBIX CO BCKPBITVIEM PEaKTOPa, BBIIPY3KOM
oTpaboTaBIIMX TEMAOBbIAeAsoMX cbopok (TBC),
3arpyskoi1 HoBblX TBC, MOHTa>koM peaKTOPHOIO
obopyaoBaHMs 1 obecriedeHreM GU3MYECKOTO ITyCKa.

«4yKoTKa» — 4eTBepThlil B CEpMM YHNUBEPCAABHBIX
ATOMHBIX AeAOKOAOB ImpoekTa 22220. Ero BBoA B 3KC-
MAyaTaluio naaHupyercs B 2026 roay.

BECTHUK A3M 2.0 N°2 2022

Y/KpYMHEHHbIM NNAHOM

NeTpo3aBOACKMALL BbIMOAHWA YKPYMHEHHVHO
cOOpKY KOPMYCOB MaBHbIX LLUPKYAALMOHHBIX
HacocHbix arperatos (FLIHA) ana sHepro-
6noka N2 7 A3C «TaHbBaHb»

CHayaAa coOpaAy HalpaBAsIOlLYe anmapaTbl —
ycTpoiicTBa BHyTpeHHero HacbhimeHus [TIHA. 3arem
MIX COEAVHUAM C pAQHLIaMU, TIOCAE YeTO KOHCTPYK-
LIMIO IOMECTYAM B ChepruiecKmil KOPIYC ¥ BBIMOAHM-
AV KOABLieBOI1 10B. CO0pKa co cdepoii BHIMOAHEHA
Ha Bcex yeTbipex Kopnycax I'LTHA.

Kopnyc T'LTHA Ha aToMHOJ CTaHLuu obecrnedn-
BaeT LIMPKYASILIMIO TETIAOHOCUTEAS U3 PeakTopa
B naporeHepatopbl. OH paboTaeT 1Mop AaBA€HMEM
TEITAOHOCUTEAS 0KOAO 160 aTMOChep 1 npu TeM-
nepatype 300 rpaaycos. B coctaB 060opysoBaHMs
PeaKTOPHOM YCTAaHOBKM OAHOTO SHEPTOOAOKA BXOAST
yeTpipe [TIHA.

300

IpuU TAaKOU TeMIepaType
pabotraer 'LIHA nHa A9SC




C nepBbIM TECTOM

3aBepLUMAUCE MEepBbIe UCMbITAHUA POCCUICKOTO
Hacoca ANS MepeKaykM OKMXKEHHOro rasa

Ha CTEHAE, TAE TECTUPYIOT KPUTHYECKOe
obopyaoBarme CMI-npoekTos

CreHp nocTpoeH Ha naomapke HUVDOA
uM. A. B. Ebpemosa B Caukt-IleTepOypre u BBeaeH
B 9KCITAyaTaLuIo B Aekabpe 2021 ropa. ITo KPyIIHBbII
Aa00pATOPHBIIT KOMITAEKC, IIO3BOASIOLIL UCTTBI-
TBIBATb HACOCHI, AeTaHAEPbI 1 KoMmIipeccopbl. OH
cTaA nepBoit B EBporne ucnpITaTeAbHOM MAOLLAAKON
AAs1 000PYAOBAHUS CpeAHe- U KPYITHOTOHHAXKHBIX
3aB0A0B CITI. KoHCTpyK1IMIO CTeHAQ pa3paboTasn
OTe4yeCTBEHHBIE CIIELIMAAUCTHI, @ Bce 000pyAOBaHue
AASI HETO TIOCTaBUAY POCCUIICKUE MPEATIPUSITHSL.
ITepBbIM TeCTUPYEMBIM Ha HEM 0OOPYAOBaHMEM
CTaA KPYMHOTOHHaKHBIN KproreHHsi1 CITI-Hacoc
DHK 2000/241, xoTOpbI1 ObIA pa3paboTaH U U3ro-
toBaeH B OKBM Ad¢pukanTtos. Hacoc npeaHasHaueH
Aas orrpysku CITI u3 pesepByapa XpaHeHUsI B TAaHKU
CyAHa-Ta30BO3a.

()

Onee Lllymakos,
oupekmop no ea3oHepmexumMuu
AO «AmomaHnepzomaui»:

«3HK 2000/241 — caMbii NpOM3BOANTEABHBIV POCCUIA-
ckui CMM-Hacoc. Ero ncnbiranns AAMAMCE TpU Mecaua —
ropasAo AOAbLUE, YEM TECTUPYETCS aHanorMyHoe 3apy-
6exxHoe obopyaoBaHme. Mbl 0TpaboTanm Bce BO3MOXHbIE
M HEBO3MOXXHbIE PEXMMbI. VICMbITaHWs MOATBEPAUAK
HaAeXHOCTb 1 paboTocnocobHocTb 060pyA0BaHMS,

a TaK>Xe KOMMEeTeHLUMM MaLLUMHOCTPOUTENBHOMO AMBM3NOHA
PocaToMa no co3aaHuio HOBbIX BbICOKOTEXHONOTUYHBIX
MPOAYKTOB ANASi FA30BOM OTPACAM».

Typums xxpet 6apboTep

3n0O-Toa0AbCK OTrpy3MA 060pyA0BaHME
Anst 3Heprobaoka N2 3 A3C «Akkyto» B Typumm

VI3roTOBAEHHOE 11 OTTPY)XKEHHOE 000pyAOBaHME —
9T0 6apbOTEP, KOTOPBHII BXOAUT B CUCTEMY KOMIIEH-
callMy AABAEHMSI peaKTOPHOM YCTaHOBKU. DTO OAUH
13 Ba)KHBIX DAEMEHTOB 000PYAOBAHUS PEAKTOPHOIO
octpoa ADC. Anmapar U3roTaBAMBaeTCs U3 ayCTe-
HUTHOJ XPOMOHMKEAEBOII CTAaAU U IPeAHa3HAYeH
AASI KOHAEHCALIMY 1Tapa, MOCTYHAOLIero 13 IepBoro
KOHTYpPa PeaKTOPHOT'O OTAEAEHM .

TexHMYECKMI IPOEKT aImapara paspaboTaan
crieguaanctst AO OKB «TMIAPOITPECC». Pa6ouyio
KOHCTPYKTOPCKYIO AOKYMEHTALINI0 — COTPYAHUKM
3uO-TTop0ABCKa, OHM JK€ COIIPOBOXKAAIOT U3TOTOBAEHME
UBAEAMSL.

15-ToHHbI anmapar pAocTaBasgercs Ha ADC
KOMOVHVMPOBaHHBIM CIIOCOOOM: Ha aBTOIIpHULIETe
6apboTep OTIPaBUTCS C 3aBOAA AO opTa B CaHKT-
ITeTepOypre. TaM ero neperpyssr Ha CyAHO, KOTOpPOe
¥ AOCTaBUT ero B Typuuio.

ITo He nepBblit 6apOOTED, M3TOTOBAEHHDII
3nO-TTopoabckom. O6opyaOBaHMe 3aBOAQ YCIIELTHO
aKcrayarupyercs y>xe Ha ADC «TstHpBaHb» B Kutae,
A3C «KypaHkyaam» B VIHAMM, Ha GAOKax BTOPOIL Ouepe-
AV POCTOBCKOI 1 A€HUHT PaACKOM aTOMHBIX CTaHLIMIA.

[\

15 s —

CTOABKO BECUT OAUH
6ap6oTtep Ha ADC




cobbiTua / HoBocTuM Pocatoma

BupeTb HackBO3b
PocatoMm HayHeT npon3BoAmMTb annapatsl MPT

OTeyecTBEHHbBIE MATHUTHO-PE30HAHCHbIE TOMOI'Pa-
BI C HANIPS)KEHHOCTBIO MAarHUTHOTO 1OAA 1,5 Tecaa
OyAeT mpousBoAUTH KoMnaHus «PycaTom Xaackear.
CepuitHoe IPOM3BOACTBO HAAAAAT K 2026 roay.

Ipepnpusitusi Pocaroma MMEIOT GOABILON OIIBIT
B pa3paboTKe BHICOKOTEXHOAOTMIHOIO 060PyAOBa-
HUS AASI AMAaTHOCTUKY U Tepanuy. AnmapaThl AAS
KOHTAKTHO Ay4eBO} Tepanuy IIPOM3BOANANCE ellle
B COBETCKOE BpeMsl, Ceityac BbIIYCKaeTCss 060pyAOBa-
HlJe HOBOTO ITOKOAEHMA: HaIIpyMep, FaMMa-Tepares-
TUYeCKUI KOMIIAEKC «Bpaxuym».

OreyecTBeHHbIe MPT, KOTOpBIE MAQHMPYET BbI-
myckaTh «Pycatom XaAckea», OYAYT pelaTtb camblit
LIVMPOKUI CIIEKTP MEAULIMHCKMX 3apad. MPT-pma-
THOCTMKA BXOAUT B ITepeYeHb PEKOMEHAOBAHHBIX
METOAOB 00CA€AOBaHMIT AASL 6oAee yeM 30 BUAOB
3a00A€BaHMIT, B TOM YMCAE AASL OEpEMEHHBIX XKeH-
IIVH U AeTell. MOLITHOCTY IIPOM3BOACTBA KOMITAHUM
MO3BOASAT BbIITycKaTb A0 65 epanHul MPT exeroaHo.

Monmam ero,
@CNAU CMOXKeLUb

Ha HosoBopoHexckon A3C co3panyT
YCTaHOBKY MO UCCABAOBAHUIO HEATPUHO

VMunymaTopamu npoekra craaum OO0beAHEHHBIN
MHCTUTYT SIAEPHBIX UCCAeAOBaHMII (I. AybOHa)

1 BOpOHeXXCKMi1 TOCYyAApCTBEHHbI YHUBEPCUTET.

B kauecTBe MAOLIAAKY BBIOpAH MHHOBALIMOHHBIN
aHepro6aok Ne 6 Hososoponexckoit A9C. Tam Haxo-
AUTCsI COBpeMeHHbIN peakTop BBOP-1200, KoTOpBIN
SIBASIETCSI MOILJHENMIIMM MCTOYHMKOM HENTPUHO

Ha 3eMmAe: OH MciyckaeT 600 KBUHTMAAVOHOB Hell-

TPUHO B CEKYHAY.

HetTpuHO — HEBEPOSATHO KpoLIleyHas YacTUL,
KOTOpasi yAep>XK1BaeT NPUCTaAbHOE BHUMAaHMeE yue-
HBIX. 32 ICCA€AOBAHWS HEMTPUHO BPYYMAU OOABILIIE
HobeAeBckux npemuit, yeM 3a paboTsl 0 KaKUX-AU60
APYT'MX 4acTULaX, HO BCE XKe OHA M3y4YeHa MaAo.
Halum KoAAery C4uTaoT, YTO C MOMOLIbIO0 YCTAaHOBKY
MM YAQCTCSI IPOABUHYTBCS B MICCAEAOBAHMSIX U AyY-
11Ie MOHATbh OCHOBBI GPUBMKY U YCTPONMCTBO BeeaeH-
Hol1. YcaoBus Ha HoBoBoponexckoit ADC — opAHM
U3 CaMBbIX IIPUBAEKATEABHBIX B MUPE AAS U3YYEHU S
3TOI YaCTULbL.

()

Eseerul fkywes,
HaxarbHuk omoera O6BeOuHeHH020 UHCIUMY A
S0ePHbLX UCCAEOOBAHUL:

«ANS OCYLLLEeCTBAEHWS MPOrPaMMbl HEMTPUHHBIX UC-
CAep0BaHMM TpebyeTcs BbICOKAs TOYHOCTb M3MEPEHWI.
Heobxoanma BceobbemMatoLwas MHGopMaLma Kak

0 NMOTOKE HEMTPUHO, TaK M 0 PaAMOaKTUBHbBIX POHaX,
CBSA3AHHbIX C KOCMUYECKMM U3AYYEHWEM W OCTATOYHOM
ecTecTBeHHOM paanoakTneHocTero. Ha ASC ycTaHoBaT
BbICOKOYYBCTBUTENABHbBIE AETEKTOPbI, KOTOPbIE ByAyT
KOHTPOAMPOBAaTb MOTOK HEMTPUHO, @ Tak>ke beTa-, ram-
Ma- M HEMTPOHHble POHbI. AOMNOAHNUTENBHO Mbl CO3Aa-
AWM 3D-aHanm3atop doHa KOCMUYECKOr0 U3AYYHEHMS».
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Cratop noctaBuA 3apauy

Ha sHeprobnoke N° 2 KanmHmHckom A3C
Ha LUTAaTHOE MeCTO YCTaHOBMAM HOBbIW CTATOP
reHepaTopa

ITo cpaBHEHMIO C TPEXHUM, HOBBIIT CTaTOp 00AaAQeT
YAYYILIEHHOJ KOHCTPYKL{¥€l, XOPOLIO OTPaboTaHHO

B IIPOM3BOACTBE U YCIEITHO 3apeKOMEHAOBaBIIEN

ce0s1 B 9KCIIAyaTaL[ M1 Ha TEITAOBBIX I aTOMHBIX
aAeKTpocTaHLMsIX. C MOMOILbI0 HOBOTO 000PYAOBaHUS
KOAMYECTBO OTITYCKAE€MOJI IIOTPEOUTEASIM
9AEKTPOIHEPT U YBEANIUTCSI.

AocTaBka 11 ycTaHOBKaA CTaTOpa 0Ka3aAach HEeTPU-
BUAABHOI 3apa4ert. UTOObI IpUBE3TY MHOTOTOHHBI
arperar ¢ 3aBoaa-usroropureas B Cankt-TlerepOypre
Ha KaaunuHckyio ADC, UCIOAB30BaAM CIIELIMAABHBIN
JKeAe3HOAOPOXKHBIN TpaHcropTep. AAsI ero nepemerte-
HMsI B MQLIMHHBIN 3aA 9HEProOAOKa MCIIOAb30BAAKCH
crieljaAbHasl MOPTAAbHAS CUCTeMA U TMAPAaBAMYeCKas
CcKUAAVHT-cucTeMa. CAOXKHeNIIME ONepaLyy IO MoAbe-
My M YCTQHOBKe CTaTOpa Ha IITaTHOe MeCTO ObIAM IIPOBe-
AEHBI C TIOMOLIBIO CLIEIIAEHHBIX B Tapy MOCTOBBIX KPaHOB
MAaIIMHHBIX 32A0B IEPBOTO I BTOPOT'O SHEPTOOAOKOB.

MoHTaxk Ha Kypckon-2

Ha ctposiwenca Kypckor A3C-2 cMOHTMpOBaH
cTaTop caMoro moluHoro B Poccun
TypboreHepatopa

Crarop — Ba’kHeif1lIas1 4aCThb reHeparopa. ViMeHHO

B HEM MeXaHM4YeCKas SHepIys TypOuHbI IpeobpasyeT-
Cs1 B 9AEKTPUYECKYI0. A ellle 3TO CaMblil TAXKeAbI 2Ae-
MeHT obopyaoBanus Ha ADC. Ero macca cocraBaseT
440 ToHH, AAVIHA — 9 MeTpOB.

B ropoa KypuaroB cTaTop mpu6bIA Ha YHMKaABHOM
JKEA3HOAOPOXXHOM TPaHCIIOPTepe, IpeAHa3HaYeHHOM
AASL TIepeBO3KM TSDKEAOBECHBIX U HerabapuUTHBIX I'PY-
30B. [lepeaoBast KOHCTPYKUMA MAATGOPMBI He UMeeT
OCHOBAaHMSI: I'PY3 ITOA AEJICTBMEM CBOETr0 Beca 3aXKu-
MAaeTCs MeXXAY PasABVDKHBIMU YaCTAMM MTAATOPMBIL,
4yeM 00ecreunBaeTCs €ro HaAeXKHOe KpelAeHMe. 3aTeM
C KeAe3HOAOPOXKHOTO TPAHCIOPTepa 060pyAOBaHIME
neperpysuau Ha 1000-TOHHYI0 CAMOXOAHYIO Dapxy,
YNIPaBAsIEMYIO C IOMOLIbIO AUCTAHLIMOHHOTO ITYAbTA.
Ha Hei1 TsKeAOBeC AOCTaBUAM K MECTY MOHTaXa.

(")

Onez LLnepne,

Oupexmop npoekma no coopysenut Kypckoi ASC:
«[MoAroTOBKa K MOHTaXKY CTAaTOPa Ha4anach roA Hasaa.
YYuymTbiBas Maccy obopyaoBaHus, noTpeboBancs ocobeiv
NOAXOA K BBIMOAHEHWIO TPAHCMOPTHBIX M MOrPY304HO-
pasrpy304Hbix paboT. CTaTop yCTaHOBAEH Ha LTaTHoe
MeCTO B 3AaHWMM TypBMHbBI NepBoro sHeprobnoka. 3Ta one-
paLyWs BbINMOAHANACH C MPUMEHEHMEM CreLManm3npo-
BaHHOW NOPTaAbHOM CUCTEMbI NOABEMA U NEpPeMELLeHUs
M AAMAACh OKOAO 12 4acoB».

[\

1255 MBTt —

MOILIHOCTD
reHeparopa
B peaKTOpHONI
yctaHoBKe BBOP-
TOUN. OHn b6yper
BboipabaThIBaTh
Ha 25% 6oAbiIe
9AeKTpPOBHEpPIruu,
yeM celnyac
NIPOU3BOAST ABeE
dAeKTpUUYECKUEe
Ma II U H bI

Ha AeCTByoIleN
Kypckonm ADC
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boaAbiie peakTopoB,
XOPOIINX M PasHbIX

C moeo momenma, kax Ha nepsom 8 CCCP u Espone amomrom peaxkmope O-1 bvira
noAyueHa S0epHas peakyus, Npouiro mpu yemsepmu sekd. Bce amo spems amomuas
HayKka 0YpHO pa3BUBAAACD: PEAKIOP 04N SIAEKIPOIHEPSUIO, «YULeA OO BOOY», CPOAMCA
NAGHDL NOAEOB B KOCMOC Ha Kopabae ¢ s0epHbiM 0Buzamerem. B mupe pabomarom
OecamKU pa3HoBUOHOCHIEU PeaKmopoB, NPUHeM y Kamodozo — CBOU 0COOEHHOCU

U Ha3Ha4eHue

BECTHUK A3M 2.0 N°2 2022



B 0AHOM 13 IPOIIABIX HOMePOB «BecTHMKa
ADM 2.0» MbI TOAPOOHO PacCKasblBaAK

00 0AHOM 13 (PAArMAHCKMX IPOAYK-

ToB Pocatoma — peaxTope BBOP-1200.

A B 9TOJI CTaTbe MOrOBOPUM O TPEX APYTUX
TEXHOAOTMSIX, B Pa3BUTUM KOTOPBIX
aKTMBHO y4YaCTBYIOT peAnIpusiTys ADM:
HogereM peaktope BBOP-TOV], peakTope
Ha OBICTPBIX HEMTPOHAX U OYAYILIEM UCCAE-
AoBaTeAbckoM peakTope MBIP.

BB3P-TOU: CMEHA MOKONEHUM

I[TepBbIM U3 TPEX PEAKTOPOB PACCMOTPUM
BBAP-TOM. X0Ts1 6bI IOTOMY, YTO CETOAHS
BOAO-BOASIHBIE SHEPTETUYECKUE PEAKTOPHI

COCTaBASIIOT OOABIIVHCTBO B MMPOBOM
aTOMHOM TIapKe.

Victopusi Texuoaoruu BBOP Geper
otcyer B 1955 roay, xoraa B VIHcTUTYyTE
aTOMHO aHepruu (ceityac aTo KypuaTos-
CKUIT MHCTUTYT) HOSIBUACS IIPOEKT [IEPBOTO

OTEeYeCTBEHHOTO BOAO-BOASTHOTO PEAKTOpA.
On 6bIA peaAM30BaH Ha IIepBOM 6A0Ke
Hososoponesxckoit ADC B 1960-x. TexHo-
AOTYS1 aKTMBHO pa3BuBaAach B 1970-80-x
roaax, 00AbLION yCIieX ObIA Y pEaKTOPHOI
ycraHoBky BBOP-440 — ASC c Humu
cTponAuch He ToAbKO B CoBerckom Coioze,
HO 1 B APYTUX CTpaHax. B xoHne 1970-x
OBIAO 3aMTYIL}EHO HOBOE IIOKOAEHME Peak-

®oto: AHapeit PapueHko
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Peaxmop BBOP-TOM cobupaiom
Ha 3aBo0e Amommaui
8 BoazodoHcke

Topos BBOP-1000, moAyunBsiee akTMBHOE
pasButue B CCCP u cTaBlliee OCHOBOJ
SKCIIOPTA aTOMHBIX TEXHOAOTMIT AASI Poc-
cuy. CAeAYIOLINI LIar B pa3BUTUM BOAO-
BOASTHBIX PEaKTOPOB CBSI3aH C YCTAaHOBKOI
MOBBIILIEHHO MoLHOCTM BB3P-1200.
CeroaHs aKCIIAyaTUPYIOTCS YeThIpe TAKUX
6a0Ka B Poccuu v opuH B Beaapycy, ele
HECKOABKO 6A0k0B ¢ BBOP-1200 crpouTtcst
mAM 3anaanrpoBaHo Ha ADC 3a pyOesxom.

CeropHs1 B A€TOIVCY BOAO-BOASTHBIX
PpeakTopOB NUIIEeTCA HOBasl CTPaHMLIA —
oHa nocssuieHa npoekty BBOP-TOM. Kak
u BBOP-1200, oH OTHOCUTCSA K HOBeLIeMy
NokoAeHuo peakTopos 11+, Toabko elrje
MOlI{Hee, 5JKOHOMUYHee 1 be3omacHee. ABa
6A0Ka C 3TMMU PEAKTOPAMMU Y>Ke CTPOSITCS
Ha Kypckoit ASC-2.

I'raBHbIM KOHCTPYKTOpOoM BBOP-TOV, Kak
U APYTHIX OT€YeCTBEHHBIX BOAO-BOASHBIX
SHEpPreTNYeCK!X PeaKTOPOB, BBICTYIIMAO
nopaoabckoe OKB «ITMAPOITPECC». TOU
pacuppoBbIBAETCS KAK «TUIIOBOI ONTH-
MU3MPOBAHHBIN MHPOPMATU3IPOBAHHBII»,
a OCHOBOJ ITPOEKTA CTAAM TEXHUYECKME
PpelleHVsI XOPOLIO 3apeKOMEHAOBABIIETO
cebs1 BBOP-1200.

VaroroBaeHue nepBoit peakTop-
Hoit ycraHoBkY BBOP-TOV Hayaroch
B 2018 roay Ha AToMMallle, a B arpeAe
2021 ropa KopIyc peakTopa 1 raporeHepa-
TOPBI AASI TepBOro 6a0ka Kypckoit ADC-2
yXe oTrpysuAn. Beero Ha cranuum oyaer
yeTbIpe 3Heprobaoka ¢ BBOP-TOV, Mo
HOCTb Kaxkporo coctaBut 1200 MBr.

HecMoTpst Ha TO 4TO HOBBIN peaKToOp
OCHOBaH Ha TexHoAaoruy BBOP-1200,
Y YCTaHOBOK €CTb CYILLieCTBEHHbIE Pa3AU-
yysi. Bo-nmepsrix, BBOP-TOV nsrorosaex
u3 6e3HMKeAeBOIT CTaAU. TeXHOAOT S
MIpeAyCMaTpPMBaeT YeThIPe CBAPHBIX IIIBA
BMECTO 1LIeCTH, KaK y Koprryca BBOP-1200,
a B aKTMBHOI1 30He CBapHbIe COeAVHe-
HUS M BOBCE ICKAIOYEHBI, YTO YAYYIIIaeT
9KCITAyaTaLIMIOHHbIE XapaKTEePUCTUKY,
MMOCKOABKY PaAVallIOHHOE BO3AEVICTBYE Ha
LIBBI MMHMMAaAbHOE. 340-TOHHbII KOPITyC
peakTopa CIIoCOOEH BBIAEP)KMBATh AABAE-
Hue B 250 armocdep, 4To Bbliie paboyero
B 1,4 pa3sa. Bce aTo no3BoAut nmocae 60 aet
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Bsepxy: Kopnyc peakmopa
nomeusarom 8 no03eMHbLIL
KeCccoH 0As npoBedeHUs
2UOPABAUHECKUX
UCHBLIMAHUT.

Caesa: BBOP-TOM

20MOBUMCA K 01m2py3Ke
Ha Kypckyrwo ASC-2

BECTHUK ABM 2.0 N°2 2022

PabOTHI IPOAAUTD CPOK CAYKOBI KOpITyCa
elje Kak MMHMMYM Ha 20 AeT.

BBOP-TOM nmpeamnoaaraet ApyTyro KOM-
MOHOBKY 000pyAoBaHus. Hanpumep, mapo-
reHepaTopbl PACIIOAATal0OTCs B ABa PSIAQ TTO
ABa IIaporeHepaTopa B KKAOM, a He BOKPYT
SIAEPHOTO PeaKTOPa, KaK B IIPEABIAYIIIMX
ycraHoBKax. CaMy ITaporeHepaTophl TOXe
MOA€EPHM3MPOBAaHHbIE: AAMHA KaXKAOTO
yBeAMYeHa Ha MeTP, OHY CTaAU OObeMHee
U TIPOM3BOAMTEABHEE. B KOHCTpYKLUY Te-
nepb OTCYTCTBYeT KOAAEKTOD Mapa B Bepx-
Hell YacTy maporeHepaTopa. ITap BBIXOAUT




113 OAHOTO NaTPyOKa, KOTOPbIIT HATIPSIMYIO
COEAVHEH C ITApOIPOBOAOM.

BriepBble AAST POCCUICKVIX BOAO-BOASTHBIX
SHEPreTUYeCKNX PeaKTOPOB PEAYCMOTpPeHa
oceBast CUMMETPUS B IIAQHE, IPY KOTOPOI
IaporeHepaTopbl Pa3MeILAIOTCS B OAHY
AVIHUIO, @ HEKOTOPBIE SAEMEHTBI [IEPBOTO
KOHTYPa 3epPKaAbHO IMOBTOPSIIOT APYT ApYyTa.
ITo yIpolaeT KOHCTPYKLMIO U 00ecreun-
BaeT S5KOHOMUIO MaTePUAAOB M PACXOAOB.

Eile 0AHO OTAMYME OT MPEABIAYLIIMX
npoexkToB ¢ BBOP-1200 — ero «tunmusa-
LiMsI» 38 CYET MCIIOAb30BaHMsI MH(MOpMa-

Kak yctpoen BB3P-TOU

BepxHuit 6nok:
3A€eCh pa3MeLLieHbl
MPUBOAbI CUCTEMbI

VNPaBAEHMS M 3aLLMTBI,
BbIBOAbI AQTHMKOB
BHYTPVPEaKTOpHOro
KOHTpOAS.

NAPAMETPbI:

Kopnyc peakrtopa:
BEPTUKANbHbBIV
LUMAMHAPUYECKNIA COCYA,

C AHULLEM 1 NaTpybKamu.

B HeM HaxopaTCa
BHYTPUKOPMYCHbIE
YCTPOMCTBA, B TOM YMCAe
TENAOBbIAEASOLLME COOpKM
(TBC) 1 TennoBblpaeAFOLLME
3NeMeHThI (TB3A),
BHYTPMKOPMYCHas LIaxTa,
BbIFOPOAKA M BAOK 3aLLMTHBIX
Tpyb.

3300 MBT — TennoBad MOLLHOCTb

163 wT. — KoAmyecTso TBC B akTMBHOM 30He

94 wT. — KonmyecTtso OP CY3

60 neT — Cpok CAY>KObI

LIMOHHBIX TEXHOAOI'MI1. BHe 3aBuCcHMOCTH
oT TOro, rae 6yaer crpoutbesa ADC, paspa-
6GOTYMKY Y UBTOTOBUTEAU OOOPYAOBAHMS
CMOT'YT IIOAB30BAaTbCs €AMHOI MHpOpMa-
LIMOHHOM 0623011 C CYLIECTBYIOLIMMU OTpa-
6OTaHHBIMY PeLIEHVSIMY U AAAIITVPOBATD
MX K KOHKPETHOMY ITPOEKTY.

PeaxTop AAst iepBoro 6aoka Kypcxoir
A3C-2 yxe oTrpysxeH. BeayTcs cTpouTeAbHO-
MOHTa)KHbI€ PabOTbI Ha ITAOIAAKE COODY-
JKEHVSI CTAaHLIUM 3aMeLLeHNs], Pa3BEPHYTHI
paboThl Ha 06BEKTAX BCIIOMOTaTEABHOTO
u obecrieuyBaroOLIero HazHayeHus. B sapauy

OAVDKaVILIEro BpeMeH) BXOAUT obecrieueHne
TOTOBHOCTH TPAHCIOPTHO-TEXHOAOTMYECKON
CXeMbI K MOHTa’Ky peakTopa. « MoHTax
KOPITyCa PeaKTOpa — 3TO KAIOYeBOe COOBITIE
COOPY KEHsI SHEPrOOAOKA, KOTOPOE 3HAMEHY-
€T aKTUBHYIO a3y MOHTaXa 000pyAOBa-

Hus PY 11 0T KOTOPOTO BeAETCSI OTCYET AO
HavaAa IIyCKOHAAQAOUHBIX pabot Ha ADC», —
OTMeYaeT 3aMECTUTEAD FEHEPAABHOTO
KOHCTPYKTOpa — HAUYaAbHMK OTA€AEHUS

TI0 aBTOPCKOMY HaA30pY Y COIIPOBO>KAEHUIO
akcnayaragyy AO OKB «TMMAPOTTPECC»
AHTOH MapTbIHOB.
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PEAKTOPbI HA EbICTPbIX HEUTPOHAX
PeakTopbl, B KOTOPBIX TEMTAOHOCUTEAEM SIB-
ASIETCS1 BOAQ, — AQAEKO He eAVTHCTBEHHDIE.
CeropHs NnepCrieKTVBbI pa3BUTVSI aTOMHOI
SHepreTVKY CBA3bIBAIOT BO MHOI'OM C pe-
AKTOpaMM Ha OBICTPBIX HEMTPOHAX, TAE

B KQUeCTBE TEMAOHOCUTEAS] ICTIOAb3YETCS
pacrnaaBAeHHbI1 HaTpuit. [To pacripocTpa-
HEHHOJ1 CpeAM aTOMILIUKOB Bepcuy, abbpe-
Buarypa BH o3HauaeT «ObICTpbIIT HaTpYe-
BbII». Takue peakTopbl pa3pabaTbIBaAVICh
B pa3HBIX CTPaHaX MUPA, HO HAMOOABIINX
YCIIEXOB B pa3pabOTKe 3TOro HallpaBAEHU
AOCTHMTAQ Hallla cTpaHa. TOABKO y Hac Aelt-
CTBYIOT SHepreTuyecKyie peakTopbl 3TOTO
tuna — BH-600 1 BH-800 Ha beaosipckoit
A3C, a Takxe pa3pabaTbIBAeTCsI HOBBIVA,
6oAee MouHbI peakTop BH-1200M.
Pa3paboTKy KOHCTpPYKLMyM peakTopoB BH
ocyutectBasier OKBM AdprkaHTOB.

PeakTOpb! Ha OBICTPBIX HEMTPOHAX
HalleA€HbI Ha TO, YTOOBI AOBECTU AO
COBEPILEHCTBA TEXHOAOTMIO 3aMKHYTOI'O
SIAEPHOTO TOIIAVIBHOTO LIMKAQ, KOTOPYIO
4acTO CBA3BIBAIOT C MEYTON YeAOBEUECTBA
0 BeyHOM ABurateae. CyTb B TOM, UTO peak-
TOP MOXXET pabOTaTh Ha TOM, YTO CUMTAETCS
0TX0AAQMU — Ha OTPAOOTABIIEM SIAEPHOM
toraugse (O T). OST, koTopoe npous-
BOAUTCS B TEITAOBBIX peaKTOpax, HY>KHO
©6€e30MacHO XPaHUTb, YTO BECbMa HEIIPOCTO.
Aubo nepepabarpIBaTh, @ 5TO MOTYT AEAATh
peaKTopbl Ha OBICTPBIX HEMTPOHAX. AAST HUX
3TY OTXOABI — BIIOAHE IIPUTOAHOE TOTIAUBO.

PasButne TexHorornu BH Havaroch
B 1959 roay ¢ co3apaHMsI SKCIIepMMEHTAAD-
HBIX peaKTopoB B OM31KO-3HEpreTNIeCcKOM
MHCTUTYTe. B 1973-M COCTOAACS SHEPromycK
peakropa BH-350, koTopsiit mpopabo-

TaA 25 AeT, TOATBEPAUB HAAEXKHOCTD
1 6€301aCHOCTb.

B 1980 roay samyitieH sHepro6Aoxk N 3
Beaosipckoit ASC c peakropom BH-600.
OH AO CHX ITOP YCIIEIIHO SKCIIAYaTUPYeTCS
B KOMMepueckoM pexume. Koadouimenr
JICTIOAB30BaHM Sl yCTAHOBAEHHOI MOLIIHOCTH
9HEPTrOOAOKA TOAAEP>KMBAETCS Ha CTa-
OMABHO BBICOKOM YPOBHe B 75—80%, BBIXOA
AOATOXXMBYIIMX Ia30a9PO30AbHBIX PaAUO-
HYKAVMAOB B OKPY>KQIOII[YIO CPEAY OTCYT-
CTBYET, 2 BBIXOA IHEPTHBIX PaAVIOAaKTUBHBIX
ra30B IPEHEOPEXIMO MaA Y COCTABASIET
MeHbl1le 1% OT HOpMaAbHBIX IIOKa3aTeA€l.

AeiicTByOIas AMLIeH3MsI pa3pelnaeT
aKcIAyaTanuio peakropa BH-600 a0
2025 ropa. Ho no pesyabraTam aHaAm3a,
BoimoAHeHHoro B OKBM, peakTop MoXeT
paboTaTh 1 AOABIIE: CeiT4ac UAYT PabOTLI
110 060CcHOBaHMI0 60-A€THETO CPOKa
9KCITAyaTaLIUM.

Caeayromuii mar B paspaboTke peax-
TopoB atoro Tuna — bH-800, koTopsiit

10 BECTHUK ABM 2.0 N°2 2022
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Cnpasa: peaxmop EH-800

B 9Hep2obAOKe

Ne 4 Berospckoui ASC

Buusy: beroapckas ASC,

20e IKCHAYAMUpyomcs
peakmopvi BH-600 u bH-800

Kak yctpoeH peaktop BH-1200M

VcnonHMTeAbHbIE
MexaHm3mbl CY3 (cuctem
YMPaBAEHMA M 3aLLMThI)

ABTOHOMHbBIN TEMAOOOMEHHMK CUCTEMBI
aBapunHoro oteoaa Tenna Na/Na

[NaBHbIV LLMPKYASALMOHHbIN
Hacoc 1-ro KoHTypa

Kopnyc peaktopa

AKTMBHas 30Ha

HanopHas kamepa

YcTponcTeo ana cbopa
pacnaasa TonAnBa



XonopHas GUABTP-AOBYLLIKA
nepBOro KOHTYpa

[poMeXxxyTouHbIN
TennoobMeHHMK Na/Na

MAPAMETPbI:
1 —

> 2800 MBT — TennoBas MOLLHOCTb

> 1220 MBT — 3/eKTpuyeckas MOLWHOCTb

43,5/40,7% — K03 PULMEHT NOAE3HOTO
ApencTems (6pyTT0/HeTTO)

B 2016 roay ObI1A 3amyieH Ha 4-M 6AOKe
Beaosipckoit ASC. Ero TeraoBast Mol-
HOCTb IO CPAaBHEHMIO C IIPEAIIeCTBEHHNU-
KOM yBeAMyeHa Ha 42%, sAeKTpUuecKas
AoBeaeHa Ao 880 MBr. BH-800 craa
CaMBbIM MOIIIHBIM B MUPE€ AVCTBYIOLIVM
9HepreTUYeCKVM PeakKTOPOM Ha ObICTPbIX
HeNTpOHaX.

OpHaxo HoBasi paspaboTka OKBM
AdprKaHTOB CMOXET B CKOPOM OyAyILLiEM
YAYUIIMTB 3TY TIOKa3aTeAl. Peub mpAeT o pe-
axkTope BH-1200M, TenaoBasi MOIIHOCTh
KOTOPOro OYAET COCTaBASITh HE MeHee
2800 MBT, a aaexTpuueckass — 1220 MBr.
Texunyeckas kounenuys bBH-1200M
MPUHSITA U OAOOpEeHa KaK OTBevaroulasi Tpe-
OOBaHMSM, IPEABSIBASIEMBIM K PEAKTOPaAM
IV noxoaenus. Ha HaygHO-TeXHMYeCKOM
coseTe Pocaroma, KOTOPBIN COCTOSIACS
B KoHLe 2021 ropa, npoext bH-1200M
6bIA 0AOOPEH AAST COOPY>KEHMS B Ka4eCTBE
nsToro aHeprotaoka beaosipckoit ASC.

PeakTOpbI Ha OBICTPBIX HEITPOHAX Ype3-
BBIYAIHO BaXKHBI AASI CTPATeTUY Pa3BUTUS

0Te4YeCTBEHHOM aTOMHON 9HEPIreTUKH,

B KOTOPOJ1 0003HaY€eH IIEPEXOA K ABYXKOM-
TTOHEHTHOM SIA€PHON SHEPTreTUYEeCKOM CUC-
TeMe. C OAHOJ CTOPOHBI, €CTb PeaKTOPbI
BBOP Ha TenAoBbIX HEMTPOHAX (OCHOBA CO-
BpEMEHHOV aTOMHOU 9HEPTeTUKMN), & C APY-
Ot CTOPOHBI — OBICTpBIe peakTopbl. Ecan
VX 9KCIIAYaTUPOBATh B COUETAHUM APYT

C APYTOM, OAYYMTCSA 3aMKHYTbIV SIA€PHBIN
TOMAUBHBIN HUKA (3ATLI). D10 Mo3BOAUT
pacLIMpUTh TOIIAMBHYIO 623y — HaInpu-
Mep, BOBA€YD B 3TOT LIMKA IIAYyTOHUIA,
00pasyoLMiICst TPy OOAYYEHM B SIAEP-
HBIX PeaKTOpax ypaHa-238 — OCHOBHOTO
M30TOIA MPUPOAHOTO YPaHA, ¥ yMEHBIIUTD
00bEMBI PaAMOAKTUBHBIX OTXOAOB,
6Aaropaps «AOKUTAHUIO» COAEPIKAIMXCS
B HUX AOATOXMBYILIMX M30TOMNOB. To ecTb
pelaTcs cpasy obe KAIoueBble IPo-
6AeMbI AaTOMHOI1 SHEPTeTUKMU: pecypCcHas,
CBSI3aHHAsI C OTPAHMYEHHOCTDIO 3aI1acCOB
MIPMPOAHOTO YPaHa, ¥ 9KOAOTYeCcKas, CBsI-
3aHHas1 C POCTOM 00'beMOB OTpaboTaBILIErO
SIAPHOTO TOIIAMBA.

11
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KoumpoavHas coopka
UccAe00BameAbCcK020 peaKmopa
MBUP Ha Amommause

BECTHUK ABM 2.0 N°2 2022

MBWP: HOBbIA UCCNEAOBATEAbCKUA
Pa3BuTre peakKTOPOB Ha OBICTPBIX HEll-
TPOHAX HEBO3MOXKHO 0€3 IIOCTOSTHHBIX
Hay4YHBIX I/ISI)ICKaHl/H;I, CMEADBIX 3KCIIe-
PUMEHTOB U NMpOBepOK runores. He Bce
MAEU MOKHO IIPOBEPUTH U MONPOHOBATD
B Aaboparopusix. HayuHas pabora Ha
yxe aenctyromux ADC ToxXe AOBOABHO
orpaHuyeHa. VI ceropns Pocarom co-
3AaeT YHMKAABHYIO ICCAEAOBATEABCKYIO
siAepHYIo ycTaHOBKY — MBVP, mHOrO-
LeA€BOJ MCCAEAOBATEAbCKUI peaKTop
Ha OBICTPBIX HEMTPOHAX.
VccaepoBaTeabcKue siAepHBIE pe-
aKTOPBI — 9TO Ky3HUL|a IEPEAOBBIX

A€V aTOMHOM dHepreTuku. B Hamen
CTpaHe eCTb ObICTPBIIT UCCAEAOBATEAD-
ckuit peaktop — BOP-60, HO OH BBeaeH
B 9KCIAyaTaluio B 1968 roay u B cko-
POM BpeMeHU McuepIiaeT CBOM pecypc.
Ero un 3amenut MBUP. Texunueckue
XapaKTepUCTUKU HOBOTO peaKkTopa
HaMHOTO IIPEBOCXOAST IOKa3aTeAn
BOP-60 1 mO3BOASIT pelaThb IKUPOKUIL
CIIEKTP HAayYHBIX 1 KOHCTPYKTOPCKUX
3aAQ4, 2 MICCAEAOBAHMSI MOXKHO OyAeT
MPOBOAUTH B HECKOABKO pas ObICTpee.
IToMMMO OCHOBHOTO, HATPMEBOTO,
MEVP 6yaeT copep>XaTh ellje Tpy Hesa-
BUCHUMBIX KOHTYpa. OHM IIPOXOASIT Yepe3




AKTUBHYIO 30HY peaKTopa 1 MO3BOASIOT
C03AaBaTh 0COOBIE YCAOBUSI AASI OOAY-
4yeHUs1 MaTepuaAoB. [Tomumo HaTpus,
TEMAOHOCUTEASIMU B PEaKTOPE BBICTY-
MAOT CBUHEL U TEAUIL.

MBIP cmoxeT BhipoaBaTh OY€Hb MOII]-
HBIIT TOTOK HEMTPOHOB, UMEHHO Ha 3TOM
OyAyT ocHOBaHbI aKcriepuMeHThl. Cpean
HUX eCTb ¥ QyHAQMEHTAAbHbIE UCCAE-
AOBaHMS (HAIIpUMep, U3y4eHue CBOJCTB
«TEMHOU MaTepuUn»), U MPUKAAAHBIE: Ha-
paboTKa U30TONOB AASL IAEPHOI MEAN-
LMHBI, 00AyYeHMEe MOAEAEI TOMAVBHBIX
CTep>KHell, MICCAEAOBAHMsI MaTEPUAAOB,
13 KOTOPBIX OYAYT CO3AaBaTh KOpIyca

MNeperpy304Hbin
MexaHu3M

[MeTneBon KaHan

Tpybonposoab!
1-ro KoHTypa

Kopnyc
M 3aLLUMTHBIN KOXKYX

MAPAMETPbI

Kak yctpoeH MBUP

VIcnoAHUTeAbHbIe
MexaHm3mbl CY3 (cuctem
YTMPaBAEHWA U 3aLLMTI)

[oBopoTHbIE NPO6KM

YcTponcTea
nosopoTa
npobok

B3K (BepTMKanbHbIM 3KCMe-
PUMEHTAABLHbI KaHan)

PaananbHbin OTpa>kaTenb

]
=150 MBT — TennoBad MOLLIHOCTb

= 4,0 MBT — 3neKTpuyecKas MOLLHOCTb

83 T — Bec roToBOro Kopnyca peaktopa

550 MM — BbICOTa aKTMBHOM 30HbI

50 neT — cpoK cAy>KbbI

LM — pmameTp

peakTopoB AJC Oyayero. bes MBVP
Pa3sBUTHE ABYXKOMIIOHEHTHOM SA€PHOM
SHEPreTUKM A0 ObI TOPA3AO AOABLIE.
HoBp1i1 nccaepO0BaTEABCKUI PEaKTOP
CTPOUTCS TaM Xe, TAe HAXOAUTCS
ero npeplectBeHHUK, bOP-60, — Ha
Tepputopuu HayuHo-uccaepoBaTeAb-
CKOTO MHCTUTYTA aTOMHBIX P€aKTOPOB
B ropope Aumutposrpape. ITocae
3aBeplIeHus CTpoiiky Poccus moayuur
00beKT, CPABHUMBIII 10 3HAYMMOCTH
¢ Me>XXAyHapOAHOM KOCMUY€eCKO
CTaHLMEN — 3AeCh TOXe OYAYT CTaBUTD
YHMKaAbHbBIE 9KCIIEPMMEHTbI KOMaHABI
y4eHBbIX U3 pa3HbIX CTPaH, a AUMUTPOB-

rpap craHert, 6e3 npeyBeAndYeHus],
ME>XAYHapPOAHBIM KAACTEPOM aTOMHO
HayKy U SHEPTeTUKU.

CoopyxeHne naomapku mop MB/P
MAET C Ollepe’keHneM CpoKoB. B ampeae
2022 ropa B AMUMUTPOBIpaA AOCTaBUAY
KOPITyC HOBOT'O PeaKTOpa, M3TOTOBAEHHBIN
Ha AtomMmaiue. Arperar AAMHOH 12 mMet-
POB 1 BeCOM B 83 TOHHBI HEAEAIO BE3AU
Ha CIleL[la AbHOM TPaHCIIOPTE, TeTNephb
MPEACTOUT YCTAHOBUTD €0 B IPOEKTHOE
noAaoxeHune. Ousndecknir myck MBVIP 3a-
NAaHMpoBaH Ha 2027 roa, a BeCb Hay4yHO-
MUCCAEAOBATEABCKIIT KOMITAEKC AOAYKHBI
CAATb B 9KCcnAyaTauuio B 2028 roay.
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B3rnap / CFD-texHoOAOT UM

PacueTnl
B YCAOBUSIX
HeOoIIPEAEACHHOCTU

Ara amomnoti ompaciu CFD-mexHoro2uu —
OMHOCUMEAbHO HOBbLE: WAUPOKOE PACHPOCHPAHEHUe
OHU NOAYHUAU B NOCAEOHUE NAMHAOYAND AEM.
Hauboarvuiuii onvim ux npumeHeHus Ha Bcex
aMAanax MUSHeHH020 YUKAA PeaKmopHoOL
ycmanosku Hapabomar OKB «['VIAPOITPECC».
TlozoBopum o mom, umo makoe CFD-mexHor02uU

U Kakyio poib OHU Uparm B HayKe

U Ha npous3Boocmae

Bacunuu Bonkos,
HAYAALHUK 2PYNHbL OMOEAd MEeXHOAOULL HOOOEPH KU
wmusHenHoz2o yukra OKB «[MAPOITPECC»

635

0.03 5 638 @

492

#8.31




LIMdPOBAS ANbTEPHATUBA

A66pesnarypa CFD pacumpoBbiBaeTcst
xak Computational Fluid Dynamics, nan,
[TO-PYCCKU: BBIYMICAUTEABHAS TUAPO-
a’pOAMHaMMKa. DTa Hay4yHasi AUCLIUIIAMHA
MTOSIBUAACDH C PA3BUTHEM KOMITBIOTEPHBIX
TEXHOAOTUI1, OHa AOIIOAHSIET SKCIIEpU-
MEHTaAbHbIE U TEOPETUYECKIE TIOAXOABI

K KOHCTPYMPOBAHMIO, 2 MUHOTAQ BBICTYIIaeT
Y B KQUeCTBE AAbTEPHATUBBI UM.

AAst HAyKOEMKMX TEXHOAOT T, KOTOpbIe
Be3A€ U BCIOAY VICTIOAB3YIOTCSI B AaTOMHOI1
OTPaCAU, 3HAHUSI UMEIOT KPUTUIECKU
B@)KHOE 3HayeHue: 4eM OOAbIle MMeelllb
nHbopMaLNK O TEMAOPUSUIECKUX ITPO-
Lieccax B 000OpyAOBaHMY, TEM HAAEKHee
u 6esonacHee 6yaet ADC. CFD-pacueTst
MOBBIIAIOT 3TOT YPOBEHb 3HAHUIA,

a TAK>Ke CHIDKAIOT 3aTpaThl Ha pa3paboTKy
HOBBIX KOHCTPYKUit. OHM II03BOASIIOT
MPeACKA3aTh XapaKTEPUCTUKY OYAYLIIEro
000pyAOBaHM s, IPOBECTYU CPaBHEHME
Pa3AMYHBIX KOHCTPYKLIMII €llle Ha CTaAU
MTPOEKTMPOBAHMSI.

PeaAbHbIE 9KCIIEPUMEHTBI — 3aHSI-

THe KpaliHe 3aTPaTHOE 10 BPeMeHH U IT0
Aenbram, a CFD-koabl YaCTUYHO 3aMEHSIIOT
M AOTIOAHSTIOT VIX MaTEMaTUIeCKMMU pacye-
TaMU. DTU KOADI OIIMCHIBAIOT HEIIOCPEA-

CTBEHHO GUBYKY TIpoLiecca U oBeAeHe
cpeabl. OHM YHUBEPCAABHBIL, TO €CTb MOTYT
MIPUMEHSTDLCS AASL PA3AUYHOTO 000pY-
AOBaHMs 6e3 IPUBSIBKM K KOHCTPYKLIMH.
IMoayuaercs, yro npu momory CFD mMoxxHO

paccuuTaTh IOBEAEHME CPEADL U AASI HACO-
COB, M AASI pEaKTOPOB, U AASI TApOTreHepa-
TOPOB (1 AQ>Ke a9POAMHAMUKY aBTOMOOMA ST
UAM CAMOAETA).

Hamnpumep, sKkcriepMeHTbI Ha TUAPAB-
AVYECKUX CTEHAAX OTPAaHNYMBAIOTCS
OIIpEAEAEHHBIM AMAIIa30HOM YMCEeA
PeitHoAbACA. 3a TpeaeAaMM BO3MOXKHO-
cTelt GOABIIHCTBA SKCIIEPYMEHTAABHBIX
YCTaHOBOK OKa3bIBAeTCS TAIOKE AMANa30H
O4eHb BBICOKMX TeMIepaTyp. MHorue
VICCAEAOBAHMSI CBSI3aHBI CO CAUIIKOM
60ABIIVM MacLITabOM B IPOCTPAHCTBE
Y HEAOCTYITHBI AASI MOAEAVIpOBaHMs. Bo
BCEM 5TOM MOJKeT IIOMOYb TEXHOAOT M
CFD. TakuM 06pa3om, CPOKM U CTOMMOCTb
MPOEKTUPOBAHM HOBbIX KOHCTPYKLIMI
PEaKTOPHOTO 00OPYAOBAHMSI CYILIECTBEHHO
COKpAIIJaI0TCs, & KAUeCTBO BO3PACTAeT.

AHANU3 B HEOMPEAENEHHOCTU
Bes CFD He oboitTuch npu pacuere
a0COAIOTHO HOBBIX IPOEKTOB, KOTAA
KOHCTPYKTOPCKOE pellleHre HEM3BECTHO,
HeT peepeHTHOCTY, HET HKCIIEPYMEH-
TaAbHBIX AQHHBIX. Hanpumep, npu pac-
YyeTax AAsSl pEaKTOPOB CPEAHEN 1 MaAOi
momHocTu. MATATD yxe certyac no-
3BoAsieT npuMeHsTh CFD-pacueTs AAST
060cHOBaHMsT 6€30I1aCHOCTY PEaKTOPHOII
YCTaHOBKM TIPU YCAOBUM TIPOBEAEHUS
AHAaAM3a HEOIIPEAEAEHHOCT.

CFD HaxoASTCS Ha CTBIKE Teope-
TUYECKUX U TPAKTUYECKUX 3HaH]/II7[,
nporpammupoBanus 1 pusrku. CoBpe-
MeHHasI HayKa ABVDKETCsI B HAIIPABAEHUN
MYABTUPU3UIHOCTY U CBSI3U PA3AUYHBIX
HaIpaBAeHU1 B epArHble. OAVH 13 CAMBIX
aKTyaAbHbIX BolpocoB pasButust CFD —
KaK yBsI3aTh pacueT OAHOMEPHBIM U TPeX-
MEPHBIM KOAOM B OAHOI MOAEAU. DTO He-
00X0AVMO, YTOOBI PaCCYMTLIBATD TY YaCThb
UCCAEAYEMOIT 00AACTY, TAE IPEOOAAARIOT
TpeXMepHbIe ITPOLIECCHI (HalIprMep, MeCTa
COeAVHEHMsI TPYD, TA€ IIOTOKM CMeLIBa-
I0TCSI), ¥ B TO JKe CaMO€e BPeMs TY YacTh, TAE
TeyeHye OAHOMEPHOE, 110 IIPSIMOIL.

BEHYMAPKWHIN U KOHOEPEHLIUU
YT100bI OLIEHUTH BO3MOKHOCTb Y TOYHOCTD
npumMeHeHust CFD-K0oAOB AASL pelileHMs
Pa3AMYHBIX IIPAKTUYECKMX BOIIPOCOB,
MIPOBOASIT MEKAYHApOAHbIE beHIMap-
KMHI'M (9TAAOHHBIE TECTUPOBAHIUSI).
OO6bIYHO B TOAOOHBIX MEPOTIPUATUSIX

YUYaCTBYIOT A€CSTKY OpraHM3aLuil U3
pasHbIX CTpaH Mupa. VIM oTmipaBAsioT
VICXOAHBIE AQHHBIE TIPOBEAEHHOTO paHee
9KCIIEPMMEHTA, I OHU MX CYUTAIOT CBOM-
mu CFD-kopaMu. 3aTeM MOAyYeHHbIE
Pe3yAbTaTbl CPAaBHUBAIOT, YCAOBHO
mobeXXAaeT Ta KOMaHAQ, YbM PE3YABTATHI
0Ka3aAMCh HanboAee OAM3KMMU K 9TAAOH-
ubiM. Komanpa OKB «TVIAPOITPECC»
y4YacTBOBaAa B HECKOABKUX MEXAYHAPOA-
HBIX O€HUYMapKUHIaX, OPraHM30BaHHbBIX
A3 O3CP coBmectHo ¢ MATATD,

U IIpeycrieAa B HUX. B pacuerax TeueHust
tenaoHocuTeAs: B TBC poccusiHe 3aHsAAM
BTOPOE MECTO, 4 TPy BepupuKaLuu
CFD-K0opO0B AAST TPOOAEM BOAOPOAHOIT
6€e30I1acHOCTY — IMEPBOE.

AO OKB «I'MAPOITPECC» peryasipHo
MIPOBOAUT KOH(MEPEHLIMI MOAOABIX
crieljnaAKCToB. Takue MeponpusTs — OT-
AVIMHOE HAaYaAO AASI IPEACTABAEHUS paboT
1 XOPOIIMIA CTAapT Hay4YHO AESITEeABHOCTM.
51 u caM y4acTBOBaA B TaKoil KOH(pepeHLm
Y CYMTAIO, UYTO OHA ITOMOTAQ MHE Ay4lIlIe
[OHVIMATb NIPaKTUYECKVEe TPeOOBaHNUS
HAlIIETO ONBITHO-KOHCTPYKTOPCKOTO 610po.

B pamKax MeXXAyHapOAHOI HayYHO-
TexHu4ecKkon KoHpepenuun «Obecreye-
Hute 6e3omacHocTi ADC ¢ BBOP» cospana
cexuust «Bornpocsl pa3paboTky, Bepuduka-
yuu v npuMeHenys: CFD-koA0B B aTOMHOI
SHEpreTMKe». AyMalo, YTO IIOAOOHYIO
CEeKLIMIO HY>KHO CO3AATh U B paMKax
KOH(EepPEHLIMM MOAOABIX CIIELIMAAUCTOB.



pakypc / «3n0-ToAOAbCK»

.xx\ ‘ ..\ : |
«AKyTHA» s\

mar 3a maromMm

Ha «3uO-Ilodorbcke» npodorwaromcsa pabomo:.
1o U320MOBAEHUI Kopnyca peakmopa PVl TZ\ﬁ-ZGU
015 Ae00K0Aa «AKymus». Ymo celiuac npoucxoous

Ha 3aB00e — B HauleM gomomamepuane
e

LY \
Ha 3aBoa€ BBIIOAHVMAU yHM;(\aAbHy}o onepm}‘il’xﬂb‘,—
MIPMBapUAY YeThIpe TUAPOKAMephI K KOPITYCy
peakTopa. CAOXHOCTb €€ B TOM, 410, CBapKa U3
AnaMeTpoM 830 MM TPOBOAUTCS B l—éli[\OBOpOT ¢

YIIpaBAsSeMOIl CBapK!, KOTOPast IO3BOASIET KOHTPO-
AVIPOBAThb CBapOYHbIe AedopMaLnm AAH.HG)AY‘{eHI/IH
3aAQHHBIX 3HAUYeHUI TeOMeTPUYeCKMX Pa3MepOoB.
[IoB ToAMHO 82 MM NTOABepraeTcss HECKOAbBKUM
BMAAM KOHTPOASI, @ UMEHHO: L|BETHOI1 AeeKTO-
CKOIIMM, PEHTT€HOBCKOMY U YABTPa3BYKOBOMY KOHT-
POAI0. DTY TEXHOAOTUIO Pa3paboTaAy Criela AUCT bl
«3uO-TlopoabcKar.

HepaaBHO Ha 3aBOAe yCIELTHO 3aBePUIMANCH
TMAPOUCIIBITaHMS TIEPBOTO MAapOreHePUPYIOLIEro
6a0ka (TII'B) peakTopHoit ycraHoBKU PVITM-200 Aast
«SIKyTUM». DTOT BUA KOHTPOAS IIPOBOAUTCSI, YTOODI
[IPOBEPUTH IPOYHOCTDb U IIAOTHOCTb 060PYAOBa-
HMsI, pabOTAIOLIETO TIOA AABAEHMEM. BHYTpeHHMI
00’beM KOpITyca peakTopa 3alOAHSIIOT KOHAEHCATOM,
3aTeM B KOPITyCe IIOCTENMEHHO TIOAHVMAIOT AQBAEHYE
A0 270 atmocdep. ITocAe CHIDKEHM S AABACHUS
A0 216 aTtmMocdep crieljaAUCTbI 00CAEAYIOT KOPITYC
Ha OTCyTCTBUe Aepopmannit u Teueit. PeayabTaThl
TMAPOUCIIBITAHUI TOATBEPAVAY IIPOYHOCTD U Ha-
AeXHOCTDb KOHCTpykuuu. Ceituac «3uO-IToa0AbCK»
TOTOBUTCS K KOHTPOABHOM COOPKe KopIryca epBoro
INI'b peakTOpPHOI YCTAaHOBKM C BHYTPUKOPITYCHBIMMU
YCTPOICTBaMM U KPBILIKOI.

Kpome Toro, Ha IITaTHOE MECTO B CTaIleAb YMCTOI
cbopku ycraHoBAeH Bropoii I1I'B. Terepb 3aBoAYaHaM
MPEACTOUT YCTAHOBUTDb BHYTPUKOPITYCHBIE YCTPOIi-
CTBa, IPMBapUTh 12 KacceT IIaporeHepaTopoB B 30HE
¢dbAaH1a, TPOBECTY TMAPOUCIIBITAHMS 1 BBIITOAHUTD
KOHTPOABHYI0 COOPKY ¢ KoMmAeKTyoumumu. [Tocae
4ero oba anmapara G6yAyT FOTOBBI K OTTPY3Ke.

\&.
o

Tuopokamepnt npeOHa3HAHeHbL
ONS YWUPKYASAYUU OXAANOAIOULel]
cpedvt BHympeHHell noAOCHIU
peaxmopa
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pakypc / «3n0-lopOAbCK>»
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Pykosooumenn
nanpasieHus OTK
Mapuna Anoponosa
caedum 3a obecneveHuem
Kauecmsa 060py00BaHUs

)

TOHHDbBI —

BeC OAHOUN ITMAPOKaMeDp bl
AASl KOpIyca peaKTopa
PNUTM-200

\&.
o

3o010mpbie pyKu — NPUHAMO 20B0PUIMD

0 BbLCOKOKAACCHBLX CHEYUANUCTIAX.

O0uH U3 makux npogheccuoHaros —
caecapb no cbopke MemMarr0KOHCMPYKYULL
Cepeeii Ioperos
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Ilpusapka
2udpokamepbi — 00Ha
U3 CAMBLY CAOWCHBLX
MeXHOA02UHECKUX
onepayuii no cbopke
xopnyca PUTM-200
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HayKa / AAepHad MeAUWMUWMHA

3A0POBOE U3AYUECHHE

AdepHbie mexHOA02UU ACCOUUUPYIOMIC B OCHOBHOM C IHEP2EMUKOU, AMOMHbIMU
AedoKoramu, pabomarouumu 8 ApKmuke, Kimo-mo BCHOMHUM BoAbULOT A0pOHHbBL
KOAAGLIOep U onpecHeHue MOPCKOLL BOObL. A euje MUPHDBLIL AMOM UCNOAL3YEMCS B MEOULUHE:
bAazo0aps emy Bpauu CNAcarm COMHU MbLCAY A00ell eme200HO0 U Peusaron CAOMHeluiue
3a0a4u B OHKOAOUUY, KAPOUOAOSUU, SHOOKPUHONAO02UU, HEBPOAORUU U OPYeUX OUCUUNAUHAX

BAUVSIHYE Ha LIEABIV PsIA HayK. B cpeae yue-
HBIX 1 MEAMKOB BO3HUK OOABILON MHTEPeC

K BO3MOYXHOCTSIM, KOTOpbIe OTKpPbIBaeT
papuauys. Hanpumep, AeiicTBUE pEHTIEHOB-
CKMX AyYeil U papus ObIAO 3aMeYEeHO Cpasy,

IMerp ®eporos / TACC

Y MIX CTAAM VICTIOAB30BAaTb AASI YHUUTOXXEHU ST
3A0KaYeCTBEHHBIX OITYXOA€ y>Ke Ha CAEAYIO-
LIIMIT TOA TIOCA€ OTKPBITHSL.

B cuAy 1 BO3MOXHOCTY papnanuy Be-
puAM He ToAbKO yueHble. Hagaao XX Beka
03HaMEeHOBAAOCh MHOTOYVICA€HHBIMI
MOMBITKAMY 32paboTaTh Ha BAXKHOM OT-
kpbiTun. B Hauase XX Bexa 60AbLION HOMY-
ASIDHOCTDIO TIOAB30BAAMICh MMHEPaAbHAS
BOAQ 1 AQ)Ke 3yOHas IacTa, CoAepiKaliye
PaAMOaKTUBHbBIE BellleCTBa.

OAHAaKO HM LIIAPAATAHCTBO, HY MOMBITKN
Ha)KUTbCSA Ha 3aTaAOYHOM papAMaliuy He
MOTAM OCTaHOBUTb nporpecc. B 1918 roay
B ITeTporpaae moa pykoBopcTBoM Modde
OCHOBAHO OAHO 13 IIEPBBIX B MMpe CIeliya-
AN3VIPOBAHHbIX HAYYHbIX 1 Ae'{e6HbIX
YUPEXKAEHUI PEHTT€HOPAAVOAOTYECKOTO
nipo¢uas (ceitaac aTo PoCCUIICKII HAaY YHBII

O LIEHTP PaAMOAOTUH U XMPYPIUYECKUX TEXHO-
Aorumit uM. akapemuka A. M. I'paHoBa). 3aech

Omey, coBemckoli
Ppusuxu,
akademuk Abpam
Dedoposuy Hoppe

OBIAU ITPpOBEAEHDBI OCHOBOITIOAATralOIIE€ HAYyd-
HbI€ ICCA€AOBAHM, ITIOCBALIEHHDbIC BAUAHUIO
PEHTT€HOBCKUX queﬁ Ha OpraHmusM, 3aA0Xe-

B Aabopamopuu

HBI OCHOBBI Ay4€BOJ Tepanuy 3a00AeBaHUIL.

NYY CBETA B TEMHOM LLAPCTBE
B xonue XIX Beka B HayKe NPOM30IIAY TPU CEPbe3HbIX OTKPHITUS,

MTOBAMSIBLIMX Ha Pa3BUTVE MEAMULIMHBI B 1IEAOM U IIPEAOTIPEAEAVB-
LIMX SAEPHYIO ee yacTb. B 1895 roay Hemenxuit pusnk Buabreabm
PeHTreH U3Yy4MA U BIIEPBBIE OIICAA OCHOBHBIE CBOJICTBA M3AYYe-
HUsI, HA3BAHHOT'O M «MKC-Ay4aMu» (¢ Hemewjkoro X-Strahlen —
«HEU3BECTHbIE Ay4l»). KCTaTu, «peHTIeHOBCKMMM» UX CTAAK
HAa3bIBaTh C AETKOJ PYKU €T0 YYeHMKA, POCCUICKOro pusnKa
Abpama Depoposuya Modde. B 1896 ropy BriepBbie Obiaa 06Ha-

&
»
pY>keHa I OTMCaHa eCTeCTBEHHAs PAAMOaKTUMBHOCTD. A ellle yepe3 ¥
ABaTroAa, B 1898-m, cynpyru Ilbep u Mapus Kiopu oTKpblAM HOBbIN c H
. . ynpyeu llvep
XMIMMYECKUI 2AMEHT, Ha3BaHHbIN PAAVIEM, TO €CTh «AYIMCTBIMY. u Mapus Kiopu

OMKpbIAY pAOu,
NOAOHUIL U Opy2ue
paduoakmusHole

JMemMeHmbL

Ero papAMOaKTUMBHOCTb B MMAAVOH pa3 Bblllle, Y€M Y ypaHa.
Kaxpo0e 13 5TMX TpeX OTKPBITHIL IT03)Ke OBIAO YAOCTOEHO
HobeaeBckoit mpeMuy — TaKUM 3HAYMTEABHBIM 0Ka3aA0Ch UX
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TEXHUYECKAS PEBONIOLLUA

Caepymolyie BaXXKHble OTKPBITHUS OBIAK CAEAQ-
Hbl B 1930-e. CHavaaa 6141 pa3paboTaHsbl
METOABI BHYTPUBEHHOIO M BHYTPUMBbIILIEY-
HOTO BBEAEHUSI PAAMOHYKAUAOB IIPU
A€YEHUU PaKa, a 3aTeM aMePUKAHCKYe
yuenble ['aenH Teopop Cubopr u Imuano
A>xuno Cerpe BIiepBble BHIAEAVAY HOBBIN
aAeMeHT — TexHeuui-99m (Tc-99m), ¢ no-
MOILI[bI0 KOTOPOTO U IO Ceit AEHb TPOU3BO-
autcs 6oaee 80% Bcex mpolieayp B obaacTu
SIAEPHOM MEAMLIMHBL. DTa HayKa OTHbIHE
cTaAa pa3BUBATbCS B ABYX HAallpaBAEHMAX:
AeyeHMe U AMaTHOCTMKA.

Hauunas ¢ 1940-x o o6e cTopoHbI OKeaHa
BEAVICh Pa3pabOTKM 110 CO3AAHUIO 060PYAO-
BaHMsI, 0€3 KOTOPOTO CETOAHS TPYAHO IIPEA-
CTaBUTD cebe COBPEMEHHYIO MEAKAVHMUKY.
ITocae OTKPBITUS SIAEPHOTO MAarHUTHOTO
pe30HaHCa B )KMAKOCTSIX U TBEPABIX TEAAX
(HobeaeBckast mpemusi 1952 ropa) 6s1a
CO3AaH MPOTOTUII COBPEMEHHOr0 ToMorpada
(MPT). IToaxe B CILIA mocTponAM nepBblit
MIPOTOTUII II03UTPOHHO-IMUCCUOHHOIO TOMO-
rpada (IT3T), a B CCCP BolmyCcTUAM raMMa-
TepaneBTMYECKUIT alIapar AAsL 00AyYeHMsI
rAyOOKO PacCIOAOKeHHBIX onyxoaeit. C cepe-
AVHBI 1980-X TOAOB KaK CaMo IIPOU3BOACTBO
PAaAMOHYKAMAOB, TaK M UX IPYMEHEHME B Te-
panuu yxe 6pIAY IOCTABAEHBI Ha MIOTOK.

AUATHOCTUKA U NEMEHUE

CeropHs MOA SIA€PHOV MEAUIIMHOM B Y3KOM CMBICA€ IIOAPa3y-
MEBAIOTCSI AUATHOCTMKA U TePAINs, UCIIOAb3YIOLIME PAAUO-
aKkTuBHbIe BewecTBa. Oba 3T¥ HaNpaBAE€HMSI KAMHUYECKOM
MEAULIHBI Pa3BUBAAUCH OAHOBPEMEHHO.

AVarHoCTuKy MpoBOAST Kak in vitro (B mpobupke), Tax
u in vivo (B TeAe). B mepBoM cAyuae 0Opasiibl TKaHel B3auMO-
AEVCTBYIOT C PAAMOAKTUBHBIMU M30TOIIAMY — TAKOM METOA
Ha3bIBAETCS PAAMOMMMYHHbBIM aHAAU30M. BO BTOpOM cAyuae
MCCAEAOBAHMS OCYLIECTBASIIOT C IIOMOLIbI0 AUATHOCTUYECKUX
aIapaToB: AEAAIOT PAAMOMETPUIO, CUMHTUTpaduio (Hanboaee
MPOCTOM CITOCO0 AIMapaTHOM PaAMOHYKAMAHOV AMarHOCTY-
K1, 00eCIeYnBaoI 11 ABYXMEPHYIO KapTUHY), 0OAHOPOTOH-
HYI0 9MMCCUOHHYIO KOMIIBIOTEPHYIO TOMOrpaduIo, KoTopas
obecneunBaeT 60Aee BHICOKOE paspelleHne 1 TOYHYI0 AOKa-
AM3ALMIO 0YaroB MOPAXXEHU I, TO3UTPOHHO-3MUCCUOHHYIO
ToMorpaduIo, a TAK)Xe MINPOKO M3BECTHYIO KOMIIBIOTEPHYIO
tomorpaduio (KT) 1 MarHuTHO-pe30HaHCHYI0 ToMOrpaduio
(MPT). SIaepHBble TEXHOAOT MY IOMOTAIOT BBISIBUTD OIIYXOAH,
MeTacTasbl X PeLMAMBDI, OIIPEAEAUTD CTENEH! PaCIpOCTpa-
HEHHOCTM OIIYXOA€BOTO IpoLecca 1 oLeHnThb 3 HeKTUBHOCTD
Tepanuu.

AyueBas Tepanus 0ObIYHO IPUMEHSETCS K PAaKOBOJA
omyxoAu: oHa Moxert roBpepuTb AHK pakoBoit TkaHu, 4TO
HNPUBOAMT K rnbeAr KaeToK. UTOObI M30aBUTh OT 0OAyUeH S
3AOpOBBIE TKaH!, CGOPMUPOBAHHBIE ITYYKU U3AyYEHUS
HaIMpaBASIOTCS OA HECKOABKMMM YTAAMU BO3AEVCTBUSL.

OHM nepeceKalTCsi MMEHHO Ha ONYX0AY, 0OecreynBas TaM
ropasA0 OOABIIYIO IIOTAOLIEHHYIO AO3Y, YeM B OKpY>Kalolleil
3A0POBOII TKaHMU.
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HayKa / AAE€pPpHAA MeAUMLKMHA

AAEPHA1 MEAULIMHA U POCATOM
TexHOAOTMM SIAEPHON MEAVILIVHBI TPEA-
CTaBAE€HBI B MIpe IMPOKO, 1 Poccus kak
OAHa M3 BEAYIIMX CTPaH — HOCUTEeAeN
ATOMHBIX TEXHOAOT U UTPAET B 3TOMN
cdepe BaXHY0 poAb. LleHTp HayuHO-
TEXHUYECKUX U IIPOU3BOACTBEHHBIX
KOMITIETEHLIUI B IAEPHOM MeAULIIHE —
Tockopnopaius «Pocarom». Hara
KOMIIaHMSI — KPYIHeMIINI UTPOK Ha
MUPOBOM PbIHKE IT0 KOAUYECTBY 1 00'be-
MY IIOCTaBAsE€MbIX CbIPbEBbIX N30TOIOB.
Poccuiickas paAMOM30TOITHAS IIPOAYK-
Lysi HocTaBasieTcsi 6oaee yeMm B 20 cTpaH
mupa. [ockopriopanus mpousBOAUT
3aKpbITble MICTOYHUKY MOHU3UPYIOLIEro
MU3AYYEHUSA AAS MEAVLIVHBI Y UCTOYHUKM
AASL UICTIOAB30BaHM S IPOU3BOAUTEAS-
MM NIPU SKCIAyaTa M MEAULIMHCKUX
YCTaHOBOK, 00ecreunBaeT U3roTOBAEHUE
HECKOABKMX BUAOB KOHEUHBIX (OpM
A€KapCTBEHHbIX IIPeNapaToB U BBIITYCK
PaAMOM3O0TOITHBIX TeHepaTopoB. Pas-
pabaThIBAIOTCSI M TOTOBSITCS K 3aIIYCKY
CEepUITHOTO IIPOM3BOACTBA HOBbIE BUADI
MeATeXHUKU, UCIIOAb3YeMOI1 B Ay4eBOM

\&
4]

O0HO u3 docmueHutl
YUEHDLX, PAOOMAIOULUX

B 00Aacmuy A0epHol
MeOUYUHDL, —
O0UAZHOCMUKA C NOMOULDIO
KOMHNbHOMEPHOTL
momozpagpuu

Tepanuy, HallpuMep AASI FaMMa-TepaleBTUYECKUX alllapaToB,
KOMIIAEKCOB AyYeBOJl Tepalliy U APYTOI1 alllapaTyphl.

MoaepHusaiueit 1 CO3AaHIEM HOBBIX 00PasL{OB MEAVILIMHCKOMI
TeXHUKU 3aHUMaeTcsi Komnanus «Pycatom Xaackea» (AUBU3MOH
Tockopnopauuy, aKKyMYAUPYIOLI 9KCIIEPTU3Y B 00AACTU
3ApaBooxpaHeHust). HayuHo-1ccA€AOBaTEABCKUIT MHCTUTYT
TEXHUYECKOI pUBUKM 1 aBTOMATU3ALIMM, BXOAALINI B «PycaToM
XaAckeay, elje B 1970-X Npon3BOAUA alnapaT AAsl KOHTAaKTHO
AyueBoli repanuu «ATAT». CeropHst eMy Ha CMeHY NPUIIAO HO-
BOe IIOKOAEHNe alllapaToB: TaMMa-TepaneBTUYeCKUI KOMIIAEKC
«Bbpaxuym», a B 2022 roAy perucTpalioHHOe YAOCTOBEPEHMe
[TOAYYUT KOMITAEKC Ay4YeBOV Tepanuu Ha 6as3e yCKOPUTEAS
2AeKTpOHOB «OHUKC» — 6 M3aB (KAT-6). Kpome Toro, komnaHumst
3aIYCTHAQ IPOEKT 110 PaspaboTKe OTEYECTBEHHBIX MATHUTHO-
pe3oHaHCHBIX ToMorpadoB. CepuitHoe MPOM3BOACTBO ITAAHUDY-
ercs K 2026 roay.

VY oTevyecTBEHHOI SIAEPHOI MEAULIMHBI OOraTasi UCTOpUsI
U [IePCIEKTUBHOE OyAylliee, IOCKOABKY IIOTPEOHOCTD B BHICOKO-
TEXHOAOTMYHOM SIA€PHOI AMAarHOCTUKE U TepaIuy pacTeT
C KQ’KABIM T'OAOM. Y HacC eCTb BCe BO3MOKHOCTU AASL Pa3BUTUS
COOCTBEHHBIX OTEYECTBEHHbIX TEXHOAOT UL, OPTaHU3AL[UY TIOA-
HOLIEHHOTO ITIPOM3BOACTBA COBPEMEHHON MEAULIMHCKOM TeXHUKH
Y BBICOKOTEXHOAOTMYHOr0 060pya0BaHus. PocaToM maaHupyer
MIOCTPOUTD CETb LIEHTPOB SAEPHON MEAMIIMHEI 11O BCEJl CTpaHe.
EcAM IIA@HBI OCY1IIECTBSTCS, MOXKHO OYAET CMEAO CKa3aTh, YTO

OXMAQHUSI OTL[OB — OCHOBAaTeAeN OTpaCAU MBI OITpPaBAAAMN.
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I'AaBHBIE Bexu sIA€PHOM MEANILVHDI
B Poccuu n mupe

Pocatom npuctynun k peanmsaumm npoekTa
M0 CO3AaHMI0 COBPEMEHHOI0 3aBOAA 2020 P
Mo BbINYCKY paalodapmnpenapaTos
Ha OCHOBE TaKMX M30TOMOB, Kak AtoTeunmn-177, ) BBeaeH B skcnAvaTaLMio 8 MeTepbypre
AKTHHA-225 M paain-223. ey 2017 nepBbIvi B Poccmvm KAMHMHECKMVIDLLG\II—!?I'D
NPOTOHHO-AYYEBOW TEpanuu.

B Pocatome 3aBepLlleHo co3paHne NMAOTHOTO
Npon3BOACTBA MUKPOUCTOYHMKOB C U30TOMNOM

" 125 Ana nedyeHa oukonorvueckmux Y1 S < a
Mggéoﬁﬂfmﬂsgfg MSSEK(;AX(;T;E;&MMX 2015 < PocaTtoM Hayan NpoMbILLAEHHOE NPOV3BOACTBO
R eH?me Bpaﬂ onepa oy N 2000 npenapara noa-131, N03BOAMBLLEE HE TOALKO
e 1
poBej| P pauna. 3aKpbITb NOTPEBHOCTH POCCUMCKMX KAUHUK,

HO M MOCTaBAATb ero Ha 3KCNopT.

B HUMT®A HayaTbl paboThl No co3paHuio
TepaneBTMYeCKOro KOMMAeKCa AN
BHYTPMMNONOCTHOM 1 BHYTPUTKAHEBOM raMMa- 1998 e B nabopatopum MHcTutyTa 61odursmkm
Tepanuu. CepunHoe npon3soacTBo «AFAT-BT» Mun3apasa CCCP cunTesuposaH GpTop-18 (18F).
craptosano B 2005 roay. > ] QP8 Ceitwac npenaparts! Ha ero ocHose — raasHoe
cpeACTBO ANA [13T-Mccne AOBaHMI B OHKONOT N,
KapAMONOTMM 1 HEBPONOT UM,

Co3AaH NepBbIM MPOTOTWM NO3UTPOHHO-
........ "
3MUCCcMoHHOro Tomarpada (M3T). 1972« B B
[epBoe NprMeHeHWe NPOTOHHOM Ay4eBOK
Tepanum B CCCP B O6beAMHEHHOM MHCTUTYTE
R 1968 AAEPHBIX MCCAep0BaHNK B AybHe. YVoke
- B CAEAVHOLLEM FOAY BbIA OTKPbIT NepBbIv LEHT
B CCCP B papmonornyeckom Knmnmke LleHTpansHoro q OTOA:HOUS o anAv\I/l/I P P HEHTP
MHCTMTYTA yCOBEPLLUEHCTBOBAHWS Bpayen P P ‘
yYCTaHOBAEH NepBbIv AvHelHbIA yckopuTens 1 QBF <-mn
3NEKTPOHOB Ha SHEPTio 5 M3B ANA MEAMLIMHCKNX
Lenemn. _
AMepukaHcknin 61nodusmk Xon AHrep nsobpen
e 1958 ramMmma-Kamepy — npubop AAS CO3AaHMA
ABYMepHOro n3obparkeHns pacnpeseneHms

B CCCP ocBoeH BbIMyCK raMMa-TepaneBTUHecKkoro ramMa-mcTo4HMKOB B MCCAEAYEMOM 0ObeKTE.

annapara 'Y T-Co-400 c uctounmkom Ha ocHose 1 9B ¢
kobanbTa-60 akTMBHOCTLIO 250 Kopw.

[N 19‘#8 PerynsipHoe npon3BoACTBO paAMOaKTUBHbIX
130TOMNOB ANA MeAMLUMHBI HavaTo B CCCP.
Dusmkn Pennkc brox n 3aBapa Muanc Mapcenn
OTKPbIAV SBAEHWE IAEPHOT0 MarHUTHOMO 1946 P
pe30HaHCa B XXMAKOCTSAX M TBepAbIX Tenax. Ha Hem
nocTtpoeHa pabota coBpemMeHHbix MPT,
B CLUA BnepBble nCnonb30BaH paAn0aKTUBHbIN
e 19[|.1 noa-131 B Tepanmu rmnepTrpeosa WUToBUMAHON
Xenesbl.

IneHH Teopop Cubopr 1 3Munno AxKunHo
Cerpe BnepBble BbIA@AVAKN HOBbIA INEMEHT — 1938 G

TexHeuun-99m (Tc-99m).
AmepukaHckmin dusnk AxxoH leHaans

ey 19_36 NoypeHc NpeANODKMA METOAbI BHYTPUBEHHOTO
1937 VBHYTPUMbILEYHONO BBEARHMA
PaAMOHYKAMAOB MPU AeYEHUM paka.
[NepBbIi OMbIT TPUMEHEHUs NpenapaToB 19_00
PaAMS ANS AEHYEHMS OMYXONeN. 1901

> 1896 AHTyaH AHpu Bekkepenb OTKPbIA eCTECTBEHHYHO
_ PaAMOAKTUBHOCTb.
HeMeukuit dusmk PeHTreH oTKPbIA «UKC-AYHM».
Hauanmnce nepsble onbITsl NPUMEHEHWS PEHTIeHOB- 1895 e
CKMX AyYen B Tepanmm pakoBsbiX OMyXOAen.
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Baw A3M / 30)XK-ambaccapophl
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B 2021 roay B Pocatome ctapToBan npoekT «30XK-ambaccaaopbl 2.0 — roHKka AMBM3NMOHOB: Ha NPeANPUSTUAX BbiBpanm
180 coTpYAHMKOB, KOTOPbIE BEAYT 3A0POBbIA 06pa3 »KM3HM 1 rOTOBbI AEAUTHCA CBOMMM 3HAHWAMM U OMbITOM C KOAAEraMu.
Ha cTpanuuax Halero >kypHana Mbl byaeM 3HaKOMUTb Bac C AMAEpamMu 3A0poBOro obpasa »km3Hu AToMaHepromalua.

Kpucruna Kysnenosa:

«30K — samo
OCO3HAHHAA ¥ U3HD»

CompyoHuya OKEM A¢ppukarmos Kpucmuna Ky3Hey08a 8 npousrom 200y
Bowra 8 mon-15 30K-ambaccadopos Pocamoma. Ir505 Ha pomozpagpuu
3O 0eBYULKU, CAOMCHO NOBEPUIND, YIMO CHOPI CHIAA BAWHOU YACIBIO ee
MU3HU cOBCeM HedasHo, 0a u nymv K 302K 6 Henpocm. Mot nonpocuiu
Kpucmumny noderumbcs coell ucmopueii u npasuramis MUHU

K 30)K MEHSl NPMBENO OTYAAIHUE. B 2018 roay 51 6b1Aa2 BOAOHTEPOM Ha YeMITMOHATe MMpa Mo GyTOOAY — BCTpeyaAa,
[IPOBOXKaAa MHOCTPAHHbBIX M POCCUITCKMX OOAEABIIMKOB. BceM BoAOHTepaM ObiAa moAokeHa popma. B aHkeTe ykasa-
Aa CaMblit OOABILION pa3Mep — B TO BpeMsI 5 OblAa AOBOABHO KpyIHOI 1 Becuaa 110 kxr. Koraa yxe ooma npumepraa
bopmy, s YBUAEAQ, YTO IITAHBI TPELAT 1o LIBaM. MHe ObIAO CTBIAHO. TOrAQ U TIOHSIAQ, YTO TaK AQADLIE HEAb3SI.

fl CTANA U3YYATb BONMPOCHI 3A0POBbSA, MTUTAHNA U DUIUYECKUX HATPY30K, A MECSLIA YEPE3 MNONTOPA CEPOCUNA CBOU
NEPBBIE 16 KI. Ha TOT MOMEHT, KOraa 51 moaaAa 3asiBKy B mpoekT «30)K-ambaccapopsl PocaTromar, y MeHs yske ObIAO
MuHYc 40 K. S He TOABKO 3aHMMaAaCh CaMOOOpa3oBaHMeEM, HO U BBIyYMAACh Ha pUTHeC-TpeHepa. bpiaa HacTaBHU-
KOM B OAHOM 13 KAy0oB HivkHero HoBropoaa, yuacTBoBaaa B IpOeKTaXx 110 MOXyAeHMI0. Tak 4To y MeH: yxKe ObIA
OIIBIT, S1 MOT'AQ TTI0Ka3aTh PE3YABTAaThl — He TOABKO CBOY, HO 1 T€X, KTO KO MHE 00paljaAcs.

HA TPEHEPA BbIY4UNACb PAAM CEBS, A HE ANS TOMO, YTOBbI 3APABATBIBATb AOMOAHUTENBHBIE AEHBIU. £ He paboTaio
B puTHEC-KAYy6aX, 3aHMMAIOCh OOABILIE BOAOHTEPCKMMM ITpoekTamu. Hadaaa ¢ us3yueHns COGCTBEHHOrO TeAQ, YTOOBI
HOHSITB, KaK BBICTPOUTD €r0 paboTy MPaBUABHO.

KOraA YBUAENA OBbABNEHME O HABOPE 30)XK-AMBACCAAOPOB POCATOMA, MOAYMANA, YTO MOr'Y NOMo4b NAFOASIM. Bo3s-
MOYXHO, KTO-TO, I03HAKOMMBIIVCD C MO€J UICTOPHUEL, TOXe 3aX04eT YTO-TO U3MEHUTD B CBOEM KU3HU U NIOIMET, UTO
BCe BO3MOYKHO.

B CEPMANE «TPUITEP» ECTb FEPOM — NMCUXONOT, KOTOPbIA NEYUT NPOBOKALIMOHHOM TEPAMUEN. CMBICA B TOM, YTO
MALIMEHT AOAKEH OCO3HATh CBOIO OOAB, YBUAETD IIPUUMHY, C 4€TO HAYAAACh IPOOAEMa, IPUHSITb €€ — U [IOCA€E STOTO
HauMHaIoTCs nepeMeHbl. B o6aacTy 30K roxoxast UCTOPHS: YEAOBEK AOAKEH CaM IIOHATD, YTO 3TO AASI HETO BaXKHO.
YBUAEB NTOAB3Y Ad’Ke OT OAHOII TIOA@3HO IIPMBBIUKY, OH CKaXKeT: «XOpollo, MAeM pAaAblie!» BoAbloi pesyabTar
HAYMHAETCs C OAHOTO MAA€HBKOTO ABUKEHU S,

30)K — 3TO HE MOAHBIW TEPMUH, A O6PA3 YXU3HWU. 0CO3HAHHOWM XXUM3HWU. Mos 3apada Kak aM6accaAopa — II0Kas3aThb,
YTO 3TO MOXKET Ka’KADIIL, UTO 3TO AerKo. HYeAoBeK, IPUBBIKILINI IPOBOAUTD Bedep Ha AUBaHe C TEAEBU30POM, MOXKET
MOHSTh, YTO OTABIX ObIBAET U Apyroi. YTo MaKapoOHBbI C COCMCKAaMM MOXKHO 3aMEHUTDb YeM-TO ACTKUM U IOA€3HBIM,
HO He MeHee BKYCHbIM.

YTOBbI BECTU 3A0POBbIA OEPA3 YXU3HW, HEOBAIBATENLHO BbITb MPO®ECCUOHANBHbIM CMTOPTCMEHOM, YYACTBOBATb

B COPEBHOBAHMAX U 3AHUMATb NbEAECTAN. AOCTaTOYHO XOAUTD MEIIKOM, IOAHVMMATbCS IT0 AECTHULIE, HOPMAaABHO
MMUTAThCSI, IUTh HY>KHOE KOAMYECTBO YMCTOM BOABL Aaske paboTy Ha IpsIAKe MAM IIpUycape0HOM yYacTKe MOXKHO
MpPeBpaTUTDb B TPEHMPOBKY.

MOSl KOMAHAA — 3TO KONNEMW, PABOTHUKMU OKEM. AKTUBHBIX YYACTHUKOB B HEM V)KE BONBLLE 100. CpeAy HUX eCTb
AIOAY, KOTOpBIE B KOMaHAE C IPOILIAOro ropa. Koraa oun npuuiam B npoext «30)K-mapadon Pocatomar, oHYI BeAn
MaAOIIOABVDKHBIN 00pa3 >KM3HM, MYUYMANCDH C AMLITHMM BECOM U A@Ke He 3HAAM, KaKye YIPaKHEHMS AeAATh MOXKHO,
a Kakue HeAb3sl. S ux maaBHO BBopuaa B 300K: KoMy-To momoraa 6pocuTh KypuTb, @ KTO-TO HayaA beratsb CBOM mep-
Bble TIOAyMapadoHbL. S ropXXych UMU.
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Ka)KAOI'O

Ba)keH BKAaA

B 2021 200y Ha npednpuamusx MAusuHOCMpPOUmMeAbHO20
OuBU3UOHA npoutesr KOHKYpc «LlenHbie At00u ADM». E2o
2AABHASA UeAb — OmMMemumb pabomy mex, Ko cBoeti

1OBCEeOHEBHOU 0eImMeAbHOCHIbIO BHOCUIN HAUOOAbULLIL BKAAO

B 00CMUMEHUS BCe20 OUBUSUOHA

KAK YCTPOEH KOHKYPC

MuuimaropoM KOHKypca BBICTYIIMA
reHepaAbHbIN AMPEKTOP ATOMHeproma-
ma Auapert Hukuneaos. CyTb npoekTa
MOJKHO OIIMCATb B ABYX IPEAAOKEHMAX:
AI000J1 COTPYAHUK MALIMHOCTPOU-
TEABHOT'O AMBM3MOHA MOXET OTMETUTh
AOCTUM KeHUsI CBOMX KOAAET. AASI 5TOTO
HY>XHO HOMMHMPOBATb KOAAETY, OTMe-
TUB €r0 PO eCCHOHAAbHBIE AOCTVKeE-
HUS M AMYHBIE KaUeCTBa.

«B moAo>keHNM 0 KOHKYpCe CKa3aHo,
YTO MBI OTM€YaeM KAMEHTOLeHTPUY-
HOCTb, COOTBETCTBME OTPACAEBBIM
LIEHHOCTSIM U IPaBMAAM A€KAapaluu
0 ImapTHepcTBe, — 00bsicHAeT HaTaabs
Cnnyak, pyKOBOAUTEAD IIPOEKTa. —
3a aTuMM opUIIMAABHBIMU CAOBAMHU
CKPBIBAETCS TO, YTO MBI II0-HACTOSA-
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IeMY LieHUM B AIOASIX: HAAE€KHOCTb,
OTBETCTBEHHOCTD, YMEHIE CAYIIATh

U CABIILIATD, TOTOBHOCTDb IIPUIITU Ha
MIOMOIIb 1 YBA)XKEHVIE KO BCEM KOAAEraM
Ha AI0OOM YpOBHeE».

BbiOop AaypeaToB IPOUCXOAUT
IIyTeM FOAOCOBaHMsI. AHKETbl HOMU-
HAHTOB C PACCKa30M O AOCTVDKEHMSIX
MyOAMKYIOTCS Ha CTpaHUIle KOHKypCa.

400

COTPYAHVKOB

orMedyeHo B 2021 ropy
B MAIIMHOCTPOUTEADBHOM
AVUBU3NOHE

AHdpel Hukunenos,
2eHepabHbLLL OUPEKmop
ADM:

«ATOM3HepromMall ceropaHa — 3T0
0KONO 20 ThICAY COTPYAHMKOB.
Bceraa nv Mbl 3HaeM Tex, KTO
CBOMM TPYAOM NMOMOraeT AOCTU-
raTb Lenen He NpocTo B paMKax
NpeAnpUATUS, HO 1 LLENOM OTpac-
Am? K coxxaneHnto, n3-3a 60AbLLION
3arpysKku AaXke HEMOCPeACTBEH-
Hble pYKOBOAMTEAM He BCerpa
MOTYT 3aMeTUTb M OLLEHUTb BKAAA,
Kaxa0ro. [o3aTomy B KOHKypCe
«LleHHble ntoan ASM» 0 AOCTUXKE-
HMAX KOANET PACCKa3bIBAKOT CaMy
COTPYAHUKM>.



ITobepUTEAET XKAYT AUTIAOMBI U LIEHHDIE
MpM3bl, @ HEKOTOPBIX — AdXKe yyacTue

B TAQBHOM OTPAacA€BOM KOHKypce «Hearo-
BeK ropa». [I[porpamma «LleHHbIe ATOAM
ADM» NO3BOASIET OTMETUTh OOAbILIEE
YUCAO AIOAEV, KOTOpbIe paboTaI0T Ha
pe3yAbTarT.

B LEHTPE BHUMAHUA — NMYHOCTb
OcobeHHOCTD KOHKYpca «LlenHbre
A0AV ADM>» B TOM, YTO KAHAMAATOB
BBIABUIAET He PYKOBOAUTEAD, & AI00OI1
COTPYAHMK AVIBU3MOHA — KOAA€Ta, KO-
TOPBI CTAAKMBAACA C HOMMHAHTOM IO
pabounM BOpocaM U OCTAACS AOBOAEH
COTPYAHMYECTBOM. 3A€Ch OLIeHMBAIOT-
Cs1 He TOABKO IIpo¢deCcCrOHAABHBIE, HO
U AUYHBIE AOCTVIKEHU .

B ynmpaBasronieil KoMIaHUM
(AO «AromaHepromalu») 13 15 aaypearos
nporpammbl 2022 ropa 60AblIE BCETO
roaocos (97) moayunaa Ceraana Bycosa,
YIIOAHOMOYEHHHBIII [0 SKCIIEPTHOMY
KoHTpoAlo ADM. BoT 4To oHa roBoput
0 CBOEM BBIABMIKEHUM: « MBI C KOA-
AeraMy paboTaeM Ha PaBHBIX, OHU He
MOV IOAYMHEHHBbIE, 51 HE MX HAaYa AbHUK,
A TIPOCTO IIOMOT'al0, KOHCYABTUPYIO MX.
MBI IPOAYKTUBHO paboTaeM BMeCTe, U TO,
4YTO MEHS HOMMHUPOBAAU KOAAETH, OUEHb
MIPUSITHO®.

LIEHHbIE

noan

-/ ASM

\&
o

B 2022 200y 6obuse Bcezo 2010¢08
noayuura Csemaama Bycosa,
YNOAHOMOYEHHDLIL 1O IKCHOPIIHOMY
KoHmpoao ASM

«MHorue HOMMHAHTBI OBIAY OYEHbD
PaABI, YTO X BKAAA OTMETUAY, —
paHbllle OHYM He IIOAY4YaAM TAKMX HarpaA.
A TeM, KTO BBIABUTAA KOAAET, BA)KHO
BUAETD, YTO UX MHEHMeE LIEHHO, BEADb Te-
1epb He TOABKO OHU, HO U NIPEeATIpUsTIE
B LIEAOM OTMEYaI0T AOCTVDKEHU ST HOMU-
HaHTOB», — KOMMEHTUPYyeT AHacTacus
BoablrakoBa, KOOPAMHATOP IpeMuUn
B OKBM AdpukaHTOB.

IInAOT KOHKYpcCa 3amylieH
B 2020 ropa B ADM u LIKBEM.

B 2021 ropay «lleHHble Aroau ADM»
OXBaTUAM yXe 12 npeAnpuATUI
auBusnoHa. C 2022 ropa nporpamMmma
MPOXOAUT ABa pa3sa B roa. Caepyommin
KOHKYPC CTapTYeT B MIOAE.

AQypeaToB

HarpaxaeHn B 2021 ropy
B MAIIMHOCTPOUTEADHOM
AVBU3UOHE

\&.
o

Anexceii Bupokos,
NeKmpomMoHmep

10 pemMonmy
21eKmpoo00py00BAHUA
8 paspsoa us OKBM
Adgppuranmos

KONNEIM — O TEX,
KOro BbIABUIrAIOT

o /\. B. TenamHukoBod,
BeOyuLeM cneyuaucme

10 HACOCHOMY 060pY00BAHILIO
000 "AASM" (10 3asB0kK

u 160 2010c08):

«HOMWHAHT 3a ABe Hepenn
opraHun30Ban 0by4eHne HoBbIX
COTPYAHMKOB OTAEAQ, 4TO NO3BO-
AMNO UM Cpasy BbINTW Ha yCTa-
HOBAEHHbIN YPOBEHb 3HAHMN,
HeobxoANMBIM ANS Pa3paboTKu
AOKYMEHTaLMM CTaAUM «Tex-
HUYECKMIM MPOEKT>» M0 NPOeKTy
A3C «3nb-Nabaa».

06 A. B. buprokose,
arexmpomonumepe AO «OKBEM
Agppukanmos», abcorromuom
PpeKopOcMeHe No KOAUHECBY
BbL0BumeHul (53 3asBKu):

«AKTUBHO NOARET M BHEAPSET
NPeANOXKEHNS MO YAYHLLEHUSM,
NHULMATUBHBIN 1 TPYAONOOMBBIN
paboTHWK, CNOCOBHbBIN B3ATb HA
cebs OTBETCTBEHHOCTb B MPUHS-
TV PeLLeHMI N0 CAOXKHbIM BO-
npocaMm, HaXOAALLMMCS B ero KOM-
neteHumn. 3a 2021 rop HOMUHAHT
noaan 15 MNY (npeanoxkeHwi no
YAYHLLIEHMNAM) 1 BONBLLIMHCTBO U3
HWX BHEAPEHO>.

o0 B. A. KopeHroke

u3 IJKBM (10 3as80kK):

«B oxartble cpoku co3pan HoBYO
KkoMaHAy npodeccroHanos MCP,
YCMELLHO NPOABUIAtOLLMX KYABTY-
py bepexxnnBoro Nnpomn3BoACTBa

8 LIKBM 1 nprHmMatoLLmx y4acTmne
B 06MEeHe 0nbITOM C MyHULMNANb-
HbIMW OpraHM3aLMaMKU M OpraHamm
MNCMOAHWTENBHOM FOCYAQPCTBEH-
HOW BAQCTW B paMKax Nporpammbl
«3DEKTUBHBIV PETVOH>.
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cTOnm-KaAp

®doro: AHppert PapueHko

IIpoMBIIIAEHHBIN APT

Mowem ru MawsuHocmpoeHue 6vimb UCKYCCIMBOM?

Tom, kmo xoms 6vL pa3 bvia Ha npeonpusmusax ASM,
CMeAD OMmBeMUM Ha 3MOm BoNpoc ymaepoumeivHo. Hawu
3AB00bL U BCE, YIMO HAXOOUMCS BHYMPU HUX, CMEAO MOWCHO
HA3biBaAMb apm-o0veKmamu

Ha sTom ¢oTo — crenjaAbHBIN TOA3EMHBIIT CTEHA, KECCOH, AASI IIPOBEAEHUS TUAPABAY-
YeCKMX MCIBITAHUI KOPITYCOB SIA€PHBIX peakTopoB. OH YCTaHOBAEH Ha 3aBOAE ATOMMAIIL.
ITpy ITMAPOVCIIBITAHUAX B CTEHA IIOMELIAIOT OIIOPHOE KOABLIO, HA KOTOPOE C MTOMOLIbIO
KpaHa Ipy30MoAbeMHOCTBI0O 600 TOHH yCTaHABAMBAIOT B IPOEKTHOE IIOAOXKEHME KOPITYC
peakTopa, MOCAE Yero ero 3aKpbIBal0T TEXHOAOTMYECKOI KPBILIKOA. VICIIbITaHN A IPOBOAST
B COOTBETCTBUMU CO CIIELIIaABHOI TEXHOAOTMEN, B XOA€ BHIIIOAHEHMUSI KOTODPOIL B KOpIyce
peaKTopa CO3AaI0T MaKCMMaAbHOE AaBAeHue (24,5 MITa past peakropa Tuna BB3P-1200),
4TO Bblllle paboyero pAaBAeHus B 1,4 pasa. Hapo 0OTMETUTD, YTO IPU CO3AAHMM PEAKTOPA
CIELIMAAVCTDI 3aBOAQ TIPOBOAAT 768 MPOM3BOACTBEHHBIX ONlE€paLIMiL, @ TAK)KE PEaKTOp
MPOXOAUT 315 TOUEK KOHTPOASI KauecTBa. Bece AAst TOro, 4To6b! 060pyAOBaHME OBIAO
MPOYHBIM, HAAEXKHBIM U, KaK IIOKa3bIBaeT MPAKTUKA, O4€Hb KPACUBBIM.
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MIOAB — aBrycTt 2022

Tema credyroutezo HoMepa:

VIMMopTo3amelLieHme

B npownom roay A3M nocTpomn YHUKANABHbIA UCMBITATEABHBIV CTEHA
Ana npoekToB ClIL 3a 370 KoMNaHWs yAOCTOMAACH NpeMun «\naep
MaLLMHOCTPOUTEABHOM OTpacAM» B KaTeropum «HedTterasosas
NPOMBILLIAEHHOCTb — MMMOPTO3aMeLLeHNe>.

YutamTe B crepyOLLEM HOMEpe: Kakoe 06opyaoBaHme ASM ele MOXeT
3aMEeCTUTb U KaKMe Lenn CTaBuT Ha bakaniuee byayLLee.




POCATOM

“. ATOM3HEPTOMAL



