NMpodopueHTaunoHHoe 3aHATUe «Poccma — cTpaHa
AaTOMHbIX TeXHONOIrMM: y3Hato o npodeccuax u

AOCTUMXXEHUAX B aTOMHOMU oTpaciniun»

BBepeHue

BcTynuTtesnbHoe CNoBO

CnoBo neparora: [1o06pbiv oeHb, pebaTta! CerogHa Ha 3aHATUM pedb NOMNAOET O 4OCTAaTOYHO MOJSTOA0MN
chepe, KoTopasa ellLé OaXKe He OTMeTMNa CBOE 80-1eTne — 9 roBopto 06 aTOMHOM MPOMBbILLUIEHHOCTH,
aTOMHbIX TexHonornax. PakTnyeckm, YenoBek TObKO Havasl OCBamBaTb HeMcUeprnaeMbll MCTOUYHMK
3HepPrmm — cuny atomMa. Ho y>ke cerogHsa B Poccmi 11 aTOMHbIX 2/1e€KTPOCTaHLMM, KOTOpble
BblpabaTbiBatoT 0koM10 20% BCEro MPOM3BOAMMOIo a1eKTpMYecTBa. [pn 3TOM Halla cTpaHa —
pPOOOHaYaNlbHUK MPOMBbILLAIEHHOMO MCMOMTb30BaAHMA aTOMHbIX 2/1EKTPOCTAaHUMM, 06nagaTenbHMLUa
€OMHCTBEHHOIO B MMPEe aTOMHOIO /18 40KOIbHOIO G0Ta U KaXKablM rog, Mpoao/XKaeT CTaBUTb BCE
HOBble aTOMHble peKopdbl. Beob aTOM — 3TO He TONMbKO 6e3onacHas 1M Hagé)XHaa aHeprug, Ho 1
MeOuLKMHa, KBaHTOBblE TEXHOMNOIMMK, MUTbeBas BoAda, 6e30omnacHble MpoayKTbl MMTaHUS, MepenoBble
MaTepuansbl, M3ydeHure NnaHeT 1 pacKpbiTUe TalH poXkaeHuna caMmom BceneHHoM.

Mo Bcen Poccmm paboTatoT npodeccrnoHaribl aTOMHOM MPOMbILWAEHHOCTM — OHKM 06ecneymBatoT
becnepebonHyto 1 6e30MacHyto PaboTy BCex aTOMHbIX 06bekToB. CerogHs Mbl nogpobHee
MOroBOPWM O OOCTVMKEHUAX HaLLeW CTPaHbl B 06/1aCTU aTOMHbIX TEXHONOMMM U MOMMEM, KaKune
MMEHHO CneLumnanmcTbl 30ech paboTatoT. A 4149 Hadana, YTobbl MOGAMKE MO3HAKOMMUTLCSH C OTPaC/blo,
npegnarato NepeMecTUTbCa B TEMaTUYECKMIA NaBUMbOH «ATOM» BblICTaBKU-DopyMa «Poccusa.

BHMMaHMe Ha aKkpaH!

Buaeoponuk ¢ BbiCTaBKU «Poccusa»: NnaBUNIboH «ATOM»

Ponvk ¢ BbicTaBku «Poccus», koTtopas rnpoxoant B Mockse Ha BAHX, o630p TemaTn4yeckoro
rnaBuiboOHa, orncaHne TeMbl N OTpacu.
CnoBo neparora: Pe64aTa, LaBanTe o6CcyaMM POMK. YTO HOBOIo Bbl y3HanM o6 aToMHom chepe? YTo

NMOKa3aJioCb BaM CaMbIM MHTEPECHbIM M BReYaTAatowmm?



OTBeThl 06y YatoLNXCA.

O630p oTpacnu. bbino-crano

Urpa «Bblno-ctano»

CnoBo neparora: ATOMbl — 3TO KPOLUEeYHbIE HaCTULbl, U3 KOTOPbIX COCTOUT BCA MaTeEpPUA BO
BceneHHoW. SHeprmg atoMa cocpeoToueHa B ero gape — 3TO CUa, YOEPXKMBAOLLAA KOMMOHEHTDI
aapa, CBA3aHHble Apyr ¢ ApyroM. 149 Toro, 4tobbl oHa Morfna 6biTb Npeocbpa3oBaHa, HanpmMMep, B
2N1eKTPUYECTBO, OHa AO0/HKHA OblTb M3 HEro BbiICBOGOXKAeHA. YenoBeK NOoHAM, KaK 3TO caenaTh: OH
YKPOTWUST 90EPHYHO SHEPIUIO U CMOI MCMOSIb30BaTb €€ B CBOMX LIe/IaX.

OTeyeCTBEHHYIO aTOMHYIO MPOMbILLUIEHHOCTb CO34aBall MHOXXECTBO BbIAAOLLMXCA YHEHDIX U
MH>XeHepoB. brarogapa nx ycunmam noaBmicsa UCKIIOYUTENbHbIM MO CBOMM MacluTabaM 1 3agadam
KOMIMMEKC C AeCAaTKaMM Hay4YHO-MCCNeaoBaTeNbCKMX MHCTUTYTOB M MPOMbILLTIEHHbIX MpeanpuUaTni.
ATOMHOM MNPOMBbILLIEHHOCTU ELLE HET M CTa J1ET, HO 3a 3TO BPEMS OHA Y)Ke ycrnena MnponTm
OrPOMHbIV MYTb, MOMAHbIN YANBUTENbHbIX OTKPbLITU N OOCTUMKEHMMN.

Pa3zganiTe KaXx4ovi rpynrne KoOMnJaeKT MaTepnasioB 415 NpoBeaEHNS NIpbl.

MNepen BaMU NMHUA BPEMEHU U pasfnMyHble daKTbl, Balla 3a4a4a — pacnpenenmtb 3TM ¢aKTbl Mo
JMHUMN BPEMEHM B MpaBM/ibHOM nopsake. Nonpobyem?

Oby4arouinecs BbINoJIHAOT 3agaHue. lNpeacraButTenn rpyrn MoryT 03BYyYUTb CBOU OTBETHI.
CBepuUTb OTBETbLI MOXHO C MOMOLbIO Clanga «bbi10-CTaso: OTBETbI».

®daKTbl B NpaBUJIbHOM nopspkKe:

1869 — [. V1. MeHaeneeB co3O0aéT nepmnogmnyeckyto Tabnuuy aneMeHToB, roe npeackasbliBaeT
CyLLIeCTBOBaHME eLlé He OTKPbITbIX 2/1eMEHTOB. [NoaBneHmne TabnmLbl CTAaHOBUTCA CTUMYJ/IOM K
HOBbIM MCCedoBaHMAM. YrKe K KOHLY BEKa OTKPbITO ABMIeHME paanOaKTUBHOCTM. (3)

1943 — Co3zpaétca JlabopaTtopuma N22 Akagemumm Hayk CCCP, roe HeboMbLLIOM KONMEKTUB MOMOoObIX
YUYEHbIX MPOBOAMT NepBble 3KCMeprMeHTanbHble paboTbl AToMHOro npoekta CCCP. Mo3xe
NabopaTopma N22 cTaHET 3HaMeHUTbIM Kyp4aTOBCKUM MHCTUTYTOM U BCTaHET Y MICTOKOB aTOMHOM
MPOMbILLUIEHHOCTW. (8)

1945 — 20 aBrycTta nobegHoro roga — [leHb poXXgeHUsa aTOMHOM MPOMbILLIEeHHOCTU. Co3aaHbl
CneumanbHblM KOMUTET NPK FoCydapCcTBEHHOM KOMUTETE 060pOHbI 1 NepBoe rnaBHoe
ynpasneHue. (4)

1950-e — NocTpoeHa NepBas B MMpPe aTOMHaaA 3NEKTPOCTaHLMS, BOKPYT KOTOPOW pa3pacTaeTcs
Haykorpan O6HMHCK (1954). CnyLueH Ha Boay MepBbi B MUPE aTOMHbIN N1egoKon «J1eHuH» (1957).

OTeyecTBEHHbIE yl-{éHbIe nepBbiM B MNPE HAYHNTTNCb NCIMOJ1b30BaTb SHEPTIMIKO aTOMa B MNPHDbIX



uenax. (7)

1980 — MeHblLe, yeM Yepes 30 neT nocne co3gaHma nepson ASC, B CTpaHe paboTatoT 4 peakTopa-
MUANTMOHHWKA, BblAatoLMe MOLLHOCTb 4O MUISIMOHA KMioBaTT. (1)

Hauano 1990-x — NepeMeHbl B CTpaHe NPUBOLAT K YIrpo3€ NOMHOCTbIO MOTEPATb aTOMHYIO
aHepreTuky. NMoMHOCTbK OCTAaHOBMEHO COOPYXKeHMe 12 aTOMHbIX 3HepPro6/10KoB. (5)

2000 — K Ha4any HOBOro Thica4YeneTmnsa aToOMHada 3HepreTMka nepBom M3 oTpaciien
MPOMBbILLUTIEHHOCTU POCCUM OOCTMINA OOMEPECTPOEYHOro YPOBHA MPOM3BOACTBRA. (6)

2006 — YTBepXKOeHa nporpaMMa MacCoBOIro Pa3BUTUA aTOMHOIMO SHEPIOMNPOMbILLJTIEHHOIO
KoMmnekca B Poccumn. HaumHaeTca MaccoBoe cTtpounTenbecteso ASC. (10)

2020 — B Hadane atoro gecarmneTtmsa 6b1/10 NogaHo Tenno oT eAMHCTBEHHOM B MUpPE MaByden
aToMHOM anekTpocTaHumm (MATIC). OHa gaéT aHepruto YykoTke. (2)

2023 — K cerogHsawwHeMy OHIO BBeOEH B CTpom 21 aHeprobnok ASC B Poccumn 1 3a pybexkoMm.
YcTaHoBneH pekopg CeBEpPHOro MOPCKOro MyTH, MepeBe3eHo 36 MUMTMOHOB TOHH FPYy30B. (9)
CnoBo neparora: /1 BCE 3TO — TOJ/IbKO MaJlad YaCTb TOrO, YTO MPOUCXOLUNTIO B aTOMHbIX TEXHOTOMMNAX
MeHbLUe, YeM 3a 100 neT. BneyaTngeT, He npaBha Nnn? A Tenepb NPOOO0MHKUM MOrpy»XXeHUe B MUP

aTOMOB, BHMMaHMe Ha aKpaH!

Bupeoponuk «bbinno-ctano»

OnucaHue posinka: Kakmue BpeMeHa rnepexvBalsia PpoCCUCKasi SHepreTnka B OTHOCUTENIbHO
HenasnéKoM rpoLUJIoM, M KaKOBO €€ MeCTOo CeroHs Ha MUPOBOY aTOMHOU apeHe, CKOJIbKO aTOMHbIX
CTaHUM eCTb B POCCUN, CKOJIbKO SHEPIrnn HYXXHO, 4TOObI BK/IIOYUTb MATLCOT MU/IJINOHOB

JlaMro4YeK oHOBpPEMEHHO. Ha stnn Apyrne BOripocCsl Bbl HavigéTte OTBETHLI B 3TOM BnaeoposinkKe.

O6cy)XxpaeHune posimkKa

CnoBo neparora: Kakve 4OCTMXXEHMUA aTOMHOM MPOMBbILLNIEHHOCTM BaM KakyTCa CaMbIiMU
BaYXHbIMU? [MoyeMy MMEHHO OHM? YTO OHM OatoT Hallew cTpaHe?

OTBeThI 06y HatoLINXCA.

MHTepakTuB «Mpodpeccumn B aToMHOU chepe»

Bocrionb3yiTeck pa3aaToyHbIMU MaTepUaiamu.
CnoBo negarora: Ha aTOMHOM 2MEeKTPOCTaHLMK NPOUCXOOAT TPWM KTOUEeBbIX NpoLiecca: saepHas

2Heprnd nepexogunT B TENMJTIOBYIO, TEMJ10OBad — B MeXaHNYEeCKYIHO, a Y>Xe Ta B 3JTIeEKTPUNHECKYIO.



DKcnepTbl mocymTanu: 1 paboyee MecTo Npu coopyKeHnm ASC co3aaéT 6onee 10 paboymx MecT B
CMEXHbIX oTpacnax. 1 KoHe4YHOo, pa3BUTUE AaTOMHOM SHEPTETUKM CMIOCOOBCTBYET POCTY CaMbIX Pa3HbIX
HaY4YHbIX UCCNEeLOBaHMIN M SKCMNOPTY BbICOKOTEXHONOMMYHOM MPOAYKLMN.

OasavTe nonpobyeM yBMOETb, KaK MHOIO Pa3HbIX CNeumanmcToB TPpYAATCa B aTOMHOM
NPOMbILLUNIEHHOCTU. [epen BaMM CXxeMa LKA MPOU3BOACTBA B aTOMHOM MPOMBbILLIEHHOCTU U
NPMMEHEHUS aTOMHbIX TEXHONOMMKW B OPYFMX OTPACAaX, a TakyKe CMMUCOK cneumanmncToB. Bawa
3aa4a — COMoOCTaBUTb CMeLMATMCTOB C 3TanoM 3TOro UMkia. byabTe BHMMaTEbHbI — cpeam
CcreumanmncToB ecTb U Te, Ybs paboTa ToXKe CBSI3aHa C aTOMHOWM 3Heprmemn, Ho HenocpeacTBeHHO B
paboTe A0epPHOro TOMMMBHOMO LMKIa OHU y4acTUSA He MPUHMMatoT. 19 HUX YKaXKMTe MecTa, rae
MOXXHO BCTPETUTb 3TUX CMNELMANMCTOB.

MpuBeny NpmnmMep. LLaxTép-ypaHLLMK 1M MPOMbILWAEHHbIN 3KOTOr MOTYT paboTaTb Ha 3Tane goo6blum U
nepepaboTkM ypaHOBOM pyabl. [10 3TOMY »Xe MPUHLMMAY 3aMNoaHUTE BCHO KapTy.

3Tanbl sAePHO-TOMNJIMBHOIO LMK/IA:

1) Ao6bivya n NnepepaboTka ypaHOBOM pyAbl (OYMCTKA OT NPUMEcen U €€ KOHLEeHTPUpPOBaHMUe)
TOMAMBHbLIN LMK Ha4MHaeTca ¢ 0o06bIBatOLLEro NMPOM3BOACTBA — YPAHOBOIo pyaHMKa, roe
no6biBaeTcsa ypaHoBada pyaa. OHa coaep»XuT pasnmyHble MeTansbl, MTO3TOMY, YTOObl MCMOMb30BaTb
eé, pyay O4YMLLAOT OT MpUMecein — MNoJy4atoT YPaHOBbIM KOHLEHTPAT (Tak Ha3blBaeMbIM «KENTbIN
KeK»), KOTOPbI HanpaBideTcs Ha oboralleHue.

2) O6oraweHue ypaHa

3Ha4anbHO ypaH — 3TO MeTasl1 cepebpmncToro LBeTa, clnabopaanoakTUBHbIN aneMeHT. OH COCTOUT
M3 MenbyanLimx Yyactumu, (m3otomnos). CaMble pacnpoOCTpaHEHHbIe M30TOoMbl ypaHa — ypaH-238 1
ypaH-235. [MepBoro B ypaHe o4eHb MHOTo (6bonee 99%), BTOporo — KpamHe mMano (MeHee 1%). B
oboralléHHOM ypaHe MU3MeHeHO COOTHOLLEHWE 3TUX ABYX M30TOMOB, TO eCTb, 60/blLUe CTAHOBUTCH
MMeHHO ypaHa-235. Takol ypaH cTaHOBUTCH 6o/1ee pagmoakTUBHbIM. EFO MOXHO MCMOMb30BaTh B
aTOMHOM peaKTope 1 obecnedmBaTb CTPaHy aHeprmemn.

3) MpousBoACTBO AAEepPHOro Ton/JiMBa

O6OoralwéHHbIV YpaH Hy>XKeH O4/9 NoflydyeHmsa MopoLlka OMoKCKaa ypaHa, KOTOPbIN, B CBOO o4epennb,
CINY>XUT Cblpb&M A1 M3rOTOBMEHUSA TOM/IMBHbIX TABMETOK Pa3MepoOM B HECKOSTbKO CAHTMMETPOB.
TabneTkn BXOOAT B COCTaB TEMMOBbIAENAOLLMX COOPOK. TOMMMBO 3arpy»kaeTca B peakTop 1
MCMNOMb3yeTCcHd TaM B TeYeHMe HECKObKMX MeT.

4) Mpou3BOACTBO 3/1IEKTPOIHEpPrun Ha A3C

ATOMHAag 2N1eKTPOCTaHUMNSA — LLeNbl KOMMIEKC CMTIOXHbIX CUCTEM, YCTPOMCTB, 060pYyO0BaHUS U
COOPYXKEHUIM 19 MPOU3BOACTBA 3MEKTPUYECKOW SHEPTMW. Hannyme aoepHoOro peaktopa oT/imyaeTt
ASC oT gpyrux anekTpocTaHuMin. Ha ASC nponcxodaTt TPU B3aMHbIX NMpeobpa3oBaHa GopM
SHeprun: AgepHada aHeprma NepexogmT B TEMSTOBYIO, TEM/I0OBAA — B MEXAHUYECKY0, MEXaHMYeCKas

nNpeobpasyeTca B 3/1eKTPUYECKYHO.



5) MNepepaboTKka oTpaboTaHHOIo AA4epHOro ToN/MBa

Ha 3ToM aTane oTpaboTaHHOE TOM/IMBO M3B/IEKAETCH M3 PEaKTOPa, OXTAXKAAETCA B creLManbHbIX
HacceHax BblAEPXKKU 1 OTMpaBiaeTca Ha crneumanbHble Npeanpuatna ang nepepaboTKu.

6) dnoT, TpaHcnopT

BakHeMLee HanpaBneHne aTOMHbIX TeXHONornm B Poccm — obecrnedeHmne aBMmKeHMs CydoB B
ApKTrKe. Halw aTOMHbIN TeaAoKOoNbHbIN GOT — eAMHCTBEHHbIM B MUpe. C ero noaBneHmnem
Ha4anocb HacTodllee ocBoeHMe KpamHero CeBepa.

7) Hay4yHble uccnenoBaHusd, 34paBoOOXpaHeHne

Bce 3HaloT 0 CyLEeCTBOBaHMM PeHTreHa, HO aTOMHbIe TEXHONMOMMM B MeaunlmMHe wWwaratoT Bnepéd. OHM
MOMOratoT AMAarHOCTMPOBAaTb CIOXXHENLLIMEe 3ab0NeBaHMA U CMacatoT MHOXXECTBO KMU3HEW.
CnpaBoYHuK npogeccni:

LUaxTép-ypaHLWMK — 3TOT CreumanmcT y4acTByeT B CaMbIX Pa3HbIX paboTax Nno gobblue Mone3Hbix
MCKOMaeMblX, B AAHHOM C/ly4ae, ypaHoBow pyabl. OH 4acTo TRYOUTCA B CMIOXHbIX M Aa)Ke OMaCHbIX
YCNOBMAX, EMY HY)XHa Xopollasa dusmyeckada nogroToBka M BbIHOC/IMBOCTb. B 3aBUCUMOCTU OT
KBanMPUKaL MK, LLUAXTEP MOXKET TaKyKe 3aHMMaTbCH MPOEKTUPOBaHMEM 060pyA0BaHMSA, KOHTPONEM
3a npoueccamMy goobbiym.

MpOoMBbILWNEHHbINA 3KONOr — 3TOT CMeUManncT cfieauT 3a TeM, YToObI pagMaumMoHHaa o6CTaHOBKa Ha
npeanpuaTMm 6bina B HOPME M He MpeBblLana 4onyCTMMble HOPMATKMBLI. Ero rnaBHaga uenb —
coenatb 0ob6blvy Mone3HbiX MCKoMaeMblX UK PaboTy CTaHUMKM 6e30MacHOM Ana BCeX, KTO TaM
TpyamnTca. OH TakXKe oTBeYaeT 3a TO, YTOObI paboTa NpeanpuaTna He Bpeguaa npupoae.
MeaMUuMHCKUMN PU3UK — STOT CMNEeLManIMCT PacCUMTbIBAET A03bl 06yYeHMa ONnga AMarHOCTUKN U
neyeHuma naymeHToB. OH 3HaeT BCE O TOM, Kak paboTaTb CO CMTOXXHbIM 060pyO0OBaHMEM, a eLLé
CO30a€T 6e30nacHble yCNoBMA ANs NnepcoHana 60MbHMLbI M MALMEHTOB B OCOObLIX OTAENEHUSAX.
CneumnanucT B o651acTu yY€Ta M KOHTPOJA aAepPHbIX MaTepUuanoB B 06/1acCTU aTOMHOM
SHEepreTuKM — 3TOT CneunanmcT obecnedymBaeT AaaepHyto 6€30MacHOCTb Ha aTOMHbIX CTaHUMAX. Ero
33fa4a — YYET U KOHTPO/b A0ePHbIX MaTepuanoB. OH TakyKe NpUHUMaeT HeobxoaMnMble Mepbl B
YCNOBMAX aBapUIMHOM O6CTAaHOBKM M HELUTATHbIX CUTyaL M.

CneumanmucT no o6CnyXXMBaHUIO U PEMOHTY 060pyAOBaHUSA aTOMHbIX 3/1IEKTPOCTaHLUMMA — 3TOT
cneunanuncT cneaguT 3a TeM, YTobbl obopynoBaHme Ha ASC paboTano 6e3 c6oer. OH 3HaET, Kak
YCTPaHUTb NMtobble HenmonagKkM, MOYNHUTb UMW 3aMEHUTb TO, UTO He paboTaerT.

UH)keHep no aaepHon PnUsUKe — 3TOT creLmanmcT 3aHMMaeTcs npobnemMamMmm oboraluleHma
aaepHoOM aHeprnn n adOeKTUBHOM YTUNU3ALMM PAOMOAKTUBHBIX OTXOO0B. BMecTe ¢ dusmnkamm-
aTOMLLUMKAMKM OH M3y4aeT CTPOEHME aTOMOB M 94€P, @ HAa aTOMHOWM 2N1EKTPOCTaHLMM 3aHMMaeTCa
aKCMnyaTaumen, o6Cny>KMBaHMEM M KOHTPOIEM 33 COBPEMEHHbBIM 060pyaoBaHMEM. A eLLé OH
MOXKeT paboTaTb B chepe MednLMHbI C MprnbopaMmn MOHM3UPYIOLWLEW pagnaL MK, paspabaTbiBaTb

HOBble MaTepWalibl TN 3aHMMATbCH BOMPOCaMM 3KOJTOrnn.



MH)XeHep o6oratutenbHon abpuUKM — ero 3agada — OpraHM30BaTb BCO PaboTy Mo o6oraleHmto
ypaHoBoM pyabl. OH noabupaeT ob6opyaoBaHMe 1 paboymx, BbICTpanBaeT BCE MPOLLECChl BHYTPMU
npeanpUaTMa U KOHTPONMPYET ero LefIMKOM, UTo6bl oboralleHue Lo No YETKO HaMeYyeHHOMY
MAaHy, BbIMOHAIOCh Ka4eCTBEHHO U 2P PEKTUBHO.

OnepaTop XpaHMIULLA OTPA60TaHHOIoO AAePHOro TOMNJIMBa — OH 3aHMMaeTCd BCeMU onepaumamm
C OTPabOTaHHbIM AOePHbIM TOMTIMBOM, BK/1HOYAsA €ro TPaHCMNOPTUPOBKY U MOrpy3Ky, cneguT 3a
npaBUNbHOM PaboToMm XpaHWNMLLA OTPABOTAHHOIo AAePHOro TOMN/IMBa U OTBEeYaeT 3a To, YTobbI Bce
npoLecchl 6bIM BbIMOMHEHbI KAYECTBEHHO M CTPOMO MO pernamMeHTy.

CneunanmncT cyAopeMOHTHOIo Npou3BOACTBa B 06/1aCTU aTOMHOro ¢pnorta — 3TOoT crneymanmct
OTBeYaeT 3a PEMOHT Cy0B aTOMHOTro $ioTa. ECnn Kakoe-To 060pyaoBaHMe Ha HUX BbIXOOUT U3
CTPOS, OH 3HAET, YTO M KaK HY»>XHO MOYMNHUTD.

KoHTponép npoayKuumn oboraweHust — 3TOT CreumanmnucT crneamT 3a YETKUM cobntofeHmnemM
TexHonoruum npw gobbiye, NnepepaboTke, XpaHeHUM Cbipbs, MONyPabprKaTOB M FOTOBbLIX MPOAYKTOB
oborauleHud. Mo cyTH, OH OTBEYaEeT 3a Ka4eCcTBO NPOaYKL MK, KOTopasa noflydaeTcsa B utore. [n4a
STOro OH PaboTaeT C Pas3InYHbIMM NPUBOPaAMKM M MeTodaMU aHanM3a, a ellé oLueHMnBaeT
dursnyeckme N XmMMmndeckme CBOMNCTBa NpoayKLnn.

KanuTaH aTOMHOro negokKona — 3TOT CreLManmcT yrpapnsaeT CBOMM OrNPOMHbIM CylHOM B
apKTU4eckmnx Bogax. OH NpoknagbiBaeT NyTb APYTMM KOpPabnaMm, LOCTaBAAET Ha NOMOC rpy3bl UK
TYPUCTOB.

CneumnanmucT No paguaumMoHHOM ceNneKLuUn — OH UCMOo/b3yeT paanaLnio, YTobbl MoMyYyaTbh HOBbIe
BUObl PAaCTEHUM, YCTOMUMBBIX K 3a601€BaHNAM M OaOLLMX BbICOKMI ypoykak. Takaa cenekuma ewé
Ha3blBaeTCs MyTALMOHHON: €€ OTNINYME OT FeHHOM MHXXeHEePUUM B TOM, UTO OHa MCK/ItoYaeT
BO3MOXHOCTb HanpaBfeHHOro MNofyyeHna reHeTUYEeCKUX N3MEHEH U (TakMe MyTal MM aBNatoTCs
cny4amHbiMK).

MH)XeHep No CTPOUTENIbCTBY aTOMHbIX 3/IEKTPOCTAHLMUMN — 3TOT CNELMANNCT FOTOBUT JOKYMEHTbI
rno cTposLlmmca ASC, a 3aTEM KOHTPOIMPYET MPpoLEecc BO3BeAeHUA aTOMHbIX 2/1eKTPOCTaHLMM:
NAaHMpPYeT U opraHmMayeT Bce paboTbl Ha Nnolwaake. Ero rnaBHas uenb — 4tobbl ASC 6bina
6e30MnacHoOM, KAa4eCTBEHHOM M MOCTPOEHHOM TOYHO B CPOK.

MH)>XeHep no pa6oTe ¢ paaUOaKTUBHbIMM OTXOAaMM U OTPA6OTaHHbIM SAEePHbIM TONJIMBOM —
STOT CMNeumanmncT opraHn3yeT, HalaXXMBaeT M KOHTPOMpYeT Bce paboThl, CBA3aHHbIE C
oTpaboTaHHbIM gaepHbIM TormneoM. Ctofa BXOOUT, Harnpumep, nepesapanKa peakTtopoBs, NpUEMKa,
XpaHeHMe 1 nepemMelleHmne pagmoaKTUBHbBIX OTXOO0B.

MNMpaBusbHbIe LEeNnOoYKH AJA neparora:

LLlaxTép-ypaHLMNK, MPOMbILLJIEHHbLIV 3KoJ10r — Aobbi4a n nepepaboTka ypaHOBOV pyAbl;

KoHTponép npoaykummn oboraLieHuns, nHxeHep oboratntesibHovi habpuku — oboraljeHue ypaHa;



Crnieuynannct B obsiactu y4éTa n KOHTPOJIA AAEPHbLIX MaTepnasos B 06/1aCT aTOMHOV SHEPreTUKH,
VHXXeHep ro a4epHoV hu3nke — rpon3BoaCcTBO SA4E€PHOro ToMNamBa;

Crieunanunct rno obcnyXmBaHuio n peMoHTY 0b6opyA0BaHVS aTOMHbIX 3/1IEKTPOCTaHUUN, NHXEHEP
Mo CTPOUTE/IbCTBY aTOMHbLIX 3JIEKTPOCTaHLUNI — MPON3BOACTBO 3JIEKTPOIHEPrum Ha A3C;
Onepatop xpaHuauwia oTpaboTaHHOro AA4epHOro TonanBa, MHXeHep no paboTte ¢
pPaanoakTUBHbIMU 0TXo4aMu n oTpaboTaHHbIM 4€PHbLIM TOMNJINBOM — riepepaboTka
oTpaboTaHHOro sA4epHoOro ToMn/nBa.

Lpyrune atoMHble TEXHO/1I0MNN:

CrieynaancTt Cy4opeMOHTHOIro npomn3BoacTea B 0bs1actv aTOMHOro ¢psiota, KarnmtaH atoMHOIro
Jlegokosia — JIoT, TPAHCMIOPT;

CrnieumnasinucT rno pagnaunoHHOW cenekuny, MegnUnHCKUM husnkK — Hay4Hble nccseoBaHus,

31paBooxXpaHeHue.

Buaeoponuk «MHTepBbIO C 9KCNEepPTOM»

VHTepBbIo C NpeacTaBuTesIeM OTPaC/IN, OTBETbI Ha MOMyJisiPHbIE BOMPOChI 00yYatoLLNXCH.

CnoBo neparora: Pe64Ta, Tenepb Bbl YyTb 60/ble 3HaeTe O Mpodeccusax oTpacsn, U caMoe BpeMs
MO3HAKOMUTbCS C eé npeacTtaBuTeneM. Celyac Mbl C BaMU NMOCMOTPUM HebBOo/MblLoe MHTEPBbID. HO
CHayana s Xxo4yy BaM HarnoMHUTb, YTO Y KaxKJOro €CTb BO3MOXHOCTb 3aaTb CBOM BOMPOCHI
3KCMepTaM 13 pasHbiX HanpasieHui. [1ng 3Toro ecTb crielmanbHaa dopma B Mpodurpane:

https://profigrad.bvbinfo.ru/question-list.

NMHdopMauumda

3ameHnTe 3TOoT 610K Ha urpy «@akTbl» Mpu HaJINYUKM JOMOSTHUTEIbHOrO BPEMEHM.

NMepcnekTuBbl oTpacnu. byoer

Bupeoponuk «Poccua — Moé byayLiee»

Bupgeoponnk paccka3biBaeT 0 Pa3BUTUM OTPAC/IN 1 €€ NepcrneKkTUBax, B KaKux cihepax aToOMHYIO
3Hepruto 6yayT NCrnosib30BaTb aKTUBHEE BCEIrO, N KaK MCKYCCTBEHHbIN MHTE/IIEKT byaeT
B3anMOL4EeViCTBOBaTh C A4EPHOUN HayKOW. BKaoYeHne ¢ BbiCTaBKu «Poccus».

Cnoso neparora: CerofHa 4acTo roBopsaT O NpenMyLLecTBax A0epHOM SHepreTMkM nepen opyrmmMmm

BMNOaMWN SHEPIreTnKM — OHa HaOéxHad, YmcTaq, obnagaeT OFpOMHOl;I 3HeprOéMKOCTbPO n nomoraetT


https://profigrad.bvbinfo.ru/question-list

60pOTbCs C rNobanbHbIM M3MEHEHMEM KMMaTa. Bcé 6onbliee KONMMUYeCTBO CTPaH CeroaHs
NpMXoaaT K HeO6XOAMMOCTU Hadanna OCBOeHUa MUPHOro aToMa. [JaBamTe MOCMOTPUM POJSIUK O TOM,

KaKoW e ByaeT aTOMHasd NMPOMbILLIEHHOCTb ByaAyLLEero.

O6cy)XxpeHne BUAeoposinkKa

CnoBo neparora: Kak BaM posinK? Kak Bbl AyMaeTe, KakMe HOBLUECTBa B 3TOM chepe Mbl yBUOANM
YXE OUYEHb CKOPO?

OTBeTbI 0byYaloLNXCS.

Urpa «byayuiee unuv peasibHOCTb»

Bocrionb3yvitech npeseHTaumne «byayuiee nam peasbHOCTb».

CnoBo neparora: [Npennarato NpPoBepUTb BallM 3HAHMA UK MHTYMUMIO! Cernyac Ha aKpaHe 6yayT
NoABAATbLCA pa3fnyHble GaKTbl NPO LOCTMIKEHUA POCCUMNCKOM aTOMHOM MPOMBbILLUTIEHHOCTU B
pa3HbIX 061acTax. Balla 3agada — onpenennTtb, Kakie GaKTbl yY)Ke pearbHbl, @ Kakme CTaHyT TaKUMU
TonbKo B 6yaylieM. NTak, nrpa «byayliee mnm peanbHOCTby:

1) Poccusa — oAMH U3 MUPOBbIX IMAEPOB NO KOJIMYECTBY SHEPro6/10KOB, COOPYXKaeMbIX He
TonbKo B Poccumn, HO 1 3a py6erkom.

PEAJTIbHOCTb. Bce NpoeKTbl COOTBETCTBYKOT COBPEMEHHbLIM MEXXAYHaPOAHbIM TPeboBaHMAM U
peKOMeHOaAUMAM.

2) CaMbli COBPEMEHHbIN U MOLLHbIA Ha NMJlIaHeTe MHorouesieBo 6bICTPbIA UCCefoBaTeIbCKUMN
peakTop (MBUP) ctpouTtca B Poccumn.

PEAJTbHOCTb. HoByto agepHyto aHepreTuky He NoCTPOUTb 6€3 HayKK. YUEHDLIM OJ19 3TOrO HY»XXHbI
COBPEMEHHbIE MCCeaoBaTENbCKME PEAKTOPLI, @ B MUPE UX HEMHOTIO. POoccKa yyKe ceyac cosfaeTt
CaMyto COBPEMEHHYIO MCCNeaoBaTENbCKYO NOLWAOKY 09 BCEro «aTOMHOIro MMpa» B ropoge
OnmMunTpoBrpage YnbaHOBCKOM 061acTv Ha 6a3e [ocygapCTBEHHOro Hay4YHOro LeHTpa.

3) Ha A3C npuxoguTcs BbipaboTka 40% aHeprum B Poccum.

BYOAYLLEE. Noka uto Ha ADC npuxogntca 20 % sHeprum B Poccnm. OgHaKo CTOUT 3ada4a OOBECTU
nonto ASC B o6LLeM aHeprobanaHce 0o 25% k 2045 rogy. Jo 2035 roga B Poccum noctpoaT 16
aTOMHbIX BGTOKOB.

4) dpepHas aHeprusi NOMoraeT y4éHbliM yCTaHaB/IMBaTb BepPHble AaTbl apXe0oSIorM4ecKux
PacKOMOK.

PEATbHOCTb. B apxeonorum aoepHbie MeToabl MOMOratoT YCTAaHOBUTb TOUHbIN COCTaB apTedaKToB

N NX MPOUCXOXKOEHME, a eLLE OHU MOTYT MPOANUTb XMU3Hb MaMATHWMKAM KyﬂbTypbl).



5) B Poccum yXKe BbinycKaeTcsl 25 HamMeHoBaHUM paguodapMnpenapaTos.

BYOYLUIEE. PaonoaKTUBHbIE 3MIEeMEHTbI YYKe NMOMOratoT 6bICTPO NMOCTaBUTb TOUHbIN AMArHO3,
nogo6paTb NeYeHMe 1 CNacTM MHOXXECTBO XXM3HeN. Takoe KOMMYecTBO pagmodapMnpenapaTos
rnaaHupyeTcsa BblinyckaTb K 2025 roay, a moka yto ux 11.

6) ASC - NOCTaBLUUK HE TONTbKO SHEepPrmu, HO U He06xXoAMMOM ANS XXU3HMU YesloBe4YeCcTBa
npecHomn BoAabl.

PEAJTIbHOCTb. Ha 3eMne o4eHb Mano NpecHoOM Bodbl, 3aTO MOPCKOM — B M36bITKe. [Npn paboTe
aTOMHbIX CTaHL MW 06pa3yeTca OrpPOMHOe KOTMYECTBO ropaYero napa. MIcnonb3oBaTb ero ans
ornpecHeHusa Bodbl, a aHepruto TYpburH ana paboTbl CUCTEM OYUCTKUN — 3DHEKTUBHO U
3KOHOMMYECKU BbIrOQHO. TaKme TEXHOMOI MK Y>Ke MCMOMb3YKTCH, cendac nayT paboTbl Hag Mx
MaCCOBbIM BOM/IOWEHWMEM B XXU3Hb.

7) PoccuincKue yyéHble co3panum nepenoBblie MeTalibl A9 AepPHbIX peaKTopoB 6yayLuero.
PEAJTbHOCTb. MaTepuanbl o9 peaKToOpOB OO/KHbI BblAEPXKMBATb SKCTPEMasibHble OaBNeHna v
TeMnepaTypbl. YU4€Hble «PocaToMa» yyKe NoNyumnm nepcrneKkTMBHbIe MeTan bl 419 3TUX Lenew:
MaTepuanbl MO3BONAT 06ecneYmnTb MPOEeKTbl PeaKTOPOB ByayLLMX MOKONEHMI BbICOKOHAOAEXHbIMM A
BbICOKOPECYPCHbIMUM KOPMyCamMu.

8) Poccuinckana aaepHaa aHepreTUKa cerogHs BKKOYaeT B ceb6s aTOMHbIe CTaHUUM ABYX TUMNOB
— C BOAO-BOASAHbIMU peakTopamMmu (BB3P) U c peakTopaMM Ha TaK Ha3biBaeMbIX 6bICTPbIX
HEeMTpPOHaXx.

BYOYLLEE. Poccuinckasa aoepHas aHepreTuka Ao/XKHa CTaTb TaKoM K cepegumHe 21 Beka —
npegnonaraeTcs, YTo ABa TMMa aTOMHbIX CTaHUMM 6yayT paboTaTb BMecTe, AeMOHCTpMpYyA
BO3MOXXHOCTb Mepexoaa 90epHOM 3HEPTETUKM B pa3pad BO30OGHOBIAEMOM MO TOMIMBY U
MPaKTUYEeCKM HE OCTaBAAOLLEN OTXOL0B.

9) B Poccum cTpouTca NepBblii B MUPEe SHEProKOMIJIEKC Ha 6a3e 3aMKHYTOro sigepHoro
TOM/IMBHOIO LUMK/A C UCMOJIb30OBaHMEM PEaKTOPOB Ha 6bICTPbIX HEMTPOHAX — HOBOM
3HepreTuyeckon nnatpopmbl 6yayLiero.

PEAJTIbHOCTDb. MpoekKT «MpopbiB» ob6ecnedmnT 6e30MnacHyo, SKOHOMUYeCKn 3bPeKTUBHYIO U
DKONMOTUYECKM YNCTYIO IHEPIUIO Ha ThicadeneTmne Bnepén. YUeHble N MHXKeHepbl paboTatoT Haf TeM,
4YTOObI THOAAM XBATMUMIO MPUPOOHbIX 3aMacoB ypaHa Ha ThiCAYM NeT, a oTpaboTaBLlee gaepHoe
TOM/IMBO M OTXOAObl NepepabaTbiBaInCh M MCMOMb30BaNIMCb BHOBb.

10) POCCUMMNCKUM YYE€HDbIM YAANOCb CO3AaTb CEHCOpP ANA perucrtpauum noctynawLwmx ot
AAEPHOro peakTopa NOTOKOB NMPAaKTUYECKU HEYIOBUMbIX 91I€eMEHTAPHbIX YacTULL KHEUTPUHOY,
KOTOPbIX NO3BOJIUT NpeAoTBpaLlaTb TEXHOreHHble KaTacTpodbl.

PEAJIbHOCTDb. YueHble HaLmoHanbHOro nccrnenoBaTeibCKoro gaepHoro ynHmsepcuteta «MUOU»
co3fanu 3ToT ceHcop. OH NO3BOUT NPedoTBpPaLLaTb TEXHOMEHHbIE KaTacTpodbl, BEOb Y TaKMX

4acCTumu HET 3apdda, KpaMHe MaJlad MacCCa N CKOPOCTDb, 6nmn3Kaa K CKOPOCTHM CB€eTa, OHM NNerko



MPOXOOAT AaXke yepes 6ETOHHYHO 3alMTY M 060pyaoBaHMeE aTOMHbIX 3MEKTPOCTaHLMN.
HeNTPUHHbBIN OeTEKTOP NO3BONMUT ANCTAHLMOHHO OTCMEXMBATb MPOLIECCHI, MPoUCXoddaLlMe B

aKTMBHOWM 30HE A0epPHOro peakTopa.

3aKnwyeHume

BonbLliaga KapTa oTpacnen

Pekomenpgaums ro pabote ¢ «bosibLLIOV KapTo OoTpacaen»:

Obyuyatowmecs nosayyaroT pparMeHT KapTbl OTpac/in. B Hevi oHu MoryT 3anucaTtb CBOU
BrieyaT/ieHWs OT 3aHATUA, HOBble 3HaHWs 06 oTpacaun u npogeccusax. CoeanHas pparMeHTbl Apyr
C APYroM C MOMOLLbIO CKOTYa, KJES NN KaHUE/ISIPCKOro CcTernaepa, MOXHO nocTteneHHo cobpatb
«bosbLLYIO KapTy oTpacaevi». Bol MoxeTe cobupaTb €€ B npoopneHTaLNoOHHOM YroJIKe Uim
XPaHUTb B CJIOXKEHHOM BULE.

CnoBo neparora: Pe6aT1a, 3a cerogHalHee 3aHATME Bbl MoSlydaeTe elé ogmH dparmMeHT «bonbLuon
KapTbl oTpacnen». [laBanTe 3anonHMM €ro M NPrUCcCoeanHMM K NpeablayLieM YacTaM KapTbl.

Oby4arwLumecs BbIMOJIHAIOT 3a4aHue.

3aKlounTenibHoOe C/I0BO nepgarora

CnoBo neparora: Pe6aTta, 6onblLUoe cracnbo 3a cerogHAaLWwHMM ypok! CerogHa Bbl y6eaunmch, 4To 3a
aTOMHOM OTpacsbio — Byayliee Bcero YenopedyecTtBal AToMHasa cdepa pa3BMBaeTCA O4eHb BbICTPO U
TO, UTO €L BUYEPA Ka3alOCb HEBO3MOXXHbIM, YXKe 3aBTPa MOXKET BOMMOTUTLCSA B XKM3Hb. OT Heé
3aBUCUT M SKOHOMMKA CTPaHbl, M SHEPreTMKa, M 6e30MacHOCTb, M Halle 340Pp0oBbe, U 3Konorua. M B
KaXXOOM M3 3TUX HaMpaBleHMM HaM eCTb, YeM ropanTbCa. A CKOMbKO OOCTUMMXKEHMI HAC XKOET
Bnepegmn! Bo3MOXHO, gaxke 6narogapa KOMy-To M3 Bac. [logenmTtecs, UTO N3 CEeroOHSALLIHEro 3aHATMA
BaM 3aMoMHMI0CL 60sblle BCero?

OTBeThl 0byYaroLnXCA.

CnoBo nepgarora: Cnacn6o 3a oteeThl! Hy a Hall ypoK MoaoLWwén K KoHuy. Ha cnegytoulen Hegene Mol

C BaMUW OTMpaBMMCa B MUP MeanLUUnHbl. Bbl — Monogubl! 1o cBmngaHua.



BblJ10 =
CTA"O 10-11 knacc

3

1943 1950-e 1990-e 2006 2023

1869 1945 1980 2000 2020

1. MeHblue, yeM yepes 30 net nocne co3paHus nepeont A3C, B cTpaHe paboTatoT 4
PEAKTOPA-MUNTMOHHWKA, BblAAIOWME MOLLHOCTb 40 MUIIMOHA KUOBATT.

2. B Hayane aTtoro gecatunetms 6bi10 NOAAHO TEMJIO OT eAMHCTBEHHOW B MUpPE NNaBYyYel
atoMHom anekTpocTaHuum (NMAT2C). OHa faéT aHepruio YyKoTKe.

3. . . MengeneeB cO3Q0ET NEPUOANYECKYIO TABANLLYY 3/IEMEHTOB, FAe NpencKa3biBaeT
CYLLEeCTBOBAHME €L He OTKPbITbIX 3/1eMeHTOB. [NoaBneHne TabnuLbl CTAHOBUTCA CTUMYJ/IOM
K HOBbIM UCCNEeNOBAHUSAM. Y>Ke K KOHLY BEKO OTKPbITO AB/1IeHNE PAANOAKTUBHOCTM.

4. 20 aBrycta nobegHoro roga — [leHb poXKaeHWs aToMHOM NpoMblwneHHocTH. Co3aaHbl
CneumanbHbI KOMUTET Npu focyaapcTBeHHOM KoMmUTeTe 060poHbI 1 [epBoe rnaBHoe
ynpaBieHue.

5. NepeMeHbl B CTPAHE MPUBOASAT K YrpO3€e NOIHOCTbIO MOTEPSTb ATOMHYIO SHEPIETUKY.
MOHOCTBIO OCTAHOB/IEHO COOPY>KeHME 12 ATOMHbIX 3HEPro6/TOKOB.

6. K HA4YdJTy HOBOI'O TbiCAYENEeTUA ATOMHAA SHEPIreTUKA I'IGpBOVI n3 0Tp0|cr|el71
MPOMbILWTIEHHOCTU Poccun pocturna gonepectpoe4vyHoro ypoBHA rnpon3sBoactea.

7. [locTpoeHa NepBAs B MMPEe ATOMHASA 3/IEKTPOCTAHLMSA, BOKPYr KOTOPOW pA3pacTaeTcH
Haykorpag O6HuHcK (1954). CnyLieH Ha BoAy NepBbli B MMPEe ATOMHbIA Ne0KO0N «J1eHUH»
(1957). OTeuecTBeHHbIE YYEHbIE NEPBLIMY B MUPE HAYYUNIUCH NCMNOb30BATb SHEPTUIO
ATOMA B MUPHbIX Lensax.

8. Co3paétca JlabopaTtopus N22 Akanemmnn Hayk CCCP, roe HebonbLUoW KONMEKTUB
MOJ/I04bIX YY4EHbIX MPOBOAUT NEPBbIE SIKCNEPUMEHTA/IbHbIE PAB0THI ATOMHOIO MPOEKTA
CCCP. No3»xe JTabopaTopua N22 cTaHET 3HAMEHUTBLIM KypYaTOBCKUM MHCTUTYTOM U BCTOHET
Y MICTOKOB ATOMHOW MPOMbILLUIEHHOCTMW.

9. K cerogHawHeMy AaHt0 BBeAEH B cTpon 21 aHeprobnok A3C B Poccunum 1 3a pyberkom.
YcTaHoBneH pekopd CeBepHOro MOPCKOro nyTu, nepeBe3eHo 36 MUINIMOHOB TOHH FPY30B.

10. YTBep>KaeHA NPorpaMMa MaccoBOro pasBUTUS ATOMHOIO
SHEPronpoMbILLIEHHOro KoMnnekca B Poccnn. HaunHaeTcs MmaccoBoe CTPOUTENbCTBO
A3C.



POCCUA —
MOU TOPU3OHTDLI

\




POCCUA —
MOUN TOPU3OHTBI

Poccna — oguH s MUPOBbLIX NTNAEPOoB
No KOJINYECTBY SHepProbnoKoB, COOPY>KAEMbIX
He TonbKo B Poccuun, HO U 3a pybexkom.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTD

Bce npoeKTbl COOTBETCTBYIOT
COBPEMEHHbIM MEeXXAYHAPOAHbIM
TPpebOBAHMAM N PEKOMEHAALLUAM.




POCCUA —

MO TOPU3OH

CaMbin coBpeMEHHbIN U MOLLHbIW
HO NMNJIOHETEe MHOoroueieBon 6bICTPbIN
nccnepoBatenbckum peakrop (MbUP)
cTpouTtca B Poccuw.

PEAJIbHOCTD

BYOYLUEE




POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTDb

HoByto aaepHYI0 SHEPreTUKY He NOCTPOUTb 6e3 HayKMu.
Y4yeHbIM and 3TOro Hy><Hbl COBpPeMeHHble
nccnenoBATeNIbCKME PedKTOpPbl, d B MUPEe UX HEMHOTIO.
Poccua y>ke cenvac cosgaeT CaMyr0 COBPEMEHHYIO
MccneaoBATENbCKYIO MIOWAAKY A1 BCero «aToOMHOro
MUpa» B ropope duMmutposrpage YNnbaHOBCKOU
o6nacTtu Ha 6a3e NlocyaapCTBEHHOrO HAOYYHOI 0O LEHTPA.




POCCUA —
MOUN TOPU3OHTBI

40% BbipabaTbiBaeMon s3Heprmumn B Poccun
npuxopgutca HaO ASC.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOUN TOPU3OHTDLI

bYLAYLLUEE

[Toka 4yTo HaO ADC npuxoauntca 20% sHeprun
B Poccun. OgHAKO CTOUT 304040 0OBEeCTU
nonto ASC B ob6LeM sHeprobanaHce ao 25%
K 2045 rogy. 1o 2035 ropga B Poccum
NOoCTPOAT 16 aTOMHbIX 6/T0KOB.




POCCUA —
MOUN TOPU3OHTBI

AoepHada aHeprma NoMoraeT y4eHbIM
YCTOHOBUTb TOYHbIX BO3PACT
apXxeosIorM4YeCKmMxX HaAxo40K.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOUN TOPU3OHTDLI

PEAJIbHOCTD

B apxeonorun apepHblie MeToabl MOMOradioT
YCTOHOBUTb TOYHbIN COCTOB APTE(PAKTOB

N UX NPOUCXOXKOeHUe, a ewe OHN MOTyT
NPOANUTDb XXU3Hb NAMATHUKAM KY/bTYpPbl.




POCCUA —
MOUN TOPU3OHTBI

B Poccuum y>ke BbinyckaeTtca 25
HOMMEHOBOHUN paguodhapMnpenapaToB.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOUN TOPU3OHTDLI

bYLAYLLUEE

PAaaoMOOKTUBHbDbIE 3/1EMEHTbI Y>Ke NMOMOraroT
ObICTPO NOCTABUTb TOYHbIN ANATHO3,
nopobpartb IeYeHne N CNACTU MHOXKECTBO
>XnsHewn. Takoe Konn4ecTBo
paavoapMnpenapaToB NJIGHUPYETCS
BbiNnycKaTb K 2025 roay, a noka 4yto nx 11.




POCCUA —
MOU TOPU3OHTBI

ADC — noCTaBLWUK He TOJIbKO dHepruu,
HO N HEO6XOAUMOM ANA XXU3HU
YyesioBe4yecTBd NpPecHOU BoAbl.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTDb

Ha 3eMne ouyeHb Mano npecHon BoAbl, 30TO MOPCKON —
B U36bITKe. Npn paboTte aTOMHbIX CTOHUUN 06pa3yeTcs
OFPOMHOE KOJINYEeCTBO ropsayvero napa. Mcnonb3oBaTb
ero gJis onpecHeHnd BoAbl, a SHepPruo TypobuH ang
PABGOTbl CUCTEM OYUCTKU — 3P hEeKTUBHO

N DKOHOMMYECKUN BbIrogHO. TOKME TEXHOJIOMUMN YXKe
MCMOJIb3YIOTCH, CENYAC NAyT paboTbl HOO UX MOCCOBbLIM
BOMJIOLLEHUEM B XKU3Hb.




POCCUA —
MOUN TOPU3OHTBI

Poccunckme yyeHble co340/1M nepenosble
MeTaNNbl g4 AAepPHbIX PeaKTOpPOB

6ypyuiero.

PEAJIbHOCTb BYOYLUEE




POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTDb

MaTtepuanbl oNa peaKTopoB OO0/IKHbI BblAEP>XXUBATb
OKCTpeMdasibHble AaBIeHUa U TeMnepaTypbl. YYEHble
«PocaToMa» y>Ke nonyunnm nepcneKTuBHblie MeTa bl
0N 3TUX Lenen — Matepuasbl NO3BONAT obecneuynTb
NPOEKTbl PEAKTOPOB byayLuUX NOKOJSIEHMNI
BbICOKOHOAO,EXXHbIMU U BbICOKOPECYPCHbIMU KOPMYCAMM.




POCCUA —

MO TOPU3OH

Poccnnckasa apepHada sHepreTukKa cerogHs
BKOYOET B ceb69 aTOMHbIE CTAHUUMN ABYX
TUMNOB — C BOAO-BOASHbIMMN PEAKTOPOMU

(BBOP) n ¢ peaktopaMm HA TAK
HO3bIBAEMbIX ObICTPbIX HEUTPOHAX.

PEAJIbHOCTDb
_J—— y N

BYOYLUEE




POCCUA —
MOUN TOPU3OHTDLI

bYLAYLLUEE

Poccnnckasa aaepHada sHepreTukKa A0/MHKHA CTATb
TAOKOU K cepeaunHe 21 BeKd: npegnonaraeTcyd, 4Yto
0BA TUMA OTOMHbIX CTOHUMA byayT paboTaTb
BMecCTe, AeMOHCTPUpPYS BO3MOXXHOCTb nepexoaa
A0EePHON SHEPreTUKU B pa3psaa BO30OHOBNAEMOM

MO TOMJ/IMBY U NPAKTUYECKU HEe OCTABNAIOLLEN
OTXO/0B.




POCCUA —
MO TOPU3OH

B Poccun ctpouTtcda nepBbin B MUpeE
3HEeProKoMMnsieKc Ha 6a3e 3aMKHYTOro 94epHOro
TONJ/IMBHOIO UUKJA C UCNOJIb30BAHUEM
PEAKTOPOB HA ObICTPbIX HEUTPOHAOX — HOBOW
3HepreTnyeckon nnartcgopmbl byayuiero.

PEAJIbHOCTDb
_J—— y N

BYOYLUEE




POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTD

[MTpoeKT «[1popbiB» 06ecneynt 6€30MnacHylo,
3KOHOMUNYECKU 3P PEKTUBHYIO N DKOJTOMrNYECKMU
YNCTYIO SHEPIUIO HA TbicAYeneTue Bnepen. YUYenble
N UHXKEHepbl paboTaloT HAAQ, TEM, YTOObI NoaAM
XBATUIO NPUPOLAHbIX 3AMACOB YPAHA HA ThICAYM
neT, a oTpaboTaBLuee aaepHOE TOMNJIMBO U OTXO4bl
nepepabaTbIBA/INCb U NCMOJSIb30BAJSINCb BHOBD.




POCCUA —
MO TOPU3OH

POCCUNCKUM y4YEHDbIM yAA/I0Cb CO340Tb CEHCOoP
0151 perncTtpaumm noctynarwmx oT 440epHOro
peaKTopd NOTOKOB NPAKTUYECKU HeYy/TOBUMbIX
3/1IEMEHTAPHbIX YACTUL, KHEUTPUHO», KOTOPbIW
NO3BOJIUT NPEeAOTBPALLATb TeEXHOMeHHble
KATACTpOdbl.
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POCCUA —
MOU TOPU3OHTDLI

PEAJIbHOCTD

Y4yeHble HOUMOHANIbHOIO UCC/Ie[0BATE/IbCKOro 44epHOro
yHusepcuteta «<MUOU» cospgann aTtot ceHcop. OH No3BONUT
NpepoTBPALLLATb TEXHONEHHbIE KATACTPOMbI, BE€Ab Y TAKUX
YACTUL, HEeT 3apaad, KpamHe Managd Macca n CKoOpocCTb,
6/IN3KAA K CKOPOCTU CBETA, OHU JIEFKO NPOXOAAT AoKe
yepes 6ETOHHYI0O 3aWnNTY 1 060pya0BAHUE ATOMHbIX
IeKTPOCTAHUNN. HEUTPUHHDBIN AeTeKTOpP NO3BOJIUT
OUCTOHUMWOHHO OTC/IeXXUBATb NpoLLecchbl, npoucxoaswme

B OKTUBHOU 30HE A0EepPHOro peakTopd.




[MpaBunbHbIe OTBETbI dns nedazoza

Hobbiua n nepepaboTka LLIGXTEP-YPAHLLMK

ypaHOBOM pyAabl e [1pOMBILLINEHHBbI 3KONOr

e KoHTpONép NpoayKummn oboraiieHms

O6oraweHne ypaHa g
H yp e /IH>KeHep oboraTtuTenbHon habprKku

e CneymanucT B 0610CTU YYETA U KOHTPOSIS
Mpon3BoACTBO AAEPHOr0 . AAepPHbIX MATEPUAIOB B 06/10CTU OTOMHOM
Tonnmea SHEpPreTnKK

e /IH>KeHep no agepHon punsnke

e Cneumnmanuct no o6Cy>KMBAHMUIO
N PEMOHTY 060pPYyAO0BAHMUSA
OTOMHbIX 3/1EKTPOCTAHLMIA

e /IH>XXeHep Mo CTPOUTENTbCTBY ATOMHbIX
3JIEKTPOCTAHLUUM

NMpousBoacTBO
aNeKTpo3Heprum Ha A3C

e OnepaTop XPAHUINLLA OTPABOTAHHOIO

MepepaboTka A[€PHOro TOM/MBA

OTPa6OTAHHOIO e VIH>KeHep Mo paboTe C PAaMOAKTUBHbBIMM

A0EepPHOro TonN/nuBA OTXOAOMMU 1 OTPABOTAHHBIM ALEPHbLIM
TOMNMBOM

e CneumanmcT CyAopeMOHTHOrO MPOM3BOACTBA
®dnoT, TPaHCnopT B 06/10CTV ATOMHOMO (P10Td
e KanutaH aTtoMHoro negokona

Hay4Hble nccnepoBaHus, CneumnanncT no paandunoHHOM cenexkLmnm

3APaBOOXPAHEHME o MeguUMHCKUI PU3nK



CnNpAaBOYHUK 3TAMNOB  10-11 xknacc

[o6biya u NnepepaboTKA ypaHOBOM pyabl (OUNCTKA OT NPUMeECEN
N €€ KOHLLEHTPUPOBOHMUE)

TonNVBHbBIN LMK HOUYMHOETCS ¢ 406bIBAIOLLENO NPON3BOACTBA — YPOUHOBOIO PYLHUKA,

roe pobbiBaetcs ypaHosas pynd. OHa cofep>XuT pasnmyHble MeTAs1/1bl, MO3TOMY, YTOObI MCMONIb30BATb

€€, pyaAy OUMLLOIOT OT MPUMECcen — MOoJy4aloT YPAHOBbI KOHLEHTPAT (TAK HA3bIBAEMbIN KENTbIN KEK»), KOTOPbIN
HanpaBnseTcs Ha oboralleHue.

O6orauieHure ypaHa

M3Ha4anbHO ypaH — 3TO MeTana cepebpurcToro LBeTa, c1abopaaMOaKTUBHDI 31eMeHT. OH COCTOUT U3 MebYaLLIMX
yacTtu, (n3otonos). CaMble pacnpOCTPAHEHHbIE U30TOMbI YpaHA — YpaH-238 n ypaH-235. NepBoro B ypaHe o4eHb
MHOro (bonee 99%), BToporo — kpanHe mano (MeHee 1%). B o60raléHHOM ypaHe M3MEHEHO COOTHOLUEHNE 3TUX ABYX
N30TOMOB, TO eCTb, 60/Ibllie CTAHOBUTCA MMEHHO YpaHa-235. TaKoW ypaH CTaHOBUTCH 6onee pafmMoaKTUBHbBIM. Ero
MO>XHO MCMOJIb30BATb B ATOMHOM PEAKTOpPE 1 06eCcneYmBaTL CTPAHY SHEPrUel.

Mpou3BoaCcTBO AAepHOro TonnBed

O60raLéHHbIN YPOH HY>KeH AN19 NOoJyYeHUst MOPOLLKA OUOKCUAA YPAHO, KOTOPbIN, B CBOIO O4Yepefb, CIY>KUT CblpbEéM
SISt U3roTOBNEHUS TOM/IMBHBIX TOBNETOK PA3MEPOM B HECKOJSIBKO CAHTUMETPOB. TaBNETKN BXOASAT B COCTAB
TennoBblaensoWmMx cbopok. TonMBO 3arpy>KAeTcsi B PpeAKTOP U UCMO/b3YeTCs TAM

B TeYeHUe HECKOMbKNX JET.

Mpou3BoacTBO 3NneKTpPo3Heprum Ha ASC

ATOMHOSA 3N1EKTPOCTAHLMSA — LLe/bli KOMMEKC C/TIOXHbIX CUCTEM, YCTPOWCTB, 060pyA0BAHMSA

N COOPY>KeHUI ANa NPON3BOACTBA 3/1IEKTPUYECKON aHeprn. Hanmume agepHoOro peakTopa oTimMyaeT

A3C oT gpyrux anexkTpoctaHumii. Ha A3C nponcxopaT Tpy B3AUMHbIX NPeobpa3oBaHMS hOPM SHEPIUU: SAEPHASNA
3Heprusa NepexoamuT B TEM/OBYIO, TEMIOBAS — B MEXOHUYECKYIO, MEXAHWYECKaa npeobpasyeTcs

B 3/IEKTPUYECKYIO.

MepepaboTKa oTPA6OTAHHOIO TOMIMBA

Ha atoMm aTane OTpCI6OT(]HHO€ TOMJIMBO N3BJTIEKAETCA U3 PEAKTOPd, OX/TAXXOAETCA B CneynasibHbIX baccenHax
BblAEPXXKN N OTNPABNAETCA HA CrieunadsibHble NpenonpunatTna and nepepc160TK|A.

®dnoT, TpaHcnopT

BarkHeliliee HANPABEHWE ATOMHbIX TEXHOMNOMMM B Poccun — obecrnedeHmne OBUXKEHMA CyO0B
B APKTUKe. Hall aTOMHbIV NefoKobHbIM (NOT — eAUHCTBEHHDbIN B Mupe. C ero nossfeHMeM Ha4anoch
HacTosllee ocBoeHne KpaiiHero Cesepa.

HayuHble nccnepoBaHus, 3paBoOOXpaHeEHME

Bce 3HawoT 0 CyweCTBOBAHUN PEHTreHa, HO ATOMHbI€ TEXHOJTOrMK B MeUNLIMHE WAraT Bnepé,u,.
OHM nomoratoT ONArHoCTnpoBATb CNOXKHeWLne 3a601eBAHNA 1N CMOCAIOT MHOMECTBO KU3HEN.

CnpaBoYHUK npodeccuim

LLlaxTép-ypaHLnK

3TOT CNeLManmnCT Y4acTBYET B CAMbIX PA3HbIX PA60TAX Mo fo6blye NMOe3HbIX MCKOMAEMbIX, B AOHHOM Clly4ade,
ypaHoBo pyabl. OH YACTO TPYLAMTCS B C/TIOXKHbBIX YCIIOBUAX, EMY HY>KHO XOpoLUuas p13nyecKas NoAroTOBKA U
BbIHOC/IMBOCTb. B 30BMCHMMOCTY OT KBANTMPUKALMY, LLIAXTEP MOXKET TAKXKE 30HUMATHCS MPOEKTUPOBAHNEM
060pyn0BAHMSA, KOHTPOJIEM 3d NpoLeccamu [obbiuu.

MpoMbiwIeHHbIV aKoNnor

ITOT CNeumanucT cneguT 3d TeM, YTobbl PaANALMOHHAS 06CTAHOBKA HA NPeanpuUsaTUKN Bbid B HOPME 1 He
npeBblLLanda 4onycTMble HOPMATUBLI. Ero rnaBHas Lenb — cAenatb 4o6bluy None3HbIX MCKOMAeMbIX UK paboTy
CTAHUMK 6e30MacHOM A BCeX, KTO TaM TpyamuTcs. OH TOKXKe 0TBEeYAeT 3d TO, YTo6bl paboTa npeanpusaTus He
Bpeauna npupose.

MeauuuHCcKnin pusmk

2TOT cneumannucT paccynTbiBAET O03bl O6)'Iy'-|eHl/IF| 07151 ANArHOCTUKM 1 nievenuns nauyeHToB. OH 3HAET BCE O TOM,
KAK p(]6OT(]Tb CO CJTOXKHbIM O60py,EI,OBCIHl/IeM, a ewé co3gaér 6e3onacHble ycnoBua gnda repcoHana 60)'IbHI/ILI,bI n 1
nauyneHToB B 0cobbIx oTaoeneHnax.



CnpaBo4HUK npoceccum

Cneuuanuct B obnactu yqéTCI N KOHTPOJA AAE€epPHbIX MATeEpManoB
B 06/10CTU OTOMHOM DHEPreTukn

ITOT cneumanmcT obecneymBaeT AOepHYO 6€30MNACHOCTb HO ATOMHbIX CTAHLUMAX. EFo 304040 — YYET U KOHTPO/b
afepHbIX MaTepunanoB. OH TaKXKe NPUHUMAET HEOBXOAMMbIe Mepbl B YC/IOBUSX GBAPUIAHON 0BGCTAHOBKM U
HELUTOTHbBIX CUTYdLMIA.

CneumanncT Nno o6CcNy>KMBAHUIO U PEMOHTY 060PYA0BAHUA ATOMHbIX
3NEeKTPOCTAHLUUMN

3TOT CcNeumanncT cnegut 3a TeMm, YTobbl o6opynoBaHue Ha ASC paboTano 6e3 cboeB. OH 3HAET, KOK YCTPAHUTb
nto6ble HEMoNAnKKW, MOYMHUTD UMM 3AMEHNUTD TO, YTO He PABOTAET.

UH>KeHep no spepHo ¢husmke

ITOT CcneumanucT 3aHMMaeTca npobnemamuy oboraleHns AepHON aHeprm U 3PHEKTUBHON YTUIU3ALMM
POAMOAKTUBHBIX OTX040B. BMecTe ¢ (h1M3MKAMU-ATOMLLUMKAMM OH M3Y4YdeT CTPOEHWE ATOMOB U f4ep, d Ha
OTOMHOW 3NEKTPOCTAHLMM 30HUMAETCH SKCNyaTaumen, 06Cny>KMBAHUEM N KOHTPOJSIEM 30 COBPEMEHHbIM
060pyLOBAHMEM. A eLlé OH MOXKET paboTaTh B chepe MeaULMHbBI C MPUBOPAMU MOHM3UPYIOLLEN PAOUALLAN,
pa3pabaTbiBATL HOBbIE MATEPUASIBI AW 30HMMATLCS BOMPOCAMM SKOIOMUMN.

UH)XeHep oboraTtutenbHon chabpurku

Ero 30p04a — opraHmsoBaTh BClo paboTy no oboralleHuto ypaHoson pyabl. OH nogbupaeT obopynoBaHme U
paboymXx, BbICTPAMBAET BCE MPOLLECChl BHYTPU NPEeANpUATUS U KOHTPONIMPYET ero LeNMKoM, YTobbl oboratleHne
LU0 MO YETKO HOMEYEHHOMY MJI0HY, BbIMOJHSAIOCh KAYECTBEHHO 1 3PEKTUBHO.

OnepaTop XpAHMAULLA OTPAGOTAHHOIO SAEPHOro TONINBA

OH 3aHMMaeTCA BCEMU onepaunamMmm C OTpC|6OTC1HHbIM A0EPHbIM TOMJIMBOM, BKIOYAA €ro TOAHCMOPTUPOBKY U
NMorpysky, cneagunt 3d I'Ip(]BVI)'IbHOVI pO6OTOVI XpaHunnmwa OTpG6OT(]HHOFO AO0EPHOro Torined 1 OTBEYAET 34 TO, YTOObI
BCe npoueccobl ObI/N BbIMNO/THEHbI KAYECTBEHHO U CTPOro no pernaMeHTy.

CneumanucT CyaopeMOHTHOIo NPOU3BOACTBA B 0610CTM aTOMHOro ¢hioTa

DTOT CNeunanucT oTBeYdeT 3d PEMOHT CygOB ATOMHOIO dJJ'IOTCI. Ecnn kakoe-To O60py,ELOBGHl/Ie HA HNX
BbIXO0OUNT N3 CTPOA, OH 3HAET, YTO N KAK HY>XHO NMOYNHUTDb.

KoHTponép npoaykumm oboraiweHms

3TOT CNEeLManunCT CreagmT 3d YETKUM CobnofeHneM TEXHOMOMMY Npu [o6blYe, NepepaboTKe, XPAHEHUN ChipbS,
nonycpabpuKATOB M FOTOBbLIX MPOAYKTOB oboralyeHus. Mo cyTn, OH OTBEYAET 30 KOYECTBO NPOJYKLUK, KOTOPAs
nosyyaetcsi B utore. [ 3Toro oH paboTaeT € pa3/IMYHbIMA MPUGOPAMN U METOAAMM OHAMN3M, d ELLE OLLEHMBAET
hum3nYecKne 1 XMMmMYeCcKmne CBOMCTBA MPOLAYKLNN.

KanutaH atoMHoOro negokona
3TOT cneymnadnncTt yI'IpGB)'IFieT CBOUM OFpOMHbIM Cy/:I,HOM B GpKTW—leCKI/IX BOOAX. OH I'IpOK)'IG,D,bIBGeT I'IyTb ,u,perM
Kopabs1siM, 4OCTABASET HA MOJIOC IPY3bl NN TYPUCTOB.

Cneumanuct no pG,DMCILIMOHHOﬁ cenekumm

OH ncnonb3yeT paamnaLmio, YToObl MOTyYaTb HOBbIE BUABI PACTEHWIA, YCTOMUYMBBIX K 30601EBAHMAM U AAIOLLMX
BbICOKUI ypoXkar. Takasa ceneKkums ewé Ha3bIBAeTCA MYTALIMOHHOM: €€ OT/InYME OT FEHHOM MHXXEHEPUU B TOM, UTO
OHO UCK/IOYAET BO3MOXXHOCTb HOMPABIEHHOIO NONYYEHUSA FEHETUYECKNX M3MEHEHWI (TOKME MyTALMM ABNSIOTCS
CNyYariHbIMN).

UH>KeHep no CTPOUTENbCTBY ATOMHbIX 3/1IEKTPOCTAHLUMN

3TOT CNeuManncT roToBUT JOKYMEHTbI Mo cTpodAwmMca ASC, a 30TeM KOHTPO/IMPYET NPOLLECC BO3BEAEHNSA ATOMHbIX
3NEKTPOCTAHLMIA: MAAHMPYET N OPraHmn3yeT Bce paboTbl Ha nnowaake. Ero rnasHas uene — yto6sl ASC bbina
6€30NacHO’, KOYECTBEHHOW 1 MOCTPOEHHOW TOYHO B CPOK.

UH>KeHep no paboTe ¢ paauOdKTUBHBIMU OTXOAAMU N OTPAOGOTAHHbBIM

A0epHbIM TON/TIMBOM

70T CrneunanncTt opraHn3yeT, HaNOXXNBAET N KOHTPOJIMPYET BCE pG6OTbI, CBA3dHHbIE C OTpG6OTGHHbIM AOEPHbIM
TonnmeoM. Cioaa BXOAUT, HAnpuMmep, nepesapanoka peakKTopos, I'IpI/IéMKG, XpAadHeEHUE N NepeMeLlleHne
PAONOAKTMBHbBIX OTXO40B.



Yro6el paboTaTe B ATOMHOMR
MNPOMBILLIEHHOCTHU, HYXKHO...

v/ Y

3pecb A MOry CTATh:

P
R

ATOMHOS NPOMBILIEHHOCTE — 3T0...

D ocTmKeHna oTPACHK, KOTOPbIE 3aNOMHUINCH

6onblie BCero...




O6orauieHue
ypaHa

o6blya n nepepaboTkKa
VYPaHOBOM pyAabl

NMpousBoacTBoO
f[AepHoro Tonnmea

A0ePHO-TOM/IMBHbIN LUKN

MMponsBoacTBO
9N1IeKTpo3Heprum Ha A3C

NMepepaboTka oTpaboTaHHOro TonJiuBa

Hpyrme atoMHble
TEeXHO0rmm

dnoT, TpaHCcnopT

HayuJHble uccnepgoBaHus,
3[paBooOXpaHeHue



