Y10 npounsowno B YepHoObine? YTo Takoe aTOMHbIe 3/IeKTPOCTaHUUN?
AHeka n AcdmHa CBapyy

ABsTOp Ony6nukoBaHo

lNowa, Agencia Cosmica 6 anpens, 2022

[NepBoHaYvanbLHO Ha UCNaHCKOM a3blke - AHBapb 2022

lowa: AHéeka, He6OrbLLIOWM BONPOC, 3HAELUb NN Tbl, YTO HA cCamMOM Aefe NPOn3OLLSIO B
YepHoObine? EcTb N1 Tam 4To-TO NIOGONBITHOE, KakMe-TO TalHbl, KOTOPbIE HY>XHO PACKPbITh?

AHéeka: [1a, 370 CroXHO, HO 3TO YacTb NporpamMmbl TeppadopmmupoBaHnst. MHUMAEHT Obin
CMPOBOLMPOBAH, B TOM YMUCHE U YTOObI pa3pyLUUTb Ha3EMHbIV SHEPreTU4ecknin yaen (aToMHble
CTaHUMM CTPOSITCA Ha NMNHUAX Neln) U aTakoBaTb pagnaumen HaceneHme YKpanHbl 1 tora
Poccun, noTomy 4TO OHM CINLLIKOM CUITbHO NPoByxaanuck, Tak Kak cogepkaT B CBOEWN FreHETUKE
MHOIO MHOMJIAHETHOro. Takke YToObl NOABEPrHYTb pagnaLnoHHOMY OBITy4YEHUIO OCTaTKM
GbiBwen 6a3bl Tanretol B Kpbimy B6Nn3m Antbl. OHa BCce elle HaxoanTcs Tam nog 3emnen co
CBOEW NMpaMmngon n BCEM OCTarbHbIM, HO 3TO MUNUTapu3oBaHHasi 3oHa. OHa coeMHeHa nog
3emrien ¢ ropown byceru, cpean Nnpovmnx mMecT.

Pob6epT: bbin pa3pylueH sHepretTudeckuin yaen? Kakosbl nocneacteus atoro ana Famm?

AHéeka: MHoro nocneacteuii. ATO 3aKpbITUE «YaKpbly, 3TO OrpaHMYeHne NoToKa, YTOOLI
nsbexartb NpobyXAeHNS UK NOBbILLEHMS YacTOTbl. TO e caMmoe OTHoCUTCA U K Pykycrnme. IT0
NOAAEPXKMBAET HU3KYHO 3EMHYI0 YacToTy MaTpuubl B uenom. OTO YacTb NOBECTKN OHSA, U 3TO
Jae CBS3aHO C «BaKUMHaMm».

lowa: Ho TeppadopmmpoBaHmne, YToO 3TO 3a NOBECTKA?

AHéeka: YxyaweHne 3emMnn HacToNbKo, YTOObLI OHa Gorblle He Bbina coBMecTUMa € NioabMMU,
KaKMMKN Mbl X 3HAEM CErofiHs1, U bonblue noaxoauna Obl AN HASLWKNX acTparnbHbIX CYLLIECTB
TeX, KOTOpbl€ NOCTOSIHHO MbITAOTCSA BOWTK B TO, YTO MOXHO Ha3BaTb OM3MYECKUM MUPOM,
NMOCTOSIHHO B nomckax cnocoba kak ato caenatb. CnnaBuTb CPEAHION KU3HEHHYIO YacTOTy
YyenoBe4vecTBa C YaCTOTOW perpeccuBHbLIX CyLLHOCTEN rperopos.

910 HabnAanock Ha NPOTAXXEHNN BEKOB C TaK Ha3bIBAEMbIMU ObABOSBCKUMMN
OAEPXMMOCTAMM, KOrda arperopuanbHas CyLHOCTb NbiTaeTcs AENCTBOBATL UMn
YHKUMOHMPOBATb B Tak Ha3biBaeMoM PU3NYECKOM MUPE, NCNOITb3Yst OpraHNYecKnin nopTarn,
KOTOpbIV NpeacTaBnseT cobor YenoBeka ¢ TON ke YacTOTON, UM COBMECTMMOrO, Unun cnaboro,
B KOTOPOro MOXHO BTOPrHYTbCS.

Mowa: Huyero cebe! MNoTpsacaroule. A Kakme eLe AeNCTBUA OCYLLECTBSAIOTCH B paMKax 3TOM
nporpaMmmbl TeppadopMmnpoBaHmns nnaHeTbI?

AHéeka: NoBbIWeHNe pagnauumy B LENoMm, anektpomarHutHomn ¢ 4G n 5G n co Bcem
3NEKTPOMArHUTHLIM CYyNOM, KOTOpPbI Bbl 3HAETE, NITOC paccenBaHNe paanoakTUBHbBIX
MaTepranoB C NOHU3MPYIOLLUM M3ITyYEHNEM OT aTOMHbIX 3MEKTPOCTaHLMNA.

HanomwuHato, YTO OHW He NpeAHa3Ha4YeHbl 4Ns NPOM3BOACTBA AfeKTpUYeckon aHeprun. OHu
NoTPebNsT ero, a He NPOM3BOASAT. ATO TONLKO BUANUMOCTL. OHM UMEIOT y3en peuunpKynsauum
3Hepruu, YTobbl 3aCTaBUTb TEXHWUKOB NOBEPUTL, YTO OHM NPOU3BOASAT SMEKTPUYECKYHO SHEPIMIO.
X pyHKUMSA — KOHTPONMPOBATbL YAaCTOTY 3€MHbIX Y3M0B B MOMbITKE CHU3UTb UX AYXOBHOE
pas3BuTMe. DTO NOMbITKa KOHTPONMPOBAaTb 3EMII, MO3TOMY UX pasMeLLalT Ha NIUHUSIX Ne.



370 TeppadopmupyoLe Pabpukmn, OHM NPOU3BOAAT U3NYyYEHME U HU3KME YACTOTbl U UMEIOT
ckansipHble NocneacTBUsi, TO eCTb BbIXOAAT 3a Npeaerbl NOTHOCTEN, Kak OHW U3BECTHbI
yenoseky. OHV NpeofoneBatoT NX, MOTOMY YTO NIIOTHOCTEN HE CYLLECTBYET.

Pob6epT: «Y HMX eCTb y3en peunpkynsumm aHeprumny. Yto ato? He morna 6bl Tbl pacckasaTtb 00
aTom nonogpobHee? Cnacumbo.

AHéeka: OTO 03HaYaeT, YTO aTOMHas! CTaHLMS NonyYaeT 3HEPruo U3 SIHEPTOCUCTEMbI CTPaHbI,
a 3aTeM U3NULLKU NPOoXoONAT Yepes ee CUCTEMbI M BO3BpaLLlaloTCcs B 9Heprocuctemy. ta
«obpaTka» — To, YTO NPMHUMAETCS 3a TO, YTO NPOU3BOAUT aTOMHas cTaHuus. OHa He
NPOM3BOAUT €€, OHa HUYEro He NPOM3BOAUT, OHA NPOCTO BO3BPALLI@ET TO, YTO €l HE HYXHO, a
MIOAM OCTaKTCA C «MPUTYER», YTO OHM NPOU3BOAAT SHEPTUIO, U AaXe TEXHUKUN SAEpPLLMKA BEPAT
B 3TO.

TexHNYeckne pykoBOAUTENN BbICOKOIO paHra Ha KaxKaoi CTaHUMKM 3HalOT, YTO CO3[aeTcs
AeULNT SHEPTUN, OHM HUYETO HE MPOU3BOAST, HO OHM MonyaT 06 3TOM, NOTOMY YTO 3TO
HeMnoNUTKOPPEKTHO, ECNW HaceneHue y3Haer.

[MoTomy 4TO OHM ABNATCSA Teppadopmupyowmmmn pabpukammu. OHM He ABNAKOTCS
9MNEeKTPOCTaHUMSAMU. «300poBas» aTOMHas CTaHUMS pacnpoCTpaHsaeT NOHU3MPYIOLLNIA
pagMoaKkTUBHBIA MaTepman B OKpY>KatoLLyo cpeqy, 3To NpeayCMOTPEHO NPOEKTOM, 3TO TO, ANs
4yero oHa NpefHasHayveHa, 3To He «owmnbkay, Kak ropopAaT apyrne. Pykycuma — 10O XKe camoe.

Tonbko «340pOBbIe» AENCTBYOLNE aTOMHbIE CTaHLMU BbIGpackiBalOT MOHU3MPYOLLNE
BEeLLEeCTBa NOCTENeHHO, KOHTPONMPYEMO, NO 3aMbicry, a YepHoGbinb 1 ®ykycuma yxe
BbIOPOCKIM UX CO B3PbIBOM B pe3yrnbTaTe NpeaHaMepeHHoro caboTaxa.

A npekpacHO 3Hato, YTO OHN OBBACHSAT, MOYEMY 3TO Obln HECHACTHBIN Criy4al, HO ONsATb Xe
OHW He roBOpSAT BaM npaeay. M aTo oveHb yao6HO, MOTOMY YTO OHU FOBOPST, YTO TaM MHOIO
pagvaumm (a oHa TaM ecTb), U Taknm 06pa3oM OHM AepkaT uccrnegoBaTenen noganbsLue.

Pob6epTt: NMNoatomMy Tak MHOro nosierieHmin HIMO BONN3n aToOMHbIX 3N1EKTPOCTaHLUMIA, BEb OHU
ABMNSAOTCH SHEPreTU4eckuMu ysnamm?

AHéeka: [MoToMy 4TO OHM HABMIOAAT N N3Y4aloT KX, a HE NMOTOMY, YTO BEPYT OT HUX SHEPTUIO.
Hukakum HJTO He Hy>xHa SHEprnst HA OT COJHLA, HU OT 3fIEKTPOCETEN, HWN OT FPO3bl, HXM OT BOAbI,
HW OT BYNKaHOB. JTO YenoBeyveckas mkusas teopusi 06 HIO 6e3 3HaHuin. Bce mex3BesgHble
pacbl Tak UN MHaYe NCNONb3YT SHEPTUIO HYNIEBOW TOYKM.

Fowa: 3HauunT, pagmaums, pacnpocTpaHMBLLAsCA NO TEPPUTOPMM, HAHECNA Bpen, HaceneHuto.
A NOMHI0, YTO KOrAa 3TO Cry4YMnoCh, Mbl OSMKHbI Obinv BbINUTL HEGONbLLOE KONMYECTBO
XKENTOW XXMOKOCTM B LLKOSE B KAYECTBE CPeACTBa NPOTMB 3Toro 3abonesaHus. 7o 6bIno, Koraa
s Oblna pebeHkoMm.

AHéeka: Yuiep6, HaHECEHHbIN HAaceneHuto, ObiN 1 OCTaeTcs yXXacHbIM. M 3TO aTtaka NnpoTus
HaceneHwus. BeiaBaTb cTpax, cMepTb 1 cTpagaHus. OcobeHHO Anst yKpamHCKOro Hapoaa,
KOTOPbIV BbIXOAWUIT N3-N0A KOHTPOSIS B 3HEPreTU4YEeCKOM M LyXOBHOM MNiiaHe.

Fowa: [la. Tbl 3HaeLb, YTO 3TO ObiNa 3a XenTasi XXMAKOCTb, KOTOPYIO Mbl MNNN?
AHéeka: CneuuanbHbIi oboralleHHbIN nof.
Mowa: M 970 AencTBUTENBbHO NOMOTINO B YEM-TO?

AHéeka: [1a, 370 nomoraeTt, 0COGEHHO LMTOBNOHON XXenese, KoTopas ABNAETCS OpraHoMm,
Hanbornee NogBePXXEHHbIM HEraTMBHOMY BO3AENCTBUIO MOHU3NPYLOLEro nany4veHus. Kpome
TOro, OH YaCTMYHO MOrfoLaeT N3nyyeHne KneTox.

Mowa: Xopowo. Toraa He Tak yX nnoxo. A gymana, 4To 3To NPOCTo eLle 04HO ornpaBiaHue,
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4yTOObLI BBECTU elle Bonblue saa. M aTto cpaboTtano B YkpauHe? PerpeccupoBanu nn rpaxkgaHe
B CBOEeM npobyxaeHun?

AHéeka: [1a, He Taknm o4eBMAHbBIM BbIN0 NpobyxaeHue B 1986 rogy, OHO TOHKOE, HO OHWU
3HaOT 3TO MO aKTMBALUWN 3EMHbIX Y310B, HY>XHO ObINIO NOracuTb 3TOT y3er.

Fowa: A noHumato. OyapoBaTenbHO. 3HAYUT, BCE aTOMHbIE 3NIEKTPOCTaHUNN CryxaT Ans 3TOM
BbINOMHEHNSA PYHKLUMN?

AHéeka: Te, YTo ANs rpakaaHCKoro UCMorb30BaHMs BCE UNKN NOYTK BCe. Te, YTO UCMOMb3YTCS
B BOEHHbIX LieNnsxX, AeACTBUTENBHO NPON3BOAAT SHEPIMIO, HO B HEGOoNbLUMX MacluTabax,
HanpumMep, Ansa obecneyeHnsa sHeprueit aBMaHocLa Unv NoaBoAHON NOOKM.

Pob6epT: Thl ckazana: « OHO TOHKOE, HO OHM 3HAKT O HEM MO aKTUBALUKN 3eMHbIX y3roBy. Kak?

AHéeka: 3emnsi — 3T0 XUBOW opraHn3m. Ero yakpbl unv sHepretTuyeckme y3nbl, npoxoasiine
yepes NUHUK Jlei, akTUBU3MPYIOTCS, NOCKOSbKY OHM NomyYatoT 6onblue SHeprum oT camo
3eMHoW cucTeMbl. OHU BbIKINIOYAOTCS, APYrvMe BKIOYalOTCS, Kak U B NI0GOM XXMBOM,
CO3HaTeNbHOM OpraHuamMe. ATOT y3er akTUBU3UPOBArICS CIIULLIKOM CUSbHO, €ro HY>KHO ObIro
OCTaHOBUTb, YTOObLI NPeaoTBPaTUTL «BO3HECEHNE» 3eMnu, Tak ckasaTb.

lowa: Xopowo. MI3BeCTHO, KTO MIMEHHO YCTPOWUI 3TOT B3pbIB?
Pob6epT: [1a, oTkyga noctynun npukas?

AHéeka: A He Mory Ha3BaTb MMEHAa, MOTOMY YTO Y MEHSI X HET, HO 3TO UCXOAMUITO OT
HenapTtameHTa sgepHoro perynuposaHmss OOH n Taknm obpasom ot Kabana.

lowa: Xopouo, u ewe koe-4to. Cenyac aTa CTaHumMs 3akpbiTa. Tak OHX B3opBanu e€ n
3akpbinn? OH 6onbLue He NPUHOCUT MM NOMb3bl? HO OHa BCe elle HaxXoauMTCA Hazg y3roM.

AHéeka: YepHobbinb, aa. U Mpunsatb, 6rvanexaiumi ropod, 4o cux nop 3abpoLueH u
3arps3HeH. ATOT y3en No-NpexHEMy KOHTPONIMPYEM 3TOT y3en Kak ToYka NOCTOSIHHOIO
A0EPHOro 3arps3HeHus.

Mowa: Ho y3en Bce elle hyHKUNOHUPYET, S nonarato.

AHéeka: OTknoveH. [NoBpexaeH.

lowa: BapbiB oTKAOYMN €ro?

AHéeka: AnepHoe 3arpsi3HeHME CHU3UITO ero 3HEpPreTUYECKyo YacToTy.

Pob6epT: Ho co BpemeHeM OH CHOBa CTaHET aKTUBHbIM?

AHéeka: Yepes gonroe Bpems, rosopsaT, Yepes 50 000 neT. (Mepuog nonypacnaga
NMPUCYTCTBYIOLLIETO TaM CTPOHLNS).

Fowa: N noyemy B nocnegHee Bpems Ha 3emre He B3pbIBaOTCA Apyrue yanbi?

AHéeka: OHN KOHTPONUPYIOT NX C MOMOLLIbIO aTOMHbIX 3NeKTpocTaHuun. Het Heob6xoaumocTu
B3pbIBaTb UX. TONBKO €Criv OHW CIIMLLKOM NOOHUMYTCS, MX B3OPBYT, Kak 3TO Ob1sio B YepHobbIne
n dykycume.

lowa: Bce aTn nopaeHHbIe XXUBOTHLIE...

AHéeka: Tam ecTb MyTaLnn N MOHCTPbI.

PobGepT: BoT nouemy oHu Bcerga OyayT nogaepxmeaTb 3aBMCUMOCTL JTHOAEN OT «A4epHON

SHEpPrumn», Ana HMUX 3TO NpeKkpacHoe onpasagaHne, To, YTo OHU HEe CMOTIJIn Obl coenaTb, ecnu Obl
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Y HUX Obina 6ecnnartHasa n Yicras QHeprua.

AHéeka: BepHo, PobGepr.

AnepHas aHepreTka — 3TO ellle ofHa NoXb. AHanNU3npys akTop PUCK-NPOAYKLUUSI OHU He
CTOSIT TOrO, HO UX MPEANOYUTAIOT APYIMM TPaAULMOHHBIM hopMaM, TakUM Kak yronbHas, HO 3TU
BonbLue He XOTAT UCMONb30BaTb, MOTOMY YTO 3TO CBSI3aHO C MOBECTKOW AHS Mo yrrepoay,
rnoGarnbHbIM NOTeNeHneM U U3AMEHEHMEM KNUMaTa, U Bce cBA3aHHoe ¢ BbiGpocamu CO; 1
HeoBX0AMMOCTbIO COKpaLLEHUs YrIepoaHoro criefa U NpoYven NoXxbHo.

PobGepT: To e caMoe, YTO U C HEQTHIO.
AHéeka: [1a, HebTb — 3TO B BbICOKOM CTEMNEHM BO30OHOBNISAIEMOE TOMSMBO.

Pob6epTt: [1a. 3710 3a6aBHO. Y HMX eCTb NporpaMmmbl No 6opbbe ¢ MU3AMEHEHMEM KNMMATA, U OHU
NPOAOMKalT CTPOUTb HOBbIE aTOMHbIE 3MEKTPOCTaHLIN.

AHéeka: OTn, na AeNCcTBUTENBLHO NPMHOCAT Bped. Ho noan He BUAAT 3TOro 1 BEPST B
yrnepogHbIn crnea.

PobGepT: VIm cnegosano 6bl nocMoTpeTb Ha YepHoObINb 1 Pykycumy. Ho OHY roBOPSIT, YTO OHK
«Be3onacHbl».

AHéeka: Ho oHM He 6e3onacHbl, 1 3TO MO MEHbLLEN Mepe.

Fowa: CyLecTBylOT N Kakne-To MHOMNMAHETHbIE pachl, KOTOPblE OTBEYAIOT 3a OYMCTKY Yero-To
nocrne YepHobbinbckon kaTacTpodbl? A gymato, aHgpoMeanaHLbl OTBeYanm 3a O4UCTKY
3arpssHeHns nocne Pykycumebl, Unn 3aHUManmCb 3TUM.

AHéeka: Tak OHM rOBOPSIT, HO 51 HE BUXKY, YTOObI OHM MHOro Aenanu. [la, ecTb aHapoMenaHCcKue
Kkopabnu n kopabnu denepauum, KOTOPbIE OYULLAIOT 3arps3HeHNe, HaknaabiBas
cneundnyeckme aHTMpaanaLnoOHHbIe YacTOThbl C MOMOLLIbKO TakUX MeTOA0B, Kak HanoXeHne
NPOTUBOMOJIOXHO 3aPSPKEHHbIX YacTuUL, HA PpaanoaKTUBHbIE YaCTULbl C MOMOLLIbIO TEXHOMNOMMU
TPaAHCNOPTHOrO Jlyya C NPOSIBNEHNEM YaCTUL, KaK yxe 00bACHANOCh B BUAEO. Ho s cuntato, 4to
OHM AOMKHbI BbINK 6bl AenaTtb 6onbLle. [MoToMy YTO OHU MOrnun Bbl.

lowa: M noyemy oHu 3TOro He genarT?
Po6epT: Bo3amMoXxHO, Ans Toro, YtoObl 3TO He 6bINO Tak O4EBUOHO.

AHéeka: He 3Halo, MOXeT ObITb, OHM CYMTAIOT, YTO 3TOMO JOCTATOYHO. OTO MOXET ObITb Tak,
NMOTOMY YTO Mbl BUAUM, YTO yLiep® Guonorun 3emnum Obin 6bl elle 6onee cepbe3HbiM, ecnn Obl
He ObINo BMeLlaTenbcTBa.

Ecnu xotuTe, aTo nntoc B nonb3y deaepaumm, HO Bbl AOMMKHbI MOMHUTL, YTO SAepHas Tema
Bcerga bbina BONpocoM NpsiMOro BMeLLiaTenbCTBa C UX CTOPOHbLI. Kak 1 pakeTbl U aaepHblie
lwaxTbl, KoTopble ®eaepauns NOCTOAHHO BbIHYXXAEHA AeaKTUBUPOBATb, YTOObI HAMOMHUTL
MOAAM, KTO B A€NCTBUTENBHOCTM KOHTPONMPYET PeLUEHNE O NPUMEHEHUMN SAEPHbIX GOMO.

OpHako Kaban xutep 1 coenan saepHble 60MObI pasaMepoM ¢ HeOOMbLUIOW PHOK3aK, U Ha
HebonbLMX pakeTax, UNu gaxe UMen SAepHy apTUINEpPUIo paHbLLE.

PO6eQT: ,El,a. <De,qepau,m;| HUKOraa He gonyCctut YHUYTOXEHUA NNaHeThI.

AHéeka: JTOro He JOMYCTUT, HO YHUYTOXEHUE YenoBeYyecTBa A4a, A0MYyCTUT, BOT B YEM
npobnema.



OPYIrOWn OEHb

Po6epTt: NoBopAT, YTo Bunn Nentc, noxoxe, MHBECTUPOBAr B aTOMHbIE 3M1EKTPOCTaHLNN.

Ceapyy X (AdmHa): No3agm ecTb TEHEBLIE AeNa B TOM CMbICIIe, YTO SAepHas SHEPrust — 310
He TO, YTO BaM O Hew roBopsAT. [MpoCTo B3rNsAHYB Ha SA4epHY0 Teoputo, Oyab TO peakTopbl Unu
BoOMObI, MOXHO MOHATL, YTO YTO-TO HE Tak. A UMero B BUAY, YTO 3TO MPOTUBOPEUNT MEXAHMKE
NPOsIBNEHMS.

A Havana gymaTb 06 3TOM, KOrga NpoTMBOMNOCTaBuMa CBOK MHAOPMaLMIO, KOTOPOMW S A0 CUX
nop He Aentock, MHGopMaumo o TapTapuu. A uMeto B BUAY, YTO C TOUKU 3PEHUSA HayKu,
KOTOpPOW Mbl pacrnoniaraem, Takmx a4epHblx OYpHbIX peakumi He cylecTByeT. [pocTo
Jerpagauus Tenna, kotopas NnpuBOANUT K MOHU3MPYIOLLLEMY U3MydeHnto. Ho oHM He gocTuratoT
KpUTUYECKOM Macchl. £ Bce eLle BUXKY Unn n3yyaro MaTeMaTuky, HO OHa MPOTMBOPEYNT Hallen
Hayke. ITak, pacnonaras faHHbIMy 060 BCex SAepHbIX B3pbiBaX, KOTOPbIE UMENN MECTO,
MOXHO CKa3aTb, YTO 3TO TOMbKO XMMUYECKME B3PbIBbl GOMbLLON MOLLHOCTMW.

A kagpbl SAEpHbIX B3pbIBOB MOTYT ObITh ChanbCnumumpoBaHbl UK B HUX MOXeT ObiTb He Ta
HOpMa paguaumn, 0 KOTOPOK roBopAT. Takke MOXET CyLLLEeCTBOBATb MPOLIEHT «IPsi3HbIX» ©0oMO,
TO eCTb, korfga 60nbLIOoN 00bIYHBIM B3PbIB paccemBaeT pagmaumio ¢ HAMEPEHMEM 3arpsi3HUTb
TEPPUTOPUIO, @ HE MOTOMY, YTO MMEHHO 3TOT MaTtepmuan JOCTUraeT KpUTUYECKON Macchl.

M BOT eLe 4TO: NO cUrHanam 4actoT, OOHapY>KEeHHbIM B 3anncsax 3a AeCATUNETUSA, MOXHO
cAenartb BblBOA, YTO KpyMHble B3pbIBbl 60nbLInx saepHbix 60M6 cemenctesa «BOAOPOAHBIX
6om6» Ha camoM Aene ABNATCS SHEPreTUYECKUM OPY>KMeM, O KOTOPOM NOTOM FOBOPAT, YTO
OHO afepHoe, 4Tobbl HanyraTh fNgen u gesmHdopMmpoBaTb 06 MCTUHHOM NPUPOAE B3pbIBA.
Opyrumun cnoBamu, ¢ TEXHONOTMEN SHEPTETUYECKOTO OPYXnsi BECnones3Ho 1 ycTapeno nbitTatbes
NCNonNb30BaTb SAEPHOE OpYXMEe. QHEPreTUYEeCKoe OpYXne CNOCOBHO «YHUUTOXaTb MNaHeTbIy.
To ecTb OHO NPeBOCXOAUT BO3MOXXHOCTU SOEPHOI0 OPYXUSL.

OTO Takke COOTBETCTBYET TOMY, UTO aTOMHbIE 3JIEKTPOCTAHLUMM HE BbipabaTbiBaoT
3NEKTPOIHEPTUIO, MM TOSIbKO BO3BPATHYHO, KaK M3DbLITOK, N YTO OHM Camu OTOMpPatOT 3HEPTU0 U3
ceTn, NOTOMY YTO UX peanbHas uenb — TeppadopmmpoBaHue 3emnu. Bot nodemy oHu
HaxoOATCA Ha NIMHUSX FIEN, U OHM UCNOMB3YIOT pagnaumio YpaHa kak MeTof ynpasieHns
4acTOTOM, NOTOMY YTO OHa HACTONbKO HU3Kad, YTOObI CHU3UTL SHEPIUIO MAaHEThLI U paccesTb ee
Nno NIMHUAM Nen.

PobepT: 3TO 3HEPreTUYECKOE OpYyXXNe HaxoanTcs Ha 3emne?

CBapyy X (AcbumHa): [la, n oOHO eCcTb y NpaBuTenbCTB. [1poCTbIMK NpUMepamMm 3TOro ABASOTCA
CUCTEMbI QHEPreTUYECKOro OPYXNsi Ha Kopabnsax u camoreTax, 37O XXe camoe, HO
CKOHUEHTpupoBaHHoe B 6onbliem obbemMe, B BONbTax, BaTTax, Tecrnax, HesaBMcMmo oOT
n3mMepeHus.

OPYIOW OEHb

Ceapyy X (AdumHa): ATOMHbIE 3NIEKTPOCTaHUMM HUYero He nponssoaat. OHu notpebnsioT. U
Aa, s cornacHa, YTo MHor4a OHWM OTAAKT YacTb ANEKTPOIHEPTUN 06paTHO B CETb, U MOITOMY
Aaxe camMun TEXHWUKM CKaXKyT, YTO OHM paboTatoT U YTO OHM NPOU3BOAST. HO OHM HE NOHMMAIOT
BCEW CUCTEMbI, 3TO HA UX YPOBHE.

X MOXHO paccMaTpmnBaTb Kak OFpOMHbIVI KOHOEeHCcaTop. OHun HakannueatoT SQHEPINo "
NCMNONb3YyKOT €€ A5 FeOTpaHC(bOpMaU,VII/I, a U3NMULLKN OHUN pa3psaXXakoT U, MOCKOJ1bKY OHU
Hakannmeanu unx, Noxoxe, 4To OHM NOCTaBIAKT MHOIO SHEPIrnn. Ho aT1o npouecc paspsaga
KOHOeHcaTopa.



Takke cuMTaeTcs, YTO rpagMpHN SBMAKOTCA TeppadopMMPYOLLIMMK anemMeHTamn. BeposTHo
4TO, 3TO B HeGONbLIMX MacwTabax, eCnmn 3TO CUCTEMbI OXNAXKAEHUS, TO OHU MOXOXN Ha
Oonblune aBTOMOOWIIBHLIE pagMaTopbl.

Kak aToMHble anekTpocTaHuum TeppadopMupytoT 3emMmo — NyTeM HanoXeHUs OY4eHb HU3KUX
4acToT pagMoaKTMBHbIX N30TOMNOB, 0COGEHHO ypaHa 238, KOTopbIv pasnazaem rnaymoHult* ans
BOEHHOIO MCMNOMb30BaHUA (APYroe UCrnosib30BaHNe aTOMHbIX 9M1eKTPOCTaHLUMIA — NOCTaBKa
nepepaboTaHHOro MaTepuana ans opyxums). HanoxeHne HM3KUX 4acTOT C MOMOLLbIO
VNOHM3MPYIOLNX PagMOaKTMBHbBIX MaTeprarnoB Ha aHepreTuieckue y3anbl 3emnu ¢
Mcnonb3oBaHWEM nepenayv BUbpaunoHHON aHeprnmn Yepes cuctemy camon 3emnu, Tak Kak Bce
y3nbl cBA3aHbl. OHU SBASKOTCA YacTOTHbIMU MogynaTopamu. OHM npeacTasnaoT cobon
«perynsaTopbl HaNnpsXXeHus», 3anosfTHeHHbIE KOHAeHcaTopaMu Ans perynupoBaHus YactoTbl 3D.

Po6epT: OHK 1 BNpaBay SABMSAIOTCA TaKOBbIMU?

r'"—l

CBapyy X (AdmHa): MNpagvpHun. da.

NanyyeHne HarpeBaeT Boay, KOTOpas nNpeBpaliaeTcsa B nap, NPMBOAALLMN B ABMKEHNE
TYpOuvHbI A5 BbipaboTKM 9NeKTPO3Heprum, a 3aTtem 3TOT Nap U BoOAA OXNaxaatTcs, MPOXOAS
Yyepes 9TM BallHU 4N NOBTOPHON LMPKYNSALNN.

MoaToMy, rNsas Ha SAEPHYH0 3NEKTPOCTaHUMIO, HeNb3s YBUAETb HAYEro HeoBbIYHOTo, OHa
NPOCTO BblpabaTbiBAET ANEKTPOIHEPTUNIO, HACKOBKO 3TO BUAHO HEBOOPYXKEHHBLIM rna3oM. Ho
3TO OTroBOpKa Unn kKamyrsik, NPOM3BOACTBO HeGOMbLUIOE, a CUCTEMA OYEHb CIoXHas
PEeLMPKYNSALMS BbICOKOPAAMOAKTMBHBIX MaTepuanos B BoAe, KOTopasi OXNaxaaeT cuctemy
nyTem nepegayn Matepuarnos Unn TYHHeNbHOro adpdekTa, NoHmxas YactoTty Boasbl. (Mo
TYHHEenbHbIM 3 EKTOM A MoApPa3yMeBato NMPUHLMM, NO KOTOPOMY paboTaeT MHTepdEPOMETP).

Boaa npoxoauTt He Kacasdcb pagnoakTMBHOIO Matepuana, oxnaxagasa a4po, HoO HU3KOYaCTOTHbIE
CBOWNCTBA NPOHN3bIBAOT BOAY, KOTOpas 3aTeM NMPOXOAMUT Yepe3 GalluHM 1 OCTanbHY YacTb
CUCTEMbI, NOHWXKasi K3UCTEHLUMANbHYIO YacTOTy 3TOro panoHa, a MOCKOSIbKY OHM
pacrnonararTCcs Ha y3nax Nen-nuHnin, OHU NOHWXaKT YacToTy Bcen 3emnu.

Bona moxeT GbITb 3anporpaMMmupoBaHa, 3To yke n3BectHo. OHU UCMONb3YOT 3TO, OHK
3KCNNyaTMpYT STOT NPUHLMN cpean Npoymnx. Ho Boga 3arpsasHaeTcs, U Torga oHa yxoauT,
Jaxe ecnun B BUAe napa B BEpXHen 4YacTtu aTux rpagmpeH. Boga meHsaetcs ot HO 0o HigoO120
unu 6onee BbiICOKMNX Ymcen. CTaHOBACH MO cyTh Tskenow Bogon. TodHas hopmyna ons
npencraeneHus Tsbkenon Boabl — D20O. D o3HavaeT okeung oenrtepus.

Pob6ept: Cnacunbo. Ho ectb nun ata doopmyna B Nepunogudeckon Tabnumue nnm ato 4To-To
HoBoe? Okcua aentepusa. A HMKorga He BUAEN 3TOro paHbLUe.

CBapyy X (AcdumHa): Ee HeT B [Nepunogunyeckon Tabnuue, NOTOMY 4YTO OHa SIBRSIETCSH
CoeauHeHneM, a B Tabnuvue npeacTaBlieHbl TONbKO 3NeMeHTbl. 3To hopmyna. 3HameHuTas
nentepuesad 6omba, KOTOPYHO NMblTanMch co3daTb HAUMUCTbI, Obina OCHOBaHa Ha TSXXeNnon Boae.
370 TO Xe camoe.




Korga anemMeHTbl KOMOMHMPYOTCA 0cobbiM 06pa3om, UM JaloT ApYyrne Ha3BaHusl, HO 3TO Bce
paBHO OAHO M TO Xe.
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AHanuanpys aTo, MOXHO yBUAETb, YTO MOs hopmMyna HigoO120 HE Takas yXX U HeNpaBunbHas.
OT0 NpocTo 03HavyaeT 60MbLIOe KONNMYECTBO HEMTPOHOB M NPOTOHOB B TEX Xe MecTax, rae
Obinn 6bl TE, U3 KOTOPLIX COCTOUT BOAA, MPOCTO UX MHOrO. MNMockonbKy Ynucna nocrne sogopoga H
n kncrniopoga O ABNATCA CryYanHbIMU U HE TOYHBIMU B MO€E (popmMmyrne NpoCTo 03HavatoT
«MHoro». B oduumansHom doopmyne oHu obo3HavatoTcs 6ykBon D — okeug gentepusi.

CnyuyanHble, NOTOMY YTO CYyLLLECTBYET He TonbKo 1 (0AMH) okcua AenTepua nnu Taxenas soaa,
HO 3TO rpaAaMeHT KOHLEeHTpaunn. 3TO BaXXHO, MOTOMY YTO CyLLeCTBYeT Tshkenas Boaa
pasnMyHoOn CTeNeHN NNOTHOCTU KOHLEHTpauun, B KOTOPOM NO Mepe yBENUYEHUs Yncna
HEWTPOHOB M NPOTOHOB B MaCcCOBOW NIIOTHOCTN OHa npuobpeTaeT Bce GorblLUe Ka4yecTB
VOHM3MPYIOLLEro paanoakTMBHOIO MaTtepuana. 9To He NoxoXxe Ha Boay, kotopas asnseTtca H.O
n Bce. XOTS U 3TO TOXe.

MoToMy YTO ecnu Tbl coeauHULLIL BoAy BOT Tak: H1O, 4yTo cooTBETCTBYET OIHOMY aTOMy
BOAOPOAA B COYETAHUN C OAHMM aTOMOM KMUCIopoaa, CoOoTHoweHre 1 K 1, 4To NpuBOAUT K
06pa30BaHNI0 CUMbHO OKUCNAIOLLIEro coeanHeHus. MNpu 3ToM BoAOpO CUINBHO OKUCTIAETCS,
YyHUYTOXas 06e MoneKyrnbl, YTO NPUBOANT K FPaHANO3HOMY B3pPbIBY.

PakeTHoe Tonnmeo xungkoro tuna. (He xeataet TBEpAOro Ha OCHOBE OKcMAa antoMunHns). N ato
Tonbko BOJA.

(XoTsa s gorkHa yTo4YHUTb, YTo Ha 3ToM GIF-n3obpaxeHnn B ka4ecTBe TONNMBA UCNONb3yeTcs
TPWOKCUA antoMUHKS, a He BOAOPOA U KUCIOpoA). B aTol pakeTe TonnvMeo TBepaoe.

B naHHOM cny4ae 9TO XXuUAKoe TOMNMMBO — KMCINOPOA U BOOOPOA.



He Bce pakeTbl paboTatoT 0AMHaKOBO.

Booopoa noa faBneHnMemM CogepKmMTCs B XXMAKOM BUAE B OOQHOM pe3epByape, a Xuakui
kucnopog — B gpyroMm. OH nogaeTcsa B pakeTHble ABUraTenu, rae OHM COeaUHSAITCS B
pPasriMyHbIX COOTHOLLEHUSX, HO B OCHOBHOM B COOTHOLWEHUN 1 K 1 nnu 6nmsko k 1 K 1, rae oH
nepexonuT M3 XXUAKOCTU B ra3 nofd AaBneHnem n oba anemMeHTa B3pbiBaloTCS B BbIXJIONMHOM
conne, YTo CXMMaeT MX B 0OpaTHOM HanpaBneHun, 3acTaBnsasa ropsidne rasbl BOCNNaMeHATbCS
BbIXOASA B OOHOM HanpaBlieHUK, BbidbiBasd 3 EKT AENCTBUA-peaKLni.

Po6epT: Ho 3T0 paBHOCKIBHO KOHTPONMPYEMOMY B3NeTy, He Tak Nn?

Ceapyy X (AdmHa): B criyyae xxmakoro Tonnmea - 4a, KOHTPONUPYeTCH AaBNeHne U MOLWHOCTb
ABUraTenen, a Takke Korga OHU 3aXXUratoTcsa U racaTcs.

B cnyyae TBepAOTONNMBHBIX pakeT, HAaNpUMep, C MHOrOpa3oBbIM ABUraTeneMm, kak B NepBoOM
GIF Bblwe, unu Kak Ha KOCMUYECKOM Kopabre B KOCMUYECKOM TpaHcropTepe, nocne
BOCMIaMeHEeHMs TPU-OKCU antoMUHUS He MOXeT ObITb NnorawweH HUKOUM obpa3oM, noka He
3aKoOHYMTCH TOMNMBO. Takke HeNb3s MOAYNMPOBATL BbIXOAHYO MOLLHOCTL. Bece pacxoayeTcs,
MOKa OHO He 3aKOHYMTCS.

A

los \

Nose Cone é}‘)’i Payload System
5 Guidance System

Fuel

Structure
System

Frame S

——— Propulsion System
Oxidizer P y

Pumps

Nozzle {
| S

Fin

30ecb M306pa)KeHbI YyNpOoLEeHHblEe KOMMOHEHTbI pakeTbl Ha XXUOKOM TonsimBee. 'oe Tonnueom
(FOplO‘-IVIM) SABNSAETCS XUOKUN BoOopoa noa gasneHnem, a OKUCnnTenem — XKNOKnn Knucnopoa.



Po6epT: XOpoLlo, 4TO OH HE NUNOTUPYEMBIN.

Ceapyy X (AcdumHa): To4HO Tak Xe 1 B MUIOTUPYEMbIX.

KctaTtu, aT0T Noxox Ha Haumctckmn V-2,

U Bce ato no-npexHemy BOLA.

Ha pucyHke Bbllle OHM UCMONb3YIOT 3TAHON B KAYeCTBE TOMNMBA, 3TO BapuaHTbl. [1onbITkM
CHWU3UTb ONACHOCTb CUCTEMbI, HO LLlEHOWM YACTOW TArM Ha PyHT COGCTBEHHOrO Beca pakeThbl.

Po6epTt: GesonacHee, HO MeHee ObICTpLIE?

Ceapyy X (AddmHa): I meHee MoLHbIE, C MeHbLUEN rpy30onogbeMHOCTb0. ObpaTu
BHMMaHMWe, YTO N1 CHMKEHUSA NETY4YeCTM CNUPT COEANHSIIOT C BOOOW.

OpHako nocne BocniiaMeHeHWst Boga nog Bo34EeNCTBMEM BbICOKMX TemMnepaTyp pasgendercs
Ha BOOOPOS M KUCMopos, TO eCTb NpocTas BoAa, KoTopor 6bin pasbasneH aTaHon (cnupT),
CTaHOBMUTCS roptoden. YBenuyeHne MoLLHOCTM 6e30nacHO, XOPOLLUIA HABKOTEXHOMOMMYHBIN
Tptok. Ho aTo BCe TO e camoe, 4To s roBopto Bam, H;0.

3T0 04eHb ycTapeno, kKak TONbKO Bbl HAYMHAETE UrpaTb C SHEPreTUYECKUMM
3MNeKTPOMarHUTHbIMU NOMSAMW BbICOKON MOLLHOCTM U C MOAYNMPOBaHHOM YacTOTOW, pakeThbl



TEPAKT CBOK aKTyalrlbHOCTb NO CpaBHEHUIO C rpaBUTAUMOHHBIM ABUraTenem, KOTOprI;I 3aTtemMm
npespaljaeTcsd B ele bonee I'IpOD,BI/IHyTbWI nra3mMeHHbIn peaKTI/IBHbII7I asurarternb.

Pob6epT: Xopowo. Cnacmnbo. Mbl 3awunu Tak ganeko, obcyxgasa oxnagutenn onst aToMHbIX
3MEKTPOCTaHUNNA.

Ceapyy X (AddumHa): [la. Ecnu mbl NpooomkMm coeamHaTb KOHLbI C KOHLaMKU, Mbl AoAdemM 00
aBuraTenen KOCMnYeckux kopabnemn, NOTOM 4O HABUrauun, a MOTOM Mbl OKaXXEMCH Ha NyHax
Purens 4!

MpumeyaHus.

1) BepoATHO, UMEEeTCA BBMAY «pa3/iaraerca A0 NayToHMA» (OAHO M3 BO3MOMKHbIX HanpasaeHni
pacnaaa ypaHa 238 — agoiiHon B pacnaa)

Pacnag ypaHa-238 npovcxoguT no cneayrowmnmM HanpasneHnsMm:

e a-pacnapg B 2'Th (BepoaTHocTb 100 %2, sHeprma pacnaga 4 269,7(29) kaB):
238 234 417,
52 U — 55" Th + ; He;

3aHepruga ncnyckaembix a-4yactuy 4 151 kaB (B 21 % cny4yaes) n 4 198 kaB (B 79 %
cnyyaes)sl.

e CnoHTaHHOe geneHue (BeposaTHOCTb 5,45(7)-10-5 %)2;

e [IBonHon B~-pacnag B *Pu (BepOosaTHOCTb 2,2(7)-10-10 %2, aHeprua pacnaga 1 144,2(12)
kaBL)

85U — Z8Pu+ 2 + 20,

https://www.youtube.com/watch?v=EZ 4RYLnm5I

https://swaruu.org/transcripts/que-paso-en-chernobyl-que-son-plantas-nucleares-aneeka-y-athena-
swaruu
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https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8C%D1%84%D0%B0-%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B8%D0%B9-234
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B8%D0%B9-234
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-Nubase2003-2
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-AME2003-1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B2%D0%BE%D0%BB%D1%8C%D1%82
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B2%D0%BE%D0%BB%D1%8C%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-3
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D0%BD%D1%82%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%B4%D0%B5%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-Nubase2003-2
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B5%D1%82%D0%B0-%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B5%D1%82%D0%B0-%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D0%B2%D0%BE%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B5%D1%82%D0%B0-%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9-238
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9-238
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-Nubase2003-2
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD-238#cite_note-AME2003-1
https://www.youtube.com/watch?v=EZ_4RYLnm5I
https://swaruu.org/transcripts/que-paso-en-chernobyl-que-son-plantas-nucleares-aneeka-y-athena-swaruu
https://swaruu.org/transcripts/que-paso-en-chernobyl-que-son-plantas-nucleares-aneeka-y-athena-swaruu

