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guUBAIMbhCA

DCKamb
u

1. NPHIUNAA NOPA BLIEPOCHTDL NI ONKHK

He Ha KpPOAMKAX M MOPCKHX CBHHHKax, a Ha
ce6e MCMbITan GnNaroTBOpHOe feHCTBHE TOKOB
BbICOKONH YacTOThi NPH INEKTPOHINOYKANbIBAHUH
KaHAMAAT MeAHLHHCKHUX Hayk 0. MupoHeHxo.
CosMecTHO C HHMeHepamn [. Meepxkonom ™
B. MocKanesbiMm OH CO3[an _annapartypy, reHe-
PHUPYIOLYIO HMNYALCHI nio6oi GopMbl, AMIAHTY-
Abl KW uacrtoTbl. Mop6GHpas 3NEeHTPHUECKHH «6y-
HeT» C Y4YeTOM HHAWBHAYaNbHOCTH MALHEHTa,
YAANOCb NONYYHTb HEOWHAAHHbIE 3P(PEeKTb NpH
NeyeHWH MHOrux 3aGonesaHWH. IOpui MuHpoHeH-
KO BbIIGUMACA OT HLueMHYecHOoM 6onesHH cepa-
ua, a 3arem H36asHa OT CTPaf@HHH COTHH na-
YHEHTOB.

2. YTO HE CHHNOCDH HOSE®Y WBEHKY?

EMy W B ronosy He MOrno NPHATH, 4TO BCe-
ro nMWwbL 4vepesd 50 ner nocne ero «poMACHUA»
noa nopsemenbamu [lpard paspapyTca  rayxue
B3pbiBbl H CTaNibHbie MEXaHW3Mbl 3aﬁu¥'rcn npo-
KNafHoOM LUMPOKWX TyHHenein. B mae 1974 ropa
MNOWAM Noe3fla Ha YHaCTHe MPaMCKOro MeTpono-
NMTEHA NPOTAMEHHOCTLIO B KM C 9 CTaHUHA-
MH. BCA ceTb MEeTPOMONUTEHa MPOTAMEHHOCTLIO
90 kM co 104 craHuuMamMHM OyfaeT 3aKOoHYeHa K
2010 roay. CTpouTenbHble MEXaHH3Mbl H3roTos-
neHbl B CoBeTcHom Coio3ze.

3. ,,A BUMHY, UTO Bbl HE3AOPOBbI...*

3Tor CHUMOK He ouepefHam npuuyaa usobpe-
TareneM-supryo3os. Ha Tensosom <«noprTpeve»
(PUKCHPYIOTCA TemMnepaTypHbie PasfiHYKA y4acT-
HOB HOMH. Bpauy, aHaNHU3MpYA TepMorpammy, Mo-
MeT OGHAPYMHTbL pas3fiMuHble 3a6oneBaHHA Ha ca-
MbIX PaHHUX CTafHAX. B 4acTHOCTH, HHUTOMHbIE
TeMnepaTypHbie aHOMaNHH MOryT CBHAETenbCTBO-
BaTb O HAYMHAOLWEMCA PpaKe rpPYAHOH cenesbl,
0 HapyuwieHur oGmeHa BeLiecTs H T. A.

4. HAHOro UBETA CONb?

Nepea Bamu oTorpathua HKpUCTanna LWHPOKO
M3BeCTHOM HKapnc6ancKo conn B mMacwTabe
320:1, nonyuyeHHaas € MOMOLUbIO NONAPH3ALHOH-
HOro MHKpocHona «JlaGoBanb», H3roToBJIGHHOro
Ha HapogHom npeanpuathu FAP «Kapn Ueiic
Hena». [loNApH3aLlHOHHAA MHKPOCKONHA MPOHH-
KaeT BO BCe HOBbie MU HOBble O6GNACTH HAYUYHOro
HCCnenoBaHHMs M coofliaeT Ham nOpoH BeCbMa
HeoOMHJaHHbIe NOAPOGHOCTH 06 OHKpyMaloLeM HacC
MHpe.

§. HA HPAIO NPONACTH

H_'a CaMOM Kpaw nponactH paGoraer HeGoNb-
WOM APKO-KPACHbIH  JKCHKABaTOp, a 4enoBeK B
6e30nacHOM MecTe pYHoBoAauT paboToi Mexa-
HH3MAa C MOMOLUBLIO CHCTeMbl _ AHCTAHLHOHHOro
ynpasieHWA 3anafjHorepmaHcKol cupmbl <«Pexc-
por». CHcTtema npHMeHRAeTCA TaMm, rpe Heo6Gxo-
AMMa pa6ota B HKpaiHe ONAaCHbLIX ANA 4YeNnoBeHa
YCNOBHAX MNH B TOKCH4YHOH cpepe.

6. TENNOROMH IrNA3

B 1964 roay WBeACHKHM 3HepreTHKam nNOHapo-
6UNnoCb NpPOBEPHTbL PaBHOMEPHOCTb pacnpepene-
HHA Harpy3oK NHWHHHA BbLICOKOBOMbLTHLIX Nnepeaad.
Momoub B3ANUCHL CNeUHaNUCcTbl (HPMbI A.
«MocMoTpHM, rAe neperpesaeTrcA nposoj, —
CHasanu OHH, — 3aecb H OGyaeT onacHasa ToM-
Ka». Hcnonb3ysa TOAbKO 4TO pa3paboTaHHbIH Tep-
MOBH3O0p, npoBenu 3amepbl 3500 Touer, U oGHa-
PYMHNOCh, YTO HacTb M3 HHUX NeperpesaeTcA Ha
Ro6pbix 10°C. “YpessbivaiHO YROGHO onpepennTb
Temnepatypy Ha paccTofsHHH! CerogHAaWHWHA Tep-
MOBM3OP Ha PAaCCTORHHH HECHONbKUX JAECATHOB
MeTpOB perucTpupyer TemMnepaTtypy B AWanasoHe
or —30°C po +900¥C. bdig i

7. ,FONIMAD* HA AHE MOPCHOM

3Ta ORHOMEeCTHaRA JIOAKA CHKOHCTPYMPOBaHA
cneydanbHO ANA CaMbiX TAMenbix pa6or nop Bo-
oii. OHa cHabMeHa [BYMA 3aXBaTaAMH-PYKaMH H
YAET NPUMEHATBLCA ANA CGOPHH NOABOAHBLIX Hed-
TenpoBofoB. lMpu HeGonbwioM coGCTBEHHOM Be-
ce MHHHU-CYGMapHHa nepeMeLjaeT BecbMa TAMe-
noie rpysbi. Jiogka coepguHeHa KabGenem C KopaG-
nem-6a30# W NOrpyMaeTrca Ha rnyduuz Ro 600 m.
A ecnu KaGenb nopsetcal [flea aBapHHHbIX aKKYy-
mynaTopa no3BonaT «lonuady» BbIGpaThCa Ha
NoOBePXHOCTb.




Poxminenne mmup

Mo cacanay BparcHoi IC nporaHynacb Hapnucbh: «Hom-
MYHH3M ecTb CoBeTCHaAa BRacTb NAOC 3NeKTPUdHHALUA
BCeH ctpaHbi». CTpOUTeNu He CAy4aMHoO Bblﬁ%allll 3TH, TaK
XOPOLWIO 3HAKOMbie KaMAoOMYy W3 Hac, cnosa B. H. JleHHHa.
OHM XOTEeNIM HAaNnOMHWTb He TONbHO O LeAW, HO M O NYTAX
ee ocyllecTBNEHHA.

H BNpPAMb, 3HEpreTHHa cCerofjHA — BaMHEHWLWIAaA oTpacnb

Hepbl M TeXHUKHU nNepPBbIMH NOAYHHMAKX MHUPHbLIM Lenam,

HYMpaM 3HepreTHKH CHALI aToOMHOro sppa. M Torpa BO
BCEM MHpe C BOCXHL{EHHEM Y3HaNH, YTO aTOM MOMeT GbiTb
He TONbKO pa3pywaioujed CHNOH, HO M CO3MAATENLHOW.
Korga ™Mbl ceropHs roBOpHM O MHPHOM aToOMe, 3TO He
cnosa. focMOTPUTE Ha KapTy CTPaHbl, FAe yHKasaHbi fAeH-
CTBYIOLIHE M CTPOALYHECA Y HAC aTOMHbIE 3JIeKTPOCTaH-

BOPHC BOPHCOB,

moujHocTeio 1 mnH. 455 Teic. ®BT, JleHuHrpagcwkas —
2 mnu. kBr, Kypckas — 2 mnuH. KBT, “YepHob6uinbcHan —
2 mnH. kBT, Koneckas — 880 tnic. KBT. YaapHuiMu Homco-
MONbCKUMH OGBLABREHbI CTPOHHM APMAHCHOH, BenoApcHoH,
PoBeHcHOM, CMoneHCHOM M I0mHo-YHpanHckor A3C. Toica-
Y¥ MONOAbIX PHTY3HACTOB BO3BOAAT HOpNyca «AToMMmatua».
CeroaHs, Korpa onpefeneHHule KPYrM Ha 3anage nbita-

BONbHO BCMOMHHAIOTCA 3HaMeHarelbHbie ccnoaa naaecr;:::g
BETCKOro ¢husuKa HU. BnoxHHuesa: «CoBeTcHHe y4
ﬁ%uaaanu g::emy #ﬁpy, 4TO AaTOMHAA 3HEepPrHA MoMeT
MMeTb COBCeM pipyroe, 6j1aropofgHoe Ha3HaueHHe».
B 3ToM HOMepe MypHana Bbl npodyHTraere o Tex, Homy
Mbl 06R3aHbI nNepsBbiMH nNo6efamMHW B ATOMHOH 3JHepreTuHe.
O Tex, HTO MORYUHHA aTOM CBOeH Bone W pasymy. 0 npo-

HapoAHOro XO3AMCTBA cTpPaHbl. CoBeTCHKHe Yy4eHble, WHMe- uuu. Yme paGoraoT, Hanp poMKaTenAX KX Aena — HOHCTPYHTOPAax MW CTpouTenax.

p, H p Kaa A3C

oTca hopcHposaTh MPOU3IBOACTBO HeHATPOHHOH 60MGbt, He-

Hap'ra AENCTBYOLUMX W CTPORLLUXCA B C‘CCP
aTOMHBIX 3NE€KTPOCTAHLMIH L -

1Nepsas B mupe. 2.Apmanckaq. 3. Benospckas.
4BUNUBUHCKAS (UYKOTKA). 5. KoabcKas. 6. Kypckas.
7/leHuHrpanckas. 8. rHanmHckas (Jutea). 9.Hoso-
BOPOHEXCKAS. 10. PoBEHCKAR. 11.CMONEHCKAA.
12.4ePHABLINBCKAS. 13, LIeBYEHKOBCKAS. 14. I0HCHO- YPanbCKas

TYMAHH3SM PYCCKON HAYKH

«51 aymalo, aTo He 6yzeT OmMOKOIL
CKa3aTh, YTO BO3HHKHOBEHHIO WIEH
O COODYKeHHH ATOMHON 3JIEKTDPOCTAH-
nun (A9C) cnocoGCTBOBANMHE TPAZHIUM,
XapaKTepHBIE JAJA pYCCKOH mepemo-
BOM MHTENJIWUreHIOWH, KOTOpOH Bcerga
OBIJIO YYXKAO U3YBEPCKOE, AHTUIEJNO-
BeYeCKoe IpHMEHeHHEe HAYYHEIX OT-
KphiThid... EcIm wsBectue o B3pHIBE
B XWpocHMe 3aCTaBHJIO B CBOE BpeMs
CORDOTHYTBECA BCE YEJIOBEYECTBO, TO
coo0ImIeHre HAmIEro INpPaBHTENLCTBA
0 IyCKe AaTOMHON SJEeKTPOCTaHIHH
BCeJMJIO B cepAna Jofeilf cmpasej-
JIMBYI0 HaJleKAYy Ha TO, 4TO BEJIHKOE
OTKDHITHE — OTKDHITHE AEJIEeHUS ypa-
Ha — MOJYKET H JOJI’KHO OBITH MCIIOJb-
30BAHO Ha 6JIaTO YEJIOBEYECTBY» —
TaKk HAYWHAEeT CBOI0 KHUrYy <«Poxpe-
HHe MupHOro aroMa» JIMuTpuil
WBaHoBHY Broxmumes — BuaHehnruit
coBeTckuii yuennii, T'epoit Comumayn-
cruyeckoro Tpyzna, maypear JleHuB-
ckoii m TocyfapcTBEHHEIX  mpeMui,
aneH-koppecnorgesr AH CCCP, py-
KOBOJAMBIINY paboTaMH II0 IPOEKTH-
POBaHUMI0O ¥ CObODYXKEHHI0O IepBoit
B MHpE ATOMHOI 3JIEKTPOCTAHIMH.

«PEBEHOK HE BOHTCA THIPA»

B 1947 roay, xorga crpaHa emge
3aJieYHBajla pPaHHl CaMOM THMKEIOi
B -€e HCTOPHM BOUHBEI, B IOJMOCKOB-
HOoM ropoze OGFaHCKe NIOABHIACH Jia-
GopaTopus, PaGOTHUKM KOTOPOH pe-

BEXM HTP

IIUJIN 3aCTAaBHTH aTOM CHAYKHTH Ye-
JIOBEKY.

«MupEOe mNpUMEHEHHWE  aTOMHOM
9HEpruM, TOYHEe AaTOMHAs 3SHEpreTH-
Ka, — BOT YTO 3aHHMAJI0 YMHI HEGOJIb-
IO rpynnsl COBETCKMX Y4YEHHIX, Ha-
vaBmux paGorate B O6mmHCKe. Hagmo
OBLT0 pemuTh, KaKo# nyTs u30pars,
Kakafd ®3 gopor OymeT HauKpaTuaii-
meit uw Hambosee HaxexHoii. Bocrou-

Hasdg IOroBOpKa IJVIACHT: «PeGenox HE

Gomrca Turpas. Tax ¥ HaM Ha TEPBHIX
nopax Hau0oJiee CMeJEIe TIPOEKTH
Ka3aJuCh M CAMBIMH IIPHBJIEKATEIb-
HeiMA. Ha camom xe gmene mpexcrosi
HeJXerxkuit nyTh», — BCIOMHHAET
HJvurpuit BaHOBHY.

IIpuROun monyueHHs 3JEeKTpHUe-
CTBA Ha AaTOMHBIX 3JIEKTPOCTAHIUAX,
3HAKOMBIY HBEIHE KaXXAOMY IIKOJBHH-
Ky, B TO BpeMsa Tauax B cele orpom-
HEI/f KOMIIJIEKC T€XHHYECKHX 3arafiok,
38 KaXXAbIM pEIIEeHHEM CKpPHIBaJOCh
MHOKECTBO TPYAHOCTeH, mopoii comep-
MEeHHO HeOXHUAAHHBIX.

HanmoMEMM JHms HECKONBKO IIPOG-
JieM, KOTOpHe yJAaJoCh YCIEIIHO pe-
IOUTH IEPBONPOXOAIAM HOBOIl 3Eep-
reTukn. Ilpu geneRwm ypaHa BEIgENA-
1oTCa 3Heprua u Helitponsl. Ilocxen-
HHE, B CBOIO OYepefib, paCIIerIsioT
HOBBIE ypaHOBHIE AApa. JTOT JABUHO-
o6pa3HEIli IIpomecc MOJKET HapacTaTh
KO TeX Iop, MOKa IpeAyCMOTPEeHHas
B PpeaKTope CmenHaJbHas CHCTeMa
PEeryiInupoBaHUA ITyTeM BBOAA CTEPIK-
Heii-moryoTuTeNeil He CKOMIEHCHpPY-
eT u36BITOK HEeUTPOHOB ¥ He YycCTa-

JlaypeaTbl JIGHHHCHOM npeMHH, CO-

O6HHHCKOH A3C — . BJIO-

XHHLEB, H. AONNEM(ANDb, A. KPA-
CHH, B. MAJbIX

HOBHT CBOeoGpa3HOe paBHOBECHE Ha
Tpe6yeMOM ypOBHE MOIIHOCTH, IIpH
KOTOPOM KOJHYECTBO JAeJeHHX u, cJe-
JOBaTeJNbHO, BEIXOJ SHEPIUU CTAHOBAT-
ca crabuasHEIME. Pons 3amMepiauTensd
HeHTPOHOB, YMEHBIIAKIIET0 CKOPOCTH
poxpalomuxcs HelTpoHOB (B arTroM-
HOM KOTJIe MeJJeHHbIe HEeUTPOHBI pa-
GoraiorT sddexTHBHEe, ueM GHICTpHIE),
HasHaYuWaM rpadury, BEmIeCTBY KOM-
NaKTHOMY M MaJo INOrJomalomeMy
HeHTpPOHEI. 3aTeM NPEACTOANO BHI-
6paTe NOAXOZAINEEe TONJIMBO. [Melo
B TOM, 4YTO INIPHPOAHHIY ypaH cojep-
KuT Beero yumb 0,7% cBoero maoTo-
1na-235, KOTOpHI XOpOmIO HEIUTCSH
MeAJeHHHIMH HeliTpoHaMu. J[lpyroit

u3orom — ypaH-238 —  TOJABKO
3aXBaTHIBAET 3TH MEKpOYAac-
THIEL.

CnenoBaTenbHO, HYKHO YBEJIMYHUTH
coZep:xaHMe IOJe3Horo = ypaHa-235
B NPHpPOZHOM BemecTBe. CreinaTs 5TO
Hajo GBI Tak, 9To6m TomamsBo AJC m
TMOJydeHHAs HJIEKTPOSHEPrud He OKa-
3aJIUChk 4epecuyp AoporuMu. IlosTomMy

y4YeHble OCTAaHOBHJHCH Ha HeGoJb-
nioM — NATHIPONEHTHOM oboramie-
HUM ypaHa.

Tenmeps npeAcTOSNO BHIGPATH JIYd-
muit TENJOHOCHTENs — BellecTBO,
BOUpalomee 3HEPruio, BHIJENAEMYIO

TIpU [leJIeHHH AAep ypaHa, W IIePeHo-
camee ee K TypOmHaM. Y4YeHHEe H3-
Opanu OORIUHYI0 BOAY, INIPHUMEHUB
ABYXKOHTYDPHYIO CXeMy ee NUPKYJIA-
oun. CHagasa, mojydas TemJio HeEIo-

CPeACTBEHHO H3 peaKTopa, BoZa CTa-

3ty doTvorpacpuio_3Haer Tenepn BeCb
mup — llenTpanbHbié  nyasT ynpasne-
HuA nepsoi B8 mupe AJC.

HOBHJACh  PaJUOAKTHBHOMH. 3arem
B TenJ00GMEéHHMKE OHa HarpeBajla BO-
Iy BTOpOro KOomTypa. OGpasoBaBmImii-
¢ Hap, COBEpMIEHHO (esomacHBlit Ans
nmepcoHana, WOCTymajx B TYpOHHY.
Tennoemnzeagionue aneMenTsr (8 OG-
HUHCKe HX Das H Hascerfa HAPEeKJHn
TBINAMH) TPEACTABAANM Co6oif mpodu-
Hylo cTaxbHyI0 TPyGy (mo meit crpyH-
nack BOZJa IEpBOre KOHTYpa), OKpPY-
AeHHYI0 Apyroli, TOHKOCTEHHO# TPY6-
Koif. 'B KONBNEBOM 3a30pe MEXAY HH-
MHZ HaXO0ZHJIOCh ATOMHOE TOIJIUBO.
KoHCTpYKIHM TB2JOB OKa3aJHCh
BecbMa Cephe3HoOll mpoGnemoit Ang
YYaCTHHKOB NPOEKTa, XOTH GBI IOTO-
. My, 4TO C TAKOTO DOAA TEXHWYECKH-
MH 3ajjadaMH A0 TOif NMOpPE HHKTO
ne cranxkusaicd. «HeoGxozamMo GBLIO
CHATHL TEIIO ¢ AKTHBHO} 30HBI peaK-
TOpa TPHM BHICOKOM, DaHee HEBHAAH-
HOM TEIJI0BOM INOTOKE OT ypaHa K BO-
Ie B YCIOBUAX MONIHOrO IIOTOKA Heii-
TpoHOB, — pacckasuiBaer . M. Bio-
xmHNEs. — lIpeKAeBpeMeHHoe pas-
pyIIeHHe TBRJOB B pesyabraTe Kop-
POSMHA HJIH HeperpeBs ¥ BO3MOXKHOTO
nNaBjieHMA WX O3HAYAJAO OHI pacIpo-
CTpaHeHHe AKTHBHOCTM Ha NepBHI
KOHTYD OXJjaXjaiomeif BogN HIH
rpadnrosyio Kaagky. I To m Apyroe
6pimo Obr cepbesmoit aBapwmeif. Iloaro-
My HafexHAS U AANTEABHAA DKCIIYa-
Tamua TBIJIOB B TedeHHWe BCeil KaMua-
HEE (TO €CTh BpeMeH:M DPaboTHl peak-
Topa [0 OuYepefHON ero 3arpysKm
TONJMBOM) — HEOGXOAMMOZ YCJIOBHE
Aas8 yeneluHoi paboOTEL BCero sHepre-

THYECKOTO KOMILIeKCa. JTy TpYAHel-
myI0 3ajady penraau MHOTHE HaYYHO-
HCCNeAoBATeJbCKHE yupexpzenud. Ho
ycmex BBIAN HA JOMI0 TEeXHOJOrude-
cxoro orzena B OGHHHCKE, PYKOBOZH-
Moro B. A. Manmx. CoTpyAHHKH OT-
AeNa TPEeANOEUNM 3JNeMeHTHI, 3aIoJ-
HeHHEIe IIOPDOIIKOM K3 CIJIABA ypaHA
¢ MonuGAaeHOM, AWCIEDPTrHPOBAHHBIM
B MarHmeBoii Marpune. Marmuwii oGec-
TeYWBaJ Xopomuii TENJIOBOM KOHTAKT
MeXKJY CIJIABOM K BHYTPEHHEN Crajb-
Holi TpyOkoil, Mo KOTOpOi mpoTerana
BOJIA — TENJOHOCHTENb. TeM CcaMBIM
pemanach OCHOBHAH 2ajada TB3Ja —
obecneuenue HaJe¥XHOro TEIxo-
Ch€Ma ¢ AaTOMHOTO TONJAHMBA 0e3
ONACHBIX TieperpeBoB. Ha cnemmans-
HOM CTEeHJie H3ydajach Temjiornepeja-
Y2 OT YPaH-MOMHGAEHOBOTO  CIJIAB&
K Boge.. Ha HeM MoXHO OHIIO BOC-
IPOU3BECTH aBAPHIO TBIJA, BOSHHKAIO-
IIyI0 NPH OTKMIOUEHHNH OXJNaKACHHA.
Mpr ¢ MaJpYHIIECKHEM HACIAXKACHHAEM
HabMIonaMH, Kax ¢ rpoxQToM, C HC-
KpAUMMCA eliepBepKOM M KJIyGaMu
napa pBANACH TB3JIBI, HCKYCCTBEHHO Ne-
PErpyJReHHBIE TEMJIOBOM HArpys3Koiis.

He meHee TpyAHO! oxasanack M
CBapKa TOHKOCTEHHBIX CTAJbHBIX TPY-
00K, KOTODHIE BAIONHANH pPEaKTop.
TpeGopanachr AGCOMIOTHAS  HAaJeH-
HOCTHb KAaXXJOT0 IBa. Beap HE B KoeM
cnyuae HeJb3s OBIJIO ZORYCTHTH, YTO-
6Bl BOKA NMPOHWKAJNA BHYTDPh 3aMefIH-
Teng-rpadura.

IIa u B caMoii rpadurToBoli Kiaajke
TANUN0Ch HEMajo mpolaeM, IOPOIo

nporueopeunBnix. Ilops  AelicTBHEM
meliTpoHOBR rpadur paséyxaer. SHa-
4HT, AJNA TOrO0 YTOOH! H3BIEKATHh OT-
paGoTaHHBIE XaHaJhl C BHINODPEBINEM
ypaHOM, Hajo 3apaHee ' IpeAyCMOT-
peTs m3BecTHEI 3asop. Ho Toraa
VXYAMUTCA TENJIOCHEM, H TrpaduTo-
BaA KaajKka 0083aTEeNHHO NEpPErpeeT-
cA. DKCIepMMEHTaJNbHHIX  JaHHBIX
o pas3byxaHuu rpadura TOrAa HE XBa-
rayo. Ilo3TOMY HEKOTODHEe YYeHEHIE
omacajguchk, 9TO B CIPOEKTHPOBaHHOH
CTAROMN Heas3g OGyAeT 3aMeHATH
ATOMHEIY HIIJaK CBEXHM TOIJHBOM.
B KoHIEe KOHIOB BCe e HallJu OI-
THMaJdbAOEe KOMIDOMHCCHOE pelleHue,

Tlogo6uuIx TpyZHOCTEH GBIIO HEMa-
so. Bops6a ¢ HUMHK He TOJBKO 3aKa-
Jdna 9HTY3HACTOB, HO M IOPOXKAaka
CKenTHKOB. HecKoAbKO BechMa ABTO-
PUTETHRIX YYEHBIX NPEANOAQMKUIIL,
YTO CTaHOHEA OyjZeT HesKOHOMHYHOH.
Ho MHropes BacunseBmy Kypuartos u
corpyaHuxu ToCyJapCTBEHHOTO KOMH-~
rera CCCP no uCHOJNB30BaEHIO aATOM-

Nponetapus BCeX CTPaH,
coefinHAkTECH!

IEXEEseNEA- 3

EmemecAuHbIf =
O6LeCTREHHO-ONUTHYECKHUH,
Hay4HO-XyAlOMEeCTBeHHbIH
K NpPOM3BOLCTBEHHbLIH
wypHan LK BJIKCM
Uapaetca ¢ wwona 1933 ropa
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HOli SHEPrMM HACTOANM HA IPOIOJ-
JKeHHN pabor. OHH mpexkpacHo IoHH-
Maji¥ BCIO BaXXHOCTh MMDHOrO NpH-
MEHeHHs ATOMHOH 3HEpruH.

Cnycra 7Tpm roma, 27 wmioHs
1954 roga, ADC mana 3JIEKTPHYECTBO
B 06BIuEyI0 ceTh. B 17.45 map moganm
Ha TypOoreHepaTop, M OH HAYAJ BEHI-
PabaTHIBATE BIEKTPOSHEPIHUIO OT AXep-
Horo peakTopa. Tak ® pozunmace
a/epHas SHEpreTHKa.

«K Bedepy aToro AHs, — BCIOMH“
Haer [Mmurpuit HBaHoBMY, — mnpwm-
€XaJ¥ OTBETCTBEHHEIE pPYKOBOJHUTEJH
TocyznapcTBeHHOrO KOMHTETa HO HC-
MONK30BAHUIO ATOMHOI SHEPTHH, UTO-
6Bl O3HAKOMHUTBECH C XOJOM feJd H IO-
pajoBaTeca ofmeMy ycmexy. B ma-
NPAXKEHHOM NpeAmyCKOBOi o6GCTaHOB-
Ke HaM He YZAaJ0oCh IOAYMATL HH
0 TODKECTBEHHOM <pa3pe3aHMHd JeH-
TOUKU», HA O MPa3gHAYHOM OaHKere...
Bce momzao no nyrm mmnposmsamum.
W Bor ceiiuac nepego MHoI 3ByuHT
ZHOBOJIBHO CyMOypHas MarHATOQOHHAS
8anmch, CHeJaHHAH B TOT Bedep:
A cammy roaoca W. B. Kypuartosa,
A. TI. Anexcanapopa, M. E. MuHa-
IIAHA W APYIHX, COOpaBIIEXCH y Me-
Hf, M IIepeHOmYyCh HAa MHOr0O JieT
Ha3aZ B TO BOJHYyIOUIee M He3abriBae-
MO€ BPEMH...»

«C JIETKHM ITAPOM!»

OpHAaKO TOT TEmARIH  HMIOHLCKUM
ACHb He OBIM  <¢IEPBHEIM JHEM TBO-
peHbAs. 9 Masa 1954 roza KoaaexkTHB
ATOMHAKOB YK€ TEePeXKHJI He MeHee
BOJHYIOIIUii MOMEHT, KOrAa PpEaKTop
OHA ANA TNPAKTHIECKOHX IPOBEPKH
NpeABAPUTENBHEIX pacyeTroB. A Te-
nepr — oGHIHaJLHENE nyckK. Bce
myxo xopomo. Ilocne TImaTeasHOro
H3yUEeHHs HavaJd MOCTEIEeHHO YyBeJH-
YHBATh MOIDHOCTH ATOMHOrO KOTJIA.
Bor paspaGoTuuMKuM yBmAen:m CTDYHKH,
CO 3BOHKHMM HIMIEHHMEM BHIDHIBaBIIHeE-
CZ M3 KJamaHA: IEePBHIH map, moJy-
YEeHHBI{ 3a CYer SAEPHOro TOILIMBA.
Kak pacckaseIBaloT OYEBHALBI, Cpasy
JKe NOCHINAJHCh NO3APABJICHHS «C JIer-
KHM mapomls, XoTd, pasymeercs, 3a
3TOH ¢JIETKOCTBIOS KpHIJAChH ZOJTas U
HEeBEPOATHO TAXeJas pabGora.

W BoT HaKOHel NPOMEINIIEHHEIE
H CeJBCKOXO3SiCTBeHHEIE IpefnpHs-
T OOHMHCKOrO palioHa BrepBHe
B MMDe IOJYYHIH SJIEKTPOSHEPrhio
OT TYpOGHEEI, pafoTralomieii Ha aTOM-
HOIf BHEeprum.

A morom Ha mepso¥ B Mmupe ADC
B peafbHEIX YCJOBHAX NPOBEPSIH Ha-
YYHEIE H 9YHCTO TEXHUYECKUE AacCIeK-
TEl ATOMHO# 9HEPreTHKH. BHIACHH-
JIOCh: HECMOTPS Ha JJIHTEILHOE BO3-
HecTBHe MBAYYEHHS, BBICOKMX TEM-
nepaTyp, HeCMOTPS Ha MOSBJIEHHE
KODPO3HH W HAKHWIOW, BCE BaKHeUIIue
Y3JBl CTARHIMM OCTAJHCHh ITOJHOCTHIO
paGoTocnoco6HEIMU. Bhija JoKa3aHa
HoNMHasg 6e30MacHOCTh ATOMHEIX peak-
TOpoB moxo0HOro THma. 3Hagymr, ADC
MOJKHO CTDOMTb JaXXe B HaCEJeHHOH
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MEeCTHOCTH ¥ B6JHM3H KDYIHHX ropo-
LOB.

Homxanyit, ABC OGHuHCKa — 3TO
Lexas JabopaTopHd. 3Lech NpoBepAI-
CA JKCIeDAMEHTANBHO NeNni  pag
BCEBO3MOKHBEIX yCOBEpIIEHCTBOBAHMIA
M cMeJHX npoexToB. Hanpumep, Ba
<nerjies, BMOHTHPOBAHHON B peakTop,
H3y9aNuCh DPasJMIHLIe CXEMBI IOJY-
YeHHH TenJomnepexadd H Ileperpena
BOAAHOrO napa, B TOM YHCJe B pa-
Gounx xaHamax peaxropa. Ilocie 3TO-
TO0 HHJKEHEPH 3aHANHCH KOHCTPYHPO-
BAHHEM KDYNHHIX DEaKTOPOB HOBOTO
TUIA, B YaCTHOCTH, TOro; KOTODHIi
fan SHEPruI0 TypGoreHeparopaM BDBe-
JIOAPCKOH AaTOMHON 3JeKTpPOCTAHIUH.
ApyrEe moTomMrm camoii nepBoit pa-
Goralor Ha Buambumcro#i ADC, =a
Kpaiigem CeBepe m MomHeHmux 6.o-
Kax (@o 1 man. xBr) Jlemmnrpag-
CKOH  aTOMHOX CTaEOUE WMEHH
B. . Jlemuna, Kypckoii, YepHOGHIIE-
croli AJC.

Tam mpuMeHsIOT Taxmxe TpadUTOBO-
BOAAHEIE PEAKTODHl KAHANBLHOTO THIA.

B cyasbe HEIHEIIHHX TrHraHTOB
ATOMHOIO SHEDProCTPOEHHS BaJKHeil-
IIyI0 DOJH CHIrpazo H TO, YTO TPYy6-
qaThie TBaAel OGHHHCKA TOKa3aJd
PEAKOCTHYIO CTOHXKOCTH: HH pasy He
BRIXOAWIH H3 cTpod. OGHMHCKEe cIre-
LHAANACTEI BHOEDPBHIE AOKAa3ajlH BO3-
MOXXHOCTh IJIYGOKOro BHIT'OPAHUS
ATOMHOTO TOIJIMBA, YTO IIpeBpaIiaeT
ADC B npeanpmATEA >KOHOMHYECKH
BHITOAHEIE,

OnsrT mepBOit IO3BONHA IPaBHILHO
OIEHATh BO3MOYKHEIY CDOK <« KH3HH»
SHEPreTHYeCKOro peaKTopa, BeAb ApPY-
THX IPHMEPOB JOJIrOJeTHS NOAOGHEIX
YCTPOMCTB IOKa HeT.

Haxonen,, OGHHHCK cTanx CBOeoG-
PaSHEIM BY30M: MHOI'M€ HAYHHABIINE
34eCh II03)Ke MPOEKTHPOBANHM HOBHIE
A3C, paboTamu Ha HUX.

TakoB B 06IuX 4eprax HTOr IOYTH
JeTBEPTEBEKOBO/I HCTOPDHM  mepBoif
A9C. CeifuaC MOMKHO YyBEDEHHO ro-
BODHTB: NPOEKT OKA3aJICA MCKJIIOYH-
TEJbHO YAaYHHIM, HECMOTDPA Ha TO,
9YTO0 y KOHCTPYKTOPOB M CTpOHTeJeil
OBLIO OYEHb Majio CBeAeHWt O CBOM-
CTBAX W IOBeJECHWH MAaTEDPHAJIOB B He-
OOBIYHHIX ycnoBHAX, MHorue wuHo-
CTPaHHbEIE YYeHEIe NIPHIHCEIBAJN moGe-
AY COBETCKHX YYEeHHIX CYACTIMBOMY
cTeueHuio o6croarensers. Ho aTo ume-
Teillree 3a6nysKaeEMme — oT HesHa-
Husg., Tpmymd OGEmMHCKa 3aBucen oT
BEICOKOI'O YPOBHS COBETCKOif HayKW M
TIPOMHIIJIEHHOCTY ¥ OTJIMYHON IOATO-~
TOBKA HH)XEHEDHO-TEXHHYECKHX Kaj-
POB, HE roBops yxe o GiecTameir spy-
AHMOUA CHJO0YEHHOrO KOJIJIEKTHBA, KO-
TOpH coGpan Hrops Bacuipesmu
KypuaroB: akagemmx H. A. Hoine-
Kajap, YieH-KoppecrnoHzerT AH CCCP

S s Braoxunnes, aKaleMUK
AH VCCP A. HU. JleitnyHCKuMiT, Hemo-
CPENCTBEHHbIe YYACTHHKH  pa6oThl
B O6EmHCKe A. . Kpacun, B. A. Ma-
JIBIX © MHOTHE ApYrHe. 9

YKPOIIEHHAS BOMBA
M CMEPTOHOCHBIE HENTPOHBI

C Tex mop HmpomIo0 MHOTO JeT, MHO-
roe M3MEHHUIOCH.

Ecim B 1954 roay ezmBCTBeHHas
B Mupe ADC mMena MOIIHOCTH JHIOL
5000 xBr, TO cefizac B Mmpe
JIeHiCTBYeT OKOJO JABYXCOT CTaHIMiL
obmeit mMommaOCTEIO 250 MumH. KBT.
A X Havaly cCJeAyomero Bexa (mo
IPOrHO3aM) TIOJIOBHHA BCell BIeKTpo-
9HEPrUM 3€MEOTO mapa OGyxeT uHoay-
JeHa Ha SIEepPHOM TroploueM,.

Tonpko y Hac paboraeT u CTpPOHTCS
9YeTBIDHAAUATL ATOMHKIX CTaHNHiA,
VK€ OCBOEHBI PEaKTOPh HOBOTO THIIA,
OCHOBAHHEIE HA DEAKNHUAX C OLICTDHI-
MM HeATpOHaMH.

Ilepehiit Taxoif mpoMHImIIeHHHIH pe-
axTop moAsmics B 1972 rogy =Ha Ge-
pery Kacnmiickoro Mops, mpeppaTHs
B IBeTyInuii Kpaii GesBozHyI0 Adcere
KaMeHHyl0 mycThiHi. BH-350 —

cepane HleBueHkoBckoii ADC, mom-

HocTEI0O B 350 m™MBr, — crHaGxaer
9Heprueit GOJBINOK ropos W YHHKAIb-
HBElI{ ONPECHWTENbh MODCKOH BOZEHL.
HosniM sTamoM B mcTopmm Mupo-
BOY SHepreTHKH craser BH-600 —
PeaKTop Ha OHICTDLIX HeHTpDOHAX, IO
MOIIHOCTH NPEBOCXOAAIMII 3HaMEHH-
Teiii JlHemporac. Peur mpeT o cospe-
MeHHOX ADC Ha GHICTpRIX Hel-
TpoHax. Jleo B ToM, uTO HEIHe Aeli-
creyiomue ADC Tuna OGHHHCKON HC-
noAb3yIoT Jumb 1—2% mnoreEmuaNn-
HOWi BHeprum ypaHa. B peakropax,
BOCIIDOM3BOAAIGUX TOIJHBO, BYHEpPro-
OTZava IIPHPOSHOrO ypaHa BO3pacTaer
B 20—30 pa3s, a CHpHEBHE "pPeCypChHl
HCNOJB3YIOTCA DKOHOMHYHee. A eca:m
ydJecTs, 94TO MOKHO OCBOHTH KaK BTO-
PHYHOE TOIJHBO AJNA PEAaKTOPOB TO-
puii, To 3a6oTa o chipse zag AJC or-

najaer, Mo KpaliEeif Mepe, Ha COTHH
aer!

Kax He BOCXHTHTHCA MYJAPOH HAajb-
HOBHAHOCTBIO COBETCKHX YUYEHHIX H
IIPEeAYCMOTPATENBHOCTEI0 PYKOBOAUTE-
neli aToMHOro mpoeKkTa. IlpoGaema
BOCIIPOHBB0ACTBA ATOMHOIO TOpIOYero
cTana IpegMeTOM KX BHUMAaHHA GYK-
BaJbHO C IEPBHIX [JHell JAeATeNbHO-
cru OGHEHCKOH aabopaTopHu. ITHM
HENOCPEACTBEHHO 3aHMMAJCH aKaje-
muk AH YCCP A. U. JlelinyHckmii,
orMeueHHHH B 1960 roxy JleHmHCKO
npemueit. VIMeHHO B ero OTAese IO-
CcTpomMJM IepBEI B Hamell cTpaHe
GHICTDHIEL peakTop Majoi MOILHO-

crm  BP-1 wu fGonee COMMAHBIN
BP-2.
ViaTepecHeiimyl0 anmapatypy mno-

AyuMay 3aech X GUSUKH-HeHTDOHHH-
xu. UmerHo B OGHMHCKe pOAWIaAcCh
mpea «MMNyJbCHOro GHICTPOro peak-
Topas (MBP), YHHKaJIbHOTO ZAeTHINA
coBpeMeHHo#i Haykn. KoHCTpYKIMA,
paspaGoranHaa JI. WM. BroxumHIEBHM,

23 moEa 1960 roza — pOBHO
ImecTh JIeT Cnycrs mocje nycka A3C
B OGEmHCKe — B [Jly6He 3anmycTHIH
«IMNyJABCHEINM OGBICTPEIL  peaKTOp».
¥l BHemIHE ¥ MO CYIIECTBY OH OBILX
COBEepIIeHRO HeOoOHIYHHIM., BHemHe Ha-
NOMMHAJ BeHTHJIATOpP, a N0 cyIme-

CTBY 9TO YCTPOMCTBO IIPDOM3BOAH-
J0 THICATY «MHKPOATOMHBIX »
B3pDHIBOB B MHHYTY. BHOBBR mpH-

IIJIOCh CTOJKHYTHCA C HEBEZOMBIM :
OMEITA YIPAaBJIE€HHS TAKMM DEaxKTOpOM
eme He OwlIo. Y4ueHEle ¢ GOJbIION
OCTOPOSKHOCTBIO CTAJ M M3ydaTh €ro
¢TIOBaAKH», HX OecmoKomyu GIIOKTya-
IUY SAepHOM peaKmuu, ciaydaliHble
OTKJIOHEHMS, KOTOpPHE MOTJH mepe-
BECTH IIpOIlECC W3 MHKPO- B MaKpo-
MHP.

O6paTuMcsa eme pa3 K BOCIIOMHUHA-
HHAM aBTOpa, OBIBIIETO B TO Bpe-
Md HAYIHHIM DPYKOBOZAHTEJEM IPO-
eKTa:

«BoT HacTymaeT BOJHYIOIGHH MO-
MeHT. IlepBas KoMaHZa 006 OCBOGOMK-

PeaKTop Ha NpodHNaKTHKe.

«fl BOCXHMUEH MYMeCTBOM niopeH, pe-
WKBLUUXCA HA COOpPYMeHWe TaKOHW 3a-
MeuvaTeNbHOH yciaugauu», —HMHu“::,bcc
Bop Gecepgyer ¢ [l. BnoxuHues! -
nepocmm'pa peakTopa HEP-1 B [JlyGHe.

Ha yAWBJICHHE IIpocTa M ayeranTHa. Cy-
JWTEe caMH: OZHA JaCTh AKTHBHOU 30-
Hbl HENOABHMXKHA, BTOpas 3aKpenjeHa
B GHICTPO BpamjaloIeMcds AHCKE —
porope. Korxma mociefHAA Iomajaer
BHYTDb DEaxKTOpa, OH tPa3y BHIXOZMT
Ha CBeDXKDHTHUYHHIA peXHM, pa3BH-
BaeTcd MOIDHAf IeNHAsd peaKknud.
Ho... TYT Ke racHEeT, IOCKOJbKY AHCK
yiKe pasBex ofe YaCTH aKTHBHOM 30-
HEl. DTOT IpONECC IepHOAMYEeCKH IIO-
BTOpAETCH, X pEeaKTop BHIGpacHBaeT
MOIIHEIe L03Hl HEATPOHOB.

AeHun HelitpoHoB. Tuxo. Toabko pas-
HOMEPHO pPHIYUT <INEJKYyH»s, Ipubop,
NO3BOJAIOIMY Ha CJIYX CHELHTH 3a
TEeMIOM JeJIeHHdA SAep, THKAIOT Jachl,
Aa KasKABI CIBIIIAT, KAK CTYYHUT €ro
cepAne... TeMI peakou®H YCHJIHBaeT-
CH, <«IIeJKYH» Kak OBl CTaHOBHTCS
3jee, €ro phIYaHWE pes3dye, OTPHIBUC-
Tee.., HoBoe JABUIMKEHHE peryJHpyIo-
IMUX CTepXHel, HOBHIU pOCT YMHO-
JKeHMA HeliTpoHOB. Hapacraer 3ByK
¢IIeJKyHa», DTO YK€ He OTAEeJbHEIE
Kaniau pefKOro JAOXAA, & BECeJhIH
Ooiikmii MOMKAWYEK, pacCHIAIIUiCH
3BOHOM II0 Kphlle. 3BOH O3HadaeT
noGesy — peakxrop momesa! Csepmu-
JIOCh, OKHJI THAMKENHIH MeTall, U Te-
Ieph DBETCSA caMoe cCepAne AaTOMOB.
Bneperie B Mupe peaxTop 3apaborat
B CBEePXKPDHTHYHOM DEKHMEe — OKOJIO

HAaC MpoJieraer INYHKTHDHAS JHHESA
MaJleHbKMX ATOMHEIX B3DHIBOB. MBI
THICAYY pa3 B MHHYTY <ADas3HHIH»
TIPUpPYUYEHHYI0O ATOMHYIO GoMGYy...

Ilo3gEMM BeYepoM NYCTHIH Deak-
TOp Ha NIOJHYyI0 MomHOCTh. Habpaam
nepBH# KuioBaTr-dac. Pacnuam mam-
naHckoe. Y Bceli Gpurajoi momiIH Ky-
narskca Ha Bouary...

JHda, sTo GBI fAeHb, KOTODHI HeJb-
34 3a0BITH...»

Ecin O6HuHCckag AJC crajra yHH-
KaJbHEIM CTEHZOM JJIS NPOBEPKH y3-
JIOB M JeTajledl peaKTOpOB Ha MeAJeH-
HEIX HeliTpoHax, To HMBP cocuyxun
TaKyio e CAyx6y ANd peakTopoB Ha
6ricTpeix. Ha HUX YTOYHHIH KoaddH-

IIUEeHT BOCIIPOH3BOACTBA AJEepHOro
TOIIJIABA.
HccrepoBaBus IIPOAOJIIKAIOTCH, H

KTO 3HAaeT, He NpPEBPATHTCHA JH B He-
fajexoM OyAymeM YKpOIIeHHas BO-
JopoxHas GoM0a HIM TEIJIOTEXHHKA
aHTHBEINECTBA B OCHOBY SHEpreTHKH?

Mm He caydyaifHO BCIIOMHHaeM ce-
TOAHA BCe COOBITHA, CBA3aHHBIE
¢ poxpgermeM mnepsuix AJC. 9ro He
TOJBKO MCTOpHSA, HO W HarjJAjgHas [Je-
MOHCTpPanusA MNOAJWHHOTO TyMaHH3Ma
COBETCKO HayKH. B cBA3H C 3THM
HeJNb3s He BCIOMHHTH O JeATeJbHO-
CTH HEKOTOPHIX y4YeHHIX M3 KamuTa-
JMCTHYECKHUX CTPAH, KOTOpHIE C CaMo-
ro Hayaja IOCTABMJIHM aTOMHYIO SHEp-
ruio Ha CIysk0y BoifHe H mo cell JeHB
COBEpPIIEHCTBYIOT SAAEepHOE OpYIKHe.

BoT uTOo rosopuT 06 sToM JIMuTpmit
ViBaHOBHMY BJOXHHOEB, IIOCBATHBIIHIL
BCI0O CBOI0 TBOPYECKYIO0 JKH3Hb MHp-
HOMY aToOMYy:

«ATOMHAs SHEPrus 3afBHJA O CBO-
eM cymecTBoBaHMH B 1945 roxy B3pHI-
BoM XwupocuMmmul. Uepe3 AeBATH JIET CO-
BEeTCKHe ydJeHhle IIOKa3aJi BCeMy MH-
Py, YTO aTOMHas OHEPrHA  MOJKeT
MMeTh COBCEeM fApyroe, GiaropojgHoe
HasHadEHHe,

9TH 1Ba COOHITHA BEKa OTPAa3HIH
ABe NPHHOUNMANBHO pa3NWdIHBIE JH-
HUM DAa3BUTHS AaTOMHOHY 2HEprHM —
aHTHYEJIOBEUECKYI0 H I'yMaHHYIO.

Ceiiuac npefnpHEEMaeTCA HOBHIH,
IIOMCTHHe caTaHHHCKHH mar. Mwmam-
TADHCTH NHTAIOTCA BHEJPHTH B 3a-
nagayio Espony HeliTpoHEyI0 GoMOy,
KOTOpas NpEeNnoAHOCUTCA KaK OpyKue
«ryMaHHOE» H <¢49HCTOE». HeBo3MOXK-
HO YSCHHUTH, IOYEMY YHHUYTONHTB JIO-
el MOTOKOM HEATPOHOB Gojee ryMaH-
HO, YeM CHAJUTh MX ATOMHHIM OrHEM,
KaK 5T0 OHIJIO CHReJaHO C SANMOHCKHMH
ropogamu Xupocumoit u Haracakm.

Ilepex desoBeYEeCTBOM BCTaeT BHI-
6op — ®WJIEM Mup, HJIH TpareAud.
Tpersero He fxaHo. Mim paspajxa,
UIM KaTacTpoda ANA BCeX, TaK Kak
AfepHAS BOUHA He 3HAET NOIMMAAHI H
He BHIOHpAeT, KTO IpaB, a KTO BHHO-
BaT. PacmpocTpaHeHme HeHTpPOHHOM
60MOBI — HOBHIH Imar Ha OYTH K 3TOM#
AfepHOl KaTacrpode.

HelitporHas 6GoMGa foMKHA OHTH
3anpemnieHals
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«OEHURKC-
ITTHL[bI»
ANEPHON
JHEPTETHRH -

BOT YTO TaKOe PeaRTOPI
Ha OBICTpHIX HeiTpoHax!

H 4= cTp. OGNOMKNM

TEPMAH CMHPHOB,
HHIEKEHEeD

Heckoneko ner Hasap B OAHOM Ha-
Y4HO-NONYNSAPHOM  XKypHane 6bina
onybnukosaHa ¢ortorpadpus: AsBa He-
Gonblwmnx Kybuka — OAMH M3 rPaHUTa,
Apyroi w3 yrns. [lloanuce noA ¢o-
Torpacdmer rnacuna: «JHeprus, coAep-
Mallascs B rpaHUTHOM KyGuke, B Ae-
CATb pPa3 NPEeBOCXOAMUT IHEPruio PaBHO-
ro emMy no Becy yronbHoro KyGuka,
€ecnM MCNoNb30BaTh BeCh COAEPIKALYUH-
cs B rpaHuTe ypaH». 3a 3TOW Orosop-
KOM — «ecnu  MCnoNbL30BaTh  BecChb

ypaH» — CKpbITa OAHA M3 YAUBUTEINb-
HeMlmnx ocobeHHOCTEeW AAEePHOW 3Hep-
reTMKM: BO3MOXKHOCTb npespaliath

B ropioyee NycTyio MOPOAY...

B camMoM pgene, M3 BCEro MHOroob-
pPasus 3NeMEeHTOB, BCTPEUaeMbIX B NpH-
poAe, ANA CO3AaHUA UENHOW AAepHOMK
peakuuu roamtcs OAMH nuuib
ypaH-235 — u3oTon C MaccoBbiM HMC-
nom 235. Bce apyrve npupojaHbie W30-
Tonel — B TOM uucne ypaH-238 u ToO-
puii-232, sanacel kotopeix B 200 pa3
NpeBOoCXoAAT  3anackl ypaHa-235, —
camu no cebe ana 3TOM uenu Henpu-
roaHsl. OAHAaKO BBISCHUNOCh, UYTO, «MO-
rpeBwWwuncb» Yy AREPHOro KOCTpa, B KO-
TOpPOM roput ypaH-235, 3TM M30TOnNbI
cnocobHbl MpeBpawWaThCs B TOMAWBO
cTonb JKe UEeHHOe, Kak M cam ypaH-235.
M oTsercTBeHHbl 3a 3TO HYAOAEMCTBEH-
HOe npeBpalieHue HEeWTPOHbI — 4ac-
TMUbI C MAaccoM, paBHOM eAuHMUEe, M
He HecyliMe 3NeKTPH4ecKoro 3apsAa..

UMeHHO HEHTPOH, NMpoHMKas B SAPO
ypaHa-235, sbi3biBaer ero pacnaj, co-
NPOBOXAAIOWMHCS  BbijeneHMem = or-
POMHOrO KONW4ecTBa 3HepruuM — Mo-
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psinka 200 M3se. Ho ecnu 6 pgeno
Of paHMHUMBANOCh TONBKO 3TMM, siAepHasn
3HepreTMKka 6bina 6bl  HEBO3MOXKHOM:
BeAb BCA OHAa 3MIKAETCA Ha TOM CHacT-
NMBOM (haKTe, YTO, KPOME OCKONKOB M
JHeprMM, NPM pacnage sApa  Mcnyc-
KaeTcsi HEeCKONbKO HOBbIX HEMTPOHOB,
cnocobHbIX pacwennsats BCEe HOBbIE M
HoBble sApa YypaHa-235. Yrobel 3TO
nponcxoamno, HeobxoAUMO rapaHTupo-
BaTb CTONKHOBEHMe  obpasylowmxcs
npu pacnage saep roplovero HeuTpo-
HOB CO CBEXWMM SApaMM YypaHa-235.
A cpenatb 3TO Ha 3ape aTOMHOro Beka
6bINO0 He TaK-TO NPOCTO: B pacnops-
eHuM yueHbix Torpa 6bin TOMBKO
ecrtecTBeHHbIHN ypaH. A B Hem
714 rpamma cnocobHoro K peneHuio
n3otona-235 pa3basnieHbl, Pa3MIKEHBI
998,2 rpammamu usotona-238, s3aumo-
AENCTBME KOTOPOro € HEMTPOHaMM AO-
BONbHO CAOMHO.

feno B TOM, 4TO Ana siAep TOro unu
MHOrO M30TONa He BCe PaBHO, C KaKOM
CKOPOCTbIO  NETAT  CTanKuBaiouiMecs
C HUMM HEHTPOHLI. CKakem, TaK Ha3bi-
Baemsble GbicTpble HEHTPOHbI C 3HEpru-
eli nopsaka Heckonbkux M3s cnocob-
Hbl PAaCWEnnsTh, XOTS WM CO CPaBHM-
TeNbHO ManoW 3IPPEeKTUBHOCTLIO, M
ypaH-235 u ypaH-238. Ho ropaspo ua-
we 6bicTpble HEWTPOHLI He pacuwienns-
10T sapa YypaHa-238, a nornouwatrotcs
nmu 6e3 penenus. Bor nouemy B npu-
POAHOM YypaHe, rpAe Kawaoe sApPO
n3otona-235 co Bcex CTOPOH OKpYye-
HO COTHAMM sgep wu3oTona-238, 6bicT-
pbie HEWTPOHbI, BO3HMKAlOWME NpK
AeNeHUM, TaKk MHTEHCMBHO MOFNOLAIOT-
CS M BbIBOAATCS M3 peakuuM, YTO OHa
He MOXeT cTaTe CaMONOAAEPXKMBALO-
wemrcs.

Mpeoponets 3Ty TPYAHOCTH MOXHO
Bo3geiicteBueMm nubo Ha Tonnmso, nubo
Ha HeWTpoHbl. [lepsbii nyTe Gbin pea-
nu3osaH B aToMHOW Gombe, rge B Ka-
yecTse 3apsfAa MCNONb30BANCA YUCTHIN
ypaH-235. Bropow, 6onee TOHKMI M
OCTPOYMHBLIKX NyTb CTan BO3MoXeH bna-
rogaps otkpbitvio 3. Pepmu. Okasbi-
Baercs, HeWTPOHLI, obnapatoue axep-
rueM Tennosoro pAsvkenus (To ecTs
nopsaaka 0,025—0,3 3s8), pescryior Ha
M30TONbl MPUPOARHOFO YpaHa coBep-
LUEHHO MO-PasHOMY: OHM BooOGlWEe He
pacwennsior ypan-238 u secbma mano
MOr/IOWAIOTCA WM, Bbi3biBast MPU 3TOM
Aenexne ypaHa-235 BO MHOro pas 3g-
¢ekTHBHEE, uYeM OBLICTpbie HEHTPOHbI.

Bnarogaps 3toMy craHoBuTCA BO3-
MOXHOM ULenHass peakumMs B8 ecTe-
CTBEHHOM YypaHe: HYXHO nMilb 3amen-
nute GbICTpbie HEeMTPOHBI, MCMyckae-
Mble NpM paclwenneHun ypaHa-235, c
nomoubio kakux-nbo nerkux sgep —
BOAOPOAA, NMTHSA, yrnepopaa.

OpHako Takoe «obesspexusanmer
ypaHa-238 He paetcs papom: Tenno-
Bble HEMTPOHBI ropasfio cuibHee, Yem
BbicTpbie, NOrnOWAIOTCS SAPaMM  3a-
MeAnMTeNns, TennoHOCMTeNs, KOHCTPYK-
LIMOHHbIX MaTepuanos. Jla M cam
ypPaH-235 [OBONLHO 3HEPru4HO 3axsa-
TolBaeT Tennosble HeMTpoHbl 6e3 pene-

Husi... Botr nouemy 6anaHc HelTpoHOB
B peaKTopax Ha ecTeCTBeHHOM YypaHe
OKa3bIBAGTCS CTONb HANPSXEHHbIM, 4YTO
ux ene-ene xsataer Ans NOAAEPIKaHMSA
LUEernHOW peakumu.

PacToumutenbHocTb B OTHOLIEHWM
K OAHOMY M3 CambiX [OPOroCTOSALLUX
BEL,eCcTB — HEMTPOHHOMY rasy, BO3HM-
KalouleMy B aKTMBHOM 3oHe paboraio-
wero peakropa, — 6bina 6b1 Heonpas-
AaHHa. B camom pene, sppa ypaHa-238
He npocto nornouwaior BuicTpeie HeMl-
TPOHb.. B pesynbrate Heckonbkux nNo-
cnepfoBaTenbHbIX pPeaKkuud HeyCTOWuMU-
BbI M3~TON, ypaH-239, npespaujaercs
B HOBbIM 3NEMEHT NNYTOHUW — LEeHHOoe
sfepHoe ropiouee, KOTOpoe, NoAoSHO
ypaHy-235, cnocobHO [enuTLCA Kak Ha
MeaneHHbiX, Tak M Ha OBbICTPbIX Hew-
TpoHax. AHanoruyHoe npespaileHune
MCMbITbIBAET M TOPMM-232:  nornowas
6bicTpbie HEMTPOHLI, OH AaeT He BCTpe-
yalowmiica B npupoge ypau-233. Itu
MaruyeckMe npPeBpalleHUs 3I1EMEHTOB,
Bbi3blBAEMbIE HEMTPOHaMK, Jnexar B
OCHOBE YHMKanbLHOM ocobeHHOCTH siaep-
HOM DJHepreTMKM — ee cnocobHOCTH
BOCNPOU3BOAUTL Toplouee.

DpheKTMBHOCTh CO3AaHMA HOBOrQ
roplovero B peaKkTope OLeHMuBaercs
C nomouwbio KO3 PHUUMEHTa BOCNPO-
M3BOACTBA — OTHOWEHMA uMcna aro-
MoB BHOBb OBpasoBasuierocs gensuie-
rocs Matepuana K uuciy aTOMoB M3-
Pacxo/i0BaHHOTO MEepPBMYHOro - ropioye-
ro. B coBpeMeHHbIX 3SHEpreTMyecKux
peakTopax Ha TennoBbiX HEWTPOHaX,
rae 3TOT KO3(P(PUUMEHT BCerga MeHb-
we eAuHMUbi, BOCMPOU3BOACTEO TOMAK-
Ba HenonHoe. Ho npu McKycHOW opra-
HM3aUMM NPOLLecCa MOXHO CO3AaTh pe-
aKTOp € KO3((PULUMEHTOM BOCNPOM3-
BOACTBA, PaBHbLIM eAuWHMUE: TakoW pe-
aKTop-KOHBEpTOp BO Bpems pabortsi
NPOM3BOARUT CTONBLKO e HOBOro Ae-
NAWerocs MmaTtepuana, CKONbKO pacxo-
AYyeT NEepBUHHOrO ropiovero, M, TaKuM
obpa3zom, nonHocteio obecneunsaer
cebs Tonnusom. Ho, okasbisaercs,
MOXHO C€O3AaTh YCTaHOBKM, Y KOTO-
pbiX KO3(h(PUUMEHT BOCNPOMIBOACTBA
6onbile eAMHMUBI: TaKMe PeaKTopbi-
Pa3MHOMMTENM MOryT cHabaTtb TONAM-
BOM He TOnbko camu cebs, HO M
ApPYrMe BHOBb COOPY)Kaemble peak-
TOPbl.

Mel yxe roeopunm: aTomHas 3Hepre-
THKa CTana BO3MOXHOM Tonbko 6naro-
A3PA TOMY CYaCTIMBOMY aKTy, 4TO
NPM paciuenfieHun SAEepHOro roproye-
ro, KPOME OCKONKOB fAEeNeHWsl M SHep-
TMM, MCMYCKAeTCs HecKonbko 6bicTpbiX
HeWTpoHos. Kakosa e ux panbHen-
was cyanba?

OQHM M3 HMX, He Yycnes 3aMeaNnThb-
cs, pacwennsioT sapa ypaHa-235 unu
ypaHa-238 unM 3axBaThiBAIOTCA ITUMM
nsotonamu 6es penennsa. [pyrue,
npoiAs CKBO3b TONLM 3amepmMTens,
pacwennsaloT ypaH-235 unu nornouia-
loTcs M. HakoHel, 3HaunTenbHas 4acTb
HEeATpOHOB TepsieTcss 6e3B03BPaTHO,
Nornouwsasch 3amefAnuTeNnem, TEemnJoHo-
cuTenem, NpuMechbio B TONnMBe, Npo-

AyKTamu pacnafa M KOHCTPYKLMOHHbI-
MW MaTepuanamu wnu e soobuie no-
KMAasi aKTMBHYIO 30HY. TwarenbHbI
aHanM3 BCex 3TMX cTaTei pacxopa no-
Kasan, uTo Mepexoj OT  Tennoasix
Kk 6LicTpbIM peakTopam HeobeiuaiHo
BbIFOfEH AN IKOHOMMW  HEHTpO-
HOB.

Mpexpe BCero KONMHECTBO HEHTPO-
HOB, MCMYCKaeMbiX Npu paclienneHnu
SAEepHOro FoploYero, 3aBMCHT He TOJb-
KO OT BMAa Aensulerocs marepwana, HoO
U OT TOro, Kakum HEWTPOHOM BbI3bl-
saetcs peneHue — GbICTPLIM MM Men-
neHHbIM. CKaem, sapo YypaHa-235,
nornou,as TennoBOW HEMTPOH # pac-
wennssce, ucnyckaetr awwb 2,07 HOBbIX
HEWTPOHa, @ MPM TaKOW Ke peaKumn
c BuicTpbim  HeWTpoHom — 2,31 Ans
nnyTouns-239 3T uMdpbl COCTaBnsAOT
cootsevcreenHo 2,09 u 2,7, a ans ypa-
Ha-233 — 2,28 u 2,45. Takum obpazom,
C TOUKM 3PEHWs KONM4EeCTBa HeWTpo-
HOB QNS TENJOBOro peakTtopa nydwee
tonnueo ypaH-233, a ans GbicTporo —
nayTouni-239, npuiem BO BTOPOM ciy-
Yyae, MPM MPOYMX PAaBHLIX YCNOBMUSX,
HeWTpoHOoB nonyuaetcs Ha 15—20%
6onblwe, uemM B nepsoMm. [Jlanee,
8 6LICTPOM peakTope, rae COBEpLUEH-
HO HeT 3ameanuTens, HeT U HeNpous-
BOAWTENLHOTO NOFNOUeHUS  HEWTpo-
Hos. Hakowew, GbicTpble HEWTPOHLI BO-
obuwe cnabo nornouwialoTcs, HTO 4pes-
BulyaiHO  6naronpusATHO CKa3blBaeTcs
Ha IJKOHOMMM HenTpowos. Ho u ato
ewie He Bce. YpaH-238,” koTopsii BOoo6-
ule He AEenMUTCS Ha TEennoBbiIX HEHTPO-
Hax, B GbICTPOM peakTope BHOCHT CBOM
sknag 8 6anaHC HEWTPOHOB, YBeNWUM-
Bas mx umcno s 1,1—13 pasa.

Teopepuueckne pacuetbi MNoKasbiBa-
NM, YTO B NPMHUMNE MOXKHO NONYHMTB
B Hebonbwom BbicTpom peaxtope ko-
apuimeHt  Bocnpom3sopcTsa, Gnua-
Kui K 2,5. DTO 3HAYMT, 4TO, Curas
1 Kr NNyTOHWs, peaKTop He TONbKO
NONHOCTBIO BOCCTaHaBNuBaeT ero, HO M
fAaer pononwutensHo 1,5 kr Hosoro
nnytowus. Botr nouemy B Hawe#n crpa-
He, rae pabotbl nNo 6LICTPLIM peakTo-
pam Hauanuce B 1949.roay nop pyko-
BOACTBOM aKagemuka AH YCCP
A. Jleitnynckoro, B 1955 roay 6bin co-
opyeH Takod peaktop BP-1. Axrmue-
Hasi 30Ha 3TOFO pPeaKTopa B8bLICOTOM M
Auametpom 13 cm coctosna u3 nnyto-
HMEBEIX CTepi)kHed, Becom okono 12 kr,
B yexnax M3 HepKaBewlwen CcTanu.
Mpu mowmHoctu scero 100 Br BP-1 pan
6ecueHHyI0 MH(OPMaLMIO, NOATBEPAMB,
4TO KO3((PUUKEHT BOCNPON3BOACTBA
B uukne nnyTonui-239 — ypaH-238 mo-
weT npubnwxarbca k 2,51 Cronb BbI-
COKOe 3HauyeHue Ko3ppuumeHta BOC-
NPOM3BOACTBA [aN0 HaAEKHYH OCHOBY
ANS NPOEKTUPOBAHUA 3IHEPreTUHECKMX
PEaKTopOoB, rAe LEHOW CHMMKEeHUS 3To-
ro koadguumenta go 1,3—1,5 moxHo
6bI10 AOCTHUL TEX MAM MHbIX TEXHMKO-
IKOHOMMHECKMX NMPEUMYLLEecTB.

B Tennosbix peaktopax B Kauecrae
TennoHOCHTens 4acTo nNpUMeHseTcs
nerkas M TAKenas BOAA — OAHAKO OHa

Henpuemnema Ans OuicTpbix peakrto-
pos. [loatomy 6binu M3yuyeHbl Tenno-
HOCMTENM, Mano 3ameansiouiye W no-
rnowjaloMe HeATPOHBI: TenuM, NUTHH,
HaTPpuW, PTYTb, CNNasbl: CBuHEL, —
BMCMYT M HaTPWiH — Kanuw. Buibop
ocTaHoBMNM ‘Ha Hatpuu. B xauectse
KOHCTPYKLMOHHOTO MaTepuana Buibpa-
M ayCTEHWTHYIO HepXKaseloulyto cralb.
B peayneTate BCex 3TMX npopaborok
nossunca BP-5 — nepsbii B MWPOBOWH
npak™Ke ObLICTPLIN PEaKTop C OKMC-
HbIM NNYTOHWEBbIM TOTMIMBOM M C HaT-

PMEBbIM OXNaXAEHUEM TEMNOBOW MOLL- j

HOCTbIO 5 MBT, nyuieHHbld B 3kcnnya-
taymo B 1959 ropy. MHoronetHss
3Kcnnyatauuss 3TOFO peaxTopa noA-
TBEpPAMNa NPaBUNBHOCTL MPUHATLIX pe-
WeHuH M p[ana OCHOBY ANA NPOEKTU-
posanus cneaytoumux, Gonee KpymnHbix
W coseplueHHbix yctaHoBok. B 1969 ro-
ay 8 [Oumutpoerpage Hauan paborarth
WcCnefoBaTeNbCKUi peakTop Ha 6bicT-
peix HeWtpoHax BOP-60, Tennoso#
mouiHocTelo 60 MBT u  anexTpuue-
ckoit — 12 mBr. Cnycrsa uertsipe ropa
B ropoge Lllesuenko Ha Gepery Kac-
nMMcKOro Mops BCTynuna B cTpoi 6o-
nee MmougHas ycraHoska bH-350, cno-
cobHas  pa3BuBaTh 3NEeKTPUUECKYIo
moujHocTe B 350 mBr. OpHako B HO-
MMHaNLHOM pexume oHa cHabxkaer na-
pom Tpu TypboreHeparopa no 50 mBr
M onpecHMTenbHbie YCTAHOBKM, Aal0-
wue 120000 7 BoAbt B CyTKM. B HbI-
HelsHeM FoAy Ha Ypane AOJKEH BCTY-
nMTL B CTPO® Tpemui Hnok Benospckon
A3C umenn WU. B. Kypuatosa — pe-
aKktop Ha 6bICTPLIX HEWTPOHax BH-600...

MpWHUMNMaNLHAS CXEeMa 3TOM YHu-
KanbHOW YCTAaHOBKM  MOKa3aHa  Ha
4-4 crtp. obnowku. Ceppue peakro-
pa — ULMAMHAPMYECKAs AaKTMBHAsA 30Ha
nvametpom 205 u Buicotoi 75 cm. Ona
nabpasa w3 370. TonnueHbix c6opoK,
Ka)Xpas M3 KOTOPbIX  COAEPKMT
127 TennoBLIAENAIOWMUX INEMEHTOB AMua-
MeTpOoM 6,9 MM, HanoNHEHHbIX 6nouka-
Mu u3 okucu oborawenHoro ypada.
O6uwasn  3arpyska ypaHa-235 coctasnsi-
eT npu 3tom 1260 kr. Bokpyr akTuBHOM
30HLI pAacnono)XeHa 30Ha BOCMPOM3-
BOACTBA — CBEPXYy M CHM3) HaxoAaaT-
CA Topuesble 3KPaHbl U3 BPUKETOB OKM-
cu obepHeHHoro ypaHa. Bbokoson 3k-
paH, OXBaTbiBAIOUW\MA AKTUBHYIO 3OHY
Nno nepumeTtpy, COCTOMT M3 nakeros
TOM e ¢(hOpMbI, YTO ¥  TOMAIMBHbIE
c6opku. BoT TONLKO 3aNOJtHeHbl OHM
oKkucbio  oBeAHEeHHOro, . OTBaNbLHOro

ypaHa.
AKTMBHas 30Ha NoOMellieHa 8 3anon-

" HEeHHbIW |PAacNNaBfEeHHbIM HaTPpMeM UW-

NUHAPUUECKUH KOPNYC € KOHMYECKOM
BEpXHEH M INNMNTMUECKOM  HMKHEN
yactsiMu. Boxpyr Hee B TOM e Kopny-
ce ycTaHOBNEHbl TpM Hacoca nepsoro
KOHTYpa W LIeCTb MPOMENYTOUHbIX
tennoobmeHuukos. Hacocel HarHertawooT
HaTPpMii B HaNOPHYIO Kamepy peakto-
Pa, HaXOAMULYIOCR B HMIKHEH 4acTu ak-
TMBHOW 30HLI. 3A4eCh OH pacnpepgenser-
CA NO NaKeTam aKTUBHOM 30HbI M 3OHbI

TEXHUKA NATUNETHHU

BOCMPOM3BOACTBA, MNPOXOAMUT CKBO3b.
HuX M Harpesaetcs ¢ 377°C po 550°C.
Mocne aToro oH nonagaer B OAMH M3
WeCcTM KOXyxo-TpybuaTteix npomexy-
TOUYHBbIX TeNnooBMeHHHKOB M, CTekas
B MexrpybHom npocTtpaxcrse, orpaer
cBoe Tenno pgsMXxyluiemycs B Tpybkax
eMy HasCTpeuvy HaTPMIO BTOPOro KOH-
Typa. Oxnagmslmidcs HaTpuii nepsoro
KOHTypa nonajaer 3ateM B OAHY u3
Tpex CAMBHbIX Kamep, COEAMHEHHbIX
C BCacbiBalOWEN NMHMEH OJHOro M3
Tpex Hacocos.

Kaxcabie nBa MPOMEXCYTOHHbIX Tenno-
obMeHHMKA CHabKAIOT HarpeTbiM Har-
pvMeM oaHy M3 Tpex nevenb BTOPOro
KOHTYpa, B KOTOPbIX TaKXe UMPKYS1-
pyer »uakuk Hatpuid. [pokaunsae-
MbIH  UMPKYASIUMOHHLIMM  HACOCaMH,
HaTpUiA BTOPOro KOHTYpPa B MPOMEXYy-
TOYHOM TennoobmeHHWKe  Harpesaer-
ca ¢ 322°C po 520°C wu nocrynaer
B NPSIMOTOUHbINA naporeHeparop,
B 72 CeKuMsix KOTOPOro Mcrnapser BO-
Ay W npespawaer ee B neperpetbii
nap c pasnexvem 140 atm m c Temne-
parypoit 510°C. T[locne 3toro oxna-
AMBLUMIHCA HAaTPWUM CHOBA Hanpasnsercs
BO BCAaCbIBAIOWYIO JIMHUIO UMPKYNsLKU-
OHHOrO Hacoca, a neperpetbii nap
nocrynaet kK craHAapTHOMy TypGorexe-
patopy mouwHoctbio 200 mBr.

B To Bpems kak 6nusutca k 3a-
seplenunio noctpoitka bH-600 Ha Ypa-
ne, KOHCTPYKTOpbI co3pator Gonee co-
BepilleHHble NPOeKTbl BbiCTPbIX peak-
tTopos. Hanpumep, BH-1600 c anexkTpu-
yeckoi MouwHocteio 1600 mBr. Cpas-
HuBas coBeTckue 6bicTpbie peakTopsi
c 3apybexHbiMM, cnepyer  OTMe-
TMTb, 4TO OHM oOTnuualotcs Gonee Bbi-
COKUM  KO3(D(PUUMEHTOM  BOCMPOU3-
Bogcrea. Jnsa 3rtoro noHapobunocs
yBenuuute obbemHylo AONI0 TONnWBEa B
aKTMBHOM 30He: oHa cocrasnser 0,465
u 0,444 8 BH-350 u BH-600, B TO Bpems
KaKk B AaHFAWMCKMX, SMOHCKUX, aMepu-
KAHCKMX, 3anafHOrePMaHCKUX W ¢paH-
uysckux  6biCTpbIX  peakTtopax — —
0,35—0,367. B COBETCKMX peak-
TOpax 3HaYMTENbHO TOJNULE M IKPaHb!
3oHbl Bocnpou3soActea — 40 cm mo
cpasHenuio ¢ 20—30 cm. Itu pa3nu-
uus obBACHAIOTCA TeM, uYTto 3apybex-
Hble (bupMbI HenaloT nio6or LeHoM, uc-
XOAA M3 CHIOMMHYTHbIX coobpaxeHuid,
NoNyuMTh AELUeBYIO 3NEKTPOPIHEPruio,
coBeTdkMe e KOHCTPYKTOPbl MPO30op-
NMBO CTPEMSATCS MaKCMManbHO 3KOHO-
MMTb HelTpOoHbl. B pesynebtate Bpems
YABOEHUS S AEPHOro TOMNMBa B 3apy-
6exHbIX peakropax CyuiecTBEHHO
Gonbwe. [lanbHellee COBEPLUEHCTBO-
-BaHMe KOHCTPYKUuiA, nouck Gonee Bbi-
roAHbIX TEnnOHOCMTENEeX M BUAOB FO-
plovero, nNO3BOASIOWMUX  YMEHbLLINTL
BPEMS YABOEHMS TONNKMBA, NPUBAM3AT
TOT MOMEHT, korga ObbicTpble peakro-
Pbl BOBNEKYT B TOMAMBHbLIM LMKN 3ana-
cbl ypaHa-238 u topus-232 u pewar
npobnemy pacwWMpPEeHHOro BOCNPOU3-
BOACTBA SAGPHOro ropiovero.







