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LlenHaa peakuyua geneHus

HeneHue sidpa 603MOXHO b6s1a200apsi MomMy, 4mo
Macca MoKosi msixeJsio2o siopa 6osibwe cyMmMbl Macc
MOKOs1 OCKOJIKO8, 803HUKalOWuXx rnpu desieHuU.

[Mpouecc aeneHns aToMHOro siapa MoXXHO O6bACHUTL HA OCHOBE
KanesibHOW moaenu aapa.

Appo ypaHa -235 nmeet doopmy wapa. Nornotme nuwHMI
HEWTPOH, OHO BO30Yy>XAaeTcs N HaunHaeT gedopMmpoBaThCH,
npuobpeTtada BbITAHYTYIO popmy (puc.1,6). Agpo byoet
pacTarmBaTbCs 40 TEX MOp, NOKa CUilbl OTTaNKMBAHNA MEXOY
NONOBMHKaMM BbITAHYTOrO sApa He HadHYT NpeobnagaTte Hag
curamMm NPUTSXKEHNS, AEUCTBYOWMMM B nepeluenke (puc.1,s).
[Mocne aToro oHO paspbiBaeTcsa Ha Ase Yactu (puc.1,r). lNog
OENCTBUEM KYFIOHOBCKMUX CUI OTTasIKMBaHUA 3T OCKOJSKU
pasneTarTcsa CO CKOPOCTLIO, paBHon 1/30 ckopocTu cBeTa.

npl/l AerneHnn a4apa ypaHa ocBoboxgaeTcs OBa-Tpw HeIZTpOHa.
OTO No3BonsieT oCywecCTBUTb LUErnHYyr peakuuno OerneHnd ypaHa.




JTtoGown n3 HENTPOHOB,
BblfIETAOWMX U3 9apa B npoLecce
aeneHunsl, MOXeT, B CBOK o4vepeab,
BbI3BaTb AENEHME coceaHero sapa,
KOTOPOE TOXEe UCMYCKAeT HENTPOHbI
cnocobHble Bbi3BaTb JarnbHeunllee
aeneHve. B pesynsrarte 4ncno
aensauwmxca aaep odeHb ObICTPO
yBenuuneaetcs. Bo3HukaeT uenHasa
peakuus. SIdepHol yenHou
peakuyueu Ha3blBaeTCH peakums, B
KOTOPOM YacCTuLlbl, Bbi3blBalOLLINE €€
(HEMTPOHbBI), 0Opa3yroTCs Kak NpoayKT
9TOW peaKkymu.
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[Nsa Te4eHns LIenHOM peakLnn HeT HeobXOAMMOCTHU, YTOObI KaxabIN
HENTPOH 06sA3aTenbHO Bbi3biBan AeneHve sapa. Heobxoanmo nuub,
YTOObI CpeaHee YMcro 0cBoOOXKAEHHbBIX HEMTPOHOB B JaHHOW Macce
ypaHa He YMEeHbLLANoCb C TEY4EHUEM BPEMEHMN.

STO yCcrioBMe OYOET BLIMOMHEHO, ECINN KO3hPUUUEHM PAa3MHOXEHUS
HeumpoHo8 «k» bonbLue nnn paeseH eanHnue. KoagpuuueHmom
pPasMHOXEeHUS HeUMmpOoHO8 Ha3bIiBalOT OTHOLLEHME YMCna HENTPOHOB B
KaKOM-fiMbo «MOKOSIEHUMY» K YNCINY HENTPOHOB NPELLECTBYOLLENO
«NOKosieHus». [log cMeHon «MNOKOMIEHUN» NOHMMAIOT AeneHne aaep,
NPY KOTOPOM MOrSIOLWATCA HENTPOHbLI CTAPOro «MOKOMNEHUSI» U
pPOXXOalTCs HOBble HEUTPOHLI.

Ecnn «k» 6onblle unu paBHO eanHULE, TO YNCIIO HEUTPOHOB
yBernunymBaeTcs C TeHeHUeM BPEMEHN NI OCTAETCH NOCTOAHHbLIM U
LenHas peakuua naer.

[lpn «Kk» MeHbLUE eANHNLbI YNCITI0 HEUTPOHOB YObIBAET U LEenHad
peakunsa HeBO3MOXHaA.



03P PULNEHT PAa3MHOXEHMUS ONpPesenaeTcs 4 GakTamu:

3axBaTOM MeAIEHHbIX HEMTPOHOB AAPAMM C NMOCAEAYIOLLUM
AENIeHNEM M 3aXBaTOM ObICTPbIX HEMTPOHOB A4 pPaMM 7
TakXe C r EA}E,VIM AeNleHnewMm;

3axBaTOM HEMTPOHOB AApamMu ypaHa be3 ageneHus;

3axBaTOM HEMTPOHOB NMPOAYKTaMWN AE/IeHUNS, 3aMeANTENEM U
KOHCTPYKTUBHbIMW 3/1eMEHTAaMW YCTAHOBKMW;

BblneTOM HEMTPOHOB M3 AENSLLErOCA BELLECTBA HAPYXKY.

JInwb nepBbIv NPOLLECC COMPOBOXAAETCSA YBEMYEHUEM YNCAA
HEUTPOHOB. Bce ocTanbHbIe NPUBOAAT K UX YObIAN.

ANs CTaLMOHAPHOrO TEYEHUS LEMHOM peakLmmn KO3PPULNEHT
PAa3MHOXEHWS HEMTPOHOB A0/IXKEH ObITb paBeH eAMHULE. YKe
Npu K =1,01 NOYTN MTHOBEHHO NPOM30UAET B3PbIB.



OOpa3oBaHuMe NNYyTOHUSA

Ba)xHOe 3Ha4YeHne UMEET He BbI3bIiBalOLLMA AENEHUs 3axBaT HEUTPOHOB SapamMn n3otona
ypaHa E [locne 3axBata obpasyeTcs pagmoakTUBHbLIN N30TON W C nepuoaom nosypacnaga
23 MUH.

Pacnaa npoucxoauT ¢ UcnyckaHnem
3MNEKTPOHA N BO3HUKHOBEHMEM NEPBOrO
TPaHCYpPaHOBOIo aNeMEHTa — HEMMYHUSI!

HenTtyHun ﬁ-panmoaKTMBeH c nepvogom [ i
nosiypacnaga okosio 2 gHen. B npouecce |
pacnaga HenTyHUs obpasyeTca crnegyroLwmm ‘ Np 239

TpaHCypaHOBbLIN SNEMEHT — nnymOHuEl:
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[Mepwvoa nonypacnaga nnytoHus okono 24 000
ner. ﬂ - YacTmua




AaepHbIV peakTop

510epHbIU peakmop — 3TO YCTPOWCTBO, B KOTOPOM OCYLLECTBIISIETCS YNpaBrisiemas peakums
aenexHvs sinep.

[ap ['enepatop
OCHOBHbIMM 3fIEMEHTaAMMU SAEPHOTO ' ) |
Perynupyromue i / 5[1:
peakTopa SABNAITCA: aaepHoe roprovee( cTepxnu ., A @ - o)
238 . T EILIO- ; ' . ‘ | '
W SR ) 3amennuTens HENTPOHOB I|] Eocureis '
(oBbluHag unu TAXenaa Boga, rpadut 1 BaMeRTHTEN: “ |
ap.), TENNOHOCUTEND A5 BbIBOAA SHEPrnu, . N ‘
obBpasytoLleiics npu paboTe peaktopa concoxamnic [ el = |[== 5{
(BOAa, XNOKNIA HATPWIA 1 AP.) U YCTPONCTBO ialecaizipae Ml = — | Omnaxparoman
Ana perynmpoBaHnAa CKOPOCTU peaKkummn H30TOIOE -
(BBOOUMBIE B paboyee NpPoCTpaHCTBO ypata

peakTopa CTEPXHWU, coaepxalume Kagmmin
nnn 6op — BELLIECTBA, KOTOPbIE XOPOLLIO
NOrNoLwatoT HEUTPOHDI).

CHapy»un peakTop OKpY>KatoT 3aLLMTHON 06OMOYKON, 3aAepKMBatoLLEN E _M3nyyeHme n

SaluTa 0T pagHaluy

HENTPOHBI. O6onouky genatT n3 6eToHa C XXenesHbIiM 3anofTHUTENEM.



MeHeHune AAepHOU SHeprumn

= |}
*

B BOEHHbIX Lenax. QHeprus aeneHns aaep ypaHa unm nnyToHus
NPUMEHSIETCS B aTOMHbIX 6oMbax, SaepHbIX pakeTax, SAepHbIX

CHapsgax U MMHax. QHeprus TeEpMosiAEePHOro CUHTE3a NPUMEHSIETCS B - _
BogopoaHon 6ombe

B MUpHBbIX Lenax. B aToOMHbIX 35IEKTPUYECKMX CTaHUMAX
SAepHast SHepPrns Ncnosib3yeTcsa Angd nonyvyeHnd
9IIEKTPOSHEPIUM N ANA oTonsNeHus. [leneHve agpa nexur B
OCHOBEe ABuUratenen atoMHbIX JIE40KOI0B, aTOMHbIX
NoaABOAHbIX JIOOOK, aTOMHbIX aBMaHocCLEB. /crnonb3oBaHneM
SOEPHON SHEPIUM B LIENSX ANeKTpnudmkaumm n
Tennoukaunm 3aHMMaEeTCs saepHas aHepreTnka. AHeprus,
BblAeNnsemMas npu pagnoakTMBHOM pacnage, NCnosib3yeTcs B
AOMrOXMBYLLMX UCTOYHMKAX Tenna u 6etaranbBaHNYECKNX
arnemMeHTax. ABToMaTnyeckme MexnraHeHble CTaHuuM Tuna
“INvuonHep" n "Boampxkep" ncnonbayoT pagnon3oTonHble
TepPMO3sieKTpudeckne reHepatopsbl. 30TOMHBLIM NCTOYHUK
Tensia ucnonb3oBast CoOBeTCKM JlyHoxoa-1.




pobaema 3axopoHeHUs A4epPHbIX
OTXOAOB

CylLLIeCcTBYET MHOXECTBO pa3HO0OpasHbIX NpeanoXeHui
OTHOCUTESNBHO CNOCODO0B 3aXOPOHEHUS PaaVNOaKTUBHbBIX OTXOAOB, —

Hanpumep:
- [lonroBpeMeHHOE Ha3eMHOe XpaHUnuLle,
- [ny6okune ckBaXXmHbl (Ha rnybuHe HECKOMBLKO KM),
- [1naBneHue ropHon nopoabl (Npeasiaranock Ana 0TX040B, L
BblOENAKOLLNX TEMO0)

- [lpsimoe 3akaumBaHue (NoAXOAUT TOSbKO AN XUOKNX 0TX0O0B),
- YoaneHue B Mope,

- YoaneHue no AHO OKeaHa,

- YoaneHue B 30Hbl NOABUXKEK,

- YaaneHue B NegHMKOBbIE LLNTHI,

- YganeHue B KOCMOC

Ha cerogHsawHuin geHb Bceobule npusHaHo (B TOM Yncne U
MAIAT3), yto Hanbonee apheKkTUBHLIM N BE30MNaCHbLIM
peLleHmnemM npobnembl OKoOHYaTeNbHOro 3axopoHeHns PAO
ABMAETCH NX 3aXOPOHEHMNE B MOTUITbHUKAX Ha rnyonHe He MeHee
300-500 m B rnyOmHHbLIX reonornyecknx gopopmaumsax c
cobnogeHnemM npuHUuna MHorobapbepHoOmn 3aLlUnTbl U
obsasaTenbHbIM NnepeBogom YKPO B 0TBepXXOEHHOE COCTOSIHUE.




Hble oTXoAabl B Poccuu

oBas koHuenuusa MnHatoma: oTxoabl — B MEP3NOTY.
Poccuinckasa koHuenumsa nogdemHon nsonsumm PAO u
oTpaboTaHHOro SAEPHOro TONMBa B MHOrONETHEMEP3NbIX
nopogax paspaboraHa B IHCTUTYTE NpOMbILLIEHHOW
TexHonornn MuHatoma Poccun (BHUTTATT).

CyTb 3TOM KOHLIEMLMW TaKkoBa: TENNOBbLIAENSAOLLINE
OTXO/Abl MOMELLAOT B MEP3NOTY U OTAENSIOT UX OT NOPOA,
HEMpPOHULI@eMbIM NHXEHEPHbIM bapbepom. 3a cyet
TENNoBbIAENEHNSI MEP3IIOTa BOKPYT 3aXOPOHEHUS
Ha4YMHaeT noATanBaTh, HO YeEpPe3 Kakoe-To BpeMsi, Koraa
TEeNnoBblaeneHne cHU3nTCs (BcneacTene pacnaga
KOPOTKOXXMBYLLIMX M30TOMOB), MOPOAbI CHOBA NMPOMEP3HYT.
MoaToMy AOoCTaTO4HO 06EecneYnTb HEMNPOHULLAEMOCTb
NH)XXEHEpPHbIX 0apbePOB Ha TO BPpeMS, Korda MepanoTta
OyneTt npoTamMBaTh; NOCIe NPOMep3aHMs MUrpaLms
PaAVOHYKNNOOB CTAHOBUTCS HEBO3MOXKHOW.




THasA CTOPOHA
0/Ib30BaHNA AA€PHON SHEPrun

cnonb3oBaHne S0epHON SHEPTUN UMEIOT
y>KacHble NocrneacTBus.

B nepByto ouepenb 3T0 BANSAET HA 3KONOIMYECKYHO
006CcTaHOBKY CTpaHbI, T.K. BbIOpockl B aTMocdepy U
rmapocdepy pagnoakTUBHbIX OTXOO0B NMPUBOAAT K
BOonbLIOMY 3KONMOrMYEeCKOMY 3arpsi3HEHMIO,
BCIeACTBME KOTOPOro Yy NoAen Ha4yMHaTCs
npobnemMbl Co 300POBLEM, MHOTNE XXUBOTHbIE U
pacTeHUS MYTUPYIOT UMNN TMOHYT, YXYALLIAeTCs
COCTOSIHME MOYB, BOAbI 1 aTMOcdepsbl.

Hemano BaXkHbIM ABASETCA U TO, 4TO BonbLune
Bbl6pOCbI PaanNOakKTUBHbBIX OTXOOO0B OTPa>KakoTCA U
Ha SKOHOMWYECKOM COCTOAHNN CTPaHbI.




N3 CTpaLLHbIX aBapum

aBLUMXCS 3a BCHO UCTOPUIO pa3BUTUS
PHOW SHEpPrnn ABnaeTcs
epHoObINbCckas aBapusa. OHa npousoLwuna
26 anpensa 1986 roga Ha TeppuTOopUN
YKkpauHbl. PaguoaktueHoe obnako ot
aBapuu NpPoLLNo Hag eBpornenckoun
yacTtbto CCCP, BoctouHoun EBponon,
CkaHagnHaBuewn, BennkobputaHmnen n
BocTo4HOM YacTbio CLUA. MpumepHo 60 %
pagnoakTUBHbLIX OCaAKOB BbiNano Ha
Tepputopun benopyccunun. Okono 200 000
4yerioBeK ObINo 3BaKynpoBaHO N3 30H,
NOABEPrLUMXCS 3arpsi3HEHUIO.

Ewe ogHon kpynHon aBapuen Ha ADC
SBMNSAETCSH aBapusl Ha peakTope «
Tpumann-AnneHg», pacrnosioXXeHHOM B
CLUA wrart lNeHcnnbBaHus. MNponsowen
bonbLuUoi BEIOPOC paanoakTMBHOW BOAbI BE
peky CackyexaHHa.

He cTtounT Takke 3abbiBaTb Npo copoc
aTOMHbIX 60MO Ha ropoaga Xupocuma u
Haracaku, KoTopbI NpuBeEn K 60nbLwomy
paguoakTUBHOMY 3arpa3HEHM0, OOSbLLION
rmoenu nogen n NoYTU NOSIHOMY
paspyLUEHN0 ropoaoB.




3aK/loyYeHue

slaepHas saHeprusi oTKpbIna HOBLIN BEK B UCTOPUN YENTOBEYECTBA.
CTano Bo3MOXHbIM CO3aHNE MOLLHOIO OPYXUsl, CTPOUTENBLCTBO
aTOMHbIX JIEAOKOSI0B, aTOMHbIX NOABOAHbLIX NOAOK U aBUAHOCLIEB.
Mgl cmornn BelpabaTbiBaTh Doree AeLeBYO 3NIEKTPOIHEPIULO, T.K.
CTOMMOCTb 3fIEKTPUYECTBA, NpounsBeaeHHoro Ha ASC, HUXe, Yem
Ha OONbLUMHCTBE 3MEKTPOCTAHLMN NHbIX TUMNOB. ATOMHas
SHEPreTuka MOXET He TONbKO 0CBODOANTL TpaHCNopPT OT
TUTAHUYECKOW Harpy3Kku, HO U JacT AOMNOSTHUTESbHLIN pe3epB
TOnnuBea.

Bo Bcem mMunpe cenyac cyLliecTByeT 4OrOBOPEHHOCTbL O 3anpeTe
NCNONb30BaHNA SOEPHOIO OPYXUS B BOEHHbIX LIENSIX, T.K.
NocrneacTBuUs UCMOMb30BaHUS AOEPHOro OpyXXmna OyayT KacaTbcH

BCEro Mmupa.






