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AHHOT8UHH 

B HacToHweA pa6oTe H3nara~TcH sKcrrepn:MeHTan&Hhle naHHhle rro o6pa -

30B8HHID TpHTHH B CBHHUB H an~MHHHH rrpH 6oM6apnHpOBK9 neiTpOH8MH C ~Hep-

rn:el 70-390 ~SB H oc -qacTHU8MH C SHBprael 140-750 ~9B, a T8K:>K9 B 

UHHKB H KanMHH rrpH 6oM6apnHpOBK9 -qacTHUaMH C SHBprneA 750 ~ SB 0 

npnBeneHbl BbiXOnbi TpHTHH H3 pa3nH'IHbJX TOnWHH MHWBHBI an~MHHHH ~ CBHHUa 

ITpii 6oMoapniipOBK9 rrpoTOHaMH C SHeprnel 660 ~SB. 

. . ·~-' . 



M eTO.llHKa axcnepHMeHTa 

05pa30B8HHe TpHTHSI B B9!ll9CTBe no,g B03,ll9HCTBH9M BbiCOK09H9pl"H'IHbiX npo-

/1-9/ -
TOHOB R3y'!aJIOCb MHOI"HMH 8BTOpaMR .• 0,gHaKO paOOT no HCCJie,goBaHHlO oopa- . 

3 OB8HHSI TpRTRSI' B B9!ll9CTBe no,g B03,geitCTBHeM ,geii:TpOHOB II oc -qacTHil cnenalio 

HeMHO"O /5,1 0/• Cp8BHHT9Jlb_HO • 

H acTosrmee Hccnenosa HHe 6:cmo npe,gnpHHHTo c ueJibiO :naytieHHH oc\)6eHHocTeii: 

SIBJI9HRSI' OOpa30BaHHSI TpHTRSI B MeTaJIJiaX no,g B03,geitCTBHeM ,geitTpOHOB H oc -qac -

TRU BhlCOKHX SHeprHA. 

171 
B ,gaHHOii: paOOTe 1TaK >Ke KaK H B paOOTe 1 B K8~9CTBe MH!lleHeii: ,llJISI OOJiy-

'l9HHSI ObiJIH B3SIT:Ci 8Jl!OMRHH9Bbl9 ·H CBHHUOBblG oop_a3Ubl 0 05pa3Ubl MeTaJIJIOB paaMe -

poM 1,5 .f 2 X 6 X 15 ..;. 30 MM ooMoap,a:HpoBaJIHCb .a:eATpoHaMH B nrranaaoHe aHep-

HA 70~390 Maa H oc -qacTHUaMH B-.a:HanaaoHe aHeprHA '14D-750 Mas Ha BHyT-

peHH9M nyttKe CHH~pOUHKJ!OTpORa 06~e.a:HR9HHOI'O HHCTHTyTa H,gepHQX HCCJI9,llOB8HHA • 

.[lJISI OOJiytteHRSI oopaaubl saKpenns:nHCb Ha MaCCHBHOM aJIIOMHHH9BOM ,gep>KaTens 

no 3 + 6 lliTYK o.aHospeMeHHOo TennooTao.a: OT MHWeHeA ocymecTsnsrncsr aa cqeT 

.a: ep>KaTensr rr nnoTHoro nptn«.aTHH nocne.a:Hei'O K npoOHHKY crrHxpourrKnoTpoHa. KpoM~ 

TOI"O, B CJlyqae OOJlylleHHSI CBHHilOBblX 00p83UOB HHTeHCHBHOCTb ,geii:TpOHOB CHH>Ka ~ 
12 . 

naCh B 2f3 pa3a IlO C~8BH9HH~ C M8KCHM8JibHOit 1 paBHOfi 2•10 ,geii:TpOHOB/CeK. 

B nyttKe. 11IJTSHCHBHOCTb nyt~IHl. oc -t~aCTHU cocTaansrna /4 + 5 /·1010 o(.-qacTau/ceK. 

oc -qacTHU npoxO.llHJI B,llOJib CTOpOHbi 

,gnHHOIO 6 MM 1 9aeprnR 6oM6ap.a:Rpy!OmRJt '!aCTHU sa,gaaanacb B Ka>K,goM cnyqae ny

TeM yCT8HOBKH MHUJ9Hfl,it Hll p83JIH"'Hbl9 pa,gRyCbl op6HTbl YCKOpSieM:CIX qaCTHU BHyTpH 

BaKyyMHOfi KllM9pbi CHHXpOUHKJ10TpOHa 0 BpeMeHa oonytteHHSI MHWeHeit ,geitTpOHaMH 

COCT8BJISIJlH 2 + 6 MHH)'T H oc -qacTHIUlMH - 6 + 20 MHHYT• 
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Konn'leCTBo TpHTHH a o5ny'leHHoit MHweHn onpellemtnocb- nyTeM Bhille.TieHHH na 

M HW9HH TpHTH9BOfi KOMIIOH9HThf C IIOMOII:(blO BaKyyMHOH CHCT9Mhi 1 CX9Ma KOTOpOii: 

IIP9llCTaBneHa Ha pnc, .1. BaKyyMHaH CHCT9Ma COCTOHT H3 KBapueaoii: Tpy6KH llnH 

pacnnaaneHHH MHWeHefi, nann all neaoro cpH~bTpa .c aneKTpoHarpeaaTeneM, cnymame

ro llnH 'OTlleneHHH BOllOPOllOTpHTH9BO:li CM9CH OT OCTanbHhiX I'83005pa3HhiX IIpOllyKTOB 

peaKUHHj pTyTHOI'O Hacoca, C IIOMOII:(blO KOTOpOI'O C03llaBancH He05XOllHMhi:li nepena.d 

ll8Bn9HH:li IIpH nepenycKe aKTHBHOfi CM9CH BOllOpOlla C TpHTH9Mj ra:lirepOBCKOI'O C'I9T• 

'IHKB, 38WHI1:(9HHOI'O CTanbiO TOnll:(IIHOIO 35 MM H CBIIHUOM TOnll:(HHOIO 35 · MM, 

KpOMe TOI'0 1 CHCTeMa CHa5:>KeHa CTeKnHHHhiMli peaepayapaMH llnH BOllOPOll8 1 

'IHCTOI'O I'9llliHt CIIHpTa H pe3epBHhiM 05'b'9MOM anSI paa5aaneHHH BhiCOKOBKTHBHOfi 

CM9CH. 

PacnnaaneHHe o5ny'leHHo:li MHWSHH. npbnaBOllHnocb. B KBapueaoii Tpy5Ke o5'be -

_MOM 200 cM
3 

B aTMoccpepe Bollopolla npn: lla~neHHH 40+100 MM pT.cTon5a~ Pacnnaa-, 

neHH8H MHW9Hb Bhlll9p:>KHBanacb B aTMOC cpepe BOllOPOlla IIpH TeMnepaType 850 ;. 

950°C B T9'1".lHH9 _40fl 00 MHHYTe npn. STHX ycnOBHHX BhilleneHHe TpHTHH H3 MI!W9HH 

COCTaBnHno - 90%, 'ITq 5biJIO ycTaH.OBneHO IIOBTOpHhiMli pacnnaaneHHHMH T9X :>Ke 

MHW9H9:li B TaKJIX :m:e ycnOBHHX, 

BaKyyMHaH CHCT9M8 II03 BOliH9T OT5npaTb llnH li3M9p9HHii OT 0,04 ll 0 0163 

'18CTli BOllOPOll0TpHTli9BOH CM9Cli 1 nonyqaeMOii npH pacrrnaaneHIIH MJIW9H9Hi IIpli 

9TOM ll8Bl!9HJI9. B C'I9T'IHK9 1 C03ll8BaeMoe 9TO:li CM9Cbl01 COCTaBnHIIO OT 1 llO 25MM 

pT. cTon5a, Pern:cTpauim f3 - q acTJIIl oT pacnalla TpliTHH ocymecTanHnach 

3 
unnnHllpH'IeCKJIM C'leT'IliKOM o5'heMOM ,_ 200cM c MellHhiM KaTOllOM, B c'leT'IHK 

KpOM9 BOll0pOll0TpliTli9BO:li CM9CH ll05aBIIHnacb pa50'I8H CM9Cb. - naphi 9THliOBOI'O 

QIIlipTa IIpH ll8Bll9HliH 15 MM pT, CT0116a H renHii npn ll8Bll9HltH 95-100 MM pT,C~On• 

5a, 

C'leT'IHK pa5oTan B raiirepOBCKOM pe:>KHMe H liMen B 6onHUHHCTBe cnyqaea cne

llYIOII:(He xapaKTepucTHKn : nnaTo a npellenax 1007150 a, HaKnOH nnaTo He npeBbtUian 

10% Ha 100 a, co5cTBeHHhrii cpoH 1307-200 HMIIIMuH. B cny'lae 5onbworo llaBneHI'ISI 

BOllOPOlla I- > 15 MM pT,cTon6a/ iapaKT.epucTHKH yxyllwanuch - nnaTo ,.... 60-SOI'l, 

HaKnOH nnaTo 15 + 20 % Ha 1 OOa, 
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l13MepHeMal"l aKTHBHOCTb· TpHTHH COCTaBJIHJia '500 + 10000 HMII/MHH. 3cl:JciJeKTI1B-

HOCTb perHCTpaUHH C'IOT'IllKOM (3 -qacTnn aT pacrra.oa TpHTHSI oueHHBaeTcH ... go%. 

MoHHTOpHpOBBHIIe rry'IKa .oefiTpOHOB II ex -qacTHU ·IIPO.BOLliiJIOCb c IIOMOlUb!O 

aJIIOMIIHIIOBbiX cPOJibi' KaK n B pa6oTe 
171• 3aBHCHMOCTb Bb!XO.OOB AJ 2i(tl, cxp) ~a24 

II . \127(cx 1 oc 2 p n) ~a24 OT aHepriiii 6oM6ap.oupyiOLU.n:x qacTIIU 6hma B3SITa II3 

Ill 121 24 
pa6oT '· 1 rrpu'IeM ceqeHn:SI o6pa3oBaHIISI Na H3 aniOMHHHSI rrpn: aHeprii.HX 

.oefiTpOHOB CBhiwe 200 MaB II oc -qacTnu CBhiWe 400 MaB orrpe.oeJI.HJIHCb riy -

TeM aKcTpanon.HUIUf KpHBhiX BhiXO.OOB Na24 B o6nacTb 6oJiblUHX aHeprnfi. 

Ce'leHHe o6pa3oBaiii1H ~a 24 ,' H3 aniOMIIHH.H B cnyqae .oeiiTpoHoB c aHepriieii 270 

MaB n 390 MaB otieHHBaeTcH paBHhiM - 22M6, B cnyqae )Ke oc -qacTHU 

OUOHUBa~TC.H paBHb!M -20MOH -"'18M6 

H 750 M9B 1 COOTBOTCTBOHHO. 

P erncTpal.lHH 

.OJIH 9H9pi'Hll 

'\.1 24 ,,a 

oc -qacTHU 540MaB 

C'IOT'IHK9 CO CJIIOLlHtlhlM O~OWKOM TOJ1UUIHOIO . < 

rrpOH3BO.OIIJI8Cb Ha TOpUOBOM 

2 5 Mr/cM • lleTeKTIIpyiOwee ycTpoti .... 

CTBO pei'IICTpiipOB8JIO _:., 18% B091\ 8KTUBHOCTH o6pa3U8e 

x/· 
TPHTIIH II3 amoMIIHHH 

~a 
N "" 

H CBnHua rrpH fiOMOap~HpOBKe aeRTpOHaMH C 9Hepruea 70-390 Mea II oc 

.<JacTauaMH a eHepi'IHlR 140 + 750 Msa npnBe.oeHhi B Ta6niiue N2 1. B aToii )Ke Ta6-

nuue Lll\Hhl OTHOCHTOllbHhle llhlXOJ;thl TpHTHH 113 UHHKa H KB.OMHSI npu 6oM6ap.oupOBK9 

111 -q acTtutaMH o aHepi'uefi 760 Msa. YKaaaHHhie B Ta6nuue OTHocrrTenbHhie Bhi

xo,ahl SJBIISIIOTCH cpe.a;HHMH HO MeHee, "16M 1!3 I!HTII H93BBHCHMhiX lf3MepeHIIllt 3a 

Zn 1 .OJIH !{OTOpb!X Cpe,OHHO BOJIU'IHHbl 

nony"'eHhl no ABYM K3MepeHHstM, B sTofi Ta6nuue yKa3aHw cpe.oHeKBa.opaTII'IHwe 

T 

x/ CeqaHHIJ oeipa~OiH'UUUl TpHTIHI onpe.aennnocb IIO c'lJopMyne Gr = s~~ G',va. a 
N ti•JI) N· oo 

S ,.J 'W (• 1 f',l,le t -apeMSI OOJiy'IOHHH MHW9HH 1 t2 -BpeMH OT KOI!Ua 
OOJ J • Q"• t I . I . 

OPlly~teHIHI MIHlHmH AO IH1'!8118 H3MepeHHst o6pa3Ua MIIWOHII, N -aKTHBHOCTb 

npenapnTa, OTHflCHHlHl\H K O.O.HOMY rpaMMaToMy BOLUOCTBa MHWOHII B MOMOHT 

apaM@Hl:l t'! A -nncT.06!1Hast pacua.oa .. 
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T 
__ N_~-- ·• npn orrpe.llBJIBHIIH ceq BHHii o wrrt5Krr H3MepeHrrii oTHocrrTenhHbiX BbiXO.llOB 

o6pa3oBaHrrR TprrTrrn CT NNa"" 
y'IHTbiBanrrch CHCTeMaTH'lBCKHe Olll HOKH OIIbiTa H Olll HOKH 

B onpe.lleneHrr~ ceqeHrrn ~a 24 
ll3 amOMHHHR. 

VJ'3 IIOCTpO BHHOfi I'HCTOI'p8MM bi OTKJIOH BHHfi OTHOCHTBJibHbiX BbiXO.llOB · TpHTHH OT 

CpB.llHBI'O B %% ·no BCBM OIIbiTaM Obtna OU9HBH8 BepORTH851 IIOI'pBlllHOCTb OIIEITa. no -

rpewHOCTh, paBHan nonywrrprrHe nonyqeHHOro pacnpe.lleneHrm, 6nrr3Koro K KprrBofi 

r aycca, OKa38JI8Ch < 15%. 

Ha pHCa 2 H pHCo 3 IIOK838Hhi :3aBHCHMOCTH OTHOCHT9JihHbiX BbiXO,llOB TpHTHH !!3 

antOMHHHfl H CBHHUa OT 9H9pi'HH OOM08p.llllpy!OIUHX .ll9il:TpOHOB H oo: -qacTIUt1 COOT -. 

B9TCTB9HHO• 

KaK BH.llHO U3 9THX pUCYHKOB1 OTHOCHTBJihHbiB BbiXO.llbl TpllTIUI ll3 8JIIOMHHH51 . B03• 

paCT810T. cpaBHHT9JihHO CJI800 C pOCTOM 9H9pi'HH _OOMoap,llHpy!OIUHX .llBfiTpOHOEI H "' 

qacTrru; H3 CBHHUa poeT 6onee 3aMeTeH KaK B cnyqae .llBfiTpoHoB, TaK rr B cnyqae 

"' -qacTHu, rrprrqeM Harr6onee 3a¥eTHhiil poeT Ha6niO.llaeTcn B cnyqae 6oM6ap.llH-

pOBKH "' -iJ:aCTHU8Mllo 
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T a 6 n H u a·· N~ 1 · 

BoM6apilu- · 8Hepi'HH - 0THOCHTellh- CetieHHe 
MaTepaan pyromaH 6oM6ap.ua- H bill BblXO.U GT, l.Jncno 

MHWeHH '18CTHUa PYIOlllHX TPHTHH MOpH OIIblTOB 
qacTnu, Ma·B 

.T 
N oo -NNa::· 

AnroMHHHH Det!:TpOH 70 0,57 ± 0,10 12,5 ~ 3,1 6 
CBnHeu - , - 70 1 ,85· ± 0,44 40,8 = 12,5 6 

AnroMHHHH - , - 150 1,33 j 0,05 2 9,2 j- 4,7 6 
C:au.Heu 

, 
1 '50 3,60 ± 0,13. 79,2 _+ 12,8 6 

AmoMHHHH - , 
270 1,35 = 0,05 29,7 ± 4,6 ;<I 6 

C:armeu 
, 

270 3,78 ± 0,22 83,6 ± 14, 6 xt 5 
AlllOMHHHt!: 

, 390 1,73 ± 0,06 38,1 ± 6,0 
,, g 

CaaHeu .;. , - 390 3,97 ± 0,91 87,3 ±. 15,9 )(/ . 12 

AnroMHHat!: o(. -qacTuua 140 1,48 ±. 0,16 44,7 ± 9,1 8 
GaaHeu - , - 140 3,27 ± 0,41 98,1 ±. 21,2 13 
A lllOM HHKt!: " 300 2,10 :t 0,12. '52,5 ± 9,2 6 
Ciumeu 

, 
300. 3,76 ;!: 0,74 94,0 ± 25,4 8 

AlllOMKHHt!: 
, 540' 2,62 :t 0,42 52,4 ± 9,6 )(/ 6 

C:amteu 
, 

540 4,88 ± 1,04 97,6 . ±. 27,0 )(/ 10 
AlllOMKHHH 

, 750 2,71 ±. 0,17 48,8 ± 8,6 X/ 6 
UHHK 

, 750 4,40 ± 0,45 79 12 ± 16,0 XI 2 
K a.llMHfi 

, 
7s:l 4,80 .±. 1,30 86 4 + 27 2 ~' 2 

Ca1meu 
, 760 10,82 .± 0,75 194,

1

8 ±: s5:4 lCI 14 

x/Ce'leHHH o6pa30B8HHH TpHTHH Gf aBTOp 

H~re aaHHbte no o6pasoeaHHIO Na24 
oueHHll 1 HCII01lb3YH aKcTparronapoBaH-

1111~/ . 
as anroMHHHH 1 no.u Bo3.ueticTBHeM 

l:lbiCOK09flapt'H'IHhiX ,ll.at!:TpOHOB H "' -'laCTHUo 
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Ha puc. 4 noKasaHa sasucnMocTb Bbrxona -TpHTIHI oT aTOMHoro HOMepa aneMeH-

Ton npu anepr1n1 "' -qacTIUl 750 Mas, Ha6niOnaeTcSI MOHOTOHHbiH poeT B.hrxo.aa 

TpllTHSI C'YBBJ1ll'4BHHBM ~TOMH0I'O HOMepa aJIBMBHTa_TaKme K8K ll,B cnyqae 6oM6ap.an-

o 660 M 
17 I - - · 

pOBKH npoTOH8MH c aHeprneif 45 M 3B ll ,as - • n pll suepruu oc - '48CTHU 

750 Mas Bb!XO.ll TpllTllSI OT aJIIOMHI!llSI K CSHHUY MBHSIBTCSI B-4 p838 npu llSM9HBHHH 

/J s -8 pas. 

LJ:To6b! OOOCHOB8Tb Bb!60p TOJlLil!IH MlllllBHBH .OJIH OOJIY"''BHIISI ObiJl nOCT8BJ1BI! 

aKcnepH~BHT no onpeneneHHIO Bb!XO.OOB TpHTIISI 1!3 8Jl!OMHHHBBbiX H CBUHUOBbiX MUUJB

HBH pasnn'4HOJ't TOJIIUHHhi. Ha BHyTpeHHeM nyqKe npoTouos c anepruetl 660 Mas 6bmn 

OOJly"''CHbl CBHHUOBb!B MHUJBHH TOJllUHHOIO 60-l-1500 p. I! 8JIIOMUHI!BBbl9 MI!UIBHH Ton-

UlHHOIO 500+2000 /l • M HUIBHH, KamnaSI lliHpllHOH 8MM ll .llilllHOIO 20 MM 1 yKpen-

J1 SIJlUCb- Ha 8J1l0MIIHHBBOM nepmaTene no Tpll UITYKH B pSI.llo ny'40K npOXO.llHll S.OOllb 

UJBCTHMIIJlllllMBTpOBOH CTOpOHbl MllWBHII 0 CBIIHUOBb!B MUUIBHH 38Kpb!S8JIHCb 8J110MH -

HUBM TOlllUI1HOIO 2MM 0 npii T8KOH nOCT8HOBKB OnbiTa: .ll0CTMI'8ll0Cb 1 C O.llHOH CTOpO!!bi 1 

CHM)KBHHC '4MCll8 npOTOHOB, npOXO.llSilUHX '4epe3 CBHHUOSb!B MMUIBHH 1 6onee ."''BM S 10 
' 12 

pas no CpaBHBHUIO C M8KCHM8llbHOit HHTBHCHSHOCTbl01 paBHOH 5,10 npOTOHOB/CeK, H, 
' . ' 

C .apyroit CTOpOHhl, .ll0CTHJ:'8J10Cb 6o~ee paBHOMBpHOB pacnpB.ll9J19HH9 noTOK8 npOTO -

HOB no BCBH TOJllUMHB MHUIBHllo 

Ha pMC, 5 HaHeCeHbi aKcnepHMBHTa~bHbie Sb!XO.llbl TpHTMSI 113 __ aniOMMIIHBSbllt lf 

CBHHUOBb!X MHll!CH9ll p83J1H'4HOH TOJllUIIHb!, l-13 pucyHK8 BH.llHOt "''TO npH TOJllllHH8X 

CBIIHU8 6onee 800 Jl. H 8Jl!OMHHHSI 001199 500 f4 BbiXO.ll TpHTHSI rrpaKTH'lBC_KH H9 

MCHSICTCH C BOSpaCT8HII9M TOlllUI!Hbl MIIU19HII1 a rrpH TOJllllHHax· CSHHU8 < 800 

Ha6JIIO.ll8CTCSI YMBHblliBHHB Bb!XO.ll8 TpHTIUl, B CJiyqae CSHHU8• np11 T8KOI\ nOCT8HOBK9 

onbiTa MomHo KOCBBHHb!M oopasoM OUBHI!Tb 9HepreTH'lBCKHH cneKTp TpHTOHOBo H a 

pHCYHKB npHBB.llBHbl paCC'liiT8HllblB Kpi!Bb!B BbiXO.llOB TpHTIISI liS CBHHUOBbiX MI!UJ9Hefi 

u /13/ 
pa3JIH'4HOH TOlllUHHhi. M ero.a pacq eTa non ooen onuca11 HOM y B pa 6oTe .nnst Bb!JieTa 

Li -cpparMCHTOB HS CBHHUO B npouecce Oo!ly'-ieHIHl rrpOTOII8Ml!, 

B HacToSiweti paooTe npu pacqeTe npe.llnonaranocb, 'ITO Ha6mo.naeMbill n onhr· 

TaX TpHTHH -npu oonyqeHHU MUlliBHBH oopa3y9TCSI TOllbKO no MCX8IIH3MY ncnapeUHS1 1 

a yrnosoe pacnpe.neneHne o6pasyeMbiX Tpi!TOIIOB IISOTpon!lo, 3uepreTn'4BCKI1fi cneKTP 
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TpaTOHos Sbi6apancn no ¢opMyne 

/14/. ~, 
TB · • napaMBTphl II " 

. E-V E-V· 
P(E) =- exp (--) 

1:~ t' , rrpe.ono:»<eHHoii s pa5o-

t I!MBIOUUH:! 3H8'l BHI1e TeMIIOpaTypbl ·H.Opa a Kyno-

HOSCKoro 5ap&epa, rio.o5npanHc& TaK~M o6paaoM, '!To6w y.oosneTsopnT& aKcrrepnMen -

T8nhHbiM .08HHb1Ma 

Ha pnc. 5 rroKaaaHbi .ose pacc'luTaHHbie Kpnsbie .om1 crreKTpos c. rrapaMeTpaMn 

T 3,5 J'v\as H 7 Mas - -crrnowHaH Kpusan a rrpu T=5 Mas n v "" 7 M."ln 

- IIYHK~HpHaR Kpasan. Haa5onee y.oosneTsopaTen&Hoe cornacne aKcrrepnMeHTa c 

pac'leTOM .OOCTllraeTCfl rrpn Sb!60pe CIIeKTpa TpliTOHOS C rrapaMeTpll!I.IH , r ,c., E) ,V\ a a M 

\-=7 Mas. 

Cpe.oHH~ TeMrrepaTypa r = 5 Mas oKaabisaeTcH Sbi we, '!eM rrpe.ocKaa bisaeTCH 

cy mecTsyiOruel! Teopuel! ucrrapaH II H. I r 3 Mas/. 3To yKaabiBaeT Ha To, 'ITO o6pa·-

30B8HIIB TpHTHfl IIO.O S03.0efiCTBMeM IIpOTOHOB ShlCOKOii SHBpf'HH b5H38HO HB TOnbKO 
/5/ . ' 

MexanuaMy ncrrapennH. lleficTsUTen&no, B pa6oTe na5niO.oanac& HBKOTopan anuao 

TpOimfl TpllTOHOS ,· H8IIpaBnBHH8fl SIIBpB.O K8K IIpll o6ny'IBHHll IIpOTOH8Mll 1 TaK H .oefi 

/8/ 
TpOHaMK If • -qaCTifU8MH 1 8 B pa6oTe CpB.O~ OCHOBHOll 'l8CTH acrrapnTen&HhlX 

TpnTo HOB Haomo.oanocb aannq ne obiCTpbiX TpaToHoa I ,.., 10% I, 'ITO ·He oooncnHeTcsi 

cyruecTByiOrueR TeopneH. HcrrapeHHst, 1-fa aKcrrepnMeHTan&HbiX SbiXo.oos TpnTnH rrpn paa

nH'lHbiX TOnlllHH8X MHWBHBil: CSHHU8 SH.OHOa 'ITO KHHeTH'leCKaH aneprllH' 0 5paayeMbiX 

TpHTOHOB 1 B OCHOBHOM HB rrpeSb!WaeT 30740 Mas. npn .OaHHOil: IIOCT8HOBKB OIIbiT8 

rrplf onpe.oenBHHH BblXO.OOS TpHTUH S03MO:»<eH .OOIIOnHIITe~bHbifi SKna.o OT K8CK8.0HbiX 

HBii:TpOHOS If HBliTpOHOS llCIIaplfTBnbHOf'O npollCXO:»<.OeHIISI K8K 113 BKp8HllpyiOIUero aniO

MifHHSI1 T8K H CaMOit MHWeHll. llnfl .T0f'0 1 'tT06bl OIIpe.oenllTb .OOIIOnHHTenbHblil: .SKna.o 

TpHTOHOB'OT rrpOU9CCOB B38HM0.0BllCTBllSl llCII8pllT9nbHhlX 11 K8CK8.0HhlX HBil:TpOHOB C 

9Kp8HHpyiOlUHM MllUieHb aniOMHHHBM) Obin IIOCTaaneH crreuHanbHblil: aKcrrepH!v!eHT: CTOII" 

Ka U3 14 O.OHHaKOBbiX cPOJ)bf' TOJUUIIHOIO 1'Yl ll K8:tl{.08fl o6nyqanacb .oeiiTpOH8Mll 

c aHepr-uelt 400. Mas Ha snyTpBHHBM rry'lKe cnHxpounK{IOTpoHa s Te'leHne 10 MiiHyT. 

·A KTUSHOCTb cponhf' cna.o ana sr-nyoh· CTOI110f - oT nepaoii .oo qeT hlpHa.ouaToil: ¢on&rll. 

H~efl orrwTa aaKniO'lanc& B TOM 1 'lTo6w anpe.oennT& cncTeMaTuqecKoe ysenn'leHue 
T 

oTnomennst ~ ~"" no Mepe nopexo.oa OT rrepaott ¢on&rn .oo rrocne.oHeii Bt-ny6b 
s' a"" 

cTOriKI't, TaKoe aoapacTalille He elbmo o6aapy:»<eHo, 'ITo yKaahmaeT Ha To, 'ITo norron-

lilfTenJ:>Hbil\ BKna.Q TpHTifS'I OT npoueccoa B38HMO,OetiCTIHIH K8CK8.0HhiX HBil:TpOIIOS H Heii

TpOliOl'l lfCTll'lpUTen&HOT'O UpOUCXO}Kll8Hiffl C fl.TIIOMIUII!BM HB3H8'IIITeneH H He npeBbiLUaeT 10%, 
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Q6ey)l{Jl9HII9 pe3YJ!bT8TOB 

l-13 piieYHKOB' N2 2 II. N2 .3 II Ta6wnubi N2 1 BII.llHo, 'ITO He Ha6monaeTest eiinh -

HOI'O poeTa BhlXO.llOB TpiiTIISl ~3 8J!IDMHHIIS1 B 38BIIeiiMOeTII OT 9H9p!"IIII 6oM6apn1Ipyro

lllllX 'IaeTIIU; B enyqae )Ke BbiXO.llOB TpiiTIISl II3 eBHHUa _Ha6JIID.ll89TeS1 38M9THblil: poeT 

Bb!XO.ll8 TpiiTIISl npii 6oM6ap.ll1IpOBKe ne.il:TpOH8MII Il oeo6eHHO 38M9T9H poeT npH 6oM-

6ap.ll1IpOBK9 - "' -qaeTHU8MII B llHana3"0He aHepriifi 540-750 Mas. no-Bli.llliMOMY ,B 

llOCJ!9.llH9M cnyqae pe3KIIil: pOCT Bb!XO.ll8 TpiiTHSl- 06S138H 3H8'IIIT9JthHOMy yBeJIII'I9H!liD 

9H9p!"IIH B036y)K:z:t9HIIS1 38 - C'I eT- 38XB8T8 _ BHyTpll Sl.llpa 11 -M930HOB1 pO)l{Jl9HHb!X 

B HyKITOH-HyKJIOHHhlX CTOJ!KHOB9HIIS1Xo 

ABTOP ouemw cpe.llHHe aHepriiH B036y)KJl9HHSI B cnyqae o6nytieHHSI 

8J!IDMHHIIS1 H CBIIHU8 neil:TpOH8Mll II c( -qaeTIIU8MII 1 IIeXOJlSI II3 9KCnepiiM9HT8J!hHblfil 

17/ 
.aaHHbiX HacTostmeil: pa5C?Tbi II pa6oTbi II 1Icnonb3YH cpopMyJibi XarenopHa II MaKKe 1 

YK83b!B8lOlUII9 Ha npSIMyiD 38BHCIIMOCTh BepOSITHOeTII o6pa30B8HIISI Tpl!THSI OT 9HepriiH 

B036y)l{Jl9HIISI Hnpa. ConocTaBnSISI naHHbie 9THX pa6oT, MO)KHO cnenaTh BbiBon, 'ITO 

n efiTPOHbi c aHepriieil: 70 Mas H "' • -qacTitUbi e aHepriieil: 140 M aB, nonanaSI B 

SIJlpO MIIW8HH 1 llO'ITH llOJIHOeTbiD OT,!l8IDT eBOlO 9H9p!"IIID Ha B036Y)l{Jl9HIIe SI.llpa. 0TCID

ll8 cpenHHSI aHepriiSI B036y)KneHIISI Sinep anroMHHIISI II eBIIHua npii ::lHeprHII 6oM6apnn-

PiiDllliiX nefiTpOHOB 390 MaB oueHIIBaeTcSI paBHofi - 65 MaB II - 110 MaB, ·eo-

oTBeTCTBeHHOj cpe.llHSISI 9H9p!"HSI B036y)l{Jl9HHSI SIJlep• 8JIIDMHHHSI -II eBIIHU8 npii 9H9pi"IIH 

oc - 'IacTIIU i50 M aB oueHIIBaeTcst paBHoil: ,.. 150 M aB H .- 180 MaB, cooT-

B9TeTB9HH0 0 

J.13 8H8J!II38 C9'I9HIIil: o6pa30B8HIISI TpiiTIISl Ha .ll9fiTpOH8Xr .. -tiaCTHU8X H npo-

/7/ -
TOH8X llpii 9Hepr1ISIX < 200 M aB BH.llHo, 'ITO Haii6onbwast BepostTHOCTh o6pa3o-

8 aHIIst TpiiTIISI Ha6nronaeTeSI B eny'Iae o6nytieHIISI oc -q 8CTIIU8MH 1 38T9M rteil:TpOHa-

Mil lit H8KOH9U ~ npOTOH8MIIo Oo-BIUlliMOMy, rteil:TpOH IIJIH oc ·-'iaeTHUy, BJI8T8BWYID 

B Sl.llpO MHW9HII1 cnertyeT paCCM8Tj:lRB8Tb 1 COOTB8TCTB9HH0 1 :KliK 'ItB8 IIJIII 'I8Tb!p9 He-

3 aBHCIIMbiX HyKnoHa, KOTOpbie yqacTBYIDT B pa3BIITIIII KacKarta B · S!rtpe He3.8BIICIIMO 

npyr OT rtpyra, 'ITO npHBOLliiT1 nO-BII.lliiMOMy, K 6oJihWOlt nepe.aaqe 9H8p!"IIII· SILlpy MH

W9HII, H 1 CIT9LlOB8T9J!bHO, K 60J!bW9il: B9pOS1THOCTII o6pa30B8HitSI TpiiTIISio 0rtH8K01 He 



ll 

crre.nyeT aa6biB8Tb, 'ITO npn .6oM6ap.nnpOBKe nefiTpoHaMn n oc -qacTnuaMn Boa

MO~eH BKJI8.ll B o6pa30B8Hlfe TpllTOHOB OT npoueccoB 38XBaTa HefiTpOHa .nefiTpOHOM 

-nacT"Ubr
15• 151 

H CpbiB8 npOTOH8 OT oc -. ., B ilOJTe Sl.ll epHbiX CHIT, 

B aaKmoqeHHe aBTop npnHocffT 6rraro.napHOCTb KyaHeuoBofi M,.H,, Mexe.noBy 

B.H. H XarrKHHy B.A.. aa pH.n KpnTn"leCKHX aaMe"laHHfi n HHTepec K pa6oTe. 
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