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OBIIWI XAPAKTEPHCTHKA PAEO'I'li 

AltTy;aJu,HOCTp npo6,new Oilp~A8JlfI8TCH IIpOAOJIEall!IIHMCR m1T8HC.HB
!WM pa3BRTR8M ycxopRT8JU,HOI T8XlDIIU! J1,J1Ji Hay"<IlWX RCCJ18AOB8Hl!I, 
HaqaJIQM mq>oxoro RCllOJll,SOBaHRli ycxopRT8J18I B HSPOAHOl'I XOSHICTB8. 
Mac!D'l'a6H IIplDl8H8HHli 8Jl8KTJ)OHHHX ycxopRT8J18I B IIpOMWIIJI8HHOCTR, 
nOJU!JlelD[e TJtKeJIOROmmx ycxopRT8Jlel J1.J1Jl TeiHOJIO~ecKRX ~8Jlel 
aaps,zzy- C pa60TOI BX J1,J1Ji ROCJ18AOBamrl! Tpe6ym HOBoro YJ)OBHH SHa
Bd O lIO.UX.Jl8,IJ'lllmrlt JIODS. JOJCO.PK'l'Uel B Ba paOO'l'OJDDUI O'l' ma:, 
II8,P8111'1'~,0illICHBSlllllHX OCJ186J1emie RX R3JJYqelildl: B B8~8CTB8. 

B 06~8AmJ8ImOM mlCTHTy-T8 H.lt8PBHX ROCJ18AOBaimil IIp08KTKpYl)TCH 
B coopymu,TCS TJllt8JlOROHHH8 ycxopRT8Jll,HH8 KOMIIJI8KCH, IIpORSBOAHTCJI 
paspa60TKH HOBHX M8TOAOB ycxopemm TJUt8JlllX ROHOB. 3TH Ilp08KTH 
TJ)86YJ>T 11COIIpOBOJQJ.8HHli11 RCCJ18AOB8Jlll.ln,m B qacT:e: pa,ItRaWIOHHOI <p
smm, xsyqeHB:eM Pa.ztR~OHHOI o6CT8HOBKR Ha pe8.7U,HHX ycTaHOBltaX 
R IIpOTOTHIISX • Kalt Ilp8BRJ10, IIp08KTRpOB8Hll8 YHHKaJU,BHX ycTaHO_BOK 
npoxcxoAB:T B yCJioBMX ASWBIO!Ta ~OPMaIOffl xax no :e:cxo;umM ASHHHM 
B qaCTK OJIRCSHBH HCToqmoca RSJiy1i8HHit, TSK R ASHIWM ,ItM pacqeTOB 
p&All~OHHHX IIOJiel K SSll!KTH. 

Ha ycTaHomtaX o JIOJlllMR BSJiyqeJml xopoTKol .ztJ.[IITSJU,HOCTB He 
pemeH ~ npo6JieM aHaJill[sa xs.uyqeHHI. 

li8JlEp paQo;w OOCTOltlla B KCCJ18AOBamm ~pe~aJIJ,BHX BHXO
.JtOB KSJJy119Hd KS MHlll8H81, 60M68P.ztBPY8MHX 8Jl8KTJ)OHSMH K TJDl8Jimm 
KOHSIGI, :e:ayqemm: IIOJlel RSJiy1i8Hd B6Jlll3K YCKOPRT8JU,BHX ycTaHO-
BOK K 88 p8,IUUIWIOHHOI S81111[TOI, B TOM qzcJie nyT8M sxcnepm48HT&JU,
ma: KCCJ18AOBamdt DOT8PA 'llaCT~ aa pea.iu.HO ABICTBYJ)IIIHX ycKopn
T8JISX, paspa60TK8 onoco6a BOCCTaHOBJlemm aHepreT:aqeoKBX pacnpeAe
.11emnt I10J18I ~'l'OHOB KOpoTKOI ,ltDT8JU,HOOTK. 

HaJ:DM aousua ~a6o'l'H samae,cn B CJIB.ItYJ)llteM: 
I. BIIepBHe no.11yqemi Jiap8M8'.l'pH OCJl86Jl8HIU[ TOpMOSHOro KSJJy118-

mm c rpaHJ11D1ol aHepnel .zto IO MaB npx H8KJ!OHHOM na.itemm: Ha 
6e'l'OHQJ) 88111HTY• 

2. Il~eHH COOTHOmemm 118W MO~OCTlil) AOSH TO_pN08HOro RS
.a;yqemm, npome.1t111ero noTOJio-imoe nepexpHT:ae, K nOJieM :e:SJiy1iemm Ha 
118C'l'BOCTK B<!Jlll8K SA8HKJI 8Jl8K'l'pOHHYX YCKOPKT8J18I Ha 8H8PI'ml AO 
3 llaB. . 

3. CRHTes:e:poBaa HOBHI ,ep110JDJM11Hoc»op Et1S4., ( 1J9), :as xo'l'oporo 
asroTOBJl8HH '1'8p(0.IIIIIIH8~8BTJUi8 A8T8JICTOpH,R :e:syqeHH BX OCHOBHH8 
X8paKT8pRC'l'KKR. 

I' OtfJ.ClU,tlt'ti~U Eli~ { 
na~~Hwx accltJOB1uaa I 
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4. 3KcnepllM0HTaJll,HO R nyTBM MO'ABJlllPOBaRWI IlOK838Ha np:wmz
ImaJU,HBJi BOSMOEHOCTL BOCCTaHOBJ10Hmi 8HepreTRqeCKRX pacnp0'A8JI8Jmit 
no.nett ~OTOHOB KOpOTKOff 'AJmTBJlLHOCTR C rpaHRllHO! SHepI'l!lel 'AO 
I,5MaB. -- , 

5. 3xcnepRMeHTaJU,HO no.nyqeim ;yl'JIOJ31:le R aHepreTHtlBCKRe pac
npe'Ae.nemm He!TpDHOB, BHJieTaDII!RX RS MRllleHett, 6ou6ap,ItllPyeMWC 
T.USJWMR ROHSMR'i.3];: ( C ,){n) 4,2 MaB/H, SIJ¼·c C ,K/1) 6,2 MaB/H, ss,, ' 

JVl (Cw ,)(n) 6,6 MaB/H. 
IlpaKTHqecKruI SH§traMOCTp pa60TH l'LllJDDCTpzpyBTCJi BHem>eHReM 

pesym.TaTOB 'ARCC8PT8IUIOHHliX RCCJI8'AOBamdl: B npoeKTHliB pa60TH 
rocy'AaPCTBeHHoro COJlSHOrO npoeKTHOro RHCTRTyTa (rcml). Omi: RC
IlOJILSOBaHli I'CIIH B xaqeCTBe MeTO'AR!t pacqeTa PS'ARanHOmIHX no.nett 
R sa111RTH SJieKTPOHHHX R TmiteJIOROHHHX ycxop:ii:TeJiett, B 118CTHIJCTH 
ycxopHT8JI81 T.FDleJIWt ROHOB ,nJlf1 OIDIH. ,ItaHHHe, npRBe'ABHHlie B 'ARC
cepTm:tmJ, RCilOJILSOBaHli B 8'AIDIWC CSHRTapHliX npaJmJiaX paaMe~emm 
R 8KCIL7.1YaTm:tmJ p8,IU1aIUIOHH0-'1'8XH0.nOI'l!l'lleCIWX ycTaHOBOK C ycxopR
TBJIIIMR 8JI8KTpOHOB (ECil-8JI8KTpOH) COBeTa 3KOHOWfl!eCKOtt Bsruwo
IlOMOl!IR R HanROHaJU,HHX caHRTapma npaBM8X pasMe~emm H 8KCILJ1Y8-
'1'8IUIR ycKopRTe.ne~ a.nexTpOHOB c SHepNei!: 'AO 100 MaB. 

ABTop BWIOCRT Ha sanmzy: 

I. PesyJILTaTH BWOJIHeHHHX pacqeTHH.X KCCJI8'AOBam oc.na6.ne
mm TopuoaHoro ns.nyqemm c rpaHR11Hol ~HepNel 'AO IO MsB npH Ha
KJIOHHOM IIa,JJ,eHHR Ha 6eTOHHYD Bal!IRTY, IlOJlli R~emm Ha M8CTHOCTR 
B6Jms:e: S'A8m 8JI8KTpOHHliX yoxopRTeJiel Ha 8H8pr:e:H 'AO 3 MaB, 
ABOIHwc ~8P8HnR8JlLHWC BHXO'AOB TOpM08HOro H8JIY118mtll RS BOJIL
!ppaMOBOI Ml!llleHH, 6oM6ap'ARPYBMol SJieKTPOHm.m: c aHepr:e:ett ID MaB. 

2. PesyJlLTSTH 8KCil8PKM8HT8JlLHWCHCC.ne'AOBamtll no.nett RS.nyqe
HRI B6.n:e:a:e: Y'CTaHOBOK, ycKOPJD)II!RX a.neK'l'pOHli, H cpaBHeHKe C pac
'i8'1'8MH. 

3. 3KCil8PHM8HT8JlLHl,l8 ABHJIL18 no ;yl'.IOBHM H 8H8pr8TH'i8CKRM 
paCnp8A8.18mmM H8l'l'pOHOB, BWl8'1'8JllllHX RS Mi11118H81, 6ou6aP'AUPY8-
IIHX,'l'Jtg8JIJ:Dm HOHSMH, R B6Jm8H ~O'l'pOHOB TJl&JIWC HOHOB. 

4. Paapa60TRY cnoco6a BOCCT8HOB.18HIIUI 8HepreTR'i8ClUIX pac
Ilp8A8.18mtlt no.nel ~OTOHHOro HSJIY'i8HWI xopOTKOI ,WIKT8JILHOCTH C 
rp8llll:1UIOI aliepr:e:el AO I, 5 MaB c no1101111>m T8.l)M0.IDIBB80Il8H'rHHX 

A8T8KTOpOB. 

Aµpo6§JWH p960Tij, 0CROBHli8 pesyJILT8TH 'ARCC8PfanROHHOI pa
dOTH AOKJlB,ItHBa.nRCJ, Ha ceMHHapax KOWCCHH "Pa.'$8IUIOHH8SI 881!1RTa 
:11 padoTa B yc.no:ewu wcoxoro ypoBllll PS'AKm:tmI" npl! CoBe'1'8 no . 
npo6.ne:MaM yoxopeRWt saPJUt9mwx 11acTmt AH CCCP (H0Boc116zpcx,I974 _r.; 
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0AeCca, !975 r. ; IlpOTBRHO, 1977 r. ; CyxyMH, 1978 r. ; ,lf,y6Ha, 1979 r. ; 
XapLKOB, !984 r.), Hal BceCOJ)SHOi! KOHq)8peHIUIR no sa111RT8 OT ROHK
szpyllll\WC R~eHRI SI,It8pHO-T8XHR"l8CKRX ycTaHOBOK (MocKBa, Mliffl, 
1974 r.) , _ Ha YID (IlpOTBRHO, 1982 r. ) , IX (,lf,y6Ha, 1984 r.) 
BceCOJ)SHl,IX COB8lllllHWlX no ycxopHT8JlSM sapmiteHHHX -qacTmi;, Ha 
lY 0'l'paCJl8BOI KOHq)8peHIUIR no oprrumsm:tmJ R M8TOA8M AOSHMeTpR"l8C
KOro KOH'l'pOJlli yCJioBRI Tpy;n;a (06mmcx, !979 r.), Ha YID BceooDs
HOM COB8~ no A03RM8Tpi!R HHT8HORBHHX nOTOKOB ROHRSRPYDIIRX 
:e:~eHRI (06wmcx, 1987 r.). 

llt4!Pmem; 0CHOBH08 COA8pzalm8 pa60TH ony6.nmtOB8HO B 14 
npenplm'.l'ax H coo6~eHltflX OHRH, 3YPHa.nax Journal or radioanalitical 
and nuclear chemistry, Letters; Radiation Protection Dosimetry. 

CfflKTypa H 06'l>8M mrccepTR'(WJ, .Ib,IccepT~ COCTORT H3 
BBeA8HWI, "leTlij)8X r.naB, 88KJil)"leHWI R IlpHJlO&eHWI. MaT8PR8JI pa6o
TH, :e:s.nOE8HHOtt Ha 152 CTP8Hmt8X M8111RHOmtOHOro '1'8KCT8,BltJIJl'ia8T 
57 p:acymtoB, 19 'l'a6,mm. CnROOK .n:e:TepaTypH HaC'IIRTHBa8'1' I98 aa
RM8HOBalilltt. 

OCHOBHOE CO.n;EPIAHHE_,miCCEPTAUIDf 

Bo BBe,nemm OTM8"188TCR 8KfY8JlLHOCTL P8.IUlaIUIOmmx :acc.neAOBa
HRI Ha 3Jl8K'l'pommx H TJUt8.nOROHHHX yCKOPHT8JlLHHX yoTaHOmtax, 
-~Opl'qmtpOBaml OCHOBHH8 ~8JIH! pa8BRTR8 MeTOAOB 0~8HOK PS'AKaIUIOH
HWC Il0.ll8l H 88111HTH Ha SJieK'l'pOHHWC R HOHHWC ycxop:aTeJU,HWC yc1ra
HOBK8X nyT8M IlpOB8A8HWI 8KCnepHM8HT8JlLHHX R paC118THHX RCCJleAOB8-
HRI; nol!CK BOSMOltHOC'l'H BOOOT8HOBJ18HWI 8H8Pr8Tlil1i8CIWX pacnp8A8JI8-
HRI no.nel ~TOHOB KOPOTKOI ,WIKT8Jll,HOCTR. 0TM8"18Ha H8Y'IIH8JI HOBHS
Ha H np8KTHtl8CK8JI SH8"1HMOCTJ, HCCJ18AOBamtl1. KpaTKO H3JIOll8HO co
A8PJtaHR8 'ARCCepTm:tmJ. 

Pac3era nap8M8TJ)OB nOJiel HSJIY38mtlt I PNPJamJOHHOI 
88DDl;TH 8JI8RTJ)OHffiiI I9KODRT8JI8A 

B nepBoa raase Bsno.nHeH JlllTepaTypHHtt o6sop Aamwx no BwtoAY 
H3JIY118Iml HS MlrIJlleHel, 6ou6aP'AUPY8MHX s.neK'l'pOHaMH, H OC.1186.nemm 

HX B 88JIIHTHWC M8T8paa.nax. 0Tll8ll8HH'OTCY'l'CTBR8 RHq)O~ 06 OC
.na6.nemm HaKJIOHHO n8'A81>1118rO Ha Sal!IRTY TOpMOSHoro RSJIY"lemta:, 
npo6.neMa paC118Ta 38111HTH llOTOJIOqffOro nepeKpHTWI, CBJIS8HH8Ji C 
o~eHKott IlOJlll H3JIY'i8HWI Ha M8CTHOCTH B6JIRSR S'A8HWI ycxopHT9Jlll 
8J18KTPOHOB, R BaJKHOCTI, nOJiy"leHWI 'AR~P8HIU!8JlLHOI RHqJOPMaIUIR 0 
BHXOA8 :as.nyqeHWI HS Mm118Hel. Sfo JIBRJIOCI, CTRMYJIOM IlpOB8A8RWI 
COOTB8TCTBYJJl!IRX HCCJISAOBaHRI. 
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Hsy11eID1e/I/ oc.na6Jl8HID! TOpMOSHoro RSJlY'l8Jlllll C I'paJm'IIHOl 
aHeprnett 0,5, I, I,5, 2, 3, 4, 5, 6, 7, 8, 9, IO MaB Bl:llIOJIH8HO 
HSB8CTHHMCllOC060M "KOHKYPHpYillllRX .mnmtt" B IO-R I2-rpynnOBOM 
np.a6Jmll8IDIH .nJI{i o6u-cmoro 68TOHa. PacCM8'rpRB8JlOCl, '18THP8 B81)R8H
T8 Bsam.moro pacnoJ10JE0HIDI sallll!TH R ll8.D.aD11tero Ha MHI!l8Hl> ny,ma 
3Jl8K'rpOHOB. q8C'l'l> ruiWOPM8ItHll MJl Jl060BOI 381lll!'l'H Iij)8,D.C'l'8BJ18H8 
Ha p:11c.I. 
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Plilc.I. C:110.a .JJ.80S'l'll.Kp8THOro OCJ186Jl8HWI,TOpY03HOro H3.lij"I8HWI 
c rpamABol saeprnel .n.o IO MaB B_OdH'IHOM deroae n;pz HSRJlOBHOM 
II8.D.8HHH HS JlOdOBYD 381lll!TY • OdOSH8'18Jlllll Y ~Hma - 8Hepre 8Jt8K'l'po:.:. ' 
BOB Jil ~'1'8pR8Jl MH1118HR. 

38.D.8118/2,3/ paC'l8'1'8 IIOJla H3.lij"I8HRS Ha M8CTHOOTJil OT PS.D.R8-

ItHll, npome.n.mel tiepea llO'l'OJ10'tlH08 II8p0ltpHTH8 3.JJ.SBHI ( SKYSHINE . ) , 

p0118.lla0l, M8TO,D.OM MOH'l'8-Kap.110 H, B OCHOBHOM, B IIpHdJIUeHHH O,lJ.HO
ltp8THOrO paQC8JlllaHRS OT 8Jl8M8HTOB BOS.n.ymHOro paCC8HB8T8Jla Ha 
JIY1l'K MHIII8Hl>-M80f0 p8I'lilC'l'panHH B 0'1'0JTOTBll8 88lllllTHOro IIO'l'C.UOtI -
uoro nepexpHTWl. IIpocTpaHCTBeHHoe pacnpe.n.eJ1eHHe ~OBH KSJcytieJlllll 
118 118CTHOCTH BM88'1' xapaRT8pHHI "T8H8BOI" MaltCHM;yV BdJmSX CT8HH 
8,D.amtll. PaotieT M8'1'0.JJ.OM MOB'l'e-Kap.no noxaaaJI,· tITO B MaltC.JiD13)18 

pacnpe~8.ll8Jlllll .JJ.OSH O.JJ.HO!tpa'l'HO pacceamme ltBaHTH OOCTamuat OKOJIO 
70 % ,U:OSH. noxasauo, tITO A~O~ IIpOOTP8HO'l'B8BHOro X- saepre
'llltI8CROro paonpe.n.e~emm TO:pMOSHOro K~8HRS S8lllll'1'HHM nepeKpH-
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.. 

'l'R8M H8 YJ18Hl>maeT O'l'HOmemre MOIIIHOC'l'81 .JJ.03 sa 38JllR'l'Hm,I nepe.KpH
'l'K8M H8.D. Mltlll8Hl,ll R ,D.038 B·MaRCm,syM8 H8 M8C'l'HOCTH 60JI88 '18M B 
I,5 pasa.KaK.npSBHJio,yCTSBOBKa 881lll!THOro nepeKpH'l'Wl,H8CK<lJll>i:O 
YB8JIXTmB88'1' ero. 

3'l'a o~emta llOSBOJlWla JilCllOJll,30B8'l'l, .D.BHHH8 MJI ycxopH'l'8Jl8ii 
6es 38lllll'l'HOro nepe.KpH'l'KII H MJI s.n.amut, RM8DIIIRX llJlOCK08 88lllllT
H08 nepexpH'l'R8. B '1'86.mm;e I llpl!B8,D.8Hll O'l'HOmemm MOIIIHOCT8! .JJ.03 
HS.D. MHlll8Hl,D sa nepe.KpH'l'H8M'.K MaltC.m,ayMBM MOIIUIOCT8l .JJ.03 Ha M8C'l'
BOCTH .lt,Jll! ycxop.a'l'8J18l C aaepr.a:e! OT 0,5 .JJ.O 3 MaB R pa8.llll'lHWC 
paauepoB s.n.amut. · 

U.,orpaMIIID[I KOJmJIIJtC ripo:z:OZJtem·uaxTpoa~'l'O~ MClt8.D.OB 
B B81180'l'B8 B!1Wi-I6 du a.n.anu:po:aail K 311,f CD0-65oo'41 .Ha p~.2 R 3 
npD8,ltlJIII paC01lH&lllm8 yrJ[OJlll8 paonp8,1t8J!8HU ~OOD ,D;OIH Jil 
Cll8R'l'J)H TOpMOSHOro HSJl1118llllll~JmJ18T81)11(8ro RS BOJII4p8IIOBOI MH1118HR 
(3,Ir/cia2) npR doM68P.JJ.HpOBK8 el 8Jl8RTPOHSIIR c aaepr.a:el IO MsB. 

PRC.2. YrJlOB08 pacnpe,U:8JI8BR8 MODt-
HOC'l'R_norJlODt8BROI .D.03H 'l'OpMOSHOro 
HSJIY1l8lllm B B03,DYX8 B6Jm3R BOJll,- Irfl 
qipaMOBOI MW118BR, dOM6ap,lti'lpyeMol 
3Jl8K'l'pOH8MR C SHepr.ael IO MsB. 

1~ \ 1 
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PHc.3. Cnekrpu Top,4osHoro RSJIY1l8-
HHS RS BOJil,qlpallOBOI Mm118BR, . 601,l-' 

dap,u;Rpyewol a.neKTpouwm c aHepr.a- , ► 
ie! IO MaB. 
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Tad.mma I. 0THOm8HR8 MOIIIHOCT8Jt ,It03 Ha.It Mmll8Hl,I) Ha Y})OBH8 IIOT0.n01i-
HOro nepeKpHTM RJOIIIHOCTK ,It03 B M81tC111MYM8 Ba M8CTHOC-
TR (yMHOlmTh Ha I ) 

3Heprmi::Bll:coTa PaccTomme ,ItO SSII!IITHOJt CT8Hll 1 M 
8Jl8R~0,;3,It8Hlm, 

3 : , 6 : IO : I5 ; 20 HOB, aB: M : : : : 
0,5 3 O,I 0,2 0,2 0 3, 0,3 

4 O,I O,I O,I 0'2 0,2 
'6 O,I O,I O,I o'r O,I 
8 0,2 O,I O,I o'I O,I 

IO 0,2 O,I O,I o:I O,I 

I 3 3 2 I 2 2 
4 2 I I I I· 
6 2 I 0,8 0,8 0,9 
8 I I 0,9 0,8 0,8 

IO I I 0,9 0,7 0,8 

I,5 3 I4 5 4 5 5 
4 IO 5 3 3 3 
6 6 4 3 2 2 
8 4 3 3 2 2 

IO 4 3 2 2 2 

2 . 3 25 7 5. 5 5 
4 13 6 4 4 3 
6 IO 6 4 4 2 
8 6 5 4 3 2 

IO 5 4 3 3 2 

3 3 35 IO 7 5 5 

3 28 IO 7 4 3 
15 9 6 4 3 

8 II 7 5 4 3 
IO 8 6 4 3 3 

Ta~ 2. 8ItCnos~o~ .ii,oaa sa mmy-.u,c B8.1J11emm, 
1111KpopeBTr8H/RNIIYJt&C · · 

.I 'f01ID 
. Hla,PIDI : fllo-.e : . . 

I 12 ± 3 23 
2 19 ± 5 18 
3 4 .± I 9 
4 3,5 ;t 0,8 6,2 
5 0 8 ± 0,2 I,6 
6 O,~ ;t 0,I6 I,5 
7 8·~ ± 8·U I,0 
8 I,~ 9 o:46 i o:I2 I, -

6 

I I 

,) 

,I 

B IIpWIO!t8HmJ B ClltSTOil q,opMe npe.ztcTaBJieH cnpaBo"llllrlt 
MaT8PKaJI .ztM dHCTPwt on;eHoR pa.ztH~OHHWC no.nett H Pa.ztH~OHHO!l 
Sall!IITH 8JI8RTpOHH!lX ycxopHT8JI8il Ha 3H8prKR ,ItO IO0 MaB, OCHOBaH- · 
mrli Ha COBP8M8HHOil HHli>OPM~. B TOM tmCJI8 Ha ,ztammx, IIOJIY1i8H
ma: B HaCTOli~e! rJiaBe. 

3Konepl!IM'8HTWHH8 KCCJienOBSHRII llOJI8i H3JI:y1i8Hml 
B6JmSH IIpOTOTHIIa KOJlJI8KTHBHOro ycKOpHT8M 
8Jl8KTPQHHQ-IOHHHX K0&8ll. 

KoJIJI8RTHBBiil ycxopHT8Jlh TJU:8JWX HOHOB COCTOHT ll3 mut8RTOpa 
3Jl8R'l'pOHOB, reHepaTopa 88PJDt8HHHX TOPOJiOtOB H YCROPHT8M 3JI8R'l'POH

.aws RO,en;. BTopaa rJlSBa IIOCBJD118H8 HSY1i8Hml IIpOTOTHIIS yCTaHOB
u/5•? 0 D;8Jlhll IIOJIY1i8HWi ~ KC'l'O'llDIKS H8JIY1i8Hlll, HSM8p8HRJi 

H on;eHOR P8.ltll~OHHHX IIOJI81 BdJIHSH He~. , 
Hu8R'l'Op 9JI81tTPOHOB IIpOTO'l'HIIa - CHJlYH,lL ycKOpM 8JI8KTPOHH 

,ItO 9H8pl'D I, 6 MaB; TOR OROJIO 500 , A, ,Jt1IKT8J!DHOC'l'h m.myJIDCB TORa 
OR0.110 30 HaHOC81cyaJt, 1i8C'l'OT8 0,5 I'It. Ha pnc.4 npe,aOTBBJl8HO 
npOOTPaHC'l'B8HH08 pacnpe,zt8JI8BH8 MOIIIHOCTH ,It08H 'l'OpMOSHOrO H8JIY1i8-
HM Bd.llHSH JCROpll'l'BM, H3M8p8BH08 C lIOMODt&ll -· '1'8pM0.lD:lmH8C~8HTBHX 

,It8'1'8R'l'OpOB (TJU{). AH8Jlll3 IIOR88HJ3~8T, 11'1'0 HCTO'IHHlt8MR HSJIY1i8Hlm 
HBJlllll'l'CJI MUC8Rn;KOHHH8 IIpOM8-,Y"l'RH ycxopHT8M H 9JI8RTpOHOIIpOBO,It. 
0CD;ltJIJIOrpaMM!:i TORa ny1iR8 9JI8R'l'pOHOB C HH,Izyltn;KOHHHX ,It8'1'1iHROB 
118JIUO" ce~ lI08BOJIWm Onp8,It8Jllil'l'h IIOT8PH a.neRTPOHOB no pas
HOO'l'H II.llO~a,It81 IIO,It OOD;ltJIJIOrpaMMSMH. Pao11eTH MOIIIHOOT81 ,It03, BH
IIOJIH8HHH8 B Ilp8,Itll0Jl0llt8HHB paBHOM8pHWC lIOT8ph 9JI8RTPOHOB M8ll,ey' 

08Kn;HJD,!II[, Ilp8,It0'1'8B.ll8HH HS pH0.4. OHH oorJJaoymCH C H3M8P8HHIIMH 
B Ilp8,It8.ll8X q>BKTOpa I,5. 

llo IIOR838HBHM ,It8'1'8R'l'OpOB, pacIIOJlOll8HHWC HS.It 3JI8RTPOHOIIpO
BO,ItOM, dwm BOOO'l'aHOBJl8HH 1IOT8Pll 3JI8RTPOHOB B B8M IJYT8M pemeBBII 
CBC'l'8111i HBTerpaJihma: ypaBB8Hlll ~e,ztrOJII,Ma 2-ro po,zta M8TO,ItOM 
0'1'8'l'HOTB:1i80ROI peryJIHpHS~: 

~r,Hll( 

l]+ rl == JL, P(~·.1) Sr,7) ,/7 
0)£s:J+,J /; R_!-(i!) . s: • ;; , 

~ ' 
(I) 

r.ite S Ci!) - xcxouoe paonpe.zteJieHHe noTeph a.11e1tTpOHOB; 
p (0,.: ,!) - yrJIOB08 paCIIp8,It8Jl8Bll8 MOIIIHOOTH ,It03H 'l'OpMOSHOro H3Jly-
1i8HHH i &.: - yro.11, IIO,It ROT0plDif BlI,!t8H ,It8'1'8R'l'Op HS TO'IRH i! ; 

fl.~ (i) - paOOTOJDIH8 OT 'l'O'llm Z ,ItO ,It8T8R'l'Opa; (J}+Jt- llOR838HH8 

z norpe111Ho0Th noRaaamm i -ro .zterexTopa; t- BpeMII odJIY'ieHRH. 
Ha p:ao.5 np8,Il01'8BJI8Hl,i pacnpe,It8Jl8Imli lIOT8PL 3Jl8R'l'pOHOB B ~e
peHWiaJlliHOM H liIHT8rpaJU,HOM BlI,!t8. · 
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PHc.4. IlpocTpaHCTB8HH08 paCIIp8'A8Jl8Hl'I8 MOlllHOCT81 AOS Ha 
YOKOpl!T8Jl8 CH.lIYH,I{: ~- - Ha IIOB8:pxHOOTH YOKOPJD)lqHX ca~; 
-x- - Ha Bbl00T8 50 CM OT OCH yOROpHTeJJS; 18 - ll0Ka38HIDI 

)J;8T8RTOPOB, no KOTOpb!M BOCCTaHaBJIHBaJIHCL llOT8PH J:Irllta 3Jl8K'l'po:... 
HOB;• - pac~8Tm.t8 0Il8HKR MOIIIH00'1'8I )!;OS~ IIJ)JD40JIHH8itmnm IIpOM8-
JK;Y'l'ltaWI Ha Bb!OOT8 50 CM. 
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I ½111111111111 4 
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PHo. 5. PaonpeAeJiemr.e: noTepL SJ181tTpoHoB no AJlltH8 ue:e:Tpoao-
1 

IIpOBO)J;a. 

8 

·• 

·, 

IlOJJy~emme IIp8AC'l'aBJI8HIDi O ll0'1'8p!IX 8Jl8K'l'pOHOB_Ha RHJ[8KTope 
dau IIOIIQIJ»SOB&Jlli llpll OpaBH8BllH ~BBOR H HS11epemdt IIOJISi HSJij"l8HIDI .. 
nep9,1t II 88 lauffllDI dapLepo11 B 81tOII8pHll8BTSJil,HOII SaJie,r.ite paoIIOJIS
raJica CHJIYlUl. JJ,JI/1 ~acTR sa.na sa sallll!'l'Ott, pzc.6, pemanacL SMa~a 
O'l'pa.EeHIDi llSJIY118Hl'IR OT OT8H R IIOTOJIKa 38Jla C HCIIOJII,30BSHR8M 
JlllTepaTYPBb!X )J;8HHb!X IIO K0~8BT8118J1Ld8)J;O. CpaBH8Hl'I8 npe.it
OTaBJ18BO B Ta~e 2. CorJiacze B IIp8)!;8JiaX ~aKTOpa 2 - 2,5 OTPa
ll88T OT8Il8HI, )J;OCTOB8PHOCTH nporaosa PS'ARim:HOHHOI odCTaHOBRR Ba 
p08JILHOM yOKOpll'l'8Jl8, 0 RO'l'OPOM 80TL

0

m$>1)M~ RSK 06 HCT0~8 
xs.uy~emr.e: 0 0Il8H8HHb!MR IIO'l'8p!Dllt ~8C'l'mt • 

., 
::, ~- ~~ o C 

0-m,O ~ 

L__£ 
. . . . . ,. .. 

.9 .a .11 

-· -~ C, 

~ 
.6 • 

.. ,. 

PHc.6. llnaH 3ROII8pBM8H'l'SJ.ILHOro sa.na: .I - M80'l'a ll3M8pemrl; 
Si- JlORaJlltSSitWl llO'l'OtUD!ltOB llSJJY'qem. 

ruepatop uenpoBHO-llOBHHX ltO,I~ - 'a,JtI'8SaTOP - HO lf8I'Hll'l'
HM CHCT8118, CDM8J)lltaJI llHDltTJrPOllaHH08 ltOJlLilO 1IplDl8pHO JI IO pas 
)J;O pEUJ.11108 4 OM, npR STOM Jll)81QST8JILB8JI 3H8pl'lm 3Jl81tT,POBOB. B08-
paOT88T. )J;O I6 MaB. 

Pe.DMS B80TpOID 1'8H8paitlD! lt0Jl8Il RM8DT OII8~~8CEYJ) wmt
~ IIOT8PJ, 8Jl8KT,POBOB, ltOTopyJ) H80dXO'ARMO SHaTL 11,1lil pao~BTOB 
PS'ARSIVIOBHHX IIOJ18I lil SSllll!Tbl. 

Cepm H8118pemrl JIPOOT,P8HOTB8HHOro pacnpe.ite.nemm )!;08 TopMOS
BOro lla.Q118BU 61£18 BWIOJIH8Ha O IIOMOJlti,I) TJI,ll B pas.mrtmHX peDMU 
pa6om. EW10 iumcHeHo, ~To B_pell!Dle aaoTpolKH SaXBaTa ~1tn
py-elioro. JIY1Dt8 :u~~~ 1JaOTL JI)"W3 H 3Jl8KTJ)OHbl BS KOJIL~, 
IIOO.lle ero pao1111pemr.e:, cdpaCHBaDTOJ! aa ~eKTop npem,ylll80TB8B
HO B aanpaueHHH mme~. B iapaKTepaow aac'l'poe~ow pe.1E,1e sa
XBaTa, Olla'l'U JI pocnycxa caaToro a.neRTJlOHHoro KOJU,~ B nponecce 
pOCIIy-CKa B p88f.11It'l'a'l'8 peSOH8HCHOrO p88BaJ18 KOJILil8 npOHCXO)J;ll'l' 
JIP8lDQllt80!B8HHaJI Bbl08,ll,RS 3Jl8KTpOHOB Ha m$10KTOp· C aaeprnel 
OROJlO 5 YaB B B8pTBR8JlLHOM HanpaBJiemm. ~eHEJla DOT8pl! 3Jl8RT,PO-
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HOB BS CJmTOrO KOJll,~ C 3H8prRett 16 MaB B pesyJILT8T8 paccemnm 
Ha OCTSTO'lHOM rase (M8H88 2%). YCT8HOmI8HO, ~TO IIPB BHBO,It8 cxa
TOI'O KOJll,~ KSK 11;8JlOI'O BS a,IU'838TOpa 'ero COlil)OBOll1,lt81lT 8Jl8KTpoHH 
C 3H8pI'Hett H8CKOJU,KO,COT8H RaB,o6p8.30BaBIIIH8CH B p881.U.T8T8 06,IOtp~ 
Kll MOJ18K7Jl OCTaTO'lHOro rasa. 

BoccTaHoBJ1emre anepremecm pacµpepe~em rHMMH-J 
TODMOSHOfO nsmemm RODOTKOI 1£JIHT8,lll,HOOTH 
Alla.ms aHepreTn~eorutX pacnpe.zteJieHml nWiel WOTOHOB xopoTxol ; . ; 

(HaHOC8KYH,IUi) ~T8Jll,HOCTB B .ItH8ll830H8 B!,11118 H8CROJU,DJC OOT8B xaB 
,ItO npoepHO I,5 MaB OTHOCBTCH K HepemeHHHJII M8T0~8CRHM sa.u.a
~. r.nalla 3 llOCBHllt8B8 llOBCKJ ~m8BBH 701 88,ll.S'llll O llOMOllti,ll 
Tel)IIOJmmHeon;eHTBHX .zteTeltTopoi/8 •IO• 14 •. 

MaT8M8TR'l8ClOIM M8TO,It0M BOCOT8HOBJ18HRII 3H8pl'8TR'l8CIODC pac
lil)8,It8Jl8Hd HBJlHJ.ICH ynowmy'l'Jlit B I'Jl8B8 2 M8T0Jl OT8TltCTR'l8CRO:lt 
pery.7mpnsan;mi:. 3a.zta~a CBO,ItBJlSCD R nonoey ~yma:tHI -qyllCTBBT8JII,HOC• 
TB TJIJl, BM81lll!HX CY11t8CTB8HHO pas~ xapaRT8p B 38,ItaBHOII .ItH8ll8-
80H8 aHeprd. EcTeCTB8HHO 6Wio BltJDJ1DITD B Ha6op JlOSBMeTp Li fl 
B TE4nOH8. C llOMOllti,ll norJIOTHT8J18I paSJm~ol TOJllllHHJ,l ,MOJtHO 
opramtSOB8TD ~ma.om qyl!C'1'mtT8JU,HOCTH,6JIBSRB8 1t noporo:sm,. Ha-
6op 3TBX wyma:tHI -qyllCTmtT8JU,HOCTH ,llJlll TJIJl Li. fi' 88 C~OB!OO! 
llOI'JlOTHT8JJmal 6WI pea.tmSOBaH,paoogTSB J/1 lil)OM8peH c llOMOllti,ll 
llSO'l'OllHHX raMMa-llC'l'O~OB CJ -109, /1111 -24!, Tm -170, C., -57, 

C-i.-5I, CJ -137, u ,..so. 
0,ItHSRO BC8 W.Yma:trm m.f8JIK [[0HD8HH.YJ) -qyllC'l'JmT8Jll,HOC~i. ,ItJUl 

3H8prd M8H88 300 KSB, ~TO H8 llOSBOJlltllO BOCCT8H8BJ1BB8T~ Cll8K'l'
PH B IIIHpOROM .ItH8ll830H8 8H8pl'lll. ~8Hll8 B Ha6op ~JHltI(iJl 
-qyllCTBJITeaHOCTll TJIJl C, s 4 (D.Y) C dOJU,1181 -qyllCTBJlT8.lll,HOCTJ,I) 
R "Mlll'Dlf" rmam-KBSHTSM, KaR noxasuo MO,It8Jill.POB8JD[8 , H8 y.nyqma
J[O 88M8THO DOJ10DJDl8. Heodxo.ztl'D( T8pYOJ1DrlHH~Op C 60.JlI,DDDI ope.zt
HllM 8TOIIBHM HOM8pOM. 

BJm ll8I'OTOBJ18H T8l)MOJIDIIUl~Op &.st>¥ (1).!I) no T8XB0.IOl'D, 
od!AHO npml8Hll8MOI ,llJlll ll8I'OTOBJ18!DIJI (. SO., (])J) • HS T8p110JIDlll[B0-

~pa (nopo111K8) 6wm ll3I'OTOBJ18HH Jl8'1'8l'tT0pH nyT811 CM81111U18JDIII C 
T8pMOCTO.lluol CwnntOHOBliDI JiaROII C llOCJ18.Jt.YD118I '1'8puoodpadO'l'l'tOI. 
KpHBaR: T8pllOBl:lCB81DIB8Hllll JDl8Jl8 IIllt npK 1'5°C. :6alll D.pOIIIJIUID 
pac'!eTl:l lit nsMepeHWi ~~ Vl!CTBltTMDHOCTK BirStl.,Oy) - Jl8-
TeKTopos Ha HSOTOIIHHX llCTOtmKRaX. Hadop ®HRJ.td VJ!CTDT8.IIJ,HOC- · · 
TH, ROTOpwl JZ:CllOJII,30BaJlCH ,llJlll Jl8IIOHCTJ)a,n;mi: BOSMOZBOCTK BOCC'l'8HOB

-Jl8HllJI Cll8RTJ)OB, lil)8,ItCT8BJ18H H8 pllC.7. 
Jl&MOHCTJ)~ B03MO.l:HOCT81 BOCCTaHOBJ18lmll fiPOB3BO,Itll.ll8CD nyT8M 

~CJ18HHOI'O MO,It8JmpOB8HWI BOCCT8HOBJ18HWI: sapaHee 88,ItaHBWC 0[[8l't'l'-

IO 

1, 

l 

I 
J 

POB ~OTOHOB,B Jl860paTopma: YCJIOBRIIX, r.zte MO,It8JIHpOB8JICH C[[8KTP 
ll30TOllHOI'O HCTO'lHBKS C,s -!37, OCJ1a6JieHHoro. CJI08M llt8Jl838 TOJllllBHO! 
4 Mlllill -cso60,ItHOI'O npo6era, a T8Kllt8 Ha YCKOpRT8JI8 8Jl8K'l'pOHOB 
JIHY-3000. IlapaMeTpu .llHY-3000: aHepl'Rll 3JI8KTPOHOB I,5 MaB, TOK 
8Jl8KTPOHOB 1 60 A,~'1'8JU,HOCT!, TOKB 200 H8HOC8~, ~BCTOTB I ~. 
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PHO. 7. ~ ,ql3CTBHT8JU,HOCTB ,It8T8KTOpOB. I - 8,S~(J)y), 
2 - Ca SO,, (l)y) , 3 - U /l B T$oHe; .zteTeRTOPH Li Ii' sa 6apDepa::
Yll OBJ/tBJVl: 4 - 0,53, 5 - 4,3!, 6 - 9,05, 7 - 21,a,· a - .39,54 r/c~ 
B Y.Jt8JlJ,HHX 9.JtllBKIVaX IIOK888Hml C~THB8llllt8I'O np116opa. 

lbuaem. 118,1lHM, cdopxa Jl8T8l't'l'OPOB ycT8H8BJ108JI8CD [[OJl :_ Jr.a011 o0 : 
1JJICJ18BH08_110Jl8.Dp0B8Hll8 npollSB0,11,ltJIOCL Ha npD8pe Cll9lt'l'p0B 

Co-60, oCJl86J1eBHoro CJioeu aeJ1esa TOJJJl!IIHOI 4 MBBH cuo6o~oro 
npo6era, B cna.ztam~ero Cll8R'1'p8 TOl)MOSHOI'O BSJ.IY~8HHJI 8JI8RTPOHOB 
C 8H8PI'H81 I,5 MaB, doM6ap.ItBJI.Yl)IIIBX 8JillMII.HB8Byll Mmll8Hl,. Hcc.1e,1to
B8JI8C~ JCTOl~BOCTD BOCCT8HOBJ18HHH OTHOCHT8JU,HO BOSMO.llHHX ll0-
rp811HOCT81 [[OR838Hd ,Jt8T8RTOp0B. MO.zt8JIHPOB8Hll8 DOK838Jl0 lil)ll:8M

.18M08 BOClil)OHSB8,It8JDl8 Cll8KTJ)OB. Ha pllC.8 B 9 lil)8,ItCT8BJ18HH 
pesyJlliTSTH axcnepHM8HT8JU,HOro BoccTaHoBJieHWI cnextpoB B JlS~opa~ 
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Pllc.8. 3xcnepHM8HT8Jll,HO BOCCTa!IOBJI8HHI:dt OII8KTP HSJIY'118mtll 
CS-137, OCJ186JleHHoro zeJieSH!D,f dapDepou TOJDIIHHol 4 ,llJIHHH cB060,I1.
Horo npodera. 
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Pac.9. BoCCT8HOBll8mndt Cll8KTP TOP
MOSHOro RSJIY118HW1 9JI8KTPOHOB 
c sHeprzel I,5 MsB, 60M6ap,IOilpYJJ!tWC 

'MeJtHYI) Mm118HD Ha yc:a:opRT8JI8 
.lll1Y-3000. 

TOPHHX YMOBHJDC :e: Ha ycxopHT8JI8 J00'-3~0. PaC'IJ8T Cll8lt';\lf4 C.S-137 
38 lK8J183lWM dapDepoM BWIOJ1H8H no Jiporp&1111e ETIWi ,-If/'!/. 

, CII8Kttp' 'l'OpMOSHoro li3.JJY'l8mtll O MaltCHMYMOM , HSBGOTHUI IIO ,IUUIBlilll 
.UT8p&'l'YP1al (Edelaaok B. A. at al., Baal th Pqa. , 4; 1.:.15 J:960) , dim 
pewso:eaH HB 10:a:op:e:Tut. 
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BoCO'l'aHOBJ18HHH8 ,Oll8KTPH BOCIIpORSB0.!1,liT ~OPMY" pea.,msoBamwx 
B JiadopaTopma YMOBR!ll H Ha ycxopR'1'8JI8 Cll8K'l'POB. Pas~a ~ 
4}epe~Ml,HHX SH8'118HIII Oll8K'l'p0B B O,ll.HOM SHepr8TH'IJ8CKOM mn'8pBa
Jl8 He Jip8BHIIIB.8'1' 30%. CneKTpH oorJ1aoymo11 B npe,ll.eJiaX .ll.BYJC oTaH
.ll.8PTHHX O'l'lt.lIOH8mtl OT SH8'118HRI BOCOTaHOBJ18HHHX Cll8KTpOB. 

Ha OOHOB8 IIpOB8,ll.8HHOro MO,ll.8.mtpOBamm, a TaKllt8 8KOll8pm.18H
T8Jll,HOro BOCCTaHOBJ18mtll HSB8CTHWC Cll8KTPOB HSJJY'l8HRII llOKaS8H8 
!1pHHil,JllliaJU,H8Sl BOSMOJEHOCTD BOCCT8HOBJ18HRSI r.JI8,ll.KHX Cll8KTPOB 
raMMa-HTOpM~SHoro :e:aey-qemm xopoTKOI ,nJllil'l'8.11I,HOOTH-C rpaHH'IJHott 
&Hepr:e:el .ll.O I,5 MaB. 

I1oJm HSJI'f'i8mdt B6Jmsp: YQRO;pllT8Jl8# T,¥8JlliX lJOHOB 

B ,afB8pTO! rJ18B8 Ha OCHOB8 J1RT8paTypHHX ,ll.aHHHX C,ll.8JiaH BH
BO,ll., 'IITO TSl&8JIOHOHHH8 YCKOpHT8Jlli SIBJlJDJTCSI YmntaJIJ,Hmm yCTaHOB
K8Mlil, odecne-c:iimanqm,ra, B 'llaOTHOCTH, IIOJiy'll8HR8 T8X ,ll.aHHHX, KOTO
PH8 peD181lutma odpasou noBJDfJDlT Ha wxs:e:qeoue ocHoBH pac'lleToB 
P8,ll.ll~OHHHX no.nail" H 88DtHTH. B YCJIOBHJIX ,ll.($m:e:Ta zmI>op~ IIO 
08'118mmM oOpasoBamm H8ITPOHOB B R)ij)O-Sl,ll.8pHHX BSaHMO,ll.8IO'l'BHSIX 
neJieooo6pa8HO ROIIO.!II,80B8'l'D ynpo~emw:e_Jip8,ll.OT8BJ18mtll ,ll.Jm IIOJIY'll8-
mm aIIJipOKCmmJV,II, JipHM8HSl81\1WC B ompOKOM ,ll.H8II880H8 8H8pr:e:I 
HOHOB H ,ll.Jm ompoxoro Hadopa H,1!.8p OHapg,ItOB H H,ll.8p Ml!llll8H81 C TO'II
HOCTSIMH oneHOK ,;os 8,_SSDtHTOI B Jip8,ll.8Jiax ~aKTOpa 2 - 3. 

Ilpe,JtJtoaHa' 9 • 12 annpoxcm.ranu ,ll.BO!lmx ~pe~aJU,HHX 
oe-qeHHJt odpasOBaHHSI Hel'l'pOHOB B R)ij)O-H,1!.8pHWC BSSHMO,ll.8ICTBHSIX: 

dt" iJE•JJf O' H' 'E{f+ E.-z/iJ.•"1B' _ E+E,,-2r,_:;; -u<~ 
1nrT --•e T -, (2) 

Il,It8 E - 8Hfl'Kll H81TpoHa; 9 - yro.n BW18TS B .nadopaTopHOI CHC
'1'8118; t- AA .,z:W , A :e: Ai - BTOIIHHI B80 1G11118D JI CHarur'l!'a; 

'-tr l&t/1 "J ~ . :, :r--w - a&epru :&oHa B MaB/syuoa; T=lloE .. //J - T&MIIepafYPa; 
A=A.+A,; , E*=~•W.A,.--~M - 9H9pl'Q BOS6~8HHJlj 

, 4.M- 1{.1'1/UT 11800 ~ti:~ A;n ll ,Ct;z.r- cpe,ItWUl MH0&80'fB8H
HOC'fD po:Qemm H8ITPOBOBi 8" - 8H8PI'lIJ!nCBSl8.111~ Ce-qemm (2) JipO
B8pitlmOL Ha 9KCII8pHM8H'f8.!II,HOI H paC'll8THOtt zmI>OPMSnJDI, JDf8Dll(81-

0Jl B .llllT8p8'fYP8 B ,ll.HaII880H8 8H8pr:e:I HOHOB ,ll.O 100 MaB/HYltl!OH. 
CRep'll8H8 ,ll.OC'l'aTO'IJHO o6111HpHSSI od~aOTD Ilp.lllU8HHMOCT.III. aIIJipOKCHMS-
wm (2). · 

81tOII8plDf8H'l'S.llI,H811 m@op~ 0 ~8P8HnHaJU,HlilX BHXO,ll.ax 
H8m0HO' HS IIDl8H8I, 6011Clap.ItHPY8MHX TJIZ8.JIJJMH HOHSlolll, IIOJJY'l8-
B8 •

13 Ha ItHR.llO'fPOH8 Y-400 JiadopaTOPHH HJt8PHHX peaIQtltl OHHH. 
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,. 
JteT8KTOJ)aMR R8JIY"!8Hlll1 6wm .itaTinnt T8IIJIOBIDC H8ATpOHOB L,I (£4c), 
llOM8111SBllll'IAC8 B llOJIH8THJl8HOBH8 cqiepH ~aM8TpOM 7,6, I2,7, 25,4, 
30,5 CM, a TaKlltEI yrJiepo.I{Hmt ,2.c (h,lh) "C-.1teT8KTOp. 8HepreT:Hll:8C
KH8 !)8CIIp0.Jt8JI8HJm H8ATpOHOB llOJIY'laJIHCl, no llOKaaaHHHM .lt8T8RTOpoB· 
M8TO.JtOM CTaTHCT:Hll:8CROff peryMpR8~. Jtosa Bll'mCJlliJISCJ, RHT8rpH
pOBaHR8M Cll8RTpOB_C Y.lt8J!DHOtt 8KBRBaJI8HTHOI .Jt080ff H8A1pOHOB. 
YrJIOBH8 paCIIp8.lt0JI8HRH 8KBHBaJ18HTHOI .JtOSH HelwOHOB B 8H8pr8TH
qecue paCIIp8.Jt8JI8HHH 6wm llOJIY'l8HH ,IVIa: ROHOBY ~ 0 swl'Hel 
4,2 MaB/HyRJIOH, llS'AaJX!tHX Ha yrJiepo.itHyll Mm118H1>, HOHOB ,iii ·· 
( 6, 2 MaB/lfYMOH ),nS'A8lllltilX Ha yrJiepO'AHyll Mmll8HL, R ROHOB SJ,¼.' 
(6,6 MaB/HyRJIOH), lla'ABJJIIIHX Ha M8'AHyJ) Mllll18Hl,. Ha pnci. IO - I2 
IIp8.JtCT8BJI8HH HSM8p8HHH8 yrJIOBH8 H 8HepreTHqeCRH8 pacnpe.iteJiemui:. 

' ' ' ' ' ' 
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Pac.IO. YrJioBoe pacnpe.ite
JieHHe MOIIIHOCTH 8KBHBaJI8HT
HOtt .lt03H B81TpOHOB Han
llpOKC~. HOH TL -48, 
4,2 MaB/H, rpaq>RTOBSJl W1-

meH1>. 
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!lr011, rPAA. 
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00 

la,8CTI, - lg <P(E)· ht£)·tl£ 
R(E)- L<,o<P{E} h(E}•IE , 

rla h { £) - y11sm;lt'a;r 8K.BD8Jl8HTHM .1tosa. 
Ha pac. I3 !!P~~CT8EJI9al6/ Ha6op Cll8ltTpOB H8!TPQHOB OT 

".ucTKoro" n::i "i,?.:,n:::,ro", s::Tpett~CJt Ha ycttopHTeJlllX TJmema 
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HOHOB C 3H8PI'l!8R .n;o IO MaB/HYlC,llOH. 3TS mJJl)opM~ ll03BOM8T <m;e
HRTI, S'A8RBSTHOCTI, noxaaamul H8itTpOHHHX .D;03m.f8TPOB; npm18HJ!8MHX 
B PS'AR~OHHOM'KoHTPOJle, SKIDIBM8HTHOit .n;oae HeitTpOHOB. 

3aKJlllll8Jm8 

0CHOBHH8 peayJU.TSTH H BHBO'AH 'ARCC8PT8ICHH ~OPMYJlllPOBSHH 
CJI8'AYDII!I™ o6psaoM. 

I. PaCll8THHM MO.D;8JmpOBSHH8M npoxo~emm H3JIYll8W!II B B8~8CT
B8 llOJIYll8HH: 
- nspSM8TpH OCJ.Ia6Aemm B 06HllHOM 68TOH8 TOPM03Horo H3JIYll8W!II 

3A8KTPOHHHX ycKOPHT8A8l Ha 3H8PI'l!H 0,5-IO MaB llPH BSJUIOHHOII 
n~emra Ha SSll!HTY; ,) 

- KOa@im;o!8HTH, CMSHBSEll!H8 MOIIIHOOTI, .n;OSH TOPMOSHOro HS.uyqemm 
8A8KTPOHHHX ycKOPHT8A8it HS YPOBH8 llOTOJlOllHOro nepeKpHTU H 
M8lt0nf3M MOIIIHOCTH .D;OSH llOJJJI H3Jij"18BU HS U80'1'HOCTH BdJJlilSH 
8.D;aBU ycKOPHT8M, odpaSOBSHHoro BH1118,IUIIHM qepea ll0'1'0Jl0~08 
nepexpHTHe HSJIYll&BHeM; 

- yrAOBH8 pacnpe,It8Jl8HHJI MOIIIHOCTH ,llOSH H nolHHe 'AR\IXI/8P8HJJ;H8Jll,
HH8 Cll8KTPH TOpMOSHOro HSJIYll8HM, HOnycxaeMoro 'l'OJlCTOl 
B~SMOBO! MHll18HLD npH dOMd8pAHJ)OBK8 88 3~8K'rpOHSMH C 
3Heprnel IO MaB. 

2. Sltcnepm4eHTaALHO H3Yll8HS ~ pacnpe,lle~emm llOT8pI, 
M8KTPOHOB HHJ!t8K'l'Opa CWlJ,Il npoTOTHna KOJIJI8KTHBHOro ycKOpHT8Jm 
TJUt8JlHX HOHOB H ll0Jl8 HSJIYll8HM B6JmSH HBZ8K'1'0pS. 

B ll0Jl8 H8JIYll8HWI P8aALHO .n;eitCTBYJ)~ro ycxopH'l'8Jm CIDlYlUt 
8KCll8l)m.f8HT8Jll,HO npoB8peH pacqeTHHll npOrHOS Pa.ztl!~OBHOI odOT8-
HOBltH ll8l)8Jl Has dap1,epHol 38IIIHTOI 0 H0llOJ[I,80B8Hl,l[8M llOJrY118BBHX 
.n;amua O pacnpe,ll8A8HHH llOT8l)I, M8KTpOHOBH HSB8C'l'HHX napaMe'l'
pOB AJill Hlm8H8pHllX paOll8'l'OB C oor~aCH8M B npe.n;eAax ~axTopa 3 • 

3xcnepm.18HT8lll,HO H3Yll8HH OOHOBHH8 xap8K'1'8l)HOTHKH reBepa
Topa, aneKTl)OllBo-Hommx xOJi~ - &Jtres-aoroi>a xax HOT01illllKS Topjlu&
Horo H8Jij"18Hilll B peJmMax H80TPOIKH H reBepaICHH KOJl8~. · 

3. PaspadoTaH H HBroToueu Homrlt T&,PMo.DIIHBe<m;eHTBBI .Il&Te&
Top C llOBH1118HBO! qyBO'l'BH'l'8Jll,HOOTI,D K raMMa-H3Jij"18BHD C 8H8prHel 
.n;o 300 xaB 8,.S{)'l(])9), HsyqeHH ero ocHoBHHe .It03lD48TPHll8CDe 
OBOIO'l'B8, H3M8p8HH H8.R30TOnHHX HCTO'IIHHKBX raMMa-Ha.uyqemm H 
np8.Il,llOE8HH padOllH8 ~OPMYJIH )1.1.ISI paOll8'1'8 ~ qyBC'l'BHT8~HOO
Tlil T8l)MOJIDIHH8C~8HTHHX .D;8T8KTOl)OB_ 88 pa3JilillllWMliI nor~O'l'll'1'8JUIMH. 

4. Sxonep:aMeHTaALHO H ny~eu IIO.It8JIHPOBSHHJI noxasaBa,npm1-
~a»L'lre.!l BOBIIODOOTI, BOCCT8HOU8HHJI r~ 8H8pr&'l'lilll8Cltl!IX 
pacnpe,Ite~emtl woTOHOB B aHepreTH:llecxo11 ,ItHanasoHe .n:o I,5 MaB, 
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B TOM llHC~e HYnyJU,CHoro H3Jij"l8HWI KOpOTKOit ,n.JlliT8JlliHOCTH, 
C llOMODtI>D T8!MOJIDmH8C~8HTHHX .D;8T8KTOpOB. 

5. IloxasaHa BOSMOEHOCTI, npOC'l'O! annpoKCHMSWm .n;Bollmx 
~p8HJJ;Ha.JU,HHX ceqeruul: BHXO.n;a H8itTPOHOB'npH B38HMO.D;8itCTBHH 
TJDlt8JlHX HOHOB c aHeprnel .n;o IOO MaB/Hj'RJIOH H .fI,11,ep, noSBOJllm~ett 
C npH8~8MOI .D;OCTOB8pHOCTI,D 0~8HHB8TI, PS'AR~OHHH8 nOM H sa
ll!HTY TSDK8AOHOHHHX ycxopHTe~eil. 

6. 3xcnepHM8HT8JlliHO llOJIYll8HH yrAOBH8 pacnpe.n;e~emm 3RBHBB
A8HTHO:lt .D;OSH H8itTP~fOB 1 HCIJYCKa8MHX MH1118HJ!MH~H dOM68P.n;HPOBK8 
HX TJUt8JIHMI! HOHSMH: 7i ( C, 'jt,) 4, 2 MaB/H;yRJIOH; )v..· ( e, tn) 
6,2 MaB/Hj'RJIOH;51M: (£41,111) 6,6 MaB/H;yltJlOH. 

7. 3xcnepHM8HT8JlliHO H3Yll8HH 3HepreTHll8CKH8 pacnpe.n;e~emm 
HelTpoHOB B6JmSH TJDte~OROHHHX ycxopnTeAeit B npaMOI B~OCTH 
MHIIl8H81 H sa SBll!HTOit, ll08BOMDll!H8 OIJ;8HHB8TI, M8KBBTHOCTI, 
Cp0.IlCTB .D;03lil:M8TpJ!1:l8CROro ROHTPOM B p88JlliHllX llOJlJDC H8ITPOHOB. 

MaT8pjl:8Jlll. B ROTopwr OTpyeHJ,J OCHOBHH8 no~91emm_ 
Jll9Q8PTflWffl! 

I. UoBdYH B.H. · EeTOBHBJI SBll!H'1'8 M8KTpommx ycxopmTeJiel Ha aHep
I'l!H 0,5-IO MaB. o:wm, PIG-7834, Jly(!Ha, !974. 

2. Uanne Jl., UoBdYH B.H. ~eBKH _p~~OHBHX no.nett B6Jmsa s.n:a
HHI M8~TPOHBHX ycxopHTeiel HS aaepl'l!H 0,5-3 MaB, odpaSOBaB
ma: 'l'OpMOSBHM H3Jij"l8BH8M, npome.n;DlliDI ~epes ~81'ltl'I8 llO'l'OAOllHH8 
nepeiq)Ii'l'M. OHHH, PI6-948I, Jly(!Ha, !976. 

3. UoBdyH B.H. ~8HK8 n0Jl81 Pa.ztl!aICHH B6JmSH 3.IlaHd 8Jl8KTPOHBHX 
ycxopHTe»el Ha 8H8prmt 0,5-3 MsB C IIJlOCKlil:Mlil llO'l'OJlO'IUIHMR nepe
KpHTmDm. o:wm, PI6-I0390, Jly(!Ha, I977~ 

4. UoBdyB B.H. PaoqeT on&KTPaJll,HO-Yr~oBoro pacnpe,It0J1emm Topwos
Horo HSJIYll&mm M8KTPOHOB o aaeprHel IO MaB, n~aDIIIHX Ha 
TOJlOTYJ) BC>JU4p8MOBYJ) MIUll8Hl,. o:wm, PI6-III32, ,Ily6Ha, !977. 

5. JlOJ1dH.110B r.B., UoBdyB B.H. HsuepeHHR: npocTpaBOTBeHBoro pac
npe.Ile~emm .D;OSH TOpMOSHoro HSJIYll8BHR: Ha HHll8KTOpe 8A8K1l)O
HOB CWIYIU{ KOM8KTHBHOrO YCROpHT8Jlfl TJmeJlHX lilOHOB. 0:wni, 
PI6-II934, ,Ily6Ha, I978. 

6. K0118H.n;BHTOBa r.A., KOMOllKO_B M.M., CaJianKaJi M.H., ijO~YB B.H. 
HOM8.IlOB8HH8 M8KBSTHOC'J.'H noxasaruul: HH.n;HBH.n;YaALHHX W()T08MYn
CHOHmlX .D;OSlil:M8TpOB 8RBHBM8HTHOI .Il038 H8ITPOHOB B6JmSH ycRO
pHTe»el TJllt8JIHX HOHOB. o:wm, !6-!2858, ,!Jy6Ha, I979. T8D8 B 
KB. "JlOSHM8TPU, pa,Itl!0118TPU HOmISHPYJ)lltlIX ll3.JIYll8BHI H pa,Itl!S

~o~u desonaoaocu". Ya'1'8PJila.nH xoBI>epe~, IlHIDiaTOIIBB!POJlM, •. 
, Mo0D8, !980. 
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?. UoB6YH B.H. IIpoBepxa nporno3a noJlll TOpM03Horo H3JIY110mtf.[ 
nepe,It H 38 6apL0pHott SSlllJ!TO! CH.JIYH.na - mu.eKTopa aneRTPOHOB 
KOJIJ10KTHBHOro ycKopHT0Jlll TJDmJIIDC HOHOB. OHHH, !6-80-868, 
.I)y6Ha, !980. 

8. KoMo"lltOB M.M., UoB6yH B.H. 3SBHCHMOCTL "IyBCTBHTe~HOCTR 
T0p?,IOJID4RH0C~8HTHHX ,It0T0RTOpOB, noMemeHHLIX 38 pa3~"llll:iMl'l 
nornOTHT0JlllMH, OT SHeprHH rSMMa-HS~110HRf.[. OHHH, 
PIG-8!-330, ,lJ,y6Ha, !98!. 

9. UoB6yti B.H. AlmpORCHMSUWI ,IU!O:lmmc ,Il,Hq$lp0HUHMLHLIX 00'1!011:Hil 
o6pa30B8HIDI H01TpOHOB,B pea~ C TJDlt0Jll,IMH HOHaMH IIl)H 
8H0PrRH ,ItO _IOO MaB/H7MOH. OHHH, PIS-82-629, ,lJ,y6Ha, I982. 

IO.XeHHHrep D., Io I'H XoH_. UoB6YH B.H. 3HepreTH'II8ClUl8 3SBRCHMOC
TH ~8KTHBHOCTH·perHCTPSUW! raMMS-H3~118HIDI T~,PIIOJDIO!ll8C
~8HTB100l ,1t8T8RTOPSMH a,.sa, (1)3 ) H BoSl>., (J)y). OHBH, 
PI6-83-90I, .I)y6Ha, _I983. TaKllta: Henniger J. , Gi_ Hon Ho, 
Tsovboon V.I. Response Functions of caso4(Dy) and Baso4(Dy) 

thermoluminescent detectors to gamma radiation. Journal of 
Radioanalitical and Nuclear Chemistry, L•tters, 86(2) 
105-110, 1984 • 

rr.qepaBaTaHKo A.IT., UoB6YH B.H. YrnoBHe :a sHapraTH"1Iac1010 pac
npe,1tanamm ~Hca R ,It03H H8ATpOHOB, BHn8T8illllHX H3 TOnCTOil 
rpa~TOBOil Mm118HH, 6oM6ap,ItHpyeMol KOBSMK T;,-yS c aHeprnel 
4,2 MsB/HyMOH. OHHH, PI6-83-34I, ,lJ,y6Ha, !983. 

I2.AneRC8JmJ)OB B.C. H .ItP• YcROPHTe~HHI ROMIL118RC TU8JIIDC HOHOB 
B OHHH. OHHH, P9-83-6I3, .Dy6Ha, I983, c.!75. 

13.Alejnikov V.E., Cherevatenko A.P., Clapier F.B., Tsovboon V.I. 
Neutron radiation field due to 6,6 MeV/amu 58Ni ions 
bombarding a thick Cu Target. JINR, E16-85-32, Dubna, 1985. 
Also, Radiation Protection Dos-imetry, v.11, N°4, p.245-248, 
1985. 

14.Xo I'H XoH, UoB6yH B.H. 0 B03MOllHOCTK BOCCTSHOBJ181DU1 
• 8H8preTH118CKKX pacnpe,IteneHJUt llOJ[~I ~TOHOB KOPOTKOI ~T8Jlli

HOCTlrI C rp8HH'l{H0il SHeprxaa rv I MsB C llOMOlltLI) T8pllom:MJ4B8O- • 

~eHTHHX ,1teTeKTopoB. OHHH, PIG-87-589, .Dy6Ha, I98'7. 

?;~o:::i::L llOCTY!lliJia B ll3,It8TenLCW OT,It8JI 
21 arrp8.ltf! 1988 ro,Ita. 
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