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3AKJ1JO 4EHl1E 
<De)),epaJlbHOrO rocy)),apcTBeHHoro 61O)),)KeTHOro 06pa30BaTeJlbHOrO y4pe)Kll,eHI1~ Bblcwero 

06p3.30BaHI1~ «CaHKT-neTep6yprcKHH rocy)),apcTBeHHbIH YHI1BepCYlTeT» 

no I1ToraM pacCMOTpeHI1~ 11 06cY)KLleHH5I. LlI1CCepTaUl111 )Kepe64eBcKoro BJlaLlJ1l\1I1pa 

l1ocI1CpOBI14a rrpeLlCTaBJleHHoi1 Ha COI1CKaHl1e Y4eHoH CTerreHH )lOKTOpa CPI13I1KO­

MaTeMaTH4eCKI:1X HayK no TeMe « .RaepHble peaKUHH npH HH3KHX :meprHHx 

B3aHMO}leHCTBHH C o6pa30BaHHeM H paCna}lOM HYKJIOHHblX CHCTeM JIerKOrO H 

Cpe}lHero MaCCOBoro L(Hana30Ha» rro HaY l l/-Ioi1 CneUl:1aJlbHOCHI 1.3. J 5. «<D113I1Ka 

aTOMHblX 51Llep H 3JleMeHTapHblx 4aCTJ1U, illl1311Ka BblCOKI1X 3HeprYIH» 11 BbIDOJlHeHHOH B 

cDe)),epaJlbHOM rocY.LlapCTBeHHOM 61O)),)KeTHOM 06pa OBaTeJlbHOM Y4pe)K)),eHl1l1 Bblcwero 

06p3.30BaHI151. «CaHKT-neTep6vprCKI1H rocyLlapCTBeHHblH YHI1BepCI1TeT». Ka(pe)),pa ~)),epHo­

cp113114eCKJ1X MeTOL!.OB I1CCJle)),oBaHI151., r0.iil!Pe,ilCTaBJlemI5I. 2025, a TaK)I<e npeLlCTaBJleHHbIX 

COI:1CKaTeJleM HaY4Hblx ny6JlI1KaUI1H, B KOTOPblX 113Jlara1OTC.5l OCHOBHble HaY4Hble 

pe3YJlbTaTbl .LlHCCepTaUI1I1, npl1H5ITbl CJleLlylOWl1e peIl1eHI1~, 3aMeqaHI151 11 peKoMeHLlaUI1H: 

IIpe}lcTaBJIeHHaH pa60Ta HBJIHeTCH aluyaJIbHOH B CI1JlY 60JIbWl1X nepCneKTI:1B 

npl1MeHeHI1~ pe3YJlbTaTOB I1CCJleLlOBaI-II1H 51llepHblx peaKUI1H He TOJlbKO B 06JlaCTI1 

cpYHllaMeHTaJlbHoi1 51.llepHOH qm3l:1Ke, 51..LlePHOI1 aCTpocpl13l1Ke, HO 1:1 llJl51. rrpOMbIWJleHHOrO 

nOJlY4eHI151. pa.LlI1OHYKJlI1LlOB. PeaJll13aUI1.5l B paMKax LlaHHoi1 pa60Tbl )KCnepI1MeHTOB, 

HaueJleHHblX Ha rrOJIY4eHI1e I1HcpOpMaUl111 0 CeQeHI151.X 06p3.30BaHI1~ paLll1oHYKJlHLlOB 

CypbMbl , npeLlCTaBJl5leT I:1HTepeC He TOJlbKO cpYHllaMeHTaJlbHOrO, HO 11 npl1KJlallHOrO 

xapaKTepa. C nOMOJUblO npOBeLleHHblX B Lll1CCepTaUI10HI-IOH pa60Te I1CCJleLlOBaHI1H, CTano 

B03MO)KHbIM OueHI1Tb Bep05lTHOCTI1 06p3.30BaHI151 Bcex rrpOllYKTOB peaKUl111 11 orrpelleJlI1Tb 

BbIXOLlbI (aKTI1BHOCTb 06p3.30BaBWI1XC5I B xOLle 06JlY4el-ll151 MI1WeHI1 paLlI10HYKJlI1LlOB) 

K3)KLlOrO 113 113Y4aeMblX pallI10HYKJJI:l1l0B. 0606weI-II1e )TI1X pe3YJlbTaTOB Ha WI:lPOKI:lH 

KJlaCC 1130TonOB OJlOBa, I1CrrOJlb3yeMblx B Ka4eCTBe MI1WeHeH, OTKPbIJlO 60JlbWI1e 

nepCneKTl1Bbl )])151 aHaJJI13a 1ll1HaMI1KI1 npOTeKaHl151. (p,n) 11 (p,2l1) peaKUI1H B cpeLlHeM 

MaCCOBOM Lll1anmOHe. 3KCnepl1MeHTaJlbHble HCCJJeLlOBaHI15! MaKCI1MYMOB CPYHKUI1H 

B036Y)KLleHI15I )THX peaKUI1H , C nOMOWblO I\'IOLlepH11311pOBaHHoro MHweHHoro KOMnJJeKCa, 

npeLlOCTaBI1JlI:1 Ba)KHYlO I1H(l)opMaUI:1ID llJI5I )laJlbHeHWero npOMbIWJleHHOro np0l13BOLlCTBa 

paLll10HYKJll11l0B CypbMbl, nepCneKTI1BHblX LlJJ5I I1X I1CnOJlb30BaHI151 B HOBeHWI1X 

Melll1UI1HCKI1X TeXHOJlOrYI5IX Teparrl1l1 11 1ll:1arHOCTI1KI1 OHKOJJOrYI LleCKI:1X 3a60JleBaHI1I1. 

OCHOBHOH ueJIhlO )JaHHOH 1ll1CCepTaUl10HHOH pa60TbI .5lBJl.5lJlOCb BceCTopOHHee 

I1CCJle1l0BaHI1e 51.LlepHbIX peaKUI1H B 1ll:1an3.30He )Hepml1 OT elll1HI:1U LlO HeCKOJlbKI1X 
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neC5ITKOB M3B, C 06p3.30BaHHeM YI pacnanoM HYKJlOHHbIX CI1CTeM nerKOrO H cpenHero 

MaCCOBOrO nl1an3.30Ha. )]jl51 1l.0CTYI)f(eHYl51 naHHOH uenYi He06xo1l.YlMO 6b[nO peWYlTb 

CnenYlOIlJ,Yle 3anaLJYI: 

J. )J,mI I1HTepnpeTaUYlYI I1MelOIlJ,HXC5I 3KCrrepl1MeHTaJlbHbiX pe3YJlbTaTOB B 06JlaCTYI 

5wepHbIX peaKUl111 H11 3KYlX 3Heprl1H, npenJIO)](I1Tb nOTeHUYlarJ, KOTOPbII1 XOpOWO 6bl 

OnYlCblBarJ : a) ynpyroe paCCe51Hl1e nJl51 MaJlblX 3 Heprl1H; 6) Ce4eHYle peaKUI1Y1 CJIH51HI151 nJI51 

MarJbIX 3HeprYlH (aCTpO¢113WleCKI1H S-¢aKTOp); B) nOJIO)](eHYle pe30HaHCHo-non06Hofi 

CTpyKTYPbI nJI51 peaKUJ1I1: [2C +1 60 . 

2. DpoBecTYI I1CCJlenOBaHH51 rrpolleccoB CJlI151HI151, ynpyroro paCCe5lHI151 11 

06paJoBaHI151 MOJIeKYJl5lpHblX COCT05lHI1H B peaKlll1Y1 rOpeHI151 yrnepona B 3Be3nax Ha 

npl1Mepe 51nepHoH peaKUI1I1: 12C+ 
16

0 , 11 Onl1CaTb nOJlo)KeHYle BbICOKOne)!(aIlJ,eH YI 

HYl3KOJle)KaIlJ,eH BpaIlJ,aTeJlbHbIX nOJlOC nJl51 pe30HaHcHbix COCT051HYlH B 3TOH peaKUI1Y1 . 

3. I1poBecTI1 I1CCJlenOBaHH5I sr1l.epHb[X peaKUYlH C 06pa30BaHYleM HeHTpoHHO­

1136bIT04HbiX HYKnOHHbIX CYlCTeM JlerKOH rpynnbI Macc : 14C, 22Ne. 

4. DpoBecTI1 aHarJI13 5lnepHblx peaKlll111 C 06pa30BaHYleM HYKJlOHHblX CHCTeM B 

MaCCOBOM nl1arraJOHe C A < 30 YI I1CCJIeLlOBaHI15l CPYHKlll1H B036y)!(neHH5l 5lnepHbIX 

peaKUI1H C BbIneTOM HdiTpoHa B KOHeLJHOM COCT05lHI111 nJI51 MaCCOBoro nl1aIlaJOHa C A > 
40. 

5. I1poBecTI1 I1CCJlenOBaHI15l srLlepHblx peaKUYlH C HYKJlOHHbJMYI CI1CTeMaMYI cpenHeH 

rpynnbI Macc C 06pa3013aHYleM B BblxonHblX KaHanax panYloHYKnYl1l.0B, KOTopble 

I1CnOJlb3YlOTC5l B srnepHoH MenYlUYlHe. 

6. PaJpa60TaTb 11 pearJI130BaTb MeTOnYlKy npOBeneHI151 3KCnepl1MeHTOB C 

BbICoK0060raIlJ,eHHbIMI1 Ml1illeH5lMI1 nJI5l Yl3YLJeHYl5I CPYHKUI1H B036Y)KneHI15l 5lnepHblx 

peaKUYlH B WYlPOKOM nYlana30He CTarJKYlBalOillYlXC5l 4aCTI1U YI 51nep. 

7. 	 I1poBecTYI 3KCnepYlMeHTbl C 06nYLJeHYIeM BbICoK0060raIlJ,eHHbIX Ml1llJeHel1 

I 17 119 ,h 6v
1130TonOB OJlOBa: Sn YI S n c uenblO lcY4eHYl5l 't'YHKUI1I1 1303 y)](neHI15l 5lnepHblX 

v 117S 117 119 11 9S
peaKUIm: n(p.n) Sb 11 Sn(p,n) b, a TaK)f(e 3 KCnepYlMeHTbi no H3Y4eHHfO 

MaKcHMYMOB CPYHKUYlti B036y)](neHYl5I :.HYlX peaKUYlH. 

8. I1poBecTI1 neTarJbHbIH aHarJYl3 (PYHKUYlH B036y)!(neHYl5I srnepHblX peaKllYlI1: 

117Sn(p,n)11 7Sb H I 19Sn(p,n)1 19Sb C YlCnOJlb30BaHYleM Bbl6paHHbJX TeOpeTWleCKYlX MOnenel1. 

9. DpoBecTI1 aHaJlYl3 CPYHKUYlH B036y)](neHYl5I peaKllYlH (p,n) , r Lle B Ka4eCTBe MYlllJeHeH 

¢l1rYPl1pYfOT 1130TonbI onOBa C MaCCOBblMYI 4Y1CJlaMYI: 115 , 116, 118, 120, J22 , C 

06pa30BaHYleM panYloHYKJIYJ1l.0B CypbMbl B BbJXOnHblX KaHaJlax. 

10. OnpeneJlI1Tb q)YHKUYIYI Bblxona Yl3 TOJlCTOH MYlllJ eHYI nn51 (p,n) pea](llYlI1 C 

06paJoBaHI1eM panl1o HYKJll1nOB 117Sb YI 11 9S b . 

ABTOPOM nYlCCepTaUYlOHHOrO I1CCJlenOBaHYl5l 6bIJII1 nonYLJeHbI CJlenYlOll.{Yle 

OCHOBHble HaY"IHble pe3YJIbTaTbI: 

I . IToKa3aHo, '{TO rrpl1 I1CnOnb30BaH1111 COBpeMeHHbIX YCKopl1TenbHbIX KOMnJleKCOB, 

CYlCTeM nYlamOCTI1KI1 nYLJKOB B pOKYlMe peaJlbHOrO BpeMeHYI YI paJpa60TaHHbiX 3neKTpOH­

HblX CI1CTeM 06pa60TK11 CYlrHarJon C KpeMHYleBblX 1l.eTeKTOpOB Mo)](HO 3cp cpeKTYlBHO l13y­

4aTb 5l1l.epHble peaKUHYI C HeI1TpOHHO-Yl36bJT04HbJMl1 arJbcpa-KJlaCTepHblMYI HeCTa6Y1JlbHbI­

MYI MYlllJeH5IMYI, a TaK)Ke 51nepHble peaKUI1Y1 C YlOHaMI1 C 06paJOBaHYIeM YI pacnanoM CO­

CTaBHbIX 5lLlepHbiX CI1CTeM nerKOI1 11 cpenHel1 rpynIlbI Macc. 

2. DOKaJaHO, 'ITO llpH I1ccnenOBaHYlI1 5lLlepHOI1 peaKUYlH: 

14C( 12C,al a2)--+26Mg*_,22Ne*_.... 180 06pa3YIOTC5I BbICOKOB036Y)1(LleHHble COCT05lHl151. C 
npYlMeHeHYIeM cneUYlaJlbHOro MeTona 06pa60TKYI lleTeKTOpHblX CY1Tl-larJ013 110 (l)OpMe l1M­
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nYJlhCa YllaJIOCh 111leHTl1cpl1UI1pOBaTb 3HepreTI1yeCKI1e nOJlOChI, rrpI1Ha)lJle)KaWl1e npOTO­

v rh 	 6.7r · 9 lOB liB 12. 14C
HaM, llel1TpOHaM, TpI1TOHaM, 311h't'a-yaCTl1uaM 11 JlerKI1M 51llpaM: ~I,' e, " 

3aperl1CTpl1pOBaTh 3K30TI1yeCKl1e HeihpOHHO-vI36bITOYHhle 51llpa 6He 11 06HapY)J(l1Tb cne­

v 14C(12C 6H )2th, '" 6nYlOml111 KaH311 peaKUl1H: _, e I'-Ie' , a TaK)I<e 0 HapY)I<I1Th p5l1l BhICOKOCnl1HOBbIX 

COCT05lHI1H B 51llpe 22Ne. AH311113 xapaKTepHCTI1K 3TI1X COCT05lHI1t!, n03B011I1J1 OTO)I<lle­

CTBI1Tb HX C BpamaTeJ1bHhlMl1 n0J10CaMI1 C P33Jll1YHOt! CTpYKTYPOH, KOTopble MorYT COOT­

BeTCTBOBaTb 51llePHblM MOJleKYJlaM. 

v.., B 	 14C(12C 1 2) 26M ", 22N '" (.). HCCJlellyeMOI1 peaKUHI1 -,a a - ) [_ g' ---> e' ---> 180 3HeprH5I nyLIKa 

12C - 44 M3B) B 06JlaCTI1 3Hepmt! B036Y)J(lleHI151 OT 16 110 30 M3B 6hlJIO 06Hapy)[(eHO 

n5ITb BbICOKOCnl1HOBbIX COCT05lHl1M B 51llpe 22Ne. 3TI1 COCT05lHI151 6bIJ111 OTHeceHbI I< Bpawa­

TeJlbHhIM rrOJlOCaM P33Jll1'-lHOH CTpyKTyphL KOTopble Mor)'T COOTBeTCTBOBaTb 51llepH1IM 

MOJleKYJlaM. 

4. 	 Dpl1MeHeHl1e CneUI1311hHOrO nOTeHUI1311a, n03BOJll1JlO Onl1CaTb ymoBoe pacnpe­

12C 160 6v 	 vlleJIeHl1e npOllYKTOB peaKUl111 + B WI1POKOl1 3HepreTI1yeCK0l1 0 JlaCTI1, BKJllOYalO­

wet! COCT05lHI151, KOTophle MoryT 6hITh OTHeceHbI K BpawaTeJlbHhlM rrOJIOCaM (MOJleKYJl5lp­

Hble KOHcpl1rypaul1l1). TaK)Ke 6bIJ10 rrOKa3aHO , Y.TO llJl51 3HaYI1TeJIbHOH 06JlaCTI1 3Heprl1H 

B036Y)I<lleHI151 COCTaBHoro 51llpa, Q)I<HllaeTC5I onpelleJleHHOe Y.HCJIO pe30HaHcoB. 

5. B llHCCepTaUI10HHot! pa60Te 6bIJIH npOaH31111311pOBaHbI COOTBeTCTBYlOWI1e yrJ10­

Pc 160 	 IIBble pacnpelleJleHI151 peaKUl111 - + , 11 npOBelleHO cpaBHeHHe I1X C nOJII1HOMaMH e­

)[(aHllpa P33JlI1YHbIX nOp5l1lKoB. DbIJlO 06Hapy)!(eHO, YTO npl1 COBnalleH1111 pe30HaHca C Ma­

nbIM yrJlOBhIM MOMeHTOM 11 npl1BelleHHOH WI1Pl1HOH C 06nacTblO, lleMOHCTpI1pYlOmeH no­

JlHHOMl1311hHYlO CTpyKTypy nOll 60JlhWl1MI1 ymaMl1, MQ)KeT I303HHKHYTb OUm60YHa51 Kap­

TI1Ha, n01l06Ha51 npl1cYTcTBl1lO BhlCOKocn HHOBoro pe30HaHca. TaKl1e COCT05lHl151 MoryT 

6bITb OWI160YHO 111leHTI1Cpl1UI1pOBaHbI KaK pe30HaHcbI (<<JlQ)In-IbIe pe30HaHcbl»), npHHan­

Jle)KaWl1e BpalllaTeJlbHot! nonoce. TaK)Ke B YKa3aHHot! peaKU1111 6bIJlO onpelleJleHO nOJlO­

)[(eHl1e B03MQ)[(HbIX pe30HaHcoB B OnTI1'-IeCKOM nOTeHUl1311e . 

6. B XOlle aH311113a npoueccoB CJI1151HI151 51llep , I1rpalOWHX B3)[(H)'lO pOJlh B aCTpocpl1­

311yeCKHX npoueccax (oc06eHHO peaKUl111 CJlI151HI151 51llep C 3Heprl151MI1 B6JlI1311 KYIlOHOB­

CKoro 6apbepa), 6bIIll1 npOBelleHbl COOTBeTCTBYlOm11e paCyeThI KaI< aCTpocpl1311yeCKOrO S­
cpaKTopa, TaK 11 CeyeHl15J peaKUI1H C HCnOJlb30BaHHeM nOTeHUHaJlOB, nOIlyyeHHbIX llIl51 

OflI1CaHI151 51llepHhlX peaKUHt! Jlen<oro 1v!aCC0I30ro 1lI1ana30Ha. Pe3),J!bTaTbI paCyeTOB no[(a­

331111, L[TO 06a nOTeHUH311a XOPOUJO OrIHCbIBalOT 3KcnepH lvleHT311bHble llaHHhle 13 llHana­

30He 3HepmH 110 20 M3B. OTMey.aeTC5I. YTO TaKoe nOBeneHl1e COXpaH5IeTC5I BnIlOTb 110 

Ml1Hl1M311bHblX 3HayeHHH Cey.eHI1H B6Jll1311 «faMoBcKoro OKHa». 

7. bhIIl l1CnOJlb30BaH MeTOll aH311H3a aCTpoclm3Hy.ecKoro S-cpaKTopa Ha OCHOBe 

CpOpM311H3Ma np5lMoyrOJlbHOH nOTeHUH311hHOH 51Mh!. K npel11vlymeCTI3aM llaHHOrO MeTOlla 

CJlellyeT OTHeCTH MaJIOe YHCIlO napaMeTpoB: pallHyc B3aHMOt1eHCTI3I151, lleHCTBHTeJlhHYlO 

y.aCTh nOTeHUl1aIla - OnHCb[BaeT npl1T5DKeHHe l1Ill1 OTT311KI1BaHHe 11 MHI1M)'lO yaCTh nOTeH­

UI1311a - xapaKTepH3),eT HaCKOJlbKO HHTeHC11BHO HlleT CIlH5IHHe (fusion) 51llep, a TaK)I<e 

npOCTOT), paCLleTOB C MI1Hl1MH3aUHeH BblYI1CIlYlTeIlbHblX pecypCOB. C nOMOWblO TaKOH 

MOlleIlI1 n05lBHJlaCb B03Mo)[(HOCTb H3yyaTh 51BIleHl1e , CB5I3aHl-lOe C YMeHbweHl1eM S­

cpaKTopa B peaKUI151X 3Be31lHoro HYKJleOCl1HTe3a - 3cpcpeKT nOllaBJIeHI151 Cey.eHH5I npl1 Ma­

Jlb[X 3Heprl151X , H npOBOllHTb cpaBHeHI151 C paCyeTaMI1 Ha OCHOBe onTWleCKI1X nOTeHUHa­

JIOB. DpellJIQ)I<eH Hbl~ iI'teTOn naJI 1303MO)I(HoeTb nposeeHl epaBHJHeJIbHbIH aHaJIl13 I1HTeH­

CHBf-lOCTH npoTeKaIOIllI1X npoueccoB B pa3Hblx B3al1MOlleMcTBYlOWHX CHCTeMax. Ba)l(HbIH 

pe3ynbTaT coeTOHT B TOM, LITO pa36poc HOpMl1pOBaHHoro ceYeHH5I B TeKyli~H x pacye-rax 



OKa3aJlC51 B rrpeLle11aX OLlHOrO rrOp5lLlKa . CpaBHeHHe C 3KCnepHMeHTallbHblMH LlaHHblMH rro­

Ka3aJlH, 4TO HMeeT MeCTO xopowee COBnaLleHHe pe3),11bTaTOB TeOpeTH4eCKHX paC4eTOB, 

nOfl),4eHHb1X C n01'.1OWbfO LlaJ-IHOH l'vIO..'le11H. TaKHM 06Pa30M, YLlaeTC51 He T011bKO npeLlCKa­

3bIBaTb H onpeneJ151Tb Ce4eHH51 CJ1H5IHH5I nfl51 MaJlblX 3HeprHH, HO H n)'4we nOHHMaTb Me­

xaHH3M npOTeKalOWHX 5lLlepHblX peaKUHI1 LlJ151 Cfl)'4a51 nerKHX 51Llep, npeLlCTaBn5lfOWHX 

aCTpoqm3H4ecKHH H HTepec. 

8. fIpoBeneHbl TeopeTH4eCKHe HCCflenOBaHH5I <PYHKUHI1 B036Y)J(neHH5I 51nepHblX pe­

aKUHH (p,n) THna Llfl51 cpeLlHero H T5I)KeflOrO 1'.1aCCOBoro LlHana30Ha: OT A = 40 no A =: 239, 
C03naHa COOTBeTCTBYlOLLta51 CHCTeMaTHKa H BbI6paHbl onTHManbHble napaMeTpbI 1'.1OLleflH ­

p0l3aHH51 LlJ15l Bcex paccMoTpeHHblx Y4acTKoB CPYHKUHH B036Y)J(LleHH51, 4TO rr03BOflHflO 

rroLlTBepLlHTb MexaHH3Mbl )THX 51nepHbIx npoueccoB. 

9. 5blflO npoaHaJU13HpoBaHo 120 3KcnepHMeHTaJlbHbiX CPYHKUHH 13036Y)KneHH5I 

51nepHblx peaKUHH , B :1HeprenlyeCKOM nHana30He OT nopora peaKUI1H H no 60 M 3B , 13 

MaCCOBOM nHanaJOHe OT A =: 40 no A =: 60, a TaJOKe npOBeneH cpaBHHTenbHblH. aHaJlH3 C 

pac4eTaMH Ce4eHHH. Ha OCHOBe pa3pa60TaHHoH CHCTeMaTHKH. 3TOT aHaJTH3 rrOKa3aJl xo­

powee COBnaLleHHe pe3Y11bTaToB pacLleTa C 3KCnepH1VleHTaJlbHbJMH LlaHHbli'vlH . 5bJ110 yCTa­

HOBfleHO, 4TO Hal160JlbUme OTKJlOHeml51 n1151 npeLlnQ)KeHHoH CHCTeMaTHKH Ha6J1fOLlafOTC51 

B 06nacTH MaJTbIX 3HeprHH. B p51Lle cfl)'4aeB, 06HapY)J(eHbI pacxQ)!(LleHH5I C cHcTeMaTHKol1 

Lln51 06nacTH 3HeprHH pacrroflQ)KeHHOH. H.l:DKe KynoHoBcKoro 6apbepa. J{fl51 HeKoTopblX 

5lnepHblx peaKUHH B 06naCT51X 6flH3KHX K HX nopory, npH aHaJTl13e 3KcnepHMeHTaJlhH0l1 

HH(pOpMaUHH 6bln 3aqmKcHpoBaH CHCTeMaTHyeCKJIH cnBHr no 3HepmH. 3TO rrpHBoLlHT K 

fl051BneHHlO OTnH4HblX OT H)'fl51 3HaYeHHI1 ce4eHHH, fle)!(aWHX Ha rpacpHKe cPYHKUHH B03­

6Y)KneHH51 HH)](e 3HepfHH nopora peaKUJIH, LJTO YKa3blBaeT Ha B03MO))(Hble oWH6KH. B 3KC­

nepH1'.1eHTanbHblX LlaHHbIX, a TaK)](e Ha rrorpewHocTH B npouenype CKaHl1pOBaHH5I 3Kcne­

pHMeHTaJlbHblX pe3YflbTaToB. C LlPyroH CTOPOHbl, CTOHT OT1'.1eTHTb, LJTO CHCTeMaTHKa no­

Ka3bIBaeT xopowee COOTBeTC1'BJIe B 06nacT5Ix, CB5I3aHHbIX C 51LlepHbIMH npoueccaMH 

npenpaBHoBecHoH 31'.1I1CCI1H . OCHOBHOi1 pe3ynbTaT naHHblX I1CCnenOBaHHI1 CBOnl11'C5I K TO­

My, 41'0 TaKOH nOLlXOLl MQ)KeT 6blTb Hcnonb30BaH nfl51 KOnl1LJeCTBeHHOH oueHKH npouec­

COB 06pa30BaHH5I KOHKpeTHbI X pa..'lHOHYKJ1HLlOB B BblXOnHbIX KaHaJlaX B peaKUH51X C pa3­

flWIHbIMI1 MHWeH5IMH , TaK KaK nOflyyeHHa51 CHCTe!'vraTHKa rr03BOJJ51eT XopOWO onHcaTb 3a­

BI1CHMOCTb Ce4eHI151 (p,n) peaKUHH OT 3HeprHH HaJleTalOwero npOTOHa. non yyeHHble pac­

XQ)KneHH5I pe3YJ1bTaTOB TeopeTH4eCI(J1X paCyeTOB C 3KcnepHMeHTaJlbHbIMl1 LlaHHblMI1 nn51 

peaKUHH Ha H30Tonax 0110Ba, a TaK)l(e HYK11Hnax: 85 Rb, 94Sr, 130Te, 150Nd H B oc06eHHOCTl1 

B 06naCTH MaKCH1'.1YMa <PYHKUHH B036y)!(neHH5I, nalOT BeC01'.1bl11 apryMeHT n1151 npOBeneHI151 

LlononHHTenbHblX 3 KcrrepHMeHTaJJbHblX HccneLlOBaHHH 51LlepHbiX peaKUHH C ),Ka3aHHblMH 

H30TonaMH. 

10. 51111 npOBeneH neTanbHblH aHaJTH3 cPYHKUHH B036Y)I<LleHH5I }{LlepHblx peaKUHH nfl51 
44S 119 117S 161

nonY4eHH5I paLlHOHYK11HLlOB: c, S b, b Tb, H paLlHOHYKJ1I1LlHblX reHepaTopOB: 

44Ti/44S 99 M 1991l1T P 
c, 0 c . e3yJ1bTaTbl JTHX paC4eTOB MQ)I<HO HcnOflb30BaTb B npHKnanHblX 

pa60Tax no npOH3BOLlCTBY 99 Mo /9911lTc Ha UHK110TpOHax cpenHHX 3Hepml1 : OT 40 no 80 
M3B na)](e B YCJIOBH51X OrpaHHLJeHHOrO Ha60pa )KCnepHMeHTaJTbHbIX llaHHblX B YKaJaHHoH 

0611acTH :meprHH. 

11 . J{fl51 IlpOBeLleHH5I HCCJlenOBaHHH 51nepHblx peaKuHH H Llfl}{ peWeHH5I 3anaLJ, CB5I­

3aHHbiX C npoH3Bo)],CTI301'v[ pa)],HoHYKflIinoB, 611fl MonepH H3HpoBaH MHweHHblH KOMflfleKC. 

)lfl51 pa60Tbl C MHorOKOMnOHeHTHbIMH, MHorocfloHHbIMH Ii TOflCT11MH MHWeH5IMH, HC­

n011b30BaJlaCb CHCTeMa ra30Boro 11 )](HLlKOCTHoro oxna)J(LleHH51 . 5blJ1a c03LlaHa HOBa51 CH­



CTeMa MOHl1TOpl1Hra HarpeBa MI1WeHeH 11 BbI6paHbI OI1HIMaJJbHble l1apaMeTpbI Cl1CTeMbI 

OXfla)l(LleH1151 Ml1WeHeH. 

12. BbITIOflHeHbI 3KCnepl1MeHTbJ C Ml1WeH5IMH: Ag, Cd, Cu, Fe, Ti, Hep)J(aBelOweti 

CTaJJl1, nalS n . 06pa60TKa 11 BceCTOpOHHl1H aHafll13 pe3YflbTaTOB JKCnepl1MeHTOB lUJ5I Bb160­

pa OKOWIaTeflbHOH MeTOLlI1KI1 I1pOBeLleHI151 3KCnepl1MeHTOB C MHOrOCflOI1HbIMl1 11 TOflCTbl­

MI1 Ml1WeH5IMI1 H, rflaBHoe, C BblCoKo060raweHHbIMI1 Ml1WeH5IMI1 OflOBa . 

13. TIpoBeLleHbJ JKCnepl1MeHTbI C o6JIY'-IemleM BbICoKo06oraweHHblx (60flee 85%) 

OJIOB51HHbIX IVII1WeHeH: 117Sn 11 11 9Sn C ueJ1blO 113Y1IeHl151 CPYI-IKUI1H B036Y)!(LleHI151 51LlepHblx 

peaKUl1H: JI7Sn(p,n)117Sb 11 119Sn(p,n)119Sb. 

14. BbJ6paHbl TeOpeTl1'-IeCKl1e MOLleJII1 LlJI5I aH8..J1113a CPYHKUHH B036Y)I<LleHl151 51LlepHblx 

peaKUI1H: 117Sn(p,n)117Sb 11 119Sn(p,n)119Sb. 

15. 06pa60TaHbI LlaHl-lble 3KCnepl1MeHTOB no H3Y4eHHlO <PYHKUl1H B036Y)J(LleHl151 

51LlepHblx peaKUHH: 117Sn(p,n)1 17Sb H 11 9Sn(p,n)11 9Sb. 

16. [JpoBeLleH aHaJII13 peaKUI1H: I17Sn(p,n)11 7Sb 11 119Sn(p,n)11 9S b C I1CI10flb30BaHl1eM 

I1peLlflQ)J(eHHblx TeopeTWleCKI1X MOLlefleK 

17. Bbll10JIHeHbl 3KCnepl1MeHTbI no LleTaflbHoMY l1CCfl eLlOBaHl1 lO MaKcl1MYMOB CPYHK­

UHH B036Y)J(LleHH51 51LlepHblx peaKUl1H: 11 7Sn(p,n) I 17Sb 11 119Sn(p,n) I 19S b. CHCTeMaT11311po-

BaHbI 110JIYl.JeH Hble LlaHHble. 

18 . [JpoBeLleH aH8..J1113 CPYHKUI1H B036Y)f(LleHH5I peaKUl1K (p,n) C 1130TOnaMI1 OflOBa, C 

MaCCOBbIMI1 411Cflarv1l1: 11 5, 116, 118, 120, 122 C 06pa30BaHI1eM paLl110HYKflHLlOB CYPbMbI B 

BblXOLlHblX KaHaJIax . 

19. Ha OCHOBaHHH 110JlYQeHHblX 3KC l1epHMeHT8..J1bHbIX LlaHHblX LlJI51 CPYHKUI1H B03­

6Y)f(LleHH5I peaKUHH: 11 7Sn(p, n) 11 7Sb 11 119Sn(p, n) 119S b 6bIJIl1 CLleJIaHbl oueHKH BblXOLlOB 

paLll10HYKfll1LlOB CypbM bI (Llfl51 npl1KflaLlHbIX pa60T C ueflblO I1X I1p0l13BOLlCTBa Ha YCKOPI1­

Tefl5lX I1POTOHOB) 113 TOJICTOH MHWeHl1. bbInO nOKa3aHO, YTO 3a 6 lJaCOB 06JIY4eHH51 OflO­

B51HHOH Ml1WeHl1 nYYKOM npOTOHOB TOKOM Bcero 13 1°MKA H 3Heprl1 eH 15 M3B MQ)](HO 

Hapa60TaTb paLll10HYKfll1LlbI 119Sb 11 117Sb C aKTI1BHOCT5IMI1 OKOflO 8 fbK 11 120 fbK, COOT­

BeTCTBeHHO. 3TO naeT I1peKpacHylO B03MO)l(l-IOCTb LlJ151 I1cnOflb30BaHI151 nOJIYlJeHHbIX 

rh ~ 11 7Sb'l:'YHKUl1l1 Bb1XOLla npl1 I1JTaHl1pOBaHI1H I1P0l13BOLlCTBa paLlHoHYKJ1I1LlOB B peaKUI151X C 

npoToHaMH C JHepfH51MH 60JIbWe 15 MJB, TO eCTb B JHepreTI14eCKHX 06JIaCT51X, fIle 3KC­

nepHMeHT8..J1bHble LlaHHbJe Ha CerOLlH51WHHH LleHb OTCYTCTBYlOT. 

H3YQH3S1 IJ np3KTIJlleCK3S1 JH3LfHMOCTh LlaHHOH pa60TbI 3aKJJlO'-1aeTC5I B CJIeLlYlO­

weM. [JOflyyeHHble pe3YJIbTaTbl I1CCfleLlOBaHI1K npoueCCOB CflH5IHH5I, ynpyroro paCCe5lHI151 , 

06pa30BaHI151 pe30l-laHCHblX COCT05lHI1H B 5lllepHblX CI1CTeIVlax , 06Pa3YlOIllHXC5I npH B3aH­

MOLleii:cTBI1I1 4aCTHU 11 5lLlep flerKoro MaCCOBoro Lll1ana30Ha, a TaK)[(e pe3YJIbTaTbI l1CCfle­

LlOBaHI1H 51LlepHbIX peaKUl1H C 06paJOBaHHeM HeHTpOHHO-H36bIT0'-1HbIX HYKflOHHbIX Cl1CTeM 

n03BOJI5IT OTBeT11Tb B «3eMHbIX» JIa60paTop1151X Ha BonpOCbI 0 pa3HbIX cueHap1151X 3Be311­

HOi{ 3BOJIlOUl1l1 11 oc06eHHOCTeH HYKJleOCI1HTe3a BO BCeJTeHHoH. 3TO nOMQ)](eT COKpaTI1Tb 

paCXOLlbI Ha LlopOrOCT051LLll1e npoeKTbL CB5I3aHHble C KOCMH4eCKl1Ml1 CTaHUl151Ml1 11 KOCMI1­

lJeCl(HMI1 06cepBaTOpH5IMH B OKOfl03eMHOM 11 Me)KnJlaHeTHOM npOCTpaHCTBe, nocKOflbKY 

OTBeTb1 Ha 3aTpOHYTbJe BonpocbI 6YLlYT l1CKaTb B 3KCnepl1MeHTaX Ha 3eMfle . 

B npeLlCTaBJIeHHOH Lll1CCepTaUHOHHOH pa60Te TaK)«e 6bIna nOflyyeHa I1HcpopMaUI151 0 

CPYHKUI151X B036Y)[(lleHI151 5111epHbIX peaKUI1H C 06pa30BaHl1eM pall110HYKJII1LlOB, npHHaLlfle­

)l(awl1X cpeLlHeMY MaCCOBOMY LlHana30HY. B LlaHHOM CJlYLJae BmKHbIM rrpl1KJlaLlHblM cpaK­



TOPOM , CTaJIO I1CITOJlb30BaHl1e MOllepHl1311pOBaHHOrO MI1WeHHOfO KOMnJleKCa. ,llaHHoe 

MI1WeHI-lOe YCTpOi:fcTBO 6bIJlO CneUl1aflbHO CKOHCTpYl1pOBaHO llJl51 BbI60pa OnTI1MaJIbHbIX 

pe)!<l1MOB 06JlY4eHI151 pa3JlWIHbIX TBepllOTeJlbHbIX Ml1WeHeH l1 MQ)KeT l1CnOJlb30BaTbC5I He 

TOJlbKO llJl51 npOBelleHl151 CPYHllaMeHTaJIbHbIX l1CCJlellOBaI-lI1H 5111epHbIX peaKUI1H Ha nY4Kax 

npOTOHOB, lleHTpOHOB 11 aflbcpa-QaCTl1U, HO 11 .llJl51 peWeHI151 npl1KJlallHbIX 3alla4 no np0l13­

BO/lCTBY palll10 HYKJll1110 B, npl1l'vleH5IeMbIX B npOMbIWJleHHOCTI1 11 Melll1UI1He. B XOllC npo­

BenCI-IHbIX 3KCnepl1Mel-lTaJIbl-lblX pa60T 6blJlO nOK3.3aI-lO , '-ITO TaJ<OH MI1WCHl-lbIH KOMDJleKC 

MQ)KeT 6bITb l1CnOJlb30BaH Ha MHOfl1X MaJIora6apl1THbIX UI1KflOTpOHax, CneUHaJII13I1PYfO­

LUl1XC51 Ha np0l13B0L1CTBe palll.1 0HYKJll1110B . 

B03Bpawa5lCb K np06JleMaM I1CCJlellOBaH,11J1 cPYHKUl1H B036Y)KlleHI151 5111epHbIX peaI<­

UI1H MQ)KHO KOHCTaTl1pOBaTb, l.{TO 3KCnepl1MeHTaJIbHbiX llaHHblX no CeyeHI151M p5l11a pcaK­

Ul1HllJl51 np0l13BOnCTBa Ba)KHbIX nJl51 51nepHo:i1 Menl1Ul1HbI pallHOHYKJll1nOB, Jll160 HenOCTa­

T04HO (oc06eHHO B 06JlaCTI1 3Heprl1H HafleTaJOWl1X npOTOHOB OT 10 no 20 M3B), Jll160 

OHI1 OTCYTCTBYJOT Bo06we. TaKI1M 06Pa30M, nOJlY4eHHbIe 13 pa60Te HOBbIe llaHHbIe MQ)KHO 

6YlleT C ycnexoM npl1MeHl1Tb nJl51 pa3pa60TKe TeXHOJlOfl1H no np0l13BOllCTBY panl10­

HYKJlI1.ll0B , l1CnOJlb3yeMbix 13 HOBeHWHX MeTOnaX panHOHYKJll1.llHOH nl1arHOCTHKI1 l1 Tepa­

nl1l1 OHKOJlOrl14eCKHX 3a60JleBaHl1H. DpOaHaJI113l1pOBaB pe3YJlbTaTbI 3KCnepl1MeHTaJIbHbiX 

11 TeOpeTl1'-:leCKI1X HCCJlenOBaHHH CPYHKUI1H B036Y)!{lleHl151 peaKUl1H (p, xn) 13 LlHalla30He 

3Hepf'HH 6-80 M3B llJl51 51LlepHbiX CI1CTeM cpellHeH rpynnbI Macc , C 06pa30BaHl1eM pa.lll10­

HYKJlHnOB: CKaHLll151, TeXHeUl151 , CYPbMbI, Tep61151, 6bIJlH C03naHbI npellnOCblJlI<11 nJl51 l1X 

npOMbIWJleHHOfO nOJlY4eHI151 C 1I0CJlCllYlOWHM l1CnOJlb30BaHl1eM B MeTOnax npeUl13110H­

HOH Bl13yaflI13aUI1l1 3JlOKa4eCTBeHHblX HOB006pa30BatIl1H , HanpaBJleHHOH panl10HYKJlI1lL­

HOH TepanHl1 11 KOM6l1Hl1pOBaHHblx MeTOllOB Jle4eHI151 paKa - TepaHOCTI1Ke. 

Ba)KHOe npl1KJlallHOe 3Ha4eHl1e l1MeIOT pac4eTbI, ClleJlaHHble 13 11 l1CCepTaUI10HHOM 

pa60Te llJl51 BblXOllOB ueJfeBOrO palll10HYKJll111a 113 TOJlCTOH MHweHH B 51.llepHbiX pCaKUI151X 

Ha YCKOpI1TeJle , Korna 06pa3yeTc5I aKTHBHO OpI1MeH5IeMbIH B MHPOBOH KJlHHH4eCKOH 

npaKTI1Ke peaKTopHbIH panl10HYKJlI111 99mTc (a TaK)!{e ero feHepaTOpHa51 cpopMa­

99Mo/99mTc) . AHaJIOfl14Hble paC4eTbI ITO BbIXOllaM 113 TOJlCTOH Ml1WeHl1 6bIJll1 CllCJlaHbl l1 

nJl51 nepCneKTI1BHbiX llJl51 HC)lOJlb30BaHl151 B MeTOllaX TCpaHOCTI1KI1 palll10HYKJl HllOB: 11 7Sb, 

119Sb. 3Tl1 llaHHbIC n03BOJlI1Jll1 ClleJlaTb OueHKI1 Hapa60TaHHoti aKTHBHOCTI1, H ClleJlaTb 

BbJBOL(bl 0 IJ,eJleco06pa3HOCTI1 np0l13BOllCT13a 991llTc, Ha YCKOpl1TeJl5lX npOTOHOB C 3Hepf'H5I­

MI1 OT 40 llO 80 M 3B, a palll10HYKJlI1110I3 CypbMbl Ha MaJIora6apHTHblX UI1KJlOTpOHax C 

3Hepfl151Ml1 OT 7 no 15 M3B. TaKI1M 06pa30M , CTaHOBHTC5I B03MO)!{HbIM 06eCne4l1Tb no­

Tpe6HOCTI1 Melll1UI1HCKI1X yy.pe)J{l(eHI1H B pallHO(papMnpenapaTax, KOTopble conep)J(aT yKa­

3aHHble panl10aKTHBHbIe 11 30TonbJ. 

nOJlHOTa HJJlOmeHHSI MaTepHaJIOB J].HccepTaUHH B nYOJlHKaUHSlx H anpooaUHSI 

pa6oTbl. Do MaTepHaJlaM 11I1CCepTaUI1I1 ony6JlI1J(oBaHbI 20 CTaTeH 13 BellYWl1x 

Me)KLlYI-lapOllHbIX peueH3l1pyeMbIx cpl13114eCKI1X )I<ypI-w.flax, BXOLl5lWl1X B nepeQeHb BAK l1 

6a3bl llaHHblX PI1HL(, Web of Science H Scopus. Bce nOJlQ)KeHl151 , BbIHOCI1MbJe Ha 

3aWl1TY, HaWJlH oTpmKeHl1e B ny6JlI1KaUI15fx. Pe3YJlbTaTbi pa60TbI 6b1Jll1 llOJlQ)I<eHbI Ha 15 

Me)Kn YHaponH bIX KOH cpepeH UI151X . 

3aKJII01.f.eHHe 

,l],l1CCepTaUI10HHOe HCCJlellOBaHl1e )Kepe64eBcKoro BJlalll1Ml1pa I1oCI1(pOBI1y.a «.51J].epHble 

peaKUHH npH HHJKHX :mepmSlx BJaHMOlleHcTBHSI C o6paJOSaHHeM H paCna)lOM 



HYKJ10HHbIX CIiCTeM J1erKOrO H CpeUHerO MaCCOBoro Uliana30Ha» COOTBeTcTByn 

nacnopTY no HaY'-lHOH CneUl1anbHOCTI1 1.3.15. «<I>H3HKa aTOMHhlX Huep H 

JJ1eMel-lTapHbIX ~laCTHU, cJHI3HKa BblCOKHX JHepl'HH» 11 peKoMeHnyeTC51 K 3all-tI1Te Ha 

COI1CKaHl1e Y'-leHoH CTeneHI1 nOKTopa qm3I1Ko-MaTeMaTI1'-1ecKl1x HaYK. 

HapyweHI151 co CTOPOHbT :>Kepe6'-1eBCKOro Bna)lI1Ml1pa 110Cl1cpoBl1'-Ia n. 11 fIpl1Ka.3a 

CfI6fV OT « 19» H0516p51 2021 r. N~ 1118 111 He BbI5!BneHbI 

11 fIpl1Ka.3a CfI6rV OT 03.07.2023 N2 9287/1 He BbI51BneHbI. 

Bce OCHOBHble BbIHOCI1Mble f-Ia 3aWI1TY HaY'-IHble rvlaTepl1aJ1bI 

ony6nl1KOBaHbT B npennO)[(ef-IHbIX COI1CKaTeneM CTaTb51X. 

KOJIJIeKTHB COTPYUHIiKOB Kacpe)J,pbJ 5l)J,epHO-(pI1311'-1eCKI1X MeTonOB I1ccne)J,OBaHI151 

CfI6fV peKoMeH)J,oBaJ1 uliccepTaUHIO :>Kepe6'-leBCKOfO Bna)J,J-f Ml1pa 110CI1<QoBI1'-1a no 

«5InepHble peaKUl111 npl1 HI13KI1X 3Hepfl15!X B3aI1MOn eHCTBI15! C 06pa.30BaHI1eM 11 

pacnanoM HYKnOHI-:IbIX CI1CTeM nefKoro 11 cpenHero MaCCOBoro nl1ana.30Ha» K 3aLUHTe Ha 

COHCKaHHe y~leHoH CTeneHH OKTO a cbI13I1KO-MaTervtaTI1'-1eCKI1X HayK no HaY~IHOH 

CneUHaJIhHOCTH 1.3 . 1 S. «cPl13l1Ka aTOMHblX 5!)]ep 11 3neMeHTapHbix '-IaCTI1U, cpl1311Ka 

BblCOKI1X ::mepmH» 

fIPH npOBeneHl111 ronOCOBaHI15I KOnneKTI1Ba COTPYnHI1KOB nonpa.3neJleH 115l (npoToKon 


3aCenaI-:lI151 N244112 /8-02-3 OT 27.03.2025) B KOJ1I1'-1eCTBe 26 '-JenOBeK, Y'-IaCTBOBaBWI1X B 


3aCenaHHI1 113 36 '-IenOI3eK WTaTHoro COCTaBa: 


fIporonocoBanl1 «3a»: 26, 

«npOTI1B»: Q, 

«B03n ep)Ka.'TI1Cb » : Q. 


Dpocpeccop C B03nmKeHI1eM 


065J3aHHOCTeH 11.0. 3aMeCTI-fTen5J 


3aBenYlOwero KacpenpoH 


(rJo.".!f('HOCl1I b) 

cPI1311'-1eCKHH cpaKynbTeT CTI6fV ~~. r . Ulen'IIHHa 
(HOU lleHOBCI/; Ue CJllp)'I{mypHO?O nodpmOI!)eHllfI) 

(nO d l1l1Cb)
nOKTOp CPI13.-i'viaT . HaYK 

28.03.2025(Y' leHUfl cmeneHb) 

f'ac lilUrPP06A'O noOnllCII. oama noueHT 
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