OT3bIB o¢uuuanbHOro ONMNOHEHTA
Ha JUCCepTalMIO Ha COUCKAHUE YUYEHOM CTEIeHH
KaHaunata pusnko-MateMaTHdeckux Hayk @ypcosoit Hanex el KOpbeBHbI
Ha TeMy: «DoTosIepHbIe peaKIlii Ha U30TOMax dpOus, IUCTIPO3Usl, NaJUIAaus U
MOJIHOIeHa»
o cneuranbHOCTH 1.3.15. @U3KMKa aTOMHBIX AAEP ¥ 3J€MEHTAapHbIX YacTHII,

(u3rKa BEICOKUX SHEPrui

Hucceprauuss ®@ypcoBodi Hanexasl HOpbeBHBI IOCBsIIEHA H3YYEHHIO
(GoTOsIIEpHBIX peakuuil pa3iIMYHOM MHOXXECTBEHHOCTH Ha H30ToNax 3pous,
IMCTIpO3usi, NayiaaMs W MonubneHa. B pamkax auccepTallMOHHON padoOTHI
BBITIOJIHEH IMKJI JKCIEPUMEHTOB IO OOJy4eHUI0 MHUIIEeHeH eCTeCTBEHHOTO
M30TOMHOrO COCTaBa Ha IydKaX TOPMO3HOro raMma-usinydeHus. IlomydeHsl
JITaHHBIE O BBIXOJAX M CEYEHMAX Ha SKBHUBAJEHTHBIM KBAaHT A8 (OTOSAECPHBIX
peaklHii, KOTOpble COTIOCTABJIEHBI C pe3yJbTaTaMU pacy€ToB, BBIMOJHEHHBIX Ha
OCHOBE KOMOWHHpPOBAHHOH Moaend  (DOTOHYKIOHHBIX  peakuuid H ¢
Ucrosb30BaHueM nporpammuoro koaa TALYS 2.0.

AKTyaJbHOCTB OUCCEepPTAaLMOHHOTO UCCIICAOBAHMS oOycJioBJIeHa
(GyHIaMeHTaJbHOW M MPUKIAIHOW 3HAYMMOCTBIO IOJYYEHUs] HOBBIX JaHHBIX O
doTosepHBIX peakiLusaX. Pe3ynbraTel TaKHX HCCIeI0BaHUH MO3BOSAIOT YITyOUTh
IIOHMMAaHUE MEXaHU3MOB BO30YKJeHHMS W pacnaga THraHTCKOro IHIIOIbHOTO
pe30oHaHca, a TaKkKe CO34al0T OCHOBY JUISI COBEPLUEHCTBOBAaHMSI TEOPETHUECKHMX
MoJenel B3aMMOEHCTBHS raMma-KBaHTOB C aTOMHBbIMHU siipamu. [Ipaktuueckas
3HAYMMOCTB OMNPEENSIeTCs BO3MOKHOCTBIO HUCIOJIB30BAHUS IIOYYEHHBIX JTaHHBIX
0 (OTOSAEPHBIX peakUHWsX I8 pelleHHs aKTyalbHbIX 3a/a4 pa3paboTKu
aJIbTEPHATUBHBIX TEXHOJOTMH IPOU3BOJCTBA MEIMIMHCKHX H30TOIOB H
YTOYHEHHUS MoJelieil, ONMUCHIBAIOIINX 00pa3oBaHHe U pa3pylleHue 000HIEHHBIX
sJep B aCTPOPHU3NYECKUX YCIIOBHSIX.

Kpome Ttoro, pabora ®@ypcooit H.KO. ocoOeHHO akTyaibHa B CBS3U CO

CTPOUTECJILCTBOM B Poccun ucTouHMKa KOMIITOHOBCKOTO H3JTY4YC€HUA Ha Oaze
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HaumoHaneHOro 1eHTpa Gusukud 1 matemMaTuku B ropoje Capos. [lonydyeHHsie B
JAMCCEePTAlMOHHON paboTe pe3yIbTaThl UCIIOJIB3YIOTCS TPH MJIaHUPOBAHUH MEPBBIX
raMma-aKTUBallMOHHBIX YKCIIEPUMEHTOB Ha JaHHOH yCTaHOBKE.

Jluccepramus  @ypcosoit  H.FO. mpexncraBnsier coboi  3aBepiu€HHOE
MCCIIeIOBAHHE M COCTOWUT W3 BBEICHHUS, YETBIPEX IJIaB, 3aK/IIOYEHHS W CIIHMCKa
auTepaTypbl. Pabora m3noxkeHa Ha 150 cTpaHMLax, COOEPKHUT 51 PHCYHOK H
27 tabmui. Tema pauccepTallid W €€ COJepXKaHHWE COOTBETCTBYIOT Hay4yHOU
crenranbHocTd 1.3.15. ®u3nka aTOMHBIX sEp W 3JIeMEHTapHbIX 4acTHll, (PH3HKa
BBICOKHUX SHepruii. ABropedepaT MNpaBUIBHO H IIOJIHO OTPAXKAET COAEpIHKaHUE
JAUCCepTaLUU.

Bo BBeneHMH 0003HAueHbl LENM M 3a0a4d JMCCEPTAlMOHHOH padoTHI,
00OCHOBaHBI aKTyaJlbHOCTh W CTENeHb pa3pabOTaHHOCTH TEMBI HCCIEeOBaHMS,
omnpeneneHa Hay4dHas M TPaKTUYECKas 3HAYAMOCTB IOJYyYEeHHBIX Pe3yJIbTaToOB,
MpeNCcTaBlIeHbl TIOJIOXKEHHUS, BBIHOCHMBbIE Ha 3alllUTy, a TaKXe IPUBE/IEHBI
CBeJIeHUs O MyOIMKalMaX cCoucKares U anpodaiuu paboThl.

B mepBoii riiaBe ONMMCHIBAETCS METOJMKA MPOBEAECHUS IKCIIEPUMEHTAIbHbIX
MCClIeIOBaHUM (OTOSAIEPHBIX peaKlMii Ha MHILEHAX €CTECTBEHHOI0 H30TOIHOIO
coctaBa M3 SpOusi, OUCIPO3Ms, NMautaaus W MonubaeHa. [l SKCIEPHMEHTOB
BEIOpaH raMMa-akTHBAlMOHHBIA METOJ, BKJIIOYAIOUIMHA OOydeHHe MHMIIEeHeH Ha
Iy4YKe TOPMO3HBIX raMMa-KBAaHTOB, T€HEPHPYEMBIX B BOJIBL(PAMOBOM KOHBEpPTOpE
NMpY TIONA/JaHWKM 3JIEKTPOHOB OT MMITYJIECHOTO pa3pe3Horo MukporpoHa PM-55
HUNUSID® MI'V u mukporpona MT-25 OUSN, a taxke u3mMepeHHe HaBeAEHHOH B
MUILEHAX AKTHMBHOCTH C I[OMOIIBIO JeTEeKTOpa W3 CBEpPXYHCTOro repmanus. B
NaHHOM TrJlaBe MOAPOOHO TMpeacTaBlieH BBIBOA (OPMYyN Uil  BBIYHMCIICHHS
3KCMEePUMEHTAIbHBIX BBIXOIOB U CEYEHUH HA SKBHBAJIECHTHBIN KBAHT.

BTopas riiaBa mocasiieHa TeOpeTH4eCKUM MOJesIM (QOTOSANEPHBIX peaKIid,
MCTIONB3YEMBIM B JIMCCepTallMOHHON pabore. PaccmoTpeHbl paspaboTaHHas B
HAUA® MI'Y xoMOMHHpOBaHHas MoJelb (OTOHYKIOHHBIX pEakUud H
nporpammusiii kox TALYS 2.0. B nporpammuom koge TALYS 2.0 npu pacuére

Cce4yeHHuH (I)OTOHOI’.HOHJ,GHHSI YYHUTBIBAJIHCH I'HraHTCKUHA JIHHOJIBHBIﬁ pe30HaHC H
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KBa3UJIEUTPOHHBIM MeXaHu3M Qoronorioumenus. [ onucaHus ITaHTCKOTO
JIMMOJBHOIO pe30oHaHca OBUIM PACCMOTPEHBbI Pas3jIMYHbIE BapUAHTHI CHIIOBBIX
(GOTOHHBIX (QYHKLHN, HO /I BCeX IMOCIeAYIOMNX pacuéToB BEIOPaHbI IapaMeTpPhbl
no ymoin4yaHuio. B KOMOMHHMpPOBaHHOW MoOJeTM (OTOHYKIOHHBIX pPeaKIUui
JOTOTHUTEBHO  YYMTHIBATUCHh  HM30CIHHOBOE  paclIerieHHe  I'MIaHTCKOTo
IMMOJIBHOTO pe30HaHca, BKIaJbl W30BEKTOPHOIO KBaApPYyIOJBHOIO pE30HaHCa H
o0epTOHa M’MraHTCKOIO JUII0JIBHOTO Pe30HaHca.

Tperbs rnaBa  COIEPKUT  OMUCAHHUE  PE3yJIbTAaTOB  IPOBEIAEHHBIX
uccleoBaHui. JI0CTOBEPHOCTh MOJYYEHHBIX JaHHBIX 0a3sMpyeTcs Ha COYETaHWH
IIAPOKO HCIOJIB3YEMOro TraMMa-aKTHBALlMOHHOTO MeToda 3KCIepHMEHTalIbHBIX
MCCIIEIOBAHUI MW XOpOIIO 3apeKOMEHJ0BABIIMX ce0si TEOpPETHYECKUX II0IXO0I0B
(koMOMHUPOBaHHOM MoAend (OTOHYKJIOHHBIX pPEaKLUUd M MPOrpaMMHOr0 Koja
TALYS 2.0), paccMOTpeHHBIX B IEepBEIX ABYX IyaBax padotsl. IlpeacraBieHbl
3KCIIepPUMEHTAJIbHBIE CEUeHHs Ha IKBUBAICHTHBIN KBAHT Ul (POTOHEHTPOHHBIX U
(GOTOMPOTOHHBIX peaKIUil HAa MUINEHSX €CTECTBEHHOIO M30TOIHOIO COCTaBa W3
3pOus, AUCTIPO3us, Majaagus ¥ MoiubaeHa. Takue gaHHbIe Ui GOTONPOTOHHBIX
peaklUuii Ha H30TOMax S3pOUs W TUCTIPO3US IOJyueHBl BIepBble. BBITOIHEHO
CpaBHEHHME JKCIIEPUMEHTAIbHBIX CEYCHHH Ha OJKBHUBAJICHTHBIH KBaHT C
pe3yJibTaTaMH PacyéTOB HA OCHOBE KOMOWHUPOBAHHOW MOJETH (POTOHYKIOHHBIX
peakuuii u no nporpamme TALYS 2.0, kotopoe moka3zano HEOOXOIUMOCTE yUETa
M30CIIMHOBOTO PACUIEIIIEHUs TMraHTCKOIO JUIIOIBHOIO pe30HaHca isl ONMUCaHHA
(OTONMPOTOHHBIX peaKIuii.

Ha ocHOoBe KOMOMHMpOBaHHOM MoJelH (DOTOHYKIIOHHBIX peakuuil Oblau
paccuuTaHbl BeCOBble KOI((UIIMEHTHl, KOTOpbIE II03BOJIMJIN BBIICIUTh H3
IKCTIEpUMEHTAJILHBIX JaHHBIX, MMOJY4YeHHBIX Ha €CTECTBEHHOH CMECH H30TOIIOB,
CeueHHWs] Ha SKBHUBAJEHTHBIM KBaHT s peakuuit (y, 1p), (y, 2n) u (y, 3n).
BbisiBIeHBl TEHJEHIIMH YMEHBIIEHUs CEeYeHUHW Ha DKBUBAJIEHTHBIA KBaHT [
peakuuu (y, 1p) BHYTpH Ka)[IOro H30TOIHOIO psila, a Takxke MX obIero craza
Npy yBeluyeHUH oTHoleHus N/Z. IIng peaxuwmii (y, 2n) u (y, 3n) 1nokasaH poct

COOTBETCTBYIOLIMUX CedYeHul ¢ yBenuueHreM N/Z.
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Kpome Toro, Obuid M3y4eHbl peakiMy, TPUBOAAIIME K OOpa3oBaHUIO He
TOJILKO OCHOBHBIX, HO W MeTacTaOWJIBHBIX COCTOSIHHH s1ep, YTO IO3BOJIHMIIO
OIpeeIUuTh H30MEpHble OTHOILIEHHUS JJIsi HEKOTOPBIX si/iep Maijiaaus, poaus,
mMonubneHa W Huobus. CpaBHEHWE IOJyYEHHBIX W30MEPHBIX OTHOIUEHHH C
pesyinbTaTaMH Jpyrux paboT W pacuéramu, BBINOJHEHHBIMH C MOMOUIBIO
nporpammuoro koga TALYS 2.0 ¢ napameTrpamu M0 yMOJ4aHHUIO, IIOKa3ajlo, 4TO
71 UX ONKMCaHUsl TpeOyeTcsl YUUTHIBATH MHOTOHYKJIOHHbBIE PEaKIUK U MIOPOrOBbIH
dakTop.

B 4erB&pTOil Ii1aBe MoOKa3aHa NPUMEHHMOCTb IMOJYYEHHBIX AAHHBIX JUIf
siepHON acTpoU3KMKK U MeJUIMHEL. B HacTosee BpeMs (oTOsIepHbIe peaKlhu
SBJISIIOTCS OIHMM U3 ClieHapueB 00pa3oBaHHs W pa3pylleHHs: O00MIEHHBIX saep B
mpolecce  HyKJeocHHTe3a. B jgucceprandd  MpeACTaBICHO  CPaBHEHHE
9KCIIEPUMEHTAIBHBIX CEYeHHH Ha OJKBUBAJIEHTHBIM KBaHT JUISI OCHOBHBIX
DOTOHYKIOHHBIX peaKLuii, NPUBONIIMX K paspyiuennto sinep '“Pd u Mo, ¢
pe3ynbTaTaMK pacuéToB HA OCHOBE KOMOWHHPOBAHHOH MoJeNd (OTOHYKIOHHBIX
peaklii, a Takke ¢ HCIOJb30BaHHEM mnporpammHoro koma TALYS 2.0 u
OoubnuoTeku olleHeHHBIX snepHblX naHHbIX JENDL. Ilokasano, 4TO KOZX
TALYS 2.0 u naussie oubnunorexku JENDL He no3BossifoT KOPPEKTHO ONUCBHIBATH
psan peakuuid (0COOEHHO (OTOMPOTOHHBIE), YTO MOXKET OTPaHUYMBATH TOYHOCTH
orpejieNieHHs CKOpocTel o6pa3oBaHus U pacrnasa 0O0OHIEHHBIX Sep.

Bo BTOpOoM naparpade gaHHOH rinaBbl paCCMOTPEHBI peaKUuy, IPUBOAAIINE
K 06pa3oBaHMI0 MeTuIMHCKEX u30TonoB 'Ho u ''Tb. B coBpemenHoi snepHO#
MeZuIMHEe (OTONMPOTOHHBIE PEAKUWH pacCMaTPUBAIOTCA KaK TepCreKTHBHBIN
croco0 MojayyYeHus: paJiroru30TONOB, UCIONB3YEMBIX Uil THArHOCTHKH U Tepaluu
pasnuuHbBIX 3aboneBaHui. B maparpade mnpeincTaBlieHbl IKCIEPUMEHTAJIbHBIE
pafHOXUMHUYECKHe BBIXOJbI (HOTOSAEPHBIX PEeaKlMi Ha MHUIICHAX €CTECTBEHHOTO
M30TOIMHOrO cocTaBa W3 3pOust ¥ mucrpo3us. Ha ocHOBe KOMOWHMpPOBaHHOH
MoJend (OTOHYKIOHHBIX peaKlui pacCUMTaHbl ONTHMAlbHble SHEPrHH A

napabotku '*Ho u '*'Tb Ha yckopuressx 31eKTpOHOB.



[TonoxeHus, BBIHOCUMBIE Ha 3allMTY, U BBIBOJBI TUCCEPTALIMOHHON PabOTHI
KOpPpeKTHbl U OOOCHOBaHBL. Pe3ynbTaThl nuccepTalid OBLIM OIyOJHMKOBAHBEI B
6 craThsX B  HAy4HBIX H3JaHHUAX, PEKOMEHIOBAHHBIX JJIA  3alIUT B
nuccepraiiioHHoM cosere MI'Y umenu M.B. JlomoHOCOBa, M IIpeICTaBlIeHBl B
20 nokmamax Ha BCEPOCCUNMCKHUX U MEXKIYHApOIHBIX KOH(PEPEeHIHIX.

B To e Bpems, K AMccepTallMOHHOM paboTe UMeeTCs psill 3aMEYaHHM

. OrcytcTByeT oOumii 0030p pe3yJbTaTOB U MEPCIEKTHB (OTOSIAEPHBIX
METOJIMK HCCJeoBaHusA, He 00CY)KIAlOTCsA MHbIE METOABI M IOAXOJbI K
paccMaTtpuBaeMoii pobieme.

2. He npueneHo oOcyxaeHHe CIEKTpa TOPMO3HOIO H3JIy4YeHHS ITydKa
3JIEKTPOHOB M €ro IEpeKpBhITHUS C DHEPreTUYECKOW 3aBHCHMOCTBIO
cedenuss ['JIP. Bunuser nu BbIOOp 3HEPrHM 3JIEKTPOHHOIO ITyYKa Ha
pe3yIbTaThl MPOBEACHHBIX OLIeHOK ceueHUi? [Ipu 3ToM BBIOOP TOIILUHEI
BOJIb()PaMOBOTO KOHBepTepa HHKaKk He OOOCHOBBIBAaeTCS (B pa3HbBIX
3KCIIEPUMEHTAaX — pas3Has TOJIUMHA TPU OTCYTCTBHHM KOPpEJSLHUH C
MaKCHMaJIbHOM SHEepruei 3J1eKTPOHOB).

3. U3 Tekcta paGoThl He SICHO, KaK OT IOJHOTO BBIXOAa (OTOAAEPHOU
peaklMM, OLICHEHHOTO HCXOJAs U3 4YHCIa CO3JaHHBIX H30TOIIOB,
OCYLIECTBIISIICS Nepexo K 3P PEeKTUBHOMY CEUEHUIO PEAKIIUH.

4. B Tabnuuax MorpemHOCTH NMPHBEAEHBI C U30BITOYHBIM YHUCIOM 3HAKOB
nociie 3anstoi. Hanpumep: 0.264 +0.061.

Bmecre ¢ Tem, yka3aHHble 3aMeuyaHUSi He YMAIAIOT 3HAYUMOCTH
JMCCEPTAallMOHHOTO  MccienoBanus. Jluccepranus oTBeyaeT TpeboBaHUAM,
yCTaHOBJIEHHBIM  MOCKOBCKMM  TIOCyJapCTBEHHBIM  YHUBEPCHTETOM  HMEHHU
M.B. JlomonocoBa k paboram mnopmobnoro poaa. Coxepkanue auccepTallvu
COOTBETCTBYET crneuuranbHocTH 1.3.15. Du3uka aroOMHBIX siJIEp U JJIEMEHTapPHBIX
4acTHll, (PU3MKa BBICOKMX 3Hepruil (Mo (U3MKO-MaTeMaTHUECKUM HayKaM), a
TaK)Ke KpuUTepusam, ompeneleHHbIM mm. 2.1-2.5 IlonoxkeHWs o NpUCYXKACHHH
yYeHbIX cTeneHed B MOCKOBCKOM TOCYJIapCTBEHHOM YHHBEpPCHUTETE HMEHH

M.B. JlomonocoBa. JluccepraumoHHOe HccleloBaHHe O(OPMIIEHO COTJIACHO
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tpeboBanusm [lomokeHHst O coBeTe MO 3allMTEe IMCCEPTallMii Ha COMCKaHHE
y4eHOU CTerneHW KaHauJaTa HayK, HA COUCKAHMUE yYEHOH CTENeHU NOKTOpa HaykK
MockoBckoro rocyaapcTBeHHoro ynuBepcutera umenu M.B. Jlomonocosa.
ABTOpedepar AuccepTaluy aJeKBaTHO OTPaXkaeT €€ OCHOBHOE COJIEpyKaHHe.
Taxum obpa3om, couckarens @ypcoBa Hanexxna HOpeeBHa 3aciyxuBaeTt
MPUCYKACHUS Y4YEHOH CTeneHH KaHauaaTa (HU3MKO-MaTeMaTHYeCKHX HayK IIO
crietmaibHOCTH 1.3.15. OK3KKa aTOMHBIX SI€p U J1eMeHTapHbIX 4acTull, hu3uka

BBICOKHMX dHEpPrui.
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