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,[(HpeKTOp <t>rI3YH I1HCTHTYT H,LI,epHhIX 

HCCJIe,Ll,OBaHHH P AH 

npocpeccop, ,LI,OKTOP TeXHHqeCKHX HayK 

OT3bIB 

ne.uymeH OpraHH3aIJ;HH 

<l>e.uepaJIhHOrO rocy.uapCTBeHHOrO 61O.uJKeTHOrO yqpelK,UeHHH HayKH l:IHCTHTYT 

H.uepHhIX HCCJIe.uOBaHHH POCCHHCKOH aKa.ueMHH HayK 

Ha .uHccepTaIJ;HIO IIIEIiAJIl:IHA BaCHJIHH EnreHheBHqa 

"PeKOHCTpYKIJ;HH li>OTOHOB H :mepreTHqeCKaH KaJIH6pOBKa IJ;HJIHH.upHqeCKOrO 

KaJIOpHMeTpa .ueTeKTopa KM,ll,-3", 
npe,Ll,CTaBJIeHHYlO Ha COHCKaHHe yqeHOH CTeneHH 

KaH,LI,H,LI,aTa CPH3HKO-MaTeMaTHqeCKHX HayK no CneUHaJIhHOCTH 01.04.01 - npH60phI H 

MeTO,Ll,hI 3KcnepHMeHTaJIhHOH CPH3HKH 

,[(HccepTaUHH B.E.llla6aJIHHa nOCBHIl(eHa paJpa60TKe aJIrOpHTMoB peKoHcTpYKUHH 

KHHeMaTHqeCKHX napaMeTpoB CPOTOHOB H npOue,Ll,yp 3HepreTHqeCKOH KaJIH6pOBKH 

UHJIHH,LI,pHqeCKOrO 3JIeKTpOMarHHTHOrO KaJIOpHMeTpa ,LI,eTeKTOpa KM,[(-3, COCTOHw:ero H3 ,LI,ByX 

qaCTeH: KaJIOpHMeTpa Ha OCHOBe )KH)]:1<oro KceHOHa H KPHCTaJIJIHqeCKOrO CsI KaJIOpHMeTpa. 

OCHOBHOH 3a,Ll,aqeH KaJIOpHMeTpa KM,[(-3 HBJIHeTCH pemcTpaUHH CPOTOHOB, BhIJIeTalOlllHX no,Ll, 

60J1bIIII1MH yrJ1aMI1 KOCH nyqKOB 11 I13MepeHI1e HX 3HepmI1 H Koop,Ll,HHaT. )J;JIH npOBe,Ll,eHHH 

npeUH3HOHHhIX 3KcnepHMeHTOB, KaJIOpHMeTp ,LI,OJl)KeH 06JIa,Ll,aTh BhICOKI1M 3HepreTHQeCKHM H 

npOCTpaHCTBeHHhIM paJpeIIIeHHeM. 

AKTYaJIhHOCTh H HOBH3Ha HCCJIe.uonaHHH He BhI3hIBaeT COMHeHHH, nOCKOJIhKY 

HBJIHeTCH COCTaBHOH qaCThlO 3KcnepHMeHTOB Ha 3JIeKTpOH-n03HTpOHHOM KOJIJIaH,LI,epe B3I1I1

2000, H TOqHaH KaJIH6pOBKa KaJIOpHMeTpa He06xo,Ll,HMa ,LI,JIH pellleHHH cpYH,LI,aMeHTaJIhHhIX 

cpH3HqeCKHX 3 a,Ll,aq , B pH,LI,y KOTOPhIX Mo)I<HO ynoMHHyTh npeUI13HOHHoe H3MepeHHe nOJIHOrO 

CeqeHHH 3JIeKTpOH-n03HTpOHHOH aHHHrHJIHUHH B a,Ll,pOHhI , H3yqeHHe CBOHCTB JIerKHX 

BeKTopHhIX Me30HOB H ,LI,p. 3a,Ll,aqa KaJIH6pOBKH KOM6HHHpOBaHHoro 3JIeKTpOMafHHTHoro 

KaJIOpHMeTpa, COCTOHw:ero H3 ,LI,Byx PaJJIHqHhIX ,LI,eTeKTOpOB, pellleHa B 3TOH pa60Te BnepBhle. 

Pe3YJIhTaThI, nOJIyqeHHhle B 3TOH pa60Te, HCnOJIh3YlOTCH B aHaJIH3e 3KcnepHMeHTaJIhHhIX 

,LI,aHHhIX, Ha6paHHhIX C ,LI,eTeKTOpOM KM,[(-3, ,LI,JIH H3yqeHHH 60JIhlllHHCTBa cpH3HqeCKHX 

npoueCCOB. 
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KnaCTcpOB B KMopHMeTpe. 

B TPCThCH r JlaBC npOL(e}1;ypa KMH6pOBKH 

I1pOL(e}1;ypa BKnIOqaeT B 

CsI KMOpHMCTpa C Hcnonh30BaHHeM }1;aHHbIX TonbKO :1TOH 

)KH}1;KOKCeHOHOBoro H KMOPHMCTPOB C 

C nOMOLQhIO KOCMHqeCKllX qaCTHL(. 

qaCTHL(hI, 

aKTYMbHOCTb pa60TbI H <pOpMynHpyeTc~BBC}1;Cmm )l,HCCepTaL(HH 

3HaqHMOCTb a TaK)Ke nO}1;p06HOnpe}1;MeT HCCne}1;OBaHH~, HOBH3Ha H 

l13nmKeHbI nOnmKeHIUI, BbIHOCHMbIe Ha 3alIl.l1Ty. 

B ncpBOH rJIaBC }1;HCCepTa[(,HH 

H KM,U-3. 

}1;peH<pOBa~ KaMepa, npOnOpL(HOHMbHa~ 

Ha OCHOBe H c60pa 

npHBO}1;HTC5I OIUl:caHHe KOMnneI(Ca 

}1;eTeKTopa: 

KanopHMeTp 

onHcaHa CHCTeMaCsI 
}1;aHHbIX, nporpaMMbI HaKOnneHH5I H aHMH3a }1;aHHbIX, nporpaMMbI 

rJlaBa nOCB5ILQeHa onHcaIHUO L(HnHH}1;pW.J:ecKoro KMopHMeTPa }1;eTeKTOpa 

KM,U-3. nO}1;p06HOe onHcaHHC cro nO}1;CHCTCM: KMopHMeTpa Ha OCHOBC )KH}1;KOrO KCCHOHa 

H KMopllMeTpa Ha OCHOBC KpHCTMnOB CsI, H nporpaMMHoro 

06CCnCqCHH~. H3JIO)!(elIa KOHCTPYKL(ll5I KMOpHMCTpa Ha OCHOBe )KH)l,KOro 

H3nmKCHbI npllHL(llnbI pa60ThI II ero 

COCT05ILQHH H3 

HH}1;HBH}1;YMbHhIH CqCTqHK, nOKa3aHbI DOJlhlllOe 

BHHMaHHe peKOHCTpYKL(HH 

TeXHHqeCKHe 

KpHCTannOB CsI(Tl) onHcaH 

CqCTqHKOB. 

KMopHMeTpa. 

Hcnonh30BaHllCM KocrvmqCCKHX qaCTHL( B 3aXO}1;ax. ,UmI KMH6pOBKH 

Hcnonb3YIOTC5I KOCMHqeCKlle MIOOHbI, a TaK)KC C06hITH5I OT C+-C- I10}1;P06HO 

onHCbIBaeTC5I KMH6pOBKa KMOpHMClpa C nOMOLQhIO KOCMHKH, a 3aTCM 

COBMCCTHa5I KMH6pOBKa LXc H Kan:opHMCTpOB. I1pe}1;CTaBneHbI pe3ynbTaThI 

CHrHaJla OT KOCMHqeCKHX qaCnIL( B 3aBHCHMOCTH 

npeHMymecTBoM )Kll}1;KOKCCHOHOBoro B OTHOlIleHHH 

OT 

SIBmreTC5I B03Mo)KHOCTh BOCCTaHOBnCHH5I }1;BlDKCHll5I 

qTO n03BOn5ICT pC3ynhTaThI KMll6pOBKll C 

Hcnonb30BaHHCM KOCMHqeCKHX qaCTHL(. 3TOM YMeHblIlaCTC5I BKna}1; B 

CHCTCMaTHqCCKYIO norpelllHOCTb onpC}1;enCHHSI Karm6pOBOqHbIX K03<p<pllL(HeHTOB OT 

KOCMllqeCKHX llaCTl1lJ;.HeTOqHOCTH onHCaHll5I HMnynbcHblX II ymoBblx 

B qeTBCpTOH fJlaBe ll3nO)KeHa npOL(e}1;ypa KMll6pOBKH KMOpHMCTpa C 

Hcnonb30BaHHeM Co6hITHH 

IWTOPhIX OT60p onHCbIBaeTC51. 

M3B. 

npH :meprHH 800-900 M3B. 

paCCe51.HHH. I1oKa3aHbl 

MropHTM KMH6pOBKH. 

KMH6pOBKH COCTaBHna OKono 1 %. 

IJvl.l\JJ.''''rIYUl TOqKll 

MM. I1pe}1;CTaBneHa 

H c+e --; 

nOCBHLQeHa npOL(e}1;ypaM BOCCTaHOBneHH51. KIIHcrvtaTHtleCKHX 

B ::mCKTpOH-n03IITpOHHYIO COCTaBl1nO OKono 2 
PCKOHCTPYKL(HH <pOTOHOB Ha OCHOBC npOL(CCCOB 

Macce 

nHOHa COCTaBllno OKono 11 M3B. 



B 3aKJUO'IeHHH OCHOBHble 	 3a 

naHHbIX C neTeKTOpOM KM,n-3 
OCHOBe CsI xopOllIHe rrapaMeTpbI. 

rrpouenypbI MOHHTopHpOBaHH5I pa6oTocrroco6HoCTH H cTa6HJ1bHOCTH KaHaJlOB 

OTI01HKa KaJlOpHMeTpa He xY)Ke 1%. 
rrpoUenypbI cOBMecTHoH KaJIH6pOBKH )!(HnKOKCeHOHOBoro H CsI r<aJlOpHMeTpoB C rrOMOLUbID 

KOCMHqeCKHX qaCTfm H C HCnOJIb30BaHHeM ynpyroro 3JIeKTpOH-no3HTpoHHoro 

TIorpeiliHocn, onpeneJIeHI15I KaJlI16pOBOqHbIX COCTaBI1JIa 

::;1.5% nJI5I )I(I1.nKOKCeHOHOBoro I{aJlOpl1MeTpa 11 He xY)l(e 3% nJI5I CsT KaJlOpHMeTpa. 

Pa3pa60TaHbI peKoHcrpyKUl111 CPOTOHOB 11 BOCCTaHOBJIeHH5I I1X KI1HeMaTl1qeCKI1X 

He,[{OCT3TKOB. 

onHCbIBaeTC5I KaJlOpl1MeTpa C nOMOLUbID 

KOCMI1QeCKHX QaCTHU, He YKa3aHO, KaKHe I1MeHHO qaCTI1UbI 3TO 

IWCMHlIeCKl1e MIDOHbI. 

2. Ha CTp. 61 BblpmKeHHe «KaJlH6pOBKa CsI npOBOnHTC5I C nOMOLUbID 

KOCMHqeCKI1X QaCTHU B 3aXOnax C HCnOJIh30BaHI1eM naHHhIX TOJIhKO OT KaJl0pHMeTpa» 

HCnOJIh3yeT TepMI1H «3aXOnbI», KOTOPbIH 5IBHO 

3. <!>0pMYJIa .3) Ha CTp. 63 
3H3'-IeHI15I K03CPtPHUl1eHTOB 113 

4.Ha 5.16 Macce 

CPOTOHOB. JIeBOM «o6pe3aHa» QaCTb C nl1KOM nl10Ha. BbIJIO 

npl1BeCTH 06a cneKTpa nJI5I OnHHaKoBoro I1HTelPBI.'UJa Macc OT 0 
no npl1MepHO 700 

5. 	B YKa3bIBaeTC5I, liTO Ha60p naHHbIX npOBOnHJIC5I C 2010 no 2013 rf. 

BpeMeHI1 11 n03ToMY 

,UaHHble 0 napaMerpax KaJlOpl1MeTpa B 

KaK Hanpl1Mep, MeH5IeTC5I CBeTOBbIXO,U KPI1CTaJlJIOB CsI 11 BGO Ha 

lUO 6bIJIO Ba)KHO nOKa3aTb 

B qaCTHOCTH, BpeMeHHoe B 3aB11C11MOCTI1 OT 3Hepml1 (POTOHOB. 

TaKl1e naHHble OL!eHb HHTepecHbI, VU1A"TL.roCl KOM611HI1pOBaHHYID CTpYKTYPY 

KaJlOpl1:v1eTpa. 

OTMeQeHHble BhIllie HenOCTaTKI1 HI1 B 

RE. llle6aJI11Ha. I1M OQeHb 11 KaqeCTBeHHhle 

MeTOn11QeCKl1e '[{ocTOBepHocTh KOTOPbIX He B.bI3hIBaeT COMHeHI15I. Pa3pa60TaHHble 

B.E. IlIe6aJ111HbIM npouenypbI KaJlI16pOBKH KaJlOpl1MeTpa 

o6ecnermBaIDT TOQHOCTb KaJI116pOBOQHbIX K03tPtP11U11eHTOB Ha ypoBHe 1.5 ,UJI5I 

)K11nKOKceHOHOBoro 11 OKOJIO 3 % nJI5I KaJlOp11Merpa neTeKTopa 

pe3YJIhTaTOB TeM, QTO pa3HOrO Tl1na XOPOIliO 

Me)!(ny co6oH. TIpaBHJIbHOCTb 113MepeHH5I 

KOHTpOJIHpyeTC5I C nOMOIL\bID KOCM11QeCK11X qaCTHU, C ynpyroro 

paCCe5IH115I 11 npouecca 

CPOTOHOB 11 C nOMOIL\bID npymx 

BOCCTaHOBJIeH115I K11HeMaTfIQeCK11X 

C nOMOLUbID 

11 nOKJIanbIBaJl11Ch Ha 11 Me)f(nYHaponHhlx 

I15I<!> CO P AH, tPH3HK11 



ocpopMJIeHa. KaqeCTBO PHCYHKOB H Ta6JIHIJ, XOpOillee. ABTOpe¢epaT rrpaBHJIbHO OrpmKaeT 
cO,nep)l<aHHe ,nHCCepTaIJ,HH. 

)J;HccepTaIJ,H5I B.E. llle6aJIHHa Ha TeMY "PeKOHCTpYKIJ,H5I ¢OTOHOB H 3HepreTHqeCKa5I 
KaJIH6pOBI(a UHJIHH,npHqeCKOrO KaJIOpHMeTpa ,neTeKTOpa KM,a-3", rrpe,nCTaBJIeHHa5I Ha 
COHCKamre yqeHOH CTerreHH KaH,nH,naTa CPH3HKO-MaTeMaTW-IeCKHX HayK, COOTBeTcTByeT BCeM 
Tpe6oBaHH5IM BAK, a ee aBTOp BaCHJIHH EBreHbeBHq llle6aJIHH 3aCJIY)I<HBaeT rrpHCY)K,neHH5I 
eMY yqeHOH CTerreHH KaH,nH,naTa ¢I13HKO-MaTeMaTHqeCKHX HayK rro CrreUHaJIbHOCTH 01.04.01 
rrpH60pbI H MeTo,nbI 3KcrrepHMeHTaJIbHOH cpH3HKH. 

OT3bIB paccMoTpeH H YTBep)l(,neH Ha 3ace,naHHH YqeHOrO COBeTa I1HcTHTYTa 5I,nepHblx 
HCCJIe,noBaHHH PAH 23 Ma5I 2016 r., rrpOTOKOJI N2 3 

OT3bIB COCTaBHJIH: 


3aBe,nYlOmHH OT,neJIOM ¢H3HKH BbICOKHX 3HeprHH 


I1HCTHTYT 5I,nepHblx HCCJIe,noBaHHM POCCHMCKOM aKa,neMHH HayK 


ITpocpeccop, ,nOKTOP cpH3.-MaT. HayK 


Ky,neHKo IOPHM fpHrOpbeBHq 


kudenko@inr.ru 


KaH,nH,naT cpH3.-MaT. HayK 


CeJIH,noBKHH AH,npeii: )J;MHTpHeBHq 
.~ 
ss@inr.ac.ru 

117312, MOCI<Ba B-312, rrpocrreKT 60-JIeTH5I OKT5I6p5I, 7a 

<I>e,nepaJIbHOe rocy,napCTBeHHOe yqpe)I(,neHHe HayKH "I1HCTHTYT 5I,nepHblx HCCJIe,noBaHHM 
POCCHMCKOM aKa,neMHH HaYK" 

TeJI: +7(499) 135-77-60 <DaKc: +7 (495) 132-22-68 

3JIeKTpOHHbIM a,npec: inr@inr.ru 
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