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1. BeeoeHue 

0,nHHM H3 OCHOBHbiX KOMDOHeHTOB, onpe,nenJIIOil(HX 3K
BHBaneHTHYIO ,IJ;03Y 3a 3all(HTOB 6onhlllHHCTBa Jl,nepHO- $H3H
qecKHX ycTaHoBOK, JIBnJIIOTCJI ueiiTpOHhl I I-:J/. )l.nJI HH
,IJ;HBH,IJ;yanhHOrO KOHTpOnJI ,IJ;03bl o6ny'leHHJI HeBTpOHaMH HaH-
6onblllee pacnpocTpaueuue nonyqun MeTo,n perucTpauuu 
TpeKOB npOTOHOB B JI,nepHOB 3MynhCHH, KOTOpOMY, B 'laCT
HOCTH, CBOBCTBeHHa cpaBHHTenbHO BbiCOKaJI 'IYBCTBHTenh
HOCTb B o6nacTH Tennoohlx u 6biCTphlx ueiiTpouoo. B OIUIH 
3TOT MeTO,II; BHe,npeH B np~~KTHKY HH,IJ;HBH,nyanbHOrO KOHTpOnJI 
6onee 10 neT uaJa,n 14 ·"' u ycnoouo o6oJuaqaeTcJI KaK 
H<l>Ku. llpuMeueuue JI,nepHhiX $oTo3Mynbcuii ,nnJI uu,nueu
,nyanbuoro KOHTpOnJI ,I1;03bl HeBTpOHOB COllpH~eHO C pJI,II;OM 
H3BeCTHbiX/I/ He,IJ;OCTaTKOB, 'ITO no6y,nuno HCKaTb HOBble, 
6onee COBepllleHHble MeTO,II;bl /l,6/ , OCHOBaHHhie B CBOeM 
60nhlllHHCTBe Ha UpHMeHeHHH TepMOniOMHHeCUeHTHbiX ,ne
TeKTOpOB /T Jl)l./ H ,neTeKTOpOB, B KOTOpbiX perHCTpHpyiOT 

cne,nhl pa.nuauuoHHhiX noope~.neuuii I )l.C Pll/. 
B uacTOJIIl(eii pa6oTe npooo,nuTcH cpaoueuue cPYHKUHB 

qyocTBHTenhHOCTH MeTo,noo H<l>Ku, TJI)l. u )l.CPll c uenbiO 
ycTauooneHHJI "KoHKypeuTocnoco6uocTu" H<l>Ku KaK uu
.nuou,nyanbuoro ,noJuMeTpa, a TaK~e yTO'IHJIIOTCJI ero oc
HOBHble xapaKTepHCTHKH B CBeTe ,naHHbiX COBpeMeHHOH 

HH$OpMaUHH. 

2. CpaeHeHue t~yecmeume/lbHocmeii H<PKH, 
TJI,4 u ,[{CPII 

llo,n 'IYBCTBHTenbHOCTblO 6y,neM UOHHMaTb peaKUHIO ,ne
TeKTOpa Ha e,nHHH.UY 3KBHBaneHTHOB ,II;03hl; ,nnJI ,neTeKTOpOB 
H<l>Ku H )l.CPll peaKUHIO HJMepJIIOT qucnoM TpeKOB ua e.n;u-

3 



7 
~ ., 

ro6 

rcr 

ro4 

')' ru3 
~-
~ ., 
c. ... ref. 

wr 
m-:8 ro-7 ro-4 ro-3 ID~ ro-r ro0 rol rrf ro3 

3Hep!'HR, llaB 

Puc. 1. l.Jyecmeume/lbHOCmb pa3/lU'lHblX oemeKmopoe KQK oo-
3UMempoe Hef.impOHOB." mepMO/l10MUHeCI.leHmHbJe OemeKmOpbl 
6 Li/1/ u 7 Li/7/, .ROepHa.R (Jomo:JMY/lbCU.R muna "K"/20MKM/ 
C (JU/lbmpaMU - 2, OemeKmOpbl C/leOOB paOUQI.IUOHHblX no
epeJtCOeHUU c paouamopaM u U3 237 Np - 3; 232 Th - 4, 6; 
7 Li- 5; Bi- 8. 

uuuy nnoiUa.AH .AeTeKTopa. qT06LI cpaBHHTL 'IYBCTBHTeJIL

HOCTL T JI)J. C 'IYBCTBHTeJILHOCTLIO li.~KH H )J.CPil, BLipa3HM 

peaKUHIO T JI)J. 'IHCJIOM 3KBHBaJieHTHLIX TpeKOB ua e.n.uuuuy 

llJIOIUa)J,H .AeTeKTOpa. 3KBHBaJieHTHOCTh YCTaHOBHM HCXO)J,H 

H3 TOrO, 'ITO MHHHMaJihHaH 3KBHBaJieHTHaH .A03a, H3MepHeMaH 

MeTO.AOM :H~Ku,- 20 M63p, a MHHHMaJILHaH nornoweunaH 

.A03a raMMa- H3Jiy'leHHH, H3MepHeMaH T JI)J. /B qacTHOCTH, 

.AJIH .AeTeKTopoB 
6 Li u 

7 Li /, - 10 Mpad7 I n~u 'IYBCTBn

TeJILHOCTH K TellJIOBhiM HeiiTpOHaM 80 63p/pa0 · B/. 
Ha puc. 1 npuBe.AeHhi 'IYBCTBHTeJihHOCTH :H~Ku, T JI)J. 

u )J.C PII K ueihponaM pa3JIH'IHhiX 3Hepruii. Y cTaHoBneuue 

¢YHKUHH 'IYBCTBHTeJihHOCTH li~KH /KpHBaH 2/ K ueiiTpouaM 

OllHChiBaeTCH B CJie.AYIOweM pa3)J,eJie. qyBCTBHTeJihHOCTh 

TepMOJIIOMHnecueuTuoro .AeTeKTopa ueiiTponoB 6 Li anL-
;8 I 

6e.AHOrO THna /KpHBaH 1/ 3aHMCTBOBaHa H3 pa60Thl ' npH 

3Hepruu Meuee 1 M:JB, a npu 6oJihWHX 3HeprHHX - H3 

pa60Thl /
9
/. ~YHKIIHH 'IYBCTBHTeJihHOCTH .AeTeKTOpOB CJie.AOB 

noBpe:lK.Aenuii c pa.AHa TopaMH H3 
237 Np /KpHBaH 3/ u 232 Th 
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/KpBBaH 4/ 3aBMCTBOBaHLI B3 pa6oTLI /2/. KpuBaH 7 -
7L· 3aBHCHMOCTL 'IYBCTBBTeJILHOCTH T JI)J. 1 OT :mepruu 

HeHTpOHOB flO .AaHHLIM pa60TLII0/. )J.aHHLie, npe.ACTaBJieHHLie 

UHcllpaMH 5,6,8, BLipa:lKaiOT OTHOWeHHH llJIOTHOCTeH CJie.AOB 

llOBpe:lK.AeHHH B nJieHKaX npB HCllOJIL30BaHHH pa.AHaTOpOB H3 
7 Li , 232 Th u Bi cooTBeTCTBeuuo K 3KBHBaneuTuoii .A03e 

6LICTPLIX HeiiTpOHOB /KpHBLie 5 H 6/ B 3KBHBaJieHTHOH .A03e 

ueiiTpouoB c 3Heprueii 6onee 20 M:JB /KpHBaH 8/ /II I. 
IlpuBe.AeHHLie ua puc. 1 .AaHHLie noKa3LIBaiOT, 'ITO cllyuK

uuu 'IYBCTBBTeJILHOCTH BCeX Tpex THllOB .AeTeKTOpOB _AaJieKH 

OT npe.AllO'ITHTeJILHOH - KOHCTaHTLI. Ilo CBoeii 'IYBCTBHTeJIL

HOCTH )J.CPIJ 3Ha'IHTeJILHO ycTynaiOT MeTO.AaM li~KH H T JI)J., 

'ITO 3a TPY .AHHT npuMeueuue )J.C PII B 6JIH:lKaiiwue ro.ALI .AJIH 

HH.AHBH.AyaJILHOrO KOHTpOJIH .AOllYCTHMLIX .A03 npH llOBCe.A

ueBHOM o6nyqeuuu. )J.aHHLie puc. 1 noKa3LIBaiOT, 'ITO T JI)J. 

HMeiOT 6onee BLICOKYIO 'IYBCTBHTeJILHOCTL, 'leM li~KH ,K 

ueiiTponaM c 3HeprHHMH Meuee 0,5 M:JB. )J.nH Toro, 'IT06LI 

YHCHHTL, B KaKOH CTelleHH 3TO CyweCTBeHHO, CJie.AyeT o6-

paTHTLCH K 3HepreTH'IeCKOMY pacnpe_AeJieHHIO 3KBHBaJieHT· 

uoii .A03LI. Ha puc. 2, B qacTHOCTH, npe.AcTaBJieHLI 3Hepre-
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Puc. 2. 3Hepzemu'tecKoe pacnpeOe/leHue :JKeuea/leHmHoii 
003bl HeiimpOH06 3Q 3QJI#U1/fOU CUHXPOI.lUK/l011fpOHQ." 1 - cneKmp 
"J1CeC11fKUU", 2 - cneKmp "M.RZKUU". 

5 



THqecKHe pacnpe~eneHHH 3KBHBaneHTHOB ~03bl 3a 3aiUHTOB 
cuuxpou.aKnoTpoua OHJIH; KPHBaH 1 - cooTBeTcTayeT yc
llOBHHM C O~HBM H3 HaB60nee "~eCTKHX" cneKTpOB HeBT
pOHOB, a KpHBaH 2 - C O~HHM H3 "MHrKBX" cneKTpOB. 3TH 
pe3yllbTaTbl CBH~eTellbCTBYIOT 0 TOM, qTo OCHOBHaH qacTb 
3KBHBanenTHOB ~Olbl o6ycnoaneHa 6LICTPLIMH HeBTpouaMH 
u HeBTpoHaMB BbiCOKHX 3HeprHB. HMeH B BH~Y 3TO o6cToH
TenLCTBO a ~aHHble puc. 1, MO~Ho yTaep~~aTL, qTo TJI~ 
ycTynaiOT B u.enoM no qyacTBHTenLHOCTH H<I>Ku, qTo ~ena
eT MeTo~ H<I>KH Hau6onee KOHKypeuTocnoco6HbiM no cpaa
HeHHIO C ~pyrHMH MeTO~aMH /TJI~, ~PCIT/, pa3pa6aTLI
aaeMbiMH B nocne~Hee apeMH. BepoHTHO, 3TO nono~euue 
COXpaHBTCH B TeqeHHe HeCKOllbKHX 6na~aBWHX neT. 

3. IfyecmeumeAbHOC111b HC/JKH K HeiimpoHaM 
pa3/lU'IHbiX 3Hepzuii u zpaoyupoeKa 

qyBCTBHTenLHOCTL MeTo~a H<I>Ku, onpe~enHeMaJI nnoT
uocTLIO TpeKOB npOTOHOB Ha 1 63p na~aiOIUHX H30TpOnHO 
B TenecHoM yrne 21r HeBTPOHOB paJnuqHLIX 3neprHB, npe~
cTaaneHa Ha puc. 1. ~o 3HeprHB HeBTPOHOB 0,3 M3B 
TpeKH o6ycnoaneHbl npoTonaMH H3 peaKU.HH 14 N (n,p ) 14 C ua 
aJOTe 3MYllbCHH DO~ ~eBCTBHeM TeDllOBbiX HeBTpOHOB, na
~aiOJUHX Ha qenoBeKa /ciJaHTOM/ HllH OTpa~eHHbiX OT Hero 
UpH o6nyqeHHH npOMe~yToqHbiMH HeBTpOHaMH. qyBCTBH
TellbHOCTh H<I>KH K HeBTpoHaM TaKux 3HepruB onucaua 
a pa6oTe II 21. ~nJI HeBTPOHOB c 3HeprHeB 0,5 715 M3B 
qyBCTBBTellbHOCTb onpe~enJieTCH TpeKaMH npOTOHOB OT
~aqu, o6pa3YIOIUHMHCH npH B3aHMO~eBCTBHH HeBTpOHOB 
C BO~OP<y,lOM 3MYllbCHH H pa~Ha TOpa KOppeKTHpyromero 
naKeTHKa 1. llpa pacqeye qyacTBHTenLHOCTH, o6ycnoaneu
HOB npoToHaMH oT~aqu, yquTLIBanHcb TOllbKO nepBLie coy
~apeHBJI HOpMallbHO na~aiOIUHX Ha DllOCKOCTb 3MYllbCHH 
HeBTpOHOB; B COOTBeTCTBHH C 3THM BenuquHy 3KBHBaneHT
HOB ~OJLI nepaoro cTonKHOBeHBH ~nJI HeBTPOHOB BLiqucnHnu 
Ha OCHOBaHBB 3HaHHH KepMbl / I 3/ H K03c}MllBU.HeHTOB KaqecT
Ba, peKOMeH~yeMbiX ~nH HeBTpOHOB pa3nHqHbiX 3HeprHB 
B pa6oTe 1141. llepexo~ K ycnoBHHM BJOTponuoro o6nyqeuuJI 
B TeneCHOM yrne 2 TT BbiDOllHHllH Ha OCHOBaHHH H3MepeH-
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uoro OTHOWeHBH qacna TpeKOB npOTOHOB OT~aqa npB BJO
TpOnHOM na~eHBB HeiiTpOHOB Ha nnOCKOCTb 3MYllbCBB K 
qacny TpeKOB npB HOpMallbHOM na~eHBB; 3TO OTBOWeHBe 
paBHO 0,75. 

rpa~yBpOBKa KacceT H<I>KH npoB3BO~BnaCb HaMH pa
uee IIBI 6e3 tiJauTOMa ueiiTpouaMB Po +Be ana Pu+ Be ac
TOqHBKOB. Heo6XO~BMbiB nOTOK HeBTpOHOB paccqHTbiBanB 
BCXO~JI B3 KpBBOB 1-ro CTOllKHOBeHBH. fipB 3TOM cqaTana, 
qyo ueBTPOHbl, npeTepneawae MHoroKpaTuoe pacceJiuae 
a Tene qenoaeKa, ~a~yT ~ononuaTenLHbiB BKna~ B qacno 
JaperacTpapoaauublx npoTouoa, qyo o6ecneqay npa6na
~euae K ~eBCTBBTenLHOB aenaquue ~Olbl ua noaepxuocTB 
Tena. B ma6A. 1 npaae~eubl acnonLJyeMble uaMH ~nH rpa~ya
poBKB H<I>Ku pauee a B uacToHmee apeMH ~aHHhle no 
KepMe (K )I 13< MaKCHManLHOB 3KBuaaneHTHOB ~ole (H) 11 41 , 
K03c}MllBU.HeHTY KaqecTBa (Q)1 141 H cneKTPY ueBTpouoa Po+Be 
a Pu +Be HCToquuKOB. Benuquubl K , H H Q a uacToJnu.ee 
apeMH B3Beweubl no cneKTPY ueBTpouoa Put Be HCToqua
Ka 115/ ~nH 3HeprHB ueBTpouoa >_0,3 M3B. BLIXO~ ueBTpo
uoa C TaKOB 3HeprBeB COCTaBnHeT npHMepHO 900/o OT 

nonuoro Bblxo~al 1 51 ~nJI 6onLwux /- 10 
7 

H. c -I I uc ToquuKoa; 
~nH MeHbWHX HCTOqHBKOB noqTH BCe HeBTpOHbl /- 9511/o/ 
6y~yT HMeTb TaKyiO 3Hepruro116! ~nH cpaBHeHHH B 111a6/l. 1 
npe~cTaaneHLI qacTo ucnonLJyeMble ~auuble B3 pa6oTLII 171. 

3uaqeuag qyacTBHTenLuocTH, nonyqeuuble npu rpa~yu
poaKe H<I>Ku c Pu +Be HCToquuKOM 6e3 ciJauToMa(A 1 ) npu 
BCnOllb30BaHHB BenuqHHbl 3KBHBaneHTHOB ~03bl nepBOrO 
coy~apeuHH K x Q H ua ciJauToMe (A2) c ucnoni.JoaauueM 
BenaqBHbl MaKCHManLHOB 3KBHBaneHTHOB ~03bl, OKalallHCb 
paBHbiMB: 

AI = /1,36±0,08/.104 mp.CM-2 63p -I; 

A2 = /1,23±0,08/.104mp.CM-
2
63p-

1
; 

A I I A 2 = 1,10±0,08. 
PacqeTuaJI aenuquua qyacTBHTenLHOCTB 

1,3.1o4mp.cM-2 63p-I. llonyqeuuble ~auuhle caa~eTenL
CTBYIOT 0 TOM, qTO Hanaqae tiJauTOMa He nOnBOCTbiO o6ec
neqaaaeT ~ononuuTenLHbiB BKna~ B qacno TpeKoB ua nneu
Ke, o6ycnoaneHHbiB MHOrOKpaTHbiM pacceHHBeM HeBTpOHOB 
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B ~aHTOMe. fi03TOMy rpa~yHpOBKa HH~HBH~yaJILHWX ~OT0-
3MYJILCHOHHWX ~03HMeTpOB HeRTpOHOB Ha ~HTOMe BBJIB

eTCB 6onee xoppeKTHOH. O~HaKo B :QeJIBX ynpoi:QeHHB B py

THHHOH ~03HMeTpHH ~onycTHMa rpa~yuposxa ~03HMeTpos 
B CB060~HOM npOCTpaHCTBe C llOCJie~YJOI:QHM BBe~eHHeM 
nonpaBKH Ha 10~ OT llOJiy'leHHOH llpH rpa~yHpOBKe 'IYBCTBH

TeJILHOCTH • 

MHoroneTHBB npaKTHKa noxa3ana, 'ITO BeJIH'IHHa qyu

CTBHTeJILHOCTH OCTaeTCB llOCTOJIHHOH /±10~/ MJI pa3JIH'I

HWX napTHH 3MYJILCJrli, TaK 'ITO MO>KHO npHHBTL: 

A = /1,23±0,15/.104
11fp.cM-2 63p- 1 . 

BepxHHii npe~en H3MepBeMoH c noMOI:QLIO H<I>KH ~03W 
yKa3LIBaJicB paHee KaK 15 63p/ 1 ~1no3~ee npH o6ny'leHHH 

~03HMeTpoB HeRTpoHaMH Pu+Be HCTO'IHHKa 6LIJIO noxa3aHo, 

'ITO nponop:QHOHaJILHOCTL Me)I(JJ.y ~030H 06Jiy'leHHB H 'IHCJIOM 

COC'IHTaHHLIX Ha nneHKe TpeKOB B npe~eJiaX OWH60K, CO

CTaBJIBIOUUIX B 3KCnepHMeHTe /7 +12/~, COXpaHBeTCB no 

KpaAHeR Mepe ~o 100 63p. fipH 3TOM HY>KHO Y'IHTLIBaTL, 

'ITO ~03a no raMMa-H3Jiy'leHHIO />KeCTKOMy/ He ~OJI>KHa 
npeswwaTL 5P / 4 /, a B cnyqae MBrKoro raMMa-u3ny'leHHB 

c 3HeprHeR 40+ 80 K3B - 0,5 P. 

4. ,40CIIIOB€pHOC111b BOCnpOU3Bec)eHUJI 3KBUBOA€HIIIHOU 

003bl u KoppeKIIIupoeKa noKa3aHuii H4>KH 

lionLwHe OTKnoHeHHB 'IYBCTBHTenLHOCTH H<I>KH /Kpu

sa• 2, pUC. 1/ OT npe~fiO'ITHTenLHOH 3aBHCHMOCTH B ~Hana-
30He 3Hepruii 10-500 K3B, a TaK>Ke 3aBLIWeHHwe noxa-

3aHHJI npH o6ny'leHHH H<I>KH B none pemiTHBHCTCKHX a~po

HOB /S,20•2 I/ npHBO~JIT K He06XO~HMOCTH llpH HeKOTOpLIX 

ycnoBHJIX npu6eraTL K KoppeK:QHH noKa3aHHH H<I>KH. B none 

HeHTpoHOB c 3HeprHJIMH MeHee 10 M3B TaKHMH ycnoBHJI

MH, B 'laCTHOCTH, 6y~yT ycnoBHJI 3a 3ai:QHTOH H3 >Kene3a/22 / 

,IJ.nB ase~eHHJI xoppexnuu noxalaHHH H<I>KH B no~o6HLIX 

CHTyai(HJIX He06XO~HMO 3HaHHe nH60 cneKTpa, JIH60 pe3yJIL

TaTOB cpaBHeHHH noxa3aHHH H<I»KH c HaH6onee ~ocTosepHw

MH ~aHHLIMH o6 3KBHBaneHTHOH ~o3el21 /. Heo6xo~MOCTL 
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B nonpaBKe noKa3aHBH Hci>KH npB o6ny'leHBB B none penJI

TBBBCTCKBX a)l.pOHOB B03HBKaeT B yCnOBBJIX o6nyqeHBJI, 

npB KOTOpbiX BKna)l. penJITBBBCTCKBX a)l.pOHOB B CYMMapHyiO 
/5/ 

3KBBBaneHTHYIO .n.o3y npeBbiiiiaeT 5~ . B 3TBX cny'laJix 

npOB3BO.IJ.BTCJI KoppeK.UBJI noKa3aHBii Hcl>KH .IJ.BYMJI onBcaH

HbiMB B pa6oTe /5/ MeTO.IJ.aMB. HcnonL30BaHBe 3TBX MeTo

.n.oa npe.n.nonaraeT n.u;aTenLHblii npocMoTp 3MynLcBii c no

BCKOM 3Be3)l. C 'IBCnOM nyqeJi 2: 3 H C )l.eneHBeM TpeKOB Ha 

2 rpynnLI: 

a/ TpeKH, HaCKB03h nepeceKaiOI.II;Be 3MynLCBIO - N 1 ; 

6/ TpeKH, O)l.HH HnH o6a KOHUa KOTOpbiX ne)KaT BHYTPB 

3MYnLCHB - N 2 • 

06bi'IHO TaKOH npOCMOTp OCyl.ll;eCTBnJieTCJI B cnyqaJIX, 

Kor.n.a .n.o3a, onpe.n.enenHaJI 6e3 KoppeK.UHH no 'IBcny TpeKoB 

Ha nneuKe (0 KHlK ), 6onee BnB paaHa 1/3 npe.n.enLHO .n.ony

CTHMOH 3a nepHO)l. KOHTponJI )l.03bl. llpH 3TOM KOppeK.UHJI 

nony'leHHbiX )l.aHHbiX He06XO)l.HMa B cnyqaJIX, KOr)l.a: 

1/ 0 < 500 
KalK- 3B ' 

r)l.e 0 313 - )l.03a, o6ycnoBneHHaJI peJIJITBBHCTCKBMH a.n.rp-

HaMH H onpe.n.enJieMaJI no 'IHcny 3Be3.n. N B 3MYnLCHH a/ 
' 

0313 = KI • N ' 
-I 2 

Kl = 0,34 63p. 36 MM. 

H 

2/ < 0,15. 

Uenecoo6pa3HOCTL B 3~eKTBBHOCTL aae.n.eHBJI KoppeK

.UBB noKa3aHBii Hci>KH BnnrocTpBpyeTCJI .n.aHHhiMB ma6A. 2; 
06nyqeHBe Hcl>KH npoao.n.BnocL B ycnoBBJIX ")KeCTKoro" B 

"MJirKoro" cneKTpOB 'laCTB.U 3a 3aJUBTOH KaHana )l.nJI 3KCne

pBMeHTOB c HeiiTpBHO. lloKa3aHBJI Hcl>KH cpaBHBBaiOTCJI c 

B3MepeHHWMB c noMOJULIO cBcTeMbl CERBERUS aenB'IB

HaMB )].03, KOTOpble 6nB3KB K HaB60nee )l.OCTOBepHbiM DO 

)l.aHHbiM pa60Tbl /23 / .CpaBHeHBe )l.aHHbiX DOKa3biBaeT, 'ITO 

nocne KoppeK.UBB noKa3aHBii Hcl>KH BMeeT MecTo y.n.oaneT

BOPBTenLHoe cornacBe pe3ynLTaToB. 
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Ta6Auija 2 
CpaaueuBe pe3ynLTaToB B3MepeHBJI * .IJ.03 H3ny'leHBH 

c noMOIULIO Hcl>KH B cBcTeMbl CERBERUS 

Kot11!IOH8HT!l IIOJJ.li 
H3JlY'J8HWI 

:"JKeCTKHH" CIIeKTp 

!CERBEJ2U$:MQKn 

: "r.u~rKHii" crreKTp 

! CEilBEilliS: M11KH 

:.IJ.o3a raJ,n,~a-l13JIY'Jemm, 
p~ : 0,074 ;o,o4o 0,005 o,o30; 

:.IJ.osa HeliTpoHOB C 
• ::mepareli r.~enee 20i•laB, 
· 6ap : 0,252 

:.II.o3a aAPOHOB c auep-: 
.n1eii 6oJiee 20 i1!aB, : 0,347 

6ap 

:so~rro rroKa3aHHRM 
·H~Ku 6es KoppeKUHH, 

6~ 

:ilOJIHaR 3KBHBaJl8HTHaR: 
: ,IJ,O 3a HYKJIO HOB ( IIO : 
.H""KH - IIOCJle KOppeR-: 
• u11u) , 6 ap : 

0,599 

:I1oJIHaR 3KBl1BaJleHTHaR" 0 673 
.n.o3a, cap · • 

:0,25 

5,5 
5,3 
5,4 

:I,02 
.I,OI 
·o,83 

:1,06 
=r.o5 
:0,87 

0,533 

0,008 

0,541 

0,546 

0,28 
036 
0'28 t 

0,31 
0,39 
0,31 

* B H3MepeHHJIX c cBcTeMoii CERBERUS yqacTBoaanH 

COTPY.IJ.HBKH rpynnLI .n.o3HMeTpHH UEPHa H coTPY.IJ.HHK 

OPii OHHH B.E.AneiiHHKOB. 

5. Pezpeccu.R mpeKoe 

K )l.eTeKTOpaM, HCDOJlb3yeMbiM B Ka'leCTBe HH)l.HBH)l.yanL

HbiX )l.03HMeTpOB, npe)l.'bJIBJIJIIOTCJI )KeCTKHe Tpe60BaHHJI BOT

HOIIIeHBB CTa6BJibHOCTH noKa3aHHH B Te'leHBe BpeMeHH, 

npoiiie)l.IIIero C MOMeHTa o6ny'leHHJI )l.eTeKTOpa )l.O CHJITHJI 

c Hero noKa3aHBH. B cnyqae 3MYJILCHH 3Ta xapaKTepHCTHKa 

CBJI3aHa C perpeCCHeH CKpbiTOrO H306pa)KeHBJI, T .e. HC'Ie3-
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HOBeHHeM :o;eHTpOB npO.RBJieHH.R BO BpeM.R xpaHeHHJI HJIH 

HollleHHJI o6nyqeHHOii 3MYJILCHH. BenuquHa perpeccuu 

3aBHCHT OT Tuna 3MYJILCHH, ynaKOBKH ee, OT yCJIOBHH OK

py)f(alOliJ;eH cpe,D,LI. IIIHpOKO HCnOJIL3yeMaJI B CTpaHaX EaponLI 

H AMepHKH B HH,IJ,HBH,IJ,yaJILHOH ,IJ,03HMeTpHH HeHTpOHOB 3MYJIL-

coB Kodak NTA o6na,IJ,aeT 3HaqoTeJILHoii perpeccueii 124-26 ~ 
TaK, npH o6LiqHLIX ycJIOBBJIX /25°C B 530/o OTHOCBTeJILHOH 

BJia)f(HOCTB/ ,IJ,O 500/o TpeKOB HCqe3aeT 3a 3 He,IJ,eJIH xpaHeHHJI 

nneHoK nocne o6nyqeHBJI 1261. llpu yaenoqeHHH TeMnepaTy

pLI u BJia)f(HOCTH oKpy)f(aiOIUero B03,IJ,yxa npoueHT ucqe3aiO

IUHX TpeKOB B03y,acTaeT. 
B pa6oTax 4 •191 6wno noKa3aHo, qTo npo xpaHeHHH 

ocnoJIL3yeMLIX a H<I>KH 3MYJILcuii a na6opaTopHLIX ycnoBBJIX 

B TeqeHBe CTa ,IJ,HeH nOCJie 06JiyqeHHJI HX TenJIOBLIMH HeHT

poHaMB HJIH HeiiTpoHaMH Po +Be ocToqHnKa yMeHLllleHHe 

qucJia TpeKOB He BLIXO,IJ,HJIO 3a npe,D,eJILI OlliH60K. ll03,IJ,Hee 

TaKOH 3KCnepBMeHT 6LIJI npO,D,JieH ,IJ,O 6,5 MeCJIIJ;eB xpaHeHHJI 

3MYJILCBH B o6wqHLIX ycJIOBBJIX It = 187-21 °C, oTHocu

TeJILHaJI BJia)f(HOCTL 30 ~ 6011/o/. l.JHCJIO TpeKOB npB 3TOM 

a npe,D,enax olllu6oK /±100/o/ ocTaaanocL nocTOJIHHLIM. O,IJ,

HaKo yKa3aHHLie yCJIOBBJI xpaHeHHJI 3MYJILCBH He" BnOJIHe 

O,ll,H03HaqHLI B He ,IJ,alOT B03MO)f(HOCTH ycTaHOBHTL aepXHBH 

npe,D,eJI BJia)f(HOCTB H TeMnepaTypLI, npH KOTOpLIX perpec

coeii eiUe MO)f(HO npeHe6peqL. C ueJILIO noJiyqeHBJI 6onee 

onpe,D,eJieHHLIX ,IJ,aHHLIX no perpeccuu 6LIJI npoae,IJ,eH 3Kcne

poMeHT, B KOTOpOM onpe,D,eJIJIJIOCL BJIBJIHBe 3TOrO 34MlleKTa 

Ha qoCJIO TpeKOB B 3MYJILCBJIX, o6JiyqeHHLIX HeiiTpOHaMB 

Pu +Be ocToqHnKa o xpaHHBlliBXCJI a KacceTax H<I>K- 2,3 
,IJ,JIHTeJILHOe BpeMJI B yCJIOBBJIX C onpe,D,eJieHHOH TeMnepa

Typoii B BJia)f(HOCTLIO oKpy)f(aiOIUero B03,IJ,yxa. Onpe,D,eJieHHaJI 

BJia)f(HOCTL B03,IJ,yxa C03,IJ,aBaJiaCL B 3KCBKaTopax HaCLiliJ;eH

HLIMB pacTaopaMB HeKoTopLix coneii. TeMnepaTypa B03,IJ,yxa 

B TepMOCTaTaX, Ky,IJ,a noMeliJ;aJIBCL 3KCBKaTOphl C KaCCeTaMB, 

no,IJ,,IJ,ep)f(BBaJiaCL nOCTOJIHHOH. 

Pe3yJILTaTLI 3KcnepnMeHTa, npe,D,cTaBJieHHLie Ha puc. 3, 
noKa3LIBalOT, qTo B 06LiqHLIX yCJIOBBJIX jt = 25 °C, OTHOCB-

Puc. 3. 3aaucuMOC111b omHocumeAbHOZO 'lUCAa mpeKoa a 
3MYAbCUU 1/l~na "K"/H4>KH/<!1116peMeHU xpaHeHf!.RT6 ycA06U.RX ~ 
~ pa3AU'lHOU 1/leMnepamypou U 01/IHOCU1/IeAbHOU 6AQXHOC1/Ib~, 

(08). 
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TellbHa.ll Blla)KHOCTb MeHee 6011/o/ "'HCllO Tpei<OB Ha o6ny
qeHHMX nneai<ax ocTaaanoch B npeAenax oma6oi< 3I<cnepa

MeHTa llOCTOJIHHMM. 3TO cornacyeTCJl C npe)KHHMH pe3ynh

TaTaMH All.ll " na6opaTOpHMX" ycnOBHH. 0AHai<O B ycnOBHJIX 

llOBhillieHHOH Blla)KHOCTH /8411/o/ Aa)Ke npH TeMnepaType 

25°C y)Ke qepe3 2 HeAena xpaHeHH.Il 3MynhCHH perpeccH.Il 

CTaHOBHTCJl 3aMeTHOH H B 3Ha"'HTellhHOH CTeneHH HeOnpe

AeneHHOH. 
B ol.feHh )Kapi<oM a ana)KHOM I<nHMaTe /t=50° C, 10011/o-ua.ll 

OTHOCHTellbHaJl Bna)KHOCTb/ 3MYllhCHJl pa3pymaeTCJl. 

3aKAK>'leHue 

CpaBHHTenhHO BMCOI<a.ll qyacTBHTenhHOCTh $oT03Mynh

caoaaoro MeTOAa HHAHBHAYallhHOrO I<OHTponB A03 o6nyl.feHHB 

aeiiTpouaMH wapoi<oro 3HepreTa'-lecKoro AHana3oHa, B03-

MO)KHOCTb auanH3a C'-IHTMBaeMOH HH$OpMaUHH, a TaK)Ke 

HaKonneHHMH OllMT pa60TM H AOCTYllHOCTb MeTOAa ll03BO

ll.IIWT npeAnonaraTh, '-ITO oa coxpaHHT B 6n8)Kailmae roA~ 
CBOW KOHKypeHTOCllOC06HOCTb npH cpaBHeHHH C MeTOAaMH, 

pa3BHBaeMMMH B nocneAHee BpeMJl, Tai<HMH, KaK TepMonw

MHHecueHTHMH H MeTOA perHCTpaUHH cneAOB noape)KAeHHH. 

B pa6oTe npaBeAeHM ocHOBHMe xapaKTepacTHKH H<l>KH 

B CBeTe AaHHMX COBpeMeHHOH HH$OpMaUHH. )l,OCTOBepHOCTh 

BOCllpOH3BeAeHHB 3KBHBaneHTHOH A03M HeHTpOHOB npH HH

AHBHAyanhHOM KOHTpone C llOMOU\hlO lf<l>KH B HaCTOJlmee 

apeMB He OTBe'-laeT peKoMeHAaUH.IlM MKPE / 14
; '-ITO no-

6y)KAaeT HCKaTh llYTH COBepWeHCTBOBaHHJl MeTOAa. 

AaTop~ 6naroAap.llT rpynny coTPYAHHU 0TAena paAaa

UHOHHOH 6e3onacaocTB OHJIH 3a npocMoTp 3MynhCBH. 
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