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BBE,llEH~E 

MOAynHTop peaKT~BHOCT~ IMPI ~MnynbcHorO peaKTOpa ~6P-2 BO 
MHOrOM onpeAenHeT ycnoB~H cTa6~nbHO~ ~ 6e30naCHOR pa60T~ pe
aKTOpa. ~3-3a MeXaH~4eCK~X B~6pa~~R OCHOBHOrO lonol ~ Aonon
H~TenbHOrO l~nOI nOAB~mH~X OTpa~aTeneR Inol MP HBnHeTCH OAH~M 

~3	 OCHOB~~X ~CT04H~KOB HeKOHTpon~pyeM~x cnY4a~H~X B03My~eH~R 

BHeWHe~ peaKT~BHOCT~. ~ccneAOBaH~H MP C ,llno B B~Ae "Tpe3y6~al', 

npOBeAeHH~e nepeA Ha4anOM 3HepreT~4eCKoro nYCKa/ 1/ , nOKa3anM, 
4TO B~6pa~~~ MP Man~, ~ O~~AaeM~e ~nYKTya~~~ MO~HOCT~ AonmH~ 

6blTb cyuiec r aeuao MeHbme AonYCT~MbIX. OAHaKO He 6~n~ HCHbI npOHB
neH~H pa3n~4H~X TepMOMexaH~4eCK~X 3$$eKTOB, B03H~KalO~~X B npo
~ecce BblBOAa peaKTopa Ha MO~HOCTb, ~ ~x B03Ae~CTB~e Ha YPOBeHb 
~ YCTO~4~BOCTb B~6pa~~~ no. KpOMe Toro, np~ 60nbWOM ypOBHe 
MO~HOCT~ B ycnoaaax ~HTeHc'HBHoro paA~a~~OHHoro 06nY4eH~H xa
paKTep Kone6aH~~ no Mor cy~ecTBeHHO ~3MeHHTbCH. n03TOMY ~nH 

onpeAeneH~H pem~Ma 6e30naCHO~ pa60TbI MP ~ o~eHK~ cfiY4a~H~x 
3~eKToB peaKTHBHOCT~, 06ycnoBneHH~x BH6pa~~HMH no, AHHaMH4ec
K~e napaMeTp~ MP ~ccneAOBanHCb Ha npOTHmeH~~ Bcero nep~OAa 

3Hepre~4eCKoro nYCKa, Ha4~HaH c 1979 r. ~ no ~IOHb 1984 r. 
B pa60Te npeACTaBneH~ OCHoBH~e pe3ynbTaT~ 3T~X ~ccneAOBa

H~R. 

1.	 METO,ll~KA ~3MEPEH~R ~ 06PA60TK~ 3KCnEP~MEHTAnbHMX
 

,llAHHMX
 

Ha	 B~6pa~H~ no Bn~HIOT MHor~~ 3neMeHT~ era np~BOAa. np~H~H

n~anbHaH K~HeMaT~4eCKaH cxeMa ~epeAa~~ Bpa~eHHH OT C~HXpOHHO
ro AB~raTenH IC~I Ha ano H Ano nOKa3aHa Ha pHc.1. TaM me OTMe
4eHbI MeCTa YCTa~oBK~ ~3MepHTenbH~X AaT4HKOB. HaH60nee nOAP06
HO ~ccneAOBan~Cb nonepe4H~e OTKnOHeHHH OnO.H ~no IXo ' XA/, ne
PHOAbl spa~eH~H ono ~ ,llno ITo, TlJ.I H yron páCCHHxpoHH3a~HH no
nacTeR no np~ HX Bpa~eH~~ I~/. 

B Ka4eCTBe ~3MepHTenbHoR C~CTeM~ Hcnonb30BanaCb CHCTeMa 
AnH KoppenR~HOHHoro ~ cneKTpanbHoro aHanH3a peaKTopH~X napa
,Me1"pOB, BblnonHeHHaH Ha OCHOBe 3BM PDP-11/20 H c r aanap ra 
KAMA~/2/. B npo~ecce H3MepeH~H B naMHTH 3BM perHcTpHpoBancH 
AByxKOMnoHeHTH~~ BpeMeHHoR PHA: 

© 061.eAHHeHHbIÜ HHCTmyr JtAepHblX HCCJIe,n.OBaHHH ):{y6H8, 1987 1 



2.1. Pe*~M 25 r u 

OCHOBHble CBeAeH~H o qjeAH~x a-Ha4eH~RX c r a ana praoro OTKflOHe
HKH a ~ pa3Maxa ~Xm = - Xmin nonepe4HWX Kone6aH~~ anoXmax x 
npeACTa8neHW 8 Ta6n.1. 

Ta6nH~a 

Pe)I{HM 25 r~. YcpeAHeHHble 3HaqeHHfl CTaHAapTHoro 
oTKnoHeHHH 0x ~ pa3Maxa ~Xm rrOnepeqHhIX. Kone6aHHH 
ono npH HeKOTOpwX YPOBHflX cpeAHeH MO~HOCTH peaK
Topa lax' ~Xm rrpHBeAeHw'B eAHHH~ax 10-

3 
MMI 

PHC.). npHH~HnHanbHafl cxeMa npHBo~a nO~B~Hb~ OTpIDKa

r eneã H p acnonoxenne H3M~pHTenbHhIX AaTtumOB. 1 -.1<:0

)l{YX no, 2 - ano, 3 - nno, np - nOBopoTHh~ pep;Y1<:TOp,
 
Kn - KopoõKa nepeAaq, 3M - 3neKTpoMarHHTHafl MY~Ta,
 

c,u - CHHXPOHHhU':í ABHraTenb, 'u01, 'u02, 1'u1, 'u21 - eM

KOCTHh~ AaTqHKH nOnO)l{eHHfl ano l,Uno/, 'uo/'uTI - ~aT

qHKH OÕOPOTOB ano /nnoI. no - qaCTOTa BpalU,eHHR: PO

Topa ABHraTenfl Ino = 1000 OÕ/MHH/.
 

I
(Xi' Yi)' i = l-,-a192; X, Y = Xo, Xp;, To, Tp; , cp • /1/ 

W, 
H JII ](-H-H-U TI aT-q kl K

HAuxHlI

t:b~ 
lfl: llaTQHX

çb-+ 0-.. ctJ---. 
Imr 

dlC ~)( AXm GX AXrn ~)( .6Xm 

° 
0,4.

0,6

1,0

1,5

2,0 

8 1+0,1
, -0,2

-
7,O±O,l

7,CWJ,l

8,2;tO,2

8,7±O,2 

AXm

54+0,3
-0,2 

-

427.0,2

42±O,l

49iD,l

57;tO,2 

5 4+0,4 
' -0,3

5,l±0,1

5,5±O,l 

5,B±O,1 

5 rO,4
, ~,1 

6,2;10,4 

38+0,3 6,6±U,3 40±0, 2 
-0,1

35+0,1 - --0,2

37±O,l 6.0±0.1 4I±O,l

36±O,l 6,3±O,1 42+0,2
-0,3

38±0,7 9,~ 52

41;iÜ,3 - -

3,7±O,~) 

3,2.10,2 

-

-
4,5:tl,5

4,O±O,5 

33±O,5

29:t.0,3

-

-
36±1, 5 

29±O,4

0+2,0 7 8+1,0
, -0,8 

50+.7.,.8 5,6±0,6 3B;s:;3 6,3±O,3 44~

cpe~HHe aaaseaaa 

3,9:cr,8 32j 

\ 

4aCTOTa onpoca COOTBeTCTBOBana 4aCTOTe Bpa~eH~H ono/fonp/ *KpaH norraCTH ano, nepBbIM Ha6eraw~HH Ha AaTqHK. 
/fo ~25 r~/ ~n~ AnO (fA = f o/ 5) . OCHOBHaH o6pa6oTKa AaHHWX 
npoBOA~naCb Ha 3BM CDC-6500 ~ OCHOBWBanaCb Ha CTaT~CT~4eCKOM **nonyqeHO npH W = 10 KBT. 
aHan~3e CTa~~OHapHWX BpeMeHHWX PHAOB/3,4/. ***3HaqeHHe He OqeHb HaAe)l{HO.

HccneAOBan~Cb ABa pe*~Ma Bpa~eH~H no: c saTopMomeHHWM Ano 
/fA = o r~, pe*~M 25 r~/ ~ c Ano, Bpa~a~~~MCH c 4acToTo~ 

f = f o/ 5 /pe*~M 5 r~/. 3Ha4eH~H a ~ ~Xm B Ta6n.1 np~BeAeHW c MaKC~ManbHWM~ OTKnoxA . 
HeH~HM~, nonY4eHHWM~ B oTAenbHWX ~3MepeH~HX. np~ n~6wx yçnoBce ~3MepeH~H, sa ~CKn~4eH~eM per~CTpa~~~ nepeXOAHWX npo-
8~HX pa60TW no ~ n~6oM ypoBHe MO~HOCT~ /W ~ 2 MBT/ Ben~4~Ha 

HOM pem~Me ~a6oTw no. 
~eCCOB, npOBOA~n~Cb B npaKT~4eCK~ YCTaH08~BweMCH TeMnepaTYP

~Xm CBHsaHa c 0x COOTHoweH~eM: 

~Xm ~ (7±1)ox - AnH BepXHero Aa4~Ka, 

2. 3KcnEPHHEHTAnbHblE PE3ynbTATbl ~Xm ~ (8±3)ox - AnH H~*Hero Aa4~Ka, 

a $opMa pacnpeAeneH~~ nnOTHOCT~ BepoHTHoCT~ oTKnoHeH~~ p(X) 
AenbH~x pean~3a~~~, B KOTOpWX Kone6aH~H no ~~Kc~pOBan~Cb 

OCHOBHwe 3Kcnep~MeHTanbHwe AaHHwe COAepman~ CBwwe 300 OT
~ p(~X), rAe ~X = Xi+1 - Xi - 6WcTp~e dTKnOHeH~H nonaCT~ 

sa Bp~MH OT 7 AO 6.0 M~H B 4aCTOTHOM A~anaSOHe OT /0,0012+ QT o6opoTa K 060POTY, 6n~3Ka K rayccoBo~. KaK cneAyeT 
+0,05/ rLt AO 2 Kr~ /2 Kr~ - BepXHHH rpaH~4HaH 4aCTOTa aHano ~3 Ta6n.1, I<pa~ nonac ru , nepBblM Ha6eralO~V1~ Ha AaT4~K, B cperi 

HeM OTKnOHHeTCA B ~ 1,35, a 3aAHV1~ - B ~ 1,14 pasa 60nbwe cer080~ ~3Mep~TenbHo~ 3neKTpoH~K~/. 
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PHC. 2. PeJKHM 
HaH nnOTHOCTbSx'1 f.79rlll e.zsr«a
Hh~ Kone6aHHfi 
naCTH ano SX'l_c~~ = 0,4 MBT,6/ 
CTOTa B rQ.10 

Sjil-\~'"fS ~2~r6 

5 l' --

0*21,a(a,2) 

rAe ~f 
Kone6aHH~ 
~e BpeMR, KaK cneAyeT H3 Ta~n.l, 

fO/2 
Kone6aHH~ ono o~ = I Sx(f)df c 

O 

TenbHO. npH W~ 0,6 MBT BenH4HHbl 

25 ru, Cnelc'rparrb
MO~HOCTH nonepeq
cpeAHe~ ~aCTH no

/MM2C/: a/ W 
W = 2 MB'r, f - tla

peAHH~. CneKTpanbH~~ COCTaB no
nepe4HblX OTKnOHeHH~ ono, " BHAH1 ,crl 
Mbl~" AaT4HKOM H, COOTBeTC TBeH

0- • - 5 10 I 
~O, aKTHBHO~ 30HO~, npeACTaBneH 
B OCHOBHOM ABYMR AeTepMHHHpOSaH

HblMH /rapMOHH4eCK~1MH / KOMnOHeHTaMH Ha 4aCTOTaX ~ f,8 Fu 
H 8,2 rl.4* /pHc.2/. CYMMapHaR HHTeHCHBHOCTb /3HeprHR/ 3THX KO
ne6aHH~, OTHeceHHaR K nonHO~ 3HeprHH nonepe4H~X Kone6aHH~ ono, 
npaKTH4eCKH He 3aBHCHT OT MO~HOCTH peaKTopa H ee 3Ha4eHHe AnR 
060HX AaT4HKoB COBnaAaeT H paBHo: 74% - AnR KpaeB nonaCTH ,li 
H /67±5/% - AnR cepeAHH~ nonaCTH. npH 3TOM HHTeHCHBHOCTb OT-

y *2 
AenbH~X Kone 6aHHH, 01,a(a,2)' onpeAeneHHaR B BHAe 

-- I Sx{f)df
6f ' 

WHpHHa COOTBeTcTBy~~ero nHKa B cneKTpanbHO~ nnOTHOCTH 
ono /Sx(f)/, cy~ecTBeHHO 3aBHCHT ~T MO~HOCTH. B TO 

nonHaR 3HeprHR /AHcnepCHR/ 

H3MeHeHHeM W MeHReTCR He3Ha4H

2 0*2 *22 o 1...L!!. OCn = ~ H n -*21,a ° 2 a,2
X °x 

4HnnHpY~T C nepHoAOM OC4HnnR4HH no W, paBH~M 1 MBT: 

n
2

1 , a ::::$ 0,22 - 0,03Cos[2n(W - 0,6)J 
:2 

~ 0,45 + 0,03CosJ2n(W - 0,6)Jna , 2 

*Pe anunsre aanpepsmasre Kone6aHl151 ano uaõrnonaio'rca 
HnH aKTHBHoH 30HOH B AHCKpeTHhIe MOMeHThI BpeMeHH c 
onpeAenHeMoH CKOpOCTblO Bpa~eHHH ano /fo = 25 fQ/, 
qaCTOThI c f > = f o/2 OKa3hIBélIOTCH "cBepHYThIMH"f KP 
[o, fKpJ 

4 

/2/
 

AaTqHKOM 
qaCTOTOH, 
n03TOMY Bce 
B AHana30H 

TaKHM o6pa30M,~ 67% MO~HOCTH nonepe4H~X Kone6aHH~ ono, OTBeT
CTBeHH~X 3a ~nYKTyaI.4HH peaKTHBHOCTH, o6ycnoBneH~ AeTepMHHHpO
BaHHblMH Kone6aHHRMH, a 33% paBHOMepHO pacnpeneneuu B 4aCTOT
HOM AHana30He [O, 12,5J rl.4*. Pa3Max rapMOHH4eCKHX Kone6aHH~ 
ono ~xi /ABO~HY~ cpeAH~~ aMnnHTYAY/ YAo6HO Ol.4eHHTb B BHAe'-'	 -* 
~Xj. ~ 2v2 oj HnH 

-* 
~X· 2'12 0x nj,	 /3/

J 

rAe o~ H n 
J
' onpeAeneH~ B~we, j = 1,8; 8,2 rl.4. nOCKOnbKY B npo

" 6 6 *2 2l.4eCce cneKTpanbHOH o pa OTKH BblnonHRnoCb paBeHCTBO 0x ~ 0x' 
rAe a~ - AHcnepCHR nonepe4H~X Kone6aHH~ ono, TO B Ka4eCTBe 
Ol.4eHKH 0: npH onpeAeneHHH ~Xj MO~HO Hcnonb30BâTb AaHH~e Ta6n.1. 
Ol.4eHHM B Ka4eCTBe npHMepa cpeAH~~ BenH4HHY ~Xj npH W= 2 MBT 
ICM. B~pa~eHHe /2/ H /3//: 

~X1,a ~ 0.,01 MM, ~Xa,2 ~ 0,014 MM - BepxHH~ AaT4HK 

~X1,a ~ 0,004 MM, ~Xa,2 ~ 0,01 MM - HH~HH~ AaT4HK. 

BepxHRR Ol.4eHKa ~Xjm' Y4HTbIBa~~aR paaõpoc BenH4HHbl 6Xj B orneru.
HblX H3MepeHHRX, He npeauurae r ~Xjm ;:;; 2'12 CJxnI: H cnpaB~nHBa 

npH n~6o~ MO~HOCTH peaKTopa OT °AO 2 MBT /3Aecbn~=n1,a+n~'2/. 
B CBR3H c TeM" 4TO nOKa3aHHR AaT4HKOB nonoxe-ura ono /Bepx

Hero XB H HH~Hero XH/ pa3J1H4a~TCR /HanpHMep, no AaHHblM Ta6I1.1 
~	 cpeAHee OTHoweHHe CTaHAapTH~X oTKnoHeHH~ ono <oXB/oXH> B AHa

na30He MO~HOCTH [0,2] MBT paBHO 1,47, a B AHana30He 
[1,2] MBT - 1,41/, B03HHKaeT Bonpoc: He RBI1ReTCR nH 3TO pa3rH
4He cneACTBHeM BH6paI.4H~ Ko~yxa? OnpeAenHTb BI1HRHHe Ko~yxa MO~-\ 

HO cneAY~~HM o6pa30M. PaccMoTpHM npocTpaHcTBeHHo-BpeMeHHo~ HH
TepBan Me~AY nepeMe~eHHéM nohaCTH ono OT HH~Hero AaT4HKa 
K BepXHeMY B BHAe HeKOToporo "4epHoro R~HKa" c K03<p<pHI.4HeHTOM 
nepeAa4H H(f). no AaHH~M BH6~onepeMe~eHH~ co6cTBeHH~MH BH6pa
I.4HRMH Ko~yxa é MeCTe KpenneHHR HH~Hero AaT4HKa MO~HO npeHe6
pe4b /AaT4HK 3aKpenneH B6nH3H MaccHBHo~ cTaHHH~/. TorAa npH 
OTCyTCTBHH B nOKa3aHHRX BepXHero AaT4HKa nOMex OT BH6paI.4H~ 

xoxyxa K03$!>HI.4HeHT H1 (f) = (S B/SH) ~, Y4HTbIBa~~H~ noaexy , 6y
AeT paBeH K03~~HI.4HeHTY H2(f) = SBH/SH' MHHHMH3Hpy~~eMY /B CM~C
ne Ha~MeHbWHX KBaApaToB/ BnHRHHe nOMexH.3Aecb SB' SH' SBH 
cneKTpanbH~e nnOTHOCTH H3MepeHH~X Kone6aHH~ COOTBeTCTBeHHO 
AnR BepXHero H HH~Hero AaT4HKOB H HX B3aHMHaR cneKTpaI1bHaR 

*PeanbHhill/HenpephIBHWH/ mYM cnyqaHHh~ Kone6aHHH ano Mo~eT Ha
XOAHTbCH B AHana30He [0,2] KfQ H pacnpeAenHTbCH B He~ HepaB
HOMepHO. 
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nnOTHOCTb. ~3 KOppenH~~OHHWX ~3MepeH~~ XH - XB cneAyeT, 4TO
 
Ha 4aCTOTaX OCHOBHWX Kone6aH~~ ano paBeHCTBO H1 = H2 = H
 
B cpeAHeM BblnonHHeTCH. np~ 3TOM K03~~~~eHT nepeAa4~ B A~ana


30He MO~HOCT~ OT 1 AO 2 MBT ~3MeHHeTCH B npeAenax: H(1,8 r~)=
 
= 1,8+2,25; H(8,2 r~) = 0,6+1,3. KpoMe Toro, cneKTpanbHY~
 

nnOTHOCTb Kone6aH~~ Komyxa SK MomHO HenocpeACTBeHHO onpeAen~Tb
 

B B~Ae: SK = SB(l - ~~H)t rAe ~2 = S~H/SB·SH - $YHK~~H Kore

peHTHOCT~. Ha 4aCTOTax 1,8 ~ 8,2 r~ $YHK~~H ~2 paBHa
 
1, a B oCTanbHo~ 4aCT~ cneKTpa - 0,1 TaK~M 06pa30M,
L 

nOKa~aH~H BepXH~r? ~aT4~K~ He ~CKameH~ AononH~TenbHWM~, 

no OTHoweH~1O K H~mHeMY AaT4~KY, wYMaM~ In~B ~ n~HI ~ I\meCTKol\ 

Koppen~PYIOT Ha 4aCTOTax 1,8 ~ 8,2 r~ 1~2 = li. 0Tc~Aa cneAyeT, 
4TO pa3nW4we Kone6aH~~ ano OTHOC~T.enbHO ABYX AaT4~KOB B OCHOB
HOM 3aBWC~T OT MeCTa BCTpe4~ ono c Ano, ~ B CBH3~ C 3T~M a6
conlOTHwe OTKnOHeH~H ano OTHOC~TenbHO aKT~BHO~ 30HW MorYT OT
n~4aTbCH OT W3MepeHHWX. 

TaK~M o6pa30M, 3$$eKTW peaKT~BHOCT~, onpeAeDeHHwe no nOKa
3aH~HM T04e4Horo AaT4~Ka, cneAyeT C4~TaTb o~eH04HWM~. ~3 4~C

na APyr~x napaMeTpOB MP nOAPo6HO ~ccneAOBan~Cb $nYKTya~~~ ne
pWOAa Bpa~eH~H ano. HepaBHOMepHOCTb nep~OAa Bpa~eH~H ano Mana 
~ Ha ~HTepBane BpeMeH~ MeHee 10 M~HYT COCTaBnHeT: 

6+18	 4 -~"r == 1-10 MKC / ar/T ~ . 1Q I, 

6T = 81~5357 MKC (6T IT = (2±1 ,3).10-3) np~ MaKC~ManbHWX 6WCTm 
m, +22
 

pux OTKnOHeHWHX 13a OA~H oõoporZ, paaaux ü(6T)m = -14 MKC.
 

XapaKTepHaH $opMa cneKTpa ST 
~ ~nOTHOCT~ pacnpeAeneH~R Be

ST pOHTHOCT~ P(T) Kone6aH~~ ne
200 p~OAa Bpa~eH~H ano np~BeAeHW 

Ha p~c.3. 

100 
PHc.3. Pe~HM 25 1~. CrreKTparrb
HaH rrnOTHOCTb MO~HOCTH ST 
'(MKC2C) H rrnOTHOCTb pacrrpe~eo 5 ,0 s 
neHHH P(T) OTKnOHeHHH nepHo~a 

5T,10'rIlO.o45r~_6' ':=]1,0
l,Om 

fO,22r~ 
I 6	 

Bpa~eHHH ano. CpeAHHH MO~HOCTb 

peaKTopa 0,3 MBT,f - ~aCTOTa 

B r~. ai Kone6aHHH Ha HHTepBa
0,5 ne BpeMeHH 6T = 4,4 MC Me~y 

MOMeHTaMH rrpOXO~AeHHH ano MH
MO ABYX eMKOCTHb~ ~aT~HKOB 

O -1 O 1 (fKP = 12,5 r~). 61 THrrH~HaH~5 (T-TI/6T 
~opMa ST H P(T). 

6 

2.2. Pem~M 5 r~ 

Kone6aH~H no ~ccneAOBan~Cb B 3aB~C~MOCT~ OT pa60Tw C~CTeMW 

cTa6~n~3a~~~ CKOPOCT~ ano IVonol, 4aCTOTW Bpa~eH~H no 
YPOBHH cpeAHe~ MO~HOCT~ peaKTopa ~ BpeMeH~ Hapa6oTK~ no. 
B Ta6n.2 npeACTaBneHW cpeAH~e o~eHK~ HeKOTOpwX 3aKOHOMepHWX 
CooTHoweH~~, Ha6n~AaeM~x B Kone6aH~HX no B Te4eH~e Bcero nep~o
Aa 3HepreT~4eCKoro nYCKa. AnH AaHHWX~ np~BeAeHHWX B Ta6n.2, 
xapa icrepuo B03paCTaH~e Ben~4~Hbl ai ~ 6Xmi li = Xo' Xp" <P, To' 

Ta6JIHu;a 2 
Pe~HM 5 I'n , OTHOCHTeJIbHOe H3MeHeHHe cpenneã BeJIHqHHbI 
CTaHp,paTHoro lal H MaKCHMarrbHoro OTKJIOHeHHH B KOJIe6a
HHHX Xo' X~, To, Tp, H <p rrpH H3MeHeHHH pe~HMa Bpa~eHHH 

no , CMeHbI gaTqHKa H CMeHbI "TOqKH" naõrnoneaaa KOJIe6aHHM 
Ha JIOrraCTHX ano H Ano IrroHcHeHHH B TeKcTel 

I	 2 _---=3~ _
RSMepJIewI 

Bes CTaóHJIKª, CKOpOCTlI "JKecTRd"peÇM BeJ)XH .naTqmsnapaMeTp
 
co cTaóWUIª.CKOPOCTH*) "WU'Km.t"peJiWM HJiDKH .,naTtIHK
 

( Kpaa ~onaCTª )
cepe,nHHa ~onaCTª 

dx 1,9 1,3 1,67 ± 0,05
Xo 

~Xrn 1,4	 1,1 (1,13 ± 0,25) 

-
1,6	 1,6 1,04 ± 0,07Xv 0)< 

c1Xm 2	 1,4 (0,94 ±O,IO> 

~~ 1,8 2,0
'f l\~rn 1,6 2,6
 

aToTo -	 6 
liTm -	 5 

i 

GT:p -	 2,7Ti' -	 4ATm 

*AJIH IlITaTHOH 'CHCTeMbI cTa6HJIH3aIJ,HH CKOpOCTH Bpa~eHHH ano. 
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TA/ npH BKn~4eHHH CHCTeM~ cTa6HnH3a~HH. Vono /1-~ cTonée~/ HnH 

npH nepexoAe c "MHrKoro" pe>KHMa Bpall.\eHl.1H no K ">KeCTKoMY" /2-v. 
cTon6e~/. B TpeTbeM cTon6ue Ta6n.2 npHBeAeH~ cpeAHHe oueHKH 
oceB~X Kone6aHH~ ano l.1 ~no AnH BepXHero AaT4l.1Ka no oTHoweHH~ 

K HH>KHeMY H KpaeB nonaCTH ano no oTHOWeHl.1~ K CepeAl.1He /B CKo6
Kax/, a AnH ~no - CepeAl.1Hbl Kpav.Hl.1X "ayõs ea" OTHOCl.1TenbHO cepe
AHHbl .cpenaero 11 3y6a l l• nOAPo6Hble AaHHble o J<one6aHl.1HX o rnens uux 
napaMeTpoB no npl.1BeAeH~ Hl.1>Ke. 

2.2.1. nOnepe4H~e /oceB~e/ Kone6aHl.1H ano l.1 Ano 

CpeAHHe 3Ha4eH~H 0x ~ 8X H~MepeHH~e B pa3nH4H~e nepHoA~m , 
pa6oT~ peaJ<Topa npH pa3HOM 3Ha4eHHH MO~HOCTl.1, npeACTaBneH~ 

B Ta6n.3. 

Taõrnnra 3 
Pe~HM 5 ruo CTaHgapTHoe OTKnOHeHHe /ax/ H pa3Max 
/8X / norrcpevuux xone õ anaü ano H .uno B pa srnontsrem 

nepHoAW 3HepreTHl.leCKOrO nYCKa. /HH~HHe eMKOCTHwe
 
AaTl.lHKH, MRrKHH pe~HM Bpa~eHHH no, cepeAHHa OTpa

~aTeneH/
 

BpeKJi MOIllHOCTL lJacToTa o rr o II II o 
llauepeHWl peaxrope , 

Kltr 
t~J1},COB,p,I7e ~x , IIY A)<m ,IAI ~x , l.DoI ~Xm , 11M 

1981 r. ~ 0,28 4,89 O,oo9j;0 , 002 O,057;lO,006 O,04E±O,002 O,29±O,O3 

1982 1'. 400 4,1l9+4,91 O,oosajo , 001 0,087;1:0,005 0,029;1:0,003 O,473~:~~ 

10 t1JeBP, 0+30 4,89 - - 0,022;1:0,003 0,100;1:0,02 
4 MapTa 1983 r. 

2~ROJi6P1l 19831'. 
uapTa I984r. 970 4,91+4,95 O 005&+0,003 

, -0,002 o, 04'd:81 O 035+0, 004.
' -0,008 

O 15+0,02
' -0,05 

anpe.IU> 1984 r. 125G-I940 4,92+4,93 O CXIil+0,OO4 
, -0,001 

O 038+0,02 
' -0,01 

O 044+0,02 
• -0,01 O,20~:~ 

npHMel.laHHe. Ilpanerrenuue 3Hal.leHHH BenHl.lHHhl p aaõpoca nonYl.le

Hhl B OTAenhHhIX H3MepeHH5IX. 

~nH Kone6aHHv. ano xapaKTepH~ ABe OCHOBH~e cneJ<TpanbH~e CTPYK
TYP~, AnH "no - OAHa. Ha Ha4anbHOM 3Tane 3HepreTH4eCKoro nyc
Ka /AO MapTa 1983 r. npH W ~ 1 MBT/ cneKTp ano /5 0 / 6~n aHano
rl.14eH cneKTPY ~no /SA/ H COAep>Kan ABe AeTepMHHHpoBaHH~e KOMno
HeHT~ Ha ~aCTOTax 0,8 l.1 - 1,63 ru /cM.pl.1c.4 npH W== 0,4 MBT/: 
B' AanbHev.weM cnexr p 50 r paaceopaapoaenca l.1 Y>Ke npa n~60~ MOll.\
HQCTl.1 pea xr opa 6bln nOAo6eH cneKTPY, npeACTaBneHHOMY Ha plllc.4 
npH W == 2 MBT. . 

8 

,50 -3 
10 I " I 

,J.,.. 

1, 

O,4MBT 

O.4MBT 

10-41l-------- - - - - - - ---+--- -

10 51 I 

50 -5
10 I I 

2MBT 

o 2 j 

PHC .4. PeJKHM 5 I'u , Iln e OCHOBHhle CTPYKTyphI cnex'rpam.aoü 
/MM2C/nnOTHOCTH MOmHOCTH none pesnux KoneôaHHH ano Sb
 

/MM2C/,
H .IlHa SA f - l.laCTOTa B I'u , UHlppaMH aa pHCYHKe 
OTMel.leHO 3Hal.leHHe cpeAHeH MOmHOCTH peaKTopa. ~opMa 

cneKTpa 50 npH W = 2 MBT xapaKTepHa AnR pa60Tw peaK
Topa, Hal.lHHaR c MapTa 1983 r. 

B uenOM cneKTp 50 HeycTo~4H8, COAep>KHT 3Ha4HTenbHY~ KOMno
HeHTY cnY4a~Horo "KBa3H6enoro" WYMa /MO~HOCTb WYMa COCTaBnHeT 
(0,270,71)0~/, cy~ecTBeHHO 3aB\II~l.1T OT pe~HMa Bpa~eHl.1H no l.1 MO~
HOCTH peax r opa. "c pOC TOM MOll.\HOC Tl.1 AOIlH WYMa B cnex r pe 50 B cpeA
HeM YMeHbwaeTCH, a HHTeHC\II8HOCTb H <pIlYKTyaUHl.1 aMnIll.1TYA~ cneKT
paIlbH~X nHKQB B03paCTa~T. HanpHMep, OTAeIlbH~e AeTepM\IIHl.1pOBaH
H~e KOMnOHeHT~ cneKTpa 3a HCKIl~4eHl.1eM nl.1Ka Ha 4aCToTe - 1 ,63 r~ 

/10-7710- 6MM2c/.KoIleMoryT npHHHMaTb 3Ha4eHHH, 6IlH3KHe K WYMY
 
6aH\IIH uno 60Ilee cTa6HIlbH~ H, KaK cIleAyeT H3 pHc.4, n04Tl.1 nOIl

HOCTb~ /B cpeAHeM Ha 93%/ onpeAeIlH~TCH ABYMH AeTepMHHHpOBaHH~


MH KOMnOHeHTaMH Ha 4aCTOTax - 0,8 \11 ~ 1,63 ru /cIleAyeT HanOM

HHTb, 4TO 3TO Ha6Il~AaeM~e 4acToT~/. C YBeIll.14eHl.1eM MOll.\HOCT\II
 
peaKTopa HHTeHCl.1BHOCTb KOIle6aHH~ uno nepepacnpeAenHeTCH B CTO

POHY yBenH~eHHH oTHoweHHH 0*2 /a 2 OT 36% /w == o MBT/ AO - 90%
1,6 x , 
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-3 -2 -1 O 1 2 ..3 
. (X-SW6x 

r 
~II 

1.0 PHc.5.	 Pe~HM 5 r~. TInOT
P(X)Ff,6X) 

HOCTb pacnpeneneuas GbICTpblX 
p(~X) (~X = Xi+1 - Xi) 
H rrOJIHbIX P(X) nonepe-msrx 
OTKJIOHeHHH ono (e) H nno 
(o). W = 1 MBT, = 5 r~.0,5 I	 I \I \" I I , -V\ I I f orrp 

IW = 1 MBT/; T~e. np~ W ~ 

~ 1 MBT ~no npaKT~4eCK~ 

nonHOCTb~ Kone6neTcR Ha OA
HO~ 4aCTOTe, paBHo~ 1,63 r~. 

1 2 33 -2 -1 O .4X/6~ PacnpeAeneH~R p(X) 
~ p(~X) AnR ono H ~no ICM. 

p~c.51 OTpa~a~T cnY4a~H~~ w~po~ononocH~~ xapaKTep Kone6aHH~ 

ono ~ AeTepM~H~pOBaHHOCTb Y3KononOCHoro cneKTpa Kone6aH~~ ~no: 
AnR ~no $opMa p(X) ~ p(~X) 6n~3Ka K $opMe' pacnpeAeneH~R Kone
6aH~~ rapMOH~4eCKoro oc~~nnRTopa. B3a~MHY~ KoppenR~~~ B Kone
6aH~RX ono ~ ~no ~nn~cTp~pyeT p~c.6. 

PHc.6. Pe~HM 5 r~. Koppe
nH~HH rronepe"llHblX KoneGa
H~H ono H nno. 8 80 ,A,
IAO' - COOTBeTCTBeHRAO 
HO CrreKTpaJIbHWe rrJIOTHOCTH 

/MM2C/,
MO~HOCTH ~YHK~HH 
KorepeHTHOCTH H BsaHMHaH 
KOppeJIH~HOHHaH ~YHK~HH. 

W = 1,75 MBT,arrpeJIb 
1984 r.; f - "lIaCTOTa B r~, 

~ 5 r~.f orrp 

10 

TaK ~e, KaK ~ B pe~~Me 25 r~, Kone6aH~R no OTHOC~TenbHO 

ABYX AaT4~KOB nonHOCTb~ Koppen~PY~T Ha Bcex OCHOBH~X 4aCTOTax 
ICM.pHC.7/. $aKT~4ecKH, npH o~eHKe 0x H ~Xm' nOKaaaH~R ABYX 
AaT4~KOB COBnaAa~T c T04HOCTb~ AO nOCTORHHoro MHO~HTenR ICM. 
Ta6n.2/, a np~ o~eHKe cneKTpoB cOBn~Aa~T HX CTpYKTypa ~ AonR 
WYMOBOC1 l\oMnoHeHTbl. 

10 

~8 PHc.7. Pe~HM 5 r~. Kop
peJIH~HH rrOrrepel.lHWX KOJIe
GaHHH ono OTHOCHTeJIbHO 
BepXHero /B/ H H~Hero 

/H/ eMKOCTHbIX AaTl.IHKoB. 
SB; SH, I~H' - COOTRBll 
BeTCTBeHHO crreKTpaJIbHWe 
rrJIOTHOCTH MO~HOCTH 

/MM2C/, 
~YHK~HH Kore

peHTHOCTH H BSaHMHaH 
KOppeJIH~HOHHaH ~YHK~HH. 

= 24,3 r~, w=f orrp
 
= 1 MBT /MapT 1983 r./.
 

R~~Vf -	 . - =~
-~ 1 2 3 4~C 

2.2.2.	 Yron paccHHxpoHH3a~~~ ono-~no (~)
 

H nep~OA~ Bpa~eH~R ono ~ ~no ITo , TAl
 

Pa36poc Ben~4HH ~, To, TA B OCHOBHOM 3aBHC~T OT pe~~Ma Bpa
~eH~R no IIIMRrK~H" Hn~ II~eCTK~H"I H OT oaõoru C~CTeMbl cTa6HnH
aa~~H CKOpOCTH ono ICM.Ta6n.2/. XapaKTepHCTHK~ paa6poca Kone
6aH~H ~, i o ~ TA np~BeAeH~ B Ta6n.4. OHH AocTaTo4Ho nonHO OT
pa~a~T pacnpeAeneH~e KpYTHnbH~x Kone6aHHH, KOTop~e np~ nOCTO
R~HOC1 CKOpOCT~ no cna60 aaB~CRT OT BpeMeH~. OAHaKo B Kone6a
HHRX To ~ TA He Y4~T~Ban~cb MeAneHH~e, c nepHoAoM 60nee 60 MH~ 
OTKnOHeHHR, o6ycnoBneHH~e 3aB~CHMOCTb~ 4aCTOT~ Bpa~eH~R pOT9
pa CHHxpOHHoro OT 4aCTOTbl nHTa~~ero ero HanpR~eHHR.AB~raTenR 

3aMe4eHo, 4TO Aa~e np~ ~cnonb30BaHH~ WTaTHOH CHCTeM~ cTa6~nH

3a~~H CKOpOCTH ono MaKC~ManbH~e OTKnOHeHHR To H TA B Te4eHHe 
3 CYTOK AOCT~ranH aHa4HTenbHO~ BenH4~H~ - 2%. B cpeAHeM T~n~4
H~e MeAneHH~e OTKnOHeHHR To H TA c f < 0,047 r~ He npeB~wanH 

1%, a OCHOBHaR MO~HOCTb Kone6aH~H nep~OAOB no cocpeAOT04eHa 
B 4aCTOTHOM AHanaaOHe [o, 1] r~ ICM.pHC.8, 9/. 

B cneKTpe KPYT~nbH~X Kone6aH~~ (S~) 60f80% nonHO~ ~HTeHC~B
HOCT~ cocpeAOT04eHO Bo6naCT~ oeans aux 4aC::TOT H~~e ~ 1 r~ 

c OCHOBHO~ 4acToTo~ ~ 0,6 r~. THn~4HaR $opMa S~ nOKa3aHa 
Ha p~C. 10. 4acToTa ~ 1,63 r~ 4aCT~4HO o6ycnoBneHa MynbT~nn~
KaT~BHO~ nOMexo~ OT nonepe4H~X B~6pa~~C1 ono ~ ~no. 

11 



PHc.8. Pe~HM 5 ru;o CneKTpanb5T I!O.o'Sfl( • HaH rrJIO'I'HOCTb MO~HOCTH ST 
IMKc~cl H ITJIOTHOCTb pacrrpeAe

-.:t JIeHHH P(T) KOJIe5aHHH rrepHoAa 
m Bpa~eHHH ano; ai qaCTOTa onpo::f 
::s:: ca 25 ru;; 61 qaCTOTa onpoca
r:::: 

\O 5 ru;o CpegHHH MO~HOC!b peaKm 
H Topa 1 MBT, f - qaCTOTa B ru;o

~ 
E-<
 
U
 ST.103, i i , ii i 

~ O o 1 2 3 -2 -1 o 1 2 
0.2r~1,5ti:: :x: (T-Tl/fh

>~ :s:: a 
::s:: :x: o
:x: (l) ~ 1,0 I '" m ::r \
\O m !Xl 
(l) :x: o
 
r:::: erl U
 PHC. 9. Pe)l{HM 5 J'n , Cnexrpanrs-: Q5 I II Io ,J:l 

HaH rrJIOTHOCTb MO~HOCTH ST
 
~ o. t:=
 
~ ~ ~ 

1.0 JIMKc~cl M rrJIOTHOCTb pacrrpe~eo ~ 
~ E-< ::s:: neHHH P(T) Kone6aHHH rrftPHo~a,J:l o
§i ~ ti:: Bpa~eIIHH .uno. ai w = O ~ (1) ::s:: 
E-< :x: :x: 11981 r.l; 51 W = 1 MBT r:>a m 
o. ::s:: !Xl 11983 r.l. 2 
~ o. o 

t:: I:( 
~ (l) 
m ......... r::::
 
~ t:{U
erlH S., o 0.5 1,0 J o 1m :a -1 (T-TWST' 

00 
BOOo. .. E-< 

::S::H E-< 
......... U
 § Puc.l0. Pe)f{HM 5 ru;o CrreKTpanb(l) m 400
 

::s:: o::r
 o HaH rrnOTHOCTb 'MOmHoCTH S~:x: r::: 
(l)t::!:S:: ti: IMKc~cl H rrnOTHOCTb pacrrpe~e:x: ' ~ oo ::S::.. :x: 1 JIeHHH p(~) KpYTHJIbHb~ KOJIe5a(1)
~ o e, g ptp: 

HHH orro-.urro. ai W = 1 MBTE-< r::: 
o o m P. 

!Xl 
0,5 11983 r.l; 61 W= 2 MBTo, 

(l) te: o o 2 3 ~ 11984 r. I; f - qaCTOTa B ra,o ::s:: E-< ::s:: -3 -2 -1 o 1 2 3 -3 -2 --1 1:x: :x: ~ E-< ,~ 
U 

,...;;116.
E-< (1) m 
o. a (1) o m m P. o.
t:{ o. o:x: tQ ::s:: ~ m 8
 
E-< !Xl U
 

U 3. HECTAU~OHAPH~~ PE*~M KonE6AH~~ no
 
U o o
 ::s:: 

l:( :x: 
o a S Pem~M HeCTa4~OHapH~X Kone6aH~~ B03~~KaeT np~ B~6ere ~n~::f ::s:: o m 

~ o. ~ erl pa3rOHe OTpamaTene~ H np~ ~3MeHeH~~ YPOBH~ cpeAHe~ MO~HOCT~.(l) ::s:: 
LI) t:= >;s:: § Ho Aame B YCTaHOB~BweMC~ TennoBOM pem~Me peaKTopa ~ nOCTO~HHO~ 
~ ::s:: :x: 

(1) 

\O 
m CKOpOCT~ Bpa~eH~~ no Kone6aH~~ OTpamaTene~ He ~Bn~~TC~ CTa~~o~::s:: 1:(-- 

~ --- (l) o E-< HapHblM~ B W~pOKOM CMblcne. OH~, XOT~ ~ B 3Ha4~TenbHo MeHbwe~(l) S P. Ii--J U
p...-yU---"" 

O'l c r erieua , 3aB~C~T OT MHor~x, KpOMe YKa3aHHblX B Ta6n.2, <tlaKTo~
(l) POB, Hanp~Mep,OT cTeneH~ nporpeBa Bce~ KOHCTpYK~~~ MP, Ha4anb

* 
~ 

Horo yrna YCTaHOBK~ ano OTHOC~TenbHO ~no, OT ypOBH~ MO~HOCT~1 ...
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60TK~ no. 3aper~CTp~pOBaHH~e nep~oA~ HapyweH~~ CTa~~OHapHOCT~ 

nonepe4H~X Kone6aH~~ no cocpeAOT04eH~ B ~HTepBanax BpeMeH~ 

MeHee ~ 30 M~H ~ 60nee ~ 20 4. 
TaK, B YCTaHOB~BweMC~ pe*~Me pa60T~ peaKTopa cpeAH~~ pas

6poc aMnn~TYA~ OCHOBHO~ KOMnOHeHT~ nonepe4H~X Kone6aH~~ no 
Ha 4aCTOTe ~ 1,63 r~ v = aalã sa BpeM~ 30 M~H paBeH: 

_{(20+ 50)% - ano
 
v - (3 + 5)% - Ano '
 

a pas6poc Ben~4~H~ v sa nep~OA 2+3 CYT An~ ano ~ Ano COCTaBn~
" 

e r avlv ~ 15%. 1 
Bo BpeM~ nepeXOAH~X npo~eCCOB, CB~saHH~X c ~SMeHeH~eM YPOB

H~ cpeAHe~ MO~HOCT~, Ae~opMa~~~ Ko*yxa ~ ~sr~6 nonaCT~ ano Ta
KOB~, 4io Ben~4~Ha ax ~ CTpYKTypa Kone6aH~~ npaKT~4eCK~ COOT
BeTCTBY~T CTa~~OHapH~M, HO cpeAH~~ no pacnpeAeneH~~ p(X) Ben~

4~Ha X/sasop Me*AY nonaCTb~ ano ~ KO*YXOM/ ~SMeH~eTC~ BO Bpe
MeH~. TaK,np~ n~He~HOM ~SMeHeH~~ MOWHOCT~ OT 1 AO 1,5 MBT co 
CKOpOCTb~ 8 KBT/M~H Ben~4~Ha XAn~ ABYX AaT4~KOB paBHa: 
- = - - 3·10 -4

t, MMXB XOB 

XH = 1,2'JO-4 t , MM,XOH + 

t - B M~HYTax, XOB ' XOH - Ha4anbHoe cpeAHee nono*eH~e nonaCT~ 
OTHOC~TenbHo BepXHero ~ H~*Hero AaT4~KOB. ~SMeHeH~e sasopa 

/:,X	 .
Ha eA~H~~Y ~SMeHeH~~ MO~HOCT~ X = /:,W He nOCTO~HHO ~ B A~anaso-

He ~SMeHeH~~ /:,W	 OT -1,0 AO 0,5 MBT paBHO -0,01+-0,033 MM·MBT- 1 

An~ BepXHero AaT4~Ka ~ -0,0012+0,013 MM.MBT- 1 
- An~ H~*Hero 

AaT4~Ka, T. e. IXB/XH I = 2, 1+3, 1. Ilooruaononoxuue SHaK~ Ben~4~
H~ X An~ ABYX AaT4~KOB MorYT 6~Tb cneAcTB~eM'Toro, 4TO TeMne
paTYPH~e ~sr~6~	 nonaCT~ ano ~ Ko*yxa HanpaBneH~ B OAHY CTOpO
HY /OT aKT~BHO~	 SOH~ np~ YBen~4eH~~ MO~HOCT~/, ~ Ha6n~AaeM~~ 

3~~eKT eCTb pasHOCTb ABYX 60nbw~x 3$~eKTOB. 

OCHOBHO~ HeCTa~~OHapHbl~ pe*~M Kone6aH~~ no CB~saH c npo
XO*AeH~eM pesOHaHCOB np~ B~6ere ~n~ pasrOHe OTpa*aTene~. Ha~

60nbw~e nonepe4H~e OTKnOHeH~R Ano B peSOHaHcax He npeB~wan~ 

0,1 MM, a ano -	 0,07 MM. ~cnonbSY~ AononH~TenbH~e AaHH~e 

no auõery no B pe*~Me 50 r1./ 1I, OTMeT~M cnenyiouree: 
a/ peSOHaHC~ Ano f p Bos6Y*Aa~Tc~ Ha 4aCTOTax, paBH~X OTHO

.1 

C~TenbHO~ 4aCTOTe Bpa~eH~~ ana-Ano 4/5 f ~ pacnpeAeneH~ Io 
I 4 "" 33 " 4 ..... 85

Ha AB~ r pynnu: f pn = 5' f on "" --; , f pro = Sfom ~ , rneN 11 
m, n = 1,2, ... ; 33,85 - 4aCTOTa c06CTBeHH~X Kone6aH~~ Ano; 

6/ peSOHaHCH~e Kone6aH~~ ano Bos6Y*Aa~TC~ np~ cneAy~~e~ H
4aCTOTe Bpa~eH~~ ano: 21,6; 20,8+20,0; 16,7; 16,3+11,6; 9,14; ; 

7,92 r~. \

14 ,I 
I 

~S 4~cneHHoro peweH~~ ypaBHeH~~ OAH04aCTOTHoro oc~~nn~Topa 

np~ nepeMeHHo~ 4aCTOTe B~HY*Aa~~e~ c~n~ fo(t) = 25e-t/483 
/t ~ 180 c/, rAe saB~C~MOCTb fo(t) onpeAeneHa ~s KP~BO~ B~6e
ra, cneAyeT, 4TO A~HaM~4ecK~~ K03~$~~~eHT yc~neH~~ ~one6aH~~ 

~ 4aCTOTa Ha6n~AaeM~x peSOHaHCOB np~ ~x np~MOM ~ 06paTHoM npo
XO*AeH~~ npaKT~4eCK~ Aon*H~ COBnaAaTb /np~ ycnoB~~ coxpaHeH~~ 

*eCTKoCT~ nó npa Bbi6ere ~ paaroae/'. PaBeHCTBO YKasaHHblX Bblwe 
Ben~4~H np~ B~6ere ~ pasrOHe no 6~no nOA+Bep*AeHo 3Kcnep~MeH
TanbHO. TaK~M 06pasoM, B HeCTa~~OHapHOM pe*~Me A~HaM~4eCK~e 

napaMeTp~ no B peSOHaHC~X Aon*HW COOTBeTCTBOBaTb napaMeTpaM 
CTa~~OHapHbIX peSOHaHCHblX Kone6aH~~ /np~ f'o = f'p/. 

4. AHAn~3 cnEKTPOB nonEPE4HWX KonE6AH~R no 

3aAa4a ~MeeT 60nbwy~ CTeneHb HeonpeAeneHHOCT~, nocKonbky 
np~ 60nbWOM 4~cne B03MO*H~X ~CT04H~KOB BosMy~eH~~ OTCYTCTBY~T 

np~M~e ~SMepeH~~, nOATBep*Aa~~~e $OPMY peanbHoro cneKTpa B 06
nac rn 4aCTOT asuue Kp~T~4ecKo~ 4aCTOTbl Ha~KB~cTa / An~ Ano f kp ~ 

~ 2,5 r~, An~ ano - 12,5 r~/. nOCKOnbKY xapaKTepH~e 4aCTOT~ 

B~6pa~~~ no ~BHO Bblwe fkp' TO MHor~e KOMnOHeHTbl akcnepnne-rrane 
Horo cneKTpa f'3 ~Bn~~TC~ saMaCK~pOBaHH~M~ aHanoraM~ HeKOTOp~X 

peahbH~X 4aCTOT f g, CB~saHH~i c f 3, B B~Ae 

f'g = 2f'kp·n ± f'3.	 /4/ 

OCHOBHa~ ~enb aHanHsa COCTO~T B onpeAeneH~H peanbH~X 4aCTOT 
~ BepO~TH~X ~CT04H~KOB ~x nO~BneH~~. 

B~HY*AeHH~e Kone6aH~~ no. ~X ~CT04H~KaM~ MorYT 6~Tb Ae$eK
Tbl sy64aTb/x nepena-r , Ae$eKTbl YCTaHOBK~ nOAw~nH~KOB ~ paaõanau
c~pOBKa POTOpOB no. ~s aHan~sa K~HeMaT~4eCKO~ cxeMbl, np~BeAeH

HO~ Ha p~c.1, cneAyeT, 4TO 4aCTOTa Ha~60nee BepO~TH~X B~HY*

AeHH~X Kone6a~~~ no.paSHa: 

B np~BOAe ano -'}	 
2 

f Ol fo; 31 
fo' 

211 
B np~BOAe Ano -	 3 fo; } fo; 5 fo, 

rAe.fo = 25 r~ - 4aCTOTa Bpa~eH~~ ano. BceMT~s np~BeAeHH~X 

Bblwe,4aCTOTaM, sa ~CKn~4eH~eM 060POTHblX f o ~ 1/5fo, «oropae 
B AaHH~X ~SMepeH~~X He MorYT 6~Tb sape~~CTp~pOBaH~, B 3Kcne
p~MeHTanbH~X cneKTpax 50 ~ Sg Mo*eT COOTBeTCTBOBaTb cornaCHO 
npaB~ny /4/ n~Wb OAHH n~K: 1,63 r~ /fonp = 5 r~/ ~n~ 8,27 r~ 
/fonp ~ 25 r~/. 3aMeT~M, 4TO 3TOT n~K ~Bn~eTC~ Ha~60nee xapaK
TepH~M B cneKTpax 50 ~ Sg /CM. p~c.2,4,6/. PeanbHY~ 4aCTOTY 
BosMy~eH~~ o~eH~M cneAY~~~M 06pasoM. ~s 3Kcnep~MeHTanbHo~ sa
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B~C~MOCT~ AnR CMe~eH~R n~Ka ~ 1,63 r~ B cneKTpe 50 OT 4aCTOT~ 

spaurexaa no, nonY4eHHo~ npa f onp = f o/ 5 , 

f:3 = O, 148 + o,3f o rtp» ru , /5/ 

cneAyeT, 4TO 4aCTOTe ~ 1,63 r~ AonmeH COOTBeTCTBOBaTb cneAY~

~~\:1 Ha60p B03MomHblX pee ns uux 4acToT:*f~ = (n ± 0,3)fonp±0,148, 
n = 0,1,2, .... COBn~AeH~e cneKTpa f g co cneKTpOM B03MomH~X 

B~HymAeHH~X Kone6aH~~ no Ha6n~AaeTcR n~Wb AnR OAHO~ 4aCTOT~: 

f; ~ f g = ifo' (n = 3). 

PaBeHCTBO f~ =l f ::::: 16,3 r~ BbJnonHRnOCb c norpeWHOCTb~ He xyo 
me 1%. KaK yxe õuno oTMe4eHp/l, 51, xoneõaaun ano Ha 3T0\:1 4aCTO
Te MorYT 6~Tb CBR3aH~ c HeKOTop~M Ae$eKTOM nOBopOTHoro peAYK
Topa. AnR Ano B03MomH~ ABa ~CT04H~Ka: nepeAa4a Kone6aH~~ 4epe3 
Ae$eKT~ np~BOAa HenocpeACTBeHHO OT AB~raTenR /4aCTOTa Bpa~e

H~R pOTopa AB~raTenR paBHa 16,3 r~/ ~n~ me OT ano 4epe3 onop
Hble nOAw~nH~K~. 

Co6CTBeHH~e Kone6aH~R no. OTMeT~M, 4TO B cneKTpe ano /CM. 
p~c.7/ n~K 6,52 r~ aHanor~4eH n~KY 6,85 r~, 3aper~CTp~pOBaHHO

MY paHee B.pem~Me 50 r~/l/. TorAa me 6~no nOKa3aHO, 4TO BepORT
HblM aaanor oa 6, 85 Fu RBnReTCR l.IaCTOTa co6CTBeHHblX Kone6aH~~ 

ano paBHaR 56,39 r~. B AaHHOM cny~ae, cornaCHO /4/, n~KYf c,
6,52 r~ AonmHa COOTBeTCTBOBaTb peanbHaR 4aCTOTa 55,42 r~. CH~

meH~e f c MomeT 6~Tb o6ycnoBneHo YMeHbweH~eM ~Hep~~anbH~x c~n, 
Ae~cTBY~~~X Ha nonaCTb, np~ YMeHbweH~~ 4aCTOT~ Bpa~eH~R ano 
/pac4eTHaR o~eHKa f c = 54,5 r~/ ~n~ ~3MeHeH~eM meCTKOCT~ Kpen
neH~R ~ana ano. B OTn~4~e OT pem~Ma 50 r~, rAe n~K 6,85 r~ 
6~n onpeAenR~~~M, B pem~Me 25 r4 ero ~HTeHC~BHOCTb YMeHbw~naCb 

60nee 4eM Ha nopRAOK ~ n04T~ cpaBH~Ma c WYMOM. ~3 o6~ero pewe
H~R o nOBeAeH~~ OAH04aCTOTHoro oc~~nnRTopa nOA Ae~cTB~eM ~M

nynbcoB npo~3BonbHo~ ~OpM~ /B AaHHOM cnY4ae B036ymAeH~e ano 
ocy~ecTBnReTCR ra30A~1HaM~4eCK~M~ YAapaM~/ cneAyeT, 4TO OTHO
C~TenbHoe YMeHbweH~e MO~HOCT~ pe30HaHCHblX Kone6aH~~, 3aper~

CTp~pOBaHHoe c nOMO~b~ H~w.Hero AaT4~Ka,AonmHO COCTaB~Tb ~0,06. 
3TOT pe3ynbTaT cornacyeTcR c AaHH~M~ cneKTpanbHoro aHan~3a. 

f 
KpOMe Toro, B cepv» pe30Ha HCHblX B036ymAeH~\:1 ano f om = !

co6CTBeHH~X Kone6aH~~ Ano f TI = /85±0,5/ r~, a n~K ~ 1,63 r~ 

/fonp = 5 r~/ ~n~ ~ 8,2 r~ 7fonp = 25 r~/ cOBnaAaeT c APyro~ 
4aCTOTO~ co6CTBeHH~X Kone6aH~~ AnO, paBHo~ /33±0,3/ r~. 3TO 
COBnaAeH~e MomeT 6~Tb ~ 4~CTO GnY4~~H~M, T.K. n~H~~ 1,8 
~ 8,2 r~ /fonp = 25 r~/ ~Me~T pa3HY~ 3aB~C~MOC~~ OT 4aC~OT~ 
Bpa~eH~R ano: n~K 1,8 r~ np~ nOCTORHHOM 3Ha4eH~~ f o CMe~aeTCR 

8 npeAenax 1,72+1,89 r~, a n~K 8,2 r~ CTporo cneAyeT 3a ~3MeHe

H~eM f o ' 
YAapH~e KOMnOHeHT~ B cneKTpax no. Han~4~e YAapH~X B3a~MoAe~

CTB~~ Ha no, KaK 3TO cneAyeT ~3 Teop~~ cneKTpanbHoro aHan~3a, 

MomHO ~AeHT~~~~~poBaTb no nORBneH~~ cep~~ Kone6aH~~ Ha 4aCTO
Tax 

f = n.fy g , n = ],2,.: ..n 

B pem~Me 25 t 4 YAapH~e ra30A~HaM~4eCK~e KOMnOHeHT~ fn=o.fo' 
n = 1,2, ..., IIHa6n~Aa~TcRII OTHOC~TenbHO aKT~BHo~ 30Hbl ~n~ AaT
4~Ka B OAHO~ ~ TO~ me $a3e, n03ToMY He MorYT 6~Tb 3aper~cTp~

pOBaH~ H~ B Kone6aH~Rx MO~HOCT~, H~ B Kone6aH~RX no. B pem~Me 

5 r4 none ra30A~HaM~4eCK~X B036ymAeH~\:1 Bpa~aeTCR c 4aCTOTO~ 

Ano f g = f o / 5 , ~ 4aCTOT~ YAapHoro cneKTpa OKa3~Ba~TCR KpaTH~

M~ 4aCTOTe OTHOC~TenbHoro Bpa~eH~R ana-Ano: f n = nt f :::::o 
~ n20, r4; n = 1,2, .... n03TOMY np~ Han~4~~ ra30A~HaM~4eCK~X 

YAapOB B 3Kcnep~MeHTanbHOM cneKTpe ano /np~ = 25 r4/ Aonmf orrp 
f o

Ha nORB~TbCR "3aMacK~poBaHHaRII YAapHaR. cepua = o 5' o =f 3n 

= 1,2 /4,89 r4 ~ ~,8 r4, cM.p~c.7/, He Ha6n~AaeMaR, KaK ~ cne
AOBano om~AaTb, B pem~Me 25 r4 /CM. p~c.2/. 

OAHaKo, TaK me, KaK ~ B pem~Me 25 r4, YAapHaR ra30A~HaM~

4eCKaR cep~R KpaTHa 4aCTOTe cneAOBaH~R MO~HOCT~~MnynbcoB 

f ll. = 5f o ' n03TOMY B cnexr pax ano ~ Ano npu f onp = fp, 3T~ 4a

CTOT~ OTCYTCTBY~T /cM.p~c.4/. 

CYMMapH~~ BKnaA ~HTeHC~BHOCT~ ynapuux COCTaBnR~~~X B cnelKT
2 

0yg 2 
pe 50 B nonHY~ A~cnepc~~ Kone6aH~~ ano n~g = -;-- , rAe 0yp, = 

2 2 ~ °x 
= 0~,a9 + 0g,a' 3aB~C~T OT cpeAHe~ MO~HOCT~ peaKTopa cneAY~

fi = 1,2, ... ; f p = 55,42 r4, rapMOH~K~ 13,86; 9,24; 7,92 f4 
" 

~~M o6pa30M: 
/m = 4,6,7/ npaKT~l.IeCK~ COBnaAa~T c pe30HaHcaM~ ano, 3aper~CT 37±7%, w = o MBT 
P~POB~HHWM~ np~ B~6ere oTpamaTene~ /cM.pa3A.3/. TaK~M 06pa30M, 4< n2 = 30±9%, W = 1 MBT /5/
n~K 6,52 r~ B cneKTpe 50 BepORTHee Bcero C8R3aH c 4aCTOTO~ yg 

{ 58±10%, W = 2 MBT.
 
pe30HaHCH~X Kone6aH~\:1 O~O, paBHo~ 55,42 r4. 2 9
 

POÇT nyll. np~ ~3MeHeH~~ MO~HOCT~ OT 1 AO 2 MBT, nO-B~A~MOMY,
~3 l.I~cna APyr~x n~H~~ B cneKTpax 50 ~ 5g n~H~R 1,8 r4 
/forrp = 25 r4/ ~n~ ~0,8 r4 /fonp = 5 r~/ MomeT 6~Tb aHanorOM CBR3aH c MexaH~4ecK~M~, a He ra30A~HaM~4eCK~M~ 3$$eKTaM~, no
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CKonbKY a3pOA~HaM~4eCK~e ycnoB~R 06TeKaH~R nOnaCT~ ono np~
 

~3MeHeH~~ W npaKT~4eCK~ He MeHR~TCR /Ae$opMa~~~ Ko~yxa ~ ~3Me

HeH~e 3a30pa Me~AY ono ~ KO~YXOM HaxOARTCR B npeAenax ~0,3 MM/.
 
TorAa ~j /5/ cneAyeT, 4TO M~H~ManbH~~ BKnaA 4~CTO MexaH~4ec

K~X YAapH~X B03Ae~cTB~~ Ha ono paBeH /24±10/%, a ra30A~HaM~


4ecK~X ~/34±10/%. OTMeT~M, 4TO 3T~ KOMnOHeHTbl BHOCRT HyneBo~
 
BKnaA B 3~$eKT~ peaKT~BHOCT~.
 

A6con~TH~e 3Ha4eH~R OTKnOHeH~~ no. Ha npOTR~eH~~ Bcero ne
p~OAa 3HepreT~4eCKoro nYCKa nonepe4H~e Kone6aH~R OTpa~aTene~ 

6bln~ 3Ha4~Tenb HO MeHbwe AonycT~MbIX*. CpeAH~e OTKnOHeH~R ono 
COCTaB~n~: 

+2,0 
ax = 3 ,9_ 0 8 MKM
 

, pe~~M 25 r~
 
{ 

6X~= 0,032±0,004 MM 

{., 
+4,5

a = 6 ,5- 2,5 MKM
 
pe~~M 5 r~.
+0,03

0,057_ 0,02 MM 

~nR ~no B pe~~Me 5 r~ - 0x = 0,035±0,015 MM ~ 6Xm
+0	 27 = 0,24_ 0'16 MM. B03paCTaH~e Kone6aH~~

v 

ono np~ nepexoAe ~3 pe~~

• +1 9Ma	 25 r~ B pe~~M 5 r~ B cpeAHeM B 1,66_ pa3a AnR 0x
1: 0
 

+1 3
 
~ B 1,8 O' pa3a AnR 6Xm 06ycnoBneHo nORBneH~eM B pe~~Me 5 r~ 
BPa~a~~eràlR ra30A~HaM~4eCKoro nona ~ õonee c~nbHblM B3a~MHbIM 
Bn~RH~eM B~6pa~~~ OTpa~aTene~. 3a c4eT YAapH~X B03Ae~cTB~~ 

Ben~4~Ha 0x YBen~4~BaeTCR TonbKO B 1,19 pa3a /np~ cpeAHe~ 
o~eHKe BKnaAa YAapH~X COCTaBnR~~~X B cne~Tpe So, paBHo~, co
rnaCHO /5/, ~41%/. 

KaK B~AHO ~3 Ta6n.l, B~6pa~~~ ono B pe~~Me 25 r~ cna60 3a
B~CRT OT MO~HOCT~, OAHaKO np~ W= 1,5 MBT pa36poc 0x ~ 6X m 
pe3KO YBen~4~BaeTCR, Hanp~Mep, AnR cpeAHe~ 4aCT~ nonaCT~ B03
pac ra e r c '""2% AO ~45%. np~ W = 2 MBT Kone6aH~R no XOTR ~ CTa
HOBRTCR 60nee YCTO~4~B~M~, HO B03paCTa~T B cpeAHeM Ha ~10%. 

~3 aHan~3a cneKTpOB So cneAyeT, 4TO Ha MO~HOCT~ 2 HBT YBen~
4eH~e B~6pa~~~ no o6ycnoBneHO pOCTOM aMnn~TYA~ Kone6aH~~ 

Ha 4aCTOTe '""16,3 r~ ~ 8,2 r~/, 4TO BepORTHee Bcero B~3/f3KC 
aa HO r ennoauaa 3~eI<TaM~ B nOBopOTHOM penyx r ope . 

5.	 3~<1>EKTbl PEAKT~BHOCT~, 06YCnOBnEHHblE
 
B~6PAU~}1MH no
 

B Ka4eCTBe o~eHOK np~HRT~ CTaHAapTH~e OTKnOHeH~R peaKr~B

HOCT~ 0Ei' 06ycnoBneHH~e i-M npo~eCCOM, i = Xo' Xg, ~. ~nR no
nY4eH~R 0Ei ~cnonb30Ban~Cb ~3BeCTH~e COOTHoweH~R A~HaM~K~ 

, -5 2
peaKTopa c.napaMeTpaM~: a~no = 4,9'10 rpaA- - napa6on~4ec

K~~ K03~$~~~eHT peaKT~BHOCT~ ~no, 

dK	 -1 dK 10-4-14. 10-4 MM ~ d V 1 ~ MM - ~3MeHeH~e peaKT~B
1\dX 1 ano	 JJ,TIO 

HOCT~ np~ oceBOM CAB~re oTpa~aTene~ /AaHH~e ~~3~4ecKoro nyc
Ka/. nOnH~e WYM~ peaKT~BHOCT~ 0EE onpeAeneH~ B B~Ae 0EE = 

2 ~ 
~ [~OiJ', T.e. B npeAnono~eH~~ o He3aB~C~MOCT~ OTAenbH~X ~c

l 

T04H~KOB WYMOB. Bce CBeAeH~R o 0Ei ~ 0E[ np~BeAeH~ B Ta6n.5. 

'I'aõrmua 5 
YcpegHeHHble ouerrxn napuaarrsnux / 0Eo' 0E,r.:p 0E~/ 
H nonHWX IOEEI 3~~eKTOB peaKTHBHOCTH, 06ycnoB
rrenasrx nonepevausra H KPYTHnbHblMH Kone6aHHHMH
 
OTp~aTeneH /rrpH o:u;eHKe H 0Eg Hcnonb30Baa Eo 
nHCb nOKa3aHHH HH~HHX eMKOCTHWX ÁaTt.IHKOB/ 

Peuu ,I!RanasoH c5 ~ o ) . G~ .:p) c3 g 'f, G ~'2.) 
pa.60TH l113MeHeHWI 

peasrcpa 1Õ'AK 1Õ'Ak' 1Õ6A.K 1õ6
A}5.UO~CTI11, IK ~ K ~ 

<;H-O.4 I.G±O,25 ""'1.6±V. 25 
25 1/c 1.5+2.0 1.9.10.80 "":I.9±O.80 

A...Q,90-o + 2.0 I 
'~~,40	 8+0• 9 ""1 

• -0.4 

..o + 0,4 2,f3±O,5 -2,5±O,7 "-0,05 3,7±O,8 
5 I/c*) 1,0+2,0 2.4±I,4 3,9;t2,O O,06±O,02 4,&±2,4 

... o +2.0 2 9+2,0 3,5±I,5 0.07±O,OG 4,5±2,7, -1,1 

*B ouerncn He aomna namrue 198] r. npa W ~ 0,3 KBT. 

L OCHOBHblE BbIBO~bl 

1.	 3Kcnep~MeHT~ nOKa3an~, 4TO B nep~OA 3HepreT~4ecKoro nyc
*~onycTHMbI cnegYID~He OTKnOHeHHH: ±O,] MM lonol, I<a ~6P-2 Hel<oHTpon~~yeM~e B~6pa~~~ no ~ B~3~BaeM~e ~M~ cny

±O,3 MM IJJ,nol. 4a~H~e 3~~eKT~ peaKT~BHOCT~ HaXOA~n~Cb Ha YPOBHe, 3Ha4~TenbHO 
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MeHbweM AOnYCT~MOrO. CpeAH~e nOnepe4H~e OTKnOHeH~R ano B pe~~
Me 25 r~ COCTaB~n~: 0x = 3,9 MKM ~ 6Xm = 0,032 MM, a np~ nepe
XOAe B pe~.~M 5 r~ YBen~4~nI-1Cb COOTBeTCTBéHHO a 1,66 /0x = 
= 6,5 MKM/ ~ 1,8 pa3a /6Xm = 0,057 MM/. CpeAH~e Kdne6aH~R AnO 
a pe~~Me 5 r~ paBH~: 0x = 0,035 MM ~ 6Xm = 0,24 MM. 

2. B pe~~Me 25 r~ /67±5/% OT nonHO~ ~HTeHC~BHOCT~ 3$$eKTOB 
peaKT~BHOCT~, o6ycnoBneHH~x nonepe4H~M~ a~6pa~MRM~ no, CBR~a

H~ c ABYMR KOMnOHeHTaM~ Ha 4aCTOTax 1,8 ~ 8,2 r~, a 3j% B~3Ba
Hbl unrpoxonortocase-« cnY4ai1HbIM~ B~6pa~~RM~ or oaxa r enea , 

3. B pe~~Me 5 r~ B~6pau~~ no cy~ecTBeHHO 3aB~CRT OT pe~~Ma 

Bpal.4eH~R no /IMRrK~i1" ~.n~ "~ecTK~i1II/ ~ OT pa60TbJ C~CTeMbl CTa
6~n~3a~~~ CKOpOCT~ ano. OTKn~4eH~e C~CTeMbl cTa6~n~3a~~~ CKO
pOCT~ Mo~eT np~BeCT~ K POCTY OTKnoHeH~i1 ano a 1,9, a Ano -
B 1,6 pa3a. CneKTpanbH~i1 COCTaa Kone6aH~i1 ono~ a~3~aa~~~i1 He
KOHTpon~PyeMble $nYKTya~~~ MOl.4HOCT~, HeycTo~4~B, cOAep~~T 3Ha
4~TenbHY~ WYMOBY~ KOMnOHeHTY /AO ~ 80% no ~HTeHc~BHoCT~/ ~ oc
HOBI-;Y~ AeTepM~H~pOBaHHY~ KOMnOHeHTY Ha 4aCTOTe ~ 1,63 ru. 

AnR 3et>$eKTOB peaKT~BHOCT~, oõycnoaneuaux Kone6aH~RM~ Ano, 
xapaKTepH~ Aae 4aCTOT~: ~ 0,8 ~ ~ 1,63 ruo np~ w ~ 1 MBT Ano 
npaKT~4eCK~ nonHOCTb~ B~6p~PyeT Ha OAHOi1 4aCTOTe, paaHoi1 
1,63 r~ /93% OT 0~/. 

4. Ha~6onee BépORTH~i1 ~CT04H~K OCHoaH~X a03MYl.4eH~i1 ~ He
cTa6~nbHOCT~ Kone6aH~i1 no CBR3aH c Ae$eKTaM~ noaopOTHoro pe
AYKTopa ~ c ero TepM~4ecKoi1 Ae$opMa~~e~ np~ ~3MeHeH~~ MO~HOCT~. 

5. CYMMapH~e 3$$eKT~ peaKT~aHOCT~, o6ycnoaneHH~e a~6pa~~R

M~ n01 He npea~wa~T /4,5~2,7/·10-6 6K/K. 
6. CH~*eH~e 4aCTOT~ Bpal.4eH~R ano c 50 AO 25 r~, ocy~ecTa-. 

neHHoe .nepeA Ha4anOM 3HepreT~4eCKoro nYCKa, np~aeno K CH~*eH~~ 

nonepe4H~X 8~6pau~i1 ano B 1,5, a Ano - B 5~7 pa3. 
7. B UenOM KOHCTPYK~~R MOAynRTopa peaKT~BHOCT~ c Ano B B~

Ae "rpeavõua" nonsoc Tb~ oõecnevuaa e r c r aõvn bHY~ pa60TY pea K
Topa Ha M0l.4HOCT~ 2 MBT. 

nOcne 3HepreT~4eCKoro nycKa B KOHCTPYK~~~ MP 6~n~ BBeAeH~ 

nonoruurr ens Hble ycoa epuieuc r aoaa H~R / Hanp~Mep, aaeneua HOBa R 
CMCTeMa cTa6~n~3au~~ 060POTOB ono/. 3TO ~3MeH~no a nY4wy~ CTO
POHY KapT~HY Kone6aH~i1, dco6eHHO $a30a~x, ~ nep~OAoa apal.4eH~R 

no. OAHaKO napaMeTp~ OCHoaHoro ~CT04H~Ka HeKOHTpon~PyeM~x $nYK
Tya~~i1 peaKT~aHOCT~ /nonepe4H~X Kone6aH~i1 no/ ~3MeH~n~Cb He
3Ha4~TenbHO. 

B 3aKn~4eH~e aaTOp B~pa~aeT rny60KY~ np~3HaTenbHOCTb aceMY 
nepCOHijny cny*6~ ynpaaneH~R peaKTopa, onepaTopaM ~3Mep~TenbHO
ro ~eHTpa nH$, a TaK*e B.B.Men~xoay. A.A.Poroay, n.B.EAYHoay, 
A.C.CaaaaTeeay 3a nOMOl.4b B npoBeAeH~~ ~3MepeH~i1, E.n.Wa6an~

HY 3a o6cY~AeHMe nonY4eHH~~ pe3ypbTaToa. 
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RET IlH nPOiiEJIOB B BAIDEA liHiilllfOTEKE? 

BH MOKeTe nonyqBTb no no~e nepeqacnea&Ye HHKe Kaura, 
ecna oaa ae 6una saKasa&H paaee. 
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K3nyqeHHH B neTeKT&pOBaBHH rpaBBTaUHOHHUX 
aonu. DY6na, 1983. 2 p.OO K. 

nt3-84-63 TPYAH :XI MeKnYRaponaoro CBMDOS&yMa 
no Hnepaou sneKTpoaRKe. lipaTacnasa, 
qexocnosaKBH, 1983. 4 p.50 K. 
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neneJlbiWeB IO.H. 
HccneAOBaHHe KOJlefiaHHH nOABH*HbiX OTpa*aTeJleH 
/3HepreTH4eCKHH nycK peaKTopa H6P-2/ 

13-87-564 

npHBOARTCR pe3yJlbTaTbl 3KCnepHMeHTaJlbHOrO HCCJleAOBaHHR CJly4aHHbiX KOJlefiaHHH 
nOABH*HbiX OTpa*aTeJleH /nO/ peaKTOpa H6P-2. AHaJ1H3HpyeTCR BJlHRHHe CTpyKTypbl 
H YPOBHR OCeBbiX H $a30Bb1X KOJle6aHHH nO,a TaK*e nepHOAOB BpallleHHg' OTPa*aTe
JleH Ha HeKOHTp011HpyeMble ~JlyKTya~HH BHeWHeH peaKTHBHOCTH. npu ofipafiOTKe 3KCne
pHMeHTaJlbHbiX AaHHbiX HCnOJlb30BaJ1HCb MeTOAbl CTaTHCTH4eCKOro aHaJ1H3a CTa~HOHap
HbiX ABYXKOMnOHeHTHbiX BpeMeHHbiX PRAOB. noKa3aH0 1 4TO B nepHOA 3HepreTH4eCKOro 
nycKa peaKTopa H6P-2 /1980-1984 rr./ HeKOHTponupyeMble ~JlYKTya~HH peaKTHBHoc
TH, o6yCJ10BJleHHble BHfipa~HRMH no, 6b1J1H He3Ha4HTeJlbHbiMH /4,5±2,7/·10-6 

~ K/K, 
a KOHCTpyK~HR MOAYJlRTOpa peaKTHBHOCTH C ,11n0 B BHAe 11

Tpeay6~a" nOJlHOCTbiO 
o6ecne4HBaeT CTafiHJlbHYIO pa6oTy peaKTOpa B AHana30He CpeAHeH MOIIIHOCTH OT 0 
AO 2 MBT. 

Pa6oTa BblnonHeHa a fla6opaTopHH HeHTPOHHOH ~H3HKH OHRH. 

Coo61UettHe 06'be.~~HHeHHoro HHCTHT)'T& ll,!lepHbllt Hccnenoa&HHA . .l{y6Ha 1987 

nepeBOA O.C.BHHorpaAOBOH 

Pepyolyshev Yu.N. 
The Study of Moving Reflector Vibrations 
(Energy Start-Up of the IBR-2 Reactor) 

13-87-564 

The results are given on the experimental study of occasional vibrations 
of the IBR-2 moving reflectors. The influence of the spectral structure, 
the level of axial and phase oscillations of the moving reflector and period 
of reflector rotation is analysed. At experimental data hand! ing the methods 
were used of the .statistic analysis of the stationary bicomponental time 
series. It is shown that at the period of the IBR-2 energy start-up the un
controlled reactivity fluctuations due to the moving reflector vibrations 
were rather insignificant (4.5±2.7·10- 6 ~ K/K). The construction of the 
reactivity modulator with the moving reflector as "trident" provides the 
regular reactor work at the mean· power range of 0 to 2 MeV. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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