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1. nOCTAHOBKA 3AnA4~ 

~3BeCTHO, 4TO 3Hepr~n ~MnynbcoB MO~HOCT~ B ~MnynbcHoM peaK
Tope nep~OA~4eCKorO'Ae~CTB~H /~.p.n.A./ 04eHb 4YBCTB~TenbHa 
K BBeAeH~O~ pe~KT~BHOCT~·/11.np~ He6onbWOM B03My~eH~~ peaKT~BHO
CT~' c B OAHOM Vlt-1nY~bC'e MO~HOCT~ OTHOG~Tenb..HOe ~3Me,HeH~e 3Hepr~~ 

3Toro ~Mnynbça B~pámaeTCA COOTHoweH~eM 

AQ/Q=x=c/8"l =0, /1/ 

rAe 8 H - ~MnynbcHaR AonH 3ana3AbIBalO~~)( He~TpOHOB; AnH ~6P-2, 

B 4àcTHOCTlIl, 8j.1 = 1,6.10-4 • CneAoBaTenbl:lo, 'r1p~ .1(= 10-5 /Ta KYIO , 
peaKTlIlBHoCTb, Hanp~Mep, BHOC~T CMe~eH~e ROTopa nOAB~1mHoro oTpa
maTenH Ha 0,02 MM/ OTKnoHeH~e 3Hepr~~ ~Mnynbca MO~HOCT~ COCTa-
B~T 6%'. n03TOMY np~ HopManbHot:1 pa60re ~.P'\l.A. B Kp~T~4eCKOM 
COCTOHH~~ 3~epr~H ~MnynbcoB BcerAa ~cnblTblBaeT <pnYKTya~~~ ~'3-3a 

Kone6aH~~ peaKT~BHOCT~. Ha MênOM YPOBHe MO~HOCT~, KorAa Har~eB 

HAepHoro Tonn~Ba BO speMH ~Mnynbca MO~HOCT~ Man, Kone6aH~H peaK
T~BHOCTI1 B ~Mnynbce Cy-rb Kone6aH~H TdK Ha3b1BaeMoí:1 ~'oHewHet:111 
peaKT~BHOCT~,. T.e. peaKT~BH6cT~, B~OC~MO~ B03My~eH~n~~ B reo
MeT~~~ ~n~ COCTaBe peaKTopa 3a C4eT BHewH~~, He CBn3aHH~X c MO~
HOCTblO pea~Topa, epaKTopOB. ~a 60nbW~X ypOBHHX MO~HOCT~ H3-3~ 

3Ha4~TenbHoro HarpeB~ HAepHoro Tonn~Ba 3a ~Mnynbc /~n~ APyr~x 
MaKpocKon~4ecK~x 3epepeKToB AeneH~H HAep/ Kone6~HL1H MOW~OCT~' 6YAYT' ' 
Bbl3blBaTb AononH~TenbHble Kone6aH~n p,ea.KT,~SHOCTlIl., ecn~ TeMnepaTYP
Hblt:1 K03epep~~~eHT peaK~~'BHOC"'k1 k ~ •O - 3.epepeKT i 'ó6pa'THO~ CBH3~"

T
/O.C./. B03~~Kae~ Bonpo~ ~ ~aKOBbI 6YAYT epnYKTyaU~~ MO~HOGT~' 

B 3TOM cnY4ae np~ 3aAaHHblX epnY'KTya~~H>d BHeUJHe~ peaKT~BH'~CT~? 
B AaHHO~ pa60Te BbIBOA~TCH 06~ee peweH~e AnH npO~,3BonbHoro 

B~Aa nep~OA~4eCKoro B03My~eH~H BHewHe~ peaKT~BHOCT~ ~ AaeTCH 
peweH~e B HBHOM B~Ae AnH HeCKonbK~X 4aCTHblX cnY4aeB., 

np~ peweH~~ 3aAa4~ 6bln~ ~cnonb30BaHbl cneAYIO~~e' np~Gn~meHi.1H 

~ Aony~eH~H, KOTopble n03Bon~n~ CBect~ ee K 3aAa4e n~He~HO~ an
re6pbl: ., 

1 .1; B03My~eH~H BHewHe~ peaKT~BHOCT~ ~n~ OTKnoHeH~H peaKT~B

HOCTH B ~Mnynbce OT paBH9BeCHoro Kp~~~4eCKoro 3Ha4eH~H/l/ 3aga
Hbl, ne~moA~4ecKo~ 6eCK?He4HO~ no~:neAoBaTenbHocTblO, 4~'cen 01' 02 ' 

03 , •.• 0N' 01' 02 ••• 0N ••• c nep~OAOM N = 2,3,4 ~, T.A. 04e
B~AHO, BpeMeHHó~ nep~OA nocneAOBaTenbHocnf r, = N/ fp , rAe fp 

4aCTOTa nOBTopeH~~ ~MnynbcoB MO~HOCT~ ~.p.n.A., np~4eM C4~TaeT

CH, '4TO i «r ,'r'Ae r - cpeAHee speMH' }I(~3~1:1 npeAwecTBeHH~KoB 
, ' 3 v 3 , .. 
3ana3A~BalO~~x He~TpoHOB. ' 

~-..- ....... \...., -, . 
Otn" .. J1 ..... ·"·.,,... 1 }':'L. fl/' <':.il ,. Uet2.~lí~. I 'I: ~. ,!'1r:k1\H~aHtdl t ,. '} 

.U.

~~!~r:;., f~:: I 'T ~ __'~.1. .do. 
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P"" - OTKnOHeHl-1e peaKTvt,Bf-ló'CTI-1.' ÔT O O /a aonax ';8 /. Teneps.",:., ' m ,,.., H 

B~eçTO /4/ Ii1MeeM 
Pac , 1. rpa~I1K," I1JlnIOCTPI1PYIO~I1~i 

nepl19gl1~ecKoe 113MeHeHI1e TeMnépa \ 

TYPbI, arrepnor-o TOIlJlHBa npa rte
paornr-re cxon nYJIbCaIl,1111 anemneü -Q'n = GBf m ( omo\ ( l +PIn )".~ /4'/

:;ri p
 
peaK:rI1BHOCTI1 c nepaonon N·, TP ;
 

ÇyMMIi1p,Yfl no n B nDeAena~ nepl-1OAa noc~eAq~a~enbHoéT~ 1-1 co~pa~aRT. - BpeMH Me)K,rl;Y co cep;uliHHI MM-p , . 
nYJlb~aMH MO~HOCTI1 peaKTopa. :.r\ Q, n0nY4101M ) == ,Bfpm<.p 0)( 1 + PI)"
 

TaK KaK m,(ornO) == 1~ fH p /F<pli1.TI-1'4eCKoe YCJlO'Bli1e/, TO
2 II N N• .:1 tl1.'p 

p == ii +li' = • /5/;,', 'I n o ,c , 
ü 

1 .2. PeaKH1B'HOCTb 06paTHo~' CBFl31-1 .nponopuaouans aa óTKlloH~HI-1Io 
YcncfBlfle /5/ AonmHO cotirnonar s ca npIi1J11060H MOUJ;'H'o'CTIi1 peákropa,r evneparypu HAepHoro ronrtaaa B MÓMéH1"' pa3BI-1TI-1fl 'I-1Mnynbca OT 'cpea

B TOM '4~cne ,1i1 npa Hyné'Bo'H; 3'Ha4I-1T, P ,; O' 1-1 p • • == O'~
n o c 

~ ~3 /4 ''; 'nOJ'Y4~M '. 
uero 3~a'4eHl-1fl 3TO~ re-meparypu / CM. p'ÍIlc. 1/: 

o = k . ôT '. /2/
».c.n T fi ~Q • j'Q = x = o = o + P , • • /6/, n n In ,n o.c.n 

OTKnOHeHli1e peaKTI-1BHOCTIi1 3a C4eT o.ç. CP ) o~peAeneHo 'YCDOBl-1eM /'.3. ~TKnOHeHl-1e cYMMapHo~ peaKTI-1BHOCTI-1 ~ I-1Mnynbce oi paBHO
• .' • O.C., \, . 'c,

1 .2. .Feneps AOCTáTÓLI'HO Hál-1TIi1 CBfl3b Me}l{AY BíT 1-1 x • ,H3 C906pa}:<en nBecHo~ I-1MnynbcHp~ HaAKp~TI-14HOCTI-1 Mano, 
HI-1~ 6a~aHca Tenna HeTPYAHO y6eAIi1TbCfl, 4TO 3Ta CBR3b onpeAenfleT

r ...... CH cneAYIOU!e~ CI1CTeMO~ JlIi1He~Hbrx ypaBH"éHVlC1:
PI n = -Pn + Po. c. n << 1 • /3/ 

-ôT 1 +oT2=Ql/c-Q/c=xlQ/c. 

1.4. H3MeH~Hl-1e TéMhepaTYPw 3a Bp~Mfl MemAY nocneAdBa+enbHwMI-1~
 
I-1'Mn'yflbCêlMI-1 MOU!HOOT\-1 nOG.TOflHHO 1-1 P~BHO ~T = - Q/c,rAe c - lTenn0 - OT2 +, OT3- = X2 .Q /c' , 
eMKOCT~ aKTI-1BHO~ 30H~. ;. /7/ 

- ôT J + oTN =',x~:.-.l' Q/~ , t \ 

N
_1 .5. 3Heprl-1~ I-1MnynbcoB MOU!HOGTI-1 ~3MeHfleTc~ c nepI-10AO~, paB

~WM nepl-10AY nocneAOBaTenbHOCT~ BHewHe~ peaKTI-1BHOCT~, T.e. Qn ) 

oT1 +oT2,+···'l-ôTN == Ü .
 
B uacr oanieã paõore HaXOA~TCfl CBfl3b MeH<AY BHeWHe~ pearcrua-


tiOCT'?1O -VI OTHOCI-1TenbHblM oT'iIioH~Hl-1eM 3HeEr~1-1 n -r-o tlMnYJ1bC'a ~OU!HO-

= ~h+N' I 

TaKI-1M' OÕpa3-0M, ypasHeHl-1fl /7 f, /6/ ,1-1 /.2/ coe Ta BllRIOT 3aMKHYTyIO
 
CT,1i1 OT cpe,AH~ro 3Ha4eJ-It.1R Q: xn == ~Qn / ~ • .
 .CI-1CTeMY 1-13 ?N ypaBHeHIi1~ C. N H~1-13BeC!_HbIMIi1 ô'Tn ~ N He'1i13BeET

IHblM'1i1 x • HCKnlO41i1B 1i13 C1-1 C,T et-1bl ypaBHeHI-1~ He1-13BeC:THble ,o'1'N' (1,.1' X N' 
nonY41-1M ee B BI-1,tJ,e, CIi1MM-eTp}14HOM OTHOCI-1TenbHO Hel-13BeCTHblX ,xn . - n' \ 

~.

2. B~BOAYPAB~~HHA 
, f 

B MaTP~4Ho~ $OpMe' CI-1CTeMa ypaBHeHI-1~ 3anl-1WeTCFI TaK: 

3Hep-rli1fl ~Mnyn,bc9 MOU!HOCT~ B 06U!eM cny-iae ecr s ' ~.bT." (Õ/C~ • /8/ -, 
, rv _ S, m(,p ), { 

,x==p+k -oT, ';1: 

.' T 
, lIlin - n mn /4/ 

\ 
rAe Sn - Ii1HTeHC~BHoCTb Ii1CT04HI-1Ka 3~na3AwB~IOU!Ii1X He~TpoHoB BO tipe 17Ae aex'ropu x, ~ 1-1 8T Ii1MelOT (N- i) np0eK4~,~-:'. HCKnlO41-1B aexrop 8T
 
Mfl ,pa3gt.1T~fl n-r~· Ii1Mnynbca ,MOU!HOCT~, m(P ) - ~aKTap YMMOH<eHli1fl
 1-13' CIi1CTeMbl /8/, "nof1Y4~M"mn 
He~Tp6HoB B Ii1Mn'ynbce, 3aB..VlCflU!li1~ OT MáKCIi1ManbHO~ peaK,TIi1BHOCTIi1 

~ li1~nYIrb'ce P • . ' ~,~ 

\ 
, ... I 

~nli1a Cx- p). =( i T Q/ c) i , [a (x ,- P ) == r x, • /9/
YCJlOBlo1e 1~f'03Ha4aeT, t.lTO Sn = õsr, = "eohst • Ycnoaua 1 •.2 li1 1.3 

, t 

n pli1BOAfl T K cneAYlOll4eM~ COOT noure-uao m(o m) = '" (p mo) ( 1 + OI ) /2/ • '
 

rAe - paBHOBeCHafl Ii1M~ynbcHafl AaAKpI-1TI-14~qC~b npli1 4aCTOTe !p, ~
PmO 
~;,h'2' 3 



3AeCb a - KBaApaTHaH MafPIllIJa (N -I}-ro, nopflAK~., 

-'1 1 O O •• "•• C)
/ 

O -1 1 '0 • • • • O 
'\ 

O O -1 1 O4 • • • 

0.= 

o V O O ~ .. -1 

-'1 -1 -1 -1 .•.. -1,-2 
r = k'T G/c I. - 6e3pa3MepHbl~ KOMnneKC Bem1~VlH, xapaKTepVl3YIOUlVl~1 c t e
neHb ,o6pa.THo~ CBR3lit B peaxrope ; HanpIllMep', ecna ,f ,= -l, TO ,B p~

3ynbTaTe VlMnYIlhca c 3HeprVle~~ p?BHO~ cpe~HeM~ 3Ha4eHVlIO, M9Ul

HOCTHO~ 3<p<peKT BHOCIIIT' -I Bli! peaKTVlBHOCT\.1. npVl r > O 06paTHé1R 

CBR3b nonoaorrensua , npVl r < O - orpauarens aa , 

" 
3..PEUlEHk1E AJl~ CflY4N1 N = 2, 

T. LAflR 3HAKOnEPEMEHHO~ nynbCAUl1li1 PEAKTHBHOCH1 . 

C'I4CTeMa 191 CBOAVlTCR 1< paBeHCTBY 

- 2 (xl - P 1) T r Xl ' Xl = '? 1 I (1 + r í2) . /lO/ 

04eBVI~HO, P = -p{' X =-Xl' 9'2 2 
Yp'aBHeHVle /10/ noxaauaee r , 4TO $IlYKTyal.\lIIV1 MOUlHOCTVI ~1 npVl 

HaJ1\.14l-1Vl O.C. (r;6U) paCTYT c YBeIlVl4eHY1eM o.c., eCIlVl o , c • orpu

.uarens Ha (r < O) "f \.1YMeHbWakJTCR, ecna o. c. nOIlO>KVlTeIlbHa. npVl 

-r -> -2 xl ->'oo.T.'e. KOIl'e6aH\.1~ MOIl.\HOCTVI He orpaHVl4eHbl. t;iO>KHO CKa,

3aTb, ~TO VI.p.n.A;' npVl HeKOTopOM 3Ha4eH\.1W OTpVll...\aTeIlbHO~ O.C. 

HeYC"O~4VlB no OTHoweHVlJO K KOIle6aHI4f1M peaKTJ.1BHOCTVI c \;faCTOT-Ql.1/ 

f= fp / 2 . Hanpa-iep , A.fIl;! peaxrope ~6P-2 r =. -2 npa 3Ha4eHVlY1 

'cpeAHei1 .MOUV:lOCTVI p,= 10 MBT i:,/liacToTe 5 Fu; npVl 4aCToTe 2 r~ 

r = -2,. ecna P = 4 HST. YC,f10BVle T = -2 "AaeT nperren Afl~ )3Hep

rli1l1l VlMnYIlb'cqB MOIl.\HOCTVl 11\ • p , n , A. 
p 

\, 

4. PEt1JEHliIE Aflfl CflY4A51 N =' 3 

CIlY4a~ nep\.10AVl4eCKVlX BQ3MYUleHVI~ peaKn1BHOCTVI c nepuonor« 

!B Tplll/VlMnYIlbca VI~TepeceH TeM, ~TO TaKlIle KOIle6aHVlR VlMelOT MecTO 

B peaKTope 1iI6P-2. TaM .QCHOBHaR AOIlR KOIle6aHVll:1 8HewHt Vr peaKTVlB .... 

HOCTVI npVlXOAVlTCfI Hé1 yaG:TOTY f= fp / 3 (T04Hee, f= fn(k ± 1/3),
• ~ /3/ 

r ne r k > 0,1,2 ... , HO AIlR acex, k 4aCTOTa npOl1BIlReTCR KaK f p / 3 ).. 
P.eweHVle· ypaBHeHVlR /9/ llpVl N = 3 VlMeeT m1-A 

f 

(r+3)p -rp (2r+ 3) o + r o ( 2r + 3 ) o +( r + ~ ) o
• 1 2.1 2 2 1 

xl = ------------ ~ X2 = --------------- , X3=-X l-X2=- ----------- " 
" r 2 + 3r + 3 r 2 + 3r + 3 r 2 + 3r'+ 3 

4 

Puc.2. 3asacUMocTb paBMaxa Kone6X 
/ \ 6aHuH anepr-aa llMnY6IbCOB HOIijHOCTH 

I 

1

, .. -" .. 

\. f ~x - OTHOCUTenbHo-e 3HatIeHHe/ 

OT MO~HOC'r.Horo 31Íl~K'I'a peaKT'UBHG

CTU, xapaKTepu3yeMoro napa~etpOM 

r loGo3HatI€HUH B TeKcTe/; cnnom... " .. 
J vr<\ HaH 11 nYHKTHpHaH JlHllliU - CJIYtIaH 

r'apxomrsecxax KOJIe6auHí"I }JeaKTuB(Il HOCTU .c nepUOAQM fp13 .npa lÍla3ax 
Cri I ,. I I 0 04>0 = 30 H: COOTBeTCTBeHHO ICM.
-3 -2 -1 

~-JIY 112/7; lliTP~XpYHKTHpHaH nu

'1 HUH - cnyqaH 3HaKonepeMeHHO~ nynb

caU;illi /ID/. 

B OTIlVl4Vle OT CIlY4aR N = 2, <PYHKl.\VIVI xntr) He VI MelOT, ocoõeuuo
CTe~ npa aeurec r aeuaax 3Ha4eHVlflX r; 3Ha4V1J, AIlH nepJ.10AJ44€CKVlX 

a03~YuteHVl14 pea KTVI'BHOCT101 C nepaono-i 3/fp pea KTOp YCT.o144MB np» 
Il1060M 3Ha'4eHVIVI o . c • OAHaKo, KaK 14 8 CIlY4ae N= 2, OTpVll:laTeflbHafl 

o .'C. YBeIlVl4V1BaeT KOIle6aHVlJl MOutHQCTVI" a nOnO>KJ.1TeIlb HaR - YMeHb\r 
urae r • Ha p\.1C. 2. npVlBeAeHbl peayns r.arú pacue-ra pa::\Mi1Xa OTHOCVlTeJlb-

HblX KOJle6aH~~ MOIl.\HOCTVI IT. e. ~aVl60J'1bWer'O 3Ha4eHVlR B'ém14V1Hbl 
, . 

... 1 x n - Xk 1 / AIlR crtyuaa f.apMo:HVl4eCKI1~ KOIle6a~VI~ BHeWHeH peaKn,q3

Hocn1 no 3aKOHY 
( 

o (tY="Pa sin (217t. f p 13 +-ef>oJ, /12/ 

.,1 
J1J1Il10C;PVlPYIOUlVle3TOT 3<p<p,eKT. 3Hà4eHIo1R P BbI4J;ifCIlRllIo1Cb no <popMYIle 

n 

I 

P = o. sin r 217 ( n - 1) 13 + fh 1- p 13 { sin fh + sín (211 13 +<b~ ) + 
na· o a O' u 

.\ t 'i"\ 
a .

~, 
,< 

+ sín (471 /3 + $0 )]; 
"~,.J 

pa3Max KOIle6aHVlH nplo1Be;qeH OTHOCWTeIlbHO pa3Maxa Kone6aHVli1 npYl 

r = O, KpTOPbl~ npVl' IlIO,6bIX -$a3ax fho paaeu 1,72 "« ,. 

5. PEUlEHl-'1E Aflfl (J1YlJAfl N=4 
.~ 

~, 'Peureaae ypaBHeHVlf1 /9/ n.pVlBeAeM rone KO AIlH Xl 

~)\ Xl = P _--.!:_2:_~r_2:_!~_ - P ,----.!---- - .------ • 11 3/n 
1 2. ~3 ; 

( r+ 2 )( r 2 + 2r + 2) r 2 + 2r + 2 ( r+2 )( r'2 + ~r + 2) 

BVlAHQ~ 4TO npVl r = -2 B KOIle6aH~Hx MOUlHOCTH, KaK VI B CIlY4ae 

N = 2, VlMeeTcR CBPfI ocoõe aaoc'r s • OAH.aKo B HeKOTopblX 4,aCTHblX 

CIlY4aRX K~Ile6aHVI~ peaKT~BHoCTVI, HanpVlMep, eCIlVl DB~ ~3 '4eT~p~x , 

<, 5 ..... ,. 



-!, '!f" 

~ ,
• 'I 

I i'·,

BeIl~~It1.':i p~ pa.B':!bl\ O'~ 3T~ OC06;eHI'iOC.~b 1t1"C4eaae'O T,aK, peWeHIt1; ,Am:1 3tia4eHIt1e MaTplt1~bl a • MO>KHO hoxaaar s , 4Tb À ,.Be~eCTBeHHO AIlR N 
cnY4afl p = p , p ::;:: - P , P =p =o eGTb' 

, - 1 I 3 .:, 2 4 
I 

... J r + 2 "__, _ , i 
, X

I 

Il4t x =o.~2--2;-r +.2 X2 = - o ~~ '~'~r/+ i- , Xa=-X 1 4=-X2• 
1 r. +

\ 

Ho no-ripexaé-iy np~ -1 .( r < O npoIt1CXOAIt1.T Yélt1IleHilte Kcp-I1e6aHIt1~..
 
ilt3-3a o •.c. " ai nplt1, r > O- - ocnaõneuue It1X, '4:F0 HerpYAHO npoae 

.pli1Tb no <PoPMYIlqM /14I. 

6.' Q5CYiKllEfH1E "PE'3YJlbTATOB" 

r'11aBHbll{ Ka4eCTBeHHblÇj pe ayns r a r , nónY4eHHblÇj B paõore , COCTO

I,HB cnenyioure-t: B uekoropoa AIt1ana30He 3Ha4eHIt1~ cpeAHe~ MOUU-lOCTIt1 

peaxropa "'p ro< p < po) . OTpI>14aTe.F1bHa~. o6paTHa~ CBfJ3b " M'olllHOCTb

pea~TII1BHOCTblt YBeIl1t14V1saeT $IlY'.KTyal.\lIÍlt1 3Heprlt11t1 ~Mny.nb,~oB, BbI3'~a,H~ 

Hwe nepIt10~~4eCKIt1Mlt1iK6Ile6aHIt1nMIt1 BHeWHe~ pe~KTIt1BHOC+1t1 c neplt1dAOM, 

'82-4: oaaa npesbllJ.!alOl1\lt1"; ~eplt1oA CIleAOBaHIt1f1 iltMnynbCoB MOlll~OCT~, 
a ~OIlO>KVlTeIlbHafl o~~aTHafl CBfl3b YMeHbwaeT $IlYKTyal.\lt1lt1 n~1t1 IlD60M~ 
3"'H~~eHIt1'i:1 CRemi.e~ MOlllHOC,TIt1. 3TOt. napaAOKCõIlb-Hbl~ BbIBO,q" TeM He 
MeHee,. He·rpYAHO cneriar's aapauee . BeAb rrpa ueõonsuro-i' 3Hal-leHlt1vi' N 
Bep~f1THdC~b fo~6,4Tb ~~~WHA~ peaK~It1BHOCTb B CIleAYlOllleM It1Mnyribce 

6YAeT npOT~BonOIlomHa no 3HaKY 1t13MeHeHIt11O npeAWAYl1\~rOIt1MriYIlb~a, \, 

õonsuie 1/2. TaK,. rÍ'PIt1 N = 2 3Ta ,BepoflTHoCTb paáua J" nplt1 N = 
= 3-2/3, nplt1 N= lt - 1/2 It1IlIt1' T,B 3aBVlCIt1MOCT~ oT'~aKoHa 1t13M~Hy
HIt1f1 p. n03TOMY ~ 60~bWIt1HCTBe ~MnYnbCOBI?Tplt1l.\aTeIlbHaflo.a. BW3~

.aaer à' 3Hepr'1t11t1 nocIleÁYI014erO It1MnYIlbca bT){IlOHeHIt1f1, nporwaorionox

Hwe no 3HaKY OTKIlOHeHIt1f1M ~ npeAwAYl1\eM It1Mn~IlbC~ \11 cOBnaAalO~lt1e 

no 3l-ta KY c ÕT KIlOHeHIt1f1MIt1 3'a cuer BHewHe~, pea KTIt1-BHOC TIt1. TaKIt1M 

o6pa30~, pa36poc 3Heprlt11t1 It1MnYIlbCOB B, cpeAHeM YBeIlIt14It1BaeTc~. \ 
nplt1 'N> 4 pe3YIlbTaT 6YAeT 3aBlt1ce~b, ~amé Ka4ecTBeHHo"oT BIt1Aa 
nccncnoaarens aocrw P ' P , ••• P • ECIlIt1 It1;3MeHelrl~e. 3HaKa c oc eri-' I 

1 2 N 
HIt1X 4IleHOB nocIleAoBaTeIlbHOCTIt1 BCTpe4aeTCR N/2 pa3 It1IlIt1 peme, T0, 
nO-BIt1A~MOMY, OT~1t14aTeIlbHaR o.c. 6YAeT yMeHbwaTb ~IlYKTya41t1~,. \ 
a nOIl9»<It1T~ribHaA -: ·YBéIl~4~.Baíb. B npOTIt1BHOM"chY4aie,Ka~T~Ha '6YAe'T 
Ka4eCTBeHHO Ta me, 4TO L-Í' AliA N <: '5. . ., . . 

6bfIlO 6bl IIIHTepeCHO npoaaanaaapoaar s peWeHIt1f1 YPflBKeHIt1R /9/
 
AIlA N > 5 np« pa3HblX 3aKOHax 1t13M~HeHIt1R BHewH~0. pe~t;<TIt1BHOc';TIt1.
 

, Apyrõtt Ba}!(Hbl~ BbIBOA, KOTOPbl~ CneAyeT:'l-13 rioj,Y4eHHblk pe'WeHIt1~ ,. 
TaKOB: nplt1 HeKüTopOM 3Ha4eHIt11t1 cpeAHe~ MOl1\HOCTIt1 lt1.p.n.A. /TaKoM, 
4TO r = kTG/c, = J.2/, 'peaKTOp MO>KeT HàxOA~Hbcn B Kp'It1'TIt14eCl:(0~ 
paBHOBeCHOM COÇTORHIt1It1 c ',ABYMR '4epeAYIOl1\It1MIt1CfI 3Ha4eillt1AMIt1 3Heprll1111 

It1MnYIlbCOB. 06bl4HO xe c4lo1TaeTçR, 4TO \KpIt1TIt14eCKO~ COCTORH,It1e 'B OT

CYTctBlt1e $RYKTyal.\lt1~ peaKTIt1BHOCTIt1 xapaKTeplt13yeTcR nOCTOAHCTBOM 

3HepFIt11t1 It1MnYIlbéoB. JJ.e~CT~It1TeIlb'-lO, ecJ11t1 ,B ypaBHeHIt1'1t1 /9/ ~OIlO':' 
~lt1ib P = O, TO nOIly~e~Hoe' OAHopoA~oe 'ypap~e~lt1e OTH~CIt1TeribHo x 

, . " '
 
'\ It1MeeT OTIlIt1"1HOe OT HYIlfl peureuue ripa r = À, r ne À ... é06cl\BeHHOe
 

" " 

I,' 4eTHblX lt1 paaao '-1. AIlfl Q'le4eTHbIX IN À He It1MeeT ,Sel1\eCTBeHHbIX 

. 3Ha4eHIt1~. CopcTBeHHbl~ BeKTOp x B 3Tor} çily4'ae e c r s x o ' -(O ,
~'r...... ... , Xo ' - x O' ••• f tAe X o 1_ np0It13B0J1bHaR BeIlIt14I-1Ha. 3TO lt1 o3Hi3ldaeT ,.
 

I, 4':0 peaicrop MO>KeT ÕblTb ~. KplllTIt14eCKOM COCTORHlt1ll1 c 4epeAl'Dl1\It1MIt1CfI
 
• ,~l' 

f'
~ t,

3Ha4eHIt1RMIt1 3HepnM, It1MnYIlbCOB, paBHblMIt1 (,1 ± xoH -,2 cf k T ). 3e.MeTIt1M, 

4TO B COOTBeTCTBlt11t1 c nplt16IlIt1>KeHlt1eM 13/ Xo~< 1 • -Ho, TaK Ka~ Ka-. 

4eCTBeHHoe 060'cHoBaHIt1e nonyveaaux .BbIBOAOB He CBR3aHO c 3TI-1M .
~~i') OrpaHIt14eHVleM', MO>KHO npennonoxdr-s , '4TO. Xo IMOH<eT It1MeT'b 3Ha4eHIt1R 

~ r .. lt1 -61l1t13Klt1e K 1, nplt1 npyrax 3Ha4.eH~RX r::F '-2;. ,nO-BIt1AIt1MOMY', 3eHep'" 

I' t rlt1lt1 It1MnYIlbCOB lt1.p.n.A. Mory" 4epeAOBaTbCR, Aq>Í<e B nocnenoaarerts> 
HOCTIt1 2Q', O, 2Q, D.•• , r ;e . peaicrop caMOnp0It13BOIlbl;loMO}!(e-r 

'ii ~epe~T~ Ha BABoe MeHbWYIO 4aCTOTy/ 2/ . OAHa~o ~TO ~iBep>KAeHlt1e ~pe
'.~ 

6yeT Ao~a3aTenbcTBa. 

~ 

"iti',. 
Kax 'MO>KeT nOBIlIt1RTb Y4eT et>J1YKTyal.\lt1~ It1'HTeHCIt1BHOCTIt1 aanaanuaao

l1\It1X Hei:1TpOHoB?, 'TaK KaK B~It1RHlt1e aanaanaaaouax HeÇjTpoHoS nOAa'6Ho 
\ , 

~e~cTB~1O nOIlO>KIt1TeIlbHoÇj 06paTHoÇj CBR31l1j TO Y4eT It1X AonmeH npVl

BeC'TIt1 K npOCTOMY cABlt1ry $YHKl.\lt1~ X (r) BIleBO rio Oçlt1 r • E~Tb euien
lt1 npyrae 3aAa41t1 B pa3BIt1TIt11t1 06cY>KAaeMO~ npq6IleMbl. Cnenyer AOKa

l, 

aars , 4TO neplt19A \ nocneAPBé3TeIlbHOCT1t14 x I paaeHneplt10AY nocneno
BaTeIlbHOCTIt1 tp'\; npaKTIt14eCKIt1 aa}l(HO TaK>Ke nOIlY4V1Tb 3Ha4eHIt1R nepe> 

'AaT()4HO~ ClJYHKl.\lt11t1 peakrope AIlfl paauux YPOBHe~MO~HOCTl-1 lt1 BO aCeM 
",'\ AV1ana3a'He ldaCTO,! OT O Ab f p /2 - aens pesyns r aru p,aHHoH paõoru _ 

r lIo',~ 

" YK~3bIBa~ Ha np~H~~nl-1aIlbHOe OTnl-141t1~ ee nOBeAeH~n OT nOBeAeHIt1~ 
A 

0 1 nepep,aT04Ho~ $YHKl.\lt1lt1 CT8lllt10HapHOro peaKT9pa B A~ana30He 4aCTOT1
f /4';' f /2.p , p
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np~H~MaeTCA nOAn~C Ka Ha npenp~HTW H Coo6~eH~A 06~eA~HeHHOrO HHCTHTyTa 
RAepHWX HCCneAO&aHHH. 

YcTaHosneHa cneA~aA CTOHMOCTb noAn~CKH Ha 12 MecR~es Ha H3AaHHR OHRM, 
BKnc~aR nepecwnt<y, no OTAenbHWM TeMaT~~eCKHM· KaTeropHRM ! 

MH.QEKC TEHATMKA UeHa noAnHCKM 

1 . 3Mcnep~MeHTanbHaR ~~3MMa BWCOMHX 3HeprHM 

2 . TeopeTH~ecKaR ~M3MKa ewcoKHX 3HeprHH 

3. 3KcnepHMeHTanbHaA HeHTpoHHaR ~M3MKa 

4 . TeopeTM~ecKaA ~M3HKa HH3KHX 3HeprMH 

s. HareMaTHKa 

6 . RAePHaR cneKrpoct<onHR M paAMOXHMMR 

7. ~3MKa TRJKel'a.IX MOHOB 

8 . KpMoreHMKa 

9 . YcKOPMTen" 

10 . AaroMaTM3auMR o6pa60TKH 3KcnepHMeHTanbHWx 

AaHHWX 

11 . 8 W'4M C1\M T e Jl bHa R ·114a T e ,_aTMK a M TeXHMKa 

12 . XM-A 

13 . TexHMKa ¢1M3H"fe.cKoro 3KcnepHMeHTa 

14 . MccneAOBaHMR TBePAWX Ten H MHAKOCTeH 

RAePHWMH MeTOAaMH 

15 . 3Mcnep~MeHTanbHaA ~~3~Ka RAePHWX peaK~~M 
nOM HM3KHX 3HeprM~X 

16 . .Q03MMeTpMA H ~H3~Ka 3a~HTW 

1] , ' TeopHR KOHAeHCMpoBaHHOro COCTORHHA 

18 . Mcnonb30BaH~e pe3yn•TaTOB ~ MeTOAOB 
~y"AaMeHTan~HWX ~3M~eCKHX HCCneAOBaHMM 
B CMe.HWX o6naCTAX HayKH H TeXH~KM 

19. 6M~~3MKa 

Ha rCA 

10 p. 80 Ken. 

17 p. 80 KOn. 

" p. 80 Ken. 

8 p. 80 KOn . 

4 p. 80 Mon. 

4 p. 80 Ken. 

2 p . 85 MOn. 
---

~ p . 85 MOn. 

7 p. 80 KOn. 

---
7 p. 80 KOn . 

---
6 p . 80 KOn . 

--
p . 70 KOn . 

--
8 p . 80 Man , 

--
1 p. 70 KOn . 

--
p. 50 KOn. 

--
p . 90 Ken. 

--
6 p . 80 KOn. 
--
2 p . 35 KOn . 

---
1 p. 20 KOn . 

noAnMCKa MO*eT 6wTb ~opMneHa C no6oro HeCA~a TeK~ero rOAa . 

no BCeM BOOpOCaM ~OpMneHMA OOAOHCKH cneAyeT o6pa~aTbCA 8 M3AaTenbCKHM 
OTAen OHRM no aAPec y: 101000 MOCKBa , rnasno~TaMnT , n/A 79 . 

Wa6anHH E.n. 
BnHHHHe Mo~HOCTHoro 3¢9exTa peaxTHBHOCTH 

Pll-85-52 

Ha $nyXTya~HH MO~OCTH B H~yn&CHOM peaXTOpe. 
llepHOAHqecxHe B03~eHHH PeaxTHBHOCTH, 
nHHeHHOe npH6nH.EeHHe 

BhlBOAHTCH COOTHOWeHHH Me~y Kone6aHHHMH BHemHeH peax
THBHOCTH B HMnyn&CHOM peaKTope H XOne6aHHHMH MO~HOCTH C yqe
TOM TeMnepaTypHoro MO~HOCTHoro 3~XTa. ~enaeTCH 3axn~qeHHe 
06 YCHneHHH KOne6aHHH MO~HOCTH OTpH~aTenbHOH o6paTHOH CBH3b~ 
B cnyqae nepHOAHqeCKHX XOne6aHHH peaKTHBHOCTH C qacTOTOH, 
B 2-4 pa3a MeH&meH qaCTOThl UOBTOpeHHH HMnyn&COB MO~HOCTH 
peaKTopa. fipH HeKOTOpOM 3HaqeHHH CpeAHeH MO~HOCTH peaXTOpa 
yCHneHHe ManhlX KOne6aHHH 6ecKOHeqHO BenHKO, fionO~HTen&HaH 

o6paTHaH CBH3b yMeH&maeT Kone6aHHH MO~HOCTH, 

Pa6oTa BbmonHeHa a JiaoopaTOPHH HeHTPOHHOH cPH3HXH OIUUI. 

Coo6~eHHe 06~eAHHeHHoro KHCTHTyTa RAepawx HCcneAOBAHHA. nJ6Ha 1985 

llepeBOA O.C.BHHorpaAOBOH 

Shabalin E.P. PII-85-52 
Influence of the Power Reactivity Effect 
on the Power Fluctuation in a Pulsed Reactor. 
Periodical Oscillations of Reactivity, Linear Approximation 

The reactivity-power relations in the case of outer 
reactivity periodic oscillations in a repetitively pulsed 
reactor are derived with reactor-power feedback taken into 
consideration. The results show amplification of oscillations 
by the negative feedback. It occurs when the outer reactivi
ty oscillates at a frequency that is 2-4 times less than the 
reactor power repetition rate. At some definite level of the 
mean power the amplitude of power oscillations increases 
unlimitedly. The positive feedback puts the oscillations 
down. 

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