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Hua muk HBP-2 npu H nuunu c6pocoB MOIHOCTH

C nomotipio MoaenupoB Hus auH MUKH UBP-2 p ccMoTpeHo Biusinue cOpOCOB MOLIHOCTH,
HMEIOIINX MECTO B XOJie dKCIUTy T UM pe KTOp , H W3MeHeHHe pe KTHBHOCTH MOIIHOCTHOII
00p THOH CBSI3U.

P cuerbl NOK 3 JIM, YTO NPU H JIMYUM COPOCOB MOILIHOCTH (DOPM KPHUBOM pe KTHBHOCTH
CIIOKHBIM 00D 30M 3 BHCHT OT MOMEHT COpPOC OTHOCHTENIBHO H 4 J1 pe KTOPHOTO LUKI , OT
BPEMEHM OCT HOB pe KTOp Hocie c6poc , T KXe OT 4ucia cOpOCOB B pe KTOPHOM LMKIIE.

ITox 3 HO, 4TO 3(hheKTH pe KTUBHOCTH OT cOPOC MOLIHOCTH JEHCTBYIOT B TEYEHHE JBYX
CYTOK Tocjie cOpoC MOIIHOCTH, I jiee 3TUMH 3(pdeKT MU MOXHO npeHeOpeus. [lonHoe n3me-
HEHHEe pe KTHBHOCTH MOCJIe cOpOC MOIIHOCTH MOXeT cocT BiaTh oT +0,12 o —0,05 % Ak/k.

B GompmpHCTBE P KTHYECKUX CIIyd €B H KPUBOH pe KTMBHOCTH Mocie cOpoc MOIIHO-
ctu (popmupyercs o6 CTh OTPHIl TEJIBHOH pe KTUBHOCTU («SIM »), UTUTEIIBHOCTh M IIIyOMH
KOTOPOU 3 BUCAT OT BPEMEHH OCT HOB pe KTop mocie cOpoc , T KXKe OT MOMEHT cOpoc
OTHOCHTENBHO H 4 J1 LHKIT . [nyOuH «siMbl» Moxer moctur 6 —0,05 %Ak/k,  mmurens-
HOCTh MOXET M3MEHATBCS OT HECKOJIBKUX 4 COB JO HECKOJIBKUX IECSITKOB U COB.

3H HUe M3MEHEeHUs pe KTHBHOCTH HOcCie cOpOC MOIIHOCTH MO3BOJISET YTOUHUTH HOCTel-
CTBUA P 3MUYHBIX B PHUHBIX CUTY LMH, T KXe€ IPOTHO3UPOB Th COCTOSHHE pe KTOp B MO-
MOIIb ONIep TOpPY IpU MOBTOPHOM BBIBOIE pe KTOP H MOIIHOCTb.

P Gor Bemonxen BJI Gop Topum HeiTpoHHOI (u3uku um. 1. M. ®p uk OUSIH.
Ipenpunt OGbeIUHEHHOTO UHCTUTYT SIIEPHBIX HccnenoB Huil. JyoH , 2009

Li Yong Chan, Pepyolyshev Yu.N. P13-2009-119
Dynamics of the IBR-2 Fast Pulsed Reactor in the Presence of Shut-Downs

The influence of shut-down during the operation on the power feedback reactivity change
with the dynamics of the IBR-2 fast pulsed reactor has been considered.

The investigation result has shown that shapes of reactivity curves are related to the time
from the beginning of the reactor cycle, to the duration after the shut-down, and to the number
of shut-down events during the cycle of the reactor.

It has been shown that the reactivity effects due to the shut-down appeared during 2 days
after the shut-down and after then disappeared. Total reactivities after the shut-down events
vary between 40.12 and —0.05 %Ak /k.

In many practical cases, the negative range on reactivity curves («pit») after the shut-down
events is formed and its duration and depth are related to the operation time after the shut-
down and to the moment of the shut-down from the beginning of the reactor cycle. The depth
of «pit» may reach 0.05 %Ak/k and its duration varies between a few hours and several tens
of hours.

The knowledge of the reactivity change after the shut-down allows the consequence of
various accidental situations to be explained and the operator to foresightly predict the reactor
state during the following power operation.

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

B mnpornecce uccnenos Hus pe krop HBP-2 6puto orMeueno, 4to cOpockl
MOLIHOCTH, UMEIOIUE MECTO B XO[€ OKCIULy T LIUU Pe KTOp , CYLUECTBEHHO BIIU-
10T H O J1 HC pe KTMBHOCTH W, COOTBETCTBEHHO, H X P KTep IOBTOPHOIO BbI-
BOA pe KTOp H MOIIHOCTh U €€ MOJJepX HHEe H 3 I HHOM YpOBHE. 3 Bce
Bpems akciuty T i UBP-2 ¢ 1984 o 2006 r. cpeanee yuciio cOpOCOB MOIIHOCTH
3 OTHENIbHBIA pe KTOPHBINH HUKJ (~ 250 4 HerpepbIBHOM p OOTHI H MOIIHOCTH C
MOCJIEAYIOIIUM JABYXHEEIbHbIM IIepePhIBOM) COCT BMIO 2,27.

Pe3koe 11 geHue MOLIHOCTU IIP KTUYECKU O HYJNIS 3 BpEMs MEHEE CEKYH[bl
BBI3BIB €T CJIOKHOE M3MEHEHHE pe KTUBHOCTH, OOYCIIOBIIEHHOE JEHCTBHEM MOLI-
HOCTHOU OOp THOU CBsi3u. X0 pe KTHUBHOCTU mocie cOpoc MmoruHoctu UBP-2
pe Jm3yeTcd T KUM OOp 30M, YTO IPH MOBTOPHOM 3 IIyCKe pe KTOp COCTOSHHE
KPUTUYHOCTH MOXKET OTJIMY ThCSl OT KPUTUYHOCTH 10 cOpoC .

IMonum nue jun muku MBP-2 npu H 1uuum cOpoCcoB MOIIHOCTH UMEET B K-
HOE 3H YeHHe K K C TOYKHU 3peHHUs SAepHOH 6e30I CHOCTH, T K M C TOUYKH 3pEHHS
9KCIULy T LIMM pe KTOop . B mepBoM ciyd € 3H HUE XO# pe KTUBHOCTH IIOCIIE
cOpoc MOIIHOCTH IMO3BOJIET YTOUYHHUTD MOCJIEACTBHS P 37MYHBIX B PHHHBIX CH-
Ty UMM, BO BTOPOM CIlyd € — IIPOTHO3UPOB Tb COCTOGHHME P& KTOP B IIOMOILb
OIlep TOpY IpU IIOBTOPHOM BBIBOJE pP€ KTOP H MOLIHOCTb.

MOJEINPOBAHHUE XOJA PEAKTHUBHOCTH
NP CBPOCE MOIIHOCTH

H3zBecTHO, YTO OMH MUK MOIIHOCTHOH 00p THOH cBs3u pe xrop MBP-2
OTIpEZeNsieTCs] TPeMsI 3BEHBSIMH: OJHO 3BEHO — IIP KTHYECKH OE3bIHEPLIIOHHOE
(moctosaubie Bpemenu 0,2—10 c¢), oTp X eT X p Krep ObICTpOi CBSA3H, BTOpOE —
MHEPLMOHHOE 3BEHO IMOJIOXHTENbHOH 00p THOW CBA3U C IOCTOSHHOW BpeMEHH
2,5 4, TpeThe — MHEPLMOHHOE 3BEHO OTPUIl TEJIbHON 0Op THOM CBS3M C MOCTOSH-
HOU BpeMenu 92 4 [1]. B 1 HHOM Cllyd € UHEPLIMOHHOCTHIO OBICTPOI MOIIHOCTHOM
0o0Op THOIA CBSI3M MOXHO IpeHeOpedb, MOCKOJIbKY €€ BPEeMEHHbIE KOHCT HTBI 3H -
YUTENBHO MEHBIE H JIM3UPYEMBIX UHTEPB JIOB BpeMeHH. K X1oe U3 MeUIeHHbIX
3BEHBEB (BTOPOE U TPETHhE) UMEIOT JBE MIOCTOSTHHBIX BPEMEHH, H P CT HHS U YOBIB -
nus. [Ipy u3ydeHnn X0 pe KTUBHOCTH HOCIIE COPOC MOIHOCTH HCIIOIb30B JIMChH



DKCHEPUMEHT JIbHBIE JI HHBIE O II P METP X MOIIHOCTHOW OOp THOM CBS3U. 3H ye-
HHS I P METPOB IPEACT BJCHBI B T Onuue. DTH I HHblE COOTBETCTBYIOT NEPHOLIY
p 6oter UBP-2 ¢ 1987 no 2000 r. [2]. CpenHuii ypoBeHb MOIHOCTH MPUHUM JICS
p BHbIM HOMHH JibHOMY 1,5 MBT, Bpemsi, HEOOXOIMMOE sl JOCTUXEHHS MPH
MycKe pe KTOp HOMHUH JIBHOH MOIIHOCTH, CUUT JIOCh P BHBIM JIBYM Y C M, YTO
COOTBETCTBOB JIO IUT THOMY JIMHEHHOMY peXUMY IOJbEM MOIIHOCTH.

3H YeHHsA m P METPOB ANH MHYECKUX 3BEHbEB MOIIHOCTHOW 00p THo# cBia3u UBP-2

Koaddpuuuenr [Mocrostuu s [Mocrosiuu s
Howmep nepen 4u BpEeMEHHU BpPEeMEHH yObIB HHUS
3BEH k, %/MBT H p CT HHA 1y, q
Tu, 4
1 —0,080 — —
2 0,119 2,54 2,33
3 —0,0657 92 14,1

B o01mem cityd € B p CUET X YYUTBIB J1 Cb 3 BUCHUMOCTbH KOD(h(PHLMEHT nepe-
A 4n OBICTPON MOIIHOCTHOI OOp THOI CBSI3U OT ®HEproBblp 6oTKHU [2]; Koadhdu-
LEHTHI IIepell YN MeUICHHbIX KOMIIOHEHTOB 00p THOI CBSI3U OT ®HEPTOBBIP OOTKHU
He 3 BUCAT [3].

K x Oyzer mok 3 HO HHUXe, H HOoJee CyLIECTBEHHYIO poiib B (DOPMUPOB HHUU
XOI pe KTUBHOCTH, BBI3B HHOTO COpPOCOM MOIIHOCTH, MMEIOT MEIJICHHbIE KOM-
[IOHEHTHl JAUH MUKU pe KTop . DPusnueck 4 IpUpOJ MEUIEHHONH MOIIHOCTHOU
oOp THOIA CBSI3M B 1l HHOM p 60Te HE p ccM TpuB ercs. Hcronb3yercs HEKOTOp 4
M TeM THYECK s MOAENb AWH MHKM, H HOOiee [EeKB THO ONHCHIB IOMI 5 Iepe-
XOZIHBIE TIPOLECCH M3MEHEHHS MOLIHOCTH. MeNIeHHblE KOMIIOHEHTHI IUH MUKU,
BEpOSITHEE BCEro, CBSI3 HBI C TEPMOMEX HHUYECKUMH JehopM HUSIMU KOpPIYC pe-
KTOp U, Y CTUYHO, C IIPOLIECC MU MUIP LM BOABL IIPU H I'PEBE P AU LIUOHHOU
3 WuTH pe Krop [3,4].

B Mogmenu oMH MHKH MOLIHOCTHOW 0Op THOM CBS3M K KIO€ i-€ HHEPLIMOHHOE
3BEHO BBIP XK €TCS CIIeQyIInM IuQepeH TbHbBIM Yp BHEHHUEM

dp;(t
7,20 ) = kP, (1)
dt
Iie p; — pe KTUBHOCTH (BBIXOMHOW CHTH J1); P — MOIIHOCTh WIH OTKJIOHEHHE

MOILHOCTH OT UCXOJHOrO O 30BOTO YPOBHS (BXOXHOM CHTH J1); T; — IOCTOSIHH 5
BpeMeHH; k; — Koa(phHLUEeHT nepe uu; ¢ — HoMep 3BeH . s T ucronb3ylorcs
JAB 3H YEHHMs: NPU NogbeMe MomHoctd Ty, npu cHkenun — Ty;.

Kpus g nonHoro MomHoCTHOro agekT Ioayd eTcs CyMMUPOB HUEM BbI-
XOIHBIX CUTH JIOB K KJOTO 3BeH . [109TOMy MOXHO P CCMOTpPETb H JIUTHYECKHE
petrenus auddepeHnn apHOTO yp BHeHMs (1) w1 ciemyromux Tpex X p KTepHBIX
CIIy4 €eB:



® 1IpU JIMHEHHOM MOIbEeME MOIIHOCTHU

pl(t) = (pOi + /CZP()lTZ/’T) exp [— (t — to) /Tl] — k; Py [Tl — (t — to)} /’T, t > to;

2
e 1Y MOCTOSHHOI MOIIHOCTH *
pi = poiexp [— (t —to) /Ti] + kiPo {1 — exp [~ (t — to) /Til}; 3)

e 11pu cOpoce MOIIHOCTH
pi(t) = poiexp|— (t —to) / (Tyi)], t>to, 4)

rae to — MOMEHT COOBITHS (H 4 JIO MOObEM , MOMEHT JOCTHXEHHS MOCTOSHHON
MOIIHOCTH WK MOMEHT cOPOC MOIIHOCTH), Pg; — i-51 KOMIIOHEHT pe KTUBHOCTH
B MOMeHT tg; Py — HOMUH JIbH s MOINHOCTh WJIM OTKJIOHCHHUE MOIIHOCTH OT
UCXOTHOro 6 30BOrO YPOBHS; T — BpeMsi, HEOOXOIUMOE JUTS IMOAbEM MOIIHOCTH
OT HyJISl IO HOMHH JIBHOTO.

B ofmem ciyd e K XIbI pe KTOPHBIA MK COCTOUT U3 CEpUH Yepedyro-
IIMXCS COOBITHII MOTBbEM MOIIHOCTH, P OOTHI H MOIIHOCTH, COPOC , MOABEM U
cHuXeHus: MomHocTU. C UCHosb30B HUEM (2)—(4) MOXHO MOIYy4UTh ¢-10 KOM-
MMOHEHTY WM3MEHEHHUS MOIIMHOCTHOTO 3((eKT pe KTHUBHOCTH I LUK C JIO-
ObIM unciioM cOpocoB. OOLIMI MOMIHOCTHBINA d(PGEKT BBHIYKCISETCS CIEAYIOLINM
00p 30M:

3
p(t) = pi(t). %)
=1

P ccMoTpuM pe KTOpHBIH UK ¢ oqHUM cOpocom mMoinHoctu. H puc. 1 npen-
CT BJIEH KpHB $, M300p X IOII $ U3MEHEHHE pe KTHBHOCTH B pe€ KTOPHOM LIMKJIE
mpu cOpoce MOITHOCTH, TIPOUCIIeAIieM B MOMeHT BpeMeHr 200 4 OTH 9 J1 UK .
MomeHT BpeMeHHu cOpoc B I HHOM CJIyd € BbIOp H IMPOU3BOJIbHO. KUpH 1 HHMS
H puc.l NOK 3bIB €T U3MEHEeHHe pe KTHBHOCTU OOp THOI CBS3U NPU OTCYTCTBUH
cOpOC  MOIIHOCTH.

It ynoOCTB  J1 JIbHEHILEro M3/I0XEHUSI U TIOHUM HHsl CYTH ITpOOJIeMbl OTMe-
TUM, 4TO XUDPH § JIMHUS H PHC. ] COOTBETCTBYET TUIMYHOMY MU3MEHEHHUIO MOIL-
HOCTHOU 00p THOU cBsa3u MBP-2 B mporiecce HOpM JIbHOW p OOTHI pe KTOp .
DT KpUB S MOXET ObITh MOJY4EH 9KCIIEPUMEHT JIbHO, H NpUMEp, U3 H JIH3
6 1 Hc pe kruBHoctd [1]. Ilpm p 6ore H MOLIHOCTH pe KTOp H XOIMUTCS B
KPUTUYECKOM P BHOBECHOM COCTOSIHUM (p€ KTHUBHOCTb P BH HYJIO0), BCE KOM-
MOHEHTHI 00p THOM CBS3U OTpP O THIB IOTCS CHCTEMOH BTOM THUYECKOTO Peryliu-
POB HMS MOIIHOCTH.



IIpu cbpoce MOIIHOCTH pe KTHBHOCTb, K K BHMIHO W3 puc.l, He cm ja er
Cp 3y O HyJIs, CIIOXHBIM 0Op 30M MEHSeTCd M TOJbKO NPHMEPHO yepe3 IBoe
CYTOK CHMOTOTHYECKH NPUOIMXK eTcs K Hyaio. B oTmensHBIE MOMEHTHI Bpe-
MEHH pe KTHBHOCTb MOXeT OBbITh K K OTPHUIl TEJIbHOW, T K U IOJOXHUTEIbHOM.

P, % [TockonbKy HEHTPOHH $I MOIIHOCTBH OCIIE
0,08 cOpoc Ip KTUYECKH p BH HYIIO, YK 3 H-
Hble 3(eKThl pe KTUBHOCTH MOTYT ObITh

0,041 I 5 oIpeJiesIeHbl TONBKO P CUETHBIM ITyTEM.
Ddekr pe KTUBHOCTH OT cOpoc
0 MOIIIHOCTH TIOT€HIHX JIBHO OII CEH TeM, YTO
0,04 uvé 9TO €CTb CKPBIT 51 U JIOBOJIBHO 3H YMTEJIb-
H g pe KTUBHOCTb, KOTOP 51 IPOSBIISIETCS
0,08 ' ' TOJIBKO IPU TIOBTOPHOM BBIBOJIE P& KTOP

0 100 200 300 H MOIIHOCTD.
t,4

I[Ipu cOpoce MOIIHOCTH pe KTHBHOCTb
cueT Oe3bIHEPUMOHHONW KOMIIOHEHTHI
0o0p THOW CBSI3U IIOBBIII €TCSI CK YKOM
H k-P. H puc.1 aror oTpe3ok orme-

Puc. 1. VisMeHenune pe KTHBHOCTH 00p T- 5
HOU CBSI3U B IIUKJIE MPH cOpOCe MOLIHO-
CTH B 3 BUCUMOCTU OT BpemeHH: | —

ObicTp 1 OOp TH 4 CBA3b; 2 — jeii-
CTBHE MEIJICHHON ITOJOXHMTEIbHOU KOM-
MOHEHThl OOp THOH cBs3W; 3 — Jieil-
CTBHE C MOTO MEJIEHHOTO 3BeH 0O0p T-
HOU cBsi3u. 2KupHOi nuHMEH 0003H yYeH
XOJI pe KTUBHOCTH OOp THOH cBsizu 0e3
cOpoc  MOIIHOCTH

yeH K K JuHud I. Kpus g 2 orp X er
YMEHBIIIEHHE pe KTHBHOCTH 3 CYET Jei-
CTBUS BTOPOI KOMIIOHEHTBI. DTOT IPOLIECC
3 Bepul ercd uepe3 7-8 u mocie cOpoc .
Jl nee H 4MH €T JOMHHUPOB Tb OTHOCH-
TEJIBHO IUTMHHBINA MTPOIIECC M3MEHEHUS pe-

KTUBHOCTH, OIpPENEIAEMBId C MOM Men-
JICHHOU KOMIIOHEHTOH 00p THOUM cBsizu (KpuB 51 3). Bce addexTsl pe KTUBHO-
CTH OT cOpOC MOIIHOCTH Yepe3 JIBOE CYTOK CT HOBSITCS HMPEHEOPEKUMO M JIBIMU.
[osTOMY MOCTEACTBUS SAUHIYHOTO cOPOC MOIIHOCTH I1e71eCO00p 3HO P CCM TpH-
B Th B UHTepB Jie BpeMenu MeHee 50 u. OTcio , H IpUMeEp, CIIEAYyeT, UTO eClid He
YIUTBHIB Th 3(peKT BBHITOp HUSI 3 LUKJ BBUAY €r0 M JIOCTH, TO MpPU MOBTOPHOM
3 IycKe pe KTOp uepe3 ABoe u Ooliee CYTOK rocjie cOpoC MOIIHOCTH Opr HbI
PEryJIHpOB HUS pe KTOP B COCTOSHUM KPUTUYHOCTU OYIYT H XOIUTHCS B TOM XKe
C MOM TIOJIOXEHHMH, K K U B H U JIe LUK .

Heo6xomuMo Mog4epKHyTh, YTO IMOCTIe cOpPOC MOIMHOCTH HU3MEHEHHE pe K-
TUBHOCTHU WJIET 3H YUTENbHO OBICTpee, YeM IpH MOAbeMe W MOIIEePX HHUU MOII-
HOCTU H TIOCTOSIHHOM YPOBHE (B IOCJTIEOHMX CIIyY $X U1 JOCTUXKEHUS CUMIITOTH-
YECKOrO H CHIICHUSI pe KTHBHOCTH TpeOyeTcs MPUMEPHO JiBe Helesn). YK 3 HHOe
p 3uune OOBSICHSETCS P 3JTUYMEM 3H YCHUU MOCTOSIHHBIX BPEMEHHU H P CT HUI U
yOBIB HUSI ¢ MOU MEJUIEHHOH KOMITOHEHThI MOIIIHOCTHOM 00p THOW cBsizu [1].

P ccmoTpuM, K K MeHsSeTcd pe KTUBHOCTh MOCIIe cOpOC MOIIHOCTH B 3 -
BHCHMOCTH OT MOMEHT cOpOC OTHOCHTENBHO H 4 JI pe KTOPHOro mukia . Mo-
JeJIbHbIE UCCIIEAOB HUS MOK 3 JIM, YTO YeM p Hblle OT H 4 J1 UUKJ H CTYN eT
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Puc. 2. W3menenue pe KTHBHOCTH OOp THOMW CBSI3M IPH €IMHUYHOM cOpoce MOIIHOCTH B
P 3HbIE MOMEHTBI BPEMEHHU OT H 4 J1 LMK (@) U Bpems 3 Tyx Hust adpext cbpoc (6).
1 — mnorpemHocTh 0,004 %; 2 — 0,002 %. 2KupHOii THMHHEH MOK 3 H XOI MOIIHOCTHOM
0o0p THOWH cBsi3u 6e3 cOpOC MOIIHOCTH

cOpoc MOIIHOCTH, TeM ObicTpee ucue3 erT 3(h(PeKT pe KTUBHOCTH, BbI3B HHbBIIH DTUM
cOpocom. Puc. 2 witoctpupyer a1oT a¢dexkt. H puc.2, m0oK 3 Hbl KpUB $1 pe-

KTUBHOCTH MOIIHOCTHOM 00p THOI CB3M B IIMKJIe 6e3 cOpoc (OCHOBH S XHpPH 4
CH [ IOl § JIMHMUSA) U TPU JIMHUU, H YMH IOLMecd H OTOH KPUBOW M CUMIITO-
TUYECKU CTPEeMSIIMEeCd K HyT0. DTH JUHUU X P KTepU3YIOT U3MEHEHHE pe KTHB-
HOCTH TI0CJIE €IMHUYHOr0 cOpOC MOIIHOCTH, IPOUCXOASIIETO B P 3HbIE MOMEHTBI
BPEMEHU OTHOCUTENIBHO H 4 JI pe KTopHoro muki . H puc.2,6 nok 3 H 1po-
JOJIKHATETBHOCTD AEHCTBHS OTPHILl TEIbHON KOMIIOHEHTHI pe KTUBHOCTH B 3 BUCH-
MOCTH OT MOMEHT CcOpOC OTHOCHTEIBHO H Y JI pe KTOPHOIO LUK . YK 3 HHOE
U3MEHEHHE pe KTUBHOCTH CBA3 HO C JeiCTBHEM C MOH MEIJIEHHOH KOMIIOHEHTbHI
0oOp THOIA CBS3W M 3 BUCHT OT TOTO, H K KOM Y4 CTKE MCXOJIHOH KpUBOH 00p T-
HOW CBSI3U (TIOIOXUTEIBHOM WM OTPUI] TEIbHOW) Mpoucxomut copoc. B H 4 ne
LOUKJI yXe 4epe3 8 4 mocje MOgbeM MOIIHOCTH pe KTHBHOCTH, OOYCIIOBJICHH o
JEWCTBHEM IepBOM U BTOPOI KOMITOHEHT OWH MHKH, JOCTHT €T H CBIIIeHUs, 3¢-
¢hexT OT nelicTBUS TpeThell KOMIIOHEHTBI IMH MUKH TOJIBKO H YMH €T HPOSBIATbCA
(yBenmuuuB Thes). [loaToMy npu cOpoce MOLIHOCTH B H 4 Jie IMKJI pe KTHUBHOCTb
OpIcTpee MOAXOONUT K HYJIO, YeM B KOHLE LUKI .

P ccmoTpuM Temneps BIMSHHME H pe KTHBHOCTh BPEMEHH OCT HOB pe€ KTOp
nepe]] MOBTOPHBIM BBIXOIOM H MOIIHOCTB Iocsie cOpoc . MozaenpHOe MpescT Bie-
HHE pe KTUBHOCTH IIpU cOpoce U MOCJemyIonieM BbIBOJE pe KTOp H MOIIHOCTb
P CCM TpHB JIOCh TOJBKO B IpEAeT X TUINYHOH JUTUTEIBHOCTH pe KTOPHOIO LU-
K1 , T.e. 300 4.

AH 1TM3 NOK 3 JI, 4TO YeM Oolibllie BpeMs OCT HOB pe KTop mocie copoc ,
TeM OoJpllle OTJIMYHME XO pe KTHBHOCTH OT KpHBOW pe KTHBHOCTH 0e3 cOpoc
MonrHocTd (cM. puc. 3). K K BUIHO U3 puc. 3, pe KTUBHOCTH IOCe COpOC MOIII-
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Puc. 3. 3MeHeHne pe KTHBHOCTH IPU HOBTOPHOM BBIBOE Pe KTOP H MOIIHOCTh IOCTIE
cOpoC MOIIHOCTH IS IBYyX MOMEHTOB BpeMEHH cOpOC OTHOCHUTEJIBHO H U JI pe KTOPHOTO
kit : — 200 4, 6 — 100 y; I — pe KTUBHOCTh MOIIHOCTHOI 0Op THOH cBsi3u 6e3
cbpoc , I — pe kruBHOCTH cO cOpocom, I, 2 — Bpems OCT HOB pe KTop Iocie cOpoc
MomqHocTd 10 4 1 50 4 COOTBETCTBEHHO

HOCTH CHMIITOTHYECKH CTPEMUTCS K Hy10. H 3Ty KpHUBYIO H KJI [IbIB €TCS M3Me-
HEeHUe pe KTHBHOCTH, BBI3B HHOE IObeMOM MOIIHOCTH. HerocpescTBeHHO B Mpo-
Lecce MOoAbEM pe KTUBHOCTh YOBIB €T, 3 TeM IOCJIe DOCTHXEHHS HOMHH JIbHOTO
YPOBHSI MOILITHOCTH H YHMH IOT JOMUHHPOB Tb HOJIOXUTENBH 5 U [ JIee OTPHIL Teb-
H 9 KOMIIOHEHTHI OOp THOU CBSI3H, B PE3YJbT TE€ YEro pe KTUBHOCTh CHMIITOTHYE-
CKM yMEHbLI eTcsl ¢ KOHCT HTOoW 92 4. B mpenene pe KTUBHOCTb YCT H BJIMB €TCH
H HEKOTOPOM HOBOM YpOBHE, OTJIMYHOM OT YPOBHSI pe KTHBHOCTU 6e3 cOpoc
MOIIHOCTH.

IIpu ®TOM OTKJIOHEHUE pe KTUBHOCTU I, 2 C YBEJIMUEHHUEM IPOAOJIKUTENBHO-
CTH BPEMEHHM OCT HOB pe KTOp OT KpHBoii I 6e3 cOpoc MOILIHOCTH H P CT eT.
Kpus 4 3 (50 4 ocT HOB ) ABASETCA BEPXHUM IIPEJEIOM U3MEHEHUs pe KTHUBHOCTHU
¢ pocToM BpeMeHU ocT HOB . Ilpu oct HoBe 50 u Gosee 4 COB XOfl pe KTUBHOCTU
Ip KTUYECKH YXe He 3 BHCUT OT BPEMEHH OCT HOB .

BIIMAHUE CEPOCOB MOIITHOCTH
HA DKCILUTYATAIIUIO PEAKTOPA

B p 3mene p ccM TpuB eTcs BONPOC O BIMSHUU 3(PPeKT pe KTHBHOCTH, BbI-
3B HHOrO COpPOCOM MOIIHOCTH, H X p KTep IMOBTOPHOIO BBIBOL pe€ KTOp H
MOLIHOCTb.

BdekT pe KTUBHOCTH OT COPOC MOILIHOCTH OINpPENe/IUM K K P 3HOCTb XOJ
pe KTUBHOCTH OOp THOU CBsI3H, AEHCTBYIOLIEH NOcie cOpOC MOIIHOCTH, U pe K-
THBHOCTH 00D THOH CBS3M HENOCPEACTBEHHO Iepen copocom. T Koe ompeneseHue
MI03BOJISIET BBIIENUTD (p(heKT pe KTUBHOCTH OT COPOC MOILIHOCTH B YHCTOM BHUIIE.
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Puc. 4. TlIpouecc GopMuUpOB HUSL «sIMbl» H KpHBOU 3(PQeKT pe KTUBHOCTU OT cOpoc
MOIIHOCTH B 3 BUCHMOCTH OT BpEMEHH OCT HOB pe KTop Iocie cOpoc t. (a) 1 u3MeHeHHe
«IMB» H KpPUBOW pe KTHBHOCTHU IOcCje cOpoc MpH CIBUTE MOMEHT cOpoc OT H 4 J
mukin (6): 1 — 50 4; 2 — 100 u; 3 — 150 y; 4 — 200 4

T KXe OTMeTUM ciiefyiollee CBOUCTBO 3TOro ahexT : a(pGeKT pe KTUBHOCTU
ot cbpoc MomHOCTH B mporecce K M Huu UBP-2 coxp HieTcs Hen3MEHHBIM.
OObsicHIETCS. BTO TeM, YTO OBICTp 51 0Op TH 5 CBSI3b IPH COpPOCE MOIIHOCTH HE
BIusieT H (popMy M3MEHEHHs pe KTHBHOCTH, MOCKOJIBKY IPH HW3MEHEHHH KO3(-
¢pureHT OBICTPOI CBSA3M KPUB 51 e KTHUBHOCTHU IMPOCTO CABHUT €TCS BIOJb €€ OCH.
C npyroil CTOpOHBI, 3H YEHUS II P METPOB MEUICHHBIX 3BEHbEB MOLIHOCTHON
oOp THOI CBSI3M B CpeJHEM He 3 BUCSAT OT ®Heprosblp 60Tku [3]. U3 BbIme-
CK 3 HHOTO cliegyeT, 4to ¢hopM KpHUBOM pe KTHBHOCTH OT cOpOC MOIIHOCTH B
OCHOBHOM 3 BHCHT TOJIbKO OT MOMEHT cOpOC B IIMKJIE, BpEMEHU OCT HOB pe€ K-
TOp Tmocie cOpoc ¥ 4ucia cOpPOCOB B LIMKIIE.

P ccmotpuMm adpexT pe KTHBHOCTH OT cOpoc MOIIHOCTH Ooliee AeT JIbHO
(cMm. puc.4). B MomeHT cOpoC pe KTHBHOCTb MEHSIETCSl CK YKOM, 3 TeM Cp BHH-
TEJIBHO OBICTPO CHUXX €TCSI MU B MOMEHT ) IEpeXOmuT HyneBylo juHuo. Ilocie
H CBIIIEHWs] pe KTUBHOCTH, ONPEAENISIeMOM BTOPHIM 3BEHOM OOp THOM CBS3H, H -
YUH eTCd €€ MEMIEHHBII pOCT, U B HEKOTOPBIII MOMEHT BPEMEHHU to pe KTUBHOCTb
BHOBb II€PEXOIUT HYJIEBYIO JIMHUIO. T KUM 00p 30M, rocie cOpoc MOIIHOCTU H
KpHBOH 3(pPeKT pe KTUBHOCTH (POPMHpPYETCH «sIM » IuuTenbHocthio At. Ecnn
B P CCM TPHB €MOM MHTEpPB Jie BpeMeHHU apyrue a(peKTsl (H mpumep, TeMiep -
TYpHBII 3eKT H TpUd) He MEHSIOTCS WIM KOMIIEHCHUPYIOTCS, TO pe KTop Oynmer
H XOIOUTBHCS B COCTOSHUM OTPUI] TEJbHON pe KTUBHOCTH OTHOCHUTENIBHO pe KTHB-
HOCTH OOp THOH CBSI3M, UMEIOLIEN MECTO HEIOCPEACTBEHHO epes cOpocoM MoL-
HocTH. [To KpUBOI «SMBI» ONep TOP MOXET IMPOTHO3UPOB Th MOJTOXEHUE OPT HOB
pEryrpoB HHUA IIPU MOBTOPHOM BBIXOJE H MOLIHOCTS.
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Puc. 5. K pr usmenenust appektT pe KTUBHOCTU OT COPOC MOIIHOCTU B 3 BUCUMOCTH OT
MOMEHT BpeMeHH cOpOC OTHOCHUTEIBHO H U J1 pe KTOPHOIO IUKJI ¢ M BpEMEHH OCT HOB
pe Krop mocie copoc te. H KPHBOH «tmin» H XOMATCS TOYKH MUHUM JIbHBIX 3H YEHHIT
pe KTUBHOCTH. «+» (I, 3) — 00 CTH IMOJIOXUTENIBHBIX 3H YEHUI pe KTHBHOCTH, «—» (2) —
00JI CThb OTPUII TEJBHBIX 3H YEHUIl pe KTUBHOCTH

HyXHO OTMETHUTB, YTO IJIUTEILHOCTh U IIYOUH «SIMBD» MEHSIOTCS B 3 BHCH-
MOCTH OT MOMEHT CcOpOC OTHOCHTENbHO H 4 J1 1uki . Eciu, H mpumep, cOpoc
MOIIHOCTU OBUT B H Y Jie IIMKJ , TO o MOXeT He ObITh BOOOIE (pHc.4,6; Kpu-
B 1 I). Kpome TOro, IUIMTETBHOCTh «SMbI» YMEHBII €TCS, €CIId MOMEHT cOpoc
H CTyH €T IO3Xe.

Ilo cepuu KpUBBIX, MPEICT BICHHBIX H pUC.4, 6, MOXHO COCT BHUTb K PTY
W3MEHEHHNd pe KTUBHOCTH mociie copoc MomHoctH (cM. puc.5). H puc.5,a
00J1 cTh, 0003H YEHH S 3H KOM «—», €CTh OOJI CTh «SIMbl». B 00J1 CTH «+» KpH-
TUYHOCTh MpPHU TIOBTOPHOM BBIXOIE€ H MOINHOCTh H CTYIl €T p HbIIe, YeM IpH
BBIXOJICc H MOIIHOCTh B H Y JIe IIMKJI . 3 METHM, 4TO B 001 cTH / pe KTUBHOCTb
MEHSIETCS OYeHb OBICTPO.

BBIBO/JbI

AH M3 TOK 3 JI, 4YTO IMH MUK pe KTOp IpH cOpOC X MOIIHOCTU CYIle-
CTBEHHO OTJIMY €TCd OT OWH MHUKH IIPHU OTCYTCTBUHM COPOCOB. DTO P 3IMYHE CBS-
3 HO CO CIIOXHBIM X P KT€POM MOIIHOCTHON 00p THO# cBsizu BP-2.

IIpy H nmuunn cOpOCOB MOLIHOCTH (POPM  KPUBOM pe KTUBHOCTH OOp THOMA
CBSI3M 3 BHCUT OT MOMEHT BpPEMEHH COPOC OTHOCHTENBHO H 4 J pe KTOPHOIO
LMKJI , BpEMEHU OCT HOB pe KTOp IHocje cOpoc U OT uuci cOpOCcoB B LUKIIE.
Ipu aToM ueM GoJblie BpeMd OCT HOB pe KTOp Iocile cOpoC , TeM CHIIbHEE XOJ
pe KTUBHOCTH OTKJIOHSETCS OT pe KTUBHOCTH 6e3 cOpoc .

B GonpmmHCTBE Mp KTHYECKUX CIyd €B H KPHBOMl d((PeKT pe KTUBHOCTH
nocie copoc MOLIHOCTU (hopMHUpYeTCs 001 CTh OTPHUI] TENbHOH pe KTUBHOCTU



(«sIM »), IUTUTENIBHOCTh U DIYOWH KOTOPOii 3 BHUCSAT OT BPEMEHH OCT HOB D€ K-
TOp HOcje cOpoC W OT MOMEHT cOpPOC OTHOCHUTENBHO H Y J1 LMKJ . Jlmuresns-
HOCTb «SIMBI» YMEHBLI €TCs, €CJIM MOMEHT cOpoc H cTyl eT mosxe. Ilo kpuBoit
«MbI» TIPH MOBTOPHOM BBIBOIE P€ KTOP H MOIIHOCTh ONEpP TOP MOXET Mpo-
THO3UPOB Tb KPUTHUYECKOE IOJIOKEHHE OPr HOB PEryJIMpPOB HHS, YTO MOBBIII €T
6e3011 CHOCTb ®KCIUTY T LUH pe KTOp .
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