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1. B a e A e 8 R e 

/1/ 
B pa60Te paccMaTpaaanaCb eTaTRCTR'I8CJt8ll MOAenlo TO'I&'18oro peaJtTopa. Bhlpa-

)K8RRSI Allll Bei!Tp081!0I! ltOppenl!llROBHOII opyHitlUIR R AnSI eD8ltTp8llloROII Dl!OT80CTR MOWROCTR 

8811TpOI!BbiX myMOB B eT8IIR01!8p80M pealtTOp80 Dony'l&88bl8 BA oeaOBe aTOll MOA&na, WBpOJtO 

/2/ 
BCDOIIb3yJOTeSI AnSI B3MepeBRll ltBR8TR'I&eltRX napaM&TpOB p811J[T0p8 • 0ABUO DpR BhleOitRX 

'18CTOT8X T811:8ll MOA811b yJKe 88 6yAeT XOpOWRM DpR6niiJK88R&M0 IIOCitOliJolty BII.RHII118 npo

CTp8BCTB8880I! eTPYET1Phi pealtTopa eTaaoaRTell aaMeTBhiM. KpoMe Toro, a OABOToqeqaoll 

MOA81l.R Be yqaTbiB8eTCH M80r0308Bbll! xapaltTep 881tOTOpb1X peaxTOpOB1 B '18CT80CTR0 Re 

/3/ 
Y'IRThiBaeTeH anRHHRe OTpa)KaTenll. B pa60Te eaeTeMa aJtTKaaaH 3o8a - OTpa)KaTem. 

paeeM8TpBB8nacb lt81t ABYXTO'I8'188H eaeT&M8 1 'ITO A!UIO B03M0)K80CTb onpeAenRTb BnRHRRe 

OTpa)KaTeng 8a eneii:Tp myMOB a 8a EoppenHnaOHHyiO «!JYDiliiiO 8eiiTp080B (MeTOA Pocea- a ). 

B A8880ll pa60Te paeeMaTp&aaeTeH o6maH ltoppenl!IIR0888ll Teopall ABYXTO'Ie'IRhiX eaeTeM. 

Taltal! MOAellb llpRM8HRM8 It eseTeM8M1 eocTOl!WRM R3 ABYX p838hiX1 eali388Rb1X M&lKAY 

eo6oil 308. B qaeT80CTB, OARs &3 308 MO)KeT 6b1Tb OTpa)KaTeneM. EenB AayxTO'Ie'IRyiO Mo

Aem. npRM88RTb K OA8030880MY peaKTOpy (KOTOphlil MOAenapyeTeSI JlBYMll TO'IIt8MR), TO 3TO 

eaoARTCll B eaMOM llp86nH)K88RR X y'leTy npOCTp8ReTB8880il paeTlllK88ROCTR pe8XTOp8 R II03-

BOnl!eT nony'IRTb Oll9RKY Anll B&pXReil rp88Rilbl '18CTOT, 8R)K8 KOTOpol! eneKTpanbRYIO nnOT-

80eTh MOWROCTR MO)KRO onpeA&nl!Tb DO OA80TO'I8'1ROl! MO,Il9llll 1 T.e. 88)1<8 KOTOpOil DpOeTp8R

eTB888hl8 aljl«!Jeii:Thl ae arpaiOT pona. 

2. Ue8Tp8n&Bhle MOM&8Tbl BToporo nopl!lllt8 

nyeTb P 1 <: . .:,1 > B8pOHT80eTh TOro, 'ITO B MOM8RT 'IRena 8&l!Tp0ROB B npeA-

W8CTB8RRRKOB 381I83AhiB810WRX Ral!Tp080B B 3088 1 R8XOAHTeH B eOCTOHBRR ; • (n·o,DI••••Df), .. 
8 B 30Re 2 - B COCTOHRRB Dl • (m O , m I ••• m f ) , rAe n 0 , m0 - 'IRena R&iiTpOROB, 8 

n 1 , m 1 ( I • l, 2 ••• t) - 'IRena npe,llwecTaeR8BXOB 38D83AhiBaiOmax ReliTpoRoa eopTa 1 • 

TorAa npoaaaOAHWall ojlyRXIIBH 

'"f ... ... ... ... no n t mo 
B I ( z , y 1 I ) • .. I .. P I ( n , m 1 I ) z o ••• X f Yo ••• Y f 

D,ID 

{1) 

3 

~-



/1/ 
y.!loeneTBOplleT cne.!lyJOilleMY ypaBII&IIIIJO : 

a u1 .. .. au 1 --(,. ,y,a)- >. 1<c 1 -,. 0 l-- + >. 1 <c 1 aa a,.o 
aa. + 

Yo l-~-
"To 

u> au t <•> aa 
+I>.t<"'o-"'t>.._.-1+I>.t<Y -y )..::..:.1+ k·• ""'k k•• o k ayk 

+ s 1(t)(,. 0 -1lB 1 + S 1 (t)(y 0 -1)H 1 , l2) 

(I) (I) 

r.!l9 S1 , S2 - MOIIIIIOCTll HCTO'IBIII:OB B9iiTpOBOB B 30B8X 1 II 2, A k , A k - IIOCTOil.IIBble pac-

-1 -1 
na.!la npe.!lmeCTB&BIIIKOB aanaa.!lbiBaJOmax aeiiTpOBOB ( k • 1,2 ... t ) , >. 1 , >. 2 

- cpeAIIIIe 

Bp9M9H8 ~B3BB MrBOB9BBbiX II9ATpOBOB B 30H8X 1 B 2, 8 DpOB3BO.!llllliB9 ~HKIIBB 9.!lBBH'l-

aoro a11:Ta paaMIIo~eBHll G 1 (I • 1,2 ) BM9JOT BB.!l: 

.. .. 
G I ("'' Y 0) • p lo + p U Yo + p II hI ("') • 

G 2 (y, "'o>- Pao+ Pu"'o + P21 h 2 (y). (8) 

3.!leCb p 
10 

- aepo!ITHOCTb !Secnoneaaoll ra!Sena aeATpoaa aoabl ' I • , p
1
k - eeposrr

BOCTb paccell.IIBSI aei!Tpoaa aoabl ' I • B aoay ' k • , a Pu - eepoRTIIOC Tb norno

meaast aei!Tpoaa aoabl • I • , conpoeo~.!laJOmerocst .!leneueM Sl.!lpa ropJO'lero. npoaaBO.!lll

m•e <jly&II:IIBB hI pacnpe.[leneBBll MrJIOBeBBbiX JI91!TpOBOB B npe.!lW8CTB9JIJIBI:OB 381Ia3.!lb!Ba-

/8/ 
JO!UHX aei!TpOJIOB0 nopo~eJIBbiX .[leneJIBeM O.!lBOro Sl.[lpa ropJO'lero, BMGJOT BRA 

111 -1 f (I) 

hi(;). I P.., "'o [{l-f3a"'alxo+ I f3t"'t"'t]' 
Vt I k•l 

(4) 

r.!le P 
11 

- eepostTJIOCTb Toro, 'ITO npa .!leneJIBH O.!l&oro B.!lpa ropJO'lero B aoae 1 nODII'I'Cll 
I (I) 

11
1 

Jlei!TpOBOB .!l9II9JIJISI ( MrHOB8JIHb1f H 381I83.!lblBaJOWBX) 1 {3 k - .[lOllS! 381I83.!lblBllJOIIIBX 
(I) 

aeATpoaoe copTa • k • , a f3 1 • I f3 k • Ha ypaeae&BSI (2) nony'laeM ypaBB&llllll 
k•l 

.!liiSI Cp9.!1BliX 'lBCen JleiiTpOHOB H npe.[lW9CTB9HHHII:OB 381I83.[lhlBaJOmHX H9iiTpOBOB H .[liiSI II9B-

Tpanbllb!X MOMGBTOB BTOpOrO 1IOpSI.!l1:81 a B3 COOTB9TCTBYJOillero yp8BB9HBll THIIa (}) .!lnSI 

1IpOH3BO.!lllllleA <jlyBII:IIHB H 2 ( ;• , ; ', I' ; :, y,t) 1Ic>ny'l89M CHCTeMy ypaBB9BHII .!liill I:Oppe-

/1 4/ 
IISIIIHOBHbiX ~BII:IIHII nponecca ' • 

Ey.[l&M c CaMero H8'lana paCCMaTpHB8Tb CT81IHOBapBhle CHCT9Mblo nnll npOCTOTbl <jloa 

1Ip8.!lW9CTB9BHBII:OB 3aJI83.[lbiB8JOIIIBX HQATpOJIOB paCCMOTpHM K8K H938BBCBMblll nyaCCOBOB-

CII:Hil HCTO'IIIBII: BeiiTpOHOBo npaii:TB'l9CII:B 9TO 03JI8'189T0 'ITO nony'leBBbi8 Bblp8~8BBSI fSy.!lyT 
2 (I) 2 ' 

xopowaM npa6na~eueM Ton&KO .!liiSI 'laCTOT c.~ >> (). k ) (I • 1,2 1 k ·1 .•• t ) a .!liiSI .!lOCTa-

TO'lHO ManbiX epeMeB KoppenSIIIBH. Ho BM&BHO Taii:He 'laCTOTbi H epeMeBa KoppenSIIIBH 

paccMaTpaeaJOTCSI npas:TB'leCII:B/
21

• Tor.!la ypaeaeaast .!InS! cpe.!lBHX 'lBcen aeiiTpoaoe HMeJOT 

BB.[l: 

4 

11•1 

.:J' 

i 

. i!.~ 
,·/~;· 

·.~j 

~' ,.>~, 

I" 
,\' 

o 1D • >. 11 iii + kaf31ii+ S1 

II I ID - A... + k I fJ 2 ;; + s 2 • 

3.!leCJ. 

~~. • >.1[1 -r.. (1- f3a>l (I • 1,2) 

I. I - IIOIIIIHA cp&AIIBI 1:09<jl$BilB9BT pa3NII0~9Bll51 B 30JI9 ' 

I:: I 

a 

ac 1<t.:ro> 
~,. 0 

t 
I I~l 
x1•Yo•t k•l dxt x1•Yo• 1 

Au• PuAa >. 111 • p 111 4 2 • 

(5) 

(6) 

(7) 

(8) 

nonarall S 1 • S 1 • 0 , DOJiy'l89M ycnoBBe ll:piiTB'liiOCTB Ba 381I83.!lbiBlliOIIIBX H&ATpOBaX: 

(1- k: I ) (l - k: I ) • Pu PII 

YpaBJI&Dll .!lnll CT81lBOBapBbiX ll&BTpam.JibiX MOMeBTOB 

1Iony'18JOTC51 B Bll.!l8 

r.[le 

U13 • D 2- ;I I 
0'1 

I -~ m -m , 

#'•am-am 

«aO'~- Aul'- Aa"i • 

a 1 0': - >. u I' • A 1 iii , 

2 2 - -4 11 0' 1 + 4 21 0'2 -(a 1 +o 1 ll' ->. 11 D +>. 11 m 

A 1 •a 1 +>. 1 r 1 /2, 

r, - ka"'I<"',-ll (l-2{Jil' 

ii, 

5 

(9) 

(10) 

(11) 

(12) 



Pewa11 ypaBB&lUlll ( 11), no.lly'IA&M 

~ 

~ 

A kl 
A1 r 1 &1 <• 1 + ak > Atrk iik - 11-+ I u, - •• + 

2a 1 (a 1 +a 1 l hk (ca 1 + a 1 ) 

"' - A1 r 1 ;;: 1 Au 
+ 

h 1 (a 1 +a1 l 
Aar•;;:aAu 

2a 1 (a 1 +a1 ) 

(13) 

3.[l&Cb 11 l B D 1 D I ID ID k • 2, ecn11 1 • 1, 11 k • 1, ecna 1 •· 2, a 1t084MIImii&B-

Tbl a 1 , a ~ IIM&JOT Bll.!l 

AuAu 
., • a I -

Cit (14) 

B 'laCTHOM cnY'Jae, Jtor.!la BTopa11 aou ae coAeplKIIT .[l&nmllaXca Be!Il&CTB (OTpaJKaTem., 

T&llnOB8SI JtonOB1t8) 1 BM88M k 1 • 0 II rl • 0. 

3. KoppenSIIXBOBBble ljJyllltllllll 

CT&IIIIOIIIlpHhie JtoppenSIIXBOBBhle ljlyBitiiBII 

Klk(t) • "t(t'la k(t")-~ak(t") 

(t • t"-t' , i,k •1,2, a 1 •a, a 2 •m) 

. 
YAOBneTBOPSIIOT ypaBH&IIIISIM ( 1,4) 

118'18nbllb!M ycnOBIISIM 

II CBOACTB8M CHMM&TpiiB 

dK II ( t) + ca K ( t) • A kl K lk (t) ' ___ I II 
dt 

dl: lk (t) + 11 k K lk (t) • A lk J: II ' 

dt 

K II (0) 
~ 

• at 

Klk (0) • ll 

(1-1,2), 

(1, k - 1,2; 1 -1 It) 

Klk (t) • Kkl (-t). 

6 

(16) 

(16) 

(17) 

(18) 

·f 
.f~i 

I 
I 

.. "·:·,i . · 
< ¥ . 

·,~··. 
: ~ ! 
' . 
~· ' ' 
'·rf-'1 

•
1
A,i 
d~ 

'\1' 
~::' i i ...... l 
II', I 

!•' 
·:X'·~ ,,,., 
·!:}' 
:1 1~: ; i 
,, l 

tl 
I 

,. 

~~-
l~t 
•','·' 

01Ul llony'IAIOTCII B BB.!l8 

l.u(t)•p e-yl[t] -r.ltl 
11 + Pta e 

1. 12 hl • I 

-r 1 • 
qlle + q 

-r.• 
ue 

Y1t 
que +q

11
eYat 

( 1- 1. 2) • 

( t > 0) • 

( t < 0) • 

rAe y1 .y1 - Jtop .. ypaBH&lUlSI 

y
1

-(ca 1 +ca 1 ly+a 1 a 1 -A·11 A11 • 0 

8 Anll lt081jlq,BII118BTOB p lk , q lk IIOny'I88M Bb!p8lK8QSI 

Pu• 

p II • 

qll • 

q II • 

( 11 ~ -y I) 0" 
1
1 + A 11 /l 

Ya-y~ 

(a 1 -y 1 la: + Aull 

Y 1- Ya 

I 
(a 1 -y 1 >1-1 + A11 a 1 

Y1 -r, 

a 
<a a -ra >1-1 + Au a a 

Y1 -r. 

(19) 

(20) 

(:.!1) 

(22) 

(28) 

KoppenSIIIBOHSible ljJyllltiiiiB (19, 20) BaMepSIIOTCSI MeTOAOM Pocca- a , r.[le ycnoBRble 

BepOSITHOCTB p lk (I) dt pei'BCTp811BB 118pb! II&ATpOBOB C paCCTOSIHftM I CBSI38Bhl C 

/1/ 8/ 
ltOppenSIIXBOIIllb!MB ljJyllltiUUIMB cn&AYIOIIlBM oC5pa30M 1 

: 

I( lk(t) 
P 1k(t)dt. ck dt +'tAt-=-- (24) 

•• 
I' A& t 1 1 t 1 - Bq,ljl&JtTBBHOCTB A8TeltTOpOB1 IIOM81Il8llllb18 B 30BY 1 B 30Hy 2, 8 C k - CltC>

pOCTio C'I8T8 A8T81tTOp81 IIOM81Il8BBOI'O B 30Hy ' It • B pei'BCTpapyiO!Il8I'O H&ATpOll B Bli-

TepBane d t OJtonO MOM8BT8 Bp8M8lUl 

PaCCMOTpBM ll&ltOTOpble '18CTBb19 Cny'IBH. nyCTb y 1 ~>y2 (30118 '2' TBIIA OTp8lK8T-

na). 

7 



Tor.l18 

r, =•,+•a 

{28) 

' a 1 a 1 - >. 11.\ 11 

Ya a 
a,+ •a 

IIJIB yCJIOBBB ., 
(28) 

Ecna norpe6oB8~ 

a
1

>> 
41 

_ .\1a.\u 

•• -., 
(27) 

TO 0.11110Bp8MeJIHO BM810T Mec:TO H&p8B&HCTB8 

Y, >>ya • Pu » Pu (28) 

B TaltoM carrae JtoppeniiiUIOBHall ljlyuu• 

IlH&m.llhiA BRA: 

J( ,,hl Dp81tTB.&CitB BM88T 0.11BOaltCDOB8B-

""Ya ltl -•t /r ltl 
l:u(t>·• pile • Pu e . (29) 

a I 
(30) r• 1 +-

a, 

OTMeTBM, •To OTC:D.I18 Be cne.11yeT, •To B ace ocTam.awe ltOppeniiDBOBBble ljly'UitBB 67.117'1' 

BMeTb OABQ91tCDOK8BDB&m.BbiA BB.Ilo H8DpBMep, B3 coo6pallteBBA CBMM&TPBB CJI8.1Q'eT0 •To 

HepaaeBCTBO P
11 

<<p
18 

BM8eT M&CTO TOJibltO DpB ycnOBD 

.\ ta>-u 
(31) 4 I >> a I • 4a a, 

Hep8BeBCTBa (27) a (31) COBMeCTRNhl, aanpBMep, ecna a 1 a •a o.Q.aoro nopliAKa. P8c

CMOTpRM aTOT cny•aA 6onee DOAp06HOo fiyCTb BM810TCSI .Q.Be IIJlBMepBO OABB81t0Bble 81t'I'B-

SbiQ 30Hbi! C1 I • Cl 3 • Cl , CBII38HBble MelKAY co6ol. TorAa 

y 1 • a +>/A 11 .\11 • a+ A0 

Ya •a- >/>.u Au • 4 -.\o 
(32) 

8 

fiyCTb CBII3b M8lKA7 06aBNB 3088MB CBMMe'l'pB'!Ba: AU • A11 • .\ 0 

B nanoM KpaTa•ecKall aa 38D83Ab1B8IQIIIBX aaA-rpoaax. Tor.11a 

y 1 • a + A0 • 2Ao + lr.{JA , 

Ya • a - A0 • lr.{J.\ 1 

, ·• eye~ caCTeua 

(33) 

rAe lr. 1 • lr. 1 • lt 0 {J I • /J1 • {J B A I •A I •A o 8 yCJIOBH8 ltpBTR'IIIOC'I'B BM8eT BB.I1 

1- 1r. .. >. 0 /.\ . 

Koppan!IDBoaawe ljlyaltilH& l:tt (t) DOli)"'810TCSI B DpOCTOM BBA&: 

1: II (tl • l:u(t) • 

I 

• l:(t) • a + tJ ""Ya!tl 
~2--- e 

a 1 -tJ -ytltl 
+ --~- e 

1:
11

(tl•l: (t) .aa+tJ -raltl a
1

-tJ -y1 1tl 
II 2 e --2--e 

(34) 

(38) 

(38) 

a a a . 
rAe a 1 • a 1 • a • Ecna CBll3b MeJKAy 30B8MB O'!eBb cna6a, TO ltlllKA8ll 3oaa B OTAen&-

BOCTB 6yAeT DO'ITB ltpHTH'IeCitOI B B3 (34), (33) cne.Q.yeT, qTO y
1 

Cll OT y I • Ho TOrA8 ltOa<jl<jJBDBeBTbl 

a - Arii a "'Ao 
a ± tJ • n + ~ (--

4
--l 

6yAeT M8JIO OTnB'I8Tb-

(37) 

r.11e D 1 '" Da • D 0 a 1 '"•a • 8 0 T81tlK9 fJyAyT MMO OTnH'I8TbCSI Apyr O'f Apyra 1B B ltOppenli

DBOHHblX <jlyBitDBSIX (35) 0 (36) BeofJXOABMO y'leCTb 06a 31tCDOB9HilH8llbHblX ~eRa. fipa CBJlb

HOl! JKe CBli3B 1t8lKA8SI 3088 B OTASJlbBOCTB 6yAeT CBIIbHO DOA1tpHTB'I9CitOl!0 T8K 'ITO y1 >>y
1 

I 

r
1

=2A 0 • 

y I '" k{JA • {J (A - .\0 ) • (33a) 

DpH ycnOBHH CHJlbBOI CBSI3B 

2A 0 >::> Ak{J 

BnB 

Ao 
2T ;o 2p»/Jk. (38) 

9 



nps STOM BbiUOJIIlellbl ycnoau (27) • {81), • ltOppMJIIUIOUWe WllltiUIIt (SIS) J (88) f5y11;Tf 

.MeTb O,llll09ltCDOilellll•am.llbll B•.lll 

1:(1) •1:,
1
hl• Ae-~<A-Ao>ltl (88) 

- ro;;: v(v -1) 
A •"(•+ 2lf), r 0 •-11--0-2~). (4.0) 

C'!sTaSI {3 H3BecTHoll Benlt'lslloll, MOlKIIO Henocpe,llCTBeuo ueTo.QoM Pocc•- a onpe,11a-

liBTb BenB'iHJIY A - A 0 • u . 

B 3aMIO'ieHBe OTMeTBM cneeyiOmee. MoJKHo cef5e upe.llCTABBTb O.llll030illlblll pealtTop, 

rsnOTeT&'ieCKH paaAeneHilbiii sa .QBe c•MMeTpB'IHbie nonoBBIIbl. Tor.Qa JI: TaJtoll JI:pBTB'IeCitoll 

CHCTeMe T8Jt>Ke MOlKHO npsMeHBTb .llBYXTO'Ie'IHYIO MO,!lellb, 8 aTOM Cny'lae CBSI3b 6y,lleT 

M8KCHMan&HO CHllbHOII, nocKOnhltY ,lleTeltTOp0 UOMe!DeHHbii B O,llHy 83 CBMMeTpB'IHbiX rmOTe

TH'I9CitBX UOnOBHH peaKTOpa, perRCTpBPYeT TOn&ltO H811TpOilbl0 HaXO.!ISIIDB8CSI B STOll nono

BHHe, TO H3MepS!eTCH CTaTHCTHit8 BM9BHO STHX BeiiTpOIIOB0 o6ycnosneBH8R DpOUeCCOM p83Milo

lK9HHSI HellTpOBOB B paCCM8TpHBa8MOJI UOAOBHBe R BnBilllB9M seiiTpOIIOB BTopOII UMOBRIIbl1 

pacceBHHb!X B paCCMaTpHBaBMYIO 'laCTb, nocnaAHee 06CTOS!Ten&CTBO MOJKHO BCTMitOB8Tb 

K8K npOCTpaHCTBeHHb!ll s<PqJeJtT, 6narOA8pSI KOTOpOMy ltOppenSlllROHH8SI cjlyHJtDBSI B p8CCM8T

pHBaeMoll UOnOBHH9 AOnlKBa OTnR'IaTbCSI OT KOppenSlllBORIIOII cjlyHJtllBR 0 DOJIY'ieHHOJI 88 OCRD-

89 O.!IHOTO'Ie'IBOII MOAens, Ho &3 paccylK):{eaall, npsBe.!IWBX 1t OAHOsJtcnosesuam.HoMY BR.QY 

(39) KOppenSIDROHHb!X cjlyHitDRll, cne.!lyeT, 'ITO KOppenSIUROHR8H cjlyHJtDRB aeiiTpoHOB B paCCM8T

pRBaeMOll nonoBsae peaKTopa npaltTH'IeCKH se OTns'laeTCSI OT JtoppenSlllBOHHoll cjlyaKnsa Jtpa-

/1/ 
TR'I9CKOJI CHCT9Mhl, nony'leHKOJI Ha OCHOB9 O.!IROTO'I9'1HOJI MO,!lens , 3TO 03Ra'laeT1 'ITO 

DpOCTp8HCTB esRaSJ paCTSilKeHHOCTb 8KTHBHOII 30Hbl He ,!IOJilKHa BnBII'I'b sa 91tCUOHellUB8m.Hbii 

cna.!l H3MepS!eMoll BepoSITHOCTH B Pocca- a SJtcuepaMeHTe, TauM of5paaoM1 R3Mepeue 

Poccs- a npaltTH'IeCKH ae 3aBHCHT OT uonoJKeRRB .!leTeJtTopa B aJtTBBsoll 30He (anaSJHBe 

/3/ 
OTpalK&Teng paCCMOTpeBO B pa6oTe ) • nps STOM OnpeAenBeTCSI Ben&'IBHa 

{J(A-A 0 l•{JA*, (41) 

-l 
rAe (,1,*) - s<jl<jleKTHBHOO BpeMSI lKH3Hi! MrHOB9RHblX &eiiTpOHOB B p8CCM8TpRB8eMOII 

KpHTR'i9CKOII CHCTeMe, 

10 

4, CueJtTpanb&bie unOTHOCT• MOIDHOCTH aeiiTpOHHbiX myMoB 

KoppenllllHOHHbie cjlynnas C'leTa AeTeJI:TopoB, noMemeasblx B 30JIY 1 . a 30JIY 2, HMeiOT 

BH,Il/1,8/l 

It lk (I) • C 1 8 lk 8(1) + (t 1 A 1 ) (tk At ) 1: lk (t) · (42) 

0rCIOA8 DO TeopeMe 8asepa-XHH'IHH8 UOIIy'l8eM CUeJtTp8nhHble UnOTHOCTR MOIDHOCTR WYMOB 

COOTBeTCTBYJOIDHX ,!leTeltTOpOB ! 

<ln1 nt l>n.,• 2c181t +(t 1A1 ><tt At><ID.I nt 1::>. 

-lc.lt 
<In 1 nk I> • 4 f dte 1: 1k (I) 1 

rAe c.~ • 211'1 - 'I&CTOTa B repnax. 

CueltTpanbH8SI DnOTHOCTb MOIDHOCTH myMOB B 30He 1 HMeeT BRA 

a 
<In 1 Ull > • 4 l--:..u4 +~I, 

Yt +«~ Ya +c.~ 

DpH'IeM Bblp8lKelllle (44) f5yAeT Up8BBn&HbiM TOIIbltO UpH 'laCTOTax "' 
(t) a 

»(A k) 

{48) 

(44) 

rAe 
(I) 

At - UOCTOSIHHble pacua,!la upeAmeCTBeHHHKOB 3aUa3,!lbiB8101DHX &eliTpOHOB B 3089 1, 

Ka1t 6hlno noJta3aao B rn.S,, ups ycnoBss y l » Ya a pll<<p
1
a , To ecTb upa 

ycnOBBH (27), ltOppenllllHOHH8SI cjlyHitUHH IC ll(t) HMeeT O,!lHOSitCUOHellllHallbHblll BH.!l (39), 

Ho STO eme Be 03Ha'!aeT, 'ITO B CUeKTpanhHOJI DAOTHOCTH MOIDHOCTH (44) uepBbiM 'IAeHOM 

MOlKRO upeaef5pe'lb, npa ycnoBss a a >>a 1 (27) npaf5nalKeHHe 

a 
<ln1 (f)l >: 

HMeeT M8CTO TOIIbltO .!lnH 'laCTOT 

a 

•PuYa 
-a--a 

Ya +"' 

"' ;S Yal't •aa•t 

npa ABYX CHMMeTpH'IHb!X 30H8X (a I -a • a I Au •A at •Ao 

{46) DpBHHM8eT BRA 

At•Aa•A) 

"'a .~(a +A 0 )(a -A 0 ) •2.1. 0 !A-A 0 )~ • 

(45) 

(46) 

(47) 

B (47) 

(48) se 

y'!Teso, 'ITO 30Hbl cam.ao CBSI38Hbl, B cna6o lKe CBSI38RRbiX 3osax nps6nsJKeaae 

RMeeT MeCTa. 
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B cny~ae o~aoaoaaoro ~ByxT~e~oro peaKTopa cneKTpanbaas nnOTHOCTh MOIIIHOCTB 

WYMOB aeATpOHOB ~ O~HOA TO~Ke cne~eT H3 (45) B BH~9 

ro iii.* ~ 

<ln(f)j > ; 
(!)/.*) ~ + GJ I 

(I) ~ 2 
(A,~< l « GJ :; 1. 0 A *I) 

TaK KaK aa-aa canhaoA CBH3a 

1- k 
A 0 • --k- A* • o,1A* 

TO B 9TOft aHTepnpeTan&H (48) 1 (49) 03Ba~aeT1 ~TO 

-II 
ru o • 10 A* 

(48) 

(49) 

(50) 

(51) 

6y~eT rpaBH~HOA ~8CTOTOA 1 BalKe ltOTOpoft DpOCTP8BCTB&BHbl9 s¢>¢>eKTbl BecymeCTB9HHbl 1 H 

npa a3MepeBHa CD8KTp8nbHOA D1IOTHOCTH MOIIIHOCTB MOlK9T eib!Tb npHMeHeHa O~HOTO~e~H8!1 

MO~enh, Haot5opOT, npa ~aCTOTax Bb!We ru0 DpOCTpaBCTB&HHbiMH 9¢>«PeKT8MB H9nb3H 

npeaet5pe~b. TaKHM ot5paa OM, ru
0 

MOlKHO C~HT8Tb rpaaaneA DpHMeHeHBH TO~e~HOA MO~e-

na npa accne~oBaHBB wyMoB cTanaoaapaoro o~aoaoaaoro peaKTopa, B cny~ae ot5bi~HbiX 
4 2 

TepMa~ecKax peaJtTopoB 1.* .. 10, TBK ~To ru 0 .. 10 , B 6b!CTP&Ix JKe peaKTopax <110 

6y~eT COOTB9TCTB8HHO flOnbW8 1 T,e, DpOCTp8HCTB9Hllbl9 s¢>¢>eKTbl DpOSIBJ!lUOTCSI npa 6onee 

BbiCOltRX ~aCTOTax • .na~uu orpau~eaae ~aCTOT B aecxonhKO aaoA ¢>opue • .Uns 8'l'Oro 

onpe~enBM CD&JtTp_anbHyiO DnOTHOCTh MOIIIJI.OCTH Dpl!Mb!M ¢>yp&e-npeoflp830B8HH9M ypaBHeHHA 

(16) (npa A u• A21 a/. 0 B T.~.): 

I A(f) 

2 ~ 4n<fl I > -
,8 • (f) + GJ L (f) 

(52) 

~ 

Ao 
Q) • B (f) .. a --a- 1 + (al (53) 

~ 

"o L(f) 
.. 1+?1 +<:> 

(54) 
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I 

A( f) " 4lu
1 

B -Ao ~t!L-
2 

+(~ • .,all (sa) 

II 

B&IpaJKeiiBe (52) Bepao ~ns nJOtShlx ~cTo'r 
2 (I) 

ru »(,\ k ) ~ • 011.o ae co~eplKBT HBHO Jtopael 

Y1 • Y2 • Ecna Tenept. orpaBH~ThCH ~acTOTaMR 

2 2 
GJ << a 

TO Bblp8lKeJIRfl (53)- (55) 67eyT BMe'fto BR~ 

2 • 
a -l.o 

B •-
II 

I 
~~- +Ao 

L • -,--- ' 
II 

• 2 
a -Ao 2 A o 

A • 4 --- (u + I'-) a a 

npa motSoA CBH3H, B c~ae CHnbHOA CBH3B BMeeM (38): 

A0 » kA/3 • I. • {3 , 

TO eCTh a "Ao 1 H CD81:Tp_8nbii.8H DIIOTHOCTh MOIIIHOCTB nony~a&TCH B BH~e 

<1.:!01
2 

> 
ro A*ii 

' (A*!)l~-~ 

(56) 

(57) 

(58) 

(59) 

~TO COBD8~89T C Dpllfl11HlK9HH9M (48), TaKBM oflp830M1 DpB61IB:lK9BH9 (59) a:MeeT M9CT01 

ecna Bl>monaea&I ycnoBall 
2 

GJ « Ao 

Ao » >.•!) 
(60) 

npa~eM ycnOBHll (60) OTHOCHTCll It ~BYM CHMM9TpH~BbiM1 CHilbBO CBH38HBbiM 30B8M, B Cny

~ae ~ByXTo~e~aoA MO~ena o~aoaoaaoro peaxTopa oao caMo co!loA s&monaeao, BaaaMHBH 

cnexTpam.aas nnOTaocTh <I n 1 n 2 I> npa ycnoaaa ( 60) !ly~eT cosna~aTb c BbipaJKeiiBeM 

(59). TaxaM o!lpaaoM, npaMeaeaae B MeToAe Pocca:- a ABYX ~eTeETopoB, pacnonoJKeH-

HhlX B ~BYX CHMM&TPII~Hb!X T0~8X peaKTOpa 1 TeopeTH'leCKH He ~aeT HHE8EBX Dp9BMY1119CTB 

no cpaBHeHBJO c acnom.aoBaHaeM o~aoro ~eTexTopa (¢>opMyna (24)), Ho npa onpe~eneaaa 

CD9KTpam.HOA D1IOTHOCTH MOIIIHOCTH H3MepeHR9M B38HMHhlX CD91tTp8nbHblX nnOTHOCTeA MOIII

HOCTB ~syx CHMM&TpB~HO paCD0110lK9HHbiX ~eTexTOp08 HCKnl0'189TCH 6en&Iil WYM (¢>opMyna 

(43) )
1 

8 8H8nHTH'l9CK09 Bb!p8lK9HH9 OCT89TCII T81tRM lK9 DpOCTb!M1 lt8K B C1IY'l89 O~HOT0'19'1-
2 2 

aoA MOAena, ecna Tom.xo orpaHR'IBThCH 'lacToTaMR GJ << A0 
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