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Torrmmo a HMIIynhC·HOM 5LICTpoM peaK Tope (HEP) rronBepraeTC5L 6I:Ic

TpLIM rrepHOllii'I9CKH IIOBTOpHIOUIHMCSI HarpeBaM. 8 pe3ynbTaTe B TerrnOBLI):le

nmomeM aneM.eHTe ao3HHKaJOT Mexauu'leCKHe Kone5anu S1 1 KoTopLie SIBnmoTc S1 

!IPH'IHHOH IIOSIBneHHSI llOIIOnHHTenbiiOH peaKTHBIIOCTHo 8 CBS13H C 9THM BCTaeT 

BOIIpOC 0 anHSIHHH llHHllMHKH TOIInHBa 118 KHII9THKY pea~TOpa. i'JMIIYnhCLI MOUI

HOCTH B i'JEPe reHepHPY.IOTCSI 38 C'leT BB9ll911HSI OCIIOBIIOH (aXOllllOH) peaKTUB-. 

HOCTU C IIOMOUibiO HMnynhCHOPO ycTpoi!CTBllo 3Ta peaKTHBHOCTb COIIpOBO/Kllll

eTCSI YIIOMSIHYTOH Bblllle OTpUUaTenbllOH peaKTHBHOCTbiO H3-3a CM6UI9111HT 

Tonnuaa H rronO/KHTenhHOH peaKTHBHOCTbl01 o5ycnoaneHHOH a!\J!\JeKTOM nonrrne

pa. 05e peaKTHBHOCTU 38BHCSIT OT MOUIHOCTH U 1 cnennBaTenbll01 SIBnSIIOTCSI 

o5paTHbiMH CBS13SIMU. cflopMa HMIIynbCOB MOUIHOCTI! He 5yneT HCKB)!{8T~CSI B 

rrpouecce pa5oTLI peaKTopa, ecnu yKa3UHHLie o5paTHLie CBSI3H 1 B03HI!KIIYB 

a pe3ynhTaTe nanuoro uMnynbca, 3aTyXaJOT K MOMeHTY rrpuxona cneny10mero. 

'i'JHa'le POBOpSI,· K 9TOMY MOMeHTY TOIInHBO non)!{HO OCTbiTb llO HCXOllHOH TeM

rrepaTypLI H rrepeCT8Tb llBHI'8TbCSI. Oepaoe o5ecrre'IHB86TCSI BLI50pOM COOT

B9TCTBYIOUI9I'O pe)!{HMll Terrnoc'beMa rrpu 38ll8HHOH cpennei! MOUIHOCTU 1 a BTO

poe· rnnHKOM 38BHCUT• OT llHllll'MHKH TennOBbl):lenSIJOUiePO aneMellTll B llllllHblX 

ycnOBHSIXo 8 'l8CTHOCTU 1 UHTepeCHO BblSICHHTb 1 XOTSI 5LI K8'19CTB91III01 K8KOBO 

rroaenenue Torrnuaa a peaynbTaTe TeMrrepaTypnoro ynapa, ecnu oao u3I'OTOB

neuo a aune Ta5neToK. 
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··· B JlacT'osuueii pa6oie perneHa aa.na'Ia o paaneTe Ta6neToK .nnsr HeKoTo-
r 

pi.1x 'IaCTHhiX cnyqaee ¢YHKUHH TeMnepaTyphi 'T(x, t) • TioKaaaHo, 'ITO npo-

¢uni. CKOpOCTeii paaneTa CHnbHO 38BHCHT OT HeO,llllOpO.llHOCTH TennOBhilleneHHSI 

u epeMeHn HapacTaHnsi TeMnepaTyphi r (a o6nacTu ( 0 < r ~. 2~ ) ) • Tipu 

MI'IlOBellHOM Harpeee CKOpOCTH Ta6neTOK nponopUHOHanbllhl CKOpOCTH 3ByKa 

c • Tipn r ·> 0 aTa aaeucuMoCTb cna6ee, a npu onpeneneHnoii !flop Me TeMne

paTypHoro UMnynbca u eoece nponanaeT. TioKa3aHo TaKIKe, 'ITo B ycnoensrx, 

~apaKTepHhiX .nnSI l1EPa, pacnan cTepiK!isr Ha'InHaeTcsr nocne Toro, KaK HM

nynbc,. MOllJHOCTH aaKOH'Inncsr. KpoMe aToro, ··e03MOIKHhi ycnoensr, Korna Ta6mi-' 

TO'IHasr cTpyKTypa Tonnuea llapyrnaeT cTa6unbHOCTb peaKTopa. 

1. TiocTaHOBKa aa.naqu. OcHoBHhie npe.nnonoiKeHHSI 

3a.naqa 38KniO'I88TCSI B cne.nyiOllJeM: CTepiKeHb llnUHhl L , COCTOSillJHii 

na ynpyrux Ta6neToK onnHaKoeoro ce'IeHnsr c uneanbHO rnanKHMH noeepxHoc-

TSIMU conpnKOCHoBellnsr, narpeeaeTcsr no aaKolly 'T(x,t) • Tpe6y~Tcsr onpe-

-llenuTb 'npocpunb CKOpOCTeii paaneTa Ta6neTOK V. (x) II BHOCUMYIO npu STOM 
1 

peaKTHBIIOCTh. 

Ecnu B TBKOM CTepiKHe OTCYTCTBYIOT paCTSII'HB8IDllJHe HanpSIIKeHHSI, TO 

on, O'IeBHllHo, 9KBHBaneHTeH uenoMy. ~ycTb u (x,t) - HanpsriKenusr B uenoM 

CTepiKHe. Tcirna MOMeHTOM paaneneHHSI Ta6neTOK (nnsr npbCTOThl fiylleM 

C'IHT8Tb UX 6eCKOHe'IHO ManhiMU no BhiCOTe) B TO'IKe X 6yneT cpyHKUHSI t .(x) 
' 1 

KOTopasr SIBnsreTCSI nUI!Heii HBHMeHblliei'O ypOBHSI cpenu KpHBhiX, YllOBneTBOpSI-

IOllJHX ypaBHeHHIO 

u(x,t(x))=O. ( 1 ) 

.Reno, 'ITO pa3pb!B. CTepiKHSI B TO'IKe X H3M8HHT nocTaHOBKY"38ll8'IH 0 Hanpsr

)!(eJlHSIX B OCT8BllJeiicsr Uenoii 'IaCTH [0, x) , TaK K8K- KOOp.llHllaTa X yiKe 

' 6yneT ceo6onnhiM KOHUOM. CnenoeaTenbllo, . Kpueasr t 
1 

(x) , eoo6me roeopsr, 

He srensreTcsr pacnpeneneHneM MOMeHTOB paanenellusr Ta6neToK. HyiKHO Y'IHThi

BaTb nononHuTenbHhie nanpsriKeHnsr, o6ycnoeneHHhie HOBhiM rpa:mi'IHhiM ycnoeueM;:. 

4 

l 

TeM He MeHee B 1 

nonbaysrcb onpeneneHue~ 

OqeennHo cne.ny10~ 

neHHeM MOM8HTOB pa~.UE 

dt. (x) 
c;l dx l$.1 

" 
BCIOllY 6 o6nacTH HenpeJ 

pe CBSI3H MeiK.llY Ta6neT 

He paHbrue, 'IeM HanpSI* 

xo t J (x) HMeeT paap 

MeHu :1 t1 { x 0 +0) - t 1 (x 

caiOTcsr npyr npyra, He 

SIBnSieTCSI CBOfiOllHhiM KO 

T aKIIM o6paaoM, q 

neTOK .v 
1 

(t (x), x) 
J ' ' 

.. 
IKeHIISIX B UenOM CTepiKE 

HanpsriKe!lusr B uenoM yn: 

T(x,t) paBHhl 

u(x 1 t) =E ( ~ u(x,f. ' ax ' 

.rne u (x, t) - CMemeHue 

nulleii!loro pacrnupeHusr f 

B o6onotiKe .nnuHoii L s .·: 

H T (X, t) Bbi6paHa B BHllE 

T(x, t) = (8
0 

·sin...! 



Te TaoneTOK anH aeKoTo

t) • IToKasaao_. tiTo 'npo

opoaaocTH TennoBbJAeneHHH 

( 0 < T :S: 2~ ) ) • flpli . 

lHanbHbl CKOpOCTil 3ByKa . 

npeaeneaaoli ~opMe TeMne-

' TaK~e, _'!To B ycnoBrtHX, 

·cg nocne Toro, KaK HM-

lKHbi ycnoBHH, Koraa Taone-

: peaKTopa. 

npeanono~eHHH 

AmfHbl L , COCTOHIUIIH 

nbHo rnaaKHMH noBepxaoc-

'x,t) • Tpe6yeTcH onpe-

1 • II BHOCHMYJO npH STO~ 

B8loiUHe Hanpg~eHHH1 TO 

- aanpH~eHHH B uenoM 

CanH npocToTbi 6yaeM 

Ke X oyaeT ~YHKUHH t /X) 

lall KPIIBbiX1 yaoBneTBOpH-

( 1 ) 

cTaJIOBKy, .. saaatiH o nanpH

aK. KoopaHJiaTa x y~e 

f . (x) 1 BOOOIUe I'OBOpH1 1 

H TaoneToK •. Hy~no ytiHTbi-
..• 

:OBbiM rpaHU'!HbiM ycnOBileM. ' 

1 
' 

1 
·' 

TeM He MeJiee B HeKOTOpb!X cnyqagx saaaqy MO~HO peWHTh TO'IHO· 1 

B CMbiCne ( 1 ). 

QqeBnaJio cneayJOmee yTBep~aeaHe: KpHBaH t1 (x) HBnHeTcH pacnpeae

neHHeM MOM9HTOB pasaeneHHH tiaCTHU CTep~HH1 ecnH 

dt 1 (x) . 
c l--ax-- I $.1 (2) 

BCJOAY B o6nacTH aenpepbiBIIOCTH t /x) 
pe CBH31i M9~AY TaoneTK8Mil B TO'!Ke 

• npyrHMH cnOB8MH 1 CHI'Han 0 llOTe-

x + dx aon~ea AOHTH B TOtiKY X 

ae paabwe 1 tieM aanpH~enHe a(x,t) TaM H3MeHHT saaK. ITycTb B TOtiKe ·· 

x
0 

t 
1 

(x) HMeeT pa3pbiB. 3To"osaaqaeT1 'ITO B TetieHHe npoMe~yTKa Bpe-

MeHH :1 tj ( x o +0) - t i (x o -0):! ABe TaoneTKH ( tiaCTHUbl) npll X= X o Ka-

caJOTCH apyr apyra 1 He B38HMOA9HCTBYSI ( a(x 0 , f)= 0 ) , T.e. TO'!Ka x0 

HBnHeTCH CBOOOAHblM KOHUOM H BOOOIUe He Hy~aaeTCH B orpaHHtieHIIH (2) • 

TaKHM o6pasoM1 tiTOobi naliTH pacnpeaenenHe cKopocTeli pa3neTa Tao-

neTOK .v 
1 

(t 
1 

(x), x) 1 aocTaTotino Hcnonhs.osaTb pewenHe saaatiH o nanpg,-

~eHHHX s uenoM cTep~ne 1 ecnH coonJOaaeTcH ycnosHe (2). ITo onpeaeneHHJ01 

aanpH~eHHH s uenoM ynpyroM cTep~ne npH saaannoM saKoae narpesaHHH 

T(x,t) paBHbl 

a(x, t)=E (..!!.,;__ u(x,t)- aT(x,t)); "' ax ' . (3) 

rae U (x, t) - CMeiUeHHe KOOpAHHaTbl X B MOMOHT t 1 a KOS~~HUHeHT 

nHaeliaoro pacwHpeHHH If E -Moaynb ynpyroCTH. Ecn!f cTep~enb !IaXOAHTCH 

B ooonOtiKe AnHHOH L s ·>>'L 1 OlllfpaHCb TOnbKO Ha ee · AOHbiWKO nplf X =0 1 

II T(x, f) Bb!opaaa B BHAe 

(4) 
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_';f. 

( c~r:;M~·TpH~l~~e o~~·~~~TenbH~ cepeAHHhi CT~p)I{H~·· . x = ~ . 'TennoBhiAeneuue 

c Koscl>cjmuueuTOM uepaBHo~epuocT~ \ z = o a +o ~. ) , To . ~~u:»<~u~e •H:ic;uu 
· .. ' ·:· ' ,:•• ·.: : . ·· ..... ,-. -~ ' ·.. · · '' .... ·· -: :. ' · /1 I 

CTep)I{IISI JlO MOM8HTa llOJlCKOKa t. (0) OllliChiBaeTCSI tPYHKUHefi ( CMo ) 
~ • ' . .:· ·"·· ] _ _ ,., ,: • ':; ·."'~-~- ,·, ,\1~ 

u(x, t)=f(c(-X)+g(ct+X)+ cos.!!Jl. e(t), 
. L 

(5) 

B KOTOpOfi g t f · li e(t) HMelOT BHJl: 

"'''' ':, 

z 
-~ z'-L ., ao
8 

( T(-- )dz, 
i.. c 

L<.z<2L; 

z , L z-2L , 2L 
g(z) ,;' aoa I T(~)dz'...,:_1_laoa I T(~)dz'+yU-~::-~;1;2L.<z.<3L,· (6) 

, L c 1+y 0 c c 

z · · · z-2L z-2L 
aoll IT(&'-L;dz'- - 1-l ao I T(~)dz'-ao (1-y) IT (z'-L )dz' + 
. L. c 1+y ~0 c a L c 

z-2L 
+re(--JI, 3L<z<4I •• 

c 

1 
f(z)= 1+y 

z ' -aoai T(..!.)dz' -re ( ~). 
0 c • c 

O<z < L 

z , z , L 
-ao

8 
I T(!....)dz'-ya~-)+(1-y)aoa fT(~dz~ L<z<2L 
0 c c c L c 
z . , z , ~ 

-ao fT(~)dz'-ye(~)+(1-y)ao8 ( T(.!...=b...)dz'-
a. 0 c c ' L . c . 

. 1 z-2L , 2L . 
- -

1
-y lao

8 
J 1' (!....)dz'+ye(~--)1, 2L<z<3L; 

+y 0 c . c 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · .. 

6 

(7) 

'· 

..-

t 

e (t) ~ -aoo c rsi~ 

B cl>opMynax (6) u (7) · 

·c ( c
8

) - rinoTuocTb (r 

CKopocTb pasneTa Taom 

v (t ,x)=u. (t., x)= 
J J 1 J 

2. CTep)l{efi1 

3TOT cnyqafi COOTE 

HanpSJ)I{eHHSI MO)I{HO npel 
•.· i. 

li 00 COOTBeTCTBei!HO: 

- 1(~, 

a
8 

(x,t)=Eao 8 
-T(t)i 

....:r(t)+ 
_,_· . 

- uanpSJ)I{euue B cny"'aE 

L I li 



X= ~ TennoBhit:~ene HHe 
,,;' 

TO t:IBHllieHHe qaCTHU 

;{ tflyn~uaeti . ( c~/ 1/) 

(5) 

· .. 

L<z<2L i 
1',-

- 2L)I;2L < z< 3L; (6) 
c . 

z-2L 
') f T ( z '-L )dz, + 

L o c 

O<z < L 

(z'-L)d~', L<z<2L 
c . 

)1, 2L<zdL; 
,.· .. 

. . . . ... . . . . . . ·_. 

(7) 

I. 

I 

< 

. ·]· . 

t 
-~ (t) = :...a8

0 
c f sin:!.!:.... t'T(t- t ') dt'. 

o L 

B <lJopMynax (6) H (7) y = -
Ps c.s 

. ·p c 

(8) 

llieCTKOCTb o6onoqKH ( p ( p ) 1 . • s 

·c (c
8

) - nnoTHOCTb (r/cM) H CKopoqTb sByKa c CTepllille (o6onoqKe) ). 

CKopoCTb pasneTa Ta6neTOK 6yt:~eT paBHa 

2 tj • 

v. (t. ,x)=ri (t., x)~ ..=.._ f .i!!... dt=c(f '+g ')+Cos..!!.l!... ~ (t) 
1 1 1 J E 0 ax L (9) 

·2. CTepllieHb ll3 Ta6neTOK HS llieCTKOM OCHOBSIIHH 

3TOT cnyqati COOTBeTCTByeT a6con~TIIO llieCTKOll o6onoqKe ( y = oo ) • 

HanpstllieHHSI MOlliHO npet:ICTSBHTb B BUlle CYMMbl t:IBYX COCTSBnSIIOIIIHX npH 8 a 

. H 8
0 

COOTBeTCTBeHHO: ;=;;)x,ti~ a 0 (x,t) 

-T(t), 

L-x -T(t)+ T(t- --), . c 

·" L-x · L+x 
-T(t)+T(t- --)+T(t- --), . c c 

1 ll3 KOTOpblX 

O<t< L-x;. 
. c . 

!::;::._< t.< L+X . i 
c . c 

~t.< :3L-x_ 
c ·.c . ' ' ............ ·-· ...................... . 

. (10) 

- HanpSillieHHe B cnyqae TeiinOBbiAeneHHSI1 ·paBHOMepHOI'O no t:~nHHe CTeplliHSI 

L I H 



0 

a0(x1 t) = E·sin.!!.?!... [ a80T (t) + .!!.g(t)]+.E_ 
L L c 

g(t-...!.)1 
c 

0.< t.< ...!. . 
•. C I 

...!..<t< 2L-x. 
c -c-; (11) 

~(t-..!!..)-i(t-2L-x J
1 

2L-x<t<2L+x • 
c, "' ~. c c 

- HanpiDKeHue, o6ycnosneHHOe HepasHoMepHOCTbiO TennosbiAeneHHH. · 

2.1. HaKnoHHo-cTyneH'laTbiit uMnyJlbc TeMnepaTypbi 

2.1.1. P a B HoMe pH o e no x TennoBbiAeneH ue 

B · 9TOM cnyqae 

nycTb 

T (t)='T0 

f I 

T 

1 1 

8a =1 8 0 = o 

u
0 

=0 H HanpSI)KeHHH B CTep>KHe HMeiOT BRA (1 0) • 

0~ t~r; 

>· T• 

(12) 

Pawns ypasaeaue. (1), AJIH t J (x) nony'!HM Bbipa)KeHue: 

f/X)= r+L=L 
C I 

2L -, 
c 

TC • } O~x~ 2""' 

.!!:... .~ X $. L ; 
2 

O~x~L; 

8 

0::. T .< 2L 
- c • 

2L 
r.>- • 

c 

( 13) 

l 

QqeBHAH01 9T8 KpHB8H 

c:t>opMyna ( 13) noKaabisa 

se.neT ce6H Ta;, 6: 

Ho • 

Bbi'!ncneHne CKopo 

Cl 

v. (t .(x) 1 x)=acT0 J • J ' 

Cl 

npu r•> 2L (14) He aa 
c 

I'pese ( r= 0 ) see Ta 

Vi =a cT0 1 OTpbiB8SICb n< 
' ' 

MH sepXHHH Ta6neTKa DI 

paTypHOI'O YAJIHHeHHH. 3. 

ac'T
0 

K8K e,AHHOe 

2.1.2. Cu nb .11 c 

3ToT cnyqaii cnpa1 

npeHe6pe'lb. npu T(t) · 

g (t)=..:.T0 

aBo'c -~2T 
0 r 



O.<.t< ~; 

...!.<t< 2L-x; 
c c (11) 

_ 2L-x ) , 2L-x< t< 2L+x , 
c c c 

L. e • e •••• e e •••• 

l TennoahiAeneanst. · 

bC TeMnepaTypbi 

:noahiAenea ne 

CTep>KHe HMBIOT BHA ( 10) • 

(12) 

1 
j 

(13) 

QqeBHAHO, .aTa xpnnast YAOBneTnopsteT ycnonnro (2) BCIOAY aa [ 0, L]. 

cl>opMyna (13) noxaahmaeT, 'ITO npn r:;, ~L nepxHstst •JaCTb Ta6neTox·[r~ .~1 

BeAeT ce65I Tai, 6yATO B MOMaHT t =T 

HOo 

Bhi'IHCneane cxopocTeii: (no !flopMyne · (9)) AaeT 

v. (t . (x), x) =a cT0 1 . 1 

TC l 0:!, X$, 2; 

«-< x'<L; 
2 - -

0 :::_x~ L ,· 

2L ~ 
O~r~ - •. . c 

T •>E:_ • 
c 

(14) 

npn r•> 2L (14) He 3aBHCHT OT CKOpOCTH 3ByKa C • npn Ml"HOBeHHOM Ha-
c 

rpene ( r= 0 ) BCe Ta6neTKH ABH>KyTCSI 9. OAHHaKOBOH CKOpOCTbiO 

_b_ .., , • .:>a aTo ape-Vj =a cT
0 1 OTphiBastCb no O'lepeAH B Te'leHHe BpeMeHH c 

Mst aepxastst Ta6neTxa npoii:AeT nyTb, paBHhiii: a T0L , T,e, nennqnae. TeMne-:. 

paTypHOI"O yAnHHBHHst. 3lla'IHT, BeCb CTep>KeHb 6yAeT ABHI"aTbC51 CO CKOpOCTbiD. 

a c·T 
0 

xax eAnHoe uenoe ( 6ea npocaeTOB Me >KAY· Ta6neTKaMH). 

2,1,2. C H ~ b H 0 H e 0 A H 0 p ci A H 0 e T e n n 0 B hi i:t e n e H H e 

( " 0 a =0• 0o =kzmax = 2 

3TOT cnyqaii: cnpaBeAnJIB, KOI"Aa nOAOI"peBOM KOIIUOB CTep>KIISI MO>KIIO 

npeHe6pe'lb, npn 'T (t) B BiiAe ( 12) !flyHKUHSI · e (t) pasHa 

o.::;t::;_r,· 
( 1_5) 

(i>.J ; 

9 



.,·., 

rAe cu =!!..!?.. • l1cnonh3YSI (15) B ypaaHeHHH a0. (x,t) = 0 1 nony'lHM ¢op-
o L . 

MYny AnSI t (x) 
J 

L r ·o ~x~ .L..; -+-, 
c 2 2 

t(x), .L_ .< X ~ ·L_ + !.£_ • 
2 2 2 ' 

0 $. r .<.!:!. c. 

t
1 

(x) = ~ 
L r .L+!.SL<x< L · -+-, 
2c 2 2 2 - - ' 

(16) 

L ·r Os_x$_ Lj -+-, 
c 2 

L.<r < 2L 
c - c • 

2L Os_x:;L; -, 
c 

r ·> 2L 
- c • 

cl>yHKUHSI t _(x) B :3TOM Bb!pa:>KeHHH 3aAaHa ypaBHeHHeM 

X • X•·()J ros"bt. ooscu
0
c +·sm cu 0 c ·smcu.0 t-r "' · • (17) 

KpHBaSI (16) HMeeT pa3pb!B B TO'!Ke ~ - 1 paBHblft ~c - ; . 1 H pe3KO 

MeHSieT CBOIO · «iJopMy 0 KOI"Aa r nepeceKaeT 3Ha'leHHe .L 0 nocneAHHft «iJaKT c 
o6ycnoaneH noaeAeHHeM HanpSI:>KeHHil a6nH3H ~ u, ecTeCTBeHHo, He anuSieT 

Ha npo«iJHnh CKOpOCTeft. KpoMe TOI"01 npH . r.< .1,_ cymecTByeT HeKOTOpaSI 06-
c 

naCTh ( '!• ~ H · ) ( f ~< r~ ) 1 rAe He co6niOAaeTCSI ycnOBHe (2) • npu'leM f 

.SaBHCHT OT r npH 1'-> 0 £->0 sa C'leT cy:>KeHHSI o6naCTH onpeAeneHHSI t(x), 

a npH r-o.b.. (cneaa) £->0 1 TaK KaK t(x) Bb!pO:>KAaeTCSI B npSIMYIO c . 

2L-x L L · --(-.<x<L) • nonaraSI t(x)--+.!... 
c 2- - - 2c 2 

Hoe p_acnpeAeneHHe cKopocTeil: 
... 
. ! 

10 

AnSI r«.k. 
c 

, nony'!HM npu6nu:>KeH-

-~ 
~ 

v· 
ll 
\. 

>' 

2 

v (t (x) x) _ ·r. aBo c 
J J ' - o--

cu0r 
J. 

npH T= 0 aTa «iJopMyna C 

aeft Ta6neTKH t 1 (0) coan 

KaK . uenbift 1 TaK H COCTaBHC 

( B o6oux cnyqasx aanpSDKeJ 

• co;;. t~t J (0)) ) • 3aa'IHT1 cpeJ 

CpeAHeftCKOpOCTH noACKOKll 

L 
.L fv (t (x),x)dx=j 
L o J J 

Ecnu t (x) aaftAeHa npu6m 
J 

6nu:>KeHHbiM< Mo)KHo · HaAeHT 

HO AOCTOBepHO OTpa:>KaeT T• 

HOlt ¢opMbi ·. t
1 
(x)) pacnpen 

npH6nH:>KeHHa nHWh B HeKOT 

npH6nH:>KeHHa TOnbKO B o6m 

paBHa. (cu
0 
rl % • nnSI r·> k -c . 



;;o , nony"iHM ~op-

L S:r .<- • 
' c 

<r < 2L. 
- c 

2L 
·~-. c 

119M 

(16) 

(17) 

~ · ~c - ; , H pe3KO 

.L. • TiocneAHHll: ~aKT 
c 

eCTeCTB9HH01 He BnHSieT· 

~~T~yeT HeKOTopaSI o6-

~nOBHe (2) • TipH"i9M f 

5riacTH onpeneneHHSI t(x), 

aeTCSI B npSIMYIO 

, nony"iHM npH6nH)KeH-

. a80 c 
v (t (x) ,x) = T0--
l I (.1) r 

0 

1- ·sin CtJ ( .2.. + !-), 
0 c 2 

2 
• , r x 

- ·sznCtJ -cosCtJ -, 
0 2 0 c 

0.< X~ b. j 
- 2 

L. + !:..£... <X < ·L. 
2 2 - -

TipH T= 0 9T8 ~OpMyna CTSHOBHTCSI· TO"iHOll:o EcnH MOMOHT OTpb)BS nocneA-

aell: Ta6neTKH t 1 (0) coananaeT C. MOM9HTOM nOACKOKS uenoro CT9p)KHSI1TO 

KSK uenbtll:, TaK H 'coCTSBHOll: CTep)KeHb nony"iaT OAHHSKODble HMnyllbCbl 

(a o60HX cny"iaSIX HanpSI)K9HHSI npH X= 0 6yAyT OAHHSKOBbl B HHTepeane 

. (~ t<S_t 
1 

(0)) ). 3aa"iHT, cpeAHSISI CKopocTb ia6neTOK non)KHa ~biTb paeHa 

cpenaell: CKOpOCTH nOACKOKS uenoro CTep)KHSI (KOTOpaSI H3B9CTH8 TO"iHO): 

L L 
L fv (t (x),x)dx=.L fv (t

1 
(O),x)dx. 

L 0 11 L 0 1 
(19) 

EcnH t (x) Hall:AeHa npH6nH)K9HHO, TO paeeHCTBO D (19) 6yAeT T8K:lK9 npH-
1 

6nH)K9HHbiM. Mo)KHO H8A9SITbCSI, "iTO TO"iHOCTb COOTHOW9HHSI (19) AOCTSTO"i-

HO AOCTOBepHO 0Tp8)K89T TO"iHOCTb npH6nH:lK9HHOrO ( 113-38 H93H8HHSI HCTHH-

- _HOI!: ~OpMbl ·. t/x)) ·. pacnpeAeneHHSI CKOpOCTell: Ta6neTOK, T SK KSK V/tl (x),x) 

npH6nH)K9HHa nHWb e HeKoTopoll: o6nacTH Ha [ 0, L] • <l>opMYlJa (18) ,nanpHMep,. 

npH6nH)K9HH8 TOnbKO B o6naCTH ( x*, f:..+!:..£.. ) (eM. (30)), a norpeWHOCTb 
2 2 

• 

11 



CT } 
O<x<L- 2; 2L 

- - ..L....$_r~7 

, T , . . X 
·szncu0 ~·s1ncu0 c, 

lc 

v (t (x),x)= 
j J 

28
0 

acT
0 

(UQT 

T 1 + COSCU -COS cu
0 02 L- ~ <x'S_L; (20) 

X -, 
c 

X 
1-cosli.lq 7' 

.. 
05;x'S_L; r•> 2L - c. 

IPyHKUHSI (18)pa3pbiBHa B TO'IKe ~ , npH'IeM TaoneTKH C KOOpt:lHHBTBMH 

X= -~ - 0 H X= L . HMeiOT onHHBKOBYIO CKOpOCTb, n?H. T'~ ·~ npo!J>Hnh '. 

CKOpOCTefi - Henpepb!BHBSI Heyob!B8101U8SI !J>yHKUHSI, T,e, TaoneTKU llplf t:lBH)i(8-

lllflf CTanKifBBThCSI lie oynyT, CnenyeT 3BMeTHTh, 'ITO Kos<fJ!J>nuHeHT, CTOSIIUIIH 

nepen CKOOK~H B Bblpa)Ke~HSIX ( 18) H (20) 1 He .38BHCHT OT ~, , 

B 6onee.o6meM cny'Iae, KOI"na8a~o II 80~0 'nnHr·~ 2[; oyneM HMeTb: 

L I ; 8q 1TX I }(t1 (x),x)=2aT0 -;- 88 r;+-;-(1-cosT); O~x$_L. (21) 

Y'InTbiBaSI, 'ITO 8 +L80=1 (cM,
11 1

), nnS! cKopocTn sepxneii Ta5neTKH nony-
a TT ' 

'IHM: 

. L v ( t (L), L ) = 2 a T 
0 

- , 
j j T . 

r•>2L - c . 

npH T = .b_ npo!J>Hnb CKOpOCTefi HMeeT BHt:t: . c . 

{ 

2(8
8 

..!..+ 80 . 

vi (t} (x) x) . L -;-·sm..!!..!:.) ' ~acT L ' 
0 

1 

T,e, 38BHCHMOCTb OT c eCTb, 

12 

O~x<;b. 
-2' 

L.:s;x~L; 
2 

(22) 

(23) 

J 
i 

i 

I • 
~ 
• ·'I 
1 

2,2, Kocnuyc 

2,2,1, C n y 'I aJt 

nycTb· . . fl 
i(t).T0·t' 

',, 

TaKaSI sasncHMOCTb 5o. 

t 
1 

(x) HMeeT npe>KHI 

'Iae pasno 

v
1 

(t/x), x) = ac? 

CnenyeT oTMeTHTb, 'ITO 

H npn 'T(t) B BHne ( 12) 

T CBSI38HO C nonymil:pH 

r = !!.... -=.1.7901t,' , 
(U 7'. 

a B cny'Iae HaKnOHHO-C~ 

r.::..1,14 Oy. • 

2,2,2, C H n h H,O 

B aToM .cny'Iae llJ: 

CKOnbKO neqiopMHpOBBHH 

l• 



CT · } 
<L--· - 2 ' . 

· 2L ..L...< r.<-
c - -, I . c 

~ :<x~'L; · (20) 

·. 

a6neTKH C KOopaHHaTaMH 

)CTb, f1pH' T '~ ,;.1. npo4JHnh · 
' c 

, . T,e, Ta6neTKU npn aBH)!{e-

'ITO Koa4J4JHUH91IT, CTOSilllHfi 

'lBHCHT, OT t;: . , 

:) , , anSI T'> 2L 6yaeM HM9Tb: 
- c 

O;;,x~L. (21 ) 

:TH. Bepxaefi Ta6neTKH nony-

0< X'/ 'L 
7
• 

- ;:,. 2 

L.:s;x{.L; 
2 

(22) 

(23) 

. ' 

2,2, KocnayconAanhHO-cTyneH'IaTast 4JopMa TeMnepaTypaoro 

HMnynbca 

2,2,1, C n y q a fi o A. Hop o A H oro Ten noB hi A en e H n SI 

( 8a=1, 8 0 =0) 

· {.L(l-cos(JJt ), 2 .. 

T(t)=T . . 
.0 ' 1 . 

. , ' 

·./ 

0< t.<r = !L 
- - '(JJ 

(24) 

TaKaSI saBHCHMOCTb 6onee 6nnsKa K peanbaotl:, Ecnn r< 2L , To KpHBast . c· 

t 
1 

(x) HMeeT npe)!{HHfi BRA ( 13),. PacnpeAeneHHe cKopocTell: B aTOM cny-

qae paBHO 

TC 2.$. X.~ L. 
(25) 

CneAyeT OTM9THTb, ''ITO BpeMeHa HapacT.aHHSI TeMnepaTypbl B AaHHOM ·cnyqae 

H npH 'T(t) B BHae (12) "He paBHOUeHHbi" •. f1pH nnaBHOM H3MeHeHHH T(t), (24), 

T CBSI38HO C nonywHpHHOfi HMnynbCS MOlllHO<?TH 0 Vl COOTHOW9HH9M 

T s !J_ ':. 1,790 ll , (JJ . n (26) 

a B cnyqae HaKnoaao-cTyneH'IaToll:·4JopMbi (12) 

(27) 

2,2,2, C H n b H 0 H e O•A H 0 p 0 A H 0 e T e n n 0 B. bl A e n e H H e 

( • 8a =0• 8 0 = ~ 

B aTOM .cnyqae npH r.< .li · 4JYHKUHSI t 1 (x)' HMeeT BHA (16);, HO• c He-

CKonbKO Ae4JopMHpoBaJiuofi t(x) , KOTopaSI npeACTaansteT KpHBYIO paspbiBOB 

13 



t 
1 

(x) ua ytJacTKe · (.b.. .b.. + !.£..)-
.. . 2 .I 2 2 3.uecb TaK)Ke t/]':-+?J=:r+ 2~ 

u cymecTayeT o6nacTb (~, ~ +£)(0<£<r~) 1 B KOTOpOH He BbinOnHSieTCSI ycno-

sue (2), 0plftJeM
1 

KOI'.Ua r-o ~ ,{ ... f (npifMepHO 12% OT .unHUbl CTep)KHSI L ) , 
. c max 

OonaraSI t(x)- ..b...+!- .unSI r « :k 1 nony'IJHM 
2c 2 c 

TT O • X cos-. ·srnw
0
-, 2 c . 

.. 

L. 
05,_x~2' 

vi ((: (x) ) ac·r 0 8 1 ,x =-- 0 
1 [ X TT 0 X ·: TT ]' L L rc -- cos(w -+.....-0)+ cos(w--:-); -<x<- + -; 2 0 c .t. c 20 2 - 2 2 1- 02 

TT · x· 
- cos-Ocosw0 -, 

' 2 . ' c 
k+~.:>:x<-L. 
2 2 

( 28) 

3 0 
wo TTC • rc 

.uecb =-= -- = -- Opu r= 0 aTo pacnpe.ueneuue 1 ecTecTaeH-
w Lw L 

u6; "coana.uaeT c (18), CKqpoCTb 

v (t (L),L)=acT 8 
j . j . ·0 0 

cos.z..o 
1-02 .. ,. 

aepxueH: Ta6~eTKH: 

. o:;;o:;; 1. 

P acnpeJleneuue (28) u t/x) .unn r < · ~ uao6pa)KeHbi ,Ha puc, 1, 

ciJopMyna (29) -TO'IJH8SI1 T8K K8K H8 ytJaCTKe 
L . Tf'. ] [-+ -->=-, L 
2 2. ' 

(29). 

pacnpeJle-

ne'uue (28) - TO'IJHO, CaMb!M paHHHM MOMeHTOM1 KOI'Jl.a Hapy,rnaeTCSI ycnoaue . 

(2) 
1 

6yJleT, otJeau.uuo1 t 
1 

( ~ +;) • Curuan o6 aToM co6biTHH K MOMeHTY 

·~ + 2 OK8)KeTCSI B TO'IJKe 

x:* = H [ c t
1 

( ~ +£) - ( ~ + ~r) l> f • ( 30) 

CneJlOBaTenbH0
1 

o6nacTbiO npu6nu)KeHuoro; ua~aa ueKoppeKTHOH nocTaHOBKH 

aaJla'IHi (pe'meHHSI. SianSieTcSI ·.npoMe)KyToK (x:", ; . :f-. £.) • To~Ko 3JleCb 

: npHCyTCTBy:IO:r: B03MY,IUeHHSI ,8a (x,.t).. 1 o6yCIIOB~eHHbie paCll8JlOM~ CTep)K_HSI, 

14 

" 

I•· 
. t· : 

llnSI OCTallbHb!X X pacnpe, 

Ka K Vj (S (x),x), O'IJeBIHlH01 

nommTenbHbiX uanpH)KeHu 

MeHTa t (L +£) aa.uatJy. c 
. J 2 . 

,._ 

C ycnoaueM a +8cii . L .. , 
. .·. X=y· 

6neTOK, C .upyroll: cTopoll 

· HimpmKeliHSI a (~,t) TaKOI 

)IOCTH pellleHHSI 0~ HCXO.U.l 

rip~6nu)Kenuoe perneuue a 

OT TO'IJHOI'O a (x,.t)+ 8a(x,t 

t I1a ( 30) 1 o.uHaK01 cne.uye 

I 

J; 

,. 
. ( 

: 

,cy~e-CTByeT: (x*, -~+l)=(( 

cro.ua cne.uyeT BbiBoil: np1 

cymecT_aeuuo ue oTnH'Iae: 

u aenuK, 

OycTb 8a f. 0 H 8
0 

t (x) 
j . 

6yaeM HMeTb: 

t. (x)=! ~, 
1 . 

L . -, 
2c 

CKOpOCT~ COOTBeTCTBeHH 

{

8· 

v. (t (x),x) ~a c'T
0
. . : 

1 j . . . 
8 

. . a 
' < " 



ropoJ:l: He BbinOIIHSieTCSI ycno-

;12% OT !ln!fllbl CTep>KHSI L ) , 

__ !...!!. J); L2 <x ~ ~ + !.£_; 
. 28 ... 2 

( 28) 

k +~~x<_L.· 
2 2 

, pacnpenenenue, ecTeCTBeH-

KH: · · 

. (29) . 

eHbi .na puc, 1, 

[b.+!£..; L) . pacnpene-
2. 2. '• 

Kor:na napy,waeTCSI ycnoBHe · 

OM co6biTHH _K MOMeHTY 
··' 

(30) 

I HeKOppeKTHOJ:l: llOCTaHOBKH 

t t,)- , . , TollbKO anecb 

l,leHHbJe pacnanoM cTep)I{HSI, . 

l 
l 
I. 
1·-
L 

r 
; 

,; .. 
···. 

nnn OCTallbHbiX X pacnpeneneHHSI t.; (x) H "· OCTaHyTCSI TO"'nbiMH. -nonp'aB-
J } • 

Ka K "J (1 (x),x), O"'eBH!ln01 3aBHCHT ne OT BElllH"'Hnbl ( -~C*, ; + l) 1 a OT !lO-

llOIIHHTellbHbiX nanpSI>KenHJ:l: 8a B :3TOJ:l: o6naqTH, . Paccy>K!laSI CTpOI'Oj C MO-

MenTa t (!:_H) aana-qy cnenyeT pew~Tb aan~Bo B npoMemyTKe [0, !:... +c) 
J 2 - 2 

C ycllOBHeM a+8d! L =0, llOTOM B MeHbWeM H To!lo llO Mepe OTpb!Ba Ta-
.. X=y· -

6neTOK, C !lpyroJ:l: CTOpOnbi, na"'HHaSI C MOMeHTa T +..b._ . It BllllOTb AO _L+ 
7
2 .2c c 

. nanpSI:lKeHUSI (] (x,t) T8K0Bbl, 'ITO a I x=..L.:o . 3na-.luT, 'iw CBOHCT~Y nenpepb!B-
- 2 . - . ) . . • '.. . 

• I' T C ) 
_ HOCTH peruellHSI OT _HCXO!lHblX !l~HHI!b!X npH CKOilb. YI'O!liiO M81lhiX T 1c< ~ 

rrpH611H>KeHHOe perueHHe a(x,t) (O<x < .b_) CKOilb YI''?!liiO MallO OTIIH"'aeTCSI 
- . . . - . 2 

OT TO'IHOI'O a.(x,-t),r 8a(x,t) (O<x < ~ +c) , T,e, npu c ·• 0 8a ---> 0 

l13 (30), O!lH8K0
1 

cnenyeT, 'ITO x *(c =0) = 0,3H8"1UT 1," 061JaCTb HeKOppeKTnOCTll 

L L B ,cy~ecTayeT: (x*, 
2 

H)= (0, T) , no cpopManbHO·. 03Mymenui1 a neJ:l: neT, OT-

crona cnenyeT BbiBo~: npu Man~Ix r ( r « ~ ) · _ pacnpenenenue v1 (t 1 (x), x) 

cyruecT_BellHO He OTIIH"'aeTCSI OT TO'IHOI'O, XOTSI npol\;leiKYTOK ( x*, L.._ + C) 
. 2 

II Bell!IK, 

DycTb 8
8 

I= 0 H 8
0 

I= 0 , B cny-qae MI'Hoaennoro narpeaa (r'= 0) nnn 

t. (x) 6yne_M uMeTb: 
} .. 

t1 (x)=l:' 
-, 
2c 

0< x<.b..; 
- 2 

..f.<x< L. 
2 

CKOpOCTII, COOTBeTCTBeHH01 CT8!1YT paanbi: 

{

8 + 8 ·-'sin !.0...., 

v _(t .(x),x) =ac'T
0 

a 

0 

L 

J J 77X · 
8 -8 cos-' 

_ _ a 0 L. 

15 

-·o < x <..!::. · 
- 2 ' 

'.b..<x<L,' 
2 

(31) 

(32) 



OpH r•.!!.. = 
(tJ 

2L 
c 

t. (x) _ 2L 
1 --.c 

BCIOAY Ha [O,L) H 

vi (t1 (x) ,x)=acT0 (8
8 
+; o0 )~in ~~ , O,:Sx~L. (33) 

H.a puc,2 npHBeAeHbi KPHBbie t1 (x) 
• .40 CM .· 

H v 1 (x) AnSI cny"'aSI r=.!!....=1,2.b..= 
(tJ c 

1,2 • = 160 MKC9K 
0,3 ~MIMK ceK 

; kz =0
8 

t80 =0,519 +0,754 =1,273; 

a = -5 1 . 
1 ,4•1 0 o"c npH cpemieM noAorpeBe T0 B OAHH rpaAyC, Ha pHCyH-

Ka BHAH01 'ITO MOMeHT t1(L) HeCKDnhKO MeHhWe T 1 TOI"Aa K8K npH T= 2L. 
. c 

t J (L)= T , CKopoCTb BepxHeii Ta6neTKH npeBbiiiiaeT 3Ha"'eHHe a cT0 TOnb-

KO Ha 4%, OyHKTHpoM AaHbi pacnpeAeneHHst AnSI cny"'aSI k =1 z 

2,3, PeaKTHBHOCTb 

Ha ~opMyn AnSI t 
1 

(x) cneAyeT, 'ITo npH xapaKTepHbiX AnSI HBPa ycno-

BHSIX ( T - Manb!) BepXHSISI Ta6neTK8 OTpb!BaeTCSI B MOMeHT t1 (L)~'?;T , a TaK 

K8K r 6onbllle nonyiiiHpUHbl {} ';h ( CM, (26) H (27)) 1 TO Ta6neTO"'H8SI 

CTpy'KTyp'a Tonmma He npOSIBnSieT ce6SI BHyTpll HMnynbca • C Jlpyroii CTOpOHbi, 

• B Ul!TepBane (0 <r $. 
2~) CKOpOCTb BepXHeii Ta6neTKH He MeHhllle BenH"'HHbl 

a cT0 • OpH aHa"'nTenhHbiX noAorpeBax Ta6neTKn MoryT npbii"HYTb TaK Bbi

coKo,"'TD ue ycneroT BD3BpaTnThCSI K MDMeHTY npHxona cnenyromero HMnynhca: 

peaKTOp MomeT OK838ThCSI B CHnhHD ITOLIKpHTH'IHDM COCTDSIHHH H MDIUHDCTh B 9TOM 

UM~ynbCe 6yneT npaKTU"'eCKH p8BH8 HyniO, EcnH K TpeTheMy HMnynhcy TO

nnHBO 38HMeT npemHee nonomeHHa, TO. K8pTHH8 ITOBTOpHTCSI, MomHo npeAnO

nomHTb, 'ITO peaKTOp, pa60T8IOIIIHH B nono6HOM pemHMe, 6yJleT I"eHepHpOB8Tb 
r 

HMnynbcbi ~OIIIHOCTH c nepHOAH"'eCKH MeHSIIOIIIeil:cSI aMnnHTynoii. OueHHM BHo

CHMyiO npH paaneTe Ta6neTOK peaKTHBHOCTb, npeAnonaraSI, 'ITO BbiCOTa ITOJl

CKOKa Bepxneil: Ta6neTKH MHoro MeHbllle L • OycTb - L(x) - H3MeHeHHe 

.P98KTHBHOCTH npH YAaneHHH 9llHHHUbl AnHHbl OT BCeX CTepmHeii B TO"'Ke X • 

TorAa nonnaSI peaKTHBHOCTh B peaynbTaTe cMellleHHii u(x,t) "'aCTHU cTepmHSI 
• /2/ 

OKameTCSI paBHOil: ' 

16 

~ . 

~ 

t 
. ' 

L dL . 
c(t)"' f -d u(x, t 

0 . X • 

nnSI. npOCTOTbl BOaMeM. en 

HO H He CTanimBaiOTCSI B 

THTCSI Ha M9CTO cnycT~ E 

u (x, t) ( t OTC"'HTbiBB 

. t: 
u(x,t)=[j (x)t-g"2 

rAe ~ - eAHHH"'H8SI ~YHK 

L dL . 
c(t)= f -(v. (x) 

x (t) dx 1 · 
0 

3necb xaCt ) - pellleHHe.) 

neiinaSI y6bmarom~SI oT ue 

T,e, T8K8SI1 'ITO 

{ 
et . 

~; = :._ et 
0~ 

L 
2 

H ~~ (x)=ac T0 I (~op 

c (y)= c (acTo f 
exp -g--



s_ L. (33) 

m cnyqasr r=:!!....=1,2l:..= 
w c 

1,519 +0,754 =1,27.1 ,· 

a o~HH rpa~yc. Ha pHcyn

' TOr~a KaK rrpH T = 2 .L_ . . c 
IaeT ana'leHHe a c T0 

lly'{aSI kz =1 

paKTepHhiX ~nSI HEPa ycno-

B MOMeHT tj (L) •?;:r 1 a TaK 

n)), TO Ta6neTO'IHaSI 

rry1Ibca. C ~pyrofi CTopOHhi, 

TKH He Mellbllle Be1IH'IHllhl 

MOryT IIpblPHyTb TaK Bbl

l~a cnenyromero HMrrynhca: 

:ocTOSIIUIH H MOlilHOCTb D 9TOM 

: TpeTbeMy HMIIy1IbCy TO

IBTOpHTCSI, MoiKHD. rrpe~nq

~~HMe, 6y~eT reHepHpoaaTb 
,,,· 

a~IIIIHTy~ofi, OueHHM DHD-

Il01IaraSI1 'ITo BhiCoTa no~

rb - L(x) - H3MenenHe 

:ex CTepiKHefi B TO'IKe X , 

IHH u(x, t) 'laCTHU CTepiKHSI 

I 

I 
I 
t 
l 
I 

\:~ 

L dL . , 
l(t)= f .dx ufx, t)dx. 

0 
(34) 

D.nSI IlpQCTOThl B03MeM cnyqafi 1 KOP~a BCe Ta6neTKH OTpbiBaiOTCSI OAHOBpeMeH

HO H He CTa1IKHBaiOTCSI B noneTe, TorJia Ta6neTKa c' KOOpAUHaTOH X B03Bpa-

THTCSI Ha MeCTO CIIyCTSI BpeMSI 
2 V; (x) 

g , HMeSI 9TO B BHAY 1 ll1ISI CMemeHHH 

u (x,t) ( t oTC'IHThiBaeTcSI c MOMeHTa t1 

t2 2v. (x) · 
u(x,t)=[v

1
• (x)t-g-

2 
][1-7J (t- -L.:...:-)1, . g . (35) 

rAe 7J - eAHHH'IllaSI 4JyHKUHSI XeaHcafiAa, a v - cKopocTH pasneTa.· TorAa 
J 

L dL t2 
l(t)= f -(v.(x)t-g-) dx. 

x (t) dx 1 2 
0 . 

(36) 

3AeCb xit ) - pellleHHe Y!laBHeHHSI 2vi (x) = g t ~-- non.araSI, 'ITO L (x) -nH-
T ( ./2/) 

HefiHaSI y6hiBaiOIUJHI OT UeHTpa x = I.L. 4JyHKUHSI C KpyTH3HOH e1 CM, t 2 . 

T,e, TaKaSI1 'ITO 

.:!.!::__ = { e 1 • 

dx . 0 
-'-I 

0 < x< L._. 
- 2' 

.!::.. <X ~L; 
2 

2L. 
(4JopMyna (14) rrpH r=- ), rrony'IHM 

9 

( (y)=l --- y 
. (acTo J { 

exp . g . 

O:;_y:;_ 1; 

1 '2 
2(1-y )+ -y ' 1:;_y~ 2; 

2 

17 

. (37) 

(38) 



I"A9 y = 
gt 

acT0 

- 5e3p83MepH09 Bp9MSI1 E =- w
4 

£
1 

- KOa4J<jJHUH9H1' 
exp , 

-5 1 
HOCTH no TepMH'IeCKOMY pacnmp.eHHIO. llpn a =1,4•10 'i'f::- , 

1 c 
E· =- 0,015- nony'IHM 

exp CM 

. CM 
C = 0,3 MKC9K 

0 ,10 =10 c 

peaKTHB-

2 2 312 (acT0 y2 -2 2 acT. 
f =E(v-)=-E (-J .=-1,47-10 ,t· =v-·-~=o,035ceK 

. max 3 exp :3 g· max 3 g 

llpH '18CTOTe 50 1 /ceK p8CCTOSIHHe Me>KAY HMnynhCaMH BCei"O 0,02 C9K1 

T8K 'ITO "cneAyJOIUei"o" HMTIY1IbC8 Boo5me He 5yaeT. PeaKTHBHOCTb (38) 

IIC'Ie3l!OT B MOM91!T Y =2 1 T,e, '19pe3 0,0857 CeK nocne TIOACKOK8, CneAO

B8Tenbi!01 :3cp<jleKT paaneTa CK8/K9TCSI Aa>Ke ua 'leTBepToM HMnynbce. KoHCTpyK

UHSI TennOBbiAenSIJOIUei"O sneMeHT8 He AOn>KI!8 AOTIYCK8Tb STOll B03MO>KHOCTH, 

flnTepaTypa 

1, B.n.noMnaae • .llnHaMHKa TonnHBa B HMnynbcHoM peaKTope, Kone5aunSI 
cTepiKHSI c o5ono'IKOii, llpenpHHT OlHU1, 11-6621, .lly51Ia, 1972. 

2. J.Randles. Journal of Nuclear Energy (Part A/B:Reactor 
Science and Technology) Volume 20, Number 1. (1966) 

PyKonncb nocTynnna B H3AaTellbCKHii OTAen 
24 HJOnSI 1972 I"OA8, 
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Pnc ." 1. PacnpeaeneHne _c 

Ta5n~TOK B ~ny'Jae ; .. <·~1 
. ·.. . . L ·: .. ,· _:,c 

T9MnepaTypbi, · c - BpeN 
· kz - KoaclJ!l>nuneHT ·Reps 



K09~~HUHeHT peaKTHD~ 

-5 1 
,4•10 ~ • 

rronyquM 

2 acT0 -. = 0,035 ceK 3 g .. 

,caMH ncero 0,02 ceK, 

AeT. PeaKTHBHOCTb ( 38) 

1ocne rrollCKoKa. CneAo-

3epTOM HMrrynhce. KoncTpyK

cKaTh 9TOI'f B03MO>Kl!OCTH. 

-1. peaKTope. Kone6amu1 
21, Lly6ha, 1972. 

fY. (Part A/B: Reactor 
Number 1. (1966) • 

taTenbCKHi'l .QTAen 

~oAa. 

i, ,. 

: .. · ·t· .·. ·. 'J ' ,. ,, ~· . 

0 
·;: '· 

L rc -+z. ' 2.. 

Pnc ." 1. Pacrrpellene~u~; cKopocTeli (v1 ) n MoMeHToB (t 1) paaAeneanH 

T80~~TOK -~ ~ny'l.ae r·.<·:·~ ll kz ;=kz max = 2 • r ;... BpeMSI. H8p8CT8HllSI 

TeMilepaTypbl; : ~ ..:: epeMSI npoxo>K]leHnH 3ByKa B]lOnb c:rep>KJISI JlmiHbi L • 
· k · - Kos~~uuneaT · nepaaiioMepnocTn TennoBhiJlenennH. · , ' z . 
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Pnc. 2• PacnpeneneHire cKopocTeif (v. ) n MoMeHTOB ·(t1 ) pasnenennst 
· Ta6neToK B cnyqae r=..!!.... .;,160 ~KceK, kz =1,273 (cnnoumast Kpnsast) w ' ' 
' ll k = 1 ( nyHKTllpHaR KpllB8R) o . T - BpeMR HapaCT8HllR TeMnepaTypbi1 , ' z . ' ' 

k 2 . - KOS~cpllUlleHT .HepaBHOMepl!OCTll TennoBbi.!lelleHllR no JlllllHe L CTepiK~ 
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£1penpnHTbi n coo6me 
ll¥Horo o6Mena,ynnsepc~ 
Hay'IHbiM rpynnaM ll OTJlE 

£1onyqaTellRM ll3Jl8Hil 
stBilTb nnnunaTnBy B 6ecr 
o6MeHa npnHnMaiOTCR na 
ny6nnKaunii no· TeMaTIIKe 

· ' EitnncTBeHHbiH BIIll 
STO penpnHTbi ( OTTllCKH C 

B · pstAe cnyqaes .Mbi 
6onee Kpyrt!IbiM nony'laTe 
cnaTh HaM KaKne-nn6o · Kl 
1KypH81lbi0 ll3Jl810IIIlleCR S 

HsoaTenbcKnif oTAen 
COB Ha Bb!CbUIKY il3A8Hlli 
YK83b!S8Tb IIHJleKC sanpe 

£1HcbMa no seeM so: 
OTAellbHbie ll3A8HllR cnei:ty 

AApec Anst nocbmKn 
6ecnnaTHOH nOJliTllCKll,Ha 


