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OPOBCKAM BpAIeHNeM 3apssKennoil 9acTHIbI

H BEIXOIY ee M3 JIOBYIIKI. PaccMoTpeHo

1*;@____%5&!1‘-3?&0“3 IIDOIeCCEI, CBA3aHHBIE ¢ N3MeHEHHEM

-

HOTO pesyneraTa AJs rapMOHMYECKOTO OCIHAII-
JATOpa, a HMMEHHO:

A AL -
Bl e (260*3')* (1)

rpe [ —apmabarmueckumii mmsapmant; AP —
Pa3pHIB g-ii mpoOmBBOXHOM w (¢); 0, w,— Pasa
1 dacToTa OCOUJJIATOpa B MOMEHT pasphbiBa
npousBomgHOK. OCHOBHEIM HemocTaTKOM IIpHBe-
ACHHOI'0O BRIpa)KeHUA ABjigeTcs €ro acmMITO-
TAYECKIH XapaKTep. 9to o3HayaeT, dYTO OHO
COpaBeqIuBo Jmmb nOpnm /w7 —0 (7 —Xa-
PaKTepHOe BpeMA m3MeHemmsa o (1)) IIpm KO-
HCYHEIX 3HAYEHMsX MapamMerpa agnadaTmaHOCTH
l/w7 ¢opmyma (1) we Bcerma upaBHIAbHA
(yemoBma ‘ee npumeEmMoctm maHs B IIpHIIO0-
seHnm). B  wacrEHOM ciygae, korma © (7)
ABISIETCA aHAJIATAYECKOYM (ysrmueir, (GopMy-
na (1) maer A7/ =0. D10 ozgayaer, 4TO HPH
1/wI'—0 A[/I crpemmrca g mymi0 OHICTPEE
10001 cremenm mapamerpa 1/wl (mampHEMep,
Kak e~“T), HO KakK HMemHO, OCTaeTCsI HEN3-
BECTHRIM. Taxmm 00pazom, mpmmeHAEMEIM 0OEId-
HO METOoJ acmMOTOTHYECKOro pasioxkeHHdA IO
CTeIeHAM Majioro mapamerpa Tmma 1/w7” B aH-
HOM CJly9ae HEIPHUIOJEH.

B macrosmeil paGore paccMaTpUBACTCA
APyrom mopaxox X 3amaye. OE OcHOoBaH HA
IPOCTOM (hrsmIecKOM MOl in pe30HAHCO B MERIY
JIADMODOBCKAM BpallleHmeM 3apSKeHHON Ya-
CTHIEI I MeIJIeHHEIMIA KojneODaHmAMH ee BHAOJE
MarHATHEIX CHIOBRIX Jimmmitl. Taxme peso-

! Ha pons pesoHaHCOB B maMeHeHAm axmadaTH-
yeCKOro MHBapmaHTa yKasaHo B paGore [9].
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PEBOHAHCHBIE IIpoIIECCEI B MAIHUTHBIX JIOBYHIKAX

HaHCBEI BO3MOKHgBEI, HECMOTps HA paldjpuyue 4Ya-
cTOT, ecid MepnjeHHple KOJeDaHUA yaCTHIH
aHTApMOHWIHEL (CcofiepsKAT BEICOKHE I'apMOHHKA
ocHOBHOM YactoTh). JleiicTBue pegpHaHCOB
OpABOOUAT, B YacTHOCTH, K H3MEHEH@IO Mar-
HETHOrO MOMenTa OTHAEIBHOH uacTuprl (0es
CTOJIKHOBEHUI), *

d

1. Ucxonnpre ypaBHenus

HacroAamas pabora He CTABAT CBOeif 1[€I5I0
MOJIyYuTh PacueTHbe (OPMYJIIE;, OCHORHOE BHH-
mMaHHe oOpameno Ha (uamiecKme IpOoIeCCH,
npoucxofAline npm [ABIKEHAA 3apsKeHHON
gacTAns B MarHmTHO# JdoBymke. IlogTomy MEL
OrpaHmyYnMCs paccMOTPEeHHeM IIPOCTOTO IraMHuJIb-
ToHMaHa, WCHoib30BaHHOTO B paGore [O]

(M =1):

| pr+pi + o (z) y*
sz€7€ — 2

; px_=:;:; p,u:g;. (4%1)

3pecsy Z, Y — KOOPAWMHATHL BJOJIb W IIONEPeK
MATCHATHOI CHJIOBOM JIMHAH COOTBETCTBEHHO,
w — JIapMOPOBCKasg 4acToTa.

VY paBHeHUs [BMKEHHA MMEIOT BHJL

= 2ap° '-'_.___m..d_m- 2
y.—_—_ ——(-Uy, — dx -

(1.2)

Tak KaK KojeGammsa BJ0Jb OCH T sBJIAITCH
meniesHHMA (2 £ w), TO pPEIICHHE JIJIA ¥ Tpe;i-
cTaBJisieM B BHOe

y=pcosﬁ; G=Su}dt+§0, (13)

(p — mapMOpOBCKHil pafnyC JACTHIE) K

[TockonbKY —- =1,
gac anuabaTHyecKHI

¢ MaTHEATHEIM MOMEHTOM CO0 THOIIEHMEM I =cple,

IIOJIy‘IaeM 4 .
s's aw 29
T _.l_ I o = I -‘-i; COS -

Tagum 00pas3oM,
aBJjsieTcsa KoJiebarT
smeprueit [o (z)=
neIBaeTCcsa OBICTPOIE
¢ gacToTOM 2W0.

npesebperaioT m3
eciam KojebaHHA BJ

COKpme rapMOHHUKH
MOKeH pe30HaH(C

(1.4)

nBImKeHHe BIONEL ocH L [Tomaras
eJIBHEIM C IOTeHI[maJIbHOU
oH (r) W Ha Hero HakjIa-
puop@YecKoe BO3MYIIEHMO
OGEIYHO BTHM BO3MYyIHeHIEM
_3a TOrO, 9T0 ® > K. OnHAKO,
0JIb OCH Z cojep>xaT BHI-
OCHOBHOHM 9acTOTEI, TO BO3-
6rIcTpPOIEPHOUIECKOr0 BO3-

do o
MymeaHaa [ —— Cos 20 ¢ onHOiT M3 TAKHX rap-

MOHUK.
KX onmcamsomy sdderry wmoKHO HTOTOHTH
m ¢ ppyroii croponr. PacecMorpnM ypaBuenue

7y'+m2(t)y==0, B KOTOPOM 3aBHCHMOCTB ®w OT
BpEeMeHH CBsI3aHa C KOJeDaHUAMA BIOJIb OCH Z.
[lepmoyn u3MeHeHHsg (YHKIHUA o (Z) MEOTO Bob-
me 1/w, HO ecim o (Z) COmEep’KAT BEICOKHE
yacToTHl BIIOTH 0 ®, TO OJHA M3 HAX MQ;KeT
BEI3BATHh IIapaMeTpuYyecKHU pe3OHAHC.

[IocKOJBKY TOJIHASS 9HEPrmsA YacTHAOR S
coxpansercs, o0a pacCMOTpeHHEIE pe30OHaHCA
IPUBOJAT K IepepacipejiejeHAI0 OSHEpruu
YaCTHIE MEKAYy cTemeHsaMm cBODOH.

Il;1A MCCIIEIOBAHAA YKA3aHHHX PE30HAHC-
HEIX sBJIEHAI BOCHOJ/IB3yeMCSA METO[0M, OIIHCaH-
aMm B pabore [10]. IIpesxme Bcero BBegeM
raMuJibTOHHAH &, OIINCEIBAOI AN [IBH;KeHHE
BOJIH OCH Y:

> =___1""3“‘*“1"'?"(:‘1)y2 _
U 2

(1.5)

d 10 3 s
Torpa 5 S0y =—3; €y = 00y Haa mnamene

ams  afquabatmueckoro mppapmanta [ =S¢, /o
HalaeM

9L _ 5ip fo — B ybf0® = o (42— %), (1.6

rge gepra O3HAYaeT yCpe[HeHHe IIO daze, u3-
MemgIomeiica ¢ JacToToil . PaccMaTpmesasg ©
KaK IlapaMerp, HOJIYYAM HONpaBKy K 9acToTe

o (1.3) [10]:
c:o"——'-'- -——-? [“”92(%)% B“‘(%)L n] iz

B Sin 200 (1.7)

2w
BaeneM TaKkKe raMAIIbTOHHAH off . » ONHACH Ba-
omuit nsmKenme BIonb ocm .z (1.4):4

2
S, = = + Iw (1 4- cos 26). (1.8)

“__.m‘ L Y T ST R ——

z=2z(I,%); 3= x Q)ydt+¢o [(1.9)
y yumTHBag, 410 BenmumHa W, = p3/2 {+lw,
paBHasg IOJIHOMY TaMOJIBTOHHAHY A2, coxXpa-
HIETCH, IMOJIYIHM

oW,

. . dﬂ}‘
Wiz = ot

+ [W:':! E{}*&)x] =‘.I.'UJ'—"' —(E“I COS 26 - Ol
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f=1-§—cos29, (1.10)

9T0 coBmajaer ¢ (1.6). Amamormuno ypapme-
o (1.7) momywmm mas ¢ (1.9) [10]:

s=2(52),I=1 (35), 5 a2 cos 20, (1.11)

OTMeTHM, 9YTO ypaBHeHHA (TG0

(1.11) sABAAKTCA TOYHEIMH [AIA OPHHITOTO
raMaasTOoHRHaHA (1.1).

L]

2. PesonaHchl IE€pPBOr0 MOPAXKA

Bynmem mmTerpmpoBars (1.10), pasmaras
npasyo 4vacte B pax Oypre. Oysrnoua cos 20
BEIP2KaeT J9aCTOTHO-MOAYJIMPOBAHHOE KOjeba-
HHe:

é=“’+';°=$+é+2 , cos 2n$,
‘ n

9=‘P+_“’t."!‘2 2‘;’5 sin 2n9.
o X5+ : .

Yepra 351eck m Janelie 06o3HaUgerT yCpenHe-
HEEe 10 ()a3aM, MBMEHAIIHMCHI C 9acTOTOH Q.
IIpomssenss HecHOMKHEIE npeoOpasoBaHmA, HAali-
eM :

e % I < [ | - I |
605297—""2"2'(}?171 i an.) GQS 2(“”! + ‘P T ??,3),
22

rje DOPOH3BOAHUTCA CYMMHDPOBAHHE 00 060mM
3HAaKaM, IpHIeM 00a 3HAKA MBMEHAIOTCH OIIHO-
BpeMeHHO. Pasiomxernne o (Z) TOmIBKO 1m0 Kocm-
HycaM CBA3aHO C CHMMETpPHEHd OTHOCHTEeILHO

MOMeHTa I0BopoTa (= = 0); MuORHTENE 2 B (2.1)
XapaKTepusyeT CHMMETDHIO ® (Z) OTHOCHTEeIIEHO
MEJIHAHHOM IJI0CKOCTH MATHITHOLO Moy, Koad-

tﬁmenwu G_Dgpb_,e £, 1 F, oupenemsiorcs
paBeHCTBAMHA

: Gﬁs(z -E-S-sin 2n3) = » F,, cos 2n9,
mn ' (

N ¢ 2.3
sin (2 ,%S-iﬂ 2n3) = Z F,, sin 2ny, )
n e n

Ilycrs Temeps

2 =NQ sin2mb. (2.4
m
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B, B, YHPUKOB

Illepeyroian (2.2) m (2.4), moumyumn ypan-
HEHHe '

al 0! - :
WL Z P, cos Y. (2.9)

- w19

Yciopne o =~ (2 nokasgpaeT, YTO H3  BCeif
CYMMEI HYJKHO COXPaHUTEH JIMIIb OJAH 4JIEH,
14CToTa M3MEHEeHWsI KOTOoporo OMH3Ka K HYJIIO.

JT0 u €CTh Pe30HaHCHEI ujeH, AAomui Hau-
0ONMbmmit BKIax B mamenenme J.

0y =2 (wt+o,—18): o, =0—=/4, (2.6)

4P1 T _m-—z-n—I le (Flﬂ —I_ an) +
+ 2 le (Fln_ Frﬂn) S,
Nn—m=l

E ey —F,). (2.7)

m-+n=i

YpaBgenune .(2'5) OOJKHO OFITH ndnonﬂeﬂo
YPaBHeHHOM I t{;l'.(i.'?); ([edl):

(2.1) ¢:=2(aulg-isin26—“1-‘?—?—gﬂ cosze).

20 ol w dz
Ilpuanmasn
' 02 do Q@
2 e Z Q,  cos 2md, (2.8)
TIOJLY 9 iy 4
dy, = |
dLP{—z(w—ZQ)—— 3 @ysiny,, (2.9)

rfe ,, omperiensieTcss BpaskeHueM

- 40‘_:9 = Z (FI“ + an) (Qﬁm 17 glm) =

M—n—p
"I"ﬂ_“;:p Wen="10) (2, — le) 8
+ m.—];:p (Flﬂ' o FER) (Qﬂm "I" le)- (2 10)

3. PesonaHchl BHICHIDX MOPARKOB

Ypaprenuma (2.5), (2.9), xoropsie MEI Oy-

AEM  HCClefjoBaTh HHUMKE, ABIAIOTCI NIPUOJIH-
KEHHEIMI HE TOJIBKO NOTOMY, YTO B HUX OT-
OpomIeREI HepesoHAHCHEE wjeHE (mociregHmeE
UPABOSAT UMb K MaJhM Kojebamumam 7), HO
IVIABHEIM 00pasoM IOTOMY, uwTo B HHX YITEHH
HE BCE pPEe30HaHCHI.
Bofie (2.9), (2.9) ME mexommmm m3 (2.1), (2.2),
CHdTaA ¢ W Q IDOCTOAHHEIMH, TOTJa KaK OHM
COflep/KaT MaJlkle IEePHOfuYecKHe KOMIOHEHTH

HelicTBuTennpHO, OpH BEI-

PE3OHAHCHBIE IIPOIECCHI B MATHUTHBIX JIOBYIIKAX

B T

B coorBercTBum ¢ (1.7), (1.11). 3ro mpuso-
nuT. Kaxk MOMKHO IOKA3aTh, K IOABIEHHIO JI0-
IMOJAHUTEILHEIX pE30HAHCOB,  OHpejessieMHIX

yecaoBueM /Ko =[R2 (k>2). (Hospdummenr k
OynmeM Ha3bIBaTh OOPANKOM pesoHanca.) Cy-
mecTBY0T M1 ppyrume 3Q@eRTH, npuposAliIe
K PEe30HaHCAM BBICHIHX HIOPAIKOB. TOUHHII
ydeT HX He Opomssomumics. Paccmorpenue ke
gaCTHBIX CJIy4aeB II0KasajlO0, YTO DPEe30HAaHCHL
BEICIIAX MOPAIKOB ONMUCEIBAIOTC YypaBHEHUIMU,

agajgormapEMm (2.5), (2.9), ¢ 3ameHoi w —> ko;
Pl-—-—:a-PEh)._r:--'Plah; Q;_“-*"Qfm-—w—(,)z“m rjae ad,
nprHAMaeTCsS paBHEIM HaHOOJBIIEHU M3 BeJINYNH
(p/R)z(h"”; (QI/Q)‘F‘_i (R——palmyc KPHBH3HEI
MATHHMTHOI CcumioBoil auauH). llpm sTom B mep-
BoM cJidydae (p/R) B03MOKHBI Kak Iejnie, TaK
M @poJiyneJable 3HaueHHsI k. @ BO BTOPOM
(Q,/2) — Toiibko nexasie. Pasymeercs, chopmy-
JAPOBaHHOE IIPaBHJIO TOMUTCA JHIIL JIA T'PYy-
ORIX® OEHOK, a BOIpPOC B IEJOM TpedyeT Haib-
HelIero m3y4d4eHus. |

4. CrammoHapHbIl Clydyau

[Ton cTammoHapHOCTHIO OyomeM IOHHMAaTh

OTCYTCTBHE SIBHOI 3aBMCHMOCTA ® B (1.1) or

/ dw : -
BpeMeHH ( -, = O) B TIPOTHBOTOIOKHOCTD He

CTalMOHApPHOMY cJly4alo, KOTIJa w=w (2, £) .
CramuoHapHEI cjydaii CcOOTBETCTBYyeT  IHO-
CTOSHHOMY BO BpeMeHH aKCHAJIbHO-CHMMeTpPHH-
HoMy MargmTHOMy mnodaio. HecramaonapHOCTh
BOZHMKAeT KAaK BCJEJCTBHE Aa3uMyTaJbHEIX
HeomHOpOJHOCTeit 2 (u3-3a Nperida gacTHIL),
TaK ¥ Opyd SABHOM 3aBHCHMOCTH MarHUTHOTO

IOJisi OT BPEMEHH.
Xopomo H3BECTHO

(cm., HAIpHMep, [11]),
a0 ypasmeHms (2.5), (2.J) B paccMmarpi-
BaeMOM cjydae ompeelsaioT PAA obsacTell He-
yeroifamBocTH Ipnm .= [Q, MHADHHA KOTOPAIX
A (0 —I2) ~ Q,. Rax oymeT BHIHO H3 JAJb-
Helmero, HeT Heo0XoxuMOCTH o po0HO 1CCIe-
noBaTh 5TH obOdactm, Ba;HO JIHIIbL OTMETHTE,
Y10 OHHM. HEe IepeKpHBAIOTCA MEEAY co0o011,
T. e. mx IEpuUHEA (), MEHBIIE paccTOIHIA
Mexxnmy Bomma 22. JTo claefyet Heﬂocpeﬂc¢§eﬂ—

p—

pcTpevaBmascsa  BRIIC,

1 3a2BHCHMOCTE o (%),

sIBJIgeTCS HesIBHOH (4epe3 & | bt
2 Crporo roBOp-, ranmrsronuan (1.1) copaseld

B arcwaJbHO-CHMMETPHYHOM HOJIO. Onuaxo, ecnuq gﬁ:&
HuTHoe moje Majo maMeHsgeTcs IPH npelife uc o
3a BpeMa - 1/Q, TO MO;KHO COXPAHUTEL BHI (1.1),

BBens gBHYIO 3aBHCHMOCTL oT L.

Ho pz ouenku miasa , (1.2)*: Q2 < V-Q,»";U- <

Pe30OHaHCHE BERICIIUX IIODSIKOB HE H3MEHAT
mocJieHee HEPABeHCTBO, IIOCKOJIFKY HOJHAL IH-

puHa [){3301{%1}1(}03 N Z fCQEh) ~ Qi Z /E:Ih,_ ~_, Q“
. R 44

(¢, € 1) (cMm. paspen 3). 2 )
Ho B Takom ciaydae o0jacTH HEYCTOMYU-

BocTm BOOOIEe He HUrpalT poJad H3-3a HeJjd-

HelfHoCTH KoJeOaHmil, TOYHee, M3-3a4 3aBHCH-

- ——

MocTm vacTtor o, £ or [. Jlame Yy dvacTai,
monapliux B HEyCTOHYHBEE oOjgacTH, / BOBce
He Oy/leT MOHOTOHHO H3MeHaThCA, a Oyxer
coBepmiaTh KoJeOaHAsA BOKPyr pe30HAHCHOTO
snayepna [10]. dTn Koxebamma MBI OyAeM Ha-
3EIBaTh B JajbHelmmeM (a30BRMHA 110 aHAJIOTHH
¢ KojeOaHMAME 3apsKEHHEIX gaCTHI[ B YCKO-
putensax. JIX MOKHO HmcciefoBaTh € IIOMOIIBIO
ypasgeHHs, moiaydaiomeroca m3 (2.9), (2.9)

ncknogenneMm [

d3UTEL T o O s O Y
dr.f""'?' = (0 — ()} 21P

I%—-(;-—ZQ) coS U,.
(4.1)

3necr, M jaJblle MBI IpeHeOperaeM YJICHOM.
¢ Q,, 4YTO [ONYCTAMO Ipm yCIOBHH Q0 L
1

& |IP, -‘%-(E]—-ZQ) [10], RoTopoe BCErjza BEI-

ooJNEsgeTCsa. AMIJIATYAa H3MeHeHHA YaCTOThHE
npa asoBHX KoJeOaHMAX

= | = :
L - el A Z’ )
A (0 —1R) =22 l/ [P ——(0—I2)}, (4.2)
a wacrora (PasoBEIX KOJeOaHMIl

a e
-%EIZIPI-B-T((D—ZQ)I].

(4.9)

‘Qcoboro paccMoTpenus Ttpebyer ciaydai,
xorpa ammanryfa (4.2) cramoBuTCH CPaBHHMOM

@A IIPEBHIIAeT paccrosHne Me:KAy Pe3OHaH-
camm 282 (cMm. pasjel 6). .

5. HecranumoHapublii cayuwaii (ObicTpoe
npoXO:kaeHIe uyepe3 pe3sOHAHCDI)

Rejam 9YacTOTHL o, Q 3aBHCAT OT BpeMeHH
ABHO I Pa3HOCTH w— [Q m3MeHseTCH, TO IPO- .
HCXOMUT IPOXOK/JCHIE Uepes pPe3OHAHCHl I H3-
megenue /. PaccMoTpmm BHAUaJe CIyYall OBI-
cTPOro HPOXOKJEHIS, KOrjia MOMKHO IIpeHe-
6petlb GI{OPOCTLIO H3MEeHeHHIsI 4acCTOT M, Q n3-3a

L (I.1)—(I.3)—dopyymnsr [Tpum0ReHus.
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__B. B. YHPUKOB

msMeHeHHA | N0 CPaBHEHHIO €O CKOpPOCTHIO
H3MeHeHIA X BCIEJCTBHE ABHOM 3aBUCHMOCTH

OT BpeMeHmN:

a LA
| 1Py -éT(m——lQ)
| 57 (0—12)

!
L

]

A

gl

B asrom caygyae ypasmemma (2.5), (2.9) me-
OCPEe[CTBEHHO HHTEIPHPYIOTCA W B IIEPBEOM
npubGamsxennmn (mo AZ/I):

' olQ ]/‘E(E—ZQ) l

Sfecs U, — 3@aveHHe as ¢, B MOMEHTH pe-

3oHancoB (Y, =0). IIpm caywaiinoM pacmpene-
JeHunm ¢as O, AJA PaBIHYHBIX IPOXO0KIeHMAIT
gepe3 pes3oHaHCH Al =0, a

AT -t aaN e GBI
e : 12 I—?- Iu'-—-lg)l :

Cle CyMMHDOBaHAE PACIPOCTPAHAETCA HA Bee
OpOMAeHHLIE pE30HAaHCH, a YepTa o03HagaeT

ycpegaeHme mo (asam ¢ ;. B caenyromen po-
OmReENH

(5.3)

—

T e
A oy (BL) 3

*%12 = "[Qt"‘“,%“(f’d)]. (5.4)

‘ -{% (0— 29)’

[Tepsrrit MoMeHT (9.4) XapaKTepmayeT cmerenma-
THIeCKOe m3MeHeHme /, a BTOpOI (5.3) — «pac-
cedEmey» m0 J. SHaHEHA 000MX MOMeHTOR IO~
CTATOYHO [JIsA COCTaBIeHHA YPABHEHOS THOA
Qoxrxepa — Ilmanka, pemmB KOTOpoe, MOmHO
HaWTH ITOTOK 4YacTHI HA B3alpeTHH KOHYC
{1]. Ommako, Kak BUJHO H3 BHpPAajKeHmii TIIS
MOMEHTOB, 3TO YpaBHEHHE IOJIYYHTCH BechMa
caomEEM. llosToMy MEI pacecMOTpmM  Gogee
OpOCTOM CHOCO0 ONeHKH m3MeHeHmA [,

Wz (5.4) caepyer, uro AT/I ~ (AT )2/12. Ecan
Al/l L 1, 170 BamsAEEEM TIEPBOTO MOMEHTA MO KHO
NOIHOCTEI0 mperebpeds (((AL)2/I%)2 » AT/I):
ecmm Al >-7, 10 BiIdAHOEe OGOMX MOMEHTOR
OIMHAKOBO II0 IOPANKY BeJmIdmHEL. IlosroMmy
ANA OOeHKH NOCTATOYHO HCCIEN0BATH M3MeHe-

HEe T0yBKO (Al)2. VYcmoBme BEIXOma 9aCTHII
u3 ;Ignymnn AMEeT IpH 3TOM BUJ (A1)2 ~
o (f,— 1})*, rpe I, —nmavanbHOe 3Havenme J,

(5.1)

——

a [) = ero sHAaYeHHmEe HAa IOBEPXHOCTH 3alper-
HOIO KOHyca. -

TaR Kak B egmHENY BpeMeHM IPOXONHTCA

k| o —
-Q-'ﬂ-l-a—t-(m—lg)l PE30HAHCOB, TO C YYEeTOM (9.3)
nMeeM |

~if P~

(5.5)

JT0 OOHKHOBeHHOe nuiepeHITAIBHOE ypaB-
HEHUE YyiKe HeTpYAHO pemnTh YHUCIEHHO HIIA
TOpuOIMmKeEHEIMA MeTOomamm. [y CIpaBejiid-
BOCTH (0.9) HEOOX0AMMO, KOHEIHO, ITOOHI H3Me-
HeHUe [/ Ipu mpoxOo;K[eHm:m OfHOIO pPe30HaHCA
ORI7I0 Maso mo cpaBHeHmIO ¢ /.

Unpexc 2 B (5.5) obosmagaeT IIOPAAOK
OPOXOAMMEIX pPE30HAHCOB, KOTOPBIM oOIpeje-

JAACTCSA WMHTEpBAajOM m3Mepenusa o — 2 m3-3a
AABHOM BaBECHMOCTH OT BpPEMEHH:

fe=Q/A, (w—I2). (5.6)

B wacrmocru, npwm asmmyranpmoii HEOLHODOS-
HOCTH MAarHATHOTO ©OJjA ME Oy/eM OleHH-

BaTh k mo opmysne k ~ (Q/w)/(AH/H), KoTO-
pasi  momyuaercss ua A, (w—IQ)/0 ~ AH/H".

B rawecrse mpmmepa mposemem cpaBHeHHE
HOJIyUYCHHHIX ONEHOK ¢ TOYHOI ACHMITOTH-
9eCKou opmyroii (1) [7]. Ws pupaskenus (I.9)

ANl P m ypapmemma (5.5) maiimem Al/I o~
<8 IR VEToR
= - WIHA 3a Bpemsa Al = w/22, cOOTBET-

__]/E(Zm)qﬂ
CTBYIOIlee MOHOTOHHOMY m3MeHeHHIO ® (Z) B OLHY
CTOPOHY, KakK npmEmMajziock B pabore [7]:

A(q)
(AI/I)l I ]/--2- (2(“)&_1_1 )

HOPAOKY BeJIMYHHEL.

yTo cosmapaeT c¢ (1) mo

6. Kparepnii croxacTnuyHOCTH

Dopmyiar (0.3) — (9.5) ocmoBaHEI Ha HPEA-
I0JIOKeHUHM O CTOXaCTHYHOCTH, T. €. CIAyJaHHO-
crta (as ¢,. ITocTapaemcs BEIsSICHEATH YCIIOBHHA,
IPH KOTOPEIX OHO MOKET BHIOJIHATBCSH.

Pacemorpam s IpocTOTH HepHonmYecKoe
HPOXOiKleEne enmHCTBEHHOro pe30HAHCa Iep-

———

1
Mosxer nmogasaThes, uro asmMyTalNbBHAA HEONHO-

POZIHOCTE He NpMBOAUT K uameHeHHWI0O 9aCTOT W, =
TdK KaK Npeid) 9acTAr OpoxcxomuT e pueHInKyIaAPHO
VH. Opaako, ecimm ywecTs ppusenue 9ACTHII BAOME
CIJIOBOM JIMHHH, TO HETPYOaHO Hpocﬂeﬂ.HTL, a0 H

HA OpbmTe wacrunsr Gymer mamemAThcsA B IPHATOM TaK,
4T0 B Xayecrse AH/H Hymuo 6paTh MaKCHMallbHOE
dHA9eHMEe HeOoNHOpPOLHOCTH BJOjh CHJIOBOM JIUHHH.
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PE3OHAHCHHIE TWPOILECCHI B MAIHUTHBIX JIOBVIIKAX

————

BOr0 nopsiika yepez OJNH I TOT jKe IPOMEIY-
tTox BpemeHn 7°/2. CoraacHo (0.2) Al ~ > cosd,,,
7L

rige U, — Pa3sr B MOMEHTEL DE30HAHCOB. Ecnm
4aCcTOTH ®, @ me zaucATr or [, T0d,  , —U,=
Ct +T/2
— by =2 R (w — [2) dt = const m, ciefoBa-
;

T

TeJIbHO,

AT ~ Dl cos nhy<i/singy/2. (6.1)

T

13 sTomM Cilyuae A/ OrpaHHYEHO M CTOXACTHY-
HOCTH OTCYTCTBYeT. & YTE€M Temeph HeJIMHeH-

woCTE KoJjebammit. Ilocie Raaoro mpOoX0ix-

JeHns Yepe3 pe3poHaHC YacToTa w— L2 0y-
eT maMeHAThesa Ha BeamdmEy (Aw),= (A1), X

e ;f (—'1’; — (2),910 mpn CIEAYIOMEM IIPOXOKeHNNA

puBefeT K JOIOJIHATEIbHOMY I3MEHEHILIO (a3zEl
pa penmumay O =T (Aw),. llpnm 0L 1 ME
po3BpamaeMcsi K npejBymemMy caydalo. Ec.;rm
sxe & > 1, To mMenHO Y; W ONpefienAeT M3ME™
yeane aspl ¢,. ITO MH3MEHEHNe B OTIIAYUE
ot (6.1) He ABisercAa PABHOMEDHHIM ,d 3aBHCHAT
OT mpejBIAymieir (askl (b,, ~ (Bw), ~ (AL,) ~
~ cos ¥,,), OpmIeM HE3HAUHATEIBHOC m3MeHeHHe
npeasaymeil ¢@ass BBISEIBACT JI3MEHEeHHe 110:
cienyomeil Ha 2w. llpefcTaBiAercH OUEBH/L

HBIM, YTO B 2TOM CcJy4ae IIOGJIB,EIGBaUTeJ(IjLHOCTE
$az O, Gymer Ommsxa K CIYyIaUHOH. TpOI‘(;

jf0Ka3aTeabCTBO JTOT0 YTBEPHACHII, O,IIHE!I{G:
OTCYTCTBYET, ¥ MBI IPAMEM 6ro Iokd KaK THII

reay. Torpa KpaTepni CTOXACTHYHOCTH HMEeT
BY]]

= sS4y (6.2)

y, = =
1 V=

A pajorAUHBEIA KpHTEpHH MOIyIeH & pa6(;TTé:)1I:
(12,13] B pesyapTate yACJIeHHHEX pacd 08
I BHKeHA S HeJIMHerHoT0 0CHIILIATOPA IO/ I:cm
orpgeM KOPOTKAX TEePHOAMICCKUX TOJ;E;I rm-:
ABpTOpEl BBOZAT v; Kak KpHUTEepHU Hbegcﬂe e s
BocTH; CBA3b ero CO CTOXACTHIHOCTHIO | nas
cMaTpABACTCA. CorJiiacHO [A3HHBEIM STEL;F P
HeyCcTOUINBOCTD gaymHaeTCsa IpH v%;HIE) o,
[IpummaguM 110J1y Z€HHOMY KPHEPH e
CKONBKO HHOM (pramyecKuil CMBIC. CJl :

1epuoanIH
payeHuH
pagHoOH C HE

2.5), (2.9) OKamercs MOJ[YIAPO-
| Hc:?'rolgoﬁ qacToTOl Qn= 2%/ I ee

q IO {, TO Kajk/as rapMOHAKA BEI-

MO{HO Pa3JIORUTDH HA HOBEREIe T'apMOHHYECKHC

cocrapigone ¢ uvacrToramm 2 (w — L) 4 pQy

(v ofo3HayaeT ycCpejgHEHHe II0 daszam, mame-

HaomumMes ¢ gacroramm 2, @5, a £ —1mo da-.
3aM, M3MEHAOIEMCA C 9acToTod £n) T Koad-

o}
dunuentama P, P l/ bl
' 2 (@—12)

(em. [Tpm-

noyxenne, . 1).
[loncrapnss mociefHee BepaseHue B (6.2)
o

N 1oJiaras

'%(g_zg) ~ A,(m;zg) Q., MOIYYHM

_.92
vo=4)Y ®—5 > 1, (6.3)
0%
I — S DG )

paT 4YacToTH (Ja30BEIX Koje0aHmil [7I1 HOBOH
cmcTeMEl pesoHancoB (4.3), a @p— paccrognue
Me;KIy HUIMI.

[IprveHaM KPHUTePHH (6.3) K cTanumoHAap-
HOMYy ciyuaio (CM. paspemn 4). Ncnonbays (4.3)
M y4mTHBASg, 9TO PACCTOAHME MEKIY Pe3oHaH-
caM;m paBHO 282, IOJIYIAM

0
oI
Q2

ZV_TEIPI

e -
|

(0 —12)

> 1. (6.4)
[Ipn pumosHermE (6.4) MpoHCXOMAT cTOXacTH-

geckoe maMeHeHme /.
[To-pmmmMoMy, 9TOT aPderT I HaOIIO/ALCs

g pabore [14], aBTOPH KOTOPOIl € IOMOIIBIO
qECIIeHHEIX METOJIOB HM3ydajld ABIKEHHEe 3apH-
KOHHOIl YACTHIE B aamadaTmiecKou JIOBYHIKE.
JImu OGHADY;KeHO, dYTO BOIH3H 3aNpPeTHOTO
KOoHyCA CYIIEeCTBYeT 06acTh «HeCTaOMmIBbHBIXY
opOuT, CTOXAaCTHICCKH BRIXOISIIIAX M3 JIOBYII-
k. IlpumMeHEM K JAaHHBEIM paborsl [14] KpH-
repmit (6.4). Ompepjennm P, n3 (2.0) aHajo-
SIIYHO TOMY, KaK 9TO JeJlalloch B IpPHMEPE

pasfieyia o:
(&I/I)lfg o~ 'I:Pi/g,

rie (AI/I)17,— OTHOCHTEJIBHOE namenenue [
3a IIOJIYIEPHOJ MeJJIeHHOIO ronebanms (1:19).
Jpa BeJIMUMHA TaK;Ke BEYUCIAIACH B PabOTE

[14]. Ilozmaras -:—I-(fu-—*-lg) ~ /], Baiifem

n3 (6.4), 9TO HecTAGHIBHOCTH HAUAHAETCS IPH
(AL/1)yy, > 0,1, Tormpa Kak M3 AAHHHX paboTHI
[14] cuepyerT, 4TO (AL/ 1)1y > 0,02. Pacxompe-
HIie He CJIeNyeT CYHUTATh CIHIIKOM O OJIBIIIHM,
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OmHaKo 33 DKET 0Ka3aTh CYIIeCTBeH-
BIAAHAE HA ajgmabarmiecKue IIPOLECCH,
CBA3aHHEIE CO 8HAYUTEIHLHEIM H3MEHEHHEM Mar-
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oTOI'0 BIIMAHWS CBsA3aHAa C TEM,

dCTh 3axBaTa Mmaisa. lllmpmHa ee Bo-

Pe30HaHCA

k&

OpAMEPHO paBHA

LI

0—IR)~ Qg (4.2). Alpm paBHOMED-

efeleHny gacTu mo J/, a ciemoBa-
. 3aXBAYEHHEBIX

[CS— - — .-"".."'" pre, ___-,I__'_ '.-—'. . - ".E "_'." - -_‘l,,-l.m
OO0 Y9acToTaM Jn0JIs

S ks
&

UL S ;J_!_;g Ij_'__, i N LN, :
9T0 OTHOIIEHME KaK pas’

{HO OBITE MAJIEIM COTJIACHO KPUTEPHIO
e R i. :'I Al =t = RS T - f :

e T S i 'r'.:h.l--:-:r :";:.
XacTH9HOCTH (0.4).

-E*"_..--r'
.

H3MeHe HAW  a/iHabaTadecKoro
cA ousitel G. H. Popmo-

Fin baey - TY :T':t T = B RN o Poo 3 = ’

PABHEHHE ero SKCIepuMeHTaIb-
X C HOJYYEeHHBIMU BEIIIE TEOPETH-
AMIT DEsyIbTATaMI MPOBOJUIIOCH JJIA Tpex

3 N
-

ro nomd (cm. Tabmmmy).

KOHOATY pAIm MATHUTH
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B e e '.-.-4.,; THOE JIPOXOKaeHne. DakHoI
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- OCODEHHOCTHIO E TOPOI0 peRAMa ABISIOTCT He-

3aBHCHMOCTH AL (Dashl KOJIEODAHHM W CBA-

P IO

Hacrora npeiiga 4aCTHI]
; : - ' O
Tack mo gopmyae [11]:

m_. ——— i

CM. -E padore [15].

Yo, Ta
"MH p/R m Q/Q (cM. pasmen 3).

YHUPHRODB

—— = T IIE——— i

bl g

s —
=

L N o

el

e

T

AILT Haxomaenus koagguuumento Dypre Q ;
u‘*‘-.u-_-‘li_.f"_:-:_.fftﬂ_fi__,t_gi II0JI€ HA OCH CHCTEMEI (H (-'13) il (33)

Y
-

ANIPORCAMMPOBAIOCh (hymKmumeii Buja 1/(z1-b)?,

L '! [ b

- - I,'L": B :
@_i‘.{iL
TRy

b,

=
=g r

“
e

KPHBU3HEl MATHHTHOH cWJI0BOIf JAAHUU {" =

L A y
s N I
L I = W
1= : ?'
Py - — ]

= CM; IOKasarenb cmaja MarHATHOTO L0

=(Y_ 1)/640; = np/H,, THe Hynp —MaKeu-
MajJIbHO® @mojie Ha ocm cmcTeMBl (MAarHHUTHEE
Ipodkw), a H,— MumHmManpHOe HOJE HA OCH
CHCTEeMHI 1,

Wamenenme [ HaXONumJOCh HM3 YPaBHEHHA
(55) I, BEGmpamock rtar, 4ToOH V) ~ -
Brawame (upm 7~ 7)) I mamensmocs mambomee
MeIJTeHHO . A
Me] Kak m3-3a Oojiee BHICOKOTO IOPANAKA
IPOXONIIMEIX peaoHaHCoB (Goapuioe 2, cM. (9.6)),
TaKk I m3-3a Masoctm P, (Gonee raafras Pynk-

nums w/w, Mensmme Q, ). Cumrajgoch, 4TO 0-
CTaTOMHO ompenesnmTh wYyucja0 OTPasKeHuil OrT.
MATHHTHBIX mpoOok [V, mpmpojsmee K TaKOMy
A3MEeHeHnIo [ (5[1,2), qT00K HIOPAOK IIPOX0-
AUMBIX De30HaHCOB ymMempmumica Ha 1/2%, rak
Hak Tocie sToro ckopocrs mameneHns [/ BO3-
pacraer. llpmammanocs, gqro Aly,/l >~ 1/k < 1
(9.6). Vunrrsasm coormomenme dt = dNV (=/2),
HoIyammM m3 (5.5)

N .~ =1
‘ 27 2k3 ('P(k))?'

HOQ@Q’HHHBHT /- omeHmBajcA OO (Qopmyle
(11): Kpurepum: A, v pm x—nmo Qopmyaam
(0-1), (6.2), (6.4). Ilpm »rom nmpuHHEMaIOCH

'éaT(a“':'ZQj,EJ/I; ‘-ait-(ﬁi-— ZQ), o

A (o—10) -

(8.1)

™ 2 2

9 : |
Ll 5 12 w; Y : v , 9\
Q E“E(Pl/rl)ﬁ’gl"ag-(i—i——i- - (8...

i boice pKCIe pHMEenTa:

ODOIPO0HOEe onmcanue

Pazymeercsa, 5 obmem cirygae MOKeT Orize Hak
TaKk m 1 B gaBmcumMocTM op cOOTHOIIEHHA BEJH-

! L]
P TN

It

-.-ag-:jiié"EG'GJTOHHHe 10 TouKu nosopora (z=0),
a 0 BEIOMpamock, rax, yTo6H MOJIYYUTH Hau-
Jydimee coriacme. TowmocTh anmpoKkcHEMaImum
cocraBisira 20—-50%. Beimm np@aHATH cIIEYio-
nIpa VA€ GHCIOBLIE SHAYEHMs: CPeJHeEe PacCTOAHIe
qqe  OF JaCTHII 0 ocH cHCTeMbl B MeJHaHHOM INIO-

PE3OHAHCHBIE ITPOUECCEI B MAIHUTHBIX JOBYUIKAX

lnl—.-..-.-""""__

- Pesgyapratir pacueToB IpejicraBienpl B Tad-
amie. Jlauasle nociefrero croidma B3ATEHL
w3 paborer [15]. OaxTHIeCKY CpaBHEHTE MOKET

HeKOTODPEIE CHCTEeMBI € KOMIeHCamued Topo-
mnanpaoro ppeitpa [4]. Hamboiee medaaro-
IPUATHEIE YCJOBHSA C TOYKA 3PEHHSA PE30OHAHC-
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OBITH IIPOBEEHO TOIBKO IS 1{0H¢Hry£auﬂﬂ TIOJIS
No 21, Jlas AH/H, passoro 9 m 10%, mmeercs

VIOBJIETBOPHATEJIBHOE corjiacue ¢ 9KCIOepHMEH-

0
tov. Pesroe pacxosxpenme s AH/H <4%
0GB ACHICTCS, MO-BEIIMOMY, OOMBIIIM 3HATE-
HEeM % (FIs OTCYTCTBHA CTOXACTHIOCROLO n3Me-

nepmsi / Heob6XommMO, UTOOBI 65131(1 MHOTO
vMeapme 1; mpm »»1 9HCIO KoJebaunii COCTa-

BIEJIO OBl BCEro OKOJIO 1000).

0. 3araueHue

PaccMOTPEHHBII B HaGE'OHI[[&fI padore pe-
30HaHCHEII 00MeH 9HepTraeH MEeduy cTeneHmITH
cBO0OO/HI BHPH}RGHFOﬁu qa CTHIEL Erpom:cxoniie,
pasymeercsi, B JI000HM MAaTHITHOR noaymme.
OmEako OH IpeficTaBlIAeT OIIACHOCTD. (B CME a
BRIXOA JACTHI 13 JTOBYIIKH) JIAIIb B CICTEM m}
IMeoIIIX (3ampemierHbIey HATPABICHIZ i

CKOpOCTH YaCTHIL. Kpome JOBYIIEK C MarHII-
HEIME TpoOKaMm, K TAKOBEIM OTHOCATCH TaKKE

i

1 CpenuaJbHbIe sKCIEePHMEHTHl IS npoaegﬁf}
INaHHOII TEOpHHn He IpPOBO AMJINCE, NOCKOJIBRY K HaY y
) omnrst G. H. PonmoHOB

acugeToB (OCEHB 1958 T.
gx.mn yme( aaKOHYIeHs ¥ YCTaHOBKA paaoﬁpaﬂa.

HOT'0 OOMeHA SHeprHmeil MMeloT MEeCTO B JIOBYIII-
kax C «ro(pmpOBAHHBIM» MATHHUTHBIM IIO-
sem [16]. B Taxom moie aMIIATY[ABl Pe30HAHC-
HBEIX TAapMOHHK MeJIeHHBIX ronxebammit (2,,)
agaYITeaBHO 00NbIIe, YeM B MOHOTOHHO W3Me-

HAIOTIEeMCsI II0JIe.

OTMeTHM, HAaKOHEI[, 4TO AaHAIOIMYHbBIe Pe-
JOHAHCHBEIE ABIEHHS MOIYT HMeTh MeCTO IpH
TOIBITKAX VIePHKATh IIa3My ¢ IOMOIIBIO BHICO-
rogacrorgoro moius [17, 18]. B aToMm caywae
GymeT LpPOMCXOAUTH Yiie He uoﬁme'ﬂ SHeprui,
a p3MeHenme SHepTHH II0j JXeHCTBHEeM BHCOKO-
qaCcTOTHRX KOJIeOaHMH. B b (GRNE

[[onp3yloCh caydaeM BHIPA3UTH IIIYOORYIO
grarogapsocts I'. WM. Byxakepy 3sa IIEHHBIC

ICKYCCHTL.

NPHJIOREHILLE
Ounenrn rosgdumuenros P u Q

{. IlpmmeMm, HuTO Qim~ 2m, @ HX 3HaRN CaY-
yaitgel. llpuMeM TaK:Ke, 49TO F, OJIHOro mopsigra JUisl

Wy

D2 = e i Fn=0 BHe 9TOr0 HHTEPBAJIA,

-

a sHarm fFn cnyqaiinm (ﬁm:mﬂ—mml-—nnmep];an
HAMEHEHH YacTOTh ®). Taroil BHJ COERTpA SIBIAETCS
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B, B, YHPUKOB '

xopompM HOpROIMREEHEM NHPH FapMOHHYECKOM YacToT-
HOIl MOAYJANEH H MOKeT OHTH HCOONL30BAH A
OINEHOK B ApPYrEX caywasax. Torga Ha OCHOBAaHHH pa-

pencrea llapcesans | Fn| =V Q/Av n
m=wy Q

= /
/2 G P 1/
lfpllﬂl‘; E( 2 Qfm) %

m=w;j /R

|Ql=V2|P]. (I.1)
Ilpmvensa paseBcTBo Ilapcesana K cymme mop
KopHEeM, HaiijleM, YTO OHa HE @OpesBocXoAmT Q32

(ca. (2.4); o/o Q). Ilonaras, Kpome TOro, Ao ~ o,
moryganM w3 (1.4)] ;

Qe V Qjw (1.2)

2. Ecmm o (1) TEI;HHT pPaspuB A(? B g-if mpoms-
BOAHON, m, caenoBarenbHo, (¢ 1)-a Enpomssoxmas

e — =lec

CONEeMRAT 0-QYHKIHMIO, TO HENOCpeACTBEHHQe BEIYHCIIC-
HHEe JaeT |

2 QA@®

le B R —

T o (2mQ)7?
Hloncrasnsas sro Beipaskesme B (I.1), momyumm

P~V§ OACD
© (20)2+1 °

oapa m - OO.

(1.3)

Herpynso npociegnth, uTo mnsm cIpaBeJIABOCT K
(1.3) BoBCE He Tpebyercs, 9To6EI pasphiB o (¢) HOCHI
MaTéMaTH9eCKHM  Xapaktep. HeobxogmMo JMIb,
9T00H a) DpOM3BOAHAA o (1) H3MepsAjach B KAKOH-TO
MOMEHT Ha Beaudnny A‘? 3a Bpema <K 1/o;
0) B ocTalnbHBRIE MOMEHTEH HM3MCHEHWS cOBepmiaJIACh 3a

BpeMeHa > 1/w. 3T0 1 ec P
dopmynsr (1). Th YCJIOBOSA HOPHMEHHAMOCT

IToctrynmna B Pepammmio 11/1V 1959 r.
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Heeaexosanne 3arpg3HeHHii BOXHOTO TeIVIOHOCHTE:d
[Lepsoii aroMHOI DJIEKTPOCTAHIHH

II. H. Cuocapes, B.‘ A. Heamnos, JI. H. Hecmeposa "

N3ygairack CKOpOCI
temyionocureieM IleppoH aTo
BBIMBIBaAHHA IPOAYKTOB KOpPPO
11 MOIHOCTH peaxTopa.

ocTh BBHIMBIBagMSA IPOAYKTOB KOpPOSHA craiin 1X18HI9T BOgHEBIM

MHOIT 9JIeKTPOCTaHIIH. . > CK :
3 oT CKOpPOCTI IPOAYBKHI HEPBOIO KOHTYPa CBe;Kel BOJIOU

VeTaHOBIEHA 3aBHCHMOCTE CROPOCTH

eHUA SNEPHOTO PeaKTopa B BOJHOM TEIIOHOCH-

' 11 pacTBOPEHHOTO a30Ta.
{1 KHCJIOTHI 3a CyYeT OKNCJIEH
EISIIDHCTOMAT 06pasChRE> SErE oCTaB MPOAYKTOB KOPPO3UM, JJIsA YEro HCI0JIb30Ba-

5 C % 3
Vccaeonana XUMIeCKas OPHPOAA 7 nanu3a, yAbTpa@uiabTPOBAHMS, & TAKKE CIeKTpaJb

JINCDH MeTO/ILI oHHoro 06Mena, dEKTPOA
HELl, pajioMeTpHuecKHH 1 XHMHYEC s
Iloxkazano, 9To BCe NPOAYKTEL KOPP

HAXOATCS B MOHHOM COCTOSIHHIL.

Boamslil TemiomocHTeIp HaIIeNl mﬁpolwg
NpuMeHeHHe B TeljodHepreTHKe. TpeﬁoBaHHa
K 9Y@CTOTe TeIIOHOCHTels, HCIOJIB3YeMOTO HHa-—
ATOMHBIX 9HEpPreTHYeCKmx YCTaHOBRAX, 3 Y
YpTeJbHO HOBHIIAIOTCA B ¢BA3M G akTHBANAC
3arpsA3HeHHNU HEUTPOHAMHI B peaxTOope. -

3arpsisHennme TemJI0HOCHTEJLS IIpomCXOMN
Kag 3a cdYeT IpmMecew, BHOCHMBIX
HOH BOJ0il, TAaK M 3a CYeT MIPOy KTOB, B
BaeMBIX ¢ IOBepxHoCTeil TpyOOIpPOBOROB I
Tajled IepBOro KOHTYPA. - .

%’.aR HPOHaanI omif srepiyaTanni IIGIJI‘;?*;i
ATOMHOM 3JIEeKTPOCTAHIAH, §an00oJIBIYIO gﬁpa-
HOCTH C TOYKE 3PEeHU I OTJI0KeHIH cojieul 1 ooLe
30BaHMsI HaKkumeil mpeacTaBiAlT OpOAYRT

- TaI{

MEBIBAaHII s A3 MaTepHaJIOB HBPB oro I{OHIE ]_Ja :
B CoCTaBe OIJIOH{BHHH GOJIGH HaU JIEHIJ }I{BJIB3U
I‘]EIQ BJIBI\IGH'IH:-

XpoM, HEKeJIh, MapraHeln m APY i
ABJAIOIMECd IPOgyKTaMH I{OPPOSHHO 2t
Hamp Gsuip maydeEn DPHTHIE I{{JI‘EPI{OH“
KOHCTPYKIIMOHHEEIX MaTepmajob Hepﬁcnenonaﬂ
Typa A BREIMHIBAHUSA IPOAYKTOB €C 10 @82 et
XEMmIeCKmit cocrap TBepABX  3aTPX

TeIJIOHQCH TS, )

. oBePXHO
ITox MPOAYKTAMH BHIMBIBAHI C ;I;ymgnaem
cTeil IIepBOro KOHTypa MBI noAp

KTHI
rag ®W IPOAY
SaK HPOTH POBHH’ TelbHO 9TH PO~

111 aHAaJM3bL.
L iy crainn IX18HIT, 3a MCKIIOTEHIEM 7KResesa,

CxopocTh BBIMBIBAHHA NPOJYRTOB KOPPOSHH

B mpaKkTOKe dKCITyaTalun IIepBOil ATOMHOIT
5JIeKTPOCTAHIIN COJePKAHme CYyXOro OCTaTKa
B BOJe [EePBOTO KOHTYpa HPHHATO PEryIHpo-
BaTh OPOAYBKOH KOHTYP2 ICTHIINIPOBAHHON
pomoit. Hamm m3ydaiiach 3aBHICHAMOCTH crfopoc:m
BEIMBIBAHHI S OPOXAYKTOB Kopposuu OT CROPOCTH
IpOfyBKE. Pe3ylrbTaThl mpefiCTABJIEHEl HA
puc. 1. )

3 pmc. 1 BAIHO, YTO IPH MOCTOSHHOL MOTIL
FOCTE PpEeaKTopa C yBelmieHmeM IIPOAYBRH
CKOPOCTH BBIMBIBAHHI HPOLYKRTOB I{oppoam‘[_
pospacraer. [lIs BBIICHEHHA TaKOTO HeO3KA
NAHHOTO HA IePBHIM B3IJIANL sIBJIeHHS OB HaIa-
-eH IIOCTOAHHBII KOHTPOID Qu3mKO-XIIMIYe-
cKIX IOKasaTejeil TeIIOHOCHTEJsd.

B ponmomTouHOII Boje I B BOAC nepétly}'o
KOHTypa OIPeNeJsInch xommenTpammm Ul -,
S0;-, NOg = CrO}-noHOB, BBIIEEIIIIH& KOH-
[eHTpanEm BOAOPOAHBIX WOHOB Pl X %yxoin
0CTATOK. VI3 TOJyYeHHEIX pe3yIpTaToh (tadx. 1)
BHHO, 4TO B BOJe IEePBOTO KOHTYPA BEeJIMTIHA

KOBIEHTPAINE BOMOPOAHEIX HOHOB pH mmxe,

’ "
- a xommentpamusg NO4- m CrO;- 1MOHOB BRITIE,

geM B IOATHTOYHOIL BOJIE. [10CKOJIBKRY KOHIEH-
rpamus; Cl’- @ SOj-mOHOB He MIMEHFAETCH, TO

nopmkenne Belnauubl pH BoAB MepBoro RKOH-
. aeHeH0 JINMEb 00 Rasenaa,

P
i} Al




