N3BECTHUA

TOMCKOI'O OPJIEHA TPYJIOBOI'O KPACHOTO 3HAMEHM ITOJIMTEXHUYECKOTO
MHCTUTYTA umenn C. M. KHPOBA
Tom 105 1960 r.

K BONIPOCY O BbIBOPE YACTOTbHI TETEPOOUHA B MPUEMHHUKE
METPOBOI0O JUAMNA30HA

E. 1. PHAJIKO

([TpencTtaBieno HayuyHbIM CEMHHAPOM PAAHOTEXHHUYECKOro (akyJabTera)

OJHUM U3 BONPOCOB, peIIdeMbIX NpPH NPOEKTHPOBAHUH DPaJHONpPHEM-
HBIX YCTPOHCTB, ABJISETCA BHIOOP 4acTOTHl reTepoiuHa f,.

PaccMOTpuM  4acTHEIH  BOIPOC — KaK H3MEHsieTCss YPOBEHb ‘ MOMEX,
O00YCJIOBJI€HHBIX KOCMHYECKHMH TIOMEXaMH, B 3aBHCHMOCTH OT Bbl6Opa
fo(fe>fe wain f,<f,) B mpHEMHHKaxX pagMOJOKAIMOHHBIX CTAHIMH, IPex-
HA3HAYEHHBIX /i METEOPHBIX HaG/01eHHUIl.

Kak usBecTno, pajuo/sokalMounbie HAGJI0AEHHS METEOPOB IIPOH3BO-

JATCS TJIaBHBIM 00pa3oM B AHanazone BoJaH A=4-10 x#. B 3tom mumana-
30HE YpOBeHb NOMeX olpene-

JS€TCsT B OCHOBHOM KOCMHUecC-
KHMH NOMEXaMH, HHTEHCHBHOCTH
KOTOPHIX~L"  rae 2<m <3
[1, 2].
B cyneprerepoannHom npuem- P,

HUKE KOCMHYEeCKHe MOMEXH IIpo- K
XOAAT KaK IO OCHOBHOMY, TaK
U 110 3epPKajbHOMY KaHaJ/JaM. K
UToOB  yMEHbUIUTH MOIIHOCTH
KOCMHYECKHX NOMeX, NpOoXO0as-
HIHX 10 3€pPKaJbHOMY KaHasly,
BBIFOJAHO, 4YTOOBI YacToTa 3ep-
Ka/JbHOI moMexu Onl1a BbILIE
4aCTOTHI IPUHHUMAEMOTO CUIHA/NA

u f,>f. (puc. 1). . ; . ; .

Paccmorpum  sasucamocts 0 v f’ f ]; f f
c

YPOBHSA KOCMHYECKHX NOMEX OT Jd 2
IlapaMEeTPOB  BEICOKOYAaCTOTHOH Puc. 1. K BbIGOpY 4acTOTHl reTepONHHA.

JaCTH NPpHEMHHUKA. Ppn — cuekTpalbHasg MJIOTHOCTH KOCMHYEC-
[IpencraBuM  HHTEHCHBHOCTH KuX ToMex; f— uacrora; K — kospouuu-
KOCMHYECKHX ToMeX (OTHeceH- ent ycunenus Y BY; fr — dacrora curxana;
R fz— yactoTa TreTepojiHHa; f3 — yacToTa
HYIO K eJHHUIE YACTOTHI) Ha BXO- 3epKanbHOil MOMexH.
J€ IIpHeMHHKA B BHJE:
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Koadduunesr ycunenuss BBICOKOUACTOTHOTO TpPakKTa IPUEMHHKA paBen
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rae K,=Ky  Kyy...Kyp — pe3oHancHbIE KO3(Q(UIHEHT YCHAEHHS BEICOKO-
yacrotHoro tpakra (YBY), cocrosdmero M3 7 HHJIEHTHUHBIX KAaCKajlOB;
Koy, l{yp—pe3onancubie Ko3(hpuuueHThl YCHAECHHST KaM10T0 H3 KACKALO0B,
BXOJISIIIIUX B BHICOKOUACTOTHHIH TpakT; Af=f-f,—paccrpoiika; f,—pe3o-
HaHcHas uacrtora; AF;—mnosoca nponyckaHust oiHoro kackajia YBY (mpe-
noJaraem, 4rto BCe KackaAabl, Bxoisiue B ¥YBUY, M BXojHas 1nenp HMEOT
OJIMHAKOBBIE TTOJOCH TIPONYCKAHHUSA).

MomHocrs nomex, MNPOXOAAIHMX N0 OCHOBHOMY KaHaJay, Ha BHIXOje
YBUY 6yner pasua (B cayuae fo=Ff,) Po=Pn(f;) G, AF,, rie AF,—>3-
(bekTHBHAS TOJ0CA TPONYCKaHUs HIYMOB mpHeMHHKA; U,~K,* Ko3ddu-
HUEeHT YCHJEHHSI MO MOILHOCTH.

Momnocrs nomex Ha BHxoZe YBY, npoumeamux no 3epKaabHOMY
KaHany, paBHa P;=P, (f;) G, AF',, rne Gi~K_2(f,).

Crporo rosopsi, AF’,sAF,, HO B cJayuae, KOTAa I10J0CA NPONYyCKa-
HUSl YCHJIUTEJS TPOMEMXYTOUHOI YacTOThl 3HAUMTEJIbHO MEHbIe, ueM I10-
Joca nponyckanust ¥YBY, AF, ~AF,,.

CymMmapHasi MOUIHOCTb NOMEX, MPOIIEAWHX KIK MO OCHOBHOMY, TaK
W 1O 3epKaJbHOMY KaHaJaM, paBHA

OTHOCHTEABHOE YBeJMUYEHHE YpPOBHA NOMEX 3a CUeT 3epKa/JbHOI'O
KaHaJsa OICHHTCH OTHOIIIEHHEM

Pe L Palfs) (’_Kx_)‘“’

Py Pn(fe) ‘K,
u ¢ yuerom (1) u (2)% =1+ (—%)m ) {LL[Q_({(;?I—fc);T}*(n;n .

Tak Kax pasHOCTb MEXAY 4YaCTOTO#H 3€pPKaJbHOH NOMEXH H 4acTOTOMH
CHTHaJa paBHA YABOEHHOMY 3HAUYEHMIO NMPOMEXKYTOUYHOI YacTOTHI, TO
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B cayuac fo ol famfot 2y
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B cayuae f,<f, (fgifc_‘zfnp)

4 e -m § 27 —(n+1) )
P (it (BT
pO 3 ¢ \ A[<1

M3 paccMmorpenns (3) u (4) caenyer psag BuB0A0B. CoOBEpPIIEHNO
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P};// P‘\_‘/
O4yeBUAHO, 4yTO > ——, OyeBUJHO TakKxe, 470 C yBeJHYEHHUEM IIpoMe--
o 0

Py’
’KYTOYHOH 4YacTOTHl (IPH HEeH3MeHHBIX f., AF, W n) —— yMeHbIIaeTCH.

o
IMpu BBICOKOH u3OHMPATENBHOCTH BBLICOKOYACTOTHOIO TPAaKTa H HEBBI-

COKOH TNPOMEXYTOUHOH 4YacTOTe KOCMHUYECKHe IIOMEeXH, IPOXOAsIIHe IOo -
3epKaJbHOMY KaHady, IPAaKTHYECKH He YBeJHYHBAIOT OOIIero ypOBHs®

oMex. .
[leficTBUTEJIBHO, NpH f_"”_ <1mu f”” >1(3) u (4) NpUHHMAIOT BHJK
\ ~
c Bl
Py’ Py
=140, H — =~ 1-+a,,
0 s
rie

H

/ —n+1)
a._,x(l?'m' &) : (4- fﬂ_fcj «1.
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PacemoTrpum cayuwait Husko# wuzbupartesbHoctH YBUY npu ucnosbso--
BAHMKH CPABHUTENBHO BBICOKOH NPOMEXYTOUHOH YaCTOTHI.

Ecau, nanpumep, ¥YBY cocTtout M3 omHOTO Kackajaa M BXOJHOI ILemnu,
136HPATEIBHOCTBIO KOTOPOI MOXHO npeHe6bpeun, ¢opmyast (3) u (4) npu-
MyT Bua (aaa m=2,3 [3]):

J54

&zl»-;-( 1+2fﬂ'_>_2’3[1 ( 4 fﬁﬂ_ﬂl (5)
Po fC s AFI
Px”:/l-%—( 1—2_&>_2’3[1—(/ 4 Tow \)Tl . (6)
P, fe i

I{ax HeTpyaHO 10Ka3aTb, YBEJHUYEHHE YPOBHSA MOMeX IIpU fe/ f oy-
JIeT COBEPIIEHHO He3HauuTeJbHbIM. JleficTBuTeIbHO, aawxe npu f,, < f, u
p 7
AP g, —— = ——=1,06.

o

V4
Ha puc. 2 nana rpadguueckasi 3aBUCHMOCTb - OT _]f',’!’ NpH pasauy-

o 1
fnp

HBIX 3HAUEHHUAX , cooTBeTcTBYIOIIAs- BEIGOPY f,<f,.
c

f””>5 i Jnp <0,4 yBen4yeHHE YPOB-
AF, £,
HSl NOMeX 3a CYeT 3ePKaJbHOI'0 KaHa/a SIBJASIeTCS He3HAUHTEeJbHBIM.
Taxkum 006pasom, B 3TOM cJayyae HeCyIecTBeHHO, BbOpaHa Ju 4acToTa
reTeposuHa GOJIbLIEH MJAM MEHbIIel, yeM YacToTa CHrHaJja.
B clyyae e IHPOKOINON0CHOro YBY H OTHOCHTE/NbHO BBICOKOH f,,.
HenmpaBWJIbHBI BBOOP f,(f, << f)) MOXET NpUBECTH K 3HAUHTEJIBHOMY
TIOBLIIIIEHHIO YPOBHA IOMEX 3a CYeT 3epKajbHOro Kauaja. Hampumep, nps

Kak caengyer us puc. 2, npu
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Jar ~0.45 u S =5 YypOBEHb NOMEX BO3pAacTaeT IPUOJH3HTE/]ILHO B
A

¢ 1
[,5 pasa.
Ha puc. 3 moctpoeHb KpHUBHE, OrpaHHUMBAIOIHE 00./1aCTH, B KOTOPBIX

\fl p)‘.//
~— < 1,1 (ob6aacte 1, pacrmosoxeHHas Bbllle KPUBOi 1) H >1,5

(e

0
(o6aactp 1, pacnosoxennas Huxe kpupoil II).
Takum o06pasoM, B IpUEMHH-

p" KaxX C HU3KOH H30NPATEJbHOCTbIO
’r ¥YBY u cpaBHHUTE/JBHO BBICOKOKH
A IIPOMEKYTOUHOIl 4acTOTOH cie-
2
; o
4 o F
1513 "5
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af, I
p! Puc. 3. K monmxenuio 4yBcTBH-
‘Puc. 2. 3aBHCHMOCTb -~ OT fnp/AF,. TENBHOCTH I1IPM HEYJIauHOM Bbl-
0 6ope f. . 1 — KpuBasi, COOTBET-

Jn
I — kpuBas, COOTBETCTBYIONUAs 3HAUCHHIO -f—::0,0.S; crByiowas snadvenmio — — 1,1;
2 — KpuBas, COOTBETCTBYWOINAS 3HAYEHHIO — ,— 0,2; S ol
3 — KpuBas, COOTBETCTBYIOAs 3HaueHuio —,— 0,3; Z—KpuBas, COOTBETCTBYyloLas
4 — kpHuBas, COOTBETCTBYWINAs 3HAUEHHIO — ,— 0,4; . Py
5 — KpHBas, COOTBETCTBYIOMmas 3Hauenuo —,— 0,45 SHA4EHHUIO Py = 1,5.

JlyeT BbIOMPATH YaCTOTY reTepomHHa 6OJbIIel, YeM 4acToTa MPUHUMAeMOro
C€HIHAJIA; HeNPaBU/IbHBIA BEIOOP YacCTOTH retepoauna (f. < f,) Moxer IpH-
BeCTH K 3dMETHOMY IOBBIILIEHHIO YPOBHA momex. [Ipu paccmMoTpeHuu oOT-
J€JIbHBIX YACTHBIX C/Iy4aeB CJIe1yeT, BOCHOIb30BaBIIHCh hopmynamu (3) u (4),
W Pv”
U — H,
o PO
6patb f,, IpPUHUMAs I1IPU 3TOM BO BHHMAaHHe (PAKTOPHl, OOBIYHO YUHTHIBA-

©Mble TIDH 1POEKTHPOBAHUH NPHEMHBIX YCTPOHCTB.

CPABHHTDH B 3dBUCHMOCTH OT pa3/JH4YudA 3TUX BEJHYHUH, BBI-

BbiBO 1Bl

1. HenpaBuibHHIl BEIGOD YacTOTHl rerepoauna (f,<_f;) MOKeT mnpHBe-
CTH K CYIIECTBEHHOMY YBE/JIHYEHHIO IOPOroBOr0 CHIHAJ/IA BCJIEACTBHE MO-
BBLIIIIEHHST YAEJHHOrO BeCa KOCMHUYECKHX NMOMeX, MPOXOAAIIHX IO 3epPKaJb-
HOMV KaHaJay. JTO MOXET HMeTh MeCTO B C/yude NPHEeMHHUKOB C HH3KOH
M30HPATENbHOCTHIO BBICOKOUACTOTHOTO TPAaKTa NUPH CPABHHUTEJABHO BBICOKOII
fIPOMEKYTOYHOH yacroTe. '
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2. B cayuae xe BBICOKOH M30MpPaTeNbHOCTH BBICOKOYACTOTHOIO TPakK-
Ta H CPAaBHHUTEJbHO HEBLICOKON MPOMEXKYTOYHOH 4YacTOThl, KakK B Cayuyae:
f.>f,, Tak u B caydae f,< f,, ypoBeHb IOMeX, OOGYCJOBJIEHHHX KaHAJIOM
3€PKaJIbHOI YaCTOTHI, BECbMA MaJ/l IO CPABHEHHIO C YPOBHEM NoOMeXx, oOyc-
JIOBJI@EHHBIX OCHOBHBIM KaHaJ/IOM.
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