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Tom 131 1965

O CYTOYHOM U CE3OHHOM BAPHALMH YACOBDLIX
YHUCEJI METEOPOB

YACTD 11

b. I'. JIASAPEB

(Ilpenctasaena kadenpoit actpoHoMuu ToMCKOro rocyHHBEpPCHTETA)

Beegenue

B paborax [l] u [2] Ob10 mpoBeaeHO HCCAEAOBAHME CYTOUHOH H Ce-
30HHOH BapHALMH YaCOBLIX YHCEJ METEOPOB Ha OCHOBaHHH paJMOJOKa-
IIHOHHBIX HabmofeHuii B ToMCke W CAeAaHO CpaBHeHHe ¢ HAGJAIOAEHUSAMH
Ha APYyTUX CTaHUHUAX.

I'1aBHAas KOMIIOHEHTA KakK CYTOYHOH, TaK W Ce30HHOi BapHalMUu ecThb
pe3yabTar AEHCTBHA KHHEMATHUECKHX NPHUMH—ABHKEHUd 3eMAH BOKPYT
Coanua u Bpaluenust ee BOKPYr cBOefl ocu. B cayuae paBHOMepHOro pac-
npeesenuss HCTHHHLIX DAJMaHTOB HAa HeOeCHON cdepe Mbl uMe g Obl Jas
CYyTOYHO# BapHalMu MaKCHMYM 4acoBHX uncead B 6" a MuHumyM B 18"
MECTHOIO CPeAHero BpeMeHH, a JJf Ce30HHOH BapHalHHM MAaKCHMYM B OCeH-
HUe MecAllbi ¥ MHHMMyM B BeCCHHHe. OTH fBJACHHS B IEPBOM H A0CTa-
TOYHO XOpOIEeM NpHOJIHXKEHHH H HAOJIJAITCA KaK B CEBEPHOM, Tak
U B 10XHOM noaymapuu 3emau [2, 3, 4]. [lpu atoM HauGosee uwerkue
pe3yabTaTel IOJYyYarTcsd NpH HAOAIOLCHUSAX HA HEHATPABJAEHHOH aHTeHHe,
obayuaiolleit BuAMMYIO mogaycepy OGojee HAM MEHEe DAaBHOMEPHO, Ha
jquauHax BoH 8—10., xorga uacoBele yuc/ja JOCTHTAKOT 3HAYEHHH 50—
100 u Boime, M IPH YCAOBMH, 4TO HAOJIOAEHUS YCPEAHAIOTCS 3a JA0CTa-
TOUHO JIIHTENbHBIA IIPOMEXKYTOK BPeMEHH (OT Mecsila JO roja u GoJee)
21Y).

Ha camoM pese, Kak U3BeCTHO, HCTHHHBIE METEOPHBIE padHaHTbl pac-
npeaeneHsl no HebecHORl cdepe HepaBHOMepHO. MMeeT MeCTO KOHUEHT-
paumns K IJOCKOCTH 3KJAMNOTUKH [8], He MeHsIOmAas CYIEcTBeHHO OCHOB-
HYI0 KHHEMATHUYECKYI0 KOMIIOHEHTY, O KOTOPOil TOBOPHJIOCH BHIILE,

OOCparumcs Tenepb K paclnpereseHHIO BUAHMBIX PAJHAHTOB BIOJbL 3K-
AUOTHKH. OHH TPYNNUPYIOTCS HA 3IKJHNTHKE BOAu3M anekca, CoJHIA u
M aHTHCOJHNA (B TOJ0BOM pacmpefesennu) [8, 9]. dro pacupenesenue
HECHMMEeTDHYHO OTHOCHTeabHO anekca [1, 2, 10]. PajguanThl KOHULEHTPH-
PYIOTCSl K QHTUCOJHLY B OoJibwei cTeneHH, ueM K COMHLY (ABJEHHE acCHM~
metpun |1, 2], a Takke HMKe B HACTOAWIEH CTATBE).

') B paGote [5] roBOPHTCS, UTO B IOXKHOM MOJYWAPHH XapaKTep Ce30HHOH, xa H cy-
TOYHOH BapHAlMH UHOH, ueM B CeBeDHOM, a KHHeMaTHYecKHe 3G (deKTH Boollle HeCyluect-
BeHHul. Ilpu aToM nenmaioTcss CCHKH  Ha NepBoie, MajaoTOuHBle HaGJofenusi A. Vaiicca,
Y. Ananerra, Y. Kea. Onnako nociefyloliMe HaGJIOLEHHS TeX e ABTOPOB NOKAa3LIBAION,
yTo 3TO He Tak (3, 6, 7]
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3aMeTHM, YTO 3HAHHE CpPeNHEeroJ0BOR CYTOYHOH BapualHH HeA0CTA-
TOYHO JJsi XaPaKTEPUCTHKH pacnpefe]eHnss MeTEOPHOH MaTepHH BIOAG
op6urel  3eMman. bojee mojHbIM ABJASETCH CE30HHOE pacilpejle/eHHUe.
B pa6ore [2] monyueH mHAeKC MeTEOPHOH akTHBHOCTH i(f), XapakTepH-
3YIOIMH pacrlpelie/ieHHe MeTEOPHBIX OPOMT BAOAb OPOUTH 3€MJH OT Me-
cana k Mmecsuny. MakcuMyM QYHKIWH i(£) NIPEXOAHTCA Ha HOA0Db-aeKabpL,
MHHHUMYM Ha MaH-HIOHb. B TeueHue 3MMHHUX MeCAlleB MAaKCHMyM Ha CyTO4Y-
HHIX CPEIHEMECSUHBIX THCTOTpaMMmax cipuraercs K 4", B J€THHE MeCsi(bl
k 8" MmecTtHoro cpeiHero BpeMeHd. Ha CpeaHEroloBLIX THCTOrpaMMax
o6muil MAaKCHMYM HMeeT TeHJeHIuIo casura ot 6" x 4" B stoM cxasu-
BAETCS NPEeHMYNIeCTBeHHOE BJAHMAHHE 3MUMHHX MeCSIEB.

OTMeTuM elne, yTo BCE Pe3yJabTaTbl OTHOCATCH K BAPHAIHH YHMCJIEH-
HOCTH MeTeopoB 3™-+-7™ a6coaoTHO Beauuuns [2, 6, 7].
Hanpumep, a1a Tomckofi PJIC no nspecTHOH (opmyie

62107 SRV
min G ﬁ_ N ,

rie G — x03QPUIHEHT HANPABACHHOIO AeHCTBHS aHTEHHH,
P — w3ayuyaemas MOIIHOCTD,
& — MUHHMAaJbHAag% MOIIHOCTb IPHHHMAEMOro CHrHAa,
R — cpeaHsisi 1aJdbHOCTh OTPANKALIUX TOUEK,
h — peficTByoilas AJHHA BOJHBI,
HAXOAUM MHHHMA/bHYIO JHHEHAHYIO 3JE€KTPOHHYIO IJOTHOCTH

Gmin = 8,75 100 3./L/CM
W 3aTeM MAaKCHMAaAbHYIO a0COMIOTHYIO BEJHUHHY
M —535—251g dmn = 7™86.

F'apMoHHUeCKHi aHAIU3 BAPHALHOHHBIX KPHUBBIX

Jas 6oJee AETAAbLHOTO MCCAEAOBAHMA BapUalMH  YaCOBBHIX UHCeN
MeTeopOB OblJ TPOBELeH rapMOHMYECKHH aHa/n3 HeCKOAbKHX BAPHALUOH-
HBIX KPHBBLIX. BHLIM HCHOAB3OBAHBI CPELHErOAOBEIE KPHBEIE CYTOUHOH Ba-
PHALMH HACOBLIX YHCEJ METEOPHHIX 3X0 no HaGmopmenusM B Tomcke [2],
Hosoit 3enanaun (Kpaficruepu) [3] u Kanaae [11]. B mocaennem cayuae
MPUMEHSIOCh HAKJIOHHOE 30HIMPOBAHHE,

JIAsl Kaxa0H KPHBOH NMOJAYUYEHO DA3JOXEHHE BUJA

e

N(E) =

3
R a,; Cos KT t— 1t
> 21[ et

4 besin %(t —tu)} :

rge {— cpejHee MECTHOE BpeMs.
1) Tomck {puc. 1a):

N(#) = 193,0 + 88,2 cos é (t — 5,5) — 41,7 sin % (f —5,5) +
| T Tt
114 cos - (£—5,5) — 14,7 sin (=55 +

10,6 cos —i‘— (t—5,5)— 2,2sin f- (t —5,5),

51,5 < t < 29%,5.



CpenHeKBapaTHUECKOe OTKJIOHEHHe ¢ = 9,98,
2) Hoeas 3enaunpus, Kpaiictuepu (puc. 16):

N(#) — 82,1 -+ 47,1 cos f‘Q (f —6,5) — 12,4sin Tﬂé t — 65)—
— 8,7 cos % (t — 6,5) — 7,9 sin —g—(t —6,5) —

— 0,6 cos —Z- (¢—6,5) + 2,1 sin % (t—6,5).

6,5 <t <305, o=64.
3) Kanaga (puc. 18):

N(f)=97,9 +40,3 cosll‘2 (£ — 10) — 14,8 sin I% (¢ — 10) -+
16,0 cos -g—(t— 10) — 5,8 sin —g (¢ — 10) —

— 4,8 cos —Z—(t — 10) —6,7 sin %(t — 10).

107 <C ¢ << 347, a==6,4.

Ha6aonenust 8 ToMmcke n Kpafictuepue yJ0BJAETBOPAIOT CJ€LYIOLIIAM
YCHOBHAM:

1. Ucnmoawsyercs caaGonalpaBjaenHas aHTeHHA.

2. HabaozeHusa npopOaKAIOTCH HE MEHee roja.

3. lNapameTpel annapatypbl NOCTOSIHHBI B Te4YeHWe BCEro TMNepHoja
Ha6J/10 A€ HHH. .

4. YacoBble uucaa gocratouHo seauku (N = 213 mas Tomcka, 1957 r.
N =82 naa Kpaiicruepua, 1960—1961 rr.)

MHUHUMYM KaXK[0H KPHBOH COOTBETCTBYET MOMEHTY ~ fo -+ 122,

BapnanHoHHBE KDHBBIE AHAJOTHYHBL KaK JJs CEBEPHOro, TaK H A4
I0XHOTO nosymapus 3eman. MurepecHo, 4To M B cJyuyde paccesiHus BIe-
pea XapakTep BaPDHAUHOHHOK KPUBOH HE MEHfeTCH.

CMBIC/ MEpPBOrO uJeHa Pa3noMEeHHs OueBHAeH. Bropo# uiaeH, coxep-

7.: (1]
Kamuit oS E(t_ t,), npeacrapnaseT co0Oi, TJIABHEIM 06Pa30M,. BEJHUH-
HY KHHeMaTHueckoro addexta. TO OCHOBHASI KOMIOHEHTa CyTOUHOH Bapua-

™
uun'). Hasosem ujeH a; cos I (t — t,) ,BeJHUNHON e pPBOTO NOpPALKaA®.

Uaen b, sin 1£2(t — t,) xapaxrepusyer acummerpuio. Kosagpduuuenr b, or-

punarteseH Aas a060f KPHBOH, a m0o abCcOMIOTHOR BeJHUYHHE TIPEBOCXOJHUT
k03QdUIKeHTH BO BCeX TOCASAVIONMX UJ€HaX PA3N0KEHUs. IJTO ,Beu-
YyHHA BTOPOro nopsaaxa“.

Caaraemoe bzsin—;— (f—1t,) mrake cocraBiser HexoTopyio (He-

OOJBIIYI0) JOAI0 acUMMeTpuuHO#t wactH paguanroB. Clojga xe BXOAUT
YacTh CHTHANOB, HAGJI0JaeMbEIX B AHeBHOE BpeMs. B paGore [11] ormeua-

1) Kunematnyeckuli 3¢dexr Oas Cce30HHOH Bapualuy TaKKe SHBJASETCS  OCHOB-
HeiM [2, 3, 4.
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1. CpenHerciioBble KpUBLIe CYTOYHOIl BAPHAIHK YAaCOBBIX UHCE] METEOPHBIX 3XO:

) N --qacoeoe UHCNO, {— MECTHOE CpelHee BpeMms
a) ToMck, Hioap-gexadpp 1957 r.

6) Kpa#icruepy, HoB. 3enanaus, desp. 1960—sus, 1961 rr. -
B) Kanaga, sus.-mex. 1953 r. Cayualt paccesaHnst snepen.



eTCSl yBE/AHUCHHE CHIHAJA0B B JHeRHoe BpeMsa. TaM 2Ke TOBOPHUTCA
O HaJHYUH [OJYCYTOYHOH KOMIOHEHTH, KOTOpAs CYHTAETCH COMHHTEABHOM.
OJaHaKo B pe3yJbTaTe aHaAu3a pgjJa KPHUBBIX 3HAYEHHE HOJAYCYyTOUHOH
KOMIIOHEHTH BHISICHAETCS, KaK 3TO BHAHO, BIOJHE ONPELEAEHHO.

Bee apyrue daxtopel OKaswbiBaloT Ha pacupegeseHue BHIHMBIX pa-
IHIHTOB 3HAUHTENbRO MeHbUIE BAMsHHA. K MX YHCAy OTHOCATCA JAUCHep-
CHSL MACC M CKOPOCTEH MeTeopoB M Apyrue (Pu3MUECKHe XaDaKTePUCTHKH,
pd3JnyHas 4yBCTBHTE/JbHOCTh anuaparypel (4 BooOLle amnmapaTyphbie yc-
J10BHA HaGJAIOAEHHKA), reorpad@uveckoe NoJ0KeHHe CTaHuui, HaKOHEel, KO-
JAe0anuss YMCeHHOCTH MEeTEOPOB, BLISBAHHLIC PA3JAHYHBIMH CJAYYaHdHBLIMH
upuuunamu, Bce 3TH BequuyMHB AOJKHB OBITD IPEACTaB/ICHbl uneHaMu 6o-
Je€ BBICOKHX NOPAAKOB MaJoOCTH.

CxemaTHUeCKH NOJYYEHHBI Pe3yJanTaT MOMKHO IIPEACTABHUTL B BHJIE

PABEHCTBA
N(£) = Ni(t) -+ No(2) + Ny(2) 4 =(4),

rie V(#)— xpupas CyTOUHOH BapHALHH,
Vi(f) — BesnunHa KuHeMmatuueckoro sgdexra.

—
i

a ™
N = =22 4 a,cos— (£t —¢t,) + a,cos
1(£) 5 + a, 12( )+ a, 5

(t—1,).

3ametnm, uto N, (f) COLEPKUT TaxKxKe CHMMETPUYHYIO COCTAB/IAIOILYIO
COTHEYHOTO U AHTHCOAHEUHOIO HCTOUYHHKOB'),
N, (f) — BeJHUYHHA aCHMMEeTPHH.

N, (t) =b, smli‘2 (£ — £,) + bysin 16‘<t — 1),

Nt — Bauanue ¢dusvuecKHX (PAKTOPOB H anmapaTypHHIX YCJAOBHH.

e(?) — Apyrue OTKJIOHEHHH, :

[lyT panpHefillero MCCAEIOBAHHA JAOMKHBL COCTOATb B BLIACHEHHH
CTpYKTYpul Ny(£) n <(f), 7. e. BeanuuH ,00n€e BBICOKHX TOPAAKOB Ma-
JOCTH .

Huaekc MeTeOopHOl aKTHBHOCTH (M. M. a.)

[lonsitne mHAeKCa METEOpHOH akTHBHOCTH I(f) BBeZeHO B paboTax
[1, 2], riae O6mi0 naHO ero ¢gusnyeckoe obocHoBanue, Temepp Mbl onpe-
LeTiiM  HHACKC i(f) uucTo OopManbHO.

{TycTp uMeercsa rucrorpamMma CyTOYHOH BapuvalMH 4YacCOBBIX dYHCEN
meTeopos (puc. 1), noayuennasi, Boobuie roBops, JIOOBM CIOCO60OM (BH-
3vaJabHO, goTorpaduyeckd WIH ¢ NMOoMoUblo pajapa). Ilycrs f—mecTHoe
ppeMsa, N —uyacoBoe UUCAO MeTeopoB. PacnosiomuM THCTOrpaMMy Tak,
uTOGH MHHMMYM®) YACOBBLIX YHCEJ IPHXOAHJCH Ha ee cepeauHy (OGHYHO
OH cooTpeTcTBYyeT ¢ == 18%). O603HauuM uyepes N; 4YaCOBOe UYHUCIO METEO-
pOB AJf {-r0 uaca (WJIM YUCJAO METeOpOB OT i-ro no i-+1 vaca), npuuem
3HaY0K { npoderaert 3HaueHHsd, Jexaumue BIPaBO OT MHHHMYMa (COOTBeT-
CTBYIOUIME 3HaueHusM ¢ = 18" 194 5%),

Anasoruudo Ny — yacoBoe 4YHCJAO METEOPOB JJf TOUEK, JemaIux
BAEBO OT MHHHMyMa (MHIekc ¥ npoberaeT 3HayeHHd, COOTBETCTBYiIOLIUE
t =174 16~,..,6").

[Mycte Ny = EN; ectb cymma Bcex N, N, =IN, ectb cymma
Bcex Ny.

') TepMuHB! «COJHEYHBIH, aNeKCRbIA, AHTHCOJHeUHsIi HCTOuHHKm» (Sun, apex and
antisun sources) ynorpe6asitorcs B paore [6]. Mbl Gynem cieaoBaTth 3TOH TepMHHONLOTHI.
%) Mau rnaBHBIH MHHEMYM, €CAH HX HECKOJDLKO.
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Torpga mHuieKc MeTEOPHOH AKTUBHOCTH (M. M. a.) MOXeT OHTb BBEI1EH
OJHHUM U3 CAEAYIOIHMX CHocOoOO0B:

]) l(t) - an/NJIeB,
2) i (t) = lg i (t) = lg Nl‘]p/N.'lQB-

B cratbe [2] ymorpeb.aajoch mepBoe OmpejeneHile.

B nacrosimed paGore Mbl GylIeM MCNOJb30BATh ONpeleneHHe 2) kak
Hauayulee (CM. IpHJIOKeHHe 2),

J1/1st IOCTPOEHHSI rHCTOrpaMM CYTOYHOHM BapHAIHH 4acTo OepyT cpej-
HeMecsuHble 3HAYEHMS 4YacOBHX uHcesd. Taxum o0pasom HUHIEKC lgi(f)
MOXeT OBITb BBIYHCJACH A1d KaxAOro Mmecsaua. [locTpous 3Hauenus gL
OT Mecsilla K Mecsiny, Hoayuum 3aBucumoctb erooT? (rpef—I, 1l,... X1 me-
can). Ha puc. 2 npuBenena 3agucumocTs lgi OT f B Cayyae CHMMET-

@,i

04 +

-0.4 |

Puc. 2. Mniekc MeTeOpHOH aKTHBHOCTH B Cl1y4Yae CHMMETPHUHOIC pacrnpeleleHHsl BHIUIMLIX
PalHaHTOB.

PMUYHOTO OTHOCHTEJBHO alleKca paclpeleseHus BIJAMMbIX paadanToB. Kpu-
Basi CHMMeTpHYHA OTHOCUTeJbHO Touku f=IX. [lag nocTpoenns njexca
lgi B 3ToM cayuae HaMM ObIJIM HCTNOJB30BAHBL TeOPDETHUECKHE KPIBHIE,

npuBeaeHnue B [9, 12].

AcuMmerpHs BapHAUHOHHON KPHBOMH

Ha puc. 3 nocrpoeHa Kpupasi 1gf 1o JAaHHBIM  PajHOJOKAIHOHHBIX
nabaonenddi B Tomcke (moapoOHslfl aHanud uHAEKca if) gan B pabore
[2}). TTonoxuTeabHBIC BETBH KDUBOH 3HAUUTENBHO [PEBOCXOAAT €€ OT-
pHUATeJbHYI0 4acTb. MaxkcuMymbl Igi nabuopaorcas B HoaOpe-zexalpe.
MUHUMYMHBl B Mae-dIOHE HaMHOTO MEHbIe N0 MOAYMO. ITO SABJISeTCs
CAEACTBHEM HECHMMETPHYHOTO pacmpejefeHuss BHAMMBIX pPaJHaHTOB OTHO-
cuTesbHO anexca. CpejHee rog0BO€ UYHCJAO METEOPOB, HMEIOUINX PaLHUHTbI
BOJMU3H AHTHCOJHEYHOH TOYKH, OOJbIUE YHCJIa METEOPOB, BHJAHMbIE pail-
auThl KOTOPLIX rpynnupylorcs BOuausn Coanna. MuwmMu ciaoBamu, cpeine-
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rojgoBass MOHIHOCTb aHTHCOJHEUHOro HCTOuHMKA OOJbllle, 4YeM COJHeUYHO-
ro'). 1o sBieHne Ob0 HasBaHo B paborax [l, 2} acummerpuedi. [lpo-
BEJeM HCC/eJOBAHHE ACHMMETDHH Jad I0XKHOIO I[OoJymapus 3eMJH,
HCIIOJIB3YsI NOHATHE HHAEKCA MeTeOPHON aKTHBHOCTH H JaHHbe paboTsl [6].

gl

0.41

v 1x x1 & qux X1 m\v Jvox oxio1 wm\ v

1957 1958 1959 1960

Puc. 3. ViHmexc MeTeopHOH AaKTHBHOCTH MmO HabaiolenuaM B TOMCKe,
1957—1960 rr.

Byaem 0603nauaTh s KPATKOCTH HHTEIrPadbHyI0 MOUHOCTh COJIHEUHOTO,
ANeKCHOrO M AHTHCOMHEUHOTO MCTOYHUKOB COOTBETCTBEHHO uepe3d fFy, F»
1%4 F3.

Ha6aoneuug mereopoB B AHTApkTHAE Ha craHuun MaycoH

Y. C. Huabcou u A. A, Ysiicc ony6aukoBaai B [6] pe3yabraThl pa-
JMOJOKAIHOHHBIX HAGMI0AeHHI MeTeopOB Ha craHuwd Maycon (68° 0. .,
67° B. A.). Jlag nabaogeHdfl NpUMeHsACh CUCTeMa TOJYBOJNHOBBIX JH-
noneil, yCTAHOBMEHHHIX B OJAHH PSJL HAJ METaAIH4eCKOH CeTKod B Ham-
paBjieHHd ¢ BocToka Ha 3sanal. Ocu  aumosed  ObiM  OPHEHTHPOBAHBL
B 3TOM XK€ HAalpPaBJEHHH.

Perucrpauusi paZ©o3X0 NPOBOAMIACH B TEUEHHE HECKOJIbKHX MECAUEB
1957 —1960 Tr., TaKk 4TO B COBOKYMHOCTH OBUIH TOJAYUYeHh HaOJI0AEHUS
3a Bce 12 MecsineB roga. AsropaMu OBIIH TOCTPOEHLl KPHBBIE CYTGUHOH
BApHALMH 3a Kauaufl Mecsn. Kpome Toro, ObIM BLIYMCJIEHBL TE@OPETHYECC-
KHe KDHBbIe CYTOUHOM BapualMH TaKke A Kawjaoro mecsua. [lpun stom
NpHMeHsIach THIOTe3a Tpex HCrounnkoB (Cosuue, alexc, aHTHCOJHIE),
DpuYeM NPeANoJaranoch, 4TO0 COJHEUHBLIA ¥ aHTHCOJHEYHBIH HCTOYHHKH
TOXAeCTBeHHB Mo Mownoctu (F =F,). ABTOpB VyKasbBalOT Ha 3aMeTHOe
OTAMUHEe NOJYHYeHHBIX TEOPETHUECKUX KPHBLIX 0T HabmiopaeMbix. Habaro-
naeMblil MHHHMYM B TedeHHe aprycra-nexabps cmemaerca ¢ 17 no 207
(cMelnenye naxe eme 6oJee BEJHKO), TOTAA KAK TEOPETHUECKHHA MUHI-
MYM CMeIUaeTcs B [POTHBOIIOJOXKHOM Hanpasieruu. Huabcom u Ysfice
O0GBACHAIOT 3TO HECOOTBETCTBHE BJIHSIHHEM HOHOC(EpHBIX NOMEX HAK BO-
06116 HEeHALeHHOCTbIO HAOJI01aTe/bHBIX AaHHBIX. 3AMETHM, UTO H B Hep-
BOM [OJYTOAHH CMelleHHe HabAI0JeHHOr0 MHHHMYyMa IHPOTHBOIOIOMKHO
BHIYHCIEHHOMY TEOPETHUECKH, UETO aBTOPH He OTMEualor’).

1y LIeBTp COMHEUHOrO UCTOYHHKA HAXOLMTCH HA SKJHITHKE TPUOJH3UTENbHO B 68—70°
OT TOUKH afeKca, aHTHCOJHEYHOro HCTo4HUKA — B 68—707 nmo aApyryw CTOpPOHY OT anek-
ca [7, 8. )

?) BrosHe ana/OTHYHble M3MEHEHNS p TeueHHe roja («kauamue KpHBOH») HabAK01a10T-
Cl AJs BAPHAUMOHHBIX KpHBBHIX TOMCKOH M HEKOTOPBIX [IPYFHX PJIC.
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1o cmemenne HabAJIEHHOIO MIIHHMYMa Ha CAMOM JeJe J1erko 00bsic-
HUTb, €CJAH MPHHYTB, YTO MCTOUHUKH F; 11 F; He ABIAIOTCH PABHBIMH MO
MOILHOCTH, MPHYEM MOUIHOCTb AHTUCOMHEUYHOrO HCTOYHHKA OO0Jblle, ue
cojHeunoro, [y > F,, 1. e. umeer Mecto acummerpus. OO acCHMMETPHH ro-
BOPHT, NPEXJAE BCEro, X0JI H3MEHEeHWUs HHAEKCA METEOPHOIl AKTHBHOCTH.
WMuagexc 1gi(f) aaa HabaogaeMblX M TCOPETHUCCKMX KPHBBIX CYTOUHOR
BapHauHK /14 cTaHuHK Maycod 1okasad Ha puc. 4au 40. Kpusada
puc. 4 @ BHoJHE dHaJOvHUHA uHjAekcy Igi () jus Tomcka (puc. 3) u yka-
3bIBAET HA SIBJAEHHE ACHMMETPHH /s I0XKHOTO noJaymapus'), pagymeercid,
CO CABHIOM Ha noaroja. B To ke BpeMst kKpuBad pHC. 4,0 umeer copep-
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Puc. 4a. Wngexke MeTeoplod akTHBHOCTH Ing cTaHuun Maycon (Autapxriaa),
NMOAYYeHHHH NO Ha6MW0OZAEMBIM KPHBBIM CYTOYHOH BapuanuH, 1957—1960 rr.
Puc. 46. Muaekc METEOPHOIl AKTHRHOCTH i CTaHUMH MaycoH, HOAyYeHHBH 10

‘ TEOPETHYECKUM KDHBBIM.

HIEHHO APYIOH XapakTep, MOKA3HBasi, UTO THIOTE3a O CHMMETPHH HCTOU-
HukoB F; u F, aBaserca nenpuemsemoit. TeoperTnueckue kpussie [6] na-
10T JIHIUbL NEepBOe NPHOMHKEHHE /s CYTOUHON BapHalHMH, BEAHUYHHY fep-
BOTO nopaaka. Yuer adgdexra acHMMETPHH TO3BOJAAeT CJeJaTb BTOPOE
npubanKenne?).

Hamu OBIO MPOM3BENEHO NepeBBIUMCACHHE MOIUHOCTH HCTOUHHKA [
B TIPeAHOMOXEHHH, YTO MOWIHOCTH £y u F, ocralorcd TakuMu Ke, Kak
OHU NPUHATH B paboTe [6]. MomHocth ucTounukos Fy u F, mo-npexue-
MY 3a7aeTcs HHTerpasom [6]

= In
.

Fz) = | D()sin=d= | f(y) da,

[€ 2 — 3€HHTHOE PAacCTOAHHE IIeHTPa UCTOUNHHKA,
F— MOWHOCTh HCTOUHHKKA,
€ — 3JIOHTalUsl PajHaHTa OT LEHTpPa HCTOYHHKA,
D(s) — nI0THOCTH PajHAHTOB,

1} MaxcuMmyM B MIOHe GoJblie 10 MOAYJIIO, YeM MHHHMYM B Jjekabpe, uro yKa-
3bIBAET Ha OTJHMYHe OT PaBHOMEDHOTO pachpeflesleHHA DPAjHAHTOB, T. €. Ha ACHMMETPHIO.

2} MoXHO TaKKe CKasaTh, YTO [epBOoe NPHOJIHKEHHe — 3TO KuHeMaTthueckHe 3(dek-
Thl B NPEANONONKEHHH, UTO PalUaHTbl pacnpejeeHbl pasHoMepHo., BTopoe npubanmxkenue—
ruioTe3a TPexX HCTOYHHKOB., YYeT acHMMETPHH COJIHEYHOro M AHTHCOJHEYHOrO0 HCTOYHHKOB—
3TO y¥K€ TpeTbe NpuOIHXKEHHE.

10



7 — 3€HMTHOE pPaCCTOsIHHE pajlHaHTa,
J(7) — dyuxuusa napamerpos ammaparyphl,
A — yrosa npu HEHTPE HCTOUHMKA MEXJAy HalpaBJeHHEeM Ha 3€HHUT
U JaHHbli pagnaut R (puc. 5).
AR BBIYHCACHHS MOUIHOCTH AHTHCOJMHEYHOTO HCTOUHHKA Mbl PELIMAK
3ajiauy, obpatnyio Toit, kotopylo paccmorpesnn Huabcon i ¥aiice. Hab-
JiojlaeMble KDHBble CyTOYHOIl BapHauuu Oblau B3sITH 33 HCXOAHble. Moi-

Pic. 5.

HOCTh AUTHCOMHEUHOTO MCTOMHHKA £4(2) BRIUMCAAIACH KAK PA3HOCTh MEX-
oy HAOMI0/1aeMbIMH 3HAUEHHSAMH YaCOBHIX UHCea H cyMMmoft F(2) 4 Fy(2)
A9 CoaHna v anexca.

KpiBbie I BCeX TPeX HCTOUHHKOB TpUBejgensl Ha pHc. 6; F(z)
i Fu(z) BagTel B3 padoTwt |6], Fi(2)—ucnpaBaeHHbll AHTHCOMHEUHBIA HC-
tounuk. Kpusas F,(2) vanaydmdy 00pa3soM yI10BACTBOPAET HAOJMIOLCHHAM.

F

0 A " ‘ " Py " z
40° 60° 80° 100° 120° 140°
Puc. 6. MoimHOCTH MeTEOPHBIX HCTOUHHKOB B YHKUHH 3EHHTHOrO

paccrosHua z. Fi(z) — connednn#t, Fo(z) — anexcHwli,
Fy(2) — anTaconnequsli HCTOUHUK.

11



MOIHOCTb AHTHCOJHEUYHOTO WCTOYHHKA IPpEBOCXOAUT B MAaKCHUMyMme

6,9
MOIIKOCTb COJIHEUHOTO HCTOuHMka B —— = 1,38 pasa. KpuBas F;(2) ume-
b

er 0oJee KPYTOH HAKJIOH K OCH Z, T. €. AHTHCOJHEYHBIHl HCTOYHHK SIBJS-
eTcs OoJee NJAOTHBIM, YeM COJHEUYHbI (eCTb OCHOBAHHA 110/1araTh, UTO OH
NpaKkTHYeCKH e aeficTByer yxe Ipu 2= 90, T. e. KpuBas Harnpap/jeHa
elle Kpyue, KaK IOKa3aHO NYHKTHPOM).

TaxuM 00pa3oM, HaAH4YHE aCHMMeTPHH IOATBEpHK AaeTcs 1HabMI0AeHHAMU
M B IOKHOM TNOJYIAPHH 3eMaH (4TO, BIpPOYeM, BMOJHE eCTECTBEHHO).

3ameTunm, 4TO coraacHo Habmopenuam B Tomcke u  KpaiicTuepue
aneKCHHl HCTOYHMK fBJAsercAd OoJee MOUHBIM, YyeM AJs CTaHUHH MaycoH
(F,>F, u paxe F,>F;). BoaMOXHO, 9TO 31eCh IPOCTO MPOSABJISIETCS 3a-
BUCHMOCTL CYTOUHOH BapHAIMH OT reorpadHueckofl MIHPOTH.

Ha6awoaeHns 4dCI€HHOCTH MeTeopoB B XapbkoBe B 1958 —1960 rr.

Panuonokanuonnble HaOMIOIEHHA METEOPOB B XaPbKOBE IPOBOJHJAHCH
Ha BosHe h = 8 M. Mcnosnb3oBanacek caepyiowas annapatypa [13].

1. C nexkabps 1957 r. no asryct 1958 r. aas mnepemayd CHUTHAJOB
TPHMEeHAJach NATH3JAEMEHTHAs aHTeHHA THMA ,BOJHOBON KaHana“, sl MPH-
eMa—IoJaYBOJHOBO BHGPATOD.

2. C centabpa 1958 r. no mapt 1960 r. nepegaya—c BOCHLMHIJICMEHT-
HOH aHTEHHOH, NMPHEM —HA MO0JYBOJHOBOH BHODPATOD.

3. C anpeasa nmo gekabpb 1960 r. npuem u nmepefaua NPOH3BOIHAHCH
C IIOMOWLbIO NATHU3IEMEHTHOH aHTEeHHbl THNA ,BOAHOBOH KaHax“,

Pgi
MW
0.4
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1958 1959 1960

Puc. 7. Mluaexkc Meteophoil akTHBHOCTH nas Xapbkosa (1938 — 1960 rr).

Mupaexc 1gi(Z) (puc. 7) 6pl1 cocrasien ajst XapbkoBa C YUETOM OpH-
enTauuu nepenaioned antennsl [14]. Xors yc/aoBHS npueMa u Iepeiaun
M3MEHHIUCH CO BpeMeHeM, a ¢/1aCOoHanpaBJ/JeHHas aBTeHHA HCIOAb30BaaCh
JHIUL YACTUYHO, Hujaekc Igi(Z) ang XappkoBa B o6lieM COraacyvercsa ¢
TOMCKMM HHAEKCOM (puc. 3 u 7). Tabanua acMMMETDHH 0O MaTepHaaau
XapbKOBCKHX HaOMKACHHN jJana B HDUAOKEHHH 1.



Ha6nonenus B Kpaiicruepue (HoBas 3eaanaus). 43°6 0. w.,
despaar 1960 r. — ausapp 1961 r.

Wunekc lgi ans Kpafictuepua Obia nOJydYeH TO JaHHBIM, ONyOJHKO-
BaHHbiM B [15]. MakcuManbHOro 3HadyeHus Igi AOCTHTaeT B HIOJe MecCs-

ue (puc. 8).
G

02

[ .. " . . "

rd ey,
lﬁ'&mmm! ¢

1960 1961

Puc. 8. Muaexkc MeTeOpHOH AaKTUBHOCTH
ana Kpadcruepua (Hos. 3enannun), desp.
1960—sHB. 1961 T.

IUuporHana BapHauus #. M. Q.

lllupoTHas BapualHs . M. @. XapaKkTepHayeTcs CeAyomeH Tabiuued:

CesepHoe mnoJdymapue \ IOxuBOe moaymapue
cranmmst | dgio,, L lglnin | cramums | 197 1ax | 1ginin
XapbKos 1 0,408 . —0,127 Kpaitcruepy 0,303 l —0,040
Tomck 0,266 —0,113 MaycoH 0,183 —0,045
34eCh Imin— CPefiHEe 3HAueHHe minl 3a COOTBETCTBYIOIIHE TIOXbl

HAOMIOACHHH, Imax —— CPE/AHEE 3HAUYEHHE maXxi.
BUAHO, UYTO imax M A = imax—imin YOBIBAIOT OT 3KBaTOPa K TOJIOCY
(XoTsi TeopeTHYecKH MOXHO Obl10 OBl 0%kMAaThb 06parHOro). OTHOIIEHHe

- 1gimax]

= ll——— > 1, uTO yKa3plBAET HA HECHMMETPHYHOE pacipejesieHHe
Zimin|
pajuaHTOB (IIpH CHMMETPHUYHOM pacnpeienennu K = 1). Jlas ceBepHOro
noaymapust K= 2,4--3,2, jaas oxuoro K =41-+76. Bo3aMOxHO,
YTO 3TO pasaiuie BHI3BAHO JIHEBHBIMH MOTOKAMH, OCOOEHHO MHOIOYMC-
JeHHBIMH B HIOHE.

3axkJawyeHue

Takum 006pasoM, MO JAaHHBIM A5 YeThipeX CTaHUuiA (IB€ B CEBEPHOM
nonymwapui 3emau—TomMck, XapbkoB H ABe B I0KHOM—Kpaiicruepu, May-
COH), MOMHO CI€JaTh BLIBOJA, UTO W. M. Q. sIBAfETCS yCTOHYHMBOH Xapak-
TePUCTHKOI, HECMOTpPsl H4 3HAYMTEJNbHbIE PA3JHYHA B YCI0BUSIX Habawone-
nuit. JIaa BeABJeHHs 60Jee TOHKHX 0COOeHHOCTeH HeOOXOLHMO IpHMeHe-
HHe 0AUMHAKOBOH (OMHOTHIIHOM) amnnapaTtypbl H COXPaHeHHe IOCTOAHCTBA
ee NapaMeTpOB B TeueHHe BCero fepHoia HaG/MojeHUd. PerucTpauno uuc-
JIeHHOCTH MEeTeOPOB Jydille BCEro IPOBOAHTh HA HEHANPABJAEHHOHN aHTEHHE.

B [13, 14] rosopurca O WHUPOKOM Mosce OPOMT METEOPHBIX TeJ, KO-
TOpBLIH 3eMmas NMepecexkaeT JBAX/Abl B TOJA. ['paHHLbl 105ica, OCOOEHHO
C Y4YeTOM pe3yJbTaTOB, NMOJYYEHHBIX HA JAPYFHX CTAHIHAX, OKAa3blBANTCHA
eme 6ojee pa3sMbiThiMu, uem Yykazano B [13, 14]. H. m. a. xapaxreph-
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ayer Goiee ,yCTORUMBYIO“') OCOGEHHOCTL B DACHPEAECACHHH METEOPHEIX
T€/1—OTHOWICHHE 4HCIA ,BHEIIHHX" YACTHI, NepeceKalollinX 3eMHYI0 Op-
OUTy ,M3BHE BO BHYTPb“ K YHCAY ,BHYTPEHHHX® YaCTHL, JETAIMHX B O6-
paTHOM HaupaB/JeHUH. JTO OTHOINEHHE NMOKA3BIBAET, 4TO YHCJO , BHEMIHHX *
yacTHl, GOJblIe, YeM ,BHYTPEHHHX®, 4TO €CTECTBEHHO, TAK KAaK MeTeOp-
HBIE HaCTHUBL MOCTYIAIOT B OCHOBHOM M3BHe—u3 30Hb lQunutepa u acre-
DOHIOB.

MPUJIOWEHUE |

¢0pMa.anoe olpeacacHne aCUMMETPHH

IlycTs nMeercst roaosas rHCTOrpaMMa CYTOYHON BAPHAIMH UACOBBLX
YHCeJ MEeTeOpOB.

[Tycrs £—wMecthoe Bpemst, N—uacoBoe uicao MeTeopoB. Pacnouoxim
FACTOrpaMMy TaK, uTOOB MHHUMYM  9aCOBBIX UHCEJT TPHXOLHJACH Ha ee
Cepeinny (nanpumep, nycTh MUHHMYM OyaeT mnpu £ = 18%),

O6o3naunm yepes N; 4YacoBBle 4YHCAA METCOPOB JI8 3HAUEeHHH 7,
JAeXamHUX BNPaBO OT MuHHMyMa (£ == 18" 19% 5% N, -— uacoBme uincIa
A1 3HAU€HMIT BJEBO OT MuunuMyMa (f = 17% 16" ... 6").

Toraa acummerpueit 6yAeT HasbBaTLCA PasHocTh Ny = N —N,. (win
ANy = N; — Ny), rie Ni n N;— COOTBETCTBYIOIHE SHAUCTHS N, pac-
NOJIOKEHHBIE CHMME@TPHYHO BOPABO H BJAE€BO OT MHHHMYMA.

TabauLbl aCHMMETPHH BapPuaUHOHHBIX KPHBBIX

Ha ctp. 15 npusegensl Tabanuuble 3HAYCHHA ACMMMETDHH H[O Ha-
Gmonennsm B Tomcke (CCCP), Xapskose (CCCP), Kpa#icruepue (Ho-
Bast 3eaaunnsn), Kanane (paccesnne Bnepen), Maycone (AnTtapkTuaa).

Bnino, 4T0 a5 pasAMuuBIX CTAHIMI C JOBOJABHO PA3JIHYHBIMH yeao-
BHSIMH HAOMI0€HHA ACHMMETDUST HMEET MNPHMEPHO OAHHAKOBEI Xapakrep
H €¢ MaKCHMYM NDHXOAMTCS HPHOJH3UTENBHO [d OJHH U T€ JKE YACH
(24" — 2") MecTHOTO cpeaHero BpemeHH.

Pu3nueckunil CMEICT aCHMMETPUH PAacCMOTPEH B pabore [2]. Acummer-
pusl O3H44aeT, 4YTO NpaBas 4acTh KPHUBOf BHILE M Kpyue Jepoii. [Ipasas
4aCTb COOTBETCTBYET 4KTHBHOCTH AHTUCOJHEYHON TOYKH, a JeBad— COd-
HEYHOH. ACHMMETPHA TOJNYUAETCA, KAK MNPAaBHIO, NOJOKHTEIBHOR M Hal-
Ooabineli Mo Be/MUYIHE B MOMEHT BepXHeil KyJAbMUHANNH AHTHCOJAHEUHOTO
HerouHuka (~1% mecrHoro cpeauero BpeMmenn).

AcHMMeTpHs NpH paccesiHuM Brnepern

OTMeTHM, 4TO aCHMMETPHUHOE pacCIpeieeHue paaMosxo Hao.11014a-
€TCS W IpH pACCesHHM CHTHANOB Brepex. O6 3TOM TOBOPAT DPe3Y.JLTAThI
aHa/u3a KanaACKHX nabawojenufi (tabua. 5 u 6).

Ha tpacce Cugap Pamnumac—Orraga MHHHMYM BapHALHOHHOH KPHBO
cmemen K 20%—22% OaHako XapaxkTep KpHBOH M BeJHUKHA ACUMMeTpHHU
OCTAMMCL  Npn 3TOM, B OOIUEM, TAKHMH K€, KAK H B ADYTHX CAVH4asx,
EnnHcTBeHHOe OTpUNATe/bHOE 3HAYEHHE ACHMMETPHH OOLACHAETCS HEKO-
TOPBIM YBEJIHYEHHEM HACTOTHl NOSIBJICHHA CHTHAJOB B JAHEBHOE BPEMH IO
CPaBHEHHID C HOUHHM (3TO YBEJHYEHHE KOJIMUECTBA PajHO3IXO OTMEUEHO
B [11]). daunble no apyrofi tpacce (I'punByn —OrtraBa) sBasoTCA coBep-
IICHHO ,K/IaCCHYeCKUMu®. Takum 06pasoM, aCHMMETPHs IpH paccesHmi
Blepen Caeayer B oOuleM TOMY ke 3aKOHY, YTO M IIPDH BO3BPATHOM 30H-

') MIMeHHO B cM/Iy TOTO, YTO 4. M. . — BEJHUNHA OTHOCHTEJbHASL (cM. MPUITOMKeHHe 2).
14



JAAPOBAHHH. ﬂame OpHeHTaUHda TpacChl HE 0OKazsBieT, BHAMUMO, CYIHECT-

BEHHOI'O BJAHUAHWA.
Taoauub 4CHMMETPHH

1. Tomck (CCCP)

(118 19R| o0k | 21k 99k} 93h) gt 1| 2h 3k 4 5k

ron 17517 168 15k | 147|137 128 11R| 107 9% gh | 7h 6"

1957 | 4+ 1| 422 | == 7| +13 | +29 | 440 | 477 | 490 | 488 | 56 | +17 | — 9
1958 | + 5| 4+ 4 | 420 | 412 | +29 | +14 | 433 | 446 | 445 | 436 | 4+ 6 | +10
1959 | & 4| 4+ 2| 14| 223 | 423 | 417 | +30 | 57 | 461 | 457 | +22 | + 6
1960 | —11 | — 6] —7|—20| + 2| +23| 442 | +28 | +35 | 454 | +40 | +13

2. XapwxoB (CCCP)

Tl oph| goh| 93k o pa|  or|  3n|  4hy  s5h| R 7R

197 187 17R| 168 15| 14k 130 12| 11k 10¢| 9r

1058 | 40,9|-+2,31 42,5 3.5 |--4,0|+3,8|+4,1|+2,3+1,4|+0,6| 40,7
1959 | +1,4| 43,5 +5,0] 46,1 46,6 46,5126,3|44,1|+2,6/+2,6{ 12,0
1960 | -13,2| +6,6] 4-8,7| +10,4 |413,3-13,1|411,5/ +9,0| +9,8 |-+11,0| 49,2

3. KpaiicTuepy (Hoéaﬂ 3enauans)

19# 20| 21%| 92R| 23f| 24k ’ 1] 2k | R I N L
rox Ty7h |7 16| 15t 14k| 137 12”"11’! *1oh’_9h Tgh |
1960— i ,

1961 0 22 43| 46 | #1210 +16 | +15 ! 413 | +9 | +4 0

4 Maycon (AnTapxtnaa)

(lo1sh| 19| o0f| 21h | 92r| 93t 24t 1% o 3" 44 5

ron 17R 17 167 | 15k | 14Ri 13%| 128| 11h| 10| 9k | gh| 7R | 6%

1957—

josal O 0 |—0,5!+1,0]-1,5/+3,0{-13,5(+2,0|42,5|+2,4!+1,0{ 40,9

5. Kanapa (Tpacca Cupap Panuac (Afiosa)—Ortrasa)

94h oh 4h 6" 8k

'—18” 16| 142| 128|107

L gon
Ton 20h

1983 \ 0 I+9 —14’—:-3 +31 ] +18

15



6. Kanana (rpaccet I'puuByn—OTTaBa)

t
20| 997 244 or| 3k
18% — — _ — = 6h
16" 147 12%] 10 8
ron
1955 3 | 417 | +4) | +49 43
1956 + +

MMPUJTOXKEHHWE 2
06 onpeneneHun HHAEKCa METEOPHOH AKTHBHOCTH

[Tycts Ny,—cCyMMa BCeX YacOBbLIX YHCEJ HO NPABYO CTOPOHY OT MH-
HHUMYyMa, N,,—CyMMa YacOBbIX YHCEJ O JEBYIO CTOPOHY OT MHHHMYyMA.
3a MHACKC MEeTEOPHOH AaKTHBHOCTH MOXKHO Oblio OBl TNPHHATH OAHY H3
CTeAYIOWHX BeJIHUMH:

1) Ll(t) - ‘Vnp_— N.r]cm
2) iz(t) = an/N.nea»
3) Li(t) = lng(t) - lganf/N-'IeB'

OaHako 3uadenus ¢,(f) CYINECTBEHHO HCKaXaIOTCA TNPH H3MEHEHHHU
4YyBCTBHTE/JABHOCTH amnapaTrypel OT Mecdua K Mmecdauy. 3Ta BeJjHUYHHA He
JdaeT BO3MOXHOCTH CpPaBHMBATH HAO/MIOACHHUA pPasHbiX CTaHUuuil. OTHOMIEHHe

N
—™  cBo6OAHO OT 3THX HeZOCTaTKOB. B pabore [2] 3ta Besnuuna GOblia

JCB
NPUHATA B KayecTBe HMHJeKca MmeTeopHo# akTHBHOCTH. OgHAKO HaHJAy4IeH
(hopmoii unpexca asasercs iz(f), Tak Kak B cAydae CUMMETPHYHOTO OTHOCH-
TeJbHO alleKCa pacnpejeeHus BHAHMBIX DAAHAHTOB 10JY4YaeIcsl CHMMET-
pHUHad rojoBaf kpusad. B Hacrosiimell paborTe BBeneH, KaK OKOHUATEb-

HHIf, uHgexc I,(f) =I1g -2
JeB
HaOawoaenus B pasanunplx pafionax 3eMHOrO mapa C OJIHHaKoBOf
annapaTypoft U NpH HEH3MEeHHBLIX YCJAOBHAX, BO3MOMNHO, I103BOJAT B OY-
AYIEeM onpejeasTb BapHauulo Iy (f) or roga K rogy. Toraga 3TOT HHAEKC
urpas Obl TAKYIO e pOJbL [IPH H3YUEHHH MeTeOPHON AaKTHBHOCTH, Kak,
nanpumep, uscaa Boabda npu uccaenoBaHuM COJMHEUHOH HesTE€JbHOCTH.

JIMTEPATY PA

1. P.T. Jlazapes. O cyrouHol H ce30110H BapHallUX YAaCOBHIX YHCEN METEOPOB.
HNoxaans Bropoin Cubupckoii kKoHpepeHndd no  MaTeMaTHke W MexailHKe, Tomck
crp. 144. 1962,

2.P. ' Jlasaper. O cyrouHofl H ce30NHOH BApHAUMH YACOBBLIX YHCEN METEOpPOSB.
Yacrs |. Ussectus THUPudTa, 3, crp. 86, 1964,

3.C. Ellyett and C. S. L. Keay. Journal of Geoph. Res., 65, p 2590, 1961.

4. Tl. Popcurt, E. Boran, 1. Xanszen, LI. Xaitnec. Mereopuasi panHoceass
Ha ynbTPaKOpPOTKHX Boanax. C6. crareH, crp. 7, 1961.

5. b, 1O, Jlesuu. MI'T. HccrnenoBanus nonocdeps 1 Mereopos. Ne 2, crp. 54, [960.

6. C. §. Nilsson and A. A, Weiss. Austral.]. Phys, 15 NI, pl, 1962,

7. A. A. Weiss,J.W.Smith. Month. Not. Royal. Astron. Soc., 121, N1. p5, 1960.

8. T. C. Xoxunc. Mereopu. C6 crareit, crp. 366, 1959.

9. G. S. Hawkins. Month. Not. Royal Astron. Soc. 116, p92, 1956.

10. J. G. Davies. Adv. Electr. and Electr. Phys. 9, p 95, 1957.

1. TI. A, Popcur, E.JI. Boran MereopHas painocBa3b Ha YJAbTPAKODOTKHX
poauax. C6. crarte#t, cTp. 75, 1961, '

12. B. Jlosena. MereopHas acrtpoHomuda. ctp. 143. 1958,

13. b. JI. Kameer u B. H. Jle6enuueu PamuonokaudoHibe HCCAEJOBAHHS Me-
TeOpHbIX ABAeHHH, M., cTp. 45, 1961.

14, B. J. Kamees, B. H. le6enunen, I H. Jyxkbamxko. MIT, HWuadop-
ManuoHHbI Gloanerens Ne 2, Kues, crp. 32, 1960.

15. C. Ellyett and C. S. L. Keay. Month. Not. Royal Astron. Soc,, 125, Ne 4,
p 325. 1963.

16



