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rOCYIJAPCTBEHHbBIN CTAHIAPT POCCHUUCKOHU OEIEPALIUU

AHTPONOTrEHHOE HU3KOYACTOTHOE BOJIHOBOE BO3JAEUCTBHL
HA HOHOCQEPY U MATHHUTOCQEPY 3EMIJIH

MpocTpaHCTBEHHO-BPEMEHHDBIE H CIEKTPAJLHLIE XAPAKT¢PHCTHKH

Anthropogenmic low-Irequency wave influence on the Earth i1onosphere anl
magnetosphere
Spatial-time and spectral responses

IJata sBepenusa 1996—01— (31

I OBJACTEL NTPUMEHEHHSH

Hacroqammui craHaapr yCTaHaB/JAMBAET KONHUECTBCHHBIC XapaKTEPUCTH-
KM HMHTCHCHUBHOCTH HHU3KOUYACTOTHOIO BOJIHOBOIO 3JEKTPOMATHUTHOIO
H3nyueHHus {(Janee -— HHU3KOYACTOTHOrO HM3JAYUEHHMS) B HMOHOChepe U
MarHuTocepe 3eMiM, BO3HHKAKMICIO B PE3yabTaTeC BO3JCKCTBUY HA
MOHOCPEPY HMCKYCCTBEHHONO BOJIHOBONO u3nyueHus (HazemHme OHU-ne-
PERATUMKH, BBICOKOBOJBTHBLIC JIMHHM ICKTpOIEpelau), NOTOkOB BbICHIIA
FOIOMXCS  OACKTPOHOB, HATIPABACHHWX  BBEPX  MOHOB, &  TAKXC
NPOCTPAHCTBEHHBIEe MaciaTadw odracTtH BosHoBOYO Bo3acHcTeng OHY-ne
pcaaTuukoB HA HoHochepv.

Cranaapr npeaHa3HayeH /1S ONpeacJICHUs BO3MeHCTBHS HH3KOUYACTOT-
HOINO 3NCKTPOMATHUTHOINO HM3JYUEHHSA, NMOTOKOB BLICKHOAIIIUAXCS 3JCKTRO
HOR M HAMNPABJCHHBIX BBCPX HOHOB, BO3HHKAOIIMX B PeE3yabTa
HCKYCCTBEHHOIO BOJIHOBONO H3JIYUCHHMS ¢ TMOBEPXHOCTH J3eMJIH H2
TEXHHUYE KHE YCTPOUCTBA B KOCMHUYCCKOM MNpPOCTPAHCTBE, IJSA NPOEKTHPO-
BAHUSA CPEACTB PAgUOCBS3M M PAJQUOHABHMIalMU, A TAKXE AN HICHTH-
(pukauMy HMCTOYHHKOB BOJHOBONO BO3aeuctTBus Ha HoHocdepy. Cranpapr
pacnpocrpanseTid Ha Buicotel H = 1000 — 2000 xm

CraHpapr pacnpocTpaHseTrcss HA 4YacTOThl M3AYUYEHUA udacror f = 1J,
4,5 n 0,8 xl'uy nasa paborn ¢ OHY-nepenarunkamMy U 4dactrota f = 9,0
u 3,2 x['u gna pabor ¢ auuHuaMu anexrTponepesask.

Crangapr pa3paboTaH A8 HUCTOYHMKOBR MCKYCCTBEHHONO BOJIHOBOIO
BO3JACHCTBUS MO HX COCTOAHMIK Ha 1992 r

Nanauue odpuumannioe
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2 HOPMATHUBHbLBIE CCbBIJIKH

B mHacrodmieM CTaHaapre MCNOJAb30BAHH CCHIAKM HA  CJAEAYIOLUME
CTAHAAPTHI:

'OCT 24375—80 Panuocsszb. TepMuMHH H onpeaencHud

['OCT 25645.103—84 Ycnosusa GPH3HUECKHE KOCMHYECKONO MPOCTpPaH-
CTBA. TEepMHHB M ONpeacjeHUs

'OCT 25645.109—84 Marnurochepa 3emau. TepMuHnl u onpepenc-
HH S

NOCT 25645.119—84 WanyueHnns B Mariutocdepe BOJHOBBIC.
[1poCTpAHCTBEHHO-BPEMEHHBIE U CIOEKTPAJIbHBIE XAPAKTCPUCTHUKU

3 TEPMUHBLI U ONPEAEJEHWUA

OdyeHb HHU3KHE YACTOTHI ~— Papunouacrora 3—30 kxln TOCT
(OHY) 24375—80)
[Tonocosonn duabTp — DIeKTPHUYCCKHMIA YACTOTHHK (PUABTP,

UMCIOIIAM  NMOAOCY NpOnyCKaHHA,
PACNOJIOXKCHHYIO MEXAY JABYMS UacC-
toramu cpe3a (FOCT 24375—80)
HUonocpepa 3eman — Obaacte armocepr 3eMIn Ha BHI-
corax 30—1000 kM, coaepxamad
YACTUUHO HOHM3OBAHhYIO XOJOAHYHKO
naasmy (FOCT 25045.103—84)

Maruurocdepa 3emiu — O0651aCTh OKOJIO3EMHONO MPOCTPAHCT-
B4, 3aHgrasd TCOMATHUTHBIM NOJIEM

(FTOCT 25645.103—84)
‘JHEPruyHblE YACTHULK — DAEeXTPOHbl M HMOHbI € DHEPrUSIMH,
NPEBHILIAIOIMMH  (PCAHIOK  TEMJIO-

yro (I'OCT 25645.109—84)

Maruuroconpsaxedsdaa obnacte — OOnactb HOHOCEpPH B IPOTUBONO-

(MCO) A0XKHOM nOJAywapuu 3¢MaH, HAaXOo-
J911asCd B OQHOHM CUJIOBOH TpyOKe
¢ 00acTbio HMOHOCCDH HAL nepe-
1aTYHUKOM

4 OBHIUE TIOJIOXEHHUS

4.1 PacnpepesieHne HMHTEHCHBHOCTH HHU3KOYACTOTHOIO H3JIyUYEeHHS
HCKYCCTBEHHOIO TNPOMCXOXACHHMS, & TA4KXE IMOTOKOB BhICHNANNIHXCH
JIEKTPOHOB W HAMNPaBICHHBIX BBEPX HOHOB 8 HoHochepe 3emMam Ha

2
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Boicorax A = 1000—2000 kM, BO3HMKAIOHMIHMX B pPE3YyJbTATE BO3ACUCTBUA
OHY-nepenaruukoB, npeacTaBIcHO B BUAC IMIIUPHUECKUX PE3YIIbTATOB,
MOJYUYEHHbIX HA PA3JUMYHBIX COYTHUKAX, HO C FOMOLIBIO OJHOTHUITHOU
annapatypsl. OCHOBHBIC CBCACHMS O MCTOAAX HM3MEPCHHM M TOUYHOCTH

NPUBCACHB B pasacic J.
4.2 VYcnoBus BO30YXIEHHS WM PACHpPOCTPAHCHHUS HHU3KOUACTOTHOIO

M3/IYUCHHUS CYUICCTBEHHO PA3JIMYHBI B PA3/IMUYHBLIX AMANA30HAX YacTOT.
[103TOMY 3HAUCHUS HMHTEHCUBHOCTH HM3KOYACTOTHONO H3JYUCHHS HA3CM-

Hhix OHY-nepciaTunkoB NpUBEACHB A8 Pa3HbIX 4YACTOT (AN HCCYILCH
YACTOTH MEPEAATUUKA, 4 TAKXKC AN YACTOT HHAYUMPOBAHHBIX U3JTYUCHHH

0C3 KOHKPETH3AUMH MEXAaHM3MOB TCHCPAUMM).

4.3 CurHan B 30HE€ HMCKYCUTBCHHOINO BOJIHOBONO BO3ACHCTBUS BBIUKC-
NAETCId OTHOCHTEJbHO YPOBHY (POHOBONO HHIKOYJACTOTHOIO M3JIYUCHHUS,
KOTOpPHM onpeaensaercs no u3MepeHusM BOIM3H 30HbI MCKYCCTBEHHOIO
BONIHOBOro Bo3acucrteua M no OCT 25645.119. Ilpu sTomM ucnenb3osa-
JIMChb PE3YJAbTATH 3KCNCPHMEHTOB HAJA BCEMH HM3BCCTHBIMH padoTarommuMy
OHY-nepepatunkamu (okosio 30 nepeaarumkon). Tak kak P-MoinHocTb
OHY-nepeaartynkoB pasnvuHa, a aMILVIMTYyAbl MATHUTHOH M JJICKTpHYE-
CKOM KOMITOHCHTB HA HWXHCH rpaHuie HoHochepw 3aBucatr or P kak
P1/2  peaynpratel M3MCpPCHHI HOpMmupoBaHm Ha Pl/2 Pe3dynabTathi
H3MECPCHUH OTHOCHATCH K YCJHOBHAM YMEPEHHOHW IC¢OMArHHTHOM BO3MYUICH-
HoctH (K, < 3, Kp — TpCXyacoBOd MAAHCTAPHBLIM HHACKC FEOMArHMTHOM
AKTUBHOCTH). CTNYTHHKOBHIE M3MCPCHHSA CHIHAJIOB HA rapvoHukax JIDTI]
IIPOBOAWIMCH B C(PEAHUX WIHMPOTAX CEBCPHONO MOAYIHAPHA, 119 CHOKOHHBIX
FCOMAarHUTHHIX ycaoBuH (K, < 2). B BO3MYWCHHBIX TEOMArHUTHHIY
YCJAOBUAX BCPOMTHOCTh BBIACACHMYS (UMHAJIOB HA  rapMoHukax Jiol!
3HAUUTCABHO VMCHDBIUACTCS.

4.4 T1oTOKHM BBUHWIAWIBHXCH  VICKTPOHOB M3  MATHUTOUPEPH B
MOHOCCPY ¥ MOTOKH HAUPABICHHBIX BBCPDX HOHOB 1107 BO3JCHUCTBHEM
A3AyYeHNE MOMHBIX OHY-nopcaaTumMkoB 1ak XU ONDCACNAMNCE OTHOCH-
i CZIbHO  (POHOBBIX 3HAUCHHWE BOAM3KM  30HDI HIKYCLTHCHHONO BOJHOBOIO
BO3NCHCTBUY. J3HAUYCHHUA TOTOKOB T4KXZ MNPHBCACHB JAS  YCJOBHM
YMEPCHHOW TICOMArHUTHOM BO3MvucH:HocTy B ycaosusax Hojabuion
BO3MYIUCHHOCTH TI0TOKM BHiCHITAIOIMNKCE JICKTPOHGB M HANDABACHHKI X
BBEPX HOHOB MOIYT 3HAUYHUTCTHHN 803DACTAlo.

4.5 XapakTCPHUCTHKHM HM3IKOUALTOIHOIC M3JVHCHHA HAa3eMHhix (JHUY-

NCPCAATYNKOB MPUBCICHLI B IPHUIOXCHHH
MHTEHCMBHOCTh [ICTOKOB BBICHINMAKINUAX(S 3JICKTPOHOE M HAaNpaBLiEH-
HbHIX BREpPX MOHOB, BO3HMKaWIIKX nox acicrsaem paborw OHY-nepe-

BATYMKOB, MPHBEIACHA B8 NPHJIOXCHHM Db.
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XapakTepuCTHKHN H3AyuyeHMst Ha rapMoHukax JIZIl B 3aBucUMOCTH
OT MECTHOr0O BpPEMEHH H Ppa3JIMUHhX CE30HOB roga MNpUBEACHH B
NPUJI0XECHUHU B.

KoopauHato Hasemunix OHY-nepeaarunkos m ux napaMerpu npu-
BECACHBI B NPUJAOXEHUHU I

5 OCHOBHbIE CBEJAEHHUSA O METOOAX U3MEPEHMH

5.1 Hns permcrpauuud B HoHOCPEpe INECKTPOMATHHTHHX M3JYUYECHHH
B avanasoHe uacror 0,02—22 xI'u npuMeHsIOoTcd HH3KOUYACTOTHHIEC
BOJTHOBBIC KOMIIJIEKCHI, B KOTOPBIX MCMOOJB3YIOTCS MOJOCOBHE (PUJILTPHI
[0 JJEKTPHYECKOM M MArHUTHOH KOMIOHEHTaM Ha vacrorax 0,14;
0,45; 0,8; 3,2; 4,05; 9.6 u 15 kI'u ¢ nonocoir AF = 1/8 Fyeurp (AN4
PAa3JIMYHBIX CNYTHUKOB HAbop (UABTPOB MOXET OHTL Pa3/IMUHBIM).
HyBCTBUTEABHOCTD MO IJCKTPHUECKOW KOMIIOHEHTE COCTaBJsieT OObiuHO
3 — 5 x 107 B/m - Tu!/2, a no marguthoin 10—5 HT/Tul’/2.
Nuuamuueckud puanaszon 60 ab.

5.2 [loTokM HM3KO3HEPrHuHBIX 4acTHL, U3Mepsdiorcd auddepeHLnaIb-
HbIM JJIEKTPOCTATHUYECKHM CrHekTpoMeTpoM. Paspemaromad cnocoOHOCTh
MO JHEPrHSIM B OTAEJBHBIX KaHAJax cocrabiager npubausuteapHo 7 9.
MaccoBbiii COCTAB HMOHOB H3MEPIETCHS MACC-CIEKTPOMETPOM.
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ITPH/IOKEHHE A
( cnpadounoe )

XAPAKTEPUCTHKHU HHU3KOYACTOTHOIO M3JYYEHHUA HA3EMHDIX
OH4Y-TIEPEJATHHKOB

CpenHdad ¥ MAKCUMAJIbHAA CMEXTPAJIbHAN TJIOTHOCTb aOCOMIOTHBIX BEJHMUHMH HANPHKEH-
HOCTHM JJIEKTPHUECKOTO NoJia E, CnexTpanbHas IUIOTHOCTH aOCOMOTHBLIX BENTHMUHMH HMHIYKUHH
MAarHUTHOrO noxas B ana uacror 15; 4.5 u 0,8 klu M MakCMManbHbIE 3HAUECHMA
NPOCTPAHCTBEHHLIX MACWITA00B 00N14CTH BO3ZMYLUEHHUS HAJl NEPEedTUHMAAMH 1O WKUPOTE O A
M TE€ XE XdPAKTCPUCTUKHK 18 001aCTEN, MATHUTOCONPIXKEHHDbIX NEPCAATUMKAM, NPHUBEAEHD]
B tabamue A 1

Tadonwumua Al

, 1/2 1/2
IHaUEHHE E, mxB/M  «Tl kB, B, HTﬂ/Kihl/Z KBTl/z, s gacTorl, Kl
i dacToThl, Ky
CICKTPANbHOH e P
NJAOTHOUTH T
15,0 4,5 0,8 15.0 4.5 0.8
O0s1acTH Hap nepegaTHMKAMH

| Cpeanee 1,2 0.9 08 (48 107125 10 (29 - 10| ¢
{Maxcumanbﬂoe 2.8 2.4 1,7 188 10 °078 107770 107°] 09
| O6nacTv, MArHUTOCONIPAXKEHHDIE NEPENATUHMKAM

Cpenuee 1,0 0,6 08 (34 107°(1,8 1077|120 - 107°]| 8
| Makcumanbuoe | 2,6 2.4 1,1 |83 107°(72 107°[54 107°]10°
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HPHIAOKEHHE b
( CHDUBOUHOE )

MHTEHCHUBHOCTDL MNMOTOKOB BLICLHTAKOIIIHWUXCA IJTEKTPOHOB M
HAIIPABJEHHbBLIX BBEPX

HOHOB

MAK(UMATBHLIC 3HAYCHHS HHT(HCHBHOLTY IOTOKOB  BBILBHIAIOMIMXLS VICKTPOHOB J M
MAKCHMAIBHBIE 3HAUYCHUS NPOCTPAHCTBCHHBLIX MdALTabdos 0014CTU BOIMYLICHHMS N0 WIMPOTE
Y/ M (MCIIEHHMA BOIMYUIEHHOM 30HBI 110 WMPOTE K IKBATOPY O ¢ npuscicHsl B Tabnuue

b 1

a6 1vua bl

JHCP MM K] INICKTPOoHoB KB
H osiMechoB 1HIte TTON1331TC 1y 1
025—0 133 1—2 §—21
- _— ‘; o . y
HuyencupHoUTL no1oka J 10 5 10 5 10
((m” ¢ p K1B)
L - 1 ]
6 14(TH BOIMVIICHKH & A 7 6 5°
p—————— —_— ——— — — —— —— aam 1
CMCIeHme 110 1mMpoTe o ¢ 4 4 3
L |

MAK(HUMA TBHBIM TIOTOK HATIDABTEHHBIX BBEPX HMOHOB B AuanadoHe wepruy 0,25 -0,33

kB 1 00nacty peructpaiidm 8 A, paBHOM 6°, 3apervcTpHpOBaH, (cM? ¢ Cp 5B)
ws HY — 10°
g He' — 6 10,

L9 0" — & IO%



ITPHIIOKEHHE B
{ CnpaBOUHOE )
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XAPAKTEPUCTHUKHU HU3AYYEHHUA HA TAPMOHHKAX JIDII

XAPAKTEPUCTUKAMH  HM3JYUYeHHMSA HAa
M3NYUEHUS M BEPONTHOLTH €10 BbiAeJitnMu Had QOHOBBIM YpPOBHEM

PacnpejieIeHUE MAKLMMAJILHOM MHTCHULHBRGUTH H3JAV! eHud Wman Ha rapmonHukax JIOI1

AN p4A3JIMUHHBLIX CE30HOB T1OAd, MCECTHORO BPEMCHH H  HHTEDPBJ Id

rapMOHHKAX

JIDI1

ABJIANITCHA

MHTEHCUBHOLTU (POHOBOIO HM3NydeHHs UPHBEACHO B Ta0tmue B 1
BEpoaTHO(TL BLIACJACHHUN HUIYUCHMUH Hd PAPMOHHKAX JIJTl ¢ uHTcH(uBHOLTED W

40 u 60 ab ans pasznIMUHBIX (E30HOB NOJd M J0 INOTHLIX (EKTOPOB TMpPUBENEHA B Ta0THUE

B 2

Tadnnmua Bl

LI pOT

HHTCHCHBHOLTD

OTHOCHTCIIBHO

Wmax Ab ans uacrorm Klu
Q6
Bpema T u
JleTo SHMA Jleto
40—45° ¢ u 35—40 ¢ 1 30—135 35—40 < w 35—40 cw

00 43 41 40 45 42

' 0l 48 hY 53 38 44
02 S0 51 45 35 39

03 62 51 58 49 36

04 46 48 45 33 32

05 35 71 66 33 38

06 63 46 40 42 19

07 70 62 40 50 32

08 30 44 46 44 40

09 42 38 32 46 31

10 45 42 38 31 32

a i1 5 52 46 28 30
L 2 48 60 40 24 52

R 3/ 35 k]! 38 28

1 4 55 42 36 26 41

1) 52 45 32 23 45

, {6 54 56 40 54 44
| 17 58 46 54 42 42
18 38 50 44 41 39

19 32 50 48 57 50

20 52 46 32 32 52

21 45 46 46 41 45

22 47 56 52 33 47

| 23 48 60 48 34 38
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Tadobrumuugd B2

e e

- _
Bepoathouts £ %
1
¢ 4 31Ma | JleTo
| — — |
W > 60 nE W > 40 1B W > 60 nb W > 40 pE
- 1 i N B 4
0—10° 30 12 34 14
10 —20° 42 11 43 9 |
20—30° 35 12 59 34
- 30-—40° 3% 16 64 33 +
40— 50 2 14 60 38 ’
50— 60 | 24 13 58 45
60—70° 24 25 60 : 36
70 —80° 25 27 64 50
80 —90° 25 16 40 17
90 -100 23 14 37 17
100 -110° 22 16 40 18 |
110 ~120° 38 15 37 15
120 -130° } 30 “ 1] 3¢ 19
130 -140° 42 17 38 22 '
1 40— 150° 37 17 54 20
| 150—160° 36 14 38 11
160—170° 35 15 39 9 !
170 —180° 36 10 38 | 18 |
186y —190 30 8 42 10
L 1GG— 200" 28 9 39 16 l
| 200—210° 1b 7 38 i 12 |
| 210-—220° 21 9 40 } f
220—230" 12 4 38 20 |
230-—240° 12 3 42 18 |
240 —250° 11 6 53 38 g
250260 6 2 l 66 46
260— 270° 27 8 56 28
I 270—280 26 15 67 28 |
280— 290 26 3 55 39
290—303° i 15 3 “ 44 I8 i
300—310 | ¥, 2 36 22 |
310— 320 F 12 3 l 23 ! 24
' 320—330° | 15 | 13 23 2
330-—340° 20 | 7 40 14
340—350" 25 5 ' 40 26
| 350—360° | 38 i3 4 4 1 18
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INPHJIO)XXEHHUE T
( cnpasouHoe)

KOOPAMHATHBI U NMAPAMFTPbI HA3EMHbBIX OHY-NEPEAATYHKOB

KoopauHatel M napamerpsl Hazemubix OHU-nepenatunkos npusenedbl B tabmmue T 1

Tabauwya I'l

e ———— iyl e,

Tunu nepepaTinkos Ilunlmra | l.llu::o'ra Mml:;:"“‘ Yactora, k'
OMET'A-nepenaTumnku |
1 A 13,09° B 11 66,25° C I 20 10,2—13,6
2 B 10,39° 3 0 6,18° C 11 10 10,2—13,6
3 C 157,50° 3 1§ 21,24° C LI 20 10,2—13,6
4 D 98,20 311 | 46,21° C I , 20 10,2—13,6
S E 35,17° B I 20,58° 1O 1 15 10,2—13,6
6 F 66,11° 3 11 43,03° 1O 1U 20 10,2—13,6
7 G 146,56° B | 30,20° 10 LI 20 10,2—13,6
8§ H 129,27° B I 34, 37" Cll 10 10,2—13,6
AJIbDA-nepeaaTunku i
9 Komcomonnck-ua-Amype| 136,58° B | 50,34° C LI 500 11,9—15,6
10 Kpacuopap 38,39° B 1 45,02° C 1 500 11,9—15.,6
11 Howocubupck 82,58° B Il 55,04° C UI 500 11,9—15.6
Cea3Hble nepefaTyMKu
12 YTP-3 43,56° B 11 56,17° C U 1000 13,7
13 NAA 67,17° 3 44,39° C LI 1000 14,1—25.8
14 YBE-2 158,39° B 1 52,55 C1I 500 14,3—17.,9
15 NPN 144,47° 3 1 | 13,29° Cl1U 1000 14,7—19,4
16 NPM 158,09° 3 11 21,25° CIH 1000 14,7—26,1
17 NLK 121,55° 3 1 48,12° C LI 1000 14,7—24.8
18 NHB 152,30° 311 | 57,45° C U 1000 14,7—19,4
19 NBA 79,39° 3 11 9,04° C 111 1000 14,9—24,0
20 NWC 114,09° B I 21,47° 10 U 1000 15,5—22,03
21 EWB 30,44° B I 46,29° C 11 1000 15,6
22 NSS 70,37° 3 11 38,59° C 1l 1000 15,7—25,8
23 NPL 117,05° 3 11 32,44° C1l 500 15,7—19,8
24 NPG 122,16° 3 1 38,06° C 1 500 15,7—26,1
25 GBR 1,11° 3 11 52,22° C I 650 16,0—19,6
26 VIK 20,30° B I 54,40° C 11 500 16,2
27 YMC 37,18° B 55,49° CI11I 1000 17,1
28 YIlI-8 33,05° B 68,58° C I 1000 18,1
29 YMB 39,48° B 11 57,14° CI1II 1000 18,9

_H__.Fﬁ-_'h'
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YK 029.78:006.354 OKC 07.040 T27 OKCTY 0080

Knwouesbie caosa: OHU-nepepatumku, HH3KOUACTOTHOEC BOAHOBOE
H3/1IYYCHHUEC, NMOTOKM YAaCTHL, H3aydyeHHe HaA rapmonmkax JIJI1, marum-
TOCONMPSXKEHHAd 00J1acTh
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