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roCygAPCTBEHHBIYI CTAHOAPT POCCUKHCKOH OEIEPALIUU

AHTPONNOTEHHOE HHU3KOYACTOTHOE BOJIHOBOE BO3JAEUCTBHE
HA HOHOC®EPY U MATHUTOCQEPY 3EMJIH

TIpOCTPaHCTBEHHO-BPEMEHHbIE H CNEKTPAJbHBIE XAPAKT¢PHCTHKH
Anthropogenic low-frequency wave influence on the Earth ionosphere ani

magnetosphere
Spatal-time and spectral responses

Hara peenenus 1996—01—01

1 OBJIACTHL NMPUMEHEHUS

Hacrosmmit cTaHIAaPT YCTAHABIMBAET KONMUECTBCHHBIC XaPAaKTEPUCTH-
KH MHTCHCHBHOCTH HH3KOYAaCTOTHOTO BOJHOBOIO 3JEKTPOMAarHUTHOIO
H3nyueHud (manee -— HHM3KOYACTOTHOTO H3Ny4Y€HHs) B HOHochepe H
Maraurocepe 3eMiaM, BO3HHKAWILENO B PE3yaAbTaTe BO3NEHCTBMI H1
nouochepy MCKYCCTBEHHOIO BOJNHOBOrQ #u3nyueHus: (uazemume OHU-ue-
PENATUMKH, BBHICOKOBOMLTHBIS JIMHHM DJICKTPONCpPEIay), MOTOKOB BLICHIIA
IOIMXCH  IEKTPOHOB, HAMIPABACHHWX  BBEPX  MOHOB, &  TAKXC
NPOCTPAHCTBEHHbIE MacioTabwl obnacTu BOHOBONO Boaacicreus OHY-ne
PEOATUMKOB HAa HoHocdepy.

Crangapr npegHa3HAueH JUIS ONpefe/IeHHs BO3AeHCTBHS HH3KOYACTOT-
HOIO 3/JICKTPOMArHHUTHOIO H3JYUYEHHS, MOTOKOB BHICHNAIOILIMXCS IJIEKTPO
HOB M HANPABJICHHBIX BBECPX MOHOB, BU3HHKIWOWMNX B PeE3y/abTa
HMCKYCCTBEHHOTO BOJIHOBOTC® HM3JYYEHHS ¢ MNOBEPXHOCTH 3emy  Ha
TEXHMUYE"KHE YCTPONCTBA B KOCMHMYECKOM TIPOCTPAHCTBE, I/ MPOEKTHPO-
BaHUSA CPEOCTB PAgUOCBH3M M PAJUOHABMIALMM, a TaKXE AJ9 MICHTH-
tbuxauMm MCTOYHMKOB BOJIHOBOIO BO3AeMCTBMS Ha MoHocdepyv. Cranpapr
pacnpocTpangeTid Ha Beicotrst H = 1000 — 2000 xm

Craupapr pacnpocTpassiercs Ha 4acTOThl M3AyuexHud uvacror f = 1§,
4,5 u 0,8 xI'y nna paborm ¢ OHY-nepenarunkamy M yacrota f = 9,6
n 3,2 xI'y gns paor ¢ AMuHuaMu 3aexTponepesas.

CraHpapr pa3paboTaH A HCTOYHHMKOR MCKYCCTBEHHOIO BOJIHOBOIO
BO3NCHCTBMS TO HX cocroaunic Ha 1992 r

Hanauue odpuumanvroe
*
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2 HOPMATHUBHBIE CChUJIKH

B HacrosumieM CTaHAApTE MCNONb30BAHK CCHINKM HA  CJEQYyIOLIME
CTaHOApPTH:

IF'OCT 24375—80 Paguocsasb. TepMuHH W onpegencHus

IF'OCT 25645.103—84 Ycaosus ¢u3nyecKue KOCMHYECKOIO MPOCTPAH-
ctBa. TepMHHB M onpeneneHus

I'OCT 25645.109—84 Marnurochepa 3emnu. TepmuHH M onpeaene-
HHS

FOCT 25645.119—84 MWanyuenus B marHutocdepe BOJIHOBHIE.
[1pocTpaHCTBEHHO-BPEMEHHBIE M CHOEKTPAJIbHBIE XapaKTEPHUCTHKM

3 TEPMHUHbI U ONPEJEJIEHWUSA

OueHb HH3KHME YaCTOTHI — Papuouacrora 3—30 xI'u (IOCT
(OHY) 24375—80)
IMonocosoit duawsTp — DJICKTPHYCCKMIA YACTOTHHI PuabTp,

UMCIOIIMA  NOAOCY NpOoNyCKaHMs,
PACIOJIOKEHHYIO MEXAY ABYMs 4Yac-
toramu cpe3a (FOCT 24375—80)
Honocgepa 3eman — O6nacTp armocepnt 3eMau Ha Bhi-
corax 30—1000 kM, comepxamas
YACTUUHO MOHM30BAHhYIO XOJOAHYIO
naasmy (FOCT 25645.103—84)
Marnurochepa 3emnn — 06sacTh OKOJO3EMHONO NPOCTPAHCT-
B4d, 3a”Hgrad rCcOMAariHMTHHLIM NOJIEM
(TOCT 25645.103—84)
"JHEPrHYHbIE YACTHIH — DJEKTPOHBl U HOHBI C DHEPrUsSMH,
NPEBHLIAIOWNMH  (PCOHIOK  TEILIO-
pyto (FOCT 25645.109—84)
MarnuroconpsxenHaa obnacte — O6aactb MOHOCHEPH B MPOTUBONO-
(MCO) JI0XKHOM nosiyliapuu 3€MJH, Haxo-
J4Wascd B OQHOM CWIOBOM TpyOKe
¢ obaacteio MoHOChCDH Hax mepe-
OATUUKOM

4 OBLIME ITOJIOXXEHUSA

4.1 Pacnpeneneﬂue HHTCHCHBHOCTH HHU3KOYACTOTHOI0 H3JNYUYCHHSR
HCKYCCTBCHHOIO TIPOMCXOXACHHA, & TaKXeE II0TOKOB BhICHNAKIMMUXCH
JJIEKTPOHOB W HANpaBTNCHHBIX BBECPX HMOHOB 8 HOHOCQ)CPC 3eman Ha

2
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Bpicotax A = 1000—2000 kM, BO3HHMKAIOWMX B pe3yJbTATe BO3ACHCTBMSA
OHY-nepcnatunkoB, NPeACTaBICHO B BUAC IMINPHUYECKUX Pe3yJibTATOB,
NOJYUYEHHBIX HA pAa3JUUHBIX CIOYTHUKAX, HO C MNOMOWIbID OXHOTHMITHOH
annaparypsl. OCHOBHBIC CBCACHMSI O MCTOAAX M3MEPCHHUH M TOUHOCTH
NnpMBEACHB B pa3saeie S.

4.2 YcnoBus Bo30yXIEHHS ¥ PACOPOCTPAHCHHS HHU3KOUYACTOTHOIO
M3JIy4YCHUS CYIICCTBEHHO pAa3jIMUHB B pa3jIMyHbIX [UANa3oHaxXx 4YacToT.
[TooToMy 3HAUCHHS MHTEHCHMBHOCTM HHM3KOYACTOTHOIO HM3JyYEHHs HAa3cM-
Hbix OHY-nepcaatynkoB NpUBEACHBl A8 PA3HBIX 4ACTOT (/IS HEcyileH
YACTOTH MEPEAITUMKA, A TAKXKC IS YACTOT MHAYUMPOBAHHBIX M3JYyUCHHH
6c3 KOHKPETH3AUHH MEXAHM3IMOB TCHEPAUMM).

4.3 Curdan B 30H€ MCKYCLTBCHHOIO BOJIHOBOINO BO3JCHCTBHS BBIYKC-
NFGETCS OTHOCMTENBHO YPOBHA (DOHOBONO HM3KOUACTOTHOIO H3JIyUEHHUS,
KOTOpPBIH Onpeaessercs no M3MepeHusM BOMH3H 30HBI HMCKYCCTBEHHOIO
BONTHOBOro Bosaeiicteua u mo NOCT 25645.119. IIpu stoM ucnonb3osa-
JIMCh PE3YyJbTAThi IKCNCPAMEHTOB HAA BCEMH M3BCCTHBIMA paboTalommuMu
OHY-nepeparunkamu (okoo 30 nepemarumkos). Tak kak P-mownoctb
OHY-nepcaaTynkoB pasjMuHa, a AMIUTMTYAbl MArHUTHOH W J3/JE€KTpHue-
CKOM KOMIMOHCHTB HAa HUXHCH rpaHuue uoHocdepm 3asucar or P kak
P1/2 pesynbratnl w3mcpeHuic Hopmuposamr Ha P1/2. PesyapraThl
M3MEPCHMHM OTHOCATCS K YCJIOBUSM YMEPEHHON TCOMAarHMTHOM BO3MYILEH-
Hoctn (K < 3, Kp — TpecxyacoBoil MIAHCTAPHLIH KHACKC TEOMAMHTHOM
AKTHBHOCTH). CNyTHHKOBbIE WUIMCPCHHS CMIHANOB Ha rapmoHukax JIDII
IPOBOAW/IMCH B CPEIHUX WHMPOTAX CEBCPHONO NONYINAPHS, 19 CIOKOWHBIX
FCOMarHUTHHIX ycaosuid (K, < 2). B BO3MYWCHHBIX reOMarHUTHBIY
YC/I0BUAX BCPOSITHOCTh  BBIRC/ICHAS  (MTHAJIOB HA rapMonukax Ji3!y
3HAUMTCILHO VMCHBIIACTCS.

4.4 TloTOKM BbILHNAWIBHXCH JACKTPOHOB M3  MATHUTOUPEPH B
MoHOChCPpY ¥ NOTOKH HANPABJICHHBIX BBUPX HOHOB f107 BO3REHCTBHEM
wajgyueHnst MOmHBX OHU-n(pcaaTuukoB 1akXKL ONPCAETAINCE OTHOCH-
iCJIBHO (DOHOBBIX 3HAUCHWI RONM3M  30EBI HLKYCLTHCHHONO BOJIHOBOTO
BO3ACUCTBUY. 3HAUCHHUA 110TOKOB T4KX: [PUBCUCHM [  YCJIOBHM
YMEPCHHOI TCOMAarHMTHOM  BRO3SMYUICHKNOCTY B ycaoBuax  bosbiion
BO3MYIICHHOCTH TOTOKM BBHICHNACINKCA JICKTPOHOB WM HANPABJACHHHX
BBEPX HMOHOB MOTYT 3HAUMTCTHHO B0O3PACTalo.

4.5 XapaKTCPUCTHXHM HM3IKOUALTOIHONO M3NY4CHHS Ha3eMHmx OHU-
NCPCAATUNKOB TPUBCICHLI B 11PUIOKCHHH

MHTEHCMBHOCTD MOTOKOB BBLICHIMAIOILAX(S JJICKTPOHOE W HANpPaBlEH-
HbIX BBREPX MOHOB, BO3HMKAWOWKX moa AeicteseM paborn OHY-nepe-
LATYMKOB, MPHBCACHA B TIPUJIOXCHUM b.
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XapakTepuCTHKHM H3ayuyeHMs Ha rapmoHukax JI2I1 B 3aBucumocTH
OT MECTHOrO BPEMEHH M DA3JMYHHNX CE30HOB roja MNpUBEICHH B
NpujoXeHUuH B.

Koopnunatu nasemunx OH"-nepenarumkos » ux mapaMerpo npu-
BeaeHn B npuaoxenun I

5 OCHOBHbIE CBEJEHUS O METOJAX HU3MEPEHHUH

5.1 Ions peructpauud B HoHocdepe 3JIEKTPOMArHUTHHX M3JYYECHHH
B auanaszone uvacror 0,02—22 k'l npUMEHSIOTCd HHU3KOYACTOTHHE
BOJIHOBbIC KOMILJIEKCH, B KOTOPHIX MCHOJB3YIOTCS MOJOCOBHE (PHILTPH
M0 JJEKTPUYECKOH M MArHHTHOM KOMMOHEHTaM Ha uacrorax 0,14;
0,45; 0,8; 3,2; 4,65; 9.6 u 15 k' ¢ nonocoir AF = 1/8 Fuenrp (an3
pa3JIMUHBIX COYTHHUKOB Habop ¢HALTPOB MOXET OHITh Pa3IMUYHBIM).
YyBCTBUTEIBHOCTh MO 3JEKTPHUECKOH KOMIIOHEHTE COCTABJsieT OObIMHO
(3 — 5) x 10=7 B/m - T'u!/2, a no maruutsoit 10—5 wT/Tuy!/2.
Ouuamuueckuit puanason 60 ab.

5.2 TloTokn HM3KOIHEPTMUHBIX uacTHL u3Mepsiorcs aubdepeHunanb-
HHIM DJIEKTPOCTATHYECKUM CreKTpoMeTpoM. Paspemwarowag crmocobHOCTD
Mo DHEPrHAM B OTAE/BHBIX KaHalax cocrapiser npubnusurensHo 7 %.
MaccoBmiii COCTaB MOHOB M3MEpPAETCS MAacC-CIEKTPOMETPOM.
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ITPHJIO)KEHHE A
( cnpageouroe)

XAPAKTEPUCTHKH HU3KOYACTOTHOI0O MU3NYYEHHA HA3EMHDIX
OHY-NNEPEJATYHKOB

CpenHsia ¥ MAKCMMANbHA CHEKTPANbHAS MJIOTHOCTL a0COMIOTHBIX BENIMUHMH HATIPAXKEH-
HOCTH JJIEKTPMUECKONO M0J4d E, CNEeKTPANAbHAN [UIOTHOCTH aOCOMOTHBLIX BEMMUMH HHIYKUHH
MarLutHoro noas B mns uacror 15, 4,5 u 0,8 xI'u M MakcuManbHble 3HAUEHMS
IIPOCTPAHCTBEHHLIX MACWITA00B 067aCTH BOIMYIIEHHMS H4Z NEPENdTUMRAMM MO WHPOTE J A
M TE X€ XAdPAKTEPUCTHKM 1st oBnacred, MArHUTOCOUPAKEHHbIX [EPEAATUMKAM, NPHUBEALHDI
B Tabaumue Al

Tadbauwuya Al

» 1/2 1/2
3HauCHHUE E, mxB/m «u kBT, B, MTn/Kl'\ll/z xBTl/z, aNR 9acTorhd, Kl
ansg vactorsl, Ky
COEKTPAIbHOH s1
NJIOTHOCTH
15,0 4,5 0,8 15,0 45 0.8
Ofnactu Hag nepegaTUHMKaAMM
Cpeanee 1,2 0.9 08 |48 107°(25 1029 - 107°%| ¢
Maxcumanbhoe | 2.8 2,4 1,7 |88 1078 10|70 107°] 9
0621aCTH, MATHUTOCOIPSKEHHBIE NEPEAATUMKIAM
Cpennee 1,0 0,6 08 134 10°(1,8 107°[20 - 1075] 8
Makcumansioe | 2,6 2,4 1.1 (83 10°72 10°(54 107°]10°
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HPHITOXEHHE b
( CnpuaOyHOe )

UHTEHCUBHOCTh AOTOKOB BbICBINMAKIIMXCA IJTEKTPOHOB U
HAMNPABJIEHHbIX BBEPX HOHOB

MAaK(UMATBHBIC 3IMAYECHHS HHTCHCHBHOLTY JIOTOKOB  BbILBHIAIOWMX(S L’leTpOHOB J u
MAKLHMALTBHBIC JH4AYCHMA leOLTpduUHLHHbIX MdLUJTa()()n 06"(“:1'” BO3IMYUICHMS NO LLIMpOTC
5/ 1 (MCHICHHS BO3MYUIEHHOM 30HBI 110 WMPOTE K JKBATOPY O ¢ npuscacHsl B Tabnuue
bl

fab 1uwua bl

IHep It JNekTpoios KB
}l IMMTCHOB IHIMC TTORI3ITC 1Y
025—0133 1—2 8—121
Huiencuprocty notoka J 10° 5 10* b 10
(Cm? ¢ wp kIB)
06 14(TH BOIMYIICHNS & A 7 6 5°
| CMmumenme 110 wvpore 3¢ 4 & I

MAKLMMATBHBIM TIOTOK HATIDABTEHHBIX BBEPX MOMOBR B auanadoue sweprmm 0,25 -0,33

B 11 ofnactn perucTpaitan 3 A, paBHou 6°, 3aperMCTPHPOBAH, (cM? ¢ oB) !
ps HY — 10°
ans He' — 6 10%,

ws 08 — 8 10’
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ITPHIIOKEHHE B
{ cnpagouroe )

XAPAKTEPUCTHKHU U3NYYEHHUSA HA FTAPMOHHKAX JI91

X4aPAKTEPUCTHKAMM  M3AYUEeHMS Ha  rapMoHukax JIOI  saBjigi0T(Hd  HMHTEHCHBHOLTD
M3NYUEHUS M BEPONTHOLTH €10 Bblesitnis HAX GOHOBBIM ypoBHEM

Pacnpenenenue MakKiMMAAbHOM MHTCHCHBRCLTH HIIV' €HUd Wman Ha rapmonukax JIOII
AN PA3NIMUHBIX (E30HOB TONd, MECCTHONO BPEMEHM W WHTEPBd 1d  UIMPOT OTHOLHTENBHO
MHTEHCUMBHOLTH (DOHOBONO M3NYUEHUS [PHUBCACHO B TaOTHie B 1

BeposTHOLTL BBIACJACHUS MAIYUCHMM Hd rapMoHukax JIJI ¢ uHienuBHOLTBIO W >

40 1 60 nb a9 PAINMMHBIX (E€30HOB NOAd M 0 IFOTHLIX (EKTOPOB NpuUBEAEHA B Tabnuue
B2

Tabnwnuuma B

Wma aB aas uacrore kiu
32 96
Bpema T u
Jleto 3uma Jlero
40--45° cw 3540 30—35 cuw 35—40 cm 35—40 cw

00 48 41 40 45 42

0l 48 58 53 38 44

02 S0 51 45 55 39

03 62 51 58 49 36

04 46 48 45 33 32

05 55 71 66 33 33

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

! 11 52 52 46 28 30
L2 | 48 60 40 24 52

| 13 ! 32 35 31 38 28
| 14 ! 55 42 36 26 41

Y 52 45 32 23 as |

| i6 54 56 40 54 44
' 17 58 46 54 42 42
18 58 50 44 41 39

19 52 50 48 57 50

20 52 46 52 32 52

21 45 46 46 41 45

22 47 56 52 33 47

| 23 48 60 48 34 38
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Tatnrnund B2

|

-

o,
Bepoatnoets £ 7

32 3itma JieTto
W > 60 nB W > 40 aB W > 60 nb W > 40 ab

0—10° 30 12 34 14
10 —20° 42 11 43 9

20—30° 35 12 59 34
30—40° 38 16 64 33
40— 50 32 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 -11¢° 22 10 40 18
116 ~120° 38 15 37 15
120 -130° 30 11 39 19
130 -140° 42 17 38 22
140—150" 37 17 54 20
150—160° 36 14 38 11
160—170° 35 15 39 9
179 —180° 36 10 38 18
186 —190 30 8 42 10
19— 200" 28 9 39 16
200—210° b 7 38 12
210—22¢° 21 9 40 1

220—230° 12 4 38 20
230—240° 12 3 42 18
240 —250° 11 6 55 38
250—260 6 2 66 46
260— 270° 27 8 56 28
270—280° 26 15 67 28
280290 26 3 55 39
290—300° 18 5 44 18
300—310 j 17 2 36 22
310- 320 3 12 3 23 24
320—330° 15 13 23 2
330—340° 20 G 40 14
340—35¢- 25 5 40 26
350—360° 38 13 49 18
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KOOPAUHATBI U NMAPAMFTPbl HA3EMHbBIX OHUY-NMEPEAATYHKOB

Koopauuatsl M napametpst Hazemubix OHY-nepenatunkos npuseaexbt B tabanue I' 1

Ta6auna I'l

Tunbl NEpenaTUNKOB llun;vra m":ma Mm:;‘:"‘ Yactora, kI
OMETI'A-nepegarunku
1 A 13,09° B 11 66,25° C I 20 10,2—13,6
2 B 10,39° 3 1 6,18° C 1L 10 10,2—13,6
3 C 157,50° 3 It 21,24° C LI 20 10,2—13,6
4 D 98,20° 3 1 46,21° C 111 20 10,2—13,6
S E 551" B 20,58° 1O LU 15 10,2—13,6
6 F 66,11° 3 11 43,03° 10 11 20 10,2—13,6
7 G 146,56° B4 | 30,20° 101U 20 10,2—13,6
8 H 129,27° B I 34, 377 ClI 10 10,2—13,6
AJIb®A-nepenatunku
9 Komcomonnck-Ha-Amype | 136,58° B 1 50,34° C 11 500 11,9—15,6
10 KpacuHonap 38,39° B 45,02° C I 500 11,9—15,6
11 Hosocubupck 82,58 B I 55,04 C11 500 11,9—15.6
Casi3Hble TMEPEAATUMKH
12 YTP-3 43,56° B 1 56,17 C 1 1000 13,7
13 NAA 67,17° 31 44,39° C LI 1000 14,1—25.8
14 YBE-2 158,39° B I 52,58 Cl1 500 14,3—117.9
15 NPN 144,47° 3 11 13,29° C U 1000 14,7—19,4
16 NPM 158,09° 3 11 21,25° C1U 1000 14,7—26,1
17 NLK 121,55° 3 1 48,12 C 11 1000 14,7—24.8
18 NHB 152,30° 3 1 57,45 Clu 1000 14,7—19,4
19 NBA 79,39° 3 11 9,04° C I 1000 14,9—24.0
20 NWC 114,09° B I 21,47° IO I 1000 15,5—22,03
21 EWB 30,44 BN 46,29° C 11 1000 15,6
22 NSS 70,37° 3 11 38,59 C11 1000 15,7—25.8
23 NPL 117,05° 3 0 32,44 Cl1l 500 15,7—19,8
24 NPG 122,16° 3 0 38,06° C1U 500 15,7—26,1
25 GBR L11° 310 52,22° Cl1 650 16,0—19,6
26 YI'K 20,30° B 54,400 Cl11 500 16,2
27 YMC 37,18° B 1 55,49° C1U 1000 17,1
28 ynu-s 33,05 B 68,58° C 11 1000 18,1
29 YMB 39,48° B 1 57,14 C11 1000 18,9
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YIK 629.78:006.354 OKC 07.040 T27 OKCTY 0080

Kmwouesnie caosa: OHYU-nepenatumku, HH3KOUACTOTHOE BOJMHOBOE
M3/1YYEHHE, MOTOKM 4YacTHl, M3nydyeHune Ha rapmonmkax JIOII, marum-
ToconpsixkeHHasa obaactp

10
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