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HuzkovacTOTHBIT TEXHOTE€HHBINT MAarHUTHBIN 1IIyM B I. KueB
(ITpedcmasaeno axademuxom HAH Yrpaunoe B. H. Cmapocmenko)

H3znooicenvr peayavmamot uccaedo8anuli NEPEMEHH020 MAZHUMMHO20 NOAA METHO2EHH020 NPO-
ucxoocdenus 6 2. Kues. Bnepgvie aKCNepuMeHmMaioHo UccAedo6ara merno2entas CoCMasAiI0-
was Mmaznummnozo noas 6 wacmommom duanasone 107°—1 Iy, IToxasano, wmo ucmownury
METHOLEHHDIT BAPUAUUT BEAUNUHOT 8 JeCAMKU U COMHU HAHOMECAL UMEIOM 6 DONLWUHCTNGE
cayuaes anekmpudeckuli u peppomaerumnsl rapaxmep. Cymounas pummura mexrHo2eHnHvLr
UCTNOYHUKOE 00YCAABAUBLEMCA PAOOYUM PEAHCUMOM A100eT] U NPoussodcmaa.

B psijie my6mKaimii IpuBeieHbl JJaHHbIE O BIIUSIHUU IIOCTOsTHHOrO MaruuTHoro nosist (MIT), a rak-
2Ke ero Bapualuii B IIUPOKOM JIMAIla30HE YACTOT Ha »KUBBIE OPraHU3MbI B IIEJIOM U YKU3HEJes-
TeJIbHOCTD uesioBeka [1-3]. Ofien3BecTHO, 9TO B KPYIHBIX MEranojncax IPUPOIHOe MAIHUTHOE
noste 3emsn (MII3) cymiecTBeHHBIM 06pPa30M JIOMOJIHSIETCSI TEXHOIEHHON COCTABJISIIONIEH OT pas3-
HBIX UCTOYHUKOB IIOCTOSIHHOTO U IIepeMeHHOro xapakrepa [4]. K mocTossHHbIM HCTOYHUKAM OTHO-
csTCsI Pa3HOOOpA3HbIE TEXHUYECKUE COOPYZKeHUs (3/aHusl, IIPOU3BOJICTBEHHbIE OMEIEeH I, MOC-
TBI, JIOPOTH U T.1.). BHyTpH 3/1aHUiI MCTOYHUKAMU TEXHOI€HHOI'O MCKAYKEHUSs SIBJISIIOTCsT (heppo-
MATHUTHBIE 9JIEMEHTBI YKeJ1e300eTOHHBIX KOHCTPYKIWi (CTeH, 1oJ1a, MeXKITaXKHBIX IIePEeKPBITHIL),
a TaKyKe OTOIUTEJNbHBIX U CaHTexHu4ueckux cereii [4, 5. EcrecTBenHo, 4T0 u3ydyeHne Takux I1o-
MeX MMeeT KaK OIPEJIC/ICHHBIN SKOJOIMIeCKUil aCleKT, TaK U YNCTO MATHUTHBINA C IE/TBIO OIEH-
KA U UCKJIIOYEHHsT 13 00CEPBATOPCKHUX HaOJIIOJEHUI MMeeT KaK OIpPeIe/IeHHbBI 3KOJIOIrMIeCKUii
ACIIeKT, TaK U YUCTO MarHUTHBIA [6, 7).

O6bekT ucciaenoBanuii. [lepemennoe MarHuTHOE (JEKTPOMATHUTHOE) IOJIE TIPUPOIHOTO
1 TEXHOT'€HHOI'O ITPOUCXOXKIEHUI N3MEHsIeTCsI B IIpejiesiax OT 1076 I o 10 Ty [8]. Hanbosbimmit
BKJIaJl B TEXHOTEHHBII 3JIEKTPOMATHUTHBII 1iyM Ha Huskux dacrorax (ot 0,5 I'n 1o 400 kI'ir) BHO-
CHTCsI OCHOBHBIMHU TIOTPEOUTEIISIMU JIEKTPUYECKOI0 TOKa IPOMBIIILIeHHOf YacToTel [6]. Hanmenee
HCCJIEIOBAHHBIMU B 9KCIIEPUMEHTAIHHOM OTHOIIEHUN OCTAIOTCS T€XHOIM€HHBbIE HCTOUYHUKHU Ha Jac-
torax 107%—1 I'n. 3ameTum, 4TO B 9TOM JAWAllA30HE YaCTOT HPOU3BOJUTCS 3alUCh BapUAIii
MII3 B MarHuTHBIX 00CEPBATOPHUX, YTO IO3BOJIAET BBIIOJHHUTH X CPABHUTEJILHYIO XapaKTe-
puctuky. ITosromy mpejicraBiasieTcss BeCbMa aKTyaJIbHbIM U3yUe€HHEe TEXHOI'€HHON COCTABJIAIONIEH
MII na yka3aHHBIX YACTOTAX, KOTOPOE MOXKET OBITH CBSA3aHO C JABUXKYIIUMUCA (DEPPOMATHUTHBIMA
U 9JIEKTPUYECKUMU UCTOYHUKAMU (MAIIUHBI, TPAMBaK, TPOJLIEHOYChI, SJIEKTPUIKH, JIEKTPOIIOEe3-
Jla METPO U T.JI.), & TAKXKe C HEKOTOPBIME IIPOU3BOJICTBEHHBIME IIPOIECCAMHU, UCIIOJIB3YIONIMA
obopyIoBaHHEe Ha ITIOCTOSHHOM TOKE W T. JI.

Anmaparypa u Meroauka maMepeHwuii. /s m3ydeHus TEXHOT€HHON KOMIIOHEHTBI IT0-
JIsL UCIOJIb30Bajlach cepuiinas ammaparypa JI® Muacruryra kocmudeckux ucciemosanuii HAH
YKpauHbl — MarauToBapuarnuontas crannus Lemi-008 [9]. Jauubiii npubop usmepsier oproro-
HaJbHBbIe KoMIIOHeHTBI MII ¢ obmum guamazonoMm m3mepenuit mosss +65 MxTin m Bapuamumii —
42,5 Mx'Ti1. YKa3aHHBII quala30oH W3MEePeHUil He MTO3BOJISET MCCIeI0BAThH 00jiee MHTEHCUBHBIE
TEXHOI€HHbIE UCTOYHUKMU, II09TOMY JJisi IPYyOOil MX OIEHKU IPUMEHSIJICS ITOPTATUBHBIA MarHUTO-
Merp Ha Oaze onepanuonHoi cucreMbl Android. MarauroMeTp UMEET B CBOEM COCTaBe B KadecT-
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Be u3MepuTelsi 610K MArHUTOPE3UCTOPOB (IPUHIMII U3MEHEHUsI COIIPOTUBJICHUS] OT IIO0JIOKEHHUSI
B [IPOCTPAHCTBE) WJIU 3JIEMEHThI XOJLIA.

st mamepennit ¢ momorbio Lemi-008 mpumMmeHsiiach CTaHmapTHasT METOINKA HAOIOIeHUIT
Bapuanuit MII3, a nMmenHo: npubop ycTaHABIUBAJICS B OIPEJICJICHHOM IIYHKTE C OpUEHTAIMEn
JlaTYMKa Ha MarHUTHBIN ceBep U perucrpuposaiuch Bi-, By-, B.-xomnonentsr MII ¢ untepsa-
gom 1 c.

C nomoriipio mporpammHoro obecrieuenust MagneticSolution na 6a3e Android uzmepenust mar-
HATHOTO TIOJIsI BBIMOJIHSIJIUCH B JBUKEHUH C €r0 PErucrpaiyeii B MEUKPOTEC]a U JajbHerneit
rpaduIecKoil BU3yan3aryeil myTeM HEeCJI0XKHBIX TPeobpa30BaHuil YNCIOBBIX JAHHBIX.

PesynbTaTsl ucciaegoBanuii. lavepennst Bapuariuiit MarHuTHOTO T10JIsI BBIITOJTHEHBI B IIIECTH
nyukrax Habsonenus (ITH), pacnpesenenubix Gojiee-MeHee paBHOMEPHO B IpeJiesiax IpaBobe-
pexxnoit wactu KueBa B IMPOM3BOICTBEHHBIX U IMOJACOOHBIX MMOMEIeHUsX Ha mpocil. lajmaguna,
yimurax @pynze, lapmarnasi, Boxkenka, Bousbitas OkpyxHuasi u BacuibkoBekas. B manHom co-
obmenun paccMmorperbl 1TH ¢ HanbonbmmMmy BenIuHaME TEXHONeHHOW KommoHeHThI MIT.

3aMernM, 9TO aHAJU3 TEXHOTEHHBIX MCTOYHUKOB ITOKA3aJ MAKCHMAJBHOE UX IIPOSIBICHUE
B BEPTUKAJBLHON COCTABJISIONIEN MarHUTHONW MHAYKIMU B,, ITO MO3BOJIZET HAM OrPAHUYIUTHLCS
ee paccmorperuneM. Perucrpanust marautabix Bapuanuii 8 [TH npoBoguiacs B HostOpe—iekabpe
2012 r. — auBape—despaje 2013 r. Ha HPOTKEHUN 2—-3-X CYT B KAXKJIOM U3 HUX.

ITH no ya. @pynase. Ilposenennbie nu3aMepenns BAPUAIIAI MATHUTHOTO OIS TOKA3a U Ha~
JIdge MoMeX PasHOro Xapakrepa ¥ nepuogudHoctu (cm. a Ha puc. 1). CpaBHUTe/IbHAST XapaK-
TEpUCTHUKA C BApUAIUSIMU 10 JaHHbIM reoMarauTHoil obcepsaropun (I'O) “Kues” (kak npasuiio,
OHU U3MEHSIOTCSI B IIPEJIesiaX MePBBIX JIECITKOB HAHOTECIA) TIOKA3BIBAET HAJINIHME TPEX MEePUOJIOB
orksionenuit MIT or HopMbI (M3MepeHust IPOBOAMINCH 110 MupoBoMy Bpemenu 110 ['punsuay UTC,
HO C IEJIBIO MPAKTUIECKOT'O BOCIPUATHUS JTAHHLIX B PE3YJIbTATUBHBIX MaTepruasaX IPUBeIeHbl Ba-
puanu MarauTHoro nosist mo Kmesckomy Bpemenn): 27.11.2012 ¢ 15.27 (mavaso usmepeHwuii )
10 18.30 — ~700 u'Tur; 28.11.2012 ¢ 8.30 mo 18.30 — ~800 uTur; 29.11.2012 ¢ 8.30 mo 15.04 (ko-
ner, uamepenuit) — ~1000 uaTu. Cyust 10 XapakTepHOMY BHJLy KPUBOH B,-KOMIIOHEHTBI, [IOMeXa
BepOsATHEE BCErO, JIEKTPUIECKOIO ITPOUCXOMKIEHUSI.

Ha nporsikenun Bcero repuojia usMepeHuii B,-KOMIIOHEHTa — HUJI000PA3HOTO BHUJA, UTO
CBUJETE/LCTBYET O HAJUYIUHU MOCTOSHHBIX MEXaHUIECKUX MJIM JIEKTPOMAIHUTHBIX IIOMEX, BbI-
3BaHHBIX, BEPOSTHO, JBUXKEHUEM ABTOMOOWJICH U HAJIMYMEM JEHCTBYIOIEH TpaMBailHON JIMHIH.
O6uapyxkennble Boamytenus (10 300-500 wTu) MII, cBs3anHbIe, KAK BBISICHUIOCH B [IOCJIE/I-
CTBHUH, C TOMEXaMé OT Mu(EepHOro MPOU3BOJCTBA, TOYHEE — OT 3allyCKa Iedeil st OOXKUra.
CretoBaTeIbHO, HAXOXKJEHHE BOJIU3HM IOJ0OHOIO IIPOU3BOJCTBA JIA€T IMOCTOSTHHOE JIOCTATOYHO
naTencuBHoe uckaxkenme MII, B mecaTkm pa3 mpeBocxofdinee MO MHTEHCUBHOCTH BO3MYIEHUS
Ipy MarHuTHON Oype.

ITH no ya. Boowcenxa. CyiecTBeHHBIE OTKJIOHEHUs] OT Bapualuii Ha 00CepBATOPUU Ha-
6momatorcst (cM. 6 ma puc. 1): 09.01.2013 ¢ 15.13 (mauasno nsmepennii) no 24.45 — ~350 T
10.01.2013 ¢ 5.40 mo 24.45 — ~450 uT; 11.01.2013 ¢ 5.40 mo 14.47 (komer; m3aMepeHHit) —
~350 uTu. Yerko Boiiensttorest Tpu nepuosga Bosmytnenuit MII. I'paduk usmenenus: B,-KomIio-
HEHTBI MMUI000PA3HOTr0 CHHYCONIATILHOIO Bra (MAKCHMYM OTKJIOHEHUST OT “HOPMBI. IIPHXOIUTCS
Ha ~15.00—15.30), 4T0 CBUIETEIHCTBYET O HAJIMUUY OCTOSTHHBIX 3JIEKTPOMATHUTHBIX IOMEX, BbI-
3BAHHBIX CKOPee BCero paboToit Kakoii-mbo anmaparyps! (H3Mepennst mpoBoannck B ucruryre
ssrekrpocsapku uM. E. O. [Tarona HAH Vkpaunser). Bimszocrs nHTEHCHBHBIX TPAHCIOPTHBIX T10-
TokoB (yi1. Boxkernka u ®@e10poBa) TOXKe BIUSIOT Ha 00LIMil XapakTep HpoTeKaHust roMex. Kak u
B IIPEJIBIYINNAX CAydasX ObLIN 3aperucTpupoBanbl BbicokonnTeHcusHbie 110 100-150 Tt Beicoko-
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Puc. 1. I'paduku Bapuanuii B,-KOMIIOHEHTbI MATHUTHOIO IOJI B UCCJIEIYEMbIX ITyHKTax Habsrogenus: u Ha 'O
“Kues”: yin. @pyuse (a); yi. Boxkenka (6): yin. BacuiabkoBekast (6)

gacrorable BosMymieHusi MII. Takrke BbLIesIsIFOTCs 11€pUosibl ([IPEMMYIIECTBEHHO B HOUHOE BPEMsI
cyrok ~0,45-5,40), korma MII umeer B OCHOBHOM CIIOKOJHBIN XapakTep.

ITH no ya. Bacuavxosckoti. Hanbosbinine Bapuamun TEXHOTEHHOI'O ITPOUCXOXK IeHU Hab-
JIIOJIAIOTCS B CJIEJYIONMX MHTepBasiax (cM. 6 Ha puc. 1): 22.02.2013 — 23.02.2013 ¢ 11.37 (na-
gasio uamepennii) o 01.10 — ~600 uTu, a rakxke 23.02.2013 — 24.02.2013 ¢ 05.20 mo 01.10 —
~250 uTi; 24.02.2013 — 25.02.2013 ¢ 03.20 mo 01.10 — ~80 — 100 aTn u ¢ 05.20 mo 12.00 (xo-
ner| u3Mepenuit) — ~550 uTu. Ciegyer orMeTuTh, 9T0 AaHOMAJILHBIE 3HAYEHUs B IIepHoj| 23 1 24
beBpasisi (BBIXOJHBIE JTHU) HECKOJBKO HUKe, deM B repuoj 22 u 25 deppasisi. YKasaHHbIE [IPO-
MEXKYTKI — YEeTKOW MEePUOAMIHOCTHU, YTO ITO3BOJISIET IPEIIOIOXKUTDL PETYJISPHBII XapaKTep UX
BO3HUKHOBeHUsI (BeposiTHee Bcero — 910 3ddekr or merpo). B nepuospr 22.02.2013 — 23.02.2013
(~23.10-3.20), 23.02.2013 — 24.02.2013 (~23.10-3.20), 24.02.2013 — 25.02.2013 (~23.10-3.20)
MII wmeer CHOKOHHBIN XapaKTep W CYIIECTBEHHO He OTnm4aercst oT TakoBoro Ha 'O “Kues”.
Hyxkmno 3ameTuTh 4TO Mepuoinbl crokoiinoro nporekanus MII npuypodensl K HOUHOMY BpeMeHU
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Puc. 2. Bapuanuu uHIyKIuM MarHuTHOTO 110Jis B B Barone MeTrpo Ha IeperoHe Mexky craniusmu “Bepecreiic-
kasa’ — “AkameMropomok”

cyTok. Ilepuogpt cyTok (~05.20—24.10) xapakTepusyroTcsi TakKe NUI000pa3HBIME BbICOKOYAC-
rorabiMu Bo3myteHusimu MIT o 150 u'li1, uTo xapakTepusyer “HACHIIEHHOCTD 3TUX IPOMEXKY T-
KOB BPEMEHU pPa3HOOOPA3HBIMU MAarHUTHBIMEU ‘TiryMamu’ . VIHTePEeCHBIM IIPEICTABIISAETCS HEKOTO-
poe yCuJieHHe B TEXHONE€HHOM II0JIe CYTOYHOU BapHUAIMH, KOTOPOe HabJIIOJIAeTCsl, B YaCTHOCTH,
10.01.2013 (cm. 6 ma puc. 1).

ITH mempo. 3mepenus Bapuamuii MarHATHOIO IOJIS B METPO MPOBOJUINCHL HA OTPE3Ke
cranuii “Bepecreiickas” — “Akanemroponok”. Ha rpaduke (puc. 2) Xopoino BUJHBI BeJIUIHHBI
u nepuobl Bospacranusa MII B npenenax 40-350 Mx'Tin Ha craHmusx MeTpo. 3aMeTuM, 4TO Ipe-
2KJIe BCEro MHJIYKIUs B, 00yc/iaB/inBaeTcs 3JeKTPOJBUTATESIMUA, PACIOJIOKEHHBIMU B IEHTPE
KaskJIOTO BaroHa, W Pe3KO BO3pacTaeT BO BpeMsl yCKOpeHHsl moe3ia. OIHAKO KPOMe 3JIEKTPO-
JBUTATENS MMOe37[a Ha BEJIMYUHY B BJINSIOT TaKyKe KOHCTPYKIMH TyHHEeJel MeTpo, MOJI3eMHbIE
U HaJ[3eMHbIe KOMMYHUKAIIMNA. DTO Y€TKO BUJHO 13 rpaduka, B 9aCTHOCTU B paiione ct. “CBsiTo-
IIUHO”, PACIIOJIOXKEHHOM B MeCTe KPYIHON TPAHCIOPTHOW Pa3BA3KU.

Takum o6pa3oM, HaMU BIEPBbIE SKCIEPUMEHTAILHO MCCJIEI0OBAHA TEXHOTE€HHAsI COCTABJISIO-
asi MArHUTHOT'O 110JisA B I. KneB jtst repuoios ot 1 ¢ 1o 24 4 (1076—1 I'n). 3aperucrpupoBaHHble
Pa3HOIIEPHUOIHBIE TEXHOTCHHBIE BAPUAIIUN UMEIOT AMILIUTY/IBI B JECATKN U COTHU HAHOTECTIA U CY-
IecTBeHHO oryinuaroTces or Bapuanuit MII na marautsoit obcepsaropun “Kues”. Ocobo GostbIine
suadenust uuykipn B (1o 100-350 mxTir) 3aperucTpupoBatbl B METPO B HAYaJIe JIBUXKEHUST HJIHI
TOPMOYKEHUSI TT0€37A.

NcrouHukn TeXHOTEHHBIX BapUaIdii UMEIOT B OOJIBIIUHCTBE CJIYUYAEB JIEKTPpUIeCKuilt u dep-
POMATHUTHBII XapaKTep: CBA3AHBI ¢ BKIIOYEHNEM /BLIKJIIOUEHIEM U PabOTON NCTOYHUKOB IIOCTO-
AHHOTO TOKA, IBUKEHUEM 3JIEKTPUIECKOIO TPAHCIOPTA, BKJIOYUTEIHHO B METPO, & TAKXKe Me-
XaHUIECKUM IIepPeMeIeHneM Pa3sHOOOPAa3HbIX TPAHCIOPTHBIX CPEJCTB. 3aMeTHAs CyTOYHAsl PUT-
MUKa TEXHOTE€HHBIX UCTOYHUKOB OOYCJIABIMBAETCS PAbDOUUM PEKUMOM JIOJEH U ITPOU3BOJICTBA.
CretoBaTeIbHO, MOXKHO T'OBOPHUTH, UTO B TOPOJCKHUX YCJIOBUSIX Y€JIOBEK IOCTOSTHHO HAXOIIUTCSI
[OJ1 BO3JIEHCTBIEM CpeJlHell (a B HEKOTOPBIX MeCTaX — BPEMEHAMU CHJIbHOI) MAarHUTHOI Gypu.
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HwusbKo4yacTOTHUI TeXHOreHHuii MmarHiTHuii nrym B M. KuiB

Buxaadeno peayasvmamu 00criodicend 3MIHH020 MA2ZHIMH020 NOAA METHO2EHH020 NOTO0NHCEHH
6 m. Kuis. Bnepwe excnepumenmanvio 00CAIOHCEHO METHO2EHHY CKAGIOBY MAZHIMMHO20 NOAA
6 wacmommomy dianazoni 1076 —1 Iy. Hoxazano, wo docepesa MerHoeennux 6apiatil eAUIUHON0
6 decAmKU i COMHI HAHOMECAA MAOMb 6 OIABWOCTG 6UNAOKIS eAekmPuyHUl i depomazHimmutl
zapaxmep. 0606a pummika mernozeMHuT 0xcepes 00YMOBAIEMBCA POOOUUM PEHCUMOM A100€T
1 BUPOOHUUMEA.

M. 1. Orlyuk, A. A. Romenets, I. M. Orliuk

Technical low-frequency magnetic noise in Kiev

The technical nature of magnetic field variations researched in Kiev is presented. The man-made
component of the magnetic field in the frequency range from 107¢ Hz to 1 Hz is experimentally
studied for the first time. It is shown that technological variation sources which have intensity
of tens and hundreds of nanoteslas mostly have electrical and ferromagnetic nature. People and
manufacture timetables cause the circadian rhythm of technological variations.
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