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Henn. [ToBbimenue 3¢ GeKTUBHOCTH IKOIOTUUECKOTO MOHUTOPHUHTA ¥ METO/IOB 3aLUThI OT AJIEKTPOMAarHUTHBIX TO-
Jiell B TOPHOJOOBIBAIONIEH OTPACIIH.

Metoanka. OgHOBPEMEHHO M3MEPSIOT BO B3aUMHO MEPHEHAUKYISIPHBIX IUIOCKOCTSIX HANpsS KEHHOCTH dJEKTpUYe-
CKOTO ¥l MAarHUTHOTO TTOJIsI B Pa3JIMYHBIX TOYKAX MPOCTPAHCTBA.

B cnydae cuHyconaiabpHON BOJHBI (OJJHA YacTOTa AJIEKTPOMArHUTHOTO CIICKTPa) U3MEPEHHE TPOBOASAT B HEKOTO-
poif TOYKEe MPOCTPAHCTBA B3aMMHO MEPIEHIUKYIISIPHBIX BEKTOPOB HAIMPSIKEHHOCTEH JIEKTPUYECKOTO W MAarHUTHOTO
TI0JIs], & TAKKE YIJIa, XapaKTEepU3YIOIEro BPEMEHHOH CIBUT MEKAy HUMH. Ha OCHOBaHMH 3THX JaHHBIX PACCUUTHIBAIOT
AKTHBHYIO Y PEaKTUBHYIO HHTEHCHBHOCTH HJICKTPOMAarHUTHBIX TTOJICH.

[Ipy mWUPOKOIOIIOCHOM 3JEKTPOMArHUTHOM W3JIyYCHUU aKTUBHAsS U PEAKTUBHAs MHTEHCUBHOCTU ONPEAENSAIOTCS C
MIOMOIIBIO Y3KOIOJIOCHOT'O aHAJIN3aTOpa B3aMMHOTO CIIEKTPa Ha OCHOBE ObICTpOro mpeodpazoBanus Dypse.

PesyabTatsl. [IpennoxeH HOBBIM NOAXOA K 9KOJIOTMYECKOMY MOHUTOPUHIY JIEKTPOMAarHUTHBIX IOJIEH U NIPOBENE-
HUIO HEOOXOJMMBIX HCCIIEIOBaHHU 10 BBISBICHHUIO 3aKOHOMEPHOCTEW pacrpeiesieHus] SHEPreTHYeCKuX apaMeTpoB
HU3KOYaCTOTHBIX JIEKTPOMAarHUTHBIX TOJEH.

Pa3paboTana HOBast METOAMKA OIPEAETICHUsI AKTUBHOIM M PEaKTUBHOM MHTEHCHBHOCTH, a TAK)KE BEKTOpPA KOMILIEKC-
HOW MHTE€HCHBHOCTU HH3KOYAaCTOTHOI'O 3JEKTPOMArHUTHOIO IMOJISA JUI CHHYCOHJAJIBHOIO M IIMPOKOMOJIOCHOTO HJIEK-
TPOMAarHUTHOIO M3JIy4eHHUs.

Ha mo60M ropHo100bIBatOIIEM IPEIIPUSTHH BCETa NMEET MECTO HECKOIBKO HCTOYHUKOB JIEKTPOMArHUTHBIX I10-
JIel IPOMBIIIJIEHHON YacTOTHI, KOTOPbIE (POPMHUPYIOT CIOKHYIO KapTHHY HPOCTPAHCTBEHHOTO PACTIPEECTICHUS SHEPTUH.
Omnpenenenne KOMIJIEKCHOW WHTEHCHBHOCTH HH3KOYaCTOTHOTO AJICKTPOMArHUTHOTO MO TO3BOJHT OLEHHTH MPO-
CTPaHCTBEHHOE PACIpe/IeNICHUE 3JIEKTPOMArHUTHOM 3HEPIUU KaK Ha TEPPUTOPHHU MIPEANIPUATHSA, TaK U BHYTPH 3aMKHY-
TBIX 00BEMOB (IIPOM3BOACTBEHHbIE IIOMELICHNS, YIaCTKH MMOA3EMHOM BBIpaOOTKU ¥ 1p.). DTO, B CBOIO OYEPe/ib, [103BO-
JIUT HAWTH HAaIpaBJICHUE U PACCTOSHUE IO OCHOBHBIX HCTOYHUKOB U3JIyYCHUs, BHOCSIINX MaKCUMAaJIbHbIM BKIIaJ B ypo-
BEHb AJIEKTPOMArHUTHOTrO 3arpsi3sHeHus. IIpyu HalIu4Mu HECKOJIBKUX MCTOYHUKOB AJIEKTPOMATHUTHBIX TOJEH PEaKTHUB-
Hasi FHTCHCHUBHOCTB OyJIeT HCXOIUTh U3 00JIACTH MakCHMyMa I0TOKa 3JIEKTPOMArHUTHOM SHEPTUH MM OT UCTOYHHKOB
U3Iy4YeHUH NP NPOBEICHUN U3MEPEHUH PSIOM C HUMU.

MOHHUTOPHHT SHEPreTHYECKUX XapaKTEPUCTHK 3JIEKTPOMArHUTHBIX ITOJIeH AacT BO3MOXKHOCTH pa3padoTaTh Hambo-
nee 3 PEeKTUBHBIC PEKOMEHAAIMH U METOIbl CHI)KEHHSI HETAaTUBHOTO BO3ZICHCTBHUS 3JIEKTPOMAarHUTHBIX Honei. B gact-
HOCTH, ONPEAEIUTh MECTa YCTAHOBKH M KOHCTPYKLUU IOIJIOTUTENECH M 3alIUTHBIX 3KPAaHOB, ONTUMH3UPOBATE PACIO-
JIO)KEHHUE PabOYMX 30H I MECT PACIOIOKEHHUSI NCTOYHUKOB HU3KOYACTOTHBIX 3JIEKTPOMArHUTHBIX MOJNEH U Ip.

Hayunas HoBu3Ha. [IpeioKeHbI HOBBIE TIOAXO/ABI K COBEPIIEHCTBOBAHMIO MOHHTOPHHTA 3JICKTPOMAarHUTHOM 0€3-
OTIaCHOCTH HA OCHOBE OIPEACIICHHSI SHEPIETHUECKIX XapaKTEPUCTHK HI3KOYACTOTHBIX JIEKTPOMArHUTHBIX MOJIEH.

IIpakTHyeckas 3HaUMMOCTh. [loBbIIeHNE 3()(HEKTUBHOCTH IEKTPOMArHUTHOTO MOHUTOPHHIA M METOJIOB 3ally-
ThI OT 2JIEKTPOMArHUTHBIX MOJIEH.

KiroueBble cioBa: oKxonocuveckuii MOHUMOPUHZ, DNIEKMPOMASHUMHOE NOJEe, INEeKMPOMAZHUMHAA 6€30NaACHOCb,
20pHO000BIBAIOWAA OMPACTL, ONUNICHAA U OANbHAA 30HA, AKMUBHAS U PeAKMUBHAS UHMEHCUBHOCIb, NOTAPUZAYUL, UC-
MOYHUK U3TYHEeHUS

IMocranoBka npoOaembl. OQQEeKTUBHOE BeICHHE OpYKE€HHOCTH TOpPHBIX Npennpuaruil. B cBsasu ¢ stum
TOPHBIX PabOT TpeOyeT IMOBBIMICHUS YPOBHS 3HEPrOBO- YBEIMYMBACTCA IOTpeOisieMas MOIIHOCTb W CO31aeTcs
Pa3BETBICHHAS CTPYKTYpa IEKTPOCHAOKEHHS TIPEIIPH-
SITHSI, BKJIFOYAIOINAsl B CEOSl CHCTEMBI. BHEIIHETO JJICK-

© I'pakuna M.B., Hronun B.H., ITotanos A.[l., Ceupugora E.1O., o
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BEPXHOCTH, JIEKTPOCHA0KEHHS MTOJ3EMHBIX TOPHBIX pa-
60T, 37EKTPOYCTAaHOBOK M JIP. — YacTh 3THUX CHCTEM pa-
060TaeT Ha MEPEMEHHOM TOKE IPOMBIIIJICHHON YacTOTEHI.
OTcrona, TOMUMO 3arpsA3HEHHs BO3IYIIHOW Cpellbl, Mpo-
HCXOAUT POCT 3IEKTPOMArHUTHOTO 3arpsi3HeHus. Obme-
W3BECTHO HETAaTHBHOE BO3JCHCTBHE AaXK€ OTHOCHUTEIHHO
HHU3KOTO YPOBHS HHM3KOYACTOTHBIX 3JICKTPOMAarHUTHBIX
ToJieit Ha 3710poBbe uenmoBeka [1-2].

B cucremy »HEprocHaOXeHUsI TOPHBIX TMPEANIPUSTHI
BXOJAT CIIEAYIOIINE NCTOYHHUKH IEKTPOMArHUTHBIX ITOJIei
npoMbIUieHHoN 9acToThl (OMII): aIeKTpruYecKie Mary-
HBl U alaparbl, OTKPBITBIC PaCIpPEICIUTENIbHBIE YCTPO-
CTBA, IIMTHI BJIEKTPONUTAHMSI, BO3/IYIIHBIE JJUHUH AJIEKTPO-
niepeziauk, KabenbHbIE JIMHUM AJIEKTPOTIepeIadu v Ap.

BbigesieHne HepelleHHBIX paHee 4acTeil nmpodJe-
MbI. B HacTOsIIee BpeMsi MOHUTOPUHT HU3KOYACTOTHBIX
9JIEKTPOMArHUTHBIX II0JIEH OCYIIECTBIISIETCSI Ha OCHOBE
W3MEpPEHNH aMIUIMTYJHBIX 3HAUYeHHH HanpsDKeHHOCTEH
JIEKTPUYECKOTO ¥ MAaTrHUTHOTO MOJIS HA Pa3IMYHBIX pac-
CTOSHUSAX OT WCTOYHMKA M3JIydyeHHi. B coBpemeHHOI
Hay4HOU JIMTepaType MPaKTUYECKH HE BCTPEYAIOTCS pe-
3yJIBTAaThl HCCIICIOBAHUN 3HEPreTHUECKUX apaMeTPOB U
XapakTepa HI3KOYaCTOTHBIX AJIEKTPOMAarHUTHBIX TOJIEH.

Wmest onpeneneHHble HAPAOOTKH B 3TOM 00J1acTh nc-
criemoBanust [3-6], aBTOPHI CUHTAIOT IENECOOOPA3HBIM
pa3paboTKy HOBBIX MOAXOAOB K SKOJIOTMYECKOMY MOHH-
TOPHHTY 3JIEKTPOMAarHUTHBIX IOJEH W TMPOBEICHUE He-
00XOIMMBIX HCCIIEIOBAHUH 1O BBIIBICHUIO 3aKOHOMEp-
HOCTEH paclpeAeieHsl 3HEPreTHUeCKUX IapaMeTpoB
HU3KOYAaCTOTHBIX 3JIEKTPOMArHUTHBIX ITOJIEH.

N3noxenne ocHoBHOro martepuana. Teopermue-
CKHE TNPENOCHUIKN MCCIIEIOBAHNM 3aKIFOUAI0TCs B Clie-
JIYIOLIEM.

B o6miem ciyuae Mexy BEKTOpaMu HaNpsKEHHOCTH
3JIEKTPUUYECKOTO 1ol £ M MarHutHoro mnoss H cyme-
CTBYIOT IPOCTPAHCTBEHHBIM U BpPEMEHHOM caBuru. Jlus
UACAIBHON Cpefibl, KOTOpas XapaKTepu3yeTcs OTCYT-
CTBMEM NOTEPHU SHEPTUU MPH PACIPOCTPAHCHUU BOJIHBI,
NIPOCTPaHCTBEHHBIN yron Beeraa cocrasisier 90°. B cpe-
Jie ¢ MOTepsIMU MPOCTPAHCTBEHHBIA yros mexny £ u H
He paBeH 90°. Yron BpemenHoro casura B OMII ciox-
HOW MPOCTPAaHCTBEHHOW CTPYKTYPHI OY/IET ONpeieNsThCS
nHTEep(EpEeHIIMOHHON KapTHHOW, CO3/aBacMOi pacrpe-
JIeICHHBIMU MCTOYHUKAMH, HATMYHEM TPAHUIL U T.1I.

Hns ucrounnkoB OMII xapakrepHo Hanmuuue OIHK-
HUX W JaJbHUX 30H. B ONMKHEH 30HE MPOMCXOIUT JBa
Ka4eCTBEHHO Pa3JIMYHBIX B YHEPIreTUYECKOM OTHOIICHUH
npouecca. IlepBblif mporuecc mpeacTasisieT coboi mpo-
Hecc MepuoanYeckoro oOMeHa SHepriueid Mexxay MCToY-
HUKOM SHEprud M OJIVKHEH 30HO# (peakTHBHAS MHTCH-
cuBHOCTH |;). DHeprust To 3a0HMpaeTcsi OT MCTOYHHKA M
HakaruBaercs B OMII GikHeR 30HBI, TO OTHaeTcs 00-
paTHO MCTOYHHUKY. DTOT MPOILECC XapaKTepeH A , KyJo-
HoBa" u ,0Omo-caBapoBa“ moJel OmpkHEH 30HBL. BTopoit
OPOLIECC — MPOLECC M3IyYCHHUS SHEPrUH (AKTHBHAS WH-
TEHCHUBHOCTS | ;). IM XapakTepu3yeTcst BOIHOBOM TPOIIECC
B OmmxHEH 30He. M3mydyaemas 3HEpIrusl COCTaBIISIET OTHO-
CHTEIIBHO HEOOJBIIYI0 BEIMYUHY 110 CPAaBHEHHIO C 3HEp-
ruei, nepuoanvecku HakaruBaemoi B OMII OmmxHei
30HBI 1 3aT€M OT/aBaEMOM NCTOUYHHUKY MHUTAHUSL.

68

B 6omnpmmacTBe ciydaeB DMIT npoMbInIeHHO#H 9acTo-
TBI TIPEICTABILIIOT COOOH CTAalIOHApPHBIE TapMOHHYECKHE
BOJIHBI. B CcTarMOHApHBIX TAPMOHMYECKHX JICKTPOMArHHUT-
HBIX BOJIHAX BEKTOP KOMIUIEKCHON MHTEHCUBHOCTH PaBeH

2

rre |, — BekTop akTuBHOW mHTEHCHBHOCTH DMII, Bm%;
Bm-cm®

li — BeKTOp peakTHBHOM HHTeHCUBHOCTH OMII, —

Ha moGom ropHOIOOBIBAIOMIEM MPEANPUSTAN BCETIa
AMEET MECTO HECKOJBKO MCTOYHHWKOB AJIEKTPOMArHUTHBIX
moJiell TIPOMBINUICHHON YaCTOTHI, KOTOpPBIE (hOpMHPYIOT
CIIOKHYI0O KapTHHY HPOCTPAHCTBEHHOTO paCIIpeiesICHHUs
sHeprud. Todka ¢ MaKCUMAaIbHBIMU YPOBHSAMH HaIlpsDKEH-
HOCTEH 3JIeKTPHYECKOr0 1 MATHUTHOTO TOJS He Beeraa Oy-
JIeT pacIojoyKeHa HEMOCPEICTBEHHO BO3JIE MCTOUHMKA H3-
JIy4eHHsI C MAaKCUMATbHBIMU 3HAYEHISMH HaNpsHKEHHOCTEH
SIEKTPUIECKOTO M MarHUTHOTO TIOJIS. DTO CBSA3AHO C SIBIIC-
HHUEM CYMMUPOBAHUSA 3Hepr1/1171 Pa3sIMYHbBIX KOTCPECHTHBIX
UCTOYHUKOB. OrmpesiesieHne KOMIUIEKCHOM MHTEHCUBHOCTH
OMII 1o3BOJIUT OLIEHUTH MPOCTPAHCTBEHHOE pacrpesesie-
HHE 3JICKTPOMAarHUTHOW HEPTUH KaK Ha TCPPUTOPUH IIPE/I-
OpUSITHS, TaK ¥ BHYTPU 3aMKHYTHIX 00beMOB (MPOHM3BOJI-
CTBEHHBIC TTOMEIICHUS, YYaCTKH IOJ3EMHON BBIPAOOTKU
U 1p.). 3TO, B CBOIO OUYepelb, MO3BOJUT HANTH HarpaBJie-
HHE W PACCTOSHUC 10 MCTOYHUKA W3ITyYCHHs, BHOCSIIECTO
MaKCHMAJBHBIN BKJIAJ B YPOBEHb JICKTPOMATHUTHOTO 3a-
TPSI3HEHMS, a TAKXKe pa3paborarh Hambosee 3(h(CKTUBHBIC
PCKOMEHZIAIIMU 0 BHIOOPY 3aIUTHBIX MEPOIPHATHH H
CHIDKEHHIO HETaTUBHOTO Bo3zericTBrst DMII.

KoMmoHeHTH BekTOpa KOMIUIEKCHOW HHTCHCHBHOCTH
(akTUBHAS ¥ peaKTHBHAs) MOTYT OBITh OMpEE/ICHbI He-
CKOJIEKHMH CTIOCOOAMU.

B ciyuyae cunycommanbHONW BOJHBEI (OfHA YacTOTa
JIIEKTPOMArHUTHOTO CIIEKTPa) MPOBOIUTCS U3MEPEHHE B
HEKOTOPO# TOYKE MPOCTPAHCTBA B3aMMHO IEPIICHANKY-

JSApHBIX BeKTOopoB £ n H, a Taxxke yrina Ad,, , Xxapaxre-
PU3YIOLIETO BPEMEHHON CIBHUI MeXIy HMUMU. Ha ocHo-
BaHWU OTUX JAaHHBIX PAaCCUYHUTBIBAIOT aKTUBHYIO |a u pe-
akTuBHYIO |; uHTeHCHBHOCTH OMII

|, =E-H-cosAgpg, .
I, =E-H- -sinAgpg,

[Ipy MIMPOKOIOIOCHOM 3JIEKTPOMAarHUTHOM H3ITyde-
HUW aKTWBHAs M PEaKTHBHAs WHTCHCUBHOCTH OIPENeIIs-
IOTCSI C TIOMOIIBIO Y3KOIIOJIOCHOTO aHAJIN3aTOpa B3aUMHO-
TO CIIEKTpa Ha OCHOBE ObIcTporo npeodpasoBanus Dypre

1
1,(f) =A|;@0mﬁ£EM (t)-H (bt

1(f)=lim Iimi'_l_.TfEAf (t)-Hw ()t

Af 50T—o Af
rme f — momoca wactor, ', t — Bpems, c; H'— xom-

IUIEKCHO COMNpSKEHHAsA BEJIMYMHA HAlpsHKEHHOCTH Mar-
HUATHOTO I10J1s1, A/M.
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Ecin coornomenune |, /1, paBHo O, To MBI MMeeM

JIeN0 ¢ JanbHE 30HOW 3JIeKTpOMarHutHoro noist. Eciau
cooTHouIeHHe He paBHO 0, To —3T0 OIMKHAA 30HA.

3Had lau |, MOXKHO TakKe ONPEeeNUTh PacCTOSTHHUE
JI0 ICTOYHUKA H3Ty4yeHus R

rae kK=27/A —BonHOBOE unClIO; A — IJIMHA BOJIHBL, M,

2
Bm-cm

|, — akTMBHas UHTEHCUBHOCTHL OMII, i I — peak-

Bm-cm?
TUBHAst HHTEHCHBHOCTH OMIT, — —

Hampasnenue Ha HCTOUYHUK U3JIy4YEHUS ONPEHENIAETCS
[0 HaIlpaBJICHHUIO BEKTOpAa AKTUBHOW HWHTEHCHBHOCTHU
3JIEKTPOMAarHUTHOT'O TOJIA.

IIpy HamuMuuM HeCcKONbKUX HCTOyHMKax OMII B
OMKHEM TIOJIE YCIIOXKHEHa MX MICHTU(QUKAIUS NPH HC-
MOJb30BaHUU TOJIBKO OJHOM aKTHMBHOW HMHTEHCHBHOCTH.
B sToM ciydae ocoOeHHO ToJie3Ha peakTHBHAs HHTCHCUB-
HOCTB, MTOCKOJIBKY OHa Oy/IeT MCXOIUTh M3 00JIaCTH MaK-
CUMyMa IOTOKa 3JIEKTPOMArHUTHOM 3HEPIUU WM OT HC-
TOYHUKOB U3JIy4YEHUI NPU NPOBEICHUH U3MEPEHUH PAIOM
¢ HuUMHU. PeakTHBHas WHTEHCHBHOCTH MOXKET OBITH HC-
[I0JIb30BAHA TAKXKE IPU ONPENEIECHUU [IPOCTPAHCTBEHHO-
ro pachnpeieieHuss HMCTOYHUKOB. Hamuume peakTuBHOM
HMHTEHCUBHOCTH B JalbHEH 30HE CIYXHUT IPU3HAKOM IIpU-
CYTCTBUS IBYX WK Oojiee ucTogHrnKoB DMIT.

PaccmoTpuM /1Ba npenenbHBIX Citydas pa3sHocTH (a3
Mexnay Eu H.

Ha puc.1 npencrapieH ciryyaid, KOrjia BpeMEHHOM CJIBHT
Mexny En H — Ag,, =0 (puc. 1, a), cymecTByeT TOIBKO
aKTUBHAs MHTEHCHBHOCTH |, HampaBleHHas MEpIICHINKY-
aspHO wiockoct E-H (puc. 1, 6), mpy 3TOM KOHIBI BEKTO-
poB E u H ¢ TeyeHHEM BpEMEHHU NEPEMEILAIOTCA BJIOJb OT-
pe3ka npsiMoit JTMHUK (JIMHEHHAS! TIOJISIPU3ALHS, PHC. 2).

0)

Puc. 1. Omcymcmeue spemernnoeco cosuea meacoy E u
H (Ag,, =0°): a) epaguueckoe uzobpasicenue
8pemenHo2o cosuea, pasnozo 0; 6) axmusnast um-
MEHCUBHOCMb NPU 8peMentom coguze, paghom 0O

ISSN 2071-2227, HaykoBun BicHuK HI'Y, 2014, N2 1

‘H/ X

rd
z

Puc. 2. Jluneiinas nonspuzayus

Ha puc. 3 mpexncraBnen ciyd4ail, kKorma BpeMEHHOM
casur Mexay £ u H — Ag,, =90°, npu 3ToM cymecTBy-
€T TOJIbKO PeaKTHBHAsI ”HTEHCUBHOCTB.

Puc. 3. Bpemennoii cosue meoncoy E u H— Ad,,, =90°

B unTepsane Ag,, or O no 90° koHIBI BeKTOpOB £ 1

H ONHCHIBAIOT 3JUIAIC WM KPYr (SJUIMITHYCCKAs MU
Kpyrosas Tossipusanusi, puc. 4) [7].

Puc. 4. Dnnunmuueckas noaspusayus

[TnockocTe ABMXKEHUS BEKTOpa £ COBHAJAET C ILIOC-
KOCTBIO, ONpENensieMOM BEKTOpaMU AKTHBHOW U peak-
TUBHOU MHTEHCUBHOCTH.

BbiBoabl. MOHUTOPUHT HEPreTUYECKUX XapaKTepH-
CTUK JJICKTPOMArHUTHBIX TOJIEH, BBIABIEHHE OCOOEHHO-
CTel WX MPOCTPAHCTBEHHOTO PACHPEAEIEHHS IO3BOJIAT
OTIPEAEINTh UCTOYHUKH, BHOCSIIINE MAKCUMAIBHBIN BKJIAJ
B (opMHUpOBaHME YPOBHS 3JIEKTPOMAarHUTHOTO 3arps3He-
HUS, B pa3paboTaTh Hanbosee YPeKTUBHBIC PEKOMEH 1A~
LUK U METOAbl CHIDKEHHMS HEraTUBHOIO BO3JCHCTBUA
JJIEKTPOMAarHUTHbLIX ToJsiell. B vacTHOCTH, onpenenuTs Me-
CTa YCTAaHOBKHM M KOHCTPYKLHUHU MOIJIOTUTEIECH M 3aIluT-
HBIX 3KPaHOB, ONTHMH3HPOBATH PACIIOIOKEHHE pabodmx
30H U MECT pacnojokeHus uctouHukos OMII u ap.

[TpenyaraeMele mOAXOABI K ONPENEIIEHHIO XapaKTe-
PUCTUK HU3KOYaCTOTHBIX 3JEKTPOMArHUTHBIX IOJIEH MO~
BBICAT 3((EKTHBHOCTh MOHHTOPHHIA 3JIEKTPOMArHUT-
HBIX IIOJIEHl KaK Ha TEPPUTOPHUHU TOPHBIX INPEAIPUATUH,
TaK U BHYTPH 3aMKHYTBIX 00HeMOB (IPOM3BOJICTBEHHbIC
TIOMEIICHUS], YIACTKH ITO36MHOM BRIPAOOTKU | JIp.).

69




EJEKTPOTEXHIYHI KOMNNEKCU TA CUCTEMMHU

Cnucox auteparypsi / References
1.Balodis, V. (2008), “Electric and magnetic fields’,
Environmental |ssues, no.5, 81 p.

2. Blanc, M. (1995), Biological effects of environmental
electromagnetic fields, Washington (DC).

3. PasBurHe cHCTEMBI DKOJIOTMYECKOIO MOHUTOPHHIA
QJIEKTPOMAaroHuTHBIX U I/IH(I)paSBYKOBLIX HHU3KOYaCTOTHBIX
ToJIeH Ha 3aCTPOCHHBIX TEPPUTOPHSIX [INEKTPOHHBIH pe-
cypc] / M.B. I'pacdkuna, B.H. Hronus, E.JO. Ceupuzosa,
E.Il. Tepseea — Cucrem. tpeboBanus: AdobeAcrobat
Reader. URL: www.unistroy.spb.ru. (zata oGpaiueHusi:
11.12.2013).

Grafkina, M.V., Nyunin, B.N., Sviridova, YeYu. and
Teryaeva, YeP. “Development of system of environmental
monitoring of eectromagnetic and infrasonic low-frequency
fields in the built-up territories’, Congtruction of unique
buildings and constructions, (2012), no. 4. available at:
www.unistroy.spb.ru. (accessed: February 20, 2013)

4. TlumenoB B.IO. Texuuueckas siekTpoauHamuka /
[Tumenor B.1O., Borsman B.U., MypaBuos A.J[. — M.:
Panuo u Csa3s, 2000. —536 c.

Pimenov, V.Yu., Wolman, V.l., Muravtsov, A.D.
(2000), Tekhnicheskaya elektrodinamika [Technical Elec-
trodynamics], Radio and Communication, Moscow, Russia

Mera. IligBumieHHs e(QEKTHBHOCTI €KOJIOTIYHOTO
MOHITOPHHTY Ta METOJIB 3aXHCTY BiJI €ICKTPOMATrHITHUX
TIOJIIB Y TipHIYOI00YBHIN TaTy3i.

Metoauka. OnHOYACHO BHMIPIOIOTh ¥ B3aEMHO TEp-
MEHIUKYJISIPHUX TUIOLIMHAX HANPY>KEHOCTI €IEeKTPUYHO-
T'O Ta MarHiTHOTO MOJIS B PI3HUX TOYKAX MPOCTOPY.

VY BUMaAKy CHHYCOimanbHOT XBWJi (OJHA YacTOTa
CJIEKTPOMATHITHOT'O CIIEKTPa) BUMipPIOBaHHS MIPOBOJATD Y
JIesIKii TOYIIl IIPOCTOPY B3a€EMHO MEPINEHANKYJISIPHUX Be-
KTOpPIiB HaNpy>XEHOCTI €JIEKTPUYHOrO Ta MarHiTHOTO IO-
71, a TAKOX KyTa, IO XapaKTEepHU3ye YacOBHH 3CYB MiXK
HUMHU. Ha OCHOBI IIMX JaHMX pO3paxoOBYIOTH aKTHUBHY Ta
PCaKTHBHY IHTEHCHBHOCTI €IEKTPOMArHITHHX TIOJIIB.

[Ipn MIMPOKOMOIOCHOMY €IEKTPOMArHiTHOMY BH-
MPOMIHIOBaHHI aKTHBHA Ta PEaKTHBHA IHTEHCUBHOCTI BU-
3HAYaIOTHCS 32 JIONOMOIOI0 BY3bKOIIOJIOCHOTO aHali3a-
TOpa B3a€EMHOTO CIIEKTpa Ha OCHOBI IIBUAKOTO MEPETBO-
penHs yp’e.

PesyabTaTn. 3anpornoHOBaHMK HOBHMH MiIXin M0
€KOJIOTTYHOTO MOHITOPUHTY eJIEKTPOMarHiTHUX IIOJIiB Ta
NIPOBEJCHHS HEOOXITHUX JIOCHIPKEHb 3 BUSBJICHHS 3aKO-
HOMIPHOCTEH pO3MOALTY EHEPreTHYHUX IapaMeTpiB HH-
3bKOYACTOTHHX €JIEKTPOMArHITHHUX MOJIB.

Po3pobiiena HOBa MeTOIMKa BU3HAYEHHS aKTHBHOI Ta
PEeaKTUBHOI IHTEHCUBHOCTI, a TaKOK BEKTOPA KOMILIEKC-
HOI IHTEHCHMBHOCTI HI3KOYaCTOTHOTO €JIEKTPOMArHiTHO-
ro Mmojsl Al CHHYCOINAJbHOTO Ta IIHMPOKOIOJIOCHOTO
€JIEKTPOMArHITHOTO BUIPOMIHIOBAHHSI.

Ha Oynp-sikoMy TripHHYOZOOYBHOMY MiANPUEMCTBI
3aBXK/IM Ma€ Miclie JEKiTbKa JPKepell eNeKTPOMarHiTHUX
TMIOJIIB ITPOMHMCIIOBOT YacTOTH, 0 (OPMY€ CKIIAJHY Kap-
THUHY IPOCTOPOBOTO pO3MOALTY eHeprii. BusHaueHHs
KOMIUIEKCHOI 1HT€HCHBHOCTI HHM3bKOYAaCTOTHOI'O EJIeKT-
POMAarHiTHOrO TOJSA JO3BOJIUTH OWIHUTH MPOCTOPOBHHA
PO3IIOALT eNEeKTPOMATHITHOI eHeprii K Ha TepHUTOpii Ii-
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JMPUEMCTBA, TaK i BCEPEANHI 3aMKHYTHX 00’ €MiB (BHpPO-
OHMYI TPUMIILCHHS, AUTSTHKU MMi13eMHOT BUPOOKH Ta iH.).
Ie, y cBOtO 4epry, MO3BOJMTH 3HAWTH HATPSIMKH Ta Bij-
CTaHi 10 OCHOBHHX JUKEpEeJ BHIIPOMIHIOBaHHS, 1[0 BHO-
CSITh MAaKCUMAaIbHUH BHECOK y PIBEHb €JIEKTPOMArHiTHO-
ro 3a0pyanenHs. [Ipy HasBHOCTI AEKUTBKOX IKEpET elre-
KTPOMArHiTHUX IIOJIB pEakTHBHA IHTEHCUBHICTH Oyze
BUXOJIMTHU 3 00J1aCTI MAKCUMYMY TOTOKY €JIEKTpOMarHi-
THOI eHeprii 4M Bij JKepes BUIIPOMIHIOBAHHS IPH MPO-
BeJ/ICHHI BUMIPIOBaHb IOPYY 13 HUMH.

MOHITOpUHT EHEPreTHYHHX XapPaKTEPUCTUK eJeKT-
POMarHiTHUX MOJNIB JacTh 3MOTY PO3pOOHMTH HaHOLIbII
e(eKTUBHI peKOMEH/amii Ta METO1 3HWKEHHSI HEaKTHB-
HOTO BIUIMBY €JIEKTPOMArHIiTHHUX TIOJIIB. 30KpeMa, BU3HA-
YUTH MICHS YCTAaHOBKH Ta KOHCTPYKIIii MOTJIMHAYIB 1 3a-
XICHUX EKpaHiB, ONTHUMI3yBaTH PO3MIIIECHHS pPOoOOUnX
30H 1 MiCIb pO3TallyBaHHA DKEpeN HHU3BKOYACTOTHHX
€JIEKTPOMArHITHHX IIOJIB Ta iH.

HaykoBa HOBH3Ha. 3ampoIOHOBaHI HOBI IiIXOAU
JI0 BIOCKOHAJICHHS MOHITOPHHTY €JICKTPOMAarHiTHOI 0e3-
NeKH Ha OCHOBI BU3HAUEHHS CHEPreTHYHHUX XapaKTepuc-
THK HU3bKOYACTOTHHUX EIEKTPOMAarHiTHUX MOJIB.

MpakTnyna 3HaunMicTh. IlinBumeHHs eheKTUBHO-
CTi €JIEKTPOMAarHiTHOTO MOHITOPUHTY Ta METOJIIB 3aXHC-
Ty BiJl €IEKTPOMArHITHUX TOJIIB.

KuiouoBi cioBa: exonoziunuii MOHimopune, enekm-
poMmacHimue noie, eleKmpomazHimua desnexa, 2ipHuyo-
000y8Ha 2any3b, OIUNHCHA 11 OAbHA 30HA, AKMUGHA 1l pea-
KMuUHa iHMeHCUBHIiCMb, NONApU3AaYisL, 0xcepeno eunpo-
MIHIOBAHH

Purpose. Definition the energy characteristics of
low-frequency electromagnetic fields to improve envi-
ronmental monitoring and protection methods in the min-
ing industry.

Methodology. The method of determining the active
and reactive intensity of low-frequency electromagnetic
field, the technique of calculating the integrated intensity
of the vector and the distance to the source.

Findings. The proposed approach to the definition of
the energy characteristics of low-frequency electromag-
netic fields might identify their distribution, identify
sources that make maximum contribution to the level of
electromagnetic pollution and develop the most effective
tips and techniques to reduce the negative effects of elec-
tromagnetic fields in the mining industry.

Originality. The new approach to improve the mon-
itoring of electromagnetic safety by determining the en-
ergy characteristics of low-frequency electromagnetic
fields.

Practical value. Improved monitoring and electro-
magnetic methods of protection from electromagnetic
fields.

Keywords. environmental monitoring, electromag-
netic field, electromagnetic safety, mining, near and far
field, active and reactive intensity, polarization, radia-
tion source
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