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AHHOTAIUA

B nannO# craThe cTaBUTCS 3amada paccMOTpeTh 3(D(EKT IMEeKTPOMAarHUTHOTO W3ITYYEHHS OT
0a30BBIX CTAaHIUHA MOOWIBHBIX OINEPATOPOB. 3a4YacTyl0 YPOBHU W3IYYCHHUS MPEBBIIIAIOT
NpEeACIbHO TOMYCTUMEBIE YCIOBUSA M HE COOTBETCTBYIOT CAaHHUTApHBIM HOpPMaM, 3aKOHOJATEIHHO
3aKpeIuieHHBIM B Poccuiickoit @enepanmm. Tarxke HeoOXomUMO o00paTUTh BHUMaHHE Ha
MPOOJIEMBI AIEKTPOMATHUTHON COBMECTHMOCTH PaIHO3TICKTPOHHBIX CPEJICTB.

Onnako B HAy4dyHOH cpelieé TPOBEICHO HEIOCTATOYHO HCCICIOBAHHM, MOATBEPKIAIONINX WA
OTIPOBEPralOIIUX JaHHBIE CBelIeHUs. B paboTe mpemararoTcs 1ard, HarlpaBiIeHHbIE Ha PEIICHHe
CymlecTBylommx  mpoOmeM.  Bo-mepBeix, Obuta  ommpcaHa  METOIWKA  WM3MEpPEHHH
QJICKTPOMArouTHOIO M3JIYy4YCHHSA, Ha OCHOBE YK€ HMMCIOIIUXCA OaHHBIX, I MOHHTOPHUHIA
Opr)KaIOHIeP'I CpCabl. BO-BTOprX, AJ11 MUHUMHA3allM HCTAaTUBHOI'O BIIMAHUA PAAUOTECXHUYICCKOTO
YCTpOWCTBAa, HAa HOPMAIBHYK) paboTy JAPYrHX YCTPOHCTB, OBUI TIPOBEIACH aHAIU3 €ro
KOJMYCCTBCHHBIX U KAYECTBCHHBIX PE3YJILTATOB.

Ha cerogusamnuil neHb AJi1 MUHUMHU3AUUA COITYTCTBYOIIMX HpO6HCM €CTh BCE HEOOXOIUMBIE
pecypcel. Tak, mpoOnema 3IeKTPOMArHUTHOW COBMECTHMOCTH PaJHOdIEKTPOHHBIX CPEICTB
pemraercst TOJIbKO ITyTeM KOMIUIEKCHOTO T0JXO0/1a, a 3JEKTPOMAarHuTHOE M3Iy4YeHHE OT 0a30BBIX
CTaH]_[I/Iﬁ OIepaToOpPOB, U €TI0 IMPECBLINICHUEC HCO6XOI[I/IMO CUCTCMATHYCCKU ITPOBEPATD.

KuaroueBrble ci10Ba: 3J€KTPOMArHUTHOE TTOJIE; AIEKTPOMATHUTHOE M3IYUSHHE; PaJHOTIOIBHKHBIE
yCTpoiicTBa; 0a30BbIE CTaHIMHM; ODIIEKTPOMATHUTHBIA  MOHHTOPHHT;  JIIEKTPOMArHUTHAsS
COBMECTUMOCTb, CAHUTAPHBIC HOPMBI U IIpaBuJiad.
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Abstract

This article aims to consider the effect of electromagnetic radiation from the base stations of
mobile operators. Often the radiation levels exceed the maximum permissible conditions and do
not correspond to the sanitary norms legislatively fixed in the Russian Federation. It is also
necessary to pay attention to the problems of electromagnetic compatibility of radio electronic
devices.

However, in the scientific environment, there is insufficient research confirming or refuting this
information. The paper proposes steps aimed at solving existing problems. First, the method of
measuring electromagnetic radiation, based on the data already available, was described for
monitoring the environment. Secondly, in order to minimize the negative impact of the radio
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engineering device, on the normal operation of other devices, an analysis was made of its
quantitative and qualitative results.

To date, to minimize the attendant problems, there are all the necessary resources. So, the
problem of electromagnetic compatibility of radio-electronic means is solved only by a complex
approach, and electromagnetic radiation from the operator's base stations, and its excess should
be systematically checked.

Keywords: electromagnetic field; electromagnetic radiation; radio-mobile devices; base stations;
electromagnetic monitoring; electromagnetic compatibility; sanitary norms and rules.

BBEJ/I[EHHUE

Ku3Hb COBPEMEHHOIO YEJIOBEKA YXKE HECKOJIBKO JAECATUICTHMM HaXOOUTCS MOJ BIIHUSHUEM
3JIEKTPOMAarHUTHBIX TNoJiel. Bropas monoBuHa ABAJIaTOrO BeKa O3HAMEHOBAJACh OIPOMHBIM PHIBKOM B
o0jacTu paguo3JEKTPOHUKH, CUCTEM OECITPOBOAHOM CBSI3U, SJIEKTPOIHEPreTUKU. Psiom, He3aMeTHO ais
Hac, pabOTalOT MOIIHBIE PaJUOINEPENAONINe YCTPONCTBA Tele-paAuonepealouuX IeHTPOB, aHTCHH
0a30BBIX CTAHLMN, KOTOPbIE HU3Iy4YalOT B IIPOCTPAHCTBO JJIEKTPOMATHUTHYIO BSHepruto. B Teuenue
MOCJIETHUX JBYX JECATWICTUA BEJIMYMHBI JJIEKTPUUYECKUX M MArHUTHBIX IMIOJE€H yBEJIUYUIIUCH
MHOTOKPATHO.

Kaxnpii neHp MWUIMOHBI JIIOJIEH IOJBEPraroTCs BO3ACHCTBUIO 3JIEKTPOMArHUTHOTO IOJIS,
BBI3BIBAEMOT'0 KOMITBIOTEPaMH, OBITOBOM TEXHHMKOH, JEKTPUUYECKUMHU KaOEIsIMH U CPEICTBAMHU CBSI3H.
3HauMTeNbHAS YAaCTh HaceleHus: Poccuu xKuBET B yepTe ropoa v MOCTOSHHO MOJIBEPraeTcsl BO3AEHCTBUIO
AIIEKTPOMArHUTHOTO IIOJIS, CO3/7aBaeMOro Oa30BBIMH CTAaHIUSMH OIEPATOPOB, AHTEHH IEpEIaroIInX
LEHTPOB, HO 32 3TO yA00CTBO YENIOBEKY MPUXOTUTCS «IIIaTUTh». be30macHOCTh ueroBeka OmpeeiseTcs
IpeJeNbHO JIOMYCTUMBIMU 3HAYCHUSMH XapPAKTEPUCTUK H3IIYYAIOMIEr0 OO0OpYIOBaHHS Hapsmy C
MOHHUTOPHUHIOM KJTFOYEBBIX MAPaMETPOB AIIEKTPOMATHUTHOTO MO, YTO B UTOre (hopMupyer Oe3onacHbie
yCIOBHS Ui KM3HUA. Kpome TOro, paguo3JIeKTpOHHBIE CPEACTBA, W3IYYaIOIIUE JSHEPTUI0, CO3AI0T
JIOCTaTOYHO CUJIbHBIEC TOMEXH, YXY/IlIas TEXHHUECKHEe ToKa3aTeau paboThl ITUX yCTPOUCTB.

Takum 00pa3oM, aKTyalbHBIM SIBISIETCS MOHHMTOPUHT AJIEKTPOMArHUTHOTO TOJS, KaK C TOYKH
3pEHHS] DJIEKTPOMAarHUTHOM COBMECTUMOCTH PaJUOTEXHHUUECKUX CPEACTB, TaK U C TOYKU 3pPEHUs
0€30MacCHOCTH KU3HEEATEIbHOCTH UEIOBEKa.

JEHCTBHE SJEKTPOMATHHTHOIO H3JIYYEHHUHA H SJIEKTPOMATHHTHBIH
MOHHUTOPHUHHTI

DNIeKTPOMarHUTHOE W3JIYYCHHE JENSIT Ha TPHUPOJHBIE W aHTpomnoreHHeie. K mepBbIM OTHOCAT
MarHUTHOE MOJI€ Hallled IJIAHEThl, MOJIHUH, a TAK)K€ PaJHOBOJHBI, KOTOPbIE 3apOXKIAOTCS B KOCMOCE
(CounHiie, TaTaKTUKH U T.1.).

B  cooTBercTBMM €  MEXAyHapogHOW  kiaccupuKanued  aHTPONOTEHHBbIE  MCTOYHHKHU
AJIEKTPOMArHUTHBIX TOJIEH JACNATCS Ha JIBE TPYIIIIHL:

1 — HCTOYHMKH, TEHEPUPYIOLIUE KpaliHEe HU3KKE U CBepXHU3KHE YacToThl OT OI'n 1o 3 xI'1;

2 — WCTOYHHKH, KOTOpPBIE TEHEPUPYIOT H3TydyeHHE B paguodacToTHOM nuarazone oT 30 kI mo
300 I'T'u, Brirouas cBepxBbicokue 4actoThl oT 300 MI'ny o 300 I'T'.

Ha ceroansimauii 1eHbs B HaITy KW3HB KPEMKO BOLLIH MoOWiIbHBIE Tenedonsl. Ecnu B 1997 romy
YHCIIO IOJIb30BaTelIe COTOBOH CBA3bI0 B Poccuu cocraBisano 150 THICSY 4YeIOBEK, TO Ha CETOIHS dTa
nudpa gocturia yxe 255 mmimnoHoB aboHeHTOB. COTOBas CBsI3b, KaK U BE3/E, COCTOUT M3 0a30BBIX
CTAaHUMUA W PAJAMOINOABUKHBIX YCTPOHCTB. ba3oBble CTaHIMM pPacHONOXKEHBbI HAa PACCTOSHUHM OT
500 meTpoB 10 15 KHUIOMETPOB APYT OT Jpyra, 00pasys Mexmay coboi cetb (coTel). [lepegada maHHBIX
MeXy 0a30BBIMH CTAHIMSIMH TPOUCXOAMT TO TPAHCHIOPTHOWM CETU: paguopenieiiHas IWHUS THUO0
BOJIOKOHHO-ONTHYECKAs JINHUS CBS3H.

PangnononsuxHble ycTpoicTBa (MOOHIBHBIE TeaeoHbl) paboTatoT Ha yactoTax 450 — 1800 MI'm.
YacTtoTa W BUABI BAapUAHTOB 3aBUCUT OT THUMA COTOBOM CBs3u. Ha JaHHBIA MOMEHT OCHOBHOM
pacrpocTpaHeHHO# cucteMoil cotoBoit cBsi3u B Poccun siBigercs GSM — 900/1800 MI'n. Mcxons u3
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TEXHOJIOTHYECKUX TPeOOBaHMI MOCTPOCHHUS COTOBOHM CBSI3M, JUarpaMMa HANpaBICHHOCTH AHTEHH B
BEPTUKAIBHON IIOCKOCTH pacCUMTaHa TakK, YTO OCHOBHoe u3iyueHue (6oinee 90%) cocpenoTouyeHa B
y3KOM Jiyue. AHTEHHA HalpaBiieHa B MPOTUBOIOJIOKHYIO CTOPOHY OT 0a30BOM CTAaHIMH, YTO SIBIISIETCS
HEOOXOUMBIM YCIIOBHEM JIJIsl HOPMaJIbHOM pabOThI CUCTEMBI.

bazoBast craHius MOOMJIBHOW CHCTEMBI CBSI3M SIBISICTCA PATUOTEXHUYECKUM OOBEKTOM M HE
paboTaer KpyrJOCYyTOUHO. 3arpy3ka oOIpeleiseTcss HaludyhueM MOOWIbHBIX YCTPOHCTB B 30HE
00CITy’)KNUBaHUSI KOHKPETHOM 0a30BOI CTAaHIMU M WX BO3MOXXHOCTBHIO BOCIOJIB30BATHCS aIMapaToM s
pasroBopa, 4To, B CBOIO OYEpE/ib, 3aBUCUT OT BPEMEHHU CYTOK, PacloiokeHus: 0a30Boi cTaHiuu u 1p. B
HOYHOE BpeMs CyTOK Harpy3ka Ha 0a30Bbl€ CTAaHIIMU IPAKTUUECKU paBHA HYJIIO.

HccnenoBanust SIEKTPOMAarHUTHONM OOCTAaHOBKM Ha TEPPUTOpUH, Mpuieraromeii k 0a3oBoi
CTaHIMK, OBUIM MpOBeleHbl cnernuanvuctamu BoimmenKom «bumaita» B r. Mocksa. Ilo pesymbraTtam
UCCIJIEJIOBAaHMSI MOXKHO pe3lOMHUpOBaTh, 4TO0 B MockBe u MockoBckoi obmactu B 100% ciayuaeB
ANIEKTPOMAarHuTHas OOCTaHOBKAa B IOMEUICHHUAX HE OTIMdYanach oT (oHoBoil. Ha mnpuneraromeit
Tepputopuu B 91% cnyuyaeB 3apuKCHpPOBAHHBIE 3HAYEHHUS AJIEKTpPOMArHuTHoro mois Obutn B 50 pa3
MEHBIIIE TPENENTbHO TOMYCTUMBIX 3HAUCHHA, YCTAHOBJICHHOTO IS JaHHOTO THIAa 0a30BOM CTaHIIWU.
MakcumanbHOE U3Jy4€HHE NPU MU3MEPEHUAX, MEHbIEe MPEeIbHO IOIMYCTUMBIX 3HaueHud B 10 pas,
OBUIO 3apETMCTPUPOBAHO Y 3/aHUS, HA KOTOPOM YCTAHOBJICGHO Cpa3zy TpH 0a30BbIe CTAaHIMU Pa3HBIX
CTaHJapTOB.

Hmeronyecs: HaydHble JaHHbIE U CYLIECTBYIOLIAs CUCTEMAa CAaHUTAPHO-TUTMEHUYECKOTO KOHTPOJIS
IpU BBEJICHUU B JKCIUTyaTallMI0 0a30BBIX CTAHLUNA COTOBOW CBSI3M MO3BOJSIOT MPUYHCIUTH 0a30BbIC
CTaHLIMU COTOBOM CBSI3M K HanOOJee YKOJOTHUYECKH M CAHUTAPHO-TUTHEHNYECKH 0€30TMacHBIM CHCTEMaM
CBSI3U.

KOHTPOJIb YPOBHEH 3JIEKTPOMATHHUTHOI'O I10JI PAJJHOCPE/ICTB

DJEeKTPOMAarHUTHBIA MOHUTOPHHT TIPEAIOJIAaraeT OLEHKY JJIEKTPOMAarHUTHOW OOCTAaHOBKHM Ha
TEPPUTOPUU pPa3MelleHUs 0a30BOM CTaHIMM Ha BCEX CTaJUAX IPOEKTUPOBAHMS, CTPOMTEIbCTBA U
PEKOHCTPYKIIMK C HEIBI0 COOTBETCTBHS DJIEKTPOMATHUTHOTO TIOJNS JCUCTBYIOUIMM HOPMAaTHBaM
HpeaeabHO JOMYCTUMOTO YPOBHS.

JlokyMeHTaMH, periaMeHTHPYIOIMIMMH METOJIbI OIPEEIEHUs] YPOBHEH 3JEKTPOMAarHUTHOTO TIOJIS,
SBJISIIOTCSL METOAMUYECKUe ykazaHus. s Toro, 4roObl U3MEPUTH YPOBEHb JIEKTPOMArHUTHOIO IMOJIS B
nuana3zone yactoT 300MI'n — 2400 MI'n ucnonb3yroTcs CpeacTBa U3MEPEHHUs, NpeJHa3HAYEHHbIE IS
OTIpeIeNIeHHUs CPEIHEr0 3HAUEHUs INIOTHOCTH MMOTOKA SHEPTUH.

Jlnist omipeniesieHus: peaslbHOTO COCTOSIHUS SJICKTPOMAarHUTHOW OOCTaHOBKM B pailoHaX pa3MelIeHUs
0a30BbIX CTaHIMI MPOBOIAT MHCTPYMEHTAJbHBII KOHTPOJb 3JIEKTpOMArHuTHoro mnousis. OmnpeneneHue
IUIOTHOCTH TIOTOKAa SHEPTHH AJIEKTPOMArHUTHOTO HM3ITyYEHHsSI OT MOOWMIIBHBIX YCTPOMCTB, MPOBOJST IIO
METOAMKAM M CpEJICTBAaX M3MEpPEHMs, HMEIOIIUX COOTBETCTBYIOIINE CEPTH(PUKATHI COOTBETCTBUS.
OCHOBHBIM ITyHKTOM, OTIPEAETISIONINM YPOBEHb TUIOTHOCTH ITOTOKA YHEPTUH OT MOOMIIBHOTO YCTPOWCTBA,
SBJISIETCS €r0 MOLIHOCTb. YUUTBIBAs U3MEHEHUE MOIIHOCTH B 3aBUCUMOCTH OT TOI'O HAaCKOJIBKO yJajleHa
0a3oBasi CTaHIHS, 11EIecO00pa3HO MPOBOJUTHh U3MEPEHUS] HA MAKCHMAaIbHOM YIAJICHUN TPUMEHUTEIIEHO
U3y4yaeMoro HaceleHHOMY MNyHKTY. OIleHKa IUIOTHOCTH IIOTOKa SHEpPIruH, CO3/1aBaeMoOi 0a30BBIMU
cTaHiMsMH B auanasoHe yactor 300-800 MI'n, mpoBoauTcs Ha pacCTOSHUSAX OT JIMIIEBOW CTOPOHBI
AHTEHHBI (CM. PUCYHOK 1).
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Puc. 1. PacctosiHus, Ha KOTOPBIX CIIEIYET MPOBOAUTH U3MEPEHUS IUIOTHOCTH TIOTOKA SHEPTHU
OT MOOMJIBHBIX YCTPOKMCTB, paboTatomux B quanazone yactot 300-800 MI'n
Fig. 1. The distances from mobile devices operating in the frequency range 300-800 MHz
at which it is necessary to measure flux density

bpanyk A.A., WsanoBa JILLA., Snmmua O.P. B cBoeil crathe «3aBUCHUMOCTb BEITUYUHBI
ANEKTPOMArHUTHOTO U3IMY4YeHHs] MOOWJIBHBIX TelNe(OHOB OT MapKu MPOU3BOAMTENS M TOAA BBITYCKa»
3aMepsUTH YPOBCHD JIEKTPOMATHUTHOTO M3TYYCHHSI MOOWIIBHBIX YCTPONCTB Pa3HBIX MMPOU3BOIUTEICH H
TOJOB BBIMYCKA, CpPaBHUBAIM TOJY4YCHHbIC JaHHBIE C TMPENeiIbHO JOMYCTUMBIMU 3HAUYCHUSMU
3JIEKTPOMArHUTHOTO M3NydeHus. B paboTe HCHOJIb30BaICS U3MEPUTENh YPOBHS SJIEKTPOMArHUTHOTO
uznydeHus I13-41 (cm. pucyHok 2) u anteHHa-mpeoOpaszoBarenb ¢ yactoroil 0,3-40 I'T'u u usmepurens
napameTpoB AJIEKTPUUYECKOro U MarHuTHOTO noJieit BE-metp-AT002 (cm. pucyHok 3).

Puc. 2. U3meputenb ypoBHS 2JIEKTpOMarHuTHOTO u3nydenus [13-41
Fig. 2. The measurer of the level of electromagnetic radiation P3-41
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Puc. 3. U3meputenb mapaMeTpoB JIEKTPUUECKOro ¥ MarHuTHOTO 1niosiet BE-metp-AT002
Fig. 3. The measurer of electric and magnetic fields parameters BE-meter-AT002

B pabore tectupoBanuch 34 MOOMIBHBIX YCTPOHCTBA PAa3HBIX MPOU3BOIUTENCH U TOJIOB BHITYCKA,
HauOoJiee MOMYJSPHBIX HAa POCCUHCKOM phIHKE. M3MepeHus MpoBOIMIIUCH B JBYX PEXHMAX: B PEKUME
3BOHKA U pexume oxuaanus. [lo pesyiabraTtam u3mepeHnid BUHO (PUCYHOK 4), YTO 3HAUEHUS INIOTHOCTH
IIOTOKA DHEPIMM B PEXKUME O0KMJAHUSA IOpa3io HUXKE, YEM B PEKUME 3BOHKA, TAKIKE YPOBEHb CUIIBHO
OTJIIMYACTCA OT MOJEIH MOOHWIBHOTO YCTpoicTBa. B pexuMe 3BOHKA IUIOTHOCTH MOTOKA DHEPTUU BCEX
TECTUPYEMBIX YCTPOMCTB COOTBETCTBYET CAHUTAPHO-TUTMEHWYECKMM HOpMaM, KOIZla KaKk B PEXHUME
3BoHKa ycrpoicTB Samsung 2007 u 2009 ronos Bbimycka, Bkyne ¢ Nokia Lumia 2013 npesblmaroT
IIPEJIENbHO JOMYCTUMBIN YPOBEHbD.

B xozme mccienoBanus aBTOPHI BBLIEIMIN TPU MAapKd MOOWIIBHBIX ycTpoiicTB: iPhone, Samsung,
Nokia, Haubosiee pacnpoCTpaHEHHBIX B Halllell CTpaHe M BBIICHWIM, YTO HPOM3BOJIUTENN JTOOMINCH
CHI)KEHHSI YPOBHS DJIEKTPOMArHUTHOTO W3JIydyeHUs, B TO BpeMsl Kak npousBoiutenu mapku Nokia He
YIYYIIAIA 3TOT MOKa3aTellb (PUCYHOK 5).

ABTOpBI IPUXOJST K BBIBO/Y, YTO OCHOBHOE BO3/JEHCTBUE AJIEKTPOMATHUTHOTO U3IYYEHUS UET BO
BpEMs COBEPLICHHUS 3BOHKA, KOTJAa KaK B PEKHUME OXHAAHUA — 3TO BO3JCHCTBUE Ha IMOPAJOK HUXKE.
Takxe ypOBEHb IEKTPOMArHUTHOTO M3JIy4€HUs B OOJIbIICH CTENEHU 3aBUCUT HE OT MapKH YCTpPOIICTBa, a
OT rojJia BBIITYCKa, YeM TeJe(OH «cBexee», TeM OOJIbIlle OH COOTBETCTBYET CaHMTAPHO-TUTHEHHUYECKUM
TpeOoBaHUAM, PUHATHIM B Poccuu.
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Puc. 4. IIn0THOCTH MOTOKA SHEPTUH YCTPOMCTB B PEKUME 3BOHKA U B PEKUME OKUTAHHS
Fig. 4. The energy density of devices in the call mode and in standby mode
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Puc. 5. IIOTHOCTD IOTOKA SHEPTHH MOOMIIBHBIX YCTPOUCTB MPOU3BOJUTENICH B PEKIME 3BOHKA
B 3aBUCUMOCTH OT I'0Jia BBIITYCKa
Fig. 5. The energy flow density of mobile devices manufacturers in call mode depending
on the release year

IJIIEKTPOMATHUTHAA COBMECTHUMOCTD PA/THOSJIEKTPOHHBIX CPE/ICTB

B cratee «IIpobGnema obecniedeHHs] SJIEKTPOMArHUTHOM COBMECTHMOCTH DPaJUOAICKTPOHHBIX
cpenct» aBTopsl: FOpkoB H.K., Auapees IL.I"., )KymabaeBa A.C. oOpamaor BHuMaHue Ha obecrieueHue
COBMECTHOM pabOThI Pa3HbIX PAJUOIIEKTPOHHBIX CPEJICTB, MX B3aMMHOTO HETaTUBHOTO BJIUSHUS JIPYT HA
Ipyra, 3a cyYeT TEHEpPHpPOBAaHUS B3aMMHBIX IOMEX, 3aTPYJHSIONIME HMX HOPMajbHYI0 paboTy.
DJEeKTPOMarHUTHAs COBMECTHMOCTh C KaXIbIM TOJIOM 3aCTaBIsieT YIENsATh K cebe Bce Ooubliee
BHHMaHue obmiecTBa. Tak kak B mocienHee BpeMs €€ MCIONb3YIOT 3TOYMBIIIJICHHUKU, H HE TOJBKO JUIS
MOJIY4eHHUS] KaKoW-TnOo mHdOpMaIuu, HO U 1 ee YHUYTOKeHUsA. CHIbHbIE MCTOYHUKH H3ITYydEHUS
CIIOCOOHBI BBIBECTH M3 CTPOS DJEKTPOHHBIE ONOKM XpaHeHHsl U o0paboTku uHdopmamuu. Benencreue
9TOTO MpOOJIeMa 3alUThl OTHOCUTCS K MIPUOPUTETHBIM 3a7a4aM I10 JIEKTPOMArHUTHONH COBMECTHMOCTH,
KaK Ha YPOBHE KOMITBIOTEPHBIX IIPOrPAMM, TaK U HA YPOBHE TEIEKOMMYHUKAIIMOHHBIX CUCTEM.

DNIeKTpOMarHuTHasE COBMECTUMOCTh — ATO CIIOCOOHOCTh PaTMOTEXHUYECKOTO CPEJCTBA COXPAHATH
HOPMaJIBbHYIO PabOTOCIIOCOOHOCTh B YCIOBHSIX AJIEKTPOMArHUTHOTO BO3JCHCTBHS APYroro ammapaTta.
ABTOpPBI BBIICNISIOT HECKOJIBKO MPUYMH, BBI3BIBAIOIINE MPOOIEMBI 3JIEKTPOMAarHUTHOM COBMECTUMOCTH:
0OJIBIIOE YHMCIIO PAAMOAICKTPOHHBIX CPEACTB B OJHOM TOMENICHHH, OTPAaHMYEHHOCTh JHOO
3arpy’KEHHOCTh ~ JIMala30Ha  4YacTOT, IMOBBIIMIAETCS  U3Jydarolias  MOIIHOCTh  TMEPEIaTuUuKOB,
HECOBEPIIIEHCTBO aHTEHHBIX YCTPOMCTB U MOCTOSHHBIN POCT YHEPTeTUUYECKUX MOTPeOHOCTEH YeIoBeKa.

OOBEKTHI, OKa3bIBAIOIINE B MpOIecce pabOThI, BIUSHUE HA DJIEKTPOMArHUTHYIO COBMECTUMOCTH
PaZMOdIIEKTPOHHBIX CPEACTB HAa3bIBAIOTCA JoHOpamu. OOBEKTHI, MOJBEPraolIuecss BO3JACHCTBUIO
3JIEKTPOMArHUTHOTO U3ITyYEHHUs APYTOro yCTPOMCTBA, HA3bIBAIOTCS perenTopaMu. BaxkHO OTMETHTB, YTO
pPaZMO’IIEKTPOHHOE CPEICTBO MOXKET OBITh KaK MCTOYHUKOM, TaK M PEIENTOPOM 3IEKTPOMArHUTHBIX
nomex. B ciyuae, ecnu 35eKTpOMarHUTHBIE BOJHBI PACTIPOCTPAHSIOTCS B OTKPHITOM MPOCTPAHCTBE, TO
YpOBEHb TMOMeX OyleT 3aBUCETh OT HECKOJNBKHUX (DAKTOPOB: MOIIHOCTH IOMEX, PACCTOSHUE MEXKIY
HMCTOYHMKAMHU TIOMEX, UTMHBI BOJIH, TTApaMETPOB Cpebl pacipocTpaHeHus. Ha pucyHke 6 mpeacTtaBieHa
CXeMa BO3MOXKHOTO BIMSHUS TIOMEX Ha HOPMaJbHYIO paboTy paiiodIeKTPOHHOTO CPECTBA.
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HeTowrmsm SNEETPOMATHETHRDE TOMEX

Cpena pacmpocTpansHHA TOMER
lanbEaRH9ecKas CeAsk Tepes Ceasb uepes Cexsb "epes
| CBA3B 3MEKTPHYECKOS IO/ MATHHTHOE IIOMI2 HITYIEHHE ‘

HleToummen SIEETPOMATHETHRIE MOMER

Puc. 6. O00011eHHas cXeMa BO3MOKHOTO BIMSIHUSA 3JIEKTPOMAarHUTHBIX IOMEX
Ha paJIn0dJICKTPOHHBIE CPEACTBA
Fig. 6. A generalized scheme of the possible effect of electromagnetic interference
on radio electronic equipment

BiusiHue MCTOYHMKOB IOMEX Ha JIPYrHe€ YCTPONCTBA MOXET OBITh BBI3BAHO HAJUYMEM OOLIMX
JJIEMEHTOB B JJIeKTpuyeckux wLemnsx. CTOUT oOpaTUTh BHUMAaHME, 4YTO BO3JCHCTBHE IIOMEX Ha
PaIMO3JIEeKTPOHHBIE CPEACTBA MOXKET IMPOSBIATHCA 32 CYET M3MEHEHHE SHEpPronoTpediieHus. ABTOPHI
IPUBOJAT MIPUMEP, UYTO MPHU BKIIOYEHUU KAKOT'0-JIMOO MOIHOTO YCTPOWCTBA MEHSIOTCS YCIOBUS PaOOTHI
Pa3IUYHBIX PAJAMOVIEKTPOHHBIX CPEACTB M3-32 HW3MEHEHHS HAIPSDKEHUS  JJIEKTPONUTAHUS U
BO3HHUKAIOIIMX ITPH 3TOM MEPEXOIHBIX MPOLIECCAX.

HcTounukn momMex MOXHO pa3ieluTh Ha (YHKIHOHAIbHBIE ¥ HEPYHKIHMOHAJBHEIE.
HedyHnkunoHanbHble MCTOYHMKM — 3TO 3JEKTPUYECKUH TPAHCIOPT, CBAapO4yHOE O00OpY/IOBaHMUE,
npoBoaHble Kabenn W T.J. WX riaBHas OCOOEHHOCTb, YTO 3JIEKTPOMArHUTHBIE BOJIHBI, CO3JAOLIUE
IIOMeXY, HE Y4YacTBYIOT B Ipoleccax INpuema/nepesadyd HH(QOpMaluM, T.€. HE COAEp)KaT IOJIE3HOro
curHana. @OyYHKIMOHAIbHbIE HCTOYHUKH — 3TO PAJUO- M TeJleNepelaTYuKH, KOTOpbIE H3IIydaroT
JJIEKTPOMAarHUTHBIE BOJIHBI 4Y€PE3 IEPENAOIINE AHTEHHBI B OKPYXAIOIIYI0 Cpely B LEIX Iepenadu
uH(pOpMaLUH.

3AK/TIO9EHHUE

Ha ceromusmnuii aeHp npobGiiema oOecredyeHus 3JIEKTPOMAarHUTHOM COBMECTUMOCTH SIBISETCS
OJIHOM M3 IJIaBHBIX 3aJa4 COBPEMEHHOM paJMOTEXHUKH. AKIEHT 3aKJIF0o4aeTcsi B TOM, 4TO Ipobiema
o0ecreyeHHus DJIEKTPOMArHUTHOM COBMECTMMOCTH NPOHMKAeT B OOJBIIMHCTBO CYLIECTBYIOIIMX
HalpaBJIEHUN paJUO3JIEKTPOHUKH, OHA YCTAHABIMBACT B3aUMHBIE CBSI3U MEXJIYy HHUMH, 0O0pasys
UEepapXUUecKylo CTpykTypy. IIpobimema 3JI€eKTpOMarHMTHOH COBMECTUMOCTH peELIaeTcs IMyTeM
KOMILIEKCHOTO TI0JIX0/1a, YTO SIBJISIETCS HEOOXOJUMOCTBIO U OCOOEHHOCTBIO 3TOT0 HAIIPABIICHHUS.

Taxxe B paboTe OblIa 3aTpoHYTa TeMa 3JIEKTPOMArHUTHOTO W3IYYEHUS M AIIEKTPOMArHUTHOIO
MOHMTOPHHIA. 3alIMTa OT 3JIEKTPOMArHUTHOI'O H3JIy4YEHUS Ha CETOAHSIIHUN JeHb HUMEET OTPOMHOE
3HayeHue. VX COOTBETCTBME K CAHUTapHBIM HOpMaM U COOJIIOJIEHHE TMPOCTHIX MpaBUI C
CUCTEMATUYECKUM MOHHUTOPUHIOM Cpellbl OOWTAaHMS IO3BOJIUT HE JOMYCTUTh IHPEBBLIIIEHHE HOPM
IpeeNbHO JOMYCTUMBIX YCIOBUN M HE TOIYYUTh HETIPUATHBIX MPOOJIEM, CBSI3aHHBIX CO 3/J0POBbEM.
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