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MOBUJIBHOE YCTPOMCTBO SKOJIOT' MYECKOI'O
MOHUTOPHUHI'A YPOBHA 3JIEKTPOMAT'HUTHOT O I10JIA
Ensrun C.B., Apmep A.I.

Viavanosckuii eocydapcmeeHHblzZ mexHu4eCcKuul YHUsepcumem, Vavanosck
[MonmpoGuast madopmarrs 00 aBTOpax pa3MellicHa Ha caiTe
«Yuéusle Poccun» - http://www.famous-scientists.ru

B craThe mpemyaraercsi mMoaxoJ K 3KOJOrHYeCKOMY MOHHUTOPHMHIY YPOBHS
3JIEKTPOMArHNTHOTO M3JIy4eHUs] HA TePPUTOPUAX NnpeObIBaHus Jroxei. s
peann3anuu NMpeNIOKEeHHOr0 MOAX0Aa pa3padoTaH0 yCTPOICTBO IKOJIOTHYe-
CKOT'0 MOHMTOPHHIA YPOBHS 3JIeKTPOMATHUTHOIO IOJISI. Y CTPOWCTBO OCHO-
BAHO HA aHAJIOrax, MCIOJb3YeMbIX IJs1 MOHUTOPMHIA 30H NMOKPBITHS ceTeil

COTOBOIi CBAI3M.

C pa3BUTHEM BCEBO3MOXKHBIX CeETeH
MOABIKHON PaluoCcBs3n pa3paboTaHbl U IO-
CTOSIHHO Pa3BUBAIOTCS CUCTEMbl MOHHTOPHH-
ra KadecTBa IMpemocTaBieHus yciyr. OmgHako
XapakTepHO, YTO B MOAOOHBIX CHCTEMax He
yAemsieTcsl JOMKHOEe BHUMAaHHUE KOHTPOJIO 3a
MPEBBILICHUEM TPEAEIbHO AOMYCTUMOTO IS
YeJOBeKa YPOBHS 3JIEKTPOMAarHUTHOTO H3ITY-
YeHUs], CO31aBaeMOro NepeialonMu aHTEH-
HAMH HECKOJIBKHX OIHOBPEMEHHO padoTaro-
LIMX HA JAHHOH TEPPUTOPHU OIEPaTOPOB.

[Ipennaraemoe ycTpoiicTBO mpenHa-
3HAYEHO MJIsl MHTErpajbHOrO0 W3MEPEHHsS H
KOHTPOJISI PEBBILICHUS TPENEeNbHO JOMYCTH-
MBIX YpPOBHEH 3JEKTPOMAarHUTHOTO H3Iyde-
HUSl C BO3MOKHOCTBIO COXPAHEHHUs MapaMeT-
POB BIEKTPOMArHUTHOTO MO HA HCCIenye-
MOH TEpPUTOPHH, a TAKKE KOOPJHHAT HAXOXK-
JIeHUs1 MOOUJIBHOTO OOBEKTa C YYETOM BBICO-
Thl, HA KOTOPOM YCTAHOBJICH MOOWJIBHBIA W3-
MEpUTEIbHBIN TepMHUHATL.

HenocraTtkamu M3BECTHBIX YCTPOWCTB,
BBIMOMHSIOMUX (YHKIUIO MOHUTOPHHTA CHUC-
TeMbl 0a30BbIX craHimid [1-5], sBasercs To
YTO, OHH O00ECHEeYMBaIOT U3MEPEHHE YPOBHS
3NIEKTPOMAarHUTHOTO TOJS TONBKO Ha OTAENb-
HO B3SITBIX YacTOTax OTHAEIBHO B3STHIX CHC-
TeM cBsi3u (cranmapra GSM wimm  npyrux
CTaHJApTOB CBSI3M) B JWana3oHe paboumx
YPOBHEH 3JEKTPOMArHUTHOTO TOJSi C WTHO-
pPUpOBaHUEM 3HAYEHHH MPEBBILAIOMINX 3TOT
IMana3oH, HO TMPEBBINAIONIMX MpPEnelbHO
JOIMYCTUMBIE ISl 4enoBeka HOpMbl. Kpome
TOTrO, OHH O00ECIEYHBAIOT JOCTATOYHO H30H-
paTeNbHBIA M0 YacTOTe€ aHAJINW3 YPOBHS dIIEK-
TPOMarHUTHOIO TOJIsl, KOTOPBIA HE JaeT UHTe-
IpajJbHON OLEHKH YPOBHS 3JIEKTPOMArHUTHO-

TO IOJISl IPEBBIIAIOIIETO HOPMBI TPEeNebHO-
ro 3HA4YCHUS B HHTEPECYIOLIEM Hara3oHe
gactoT. OHaKo MOAOOHBIE YCTPOMCTBA IO-
3BOJISIIOT MPUBS3BIBATH M3MEPUTEIbHBIC JIaH-
HBIE KO BpEMEHH, JaTe, reorpapuueckiuM Ko-
OpIMHaTaM M BBICOTE HaJ YPOBHEM MOpsI, YTO
O4YEHb BaXHO INPH HU3MEPEHUH B YCIOBHSX
T'YCTOHACEJICHHBIX pailOHOB TOpONOB U Jpy-
T'HX KPYITHBIX HACEIICHHBIX ITYHKTOB.

AHanmu3 XapakTepUCTHK HM3BECTHBIX
YCTPOHCTB MOHUTOPHHTA CHUCTEMBI 0a30BBIX
CTaHUUH TOKa3blBa€T, YTO Ui IOMy4YEeHUs
OOBEKTHBHOM KapTHUHBI BIIEKTPOMArHUTHOTO
3arps3HEHUs] TEPPUTOPUU  M3MEPHUTENBHOE
YCTPOMCTBO TOIDKHO 00CCIICUHBATD:

1. BO3MOXXHOCTb WHTErPajbHOTO W3-
MEpPEHHS MOIIHOCTH H3JIyYeHHS COBOKYITHO-
CTH OJHOBPEMEHHO pPa0OTAIOIIMX H3ITydaro-
IIMX aHTEHH pa3jM4YHBIX OIEpPaTopoB, pado-
TAIOIIMX B Pa3JIMYHbIX JIHAIa30HaX;

2. [IpuBs3KYy M3MEPHUTENBHBIX TaHHBIX
KO BpEeMEHH, JiaTe, reorpaduuecKuM KOOpIH-
HaTaM M BBICOTE;

3. CoxpaHeHHe pe3yabTaTOB H3Mepe-
HUS B SHEPTOHE3aBUCHMON MaMsITH,

4. BO3MOXXHOCTh aBTOHOMHOW pa0OThI
(6e3 yyacTus oneparopa);

5. BO3MOXHOCTD PabOTBI B 3aKPBITHIX
MOMEIICHHAX (KBapTHPBI WM HMHBIC MECTa
MPOAOJDKUTENBHOTO PEOBIBAaHUS JTFONIEH).

C y4yeToM MepeducieHHBIX BBIIIE Tpe-
OoBaHuii ObLIO pa3zpaboTaHO TpemyaraeMoe
YCTPOMCTBO 3KOJIOTMYECKOTO MOHHUTOPUHTA
YPOBHSI IEKTPOMAarHUTHOTO MO, (BYHKIHO-
HaJbHAsl CXeMa KOTOPOro MpHBEAEHA Ha PHC.
1 [6]. Ans moBBILICHHUS TOCTOBEPHOCTH IMPO-
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1ecca M3MEPEHUsl HCIONb3yeTcsl MpoIenypa
KOMILJIEKCHPOBaHUS TIOTY4aeMbIX JaHHBIX.
YCTpOHCTBO HKOIOTUYECKOTO MOHUTO-
pUHTAa YPOBHS 3ICKTPOMATHUTHOTO  ITOJS
oOecrieynBaeT U3MEPEHNE IUIOTHOCTH MOTOKA
moraocty or 0,01 no 20 MxB1/cM2 B muamna-
3oHe 0,1-2,7 I'T. Jlns yMeHbIIICHUS OMIHOKA
M3MEPEHUsST UCIONB3YIOTCS JIBa WIACHTUYHBIX
W3MEPUTENBHBIX KaHalla W TOCIeIyoInas
oreparys KOMIUICKCUPOBaHHUS PE3YJIBTATOB
n3MepeHus. M3MepeHusi IpOu3BOIATCS C MH-
TepBaiioM, paBHbIM 1 mc. [y kaxmoil ThICS-
g m3MepeHuit (uepe3 1 ¢) BbIUMCHTAETCS
OLIEHKa MAaTEeMaTHYCCKOrO OXKUIAaHUS, KOTOpas
paccMarpuBaeTcs Kak pe3ylnbTaT H3MEPCHHSL.
3areM 3TH JaHHBIC TPUBS3BIBAIOTCH K TEKY-
M naHaeiM GPS npueMHHKa 1 3aHOCATCS B
kapty namstu (MMC). Tlepuon onpoca GPS
MPUEMHUKA ONPEACIASTCS KOHKPETHBIMU T10-
TpeOHOCTSIMH HM3MEPEHUS, 3aBUCAIIMMH OT
WCCIIEAYEMOU TEPPUTOPUH U CKOPOCTH €€ 00-
xona. Jns 3aganns pexuma usmepenns MMC
JIOTIOTHUTEIBHO COICPXKUT (aitn koH(pUrypa-

LIUU YCTPOWCTBA OSKOJIOTHYECKOTO MOHHUTO-
pUHra ypOBHS 3JEKTPOMarHUTHOro moms. B
MMC wucnons3yercsi (aiinoBas CTpyKTypa
FAT 16, 4to mo3BONSAET AOCTATOYHO IMPOCTO
OCYILECTBUTh B3aUMOJEHCTBHE MOOMIBHOTO
HU3MEPUTENBHOTO TEPMHUHAJIA C KOMIIBIOTEPOM.
Ot0 obecrieurBaeT BO3MOXXHOCTD MOCIEAYIO-
el 00paboTKM M3MEPUTENBHBIX JaHHBIX U
MOCTPOEHHUST KapT 3JIEKTPOMAarHUTHOTO 3a-
TPS3HEHHUS KOHTPOIMPYEMOH TEPPUTOPUH C
ydeToM BpeMeHH usMepenus. Kpome Toro,
BMECTE C OLICHKAMH MAaTeMaTHYECKOIO OXKH-
JaHUS TUIOTHOCTH TOTOKAa MOIIHOCTH TPEnoc-
TaBJISIETCST BO3MOXKHOCTh TMONTYYEHHS OLEHOK
MOrPEIIHOCTH W3MEPEHHH M YCTaHOBIICHUS
KOPPENSUOHHON CBA3M MEKAY KaHalaMH
n3MepeHns. B ycTpoiicTBe 3K0I0rHYECKOro
MOHUTOPUHTA YPOBHS BIEKTPOMArHUTHOTO
MoMsI TPerycMOTpeHa BO3MOKHOCTH (hopmu-
poBaHus mabnoHa ¢aita KoHPUrypauuu u
BO3MOXXHOCTb CO3[aHHMsA HOBOro (aima mis
XpaHEeHUs! U3MEPUTENBHBIX JaHHBIX.

MMC SPI port | UARTO —2PY» b5 EM-406 _Y
port a RXD1
L/ ADA-0086-L
—{ Aps314 L9 ADco T
| [ 9TAc K—> rc +5B
ADA-0086-L
N BEEP (" \
1 Aps314 [FYlsf ADC1 | N/
N Format MMC
/1) Control 1 1
4 & «— +33B
AN
(%) Control 2 T +3,3V T +5V
+12V
“\\K/]\ Control 3 DC/DC convertor |<«—
Y MukpokoHTpornnep

Puc.
AJIEKTPOMATrHUTHOTO TIOJSI

YCTpOHCTBO HKOIOTUYECKOTO MOHHUTO-
pHUHTa YPOBHS 3JIEKTPOMATrHUTHOTO TIOJS pac-
CUMTAHO Ha PabOTy OT BHEIIHEro MCTOYHUKA
IMUTAaHHUA IIOCTOSIHHOro ToKa 8-36B, B Kauect-
BE KOTOPOT0 MOXET OBITh MCIIOIh30BaHa OOp-
TOBasi CETh aBTOMOOWJIS WM BHEIIHSS aKKy-
MYJISITOpHAst OaTapes.

1. CDYHKL[I/IOHaHBHaH cxXeMma YCTpOfICTBa 9KOJIOTUYCCKOI0O MOHHUTOpPHUHIA YPOBHSA

Ha nepenneit manenu ycrpoicTBa pac-
MOJIOKEHBI TPU KOHTPOJNBHBIX CBETOAMONA
(«K», «3» 1 «K»), M03BOSIONINE OMEPATHB-
HO OTCIEXHBaTh COCTOSHHE €ro padoThl —
coctosiane GPS mpueMHuKa, pe3ynbTaThl U3-
MEpEHUs IJIOTHOCTH IMOTOKa MOIHOCTU. Ha
puc. 2, puc. 3 1 B Tabnuie 1 npuBeneHa cur-
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HaJgbHas WHGOPMAIKS, WCIONb3yeMas B YCT-
pOWCTBE  DKOJIOTMYECKOTO  MOHHTOPUHTA
YpOBHS 3JIeKTpoMarHuTHoro mons. Ha puc. 2
BBEJICHBI CIICNYIONIHE 0003HAYCHUS !

— cocrosuue 1: monusie gaunsie ¢ GPS
MPUEMHUKA, H3MEPHUTEIb YPOBHS 3JICKTPO-

— COCTOSHUE 2. HENONHbIE JaHHBIE C
GPS npuemHuKka (ecTh TOIBKO BpeMs U J1aTa),
WU3MEPUTENb YPOBHS 3IIEKTPOMArHUTHOTO I10-
JIS1 HCTIPABEH;

— cocTosiHME 3 ToHbIe faHHble ¢ GPS
MPUEMHHKA, W3MEPHUTEIb YPOBHS DIIEKTPO-

MarHUTHOI'O IIOJISA UCIIPABEH,

O T

MAarHuTHOTIO ITOJISA HCUCTIPABCH.

CocmosHue 1

0 2,4 c
AN coomonmue 2

0 2,4 c
CocmosHue 3

0 2,4 c

Puc. 2. TTocnenoBarensHOCTh CBeueHHs cBeToauona «3» («K») ycTpoicTBA DKOIOTHUECKOrO
MOHUTOPHUHIA YPOBHSI 3JIEKTPOMATHUTHOTO MOJIS

Taﬁmma 1. Ta6m/1ua COOTBCTCTBUS CBCTOBLIX M 3BYKOBBLIX CHUTHAJIOB MOOHJIEHOTO U3Mepu-
TCIBHOI'0 TCpMHUHAJIA

No CoObITHE Curnanusanus
1 | Bxiarouenue 3 3ByKOBBIX curHana 1o 0,2 c. Bxirouenue Ha 1,2 ¢
CBETOIMOAOB «K», «3» 1 «2K»
2 | 3aBepmienue ¢popmatupoBanus | [lepuoguueckue 3ByKoBble CUTHANBI 110 1 ¢ uepe3 1 c u
MMC-kapThl WHBEPCHBIM CBEUEHUEM CBETONUOAOB «K», «3» u « K»
3 | OrcyrctBue MMC-kapThl 5 3ByKkoBbIX curHana mo 0,2 ¢
4 | HepopmarupoBanHas MMC- | [lepuognueckue 3BykoBbie curaaisl o 0,2 ¢ uepes 0,2
KapTa C M UHBEPCHBIM CBEYCHHUEM CBETOIHOAOB «K», «3» 1
«K»
5 | HeucnpaBuocts GPS- HenpepsiBHbIii 3ByKkoBOI curHain. [lepuonndeckoe
MPUEMHHKA CBEYECHHUE CBETOANOAOB «K», «3» n «K» 1o 0,2 ¢ ue-
pe30,2¢
6 | Ommbku ipu pabore MMC- OtnenbHbBIC 3ByKOBBIE curHaibI 1o 0.2 ¢
KapThl
7 | CocTosiHHE 3JIEMEHTOB MO- CocrostHue cBeroquona «3» («K»)
OUIBHOTO U3MEPUTETHHOTO (puc. 2)
TepMHUHAJIA
8 | Pesynbrarsl n3mMepeHus Cocrostaue ceeroquona «K» (puc. 3)
dopMmaT U3MEepUTENBHBIX JaHHBIX ycT-  5421.1380, N, 04822.9373, E, 1.51, 118.46,
porictBa  sKkonmormueckoro — MoHmtopuHra 260208, 219.1#56, 57, 54, 55, 59, 58, 61, 59.

YPOBHS AJIGKTPOMArHUTHOTO TIOJISI KIMEET ClIe-
ayrommid  Bua:  $01, 04, 135313.000, A,

PacumdpoBka n3MEpUTENBHBIX JaHHBIX MPH-
BeleHa B Taonuie 2.
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l < 0.1 mkBm/cm2
0 0,3 0,6 0,9 1,2 15 1.8 2,1 24 c
S |
S . . . - . > 1.0 mkBm/cm2
? 0 0,3 0,6 0,9 1,2 15 1,8 2,1 24 c
&
g |
) > 5.0 mkBm/cm2
2 0 0,3 0,6 0,9 1,2 15 1,8 2,1 24 c
=
2 |
g > 8.0 MkBm/cm2
8 0 0,3 0,6 0,9 1,2 15 1,8 2,1 24 c
> 10 mkBm/cm2
0 0,3 0,6 0,9 1,2 15 1,8 2,1 24 c

Puc. 3. HOCJ’IC,Z[OBaTCJ'H:HOCTI: CBCUCHHA CBCTOAHOOAA «K» B 3aBUCHMOCTH OT IJIOTHOCTH IOTOKa

MOITHOCTH

Tabanua 2. PactindpoBka n3MepUTENBHBIX TAHHBIX

Ne HasBanue napamerpa PacimpoBka mapamerpa

1 |3 Ha4aao COOOIICHHS

2 |01 HOMEp MOOMIIBHOTO U3MEPUTENBHOIO TePMUHANA

3 |04 MIPOLICHT 3aIOJIHEHUS KapThl MaMATH

4 | 135313.000 Bpemst (UTC Time)

5 |A MHJIMKATOp JocToBepHOCTH AaHHBIX GPS (Status,
A=data valid or VV=data not valid)

6 | 5421.1380,N mmpora (Latitude)

7 104822.9373,E nonrora (Longitude)

8 |151 ckopocth (Speed Over Ground, knots)

9 |118.46 kypc (Course Over Ground, deg)

10 | 260208 nara (Date, ddmmyy)

11 | 219.1 Beicota (MSL Altitude, m)

12 | # Ha4yaJi0 U3MEPUTENBHBIX JaHHBIX

13 | 56* MIPUBEIECHHBIA YPOBEHB MJIEKTPOMArHUTHOTO OIS C Mep-
BOT'O IATYMKA

14 | 57* MIPUBEIECHHBIA YPOBEHB JIEKTPOMArHUTHOTO MOJIS CO
BTOPOTO JJaTYUKa

* quLIpC HU3MCPCHUS, TMOJYUCHHBIC Y€PC3 OJHY CCKYHIY. Ka;xnoe HU3MCPCHUEC, €CTh CPCAHCC 3HAYCHUC

1000 m3mepenmii, BHIOMTHEHHBIX Yepe3 1 mc.

Taxum 00pa3zoM, yCTPOHCTBO SKONOTH-
YECKOr0 MOHMTOPHHIA YPOBHS 3JIEKTpoMar-
HUTHOIO TOJNS Ha TEPPUTOPUAX JAEUCTBUSA
CHCTEM PaJHMOCBA3M MOXET OBITH HCIOJb30-
BaHO M TOCTPOEHUSA KapThl DJIEKTpoMar-
HUTHOIO 3arpsA3HEHUS  COOTBETCTBYIOIIEH
TEPPUTOPUH C yKa3aHHUEM MECT C IpEBBIIIe-
HUEM JOMYCTUMOTO YpPOBHS 3JIEKTPOMAarHUT-
HOTO TOJSL.

[IpenmymecTBa pazpaboTKu:

1. Muanazon pabouux uactor 0,1-2,7
[T

2. IpuBsi3ka M3MEPUTENHHBIX JTaHHBIX
K reorpadUyecKuM KOOpJMHATAM, BBICOTE
HaJ[ YypPOBHEM MOpS, BPEMEHU U JaTe;

3. Pabora 0e3 HemoCpenCTBEHHOTO
y4acTHsl OrnepaTopa;

4. CoxpaHeHHUE pe3yJIbTaTOB H3MeEpe-
HUS.

YeTpolicTBO MOXKET MPENCTaBIATh HH-
Tepec Jyis:
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1. Opranu3anwii, 3aHUMAIOIIUXCS KOH-
TpOJIEM  DJIEKTPOMATHUTHOTO  3arps3HEHUS
OKPY’KaIOIIero MpoCTPAHCTBA;

2. OnepaTopoB CBsI3H, AJIs1 KOHTPOIIS 3a
COOCTBEHHBIM 000pPYIOBaHUEM;

3. YacTHBIX JIHIL

B nacTosiiiee BpeMs W3TOTOBIICH J€ii-
CTBYIOIIMI TMOTHO(YHKIIMOHAIBHBI MaKeT
YCTPOMCTBA 3SKOJIOTMYECKOTO MOHUTOPUHTA
YPOBHS 3neKTpoMarHutHoro mnons. I[Ipomon-
KEHUE paloT M0 TAHHOMY MPOCKTY 3aKJI0Ya-
eTcsl B MOCTPOCHUM DJICKTPOHHBIX KapT MECT-
HOCTU C HAHECEHHWEM Ha HUX YPOBHS DJIEK-
TPOMArHUTHOTO TIOJSL.

Ioooepoicano epanmom PODIH 08-07-
97000-P_nosonicve_a.
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THE DEVICE OF ELECTROMAGNETIC FIELD ECOLOGICAL MONITORING
Yelyaghin S.V., Armer A.l.
Ulyanovsk State Technical University, Ulyanovsk

In this paper an approach to ecological monitoring of electromagnetic radiation level in
territories of people stay is proposed. The device of electromagnetic field ecological monitoring
is developed for realisation of the proposed approach. The device is based on the analogues used

for cellular networks cover zones monitoring.
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