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Hu3Kko4acTOTHaRA MHRYKTUBHAA aspoanekTpopassenounas cuctema
EM-4H B CAMONIETHOM W BEPTONETHOM BapuanTax

Bonkoevukwit AK., Kapwakos E.B. , Monosuy B.B., 3A0 «FeotexHonoruu», r. Mockea
Tpycos A.A., 3AO MHMNM «Aaporeoduamka», r. Mocksa =

BseaeHne

B pAaoy asporeoduanyeckux MeToaos,
JKTNBHO NPUMEHREMBIX Ha MpaKTuKe, O4eHb
gaxHOE MECTO 3aHUMAeT 3nekTpopasseska B
pa3NUUHBIX ee moaudukaumax. Uctopus pas-
puTMs  a9PO03NEKTPOPA3BEAOYHLEIX  CUCTem
wacuuTbiBaeT yxe Gonee nonyseka [1].
HecMOTps Ha CTONb FOnMqu|m BO3pacT, 3Ta
oTpacnb NPaKTU4EeCcKkon reodpu3nkn npooonxa-
et 6ypHO pa3BuBaTLCs. bonee Toro, B nocnea-
une roAbl BO BCEM MUpe a3poanekTpopa3seaka
nepexusaeT NOAbEM, BMNONHE CPABHWUMBbIN C
AMHAMUKOW PA3BUTUA CPABHUTENLHO MONOAOIA
33p0rpaBMMETPNN. HYyTb Nv He kaxabin rog
NORBNAKOTCA HOBLIE CUCTEMLI UMM NpeanaraT-
cq HOBbIE MOAUPUKAUMN YXE XOPOLIO 3apeko-
menposaBwmnx cebs komnnekcos [2].

MpakTn4eckn BCe CYLWECTBYIOWME BapuaHThbl
30eKTpOPa3BeAoYHON a3pOCLEMKN, TakK MUNuU
unaue, 6bin onpoboBaHbl Ha TeppuTopumn Poc-
cuitckon @epepaumun. Ha cerogHAWHWN OEHb
MOXHO C YBEPEHHOCTbIO CKa3aTb, UTO B Hawen
cTpaHe Haubonee WNPOKO NCNONLIYETCA aNeK-
TpOpa3BefoYHas  cucTema, peanuaylowas
MeTOA HU3KO4AaCTOTHOrO AWNONIbHOFO WMHAOYK-
TneHOro Nnpodunuposanusa (ANN-A). Hanbonee
macwTabHbele paboThl C UICMONBL3OBAHWEM TAKMUX
cuctem nposoaut 3A0 THMN «Aaporeogpunan-
ka». AnnapaTtypa, pa3paboTaHHas Ans 3TOro
MeToAa, NO3BONAET NMPOWM3BOAUTL CbEMKY W
nony4ate KapTel 3P PEKTUBHLIX NPOBOAUMO-
creit macwtaba 1:25000 [3]. Mpu atom cpen-
HAS NpoOM3BOAMTENbHAS CKOPOCTb CbEMKM
coctasnser okono 100 km/4ac. Peyb uper o
cucteme EM-4H, paspabotaHHOM kKOMNaHwnewn
3A0 «leoTexHoNOrMm».

TexHnyeckoe onucaHue EM-4H

Annapatypa EM-4H BbinonHAeT OQHOBpeEe-
MEHHblE U3MepeHusa Ha YyeTwipex yacTtotax 130,
520, 2080 v 8320 lu. B ka4ecTBe MCTOYHMKA
nons UCnonb3yeTcs 3akpenneHHas Ha dpros3ena-
X€ NetatensHOro annaparta ropu3oHTanbHas
MHOroBMWTKOBas pamka (BepTuKanbHbI MarHuT-
He aunonb). B peann3oBaHHbIX CUCTEMAX
HocnTenamu 6einn camoneTtel AH-2, AH-3 1 Bep-
Toner Mu-8. B camoneTHbix BapuaHTax netns
Nepenaryvka HatarmeaeTcs mMexay GunnaHHbI-
MW CTONKkaMK v 3a0HUM WBAPTOBOYHLIM Y310M.
B pesynsrate ona umeer GopMy TpeyronibHuka
Mowapneo okono 40 m2. MMpu ycTaHOBKE Ha
B€pToNner Mu-8 ans MoHTaxa nepemaTyuka
KOHCTpyMpyeTcs cneunansHas pama, k KOTOPO
kpenutcs netna (puc. 1). Nnowapb BWUTKA
Cocrasnaer yxe okono 60 m2. dopma Toka
Npeacrasnser co6on CYyMMY rapMOHUYECKuXx
(WTHanoe cooTeeTcTRylOWMX 4acTOT. Aunons-
Hble MOMeHTHI 0TAM4aTCA ANA pasHbix TUNOB
HoCutenen, nx OpPUEHTUPOBOYHLIE BEAVUUHDI
Ana yeTwipex wactoT B nopaake BO3pacTaHus
toctaenaioT: 20000, 10000, 6000, 3000 A- m?.

M3mepenne napameTpoB NepeMeHHOro mar-
"THOro nons ocywecTeAsieTca NPUEMHBLIMN
DaMKaMw, pacnonoxeHHbiMn B roHgonNe, 6yKkcun-
PYemoit na Tpoce mnunon 70 metpos. Mpu-
EMHAK uUmeeT kaWanbl Mamepenunit N0 TPEM
OPTOrOHaNLHLIM ocsM. Ero 4yBCTBUTENBHOCTHL
"3 pabounx wactoTax cocrasnaer AecATLe, v
Raxe cotwie fonu MkA/M.
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Puc. 1. Cuctema EM-4H na 6opTy BepToneta Mu-8

Mpun Takux reoMeTpuyeckux napamerpax
cucTeMbl cyw,ecteyeT masectHasa npobnema -
KOMNEeHcauus BNNAHMA HaBeAeHHblXx Ha BopTy
CBOEN 4acCTOThl, OTANYHOM OT paboyumx. CurHan
netaTenbHOro annapara TOKOB.

Ona eé peweHus B cucteme EM-4H ycTa-
HaBNMBAaKTCA ABE KOMNEHCUPYIOLWMNE NETAN.

B kaxgylo netnio komneHcaTtopa 3akaymsa-
eTCH TOK Ha 3TWx 4acToTax naMmepseTcs npu-
€MHUKOM HapaBHe C OCTaNbHbIMW. 3aKOH pac-
NPOCTPAHEHUS MarHUTHOTO NONsA OANHAKOB ANd
Bcex 4acToT. MNoatomy Ha BeicoTax 6onee 500
METPOB, rae OTKAMK OT 3eMau npeHebpexmmo
Man, MOXHO nogodbpartb NUHENRHY KOMBWHa-
Uni0 BEKTOpPOB OONbLLIMX MONYOCEN JANUNCOB
nonspu3aumm Ha KOMMEHCUPYIOLWNX YacToTax,
paBHYIO NPOEKUUN MHUMOro BekTopa pabouen
4aCTOThl HA UX NNIOCKOCTL. Taknm o6pasom, npu
BbIYMTAHUWN ITOW NNHENHON KOMOMHaLMK, nony-
YaeTcs NNHENHO NONAPU30BaHHbIN curHan. Jta
onepauma NPoOAenLIBaeTCcs C Kaxaon ua pado-
yux vactoT. [anee d¢asa peTekTUpoBaHua
sbibrpaeTcsa Tak, 4Tobbl BEKTOPLI BO3OYxXaeHUs
oka3anucb AENCTBUTENbHLIMU. Tak Kak Koad-
¢puumeHTs NoabupaloTca aBToMaTuyecku 6op-
TOBbIM KOMMNbLIOTEPOM, Ha 3TWU NPOLEAYPbLI YXO-
ONT COBCEM HEMHOTO BPEMEHU: 2-3 MUHYTHI.

CtabunbHOCTbL ccTeMbl oB6ecneveHa Beene-
HMeM CreunanbHoro 3TanoHHOro curHana. B
pesynbtate, AOCTATOMHO MPOW3BOAUTL KOM-
neHdcaumio ABaX /bl 3a BbLINET — B Ha4Yane n B
KOHUE.

Uamepnaembie napamMeTpbl

Pesynsratom pabotbl cucrtemnl EM-4H [5]
SABNSNOTCS CIMI(I)CIﬂlIhIO W KBAAPATYPHBLIE KOMNO -
HEHTbLI AN aMNINTY ALl N Pa3ibl KOMNOHEHT BEK-
Topa nepemMennoro MarnnTHoro Nonst Ha Kax-
noin na pabounx vactor - 130, 520, 2080 n 8320
. Kpome Toro, BuiMMCRsioTcn TPaagnLMOHHbLIE
ans metoaa AWUM-A ortHoweHus nonyocen,
kpaapatel OONLWKUX NONYOCEW W YINbl B OCHAX
npueMHnka OGONbWINX NONYOCEN 3NAUNCOB
nonapu3aumn. [lononHUTensHo onpeaenseTcs
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Puc. 2. Mpadmku aasnucumocTu cridasHoi (ReHz) 1 keaapaTypHOi (IMHZ) KOMMOHEHT OTKIUKA  Ha YKA3aHHO 4acTote gy
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Puc. 3. Mpadwmkn NonHON CMHGA3HOR KOMMOHEHTBI MOAS (ReHz), kBagpaTypHO KOMMNOHEHTLI Mona (ImHz), cuxda3ston
KOMMOHEHTLI 0TkNvKa (ReHzS) n BbicoTsl. BoigeneHHan 30Ha — conexoe 03epo Tyc, Xakacus.
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Puc. 4 lNcespopa3pes kaxyuerocs conpotusnernd. ConeHoe o3epo Tyc, Xakacus.
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noNoXeHWe roHAO0Nbl OTHOCUTENLHO NneTaTenb-
Horo annaparTa [6]. BoiuncneHme adppekTUBHbIX
nPOBOAVWMOCTE NPOM3BOAUTCHA KaAK peweHue
obpatHoO 3a4a4n ANA NPOBOAALWEro OAHOPOA-
HOro NOAYNPOCTPAHCTBAa Ha Kaxaomn YyacToTe.

TpapguunmonHHo npu o06paboTke AaHHbLIX
nopobHbIX CUCTEM MHTEpnpeTauva NPOWU3BO-
ANTCA C WUCNONb30BAHUEM 3INNUNTUYHOCTH,
coOnoCcTaBMMOn No UHGPOPMATUBHOCTM C KBaf-
paTypHOMU KOMMNOHEHTOW OTKNMKA, N BLICOTHLI. B
obnactn makcumyma rpadunk 3aBUCUMOCTU
KBAAPATYPHOW KOMNOHEHTHI OTKJNKA OT COMNpPOo-
TuBnenns (puc. 2) tpebyet AONONHUTENBHBIX
metoank 0b6paboTkn, 4T06LI OTANUNTL NeayIo
BETBbL OT Npason [3]. B vacTHOCTN, UCNONLAY-
eTCHA METOANKA NOCTPAGHUA KApPT No OTHOWIE-
HUIO CUIHasnoBs kBagpartypHbix KOMNOMEHT 1Ha
AByx cocenHux vacrtorax [7]

OaHako, BCE COBPEMEHHLIE MeToabl MHTep-
npetaunm NaHHbIX HaCTOTHOW a3p03nexTpopas-
BEAKWN UCNOMbL3YIT ANA pacHeTa KaXyLWHxcs
CONPOTUBNEHNA N TNYOUH 1 KBAOAPATYPHYKD, W
CUHPAa3HYI0O KOMNOHEHTb oTknuka [8] Ana
onpeneneHna CUHPA3IHONM KOMNOHEHTBLI OTKIN-
ka B cucteme EM-4H paspaborana cneun-
anbHan metoawnka [9].

Mevoauka 6bina NnposepeHa Ha uenom psae
npoBoAALLUX OObLEKTOB C yAENbHbIM CONPOTUE-
neHnemMm nonn OmM-mM, Hanpumep, conexHoe
03epo, n aana snevatnsowmnn pesynstat OHa
MO3BONUNA BLIATU HA KAYECTBEHHO HOBbLIN YPO-
BeHL B 00paboTKe NAHHBLIX, NONYYEHHbLIX B HW3-
KOOMHBIX panonax. [lanHble, npeacTaBneHHble
Ha pucyHkax 3 1 4, NnONy4eHbl Han CONEHbIM
oaepom Tyc B Xakaccun. YaensHoe conpoTuB-
nenne cnarawoowmnx nopoa okono 100 OmM™Mm,
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Puc. 5. KapTa CyOWIMPOTHLIX re03NeKTPUYeCKNX pa3pesos (norapndm 3dQeKTUBHOro CONPOTUBAEHWS) OOHOMO W3
JetanbHbIX Y4acCTKOB.
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CONPOTMBNEHUE CONEHON BOALI NOPAL,-
xa 0.1 OM™™.

HekoTopble pe3ynbraTbl pabort

HekoTopble pe3ynbTaTtbl 06paboTkn
4 MHTEPNPETAUWWM [OAHHbIX CUCTEMBI
EM-4H nokaxem Ha npumepe paboT no
06bekTy «CocTaBneHue reoduauye-
CKOW OCHOBblI B 30HE MPOEKTUPpyemon
xenesHon poporn Uepenb - JlabwiT-
HaHTM B FPaHUUAX MUHEepareHUYeckux
panoHoB», BbinonHeHHsbie MTHMMN “Aspo-
reopmanka’. Pabotel no o0b6bekTy
BKIOYANIN BLIMNONHEHUE KOMNNEKCHOW
a3poreodu3nHECKON CHEMKMU B COCTa-
ge aspoMarHMTOMEeTpus, asporamma-
CNeKTPOMETPUA, aspoanekTpopassen-
ka EM-4H macwTaba 1:50 000 Ha nno-
waam 60 000 kB. KM W OeTann3aumoH-
Hble paboTel MacwTaba 1:10 000.

Ncnonb3ys MeToauky NOCTPOEHMA
BEpTUkaNbHbIX pPa3pe30B, B 0OCHOBE
KOTOPON NEXUT 3aBNCUMOCTL MMyBuHBbI
NPOHUKHOBEHNA 3NEeKTPOMAarHMTHOro
nons ot 4yacToTel (cknH-adpdekT) [8], no
OLHOMY 13 AeTanbHbIX y4acTkoB paboTt
fuina nocTpoena cepus BepTUKANLHbIX
Pa3pesos, nokasaHHbIX Ha puc. 5. MNno-
Waae y4acTka B 3HAYUTENBHOW CTENEHU
NepekpuiTa 0cago4YHbLIMKM NOPOAAMM,
470 HaWno oTpaxeHue B pacnpepene-
HWAX BCcex m3yyaembix napameTpos.
BuiBop 37010 y4acTka onpegenéH Bo3-
MOXHOCTbIO 06HAPYyXEHNA CKAPHOBO- - : :
MarHETMTOBbIX, TUTAHOMAIMTHETNTOBLIX Yenonnnsie 060 3nasionmn
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" XDOMUTOBLIX PYA MOM, 4EXIOM MEe30- 0 10 km
KanHo30MCknx OTnoxeHunin Ha pocTyn- {727 F Toma o oararo wosna i s N

HOA rnybuHe. MonyuerHsie reoanekTpu-
“Yeckne paspesnl Becbma anddepentu-
POBaHLI, nx ananua u uHTEpnpeTauus
M03BOAMAN CYWECTBEHHO AONONHUTL
TPEACTABNEHMA © reonorud4eckom < D yron
CTROEHUM yyacTka. O@HAKO CKYAHOCTH
aNPUOPHBIX AaHHLIX HE NO3BONAET yBE-
zz’;}:zzaiiﬁpakosam BbIAENEHHLIE aHO- | pyc 6. MpUMep KapTUPOBAHWA YIMEHOCHEIX Tonw, PacTposas
a pyaHble n GeapyaHbie. TEM HE | nognoxka - addekTueHbIe NpoBoanMocTY (Boprayesa E.O.).
MeHee, onpepenenHoro NOUCKOBOrO
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WHTepeca sacnyxusaotT aHoManuu NpoBoANMO-
€T B Npeaenax BbineneHHOro ynbTpaoCHOBHOMO
Maccuea.

Mcnonbaosanne aspoanekTpopa3senkn Ha
APyrom yvyacrtke okazanoce 3 PEKTUBHBIM NPpY
KapTuposaHnn yrneHocHbix OTNOXEHWA Ha
Maneix rny6unax. Ha puc. 6 npueoanTCS kaprta
npoBoaumMocTy Ha vactoTte 520 Iy, Ha KOTOPOW
MOKasaHbl peaynbraThl KAPTUPOBAHUA YrNEHOC-
HOI Tonwm B61M3N GopTa ocanouHoro baccen-
Ha. OkoWTypuBaHue nopTBepxaaeTca WMMelo-
WWMNCH Ha 3Ton TeppuTopumM CKBaXUMHaAMM
YronbHowm passenku.

3akniovuenue

HuskovactotHas uHaykTuBHAs aspoanek-
TPopa3BenoYyHas cuctema EM-4H asnsetcs
YAOOHLIM, ahpeKTUBHBLIM cpencTtsoM UCCNeno-
BaHwa csowcTea nposogMMocTu nopog. M3
rofa s ron o6bLeMbl CbeMkK C €€ NPUMEHEHUEM
pactyt. 3AO MHMN «Aaporeoduamnkar Kaxabi
CEe30H 3anyckaeT B paboTy gBe-TpWU CUCTEMBI.
Annapatypa xopouwo nposeuna cebs B paboTax
Ha Ypane, B Hopunsckom perviore, Ha TaiMbi-
pPe, B AkyTuun, Ha Konbckom n-se, nog ApxaH-
FENbCKOM, B UeHTpaNbHLIX panoHax Poccun, B
3abaiikanbe, KazaxcTtaHe n ap.

3A0 «leoTexHoNOrUM» OCYLECTBASET MON-
HOMmacwTabHylo nopaepxky EM-4H, a Takxe
NPOAONXaeT NOWCK U BHEAPEHUE HOBbIX TEXHWN-
HECKUX peweHnin B a3poanekTpopassenke n B
APYrux obnactax cbeMoyHon reopuanku,
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