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MNpeancnosue

IlepBoe ymoMyuHaHKE O MTOA3EMHOM palHOJIOKAIIMM 51 Halluen B ¢paHTa-
ctryeckoii nosectv Bnagumupa Hemuosa «Tens nox 3emiieii».

«IIporuxnye @ enybv 3eMau yeaviM CneKmpom pazAu4HbIX 4acmom, no-
CAYWHbLE 1YY OMPa3um Ha 3KPaHe 8ce, Mo CKPbimo 8 ee Hedpax: Y20abHbie
naacmoi, Heghmb, noO3eMHbie PEKU U NeWepbl, KOCMU BbIMEPUIUX HCUBONMHBIX.
Moxcem 661mb, Mbi OMKpOEM ucHesHyguue 20poda, 3anpamarHbie KAadul...
Huumo ne ckpoemcs om nHawux enazh

Tak npencranisi cebe B 1948 rony paguonoKamuio MOA3eMHBIX O0beK-
TOB aBTOP MOBECTHU, PATUOUHXKEHED MO MpodecCru, pa3paboTIMK paguo-
CTaHLIM IJII apMUH, U3BECTHENMIIMIT COBETCKHU (aHTACT.

OH ouepTHJ KpYT 3a1a4, KOTOPHIE, YACTUYHO, yXE MO CUJIaM COBpeE-
MEHHOM reopaavoioKaliy, XOTsI OCHOBHYIO MX YaCTh €ilI€ TOJBKO Mpe-
CTOMT peluTh. boJjiee TOro, OH NMpenBUIES U TEXHUYECKHH CI1ocob pelie-
HHSI 9TUX 331124, TOBOPSI O «LI€JIOM CIIEKTPE YacTOT».

Teopaguonokalmsa — Tak ceifyac Ha3bIBAIOT PAJUOTOKALMIO MOA3EM-
HBIX WIH IOANOBEPXHOCTHEIX OOBEKTOB — BO3HUKIIA U3 OOBIYHOM paano-
JIOKAIIUH CaMOJIETOB, KOpabJieil, MOBEpXHOCTU 3eMJIH, MOPS U T.1I., OKpY-
KEHHBIX BO3IYIIHHIM IIPOCTPAHCTBOM.

Cama nzest «IToCMOTPETh» M10J, 36MJII0, KAK HEOOHOKPATHO YIIOMUHAIN
pa3pabOTYMKH PATHOIOKALIMOHHON TEXHUKHU 50-X TOA0B NMPOLLIOro BeKa,
MPUXOAMUJIA B rOJIOBY MHOTHMM. HoO MOIIBITKY HaNpaBUTh aHTEHHY pagHo-
JIOKaTopa B 3eMJII0 HUYEM HE 3aKaHYUBAIKCh — CHTHAJIBI U3- non 3eMJIN
HE PEruCTpUPOBAIUCE.

IlepBoe 3a(pMKCHPOBAaHHOE PATHOOTPAXKEHHE OT TOATIOBEPXHOCTHHIX
CTPYKTYp OBLIO IOJIy4EHO CIyYailHO Ha JIEJIOBOM a’3pojipoMe B AHTap-
KTuze A. YaiitoM B 1957 . OH 06paTii1 BHUMaHHU€E Ha TO, YTO PAIMOBBICO-
TOMEp MoKa3biBal BHICOTY 900 (byTOB eliie 10 MOMEHTa OTphIBa CaMoJieTa
OT B3JIETHO# 10/I0ckl. OKa3aJoCh, YTO paiMOBEICOTOMED, KOTOPBIA Mpex-
CTaBJISLI COOOM UMITYJIBCHBIH painoioKaTop, GUKCUPOBAL OTPAXEHUE OT
HYDKHEH I'paHUILBI JIeTHHUKA.

DTO NMOCTYXKUJIO HA4YaJIOM UCCIIEI0BaHUI Bonpoca 00 HCHOJIb30BaHUHU
paguoJoKauuu B reodusuke. Bckope ObUI0O BBISICHEHO, YTO PUMEHEHUE
CTaHJAPTHHIX PAagUO0JIOKATOPOB BO3MOXHO TOJBXKO B OYEHb OrPAaHMYEH-
HOM KOJIMYECTBE CIy4aeB, KOTa 3aTyXaHHUE paIMOBOJIH B CPEIE MAJIO, Ha-
MpUMeEp, VIS JIbAa, CYXUX IECYaHMKOB, KAMEHHOM conu. 151 noaasisio-
1ero 60JIBIIMHCTBA 3¢MHBIX MOPOI 3aTyXaHHMe PaJMOBOIH OYEHb BEJIMKO
M OTPAXEHHBIE OT CaMbIX OJIM3KUX OOBEKTOB CUTHAIBI 3aTyXalOT CTOJb
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OBICTPO, YTO HAKJAABIBAIOTCS HAa 30HIMPYIOLIMI MMITYJILC, KOTOPBI K
3TOMY MOMEHTY ellie He ycIes 3aKOHYUThCs. 1o 3Toit MpUYKHE OHHM He
MOTYT OBITh 3aPErUCTPUPOBAHEI.

Inst yBenu4eHUsT paspelieHHs M MOTeHLHala paguoiioKaTopa Npen-
TMPUHUMAJIUCh U IO CUX ITOP IPEANIPUHUMAIOTCS ITONBITKY UCIIOIb30BaTh
IIMPOKOIIOJIOCHBIE CUTHAJIBI C JUHEHHON YaCTOTHON MORynsAUMEd Wi
1IyMonoao6Hele ¢ ¢a3oBoi Moayasuuei. Ho 3TH NoMnbITKY MOTyT GBITH
yIAYHBIMM TOXE B OrpaHMYEHHOM YHMCHAE CIy4yaeB, Koraa 6a3a curHaia
MEHBIIIEe, YEM PACCTOSTHUE MEXAY OTPaXaIOUIMMM rpaHULlaMu. Takast cu-
Tyalus IJis IIOA3€MHOM Cpelbl MPAaKTUYECKM HUKOTA HE BHITIOJHSETCH,
KpOME, BO3MOXHO, JIeTHUKOB. KoppensinonHast o6paboTka LIMpOKOTO-
JIOCHBIX CUTHAJIOB MPUBOIUT K TOMY, YTO COCETHHUE CUTHAJIBI ILIOXO pa3-
peluaiorcsa Ha poHe GOKOBBIX JIETIECTKOB 30HUPYIOIIETO CUTHANA.

BrIxon u3 monoxeHust ObUT HalEH, KOTria BMECTO OOBIYHOTO PaIuoa0-
KallMOHHOTO MMITYJIbCa C BBICOKOYACTOTHBIM 3aIIOJTHEHUEM CTaU MpPU-
MEHSATDH UMITYJIbC 6€3 HeCyIleH, KOTOPBIH NMPEACTABISAET COOOH OMHO WIH
HECKOJIbKO KOJIEOaHMIA TOKA B aHTEHHE M UMEET OTHOCUTEIIBHYIO TOJIOCY
CIIEKTpa YacTOT, ONM3KYI0 K eIuHUIE. Takoi CBEpXIIMPOKOIOJOCHBIMH
CUTHAJT 001alacT HAWJTYYIITUMHU XapaKTepUCTUKAMM JIJISI ITOATIOBEPXHOCT-
HOTO PaJUOIOKaTOpa, MOCKOJIBKY 00eCreYrnBacT, OHOBPEMEHHO, MaK-
CUMAJIBHYIO TJIyOMHY 30HIUPOBaHUS M MAaKCHMaJIbHOE pa3pemieHue. Ero
MOXHO paccMaTpUBAaTh KakK NMpeJe/bHbIi cirydail TpaHchopMaliuM 00bIY-
HOTO paguOCUTrHaja, KOrja Msl HaUMHaeM YMEHbIIATh YaCTOTY HECYIIEH,
yTOOB! YBETMYUTD ITYOUHY 30HAMPOBaHUSI, U OTHOBPEMEHHO YMEHBIIIATh
IUTUTEIBHOCTh OTHOAIONIEH, YTOOB UMETh MAKCUMAJIBHOE pa3pellicHUE.

Crioco6 ¢hpopMUpOBaHHS TaKOTO MMITYJIBCA OBLI Mpemioxed B 1960 1.
H. KykoM u 10 cux 1op UCITOIB3yeTCsl B reopanuoIoKanu. B aToM cro-
coe, MOTyYMBUIEM Ha3BAaHME «METONA YAApPHOIO BO30YXICHMS aHTEH-
HBI», Ha TIEPEAAIONIYIO aHTCHHY ITOJAeTCs Mepena HalnmpsKeHUsa, KOTO-
pBlii U GOPMUPYET CBEPXUIMPOKOMONIOCHBIM MMITYIBC. ONTUMAJIBHBIN
YaCTOTHBIN AYAara3oH MOANIOBEPXHOCTHOTO JIOKATOpa JEXHUT B Mpeaeiax
50-500 MIi1, yto ABASIETCSI KOMITPOMMCCOM MEXIY TTyOMHOI 30HIHUPO-
BaHUA B €EIUHULIBI-ICCATKA METPOB Y Pa3pelliCHUEM B € IUHULIBI-AECATKH
CaHTUMETPOB JJIS PEATBLHBIX F€0TOTMYECKMX CTPYKTYP.

JUIl perucTpaliMM CUTHAJIOB B TEPBBIX KOHCTPYKIIMAX pagapoB MC-
TIOJIB30BAJICS CTPOOOCKOMUYECKHUH OCIIMILIOrpad, MOCKOILKY B TO BpEMSI
He ObUTO APYTUX JOCTYITHBIX CIIOCOOOB PETMCTPALIUM Ha TAKUX BHICOKMX
4acToTax.
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PeasibHO reopaauonokanus HaYMHAET CBOIO uctopuio ¢ 1960 r., xorna
nepexoa Ha mpe1oXeHHbH Y. KykoM 30HIupyionmii HIMIy/IbC MO3B0-
JIMJ CO31aTh MPHOOD, CIIOCOOHBIN PaboTaTh HE TONBKO Ha JieJHUKAX.

Haiue 3HaKoMCTBO ¢ HOANOBEPXHOCTHOI pamuooKaimeil TPOU3O0IILIO
B Hayasie 90-X ro1oB 1mocJjie TOro, Kak Hall KOJUIEKTUB CTaJl YYaCTHUKOM
npoekTa «Mapc-94», KoTopbii peanonaran nojeT 1 MOCaaKy Ha MOBEPX-
HOCTb Mapca MeXILUIaHEeTHO aBTOMaTUYECKOM CTAHIMH.

B coOTBETCTBMHU ¢ MPOEKTOM 110 MapCHaHCKOI MOBEPXHOCTH NO/IKEH
ABUTaThCSI MAPCOXOA, Ha 6OPTY KOTOPOTO NOJIKEH OBITH YCTAHOBJIEH HALL
HpUGOP — NMOANMOBEPXHOCTHBII Pagap — KOTOPBIA TO3BOJISUI 651 30HIUPO-
BaTb MapCHAHCKYIO NMOYBY Ha r1y6uHy 10 500 MeTpoB u onpene i 6Gul Ha
3THX NIyOMHAX HaJIMYME WM OTCYTCTBHE JIbAA.

DTO MO3BOMIO GBI, KK 3a[yMBIBATU Pa3paGoOTINKH NpoeKTa, MpH-
GIM3NTBCS K PELLIEHHIO IIPOGIEMBIL: «ECTb JIM XU3Hb Ha Mapce».

ITonoBuHa KunorpaMMa Macchl U MOJIOBMHA BATTa MOTPEGIEHMS OT 60p-
TOBOM CETH MapCOXO/a — 3TO YCJIOBHS KCILTyaTallMH OYyIIEro npubopa —
TIPUBEJTH K TOMY, 4TO Kadeapa paaMonoKauu PHKCKOro MHCTHTYTa MHXe-
HEPOB rpaxiaHcKoii aBuaumy (PUMTA) — npusHaHHBIA JTMAED 1TO Teopamu-
onoxauuu B CoBerckoM Co103e — 0TKa3a/1ach y4acTBOBATh B POEKTE.

K ToMy BpeMeHM yxXe MHOTHE (UPMBI, BKITIOYAs PUWTA, Brinmyckaiu
MaJIbIMH TIapTUSIMM Ha3eMHBbIE JIOKATOPhl — reopanapsl — ¥ MOHUMAIIH,
4TO MOCTaBJICHHYIO JUIsi Mapca 3a1auy HEeBO3MOXHO PELLMTB, 110 KpaHeii
Mepe, B 00/IaCTH U3BECTHBIX BCEM CXEMHBIX PEIIEHHsX reopaqapa. Ham
aHAJT3 TI0Ka3aJl TO Xe CaMoe — OOILENPHHATOE PeLIeHHE KOHCTPYKIIMU
panMoIoKaTopa Ul MOANOBEPXHOCTHOTO 30HIMPOBAHUS HEBO3MOXHO
YMECTHTb B 3aJaHHBIC NTAPAMETPHI 110 BECY U OTPEOIIEHHUIO BJIEKTPOIHED-
MM M YTO HAJI0 UCKATh IPYTOE PELIECHUE. ‘

Takoe pemeHne, KOTOPOE MOXHO Ha3BaTh «IIPUHIMIIOM (hOTOBCITBILII-
KHM», YIAJI0Ch HalTH.

Teopusi panMoNOKaLMU rOBOPHUT O TOM, YTO JATBHOCTH NEHCTBUS npu-
Gopa 3aBMCHUT OT SHEPIUM IIPHHATOTO CUIHaIa. B 06IIEeN3BECTHRIX CXeMaX
reopagapoB UCHOJIB3YETCsI TPAH3UCTOPHEIM MEPEIATIUK MOIITHOCTBIO OKO-
710 100 BaTT ¥ MPMEMHMK C HAKOIUIEHUEM SHEPTUHU TIPUHSITOTO CUTHAIA.

Io HaieMy cXxeMHOMY PeIlleHHIO, HAKOIUIEHHE SHEPTUM CUTHAJIA [IPOUC-
XOIUT HE B IPUEMHMKE, a B MepefaTyvKe. Takoil MeTo HAKOIUIEHUSI SHep-
TYH TIPOILIE 10 TEXHMYECKON KOHCTPYKIIMH, a KOHCTPYKIIUS JIErYe I10 Becy U
Gostee mpucrocobneHa K HecTabWIBHOIM GopToBO# ceTH. Yepes MaloMolI-
HbIH BBICOKOBOJIBTHBIH MCTOYHMK ITUTAHUS 3aPSDKAETCA KOHAEHCATOP 10 He-
CKOJIBKHMX ThICSTY BOJIET M 3aMBIKAETCs! Yepe3 Pa3psIHUK HA aHTEHHY.
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MomHoCcTh NepeJaTyvka, B HAlIEM Cliydyae, BBIPOCNIA MPUMEPHO B
10000 pa3 u coctaBwia 1 MeraBaTT, UTO ITO3BOJIWJIO MCIIOJAb30BaTh IIPO-
CTOH U JIETKMii IpUeMHMK 6€3 HAaKOIUICHUS 3HEPTUM IIPUHATOrO CUrHa-
na. 3nech MBI, GaKTUYECKU, peajii30BaJIM «MPUHIUI (HOTOBCIIBIUIKU»,
HU3BECTHBIA BceM (POTONMOOUTENSIM: B TEUCHUE [UITUTEILHOTO BDEMEHHU OT
MaJIOMOIIHOM OaTapeilky KOIMUTCS 3HEPTUsi, KOTOpas MpeBpalllacTCA B
KOPOTKYIO MOIIHYIO BCTIBIIIKY CBETA.

DTOT, ¥ LENbIi PSO APYTHX CXeMHBIX PEIUCHUN MO3BOJIUI CKOHCTPYH -
pOBaTh B paMKax OTpaHMYEHHOHN MacChl ¥ MOTpeGIeHUs NpUGOp ¢ Tpebye-
MBIMH XapakTepucTHKaMHu. bosiee Toro, y Hac ellie octaBajicsi HEKOTOPBIA
3arac 1o INOTPeONEHHUIO 3JIEKTPOIHEPTHHM, KOTOPHIA MBI TIPEIJIOXKWIN
HM3pacXoloBaTh JJIs 30HANPOBaHUS MOHOCchepsl Mapca. [Iis 3T1oil 1enu
MIPeIIoIaraioch HCIOb30BaTh ONMH U TOT Xe MMITYJIbC niepenaTyvka. Ha
MaJIbIX BpEMEHHBIX MHTEpBAJIaX IPUHUMAIMCh CUTHAJIBI U3-T10], TIOBEPX-
HocTH Mapca, Ha GoJiblx — oT HoHochepsl Mapca.

INonuTHyeckuie 1 9KOHOMHYECKHE COOBITHS Havyaia 90-x rogos B Ha-
e CTpaHe IMPHBEIH K OTMEHE TIpoeKTa «Mapc-94».

ITocne orMeHBI MPOEKTA M OOLIETO YXYALUEHHA S3KOHOMUYECKOI 00cTa-
HOBKH BCTaJI BOIIPOC O BHDKMBAHMHM KOJUIEKTUBA KaK HAyMHOTO TOApa3-
JejieHusl. B 3To BpeMsi MBI pelInii IONnpo0oBaTh CBOM «MapCHAHCKHUE»
HapabOTKM B 3€MHBIX YCJIOBHAX. Y Hac ObUIO NPUHLMIIMAIBHO HOBOE
CXEMHOE pElIEHHE MOAMOBEPXHOCTHOTO PaAMOJIOKATOPa, U CJICIOBAJIO
BBISICHUTB, OYIET T OHO IOJIE3HBIM B YCJIOBHSAX 3eMJIH.

B Mockse MBI HallUTH BJIAAEIBLEB PYKCKOTO U Psifia IPYTHX 3apyOeKHbIX
MpUOOPOB M IMPOBEJIA COBMECTHO C HUMM LICJIBII PSiZi 3KCIIEPUMEHTOB.

MBI BBISICHWIH, YTO BCE TeOpanaphl OCTPOCHBI 110 TIPAKTHYECKH OTHOM 1
TOI1 XKe cXeme, OImyOIMKOBaHHOM B imTepartype enle B 1960 . Y. Kykom. C tex
IOp OCHOBHBIE U3MEHEHMS TIpeTepIieia TOJIBKO 3JIEMEHTHas 6a3a, CriocoObI
3aNIOMUHAHUSA U BBIBOJIA perucTpupyeMoii nHdopMalu. UX oCHOBHBIE Xa-
PaKTEPUCTUKU TTOYTHU HA YEM HE OTIIMYAIOTCS OT MepBbix 00pa3noB. Peasin-
HBII TOTEHIIAAJ 3TUX IIPUOOPOB JIEXUT B npenesax 20-40 nb. B1o o3Hayaer,
YTO NMPUOOP OOHAPYKMBAET MOA3EMHBII OOBEKT TOJILKO TOIA, KOrIa CUTHA
3aryxaet He 6osiee yeM B 10-100 pa3 mo aMmruinTyze. Takoe 3aTyxaHue MO3BO-
JISIeT 30HOUPOBATh BBICOKOOMHBIE CpeJibl 10 IITyOMH B HECKOJIBKO JECSITKOB
caHTUMETpOB. K TakM cpeliaM OTHOCHUTCS CyXOii TTECOK, Be4Hast MepaJioTa,
cHer, jiea. [IpyyeM ¥ B HUX XOpOLIO PErMCTPUPYIOTCS TOIBKO MeTa/UTHJe-
CKMe TpyOBI; TpaHULIbI MEXIY CJIOSIMU IOYBBI, KaK IIPaBWIO, He BUIHBL Bo
BJIXXHBIX [NIUHAX, KOTOpBIE ITpeoOianaoT B MOCKOBCKO# 00/1acTH 1 BOOOIIE
B cpeHe# nonoce Poccuu, 3T¥ NMpUGOpH! HE paboTaloT.
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Y mnpousBomuTeneil M BIANEIbLEB reopangapoB CYILECTBYET TBEPIOE
yOeXIeHUe, YTO «I'€0paiapbl B NIMHHCTBIX MIOYBAX MPUHLUMITHAILHO pabo-
TaTh HE MOTYT, TTOCKOJIbKY PAIHOBOJIHBI B IJIMHE HE PAaCIIPOCTPAHSIOTCSI».

IMpoBeneHHBIE SKCIEPUMEHTHI MOKa3aJd, YTO Hall IMOAXOH K KOH-
CTPYKLMHU TTprOopa MOXET OKa3aTbCs MOJIE3HBIM, U MBI NMIPUCTYIIWINA K
pa3paboTKe COOCTBEHHOrO reopaiapa IOBBIIIEHHON MOITHOCTH, HCXOOS
U3 MPOCTOTO MPUHIMIIA, YTO CHJILHOE 3aTyXaHHUE CUTHAJA B CPEIEe MOXHO
CKOMIIEHCHPOBATh 0OJIBIIONH MOIITHOCTHIO 30HANPYIOMIETO HMITYJIbCA.

Teopanmapsl cepun «J103a» OCHOBaHBI HAa CXeMaX, pa3pabOTAHHBIX B CBOE
BpeMsl ISl TporpaMMbl «Mapc-94».

IlepBBie Xe MCMBITAHUS MaKeTa MOILLHOIO reopaaapa NMoKasaiu, YTo
HOBBI! MOJXOJ K €r0 CXEMHOMY DEILICHHIO He TOJBbKO MOJIE3€H, HO Tepe-
BOIHUT NMPHUOOP B COBEPLIEHHO IPYroi KjIacc Mo CBOMM BO3MOXHOCTSIM.
PeanpHpiii noreHuan 6oyee 120 1b, KOTOpBIT MBI U3MEPUWIIM 3KCIIE-
PUMEHTAJIbHO, O3HAYAET, YTO MPHUOOP MOXET PErMCTPUPOBATH CUTHAITHI,
YPOBEHB KOTOPBIX NajiacT 60jice YeM B MUJUIMOH pas.

IinHucTeie moyssl [10oAMOCKOBBSA CTalM JOCTYITHBI T€OPaANOIOKALlUH.
Teopanap u3 moporoi u 6eCroie3HON UTrpyLIKH MPEBPaTUIICS B U3MEPU-
TebHBIA PUOOpP, KOTOPHIN MO3BOJISAET pellaTh 3a0a4d MPAKTHYECKU B
JIIOOBIX HU3KOOMHBIX CpeliaXx Ha IIIyOHUHY ITEPBOTO IeCSATKa METPOB.

3nech caenyeT 0co00 NOAYEPKHYTh, YTO 3HAYUTEIBHOE YBEJIMUEHHUE BO3-
MOXHOCTEH HAIMX paJapoB MO CPAaBHEHUIO C aHAJIOTAMH 3aKII0YaETCs He
TOJIBKO B HapalIBaHWHM MOIITHOCTH IE€peaaTIMKa, HO U B LIEJIOM psIIE ApYy-
rMX TEXHHYECKHUX PELICHNH, OCHOBHOE U3 KOTOPHIX 3aKIIIOYAETCs B CIO-
co0e perMcTpauuu curHaia 6e3 TpaHcopMalMy €ro B HU3KOYaCTOTHYIO
001acTh, T.€. 6€3 CTPOOOCKONMUYECKOro Mpeodpa3oBaHust, KOTOPOE IPUCYT-
CTBYET BO BCEX U3BECTHBIX HAM OT€YECTBEHHBIX M 3apYOEXKHBIX aHAJIOTaX.

Manslii IMHaAMHAYECKMIA IMANa30H CTPODOCKOITUYECKOTro Npeobpa3ona-
HHUS — BOT TO CAMOE «Y3K0€ MECTO», KOTOPOE IMMHUTHPYET BO3MOXHOCTH
panapoB. CrelaIucThl TOBOPST, YTO IMHAMUYECKUIA quana3oH 38 n1b —
3TO Ipees CTPOOOCKOIMMYECKOi roJIOBKHM, a 3HAYMT, M Mpenesl TMHAMU-
YeCKOro JUana3oHa pagapa, KOTOPHIM 3TH TOJOBKHU UCNOJb3yeT. [lombiT-
KM, O KOTOPBIX MBI 3Ha€M, HAllIMX KOJUIET IPOCTO YBEJIUYHUTH MOLIHOCTh
TepeaaTdnuka, He MEHsIS CTPYKTYPY IPUEMHHUKA, K YCIIEXy He TPUBEIH, a
MPUBEJIM K IIEJIOMY psiily CTaTeil, MHEHU, JOKJIAOB Ha KOH(GEPEHLIMSIX,
B KOTOPBIX YTBEPXKIAETCSI, YTO OT MOILIIHOCTH Nepeaaryruka B reopaauo-
JIOKaIUY HHYETO HE 3aBHCHUT.

TosBwica Leablii psill TEOPETUUECKUX PabOT, OOBSICHSIOIIMUX NMOA00-
HBIE SKCIIEPUMEHTBI, B KOTOPBIX «IIOKa3bIBACTCSA», YTO YBEJIMYEHUE MOIII-
HOCTH TlepeaTdNKa XOTS U YBEJIMYMBAECT CUTHA, HO BO CTOJBKO X€ pa3
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VBEJIMYMBAET U TTIOMEXY, KOTOpasi MOYEMY-TO CO3AAETCS 30HAMPYIOIIUM
HMITYJILCOM TIPM PacIpOCTPAHEHHMHU B Cpelie M3-3a €€ «ChelMPruUecKoi
CTPYKTYphl». B HHMX Ha3sIBalOT MOITHOCTh B 100 BaTT npeacabHOM, BHILIE
KOTOpPOi1 COOTHOIIICHHE CUTHAJI-IIIYM YK€ He MeHsAeTcsa. OTclona AenaeTcs
BBIBOJ|, — MOBHIIIATH MOITHOCTH MEpeIaTYHKA HE MMEET CMBICIA.

Bo3spacTtaHue nmoMex aeiCTBUTEIHBHO MOXET HaOII0[AaThCsI, TOJIBKO HE B
CpeJie pacIpOCTPaHEHHS CUTHANA, @ B CAMOM CTPOGOCKOITMYECKOM IIPUEM-
HHKE, 4YTO M HabJII01a/IH 3KCIIEPUMEHTATOPHI M aBTOPbl HOBO TEOPHM.

Einie omHuM 00s13aTeIbHBIM YCIOBHEM KOHCTPYKIIMH Teopaziapa ¢ 60JIbLIMM
peabHEIM TTOTEHHUAIOM SABJISIOTCS CIIEMaIbHBIE aHTeHHBI. OHM JOJDKHBI
OBITh IeMII(PUPOBAHHBIMH, KaK, HAIIPUMEP, pE3UCTUBHO-HArpYXXKCHHBIC M-
nonu (aHTeHHBI By-Kunra). /lesio B ToM, 4To «6ab04yka» 0e3 NONONHUTENb-
HOTO MCKYCCTBEHHOTO IOIVIONICHUS — a 3T0 HauboJiee pacrpoCTpaHEHHBIA
BHI aHTEHHBI — Ha OOJIBIIMHCTBE JAaXe HU3KOOMHBIX MoYB [10AMOCKOBBS
HEIOIYCTUMO JOJI0 «3BeHUT». ECIM MBI, HApUMep, BMECTO IITATHBIX pe-
3UCTHUBHBIX AUIIONEH TTONKITIOUMM «0abo4YKy», reopanap «JIoza» Imokaxer
peanbHBIN oTeH1Man He 6osee 40 nb BMecto 120 nb. 1151 OOBIMHBIX MaJIO-
MOIIHBIX Te€0OpaJlapoB TaKasl «3BOHKAs» CTPYKTYpa CUTHAJIOB OT «0a0odYeK»
yaiie BCETo HE 3aMeYaeTCsl, MOCKOJIBbKY OHA TOTO XK€ TOPSIIKA, YTO U «3BOH»
BCEX OCTAJIBHBIX Y3JIOB CTPODOCKOITMYECKOIO MPHEMHHKA.

HMHTEpeCHO OTMETUTD, YTO HEKOTOPHIE SKCIIEPUMEHTATOPHI «3BOH» amnra-
PaTyphl OISITh XX€ CBSI3BIBAIOT CO «CHEM(PUIECKOIl CTPYKTYpO# MOYBEI, KO-
TOPYIO ITIa30M YBUAETh HEBO3MOXHO, €€ YyBCTBYIOT TOJIBKO PaIHOBOTHE».

Eille onyH, 04eHb MOIIHBIA UCTOYHMK COOCTBEHHBIX ITIOMEX OT Iepenar-
YHKa B CTPOOOCKOITMYECKMX pajapax — 3To Kabesib CHHXpoHu3a1uu. ITpaB-
[1a, ceiiyac BCe Yalle 4,151 3TOi LIeJIM UCITOIb3YETCSE ONTOBOIOKHO BMECTO KO-
aKCHAJTBHOTO Ka0eJIs, YTO COCOOCTBYET YMEHBLICHHUIO 3TOrO poJia MOMEX.

OrmeTnM, 4TO B reopanape «JIo3a» BOOOILE HET HY JIEKTPUYECKOI, HH
ONTUYECKOM JIMHUY CBA3Y MEXITY MPUEMHUKOM U IEPEIATIUKOM — JIJISI CUH-
XPOHM3AIIMM MCIIONB3YETCA BO3MYILIHAs PAIHUOBOJIHA 30HIUPYIOIIETO HM-
myJibca nepegatyrika. Ho, HarmpuMep, HCIIONMB30BaHME MPOBOASIICH METaI-
JINYECKOM paMbl, GUKCUPYIOLLICH MPUEMHMK Y IIEPENATIMK, KAK 3TO MOXHO
BUJIETh Y HEKOTOPBIX KOHCTPYKIIMIA, MOSTHOCTHIO HCKITIOYAET BO3MOXHOCTh
paboThl reopanapa «J103a» U3-3a CWIbHEHIIICH HABOAKH OT IIepeIaTIHKA.

Bosspaiasics K nosecty BianyMupa HeMiioBa, MbI MOXXEM YBEPEHHO CKa-
3aTh, UTO BCE, O YEM OH ITHCAT — BIIOJIHE PeaTbHO. Jlake BO3MOXHOCTD 06-
HapYyXWBaTh HEQTB, JIEXKAIIYIO Ha KWIOMETPOBEIX DIyOHHax. Tak, reopanap
«Jloza-B», umeronuii monocy yacror 50-500 MIix, 1 nmepenaTdMk MOIITHO-
crbio 1| MBT obecnieurBaioT 06Hapy:XeHHe CJIOEB U OOBEKTOB Ha EIMHUIIAX,
a B BBICOKOOMHBIX T'PYHTaX Ha necsitkax MeTpoB. Ieopanap «Jloza-H» yacTor-
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Horo nuana3oHa 1-50 MIir u nepegaTank MouHocTbio 10 MBT criocO6HBI
(UKCHPOBATP rE0IOTHYECKUE CTPYKTYPHI YK€ Ha ITyOMHAX B HECKOJIBKO CO-
TEH METPOB. [0 KIJIOMETPOBBIX IITyGHH OCTAETCS HE TAK YK U MHOTO, YIHTHI-
Basl, YTO PECYPCHI 110 YaCTOTE H 110 MOILIHOCTH €11Ie HE BCE MCYEPIIaHBL.

Ceityac nopasysiiowiee GONBUIMHCTBO PHIHKA T€0PagapOB COCTABISAIOT
OGbIYHbIE MAJIOMOIIHEIE MPUGOPHI CO CTPOBOCKOMMYECKHM MPeoGpaso-
BaHueM. B CILIA npoussozsar reopaznap SIR, 8 Kanane — PULSE EKKO,
B llIBetiun — RAMAC, B SInonuu -OYO u KODEN, B Poccuu — OKO.
JlaTBHs, NpOROIKas TPAAMLIMU U HapaGoTKK PI/II/IFA B o0JyacTH reopana-
POB, BBHINIyCKaeT NpubOp Mo Ha3BaHUEM ZONDAS npexHue Moaudu-
KallMy KOToporo Ha3biBanuchk 3OH/.

Ho nocreneHHO, HECMOTPSI Ha CKENTUYECKYIO TIO3ULIMIO GOJIBIIMHCTBA
IIPOU3BOAMTENEH reopasapoB, MOAKPEIUIEHHYIO COOCTBEHHBIMU KCITe-
PHMEHTaMH C MOBBILICHUEM MOIHOCTH NEpeNaTinKa U HOBOW «TeopHeit
PacrpoCTpaHEHHsl PaIMOBOJIH B CPEAE», HAIIM MPUOOPHI CTAHOBSITCS U3-
BECTHBIMH Ha PHIHKE.

Haium xosuiexTBoM GbUTH pa3paGoTaHbl ¥ MPOAABATNCH FeOpafaphl:
«Ipor-5», «Ipot-6», «Ipo1-7», «IpoT-10», «IpoT-11».

Hauunas ¢ 2000 roxa, mo ueaoMy psay 35KOHOMUYECKUX U TEXHHYE-
CKMX NPUYMH, cepus reopanapoB «Ipor» 6bU1a NepeMMEHOBAaHA B CEPUIO
«Jloza». HoBoe Ha3BaHMe pEKOMEHIOBAI CMEHMBIIHMiicsS crioHcop. U3
TEXHUYECKMX MPUYUH — 3TO MMOYTH MOJIHBIN MEPEXO] Ha 3allaJHYyIo 3JIe-
MEHTHYI0 6a3y, IIOCKOJIbBKY K TOMY BPEMEHM UCYE3IM NMPAKTUYECKU BCE
OTEYECTBEHHBIE KOMILIEKTYIOIIUE. [0 CHX ITOp HE3aMEHUMBIM IO CBOMM
XapaKTepUCTHKAM OCTaeTCs TOJIBKO BOAOPONHBIN pa3spsAIHUK BBEICOKOTO
JIaBJICHUsI, IPOU3BONUMBIN B Ps3anu.

C HEKOTOPBIMH HAIIMMHM TIOKYTIATEISIMHU CITy4alOTCS TIOOOIBITHBIE HCTO-
pun. Te, xTo Kynuin reopanap «J103a», 06EIYHO YBEPEHBI, YTO BCE OCTATBHEBIE
reopagapsl MPUMEPHO TOI'O X€ KJIacCd, HECMOTPS Ha HalllM Pa3bsCHEHU,
KOTODbIE€ MBI IIPOBOIUM B Mpoliecce 06ydeHus. HakonuBs IeHer, OHM pella-
IOT, YTO HAaCTaJI0 BPEMs KYITUTh «HACTOSLMI 3aMaXHbIi pagap».

IToce HeynauyHbBIX MOMBITOK TIOJIYYUTh C €0 MOMOIIBIO KaKOM-1160
PE3YJIbTaT, KOTOPBI OHH YXKE CYUTAIOT CAMO CO00Ii pasyMeIoILMMCs, BbI-
3BIBAIOT C HPUPMBI-TIPOU3BOAUTEISI MHXEHEPOB, YTBEPXKAad, YTO MPUGOp
He pabotaert. Te, B cBOIO oYepenp, yrBepXiasi, YTo MpHOop paboTaeT He
XyXe, YeM BCE OCTaJIbHBIE, OTKA3bIBAIOTCS BO3BpAILaTh JEHBIU.

MHorue u3 nokymnareneii, KOTOpbIe 3HAKOMBI M C HAILMMH, U C MaJO-
MOIIIHBIMHM CTPOOOCKOITMYECKUMHU NMPUOOPaMH, PEKOMEH/IYIOT HE Ha3hIBaTh
«Jlosy» reopanapoM, MOCKOJBKY 3TO Ha3BaHHME CTABMT Hallld NMpPUGOPHI B
OIVH PSJi CO BCEMM OCTaIbHBIMU. Ha3zpaHue, HalpuMep, reoCKaHep WIH re-

1



O30H] MOICKA3a10 OBI ITOKYTATEITIO, YTO peyb UIeT O MPUOOpeE, KOTOPBIH Cy-
LLIECTBEHHO OTIMYAETCA OT OOBIYHOIO reopajapa rno CBOMM BO3MOXHOCTSIM.

M=l He pacCMaTpUBAEM 3TH MPEIJIOKEHUSI, CYUTAs], YTO B CKOPOM Bpe-
MEHH BCe reopanapsl MPUOIU3ATCS K €TUHOMY YPOBHIO, MEpEiliss Ha HO-
BYIO U/IEOJIOTHIO TIOCTPOECHMS, BHE 3aBUCUMOCTH OT HalllEH MIIM YbEH-TO
ellle MO3UIIUY WIH XeJIaHHs.

Y6eauThCs B MIEPCIIEKTUBHOCTH HAILIETO MOAXOa HE CJIOXHO — HE00-
XOIMMO MPOCTO CPABHUTh PE3YJIBTATHI, MOJYYEHHbIE Pa3HBIMH PaflapaMH
Ha OHOM M TOM Xe Npoduie.

Oco60 CTOMT BOIIPOC O BAUSHHY MOIIHOTO UMITYJbCa NepesaTYuKa Ha
oneparopa. IIpOTMBHUKHM BBICOKMX MOIIHOCTEH axe B LIYTKY OOeIaIn
x)aoBaTtbesl «IlapTnu 3eneHbIX» Ha YIIEMJICHUE IpaB YEPBSIKOB, KOTO-
PBHIX MBI IKOOBI «<XKApHUM» B 3EMJIE.

MeauIIMHCKHE UCCIIENOBaHUS TOBOPAT O TOM, YTO BIUSIHUE PAlOBOIH
Ha OpPraHU3M 3aKJII0YaeTCs B UX TEIUIOBOM BO3IEHCTBMH, KOTOPOE Xapak-
TEpU3YETC CpeIHEH MOIITHOCTHIO U3Ty4EHHUS.

Ho, xak OBl 3T0 HA MOKA3aJIOCh CTPAHHBIM, CPENHASI MOIIHOCTh U3-
JIydaeMbIX HalllMM TepeJaTYUuKOM HUMITYJIbCOB 3HAYUTENIBHO HYKE, YeEM
y MaJIOMOIIHOTO CTPOOOCKOMMYECKOro pagapa. Tam, rae Mbl M3jydaeMm
MOLIHBII, HO OY€Hb KOPOTKHU UMITYJILC ONMH pa3 B CEKYHAY, CTPOOOCKO-
MMHYeCKHi CTIOCO0 perucTpanyy TpedyeT U3aydaTh UMITYILCH AECATKAMHU
WJIH COTHSIMH THICSIY Pa3 B CEKYHIY.

Ho HM Ha1W, HY CTPOOOCKOMMYECKUE TTEPEIaTINKU HE CTIOCOOHBI «H3-
XapHUTh» YepBsaKa, IIOCKOJIbKY pe4b WAET O THICIYHBIX AOJISAX BaTTa CPeld-
HEW MOILIHOCTH.

BosaeiicTBre cOTOBOTO Tesie()OHa Ha OTlepaTopa, KOTOPHIM OH, KaK To-
Ka3bIBaeT MPAaKTHKa, YaCTO MOJb3YETCS BO BpeMs paboTHI ¢ reopagapom,
B THICSIYM pa3 OOJIbILE.

MOXHO NpHUBECTH €Ille OMUH IMpPUMEP, KOTOPbI JODKEH OKOHYATe/b-
HO YCITOKOUTBH uMTaTenss. CHcTeMa 3aXWUTaHWsT aBTOMOOWISL U3Ty4aeT BO
BHEIIIHEe TIPOCTPAHCTBO HAMHOTIO GOJIbIIIE SHEPTUH, YeM reopanap «J1oza»,
MIPYEM MMITYJIBCHI 3AKUTAaHUSI OYEHDb TTOXOXHU Ha UMITYJIBECHI IIEpeiaTyvKa
KaK 1o ¢opMe, TaK U MO crocoly Bo30yxneHus1. HanpsokeHue 3aXKuraHus
cocTapser 25 KB, B To BpeMsI KaK Halll TlepelaTYMK BbIpabaThiBaeT BCErO
5 kB. Yacrora TIOBTOPEHHSI MMITYJIBCOB 3aKUTAHUSI 3aBUCHUT OT KOJIMYECTBA
IWIMHAPOB U YMCIa 060POTOB IBUTATENSI, HO 3TO 3aBEAOMO OOJIbLIE, YEM
OIH pa3 B CEKYHIY.

TeMm He MeHee, HAaM He M3BECTHO HHM OTHOTO (pakTa BO3OYXKICHUS Cy-
IeGHoro Aesia 06 yiepoe 310poBbI0, HAHECEHHOMY KOMY-TTU00 CUCTEMOM
3aXXMraHusA aBTOMOOWISI 332 BCIO HCTOPHIO €T0 CYIIIECTBOBAHHUS.
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OTMeTHM Takxe TO, 4YTO BO BPEMA TONYYEHHUS €BPOTIEHCKOro Memu-
LMHCKOro ceptudmkara Ha reopagap «JlIoza» COTPYAHUKH HWHCTHTYTA
CTaHAapToB Yelckoit pecryGaIMKy Ha OCHOBe M3MEpEeHMI caMoii coBpe-
MEHHO aMEPUKaHCKOM aNnapaTypoil He TOJbKO He OOHapPYXWITH MMPEBEI-
IICHAE MEIULIMHCKUX HOPM, OHU TaK U HE CMOTJIM U3MEPHTD YDPOBEHb U3-
JIYICHHSA TIEpENATYMKa, MOCKOJBKY OH OKAa3aJICs HUXKeE nopora 4YyBCTBH-
TE€JIbHOCTHU NIpUHATON B EBpone MeTomnku.

B 310if KHUXKe npuUBeaEHBI HCKOTOPBIE€ 3MHU30IbI U3 IIPAKTHUKHU Treo-
panapHeIX paboT, KOTOpbIE MHE TTO KAKOH-TH60 NMPUYHUHE 3aTIOMHUITUCh,
KaXyTCA UHTCPECHBIMU, U MOTYT OBITh TMOJE3HBIMU IISE TeX, KTO OCBaM-
BaeT panap. Te, KTo ¢ pagapom pa6oraer AAaBHO, CAMM MOTYT paccKasaTb
MaccCy He MEHeE€ MHTEPECHBIX CIIy4YaeB.

Snusopn 1. ‘
Kak Mbl 06Hapyxunu wnuoka

BecHoit 1995 rona x HaM o6paTiiiocs noconseTBo FOxHOI Kopewu ¢ Bo-
MPOCOM: MOXKEM JIU MBI OGHaPYXUBATh MOA3EMHBIE XOIEI. IMosicumnu, yto
X CEBEPHBIC COCEIM MPOKOMIAIH MO/l FPAHHLEH CETh TOHHENEH, KOTOpbIe
YTPOXaIOoT 6E€30IMaCHOCTH CTPaHbl U KOTOPbIE HEOBXOIUMO OOHApYXHTh.
MBI NOATBEPAMITH TaKyI0 BO3MOXHOCTB, MOCKOJIBKY KaK pa3 ¥ oTpabathi-
BAJIM MAKET reopajiapa 1o MmoA3eMHBIM XOaM, YaCTHYHO COXPaHUBLLIMM-
Cs1 B ycanbbe BopoHOBO, KOTOpast HAXOMUTCS B HECKOMBKHX AECSTKAX KM~
JIOMETPOB OT HAaLLIETO MHCTHTYTA.

YTIpoM Bo3jle MHCTUTYTCKMX BOPOT OCTAHOBIJIOCH HECKOILKO MaIIMH
¢ dnaxkamu. IIprexaBuIMM BO IJ1aBE C MOCIOM TOCTSIM MbI pacckasaiu
O CBOEH amnmaparype, a IIOTOM INPEVIOXIIH [POEXaTh B ycans6y Bopo-
HOBO, YTOOBI MI0KA3aTh €€ B AEHCTBUM IO PEabHBIM MOA3EMHBIM X0mam,
TNpaBJa, NaBHO NepeoOOPYAOBAHHBIM ITOJ X039 HCTBEHHBIE HYXKIIBL.

K ToMy BpeMeHHM y Hac ele He 65010 panapa «Ipor-5» — niepsoro, noj-
TOTOBJIEHHOTO JUTsl MEJIKOCEPHITHOTO NMPOMBILLIEHHOTO BBINTYCKa, a ObLI
CHENaHHBIA «Ha KOJNICHSX» MaKeT, KOTOPBIA MBI Ha3BAJIH «I[poT-Hynb>.
W3-3a HecoBeplLIeHCTBA KOHCTPYKIIMH [aXe MPOCTO €r0 BKIIIOYEHUE U,
TeM Oosniee, manbHeiiuas paboTa BOCIIPUMHUMAINCE YXe KaK HEKOTOPBIH
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