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HCCJIEJOBAHMS OITHYECKUX XAPAKTEPUCTHUK 3EMJIA
C IIVIOTUPYEMBIX OPBUTAJIBHBIX CTAHIIUHU

Onucvigaromes MHO2OIEMHUE UCCIe008AHUSL NPUPOOHBIX 00pazo8aHutl 3emau uz Kocmoca 6 onmuue-
ckom Quanaszome Onun 60iH. Paccmampusaiomest npubopol Onst u3yuenust 3eMHOU NOBEPXHOCIIU U3 KOCMOCA
cnekmpanoHvimu memoodamu. OyeHugaemcs GAUAHUE PA3TIUYHBIX PAKMOPO8, POPMUPYIOUUX CHEKMPATbHOE
pacnpedenenue yxoosauel paouayuu, u YClo8ull 0C8eujeruss Ha pe3yibmamvl KOCMUYECKOU CHeKmpogpomo-
mempuu 3emnu. Hccnedyromes Hekomopvle ORmuKo-CReKmpaibHble Xapakmepucmuk nPUpOOHbIX U UCKYC-
CMBEHHBIX 0OLEKMO8.

BBenenue

PazButue B koHlle 1960-X IT. a9pOKOCMHUUYECKHUX METOJOB HM3y4EHHUS] MPUPOJHBIX PECYpPCOB
3emMild ¥ 3a7ja4l KOCMHYECKOT0 3€MJIEBEICHHSI TIOCTAaBUIIN Ha MOBECTKY THS pa3paboOTKy CIIEKTpajb-
HBIX METOJIOB MCCIIENOBaHUs 3eMJIM U CO3JaHUE CIEIHalbHON, ManorabapuTHON U HaleXHOH Oop-
TOBOU ammapaTypbl. B pa3BUTHH KOCMHUUYECKUX CIEKTPAIbHBIX METOIOB YK€ TOTJla HAMETUJIUCH ABa
noaxona. IlepBrlii — 3TO MeTOABI MHOTO30HAJIBHON perucTpannv (TeIeBU3NOHHBIMHU HIIM CKaHEp-
HBIMH CHCTEMaMH ), TIO3BOJISIFOIINE TTOTyYaTh N300paKeHHsI 3eMIIM B HECKOJIKHX OTAEIbHBIX CIEK-
TPaJbHBIX 30HAX C BBICOKUM MPOCTPAHCTBEHHBIM pa3pelieHueM. BTopoil — MeToabl CIEKTPOMETPU-
YECKOM perucTpanuu, NpeIHa3HaYeHHbIE IS MOIYYEHHUs CIIEKTpa BBICOKOTO pa3pelleHus, ycpel-
HEHHOTO 110 HEKOTOPOMY YYacTKy 3eMHON MOBEpXHOCTU. beropycckue ydeHble OJHUMHU U3 MEePBbIX
paspaboTanu 1 co3nanyu NpuOOpkI A U3yUEHHUS] 3eMHOM MOBEPXHOCTH U3 KOCMOCA CIIEKTPalbHBIMU
METOJaMU.

B 1968 r. mo mHUNMaTHBE U TOM PyKOoBOACTBOM akanemuka JI.W. Kucenerckoro B MHCTHTYTE
¢usuku AH BCCP Opimn HauaThl paboThl IO KOCMUYECKOH CIIEKTPOCKONHK 3eMIIH. DTO ObUTH paboThI
M0 CO3JaHMIO CIIEIUANBHON ammapatypbl U (yHIaMEHTAIbHBIE HCCICIOBAaHHS 110 M3yYEHUIO HEeH3-
BECTHBIX B TO BpeMs (M3NYECKHUX U ONTHYECKUX CBOMCTB aTMOC(ephl 1 TIOBEPXHOCTH 3eMITH, a TaKKe
NPUKIIAIHBIE UCCIIEOBAHUS, KOTOPBIE MPOBOAMINCE ¢ OpOuTaNbHbIX Hay4HbIx craHimid (OHC) «Ca-
moT», «Mup» 1 MexnyHaponHoi kocmudeckoit craniun (MKC).

Psan mccnemoBanmil ObUT MTPOBEEH COBMECTHO C COTPYIHHKAMH JIAOOPATOPUHN CHEKTPOCKOITHN
HU3KOTEMIIEPaTypHOU TUIa3Mbl (BIIOCIEACTBHH JTa0OpaTOpUH TUCTAHIIMOHHOW CHEKTpocKomnuu) MH-
crutyta puzuku AH BCCP mox pykosonctBom B.E. [TmioTel, a Takxke co crienuaincTamMu, cO3/1aBaB-
mmmu anmapatypy cepun MCC-2 u CKU®-M, — corpyaaukamu CKTb ¢ OIl Uuctutyta dusuxkun AH
BCCP mox pykoBoactBom A.B. Kupeea. Anmaparypa mist OHC «Mup» 1 MKC co3maBanacek co-
tpyauukamu CKTB ¢ OIl BI'Y (BmocienctBuu 1abopaTOpUM 3JIEKTPOHHBIX METOAOB 3KCIIEPUMEH-
TanpHON (m3uku HaydHO-MCCIenoBaTeNbCKOTO WHCTHTYTa NPUKIANHBIX (PU3WUECKUX TpobdiemM
(HUUII®DIT) mm. A.H. CeBuernko BI'Y) mox pykoBoactsoMm B.A. Cocenko.

IIpoBeneHHbIE HCCIIEAOBAHMS 3aBEPUIMIIUCH CO3/IaHHEM KPYITHON HAay4HOW IIKOJBI, KOTOpas Ha-
yaya cBoe cymectBoBaHue B creHax MucrutyTa dusukun AH BCCP u nomyunna 3atem cBoe pa3BUTHE B
benopycckoM rocymapcTBeHHOM yHHBepcuTeTe. B Xo7e uccieqoBanuii u pa3paboToK MO TaHHOW TeMa-
TUKEe ObUTO omyOsuKoBaHo Oojice 320 HayuHBIX padOT, 3aIIUIICHO 16 KaHIUIATCKUX U 6 JOKTOPCKHX
JHCCepTalMid, © HE TOJIBKO OEJIOPYCCKUMHU YYCHBIMH: PE3YNbTaThl COBMECTHBIX HUCCIIEAOBAHUN BOIUIM B
KaHIUIATCKYI0 IUCCEPTALMI0 HALIEro 3eMiisika JieTunka-kocMoHaBTa B.B. KoBanenka, B mokTopckue
JIMCCEePTAINH JIETINKOB-KOCMOHaBTOB I'.M. I'peuko u B.I1. CaBuHBIX. 3a UK 3THX pa0dOT KOJJICKTHB
CHENHaIMCTOB benopycckoro rocyaapcTBEHHOTO YHMBEpCUTeTa ObIT YAOCTOEH 1 ocynapcTBEHHOM Tpe-
mur CCCP 1991 1. B 00:1aCcTH HAyKH U TEXHUKH.
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1. CnekTpajbHble NPUOOPHI I OPOUTANBHBIX cTaHIM «CanT» u «Mup»

[To morosopy ¢ HITO «2ueprus» B 1970 r. B Uacturyte puzuku AH BCCP Oputa HavaTa pas-
paboTka MaJIorabapuTHOTO CKOpOCTHOTO criekTpomerpa MCC-2 [1, 2], cITyTHUKOBBIM BapHaHT KO-
toporo B 1973 r. 6611 BeIBeneH B kocMoc B coctaBe OHC «Camrot-2». OgHaKko BCIEACTBUE HEIO-
JaJ0K B cucTeMe cradmnu3anuu ctaniuu (LleHTpy ynpaBiieHus moieTaMu He yAaloCch OCTAHOBUTH
ee BpallleHHe) SKCIEPUMEHTHI Ha HE HEe MPOBOJUINCE.

B nmexabpe 1974 r. B kocmoc BeiBogutTcsi OHC «Camor-4» co crnekrpomerpoMm MCC-2M Ha
60pTy. OCHOBHBIE XapaKTePUCTHKHN MpuOopa: cuekTpanbHbelil auana3oH 0,4-0,8 MkM; moporosasi 4yB-
cTButensHocTh 1-107* Br/(cM’-MKM-cp); yron mons 3penns 1,5 x 7,0 rpaj; IMHAMHYECKMil JMANa30H
40 nb. ITpubop MCC-2M (puc. 1, a) cTan OCHOBHBIM IITATHBIM CIIEKTPOMETPOM CTAHIIMU, C HUM BBI-
TIOJTHEHO HECKOJIPKO NECATKOB 3KCIEpHMEHTOB. JIBa skmmaxka ctaHiuu «CamoT-4»: A.A. I'ybapes,
I'"M. I'peuko (30 cyrok monera) u I1.1. Knumyk, B.U. CeBactbsiHOB (60 CyTOK TI0JI€Ta) — paboTanu ¢
npubopom. IIpubop MCC-2M 6e30TKa3HO MpopaboTall BeCh CPOK CYIECTBOBAHUS CTAHIHHU, C €TO
MIOMOIIBIO B XOZ€ re0(pU3NIECKUX IKCIICPUMEHTOB OBIJIO 3apETUCTPUPOBAHO M TOCTABJICHO HA 3EMIIIO
cormre 100 000 ciekTpoB pa3HOOOPa3HBIX 0OBEKTOB.

OnbIT NpOBENCHNUST KOCMUYECKUX M TOACITYTHUKOBBIX SKCIIEPUMEHTOB MO3BOJIMII cPopMyIHpo-
BaTh TpeOOBaHMSI K JaJbHEHIIeH MOJEpHU3aLUH annapaTypsl. B nepByto ouepens TpeO0BaIoCh MOBHI-
CHUTb 4yBCTBUTEJIBHOCTh M PACUIMPHUTh JMHAMHUYCCKUN quana3oH nmpudopa. K MoMeHTy 3amycka HOBOM
OHC «Canrot-6» Takoit mpubop — ManorabapuTHbIi ckopocTHOH criekrpomerp MCC-2MB — 6511 u3-
TOTOBJICH HA HOBOM 3J€MEHTHOM 0a3e U B cocTaBe cTaHUMU 29 ceHTs0pa 1977 r. BeIBeJeH HA OpOUTY.
Junamuyeckuii  nuana3zoH mpuOopa moBbimeH g0 60 gb, moporoBas  4YyBCTBHTEIHHOCTH
5-10°° Br/(cm*MKM-Cp).

Cranmus «Caimor-6» mpopaboTaiia Ha opOuTe OKoJIo TATH jeT 1o Mast 1981 r. 3a 310 BpeMs Ha
Hell TOOBIBAJIO 5 OCHOBHBIX IKCHENUITUHN U 11 3KCTIeTUITIiA TIOCEIICHUS, B TOM YHCIIe MEXTyHApOIHBIX.
Bce ocHOBHBIE 3KCHENUIMM, B COCTaB 3KMINAKeH KOTOPBIX BXOAWIM KocMoHaBThl }O.B. Pomanenko,
I''M. I'peuxo, B.A. I)xannOexoB, B.B. Kopanenok, A.C.HBanuenkos, B.A.Jlsxo, B.B.Proomwun,
I'."M. Crpekanos, B.Il. CaBunbix u apyrue, pabotamu co ciekrpomerpom MCC-2MB.

I'eodusnyeckue sxcnepuMenTs! ¢ npuoopom MCC-2MB npoBoauiuchk ¢ 1ebio Habopa cTaTh-
CTHYECKOT0 Marepuana u GopMupoBaHus Mozened (GoHOB 3eMiIH Kak IUIaHeThl (ObLIO 3aperucTpUpoO-
BaHO okoJ10 250 000 cieKTpoB).

s nccnenoBaHui MOJSAPU3YIOIIUX CBOMCTB MPUPOAHOM Cpelibl, elle OAHOTO U3 HHPOPMATHB-
HBIX TTapaMETPOB CBETOBOIO TOJS, OBLT CO3[MaH HOBBIM TpuOOp — crnekTpomnomsipumerp MCC-21I1
(puc. 1, 6) — u B coctaBe HOBO# cTanmmu «Camot-7» 19 anpens 1982 r. BeiBeneH Ha opouty. Heobxo-
JUMO CKa3zaTb, 4TO Bce mpubopsl cepun MCC ycTaHaBIMBalIMCh HEMOJBHKHO HA WITIOMHHATODPBI
cTaniuii «CalroT» U B KOMIUIEKCE ¢ IPYTOi ammapaTypoi IOCTHPOBAINCH MO0 OCH —X CTaHIMHU (B Ha-
mup). UtoOBl HaBecTH ocu NMPUOOPOB, HANIPUMEP, Ha TOPU3OHT 3eMJIM, HYKHO OBIJIO pa3BOpPayMBATH
BCIO CTAHIIUIO.

a) 6)

Puc. 1. ManoraGapuTHble CKOPOCTHBIE CLIEKTPOMETPEI:
a) MCC-2M/MCC-2MB; 6) cniexrpononsipumerp MCC-2I1
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BaxxHelmmm UTOroM CIeKTpaJbHBIX U BU3YyallbHBIX HAOMIOACHUM, IPOBEACHHBIX ¢ OOpPTa CTaH-
it «Camor-4», «Camor-6» u «Camot-7», SBUJIOCH 000CHOBaHHE HEOOXOAMMOCTH CO3/IAaHUS PYYHO-
T0 MHKPOIIPOIIECCOPHOTO MPHOOpPA, OCYIISCTRBIIAIONIETO 00pabOTKY M BU3yaIH3AIMIO CHEKTPAITBHOMH
UHQOpMAIMH MPsIMO Ha OOpPTY CTaHUWHU. MHUIIMATOPOM CO3laHHS TAaKOW ammapaTypbl CTajl JIETYUK-
kocMoHaBT B.B. Kopanenoxk.

Peanuzauus 3Tol uaen mpuBena K CO3AAHMIO MPUHIUIHAIBHO HOBOI'O aBTOMAaTU3HPOBAHHOTO
npubopa — CHEKTpOMeTpHUeckoil MukpompoueccopHoit cuctemsl «CKUD» [3, 4] (puc. 2): crek-
TpaibHblid nuamnazoH 0,4—1,1 MkM; cnekTpaibHOe paspemieHue 11 u 3 HM (B mojamamasoHax), mmoJe
3perus 52 x 10 yra. mus. B centsa6pe 1985 r. cuctema « CKU®» 6p1a nocrapineHa Ha craHiuio «Ca-
moT-7», rae kocMoHaBThl B.I1. CaBunbix, B.A. /[)xann6ekos, [.M. ['peuko u npyrue mpoBOAMIN JKC-
MIEPUMEHTHI 110 M3yUEHHUIO COCTOSIHHS MJUTFOMIHATOPOB CTaHIINHN, aTMOC(HEPHBIX U MMPUPOIHBIX 00BEK-
toB. C 3TOro0 BpeMeHu Ha cTaHiuu «CanroT-7» GYHKIMOHUPOBAIH JIBa pa3paOOTaHHBIX M CO3JaHHBIX
B benapycu npu6opa — MCC-2I1 u CKUD.

Puc. 2. ABuakocMuueckas criekTpoMeTpuueckas MUkpornpoleccopHas cuctema « CKHD-M»

20 deBpansa 1986 r. Ha opOUTY BBHIBOAWTCS HOBAas CTAHIMS MOAyJIbHOro Thma «Mupy. Ilocme
okoH4aHMs (PpyHKIHOHHpOBaHUs cTaHimu «Camot-7» cucremMa «CKU®Dy ¢ mocnenHeit skcreauiueit
(JI.A. Kuzum u B.A. ConoBreB) 26 urons 1986 r. Ha kopabne «Coro3 T-15» B ymciae HEMHOTUX TpU-
0opoB co crannmu «CanroT-7» ObUTa AOCTaBlIeHAa Ha OOPT OPOUTANBHOTO KOMIUIEKca «Mup» U ¢ Hei
MIPOAOJDKUIIACH UCCIIEOBAHUS B COCTaBe KOMILIEKCA.

C 1985 r. paboThI 110 CO3AaHUIO CIIEKTPATBHBIX CHCTEM U METOIOB TUCTAaHIIMOHHON TUAarHOCTH-
ku m3nydeHwnid mo wHumatuee JI.M. KuceneBckoro Obumm passepryTsl B HUUIIDIT um. A.H. Ces-
yeHko bI'Y.

Hcxonst 3 ye HAaKOIUIEHHOTO OIbITa, COBEPIICHCTBOBAHME CHUCTEM JII KOCMHUYECKOW CIIEK-
TpOMeTpHHU OBLIO CBSI3aHO C YCIOKHEHHEM 3a/1a4 UCCIEIOBAaHUH M HEOOXOAMMOCTHIO COBMEILICHHS B
O0THOM OOPTOBOM KOMIUIEKCE BOSMOXXHOCTH OJJTHOBPEMEHHON PETUCTPAINH CIIEKTPAIBHBIX, TPOCTPaH-
CTBEHHBIX, SHEPTEeTHUECKUX, TTOJSIPU3ALMOHHBIX U YITIOBBIX XapaKTEPUCTUK OOBEKTa AJIS IPOBEACHHUS
JKOJIOTMYECKUX HCclefoBaHuil. Peannsanysa Takux mapaMeTpoB OCyIIEeCTBMIIACh, koraa B 1988 r. B
BenmopycckoM rocymapcTBEHHOM YHHUBEPCHTETE 110 MHHUIMATUBE JIETINKOB-KocMoHaBTOB B.U. CeBac-
ThstHOBA U A.A. CepebpoBa coBmecTHO ¢ HIIO «DHeprus» Obuta co3gana cucrema «l'eMMa2-BHICO»
(puc. 3), kotopas B 1989 r. G6pia mocraBiena mMoxynieM «KBaHT» Ha G0OpT OpOMTATBHOTO KOMILIEKCA
«Mup» 1 UCTIONB30BaNIaCh MPH MPOBEIEHUH T€0IKONH(GOPMAIIMOHHBIX HCCISIOBaHMUN [S] KOCMOHAB-
tamu A.A. CepebpossiM, A.H. bananguasiv, A.5l. CoI0BBEBBIM H JIp.

B 1989 r. rpymnmna Hay4HBIX COTPYAHUKOB C ammapaTypoi «l'eMma» ydyacTBoBajia B KPYyHIHOM
MexayHaponaoMm skcrnepumente FIFE-89 B mrate Kanzac, CIIA. B 3ToM sKcniepuMeHTE MPUHSIIN
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yuactue yueneie CILIA, CCCP, Kananpr, ®panuu, Benmukoopuranuu [6]. «I'emma» B 1989 r. pabo-
Tana u Ha 6opTy cTanumu «Mup», u Ha 6opty Beptonera HACA B CLIA.

a) 6)

Puc. 3. VlHTepakTHBHAS MUKPOIIPOLIECCOPHAsk BUICOCHIEKTpOMETpHYecKas cucteMa «['eMMa2-Buieo»:
@) ONTHYECKUIl IPUEMHBIH OJI0K; 6) 6OPTOBON MH(MOPMAIIOHHO-BBIYHCINTEIBHBIA KOMILIEKC

2. HexoTopsle pe3yabTaThl NPUKJIAJHBIX U PyHIAMEHTAJBHBIX HCCIEAOBAHMI 3eMiIu
¢ IMJI0THPYEMbIX OPOUTAIBHBIX CTAHUMI

XapakmepucmuKku unnioMuHamopos opoumanbhblx cmanyuti ObIM CHENUAIbHO HCCIISIOBAaHbI
no 3akazy HIIO «3OHueprusy, MOCKOIbKY OHU SABJISIOTCS JIEMEHTaMM ONTHYECKOrO TpakTa CUCTEM pe-
THCTPALK U3IyYEeHHH M apamMeTpbl WITIOMHUHATOPOB HEOOXOAMMO YUHUTHIBATh MIPU NMPOBEACHUH a0-
COJIFOTHBIX U3MEPEHUI.

B xone opOuTanbHOrO mMojieTa COCTOSIHUE MOBEPXHOCTEH HITIOMHUHATOPOB (KaK U APYTHX OINTH-
YECKHUX JJIEMEHTOB, HAXOSIIUXCS B OTKPBITOM KOCMOCE) IOCTEIIEHHO YXyALIaeTcs B pe3yJIbTare IMo-
BPEX/IEHHsI BHEIIHEH MOBEPXHOCTH OTOKOM MHKPOMETCOPUTOB M OCAKICHUS HA MOBEPXHOCTH CTEK-
Ja JEeTy4uX MaTepualioB, CyOJUMHPOBAHHBIX C JIEMEHTOB KOHCTPYKIMH; BBIXJIOMHBIX MPOAYKTOB
KOPPEKTUPYIOIUX ABUraTeNeH; MaTepUalioOB YTEUKH U3 T€PMOOTCEKOB U T. 1. DTH 3arpsi3HEHUs yBe-
JMYUBAIOT PACCESIHUE MIUTIOMUHATOPA U CHUKAIOT CIIEKTPAIbHOE MPOITyCKaHHUE.

B pesynbrare ucciienoBaHu ONTHUECKUX XapaKTEPUCTHUK WILTFOMUHATOPOB CTaHIMH «CamoT-4» u
«Caimot-6» [7, 8] oka3zanoch, HalpuMep, 4TO Ha cTaHIuU «CamoT-6)» 3a mepuoJ OT IepBOil A0 MATOH
SKCIEANINN CHEeKTpajIbHOE MPOMyCKaHNe HIUTIOMHHATOpA Tj YXYAWWIOCs B 1,5-2 pa3za, a peructpu-
pyemble mpruOOpPOM Yepe3 MIUTIOMHUHATOP CIEKTPajIbHbIE KOHTPACTBI MEXIY OTIACIBHBIMH yYacTKaMU
Ha TMOBEpXHOCTH 3eMin yxyamwinch Ha 148-e cyTku monera Ha 20-30 %, a Ha 1270-e cyTku moe-
ta —Ha 40-50 % (puc. 4).

IlomyueHHBbIe pe3yAbTATHI, HAPSY C JAHHBIMHU APYTHX HUCCIIECIOBAHUH, MOCIY KU OCHOBAaHUEM
JUIS U3MEHEHHS KOHCTPYKIMU WJUTFOMHHATOPOB Ha BCEX OPOMTANBHBIX CTAHLUSAX IOCIEAYIOIIETo Mo-
konenusi. Haunnas ¢ OHC «CamntoT-7», Bce MIUTIOMHHATOPHI CTAJIM JIe1aTh ¢ HAPYKHBIMU KPBIIIKaMHU,
CHa0>KEHHBIMH 3JIEKTPOIPUBOIOM JJISI X OTKPHITHS, @ BHYyTPEHHUE MIOBEPXHOCTH 3AIUTHIN TOHKUMHU
CMEHHBIMH CTEKJIaMH, a TI03JHEE — PA3ABIKHBIMHU IITOPKAMHU.

Hccnedosanus onmuueckux xapaxmepucmuk @onog 3emau (CUCTEMbl «IIOACTHJIAIOIIAS I10-
BEPXHOCTh — aTMoc(hepar») MPOBOAMINCH C LENbI0 CHCTEMATHU3alMU JaHHBIX, COCTABICHHS KaTajoroB
Y aTJIaCOB CHEKTPOIHEPTETHUECKUX XaPaKTEPUCTHK OCHOBHBIX KJIACCOB MPUPOAHBIX ()OHOB M OpPMU-
poBaHusg Mojenu (oHOB 3emin Kak IUIaHeThl B neiaoM. Ha puc. 5 mokazaHsl HEKOTOPBIE PE3yIbTaThl
reo(pU3NUECKUX IKCIEPUMEHTOB 110 UCCIICIOBAHUIO SPKOCTEH MPUPOAHBIX (JOHOB U UX 3aBHCUMOCTEH
ot 3eHuTHoro yria Coxsma [9, 10].
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Bruto ycTaHOBNIEHO, YTO SPKOCTH M3IYUYEHUS, OTPAXEHHOT'O OT MOBEPXHOCTH BOMBI, 3aBUCST
HE TOJBKO OT 3eHUTHOro yria CoiHIa, Uik aKBaTOPUI OKeaHa OHM 3aBUCST TAaKXKe OT aTMocdep-
HBIX a’pO30JbHON W MOJIEKYJIAPHON MHAMKATPHUC paccesHus. YeMm Kopoue UInHA BOJIHBI OTPaXEH-
HOT'O M3JyYeHUs, TEM MEHBIIE SPKOCTh 3ePKAIBHOTO OTPaKEHUsI OT TOBEPXHOCTU BOJBL. B Xxoxe
HccaenoBaHUN ObLTM ONpeneseHbl ONTUMAalbHBIE YCIOBHS HAaOMIOJCHHS LBETOBBIX Pa3luduil U
CIEKTPAIbHBIX KOHTPACTOB, OJAroNpHUATHBIX ISl OOHApyKEHUS OHMONPOAYKTHUBHBIX pPallOHOB
OKeaHa, HalJIeHbl CTATUCTUYCCKUE CBS3M BBIXOJSLIETO U3 BOABI U3NYUEHUS C COJEPIKAHUEM ITUT-
MEHTOB (PUTOIJIAHKTOHA.
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1 — npeanoneruslii nepuoxn; 2 — 148-¢; 3 — 156-¢; 4 — 356-¢;
5 —588-¢; 6 — 1270-e cyTku nosiera

0)

Puc. 4. Pe3ynbrarhl HCCIIEIOBAHUS ONTHYECKUX XapaKTEPUCTHUK:
a) numomunaropa OHC «Caitot-4»; 6) nimomunatopa OHC «Canrot-6»

Ha ocHOBe aHa/M3a MOMYYEHHBIX JaHHBIX OBLIO MOKAa3aHO, YTO IO CIEKTPaIbHON SIPKOCTH OT-
pakeHHOTO 3eMJIeil M3TydeHHs MOKHO IPOBOIWTH (hU3WKO-reorpaduieckoe pailOHMPOBAHHUE TEp-
pUTOpHIA, T. €. pa3iuyaTh (U3UKO-reorpaduyecKre 30HBI M NMPOBUHIUHU. Jake TakKOMy MEIKOMY
reorpapuuecKoMy JEICHHUI0, KaK MPOBUHIUS, COOTBETCTBYET CBOUM CPEIHECTATHCTHYSCKHH CIICK-
TpaJbHBIN 00pa3s.

Hccneoosanus ceemogozo opeona 3emau POBOJWINCH IPU CHIEKTPO(POTOMETPUPOBAHIH JTHEB-
HOT'0 I'OpU30HTa IIJIAHCTBI METOAOM MNPOCTPAHCTBCHHOI'O CKaHHMPOBAHHA T'OPU30HTA 3eman omnTHye-
CKOW OCBIO anmmapaTypbl MO/ pa3HbIMH yriaaMu. Ha puc. 6 moka3aHbl HEKOTOPbIC PE3yJIbTaThl ITUX HC-
CJIeIOBaHUM, TIOMyYCHHBIE CTICTIHAIbEHON 00paboTkoi manHbIX [11].

Bruta ompeneneHa TONIIMHA ONTHYECKOTO CIIOS aTMOC(EpPHl B Pa3iIMYHBIX Y4acTKax CIEKTpa.
Tax, ayis kpacHoit oonactu (0,62—0,72 MkMm) oHa paBHa 27 £+ 4 kM, a Uist cuHer — 36 + 4 kM, 4TO CBS-
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3aHO ¢ 0COOEHHOCTSIMU paccesHus cBeTa B atMocdepe. [Ipu »ToM yBepeHHO 0OHAPYKHBAIOTCS OIITH-
YeCKHe HEOJHOPOTHOCTH Ha BBICOTAX Topsaka 17—20 KM — 3To adpo30ibHBIN ciaoi KOHTe.

Onmuxko-gu3uueckue Xapaxmepucmuxu cepedpucmvix 061axo6 OBUIH OTPEIENCeHbl B pe-
3yJIbTaTE BIEPBBIC MOJTYUYCHHBIX YHUKAIHHBIX JAaHHBIX WHCTPYMEHTAIBHBIX U3MEPECHUH M3 KOCMO-
ca cuektpomerpoM MCC-2. Cepebpucteie objlaka — 3TO caMble BBICOTHBIe oOJlaka B aTMocdepe
3emnu. OHU 00pa3yrOTCs B paiiOHE BHICOKOIIUPOTHOM JIETHEH Me3o0may3bl Ha BeicoTax 80—85 kM u
UMEIOT OYeHb Mallyl0 ONTHYECKYyro ToaumuHy. O mpupoae ux oOpa3oBaHHSA CpPeld YUEHBIX HIYT
CIIOPBI JI0 CHUX TIOP.

Ha ocHOBaHWYM MpOBEIEHHBIX WCCIEOBAHNN YIalOCh YCTAaHOBHUTD, YTO CEpeOpUCThIEe 0Ollaka —
9TO MOJUAWCIIEPCHAS Cpela, COCTOsIAas U3 aHcamOns MIEHTUYHBIX chepuiyecKuX YacTHIl, IZIe pac-
MIpeJIelIeHNe YacTHIl IO pa3MepaM BbeIpaxaercs 3akoHoM HOHTE (7, = 0,025 MKM — MHHUMABHBIN H
Fmax = 1,9 MKM — MakCUMaJIbHBIA pagnychl 9acTHIl B aHcamMOiie). KoHmeHTparis qacTuil B o01aKe co-
craBisier 6 cv > [11].

B, , 0TH. ¢
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Puc. 5. OnTuyeckue XapakTepUCTHKH (OHOB 3eMITH:
@) 3aBUCHMOCTb HOPMHPOBAHHO! SIPKOCTH OT Z JUIsl BOAHBIX OBEPXHOCTEH;
6) cuexTpanbHble APKOCTH (POHOB IPH OAHOM Z: | — 061a4HOCTb, 2 — MyCThIHS, 3 — PACTUTENLHOCTD, 4 — BOJA;
6) 3aBICHMOCTb CIICKTPAIBHOH APKOCTH B 0T 3eHUTHOTrO yria ConHua Z U OCHOBHBIX KJIACCOB NPUPOIHBIX (POHOB
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Puc. 6. MccienoBanue CBETOBOTO Opeoia 3eMITu:

a) 3HaueHUs K0d(PHUIMEeHTa 3HAYNMOCTH Py 3apeTHCTPUPOBAHHBIX IPKOCTEH JUIS TPEX «Pa3pe3oB» aTMOC(epsl;
6) 3HaueHus P, s Tpetbero paspesa: 1 — A =0,42 — 0,62 mxm, 2 — A = 0,42-0,78 mxm, 3 — A = 0,62 — 0,78 MKM;
6) cxeMa IIPOBEAEHHMS SKCIIEPUMEHTA 110 U3MEPEHHUIO IPKOCTH CepeOpHCTHIX 00IaKOB
(3amITpUXOBaHHBIN OBaJ — PaifoH HAOIIOICHUH);

2) CIIeKTPHI cepeOPUCTHIX 00TAKOB IJIS Pa3INYHBIX YTIIOB paccesHus 0:
1-0=22+7°2-0=47£8°3-0=>5115°4—pacuer npu 6 =20°

3. Yuacrue B HAYYHBIX IIPOEKTAX HA Memnyﬂapouﬂoifl KOCMHY€eCKO CTaAaHIMH

B 1997 r. yuensim HUUIIDII um. A.H. CeBuenko BI'Y mpennoxunu ydacTBOBaTh B POCCHil-
CKOM TEHJIEpe Ha CO3/aHHe armnaparypsl U HCCICIOBAHUS U3 KOCMOCA ONTHYECKUX M3ITyYEeHHUH B aT-
Mochepe 1 moHOochepe 3emir, 00yCIOBISHHBIX TPO30BOM aKTHBHOCTHIO M CBSI3aHHBIX C CEMCMMYe-
CKHMHU TIpOoIIeccaMi. DTO TI00aIbHBII MOHUTOPHHT 3eMJIETPSCEHHH.

[To maHHBIM HCCIIEIOBaHUN MOCIEAHUX JIET, 3eMIIETPACEHHS MOXKHO IPEICKa3bIBaTh 1O M3Me-
HEHHIO cBedeHHuil B moHocdepe 3emnn. Heckonbko BUAOB TaKMX CBEYEHHH BO3HUKAIOT HAJ 30HAMHU
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TPO30BOW aKTUBHOCTH TPU AIISKTPUUECKUX paspsaax (MOIHUSX) MEXIY TPO30BBIM 00JIaKOM W BEpX-
Hel cTpatochepoit Wi HIKHEH HOHOCHEPOT.

B pe3ynbraTe MOJHUEBBIX pa3psi/iOB BBEPX MPOUCXOTUT H3MEHEHHE aTMOC(PEPHOTO dIIEKTpUIe-
CKOTO MOJISI MeXIy arMoc(epoil U HIbKHEH noHocdepoil. DTO CONpPOBOKIAAETCS MOSBICHHEM KPaCHBIX
u romyObrx cBeueHmid. «Kpacuwie mpuspakm» (Red Sprites) — spkme kpaTkoBpeMeHHBIE (3—5 Mc)
BCIIBIIIKK CBeueHUs arMocdepsl Ha BbicoTax oT 40 10 90 kM. «['onyOsie ctpym» (Blue Jets) — ceue-
Hust mmatenbHocThi0 100-200 Mc Ha BeicoTax 20—40 xM.

CyIiecTByIOT U Ipyrue BHUIBI CBEUEHHUH, HAIPHUMEpP 3€JeHas SMUCCHS aTOMapHOTO KHCIIOpOJa
557,7 am, TUZIpoKCcUIIa U KpacHOU uHuM Kkuciaopoja 630,0 auM Ha BeicoTax ot 80 g0 300 kMm.

PesynbTarhl pa3po3HCHHBIX HAONIOJCHUHN IMOKA3bIBAIOT, YTO 3a HECKOJILKO CYTOK JIO Hadajia
3eMJIETPSICEHUS CHAadala IMOBBIIIACTCS WHTEHCHBHOCTh CBEUEHHUS B F-00JIaCTH MOHOC]EPHI, 32 CyTKH
WHTEHCUBHOCTh CHUKAETCSI U UMEET JIOKaJIbHbI MakCUMYM 3a 4—6 4 70 rmaBHOro toiuka. I[IpocTtpan-
cTBeHHbIe MacITa0bl siBiieHUS — 200—1000 kM.

Jlns mpoBeleHUs TaKUX MCCICNOBAaHHN 1O KOHTPakTy ¢ MHCTHTYTOM 3eMHOr0 MarHeTu3ma,
HOHOC(EPHI U pacpoCTpaHeHus paaroBosH Poccuiickoii akagemun Hayk (MI3MUPAH) coBmecTHO ¢
PaketHo-kocmuueckoii koproparueit (PKK) «9ueprus» Obiia paspadorana u B 1999 r. co3nana Bu-
neodoromerpuyeckas cucrema BOC-3M [11].

Cucrema BOC-3M (puc. 7) B aBTOMaTHYECKOM peXuMe 0e3 ydacThss KOCMOHABTOB, KOTOPBIC
TOJIFKO YCTaHABIIMBAIOT €€ Ha WINTIOMUHATOP U MOJIKIIOYAIOT Pa3beMbl Kabeseid, mo3BoIseT:

— perucTpupoBaTh n3oopaxenus Red Sprites, Blue Jets u aTMochepHBIX SMUCCHI;

— PETUCTPUPOBATH YHEPTETHIECKO-BpEMEHHbBIE PacIIpeie]ICHUS U3yJaeMbIX SBICHUH W MOJHUH,
BECTH CUET ITHUX SBJICHHUI BO BPEMEHH;

— B3aMMO/ICHCTBOBATh C CUCTEMaMH CTAaHIUH, TPUHUMATH U BBIIOJIHATH KOMaHABI C 3eMJTH, BbI-
JlaBaTh MH(QOPMAITUIO B KAHAIBI TEJICMETPUH O PEXKUMaxX (YHKIIMOHHPOBAHUSI.

Puc. 7. bopToBast Mukpomnporeccopras Buneodoromerpudeckas cucrema BOC-3M,
YCTaHOBJICHHAs Ha MIUTIOMUHATOPE cityxkeOHoro Moayist MKC

Muxkpomporeccopras cuctema BOC-3M paboraeT B XKIymeM peXUMe, aBTOMATHYECKH PErH-
CTPUpPYET MOJHHEBBIE BCIBIIIKK JTUTENBHOCTBI0 1 MKC — 1 Mc, HO Tpu OOHApYKEHUH SIBICHUS -
TENBHOCTBIO OoJiee 2 MC M3BJIeKaeT u3 namsatu DBM npenbinyiue n3o0pakeHus], CKUMaeT UX U 3a-
MUCHIBaET HH(POPMAIIHIO HA COOCTBEHHBI MAarHUTOONI THIECKUAN JHCK.

OCHOBHBIC TEXHHUECKHE XapAKTEPUCTHKNA ONTHIECKOTO MOyt BOC-3M: criekTpanbHbIe THa-
na3onsl 390-900, 390-430, 650—750 uM; yromx nonst 3penuns 21,7 ©; ayBcTBUTENBHOCTE Ha A = 700 HM
1,3-10"° Br/(cM?-MKM-cp).
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C cucremoit BOC-3M na 6opty MKC padotanu kocmonasTs! FO.U. Ony¢puenko, H.M. bBynapus,
10.1. Manenuenko u np. Hekotopelie pe3ynbTaThl X HCCIIEIOBaHMIA IPUBEIEHBI B MOHOTpaduu [11].

HeobxoauMocTs UCCiIeoBaHNs CBeUSHUsT aTMOC(EPHI B 00JIaCTH Me30T1ay35l BhI3BaHa OOJIBIION
3HaYMMOCTBIO THAPOKCHIIBHOTO M3JIy4eHHUS KaK C TOUYKH 3PEHUS XHMUYECKON AMHAMUKU B3aWMOJIEH-
CTBHSA THAPOKCUIIA C OCHOBHBIMU KOMIIOHEHTaMu aTMoc(epsl (a30TOM, KUCIOPOJOM, aTOMapHBIM KH-
CJIOPOJIOM), TaK M C TOYKHU 3peHUsI 000CHOBAaHUS Pa3HOOOPa3HBIX MPUMEHEHUH 3TOTO CBEYCHHUS B Ieo-
(U3NUECKUX U3MEPEHHUSX.

Onrtuyeckoe cBeueHHe aTMocdepsl MpeacTaBiIsieT coO00H TIOMUHECHEHIINIO COCTABIISIOIINX aT-
Mocdepy ra3oB Ha BbicoTax oT 80 mo 110 kM. CrieKTp CBEYEHUs SBISETCS TOBOJIBHO CIIOKHBIM U CO-
CTOWT W3 OOJIBIIIOTO YHCTIA JIMHUN B BUIUMOHN M MH(paKpacHO#H 00IacTIX CIEKTpa, a TakKe CI1aboro
KOHTHHYyMa. JINHUM W3TyYeHUs TUAPOKCHIA BHOCIT HAaHOOMBINUI BKIIAJ B CBEUCHHE aTMOCchepsl (10
87 %). 3enenast MMHUSA aTOMapHOro Kuciopona 557,7 HM cBerutcs B ToHKOM cioe 80—-100 kM, u ee
BKJIaJl cocTaBisieT okouo 10 %.

s nccnenoBanus 3THX SIBJICHUH pa3zpaboTaHa Hay4yHas amnmapaTrypa — CreKTpo(OoTOMETPHYECKHit
komrieke (COK), npennasnadenusiid s ycranoBkd Ha MKC u mpoBefieHUsT U3MEpEeHU MpOCTPaHCT-
BEHHO-BPEMEHHBIX M CHEKTPAJIbHBIX XapaKTEPUCTHK ONTHYECKUX CBEUCHUI BEPXHHUX CJIOEB aTMOC(hephl B
kocMmdeckoM dkcrepuMenTe (KO) «'mo0aabHbIN MOHUTOPHHT COCTOSIHUSI aTMOC(EPHI IyTeM H3MEPEHUS
MHTEHCUBHOCTEW SMUCCHI THMAPOKCHIIA U aTOMApHOTO KHCIIOPOJa C LENBI0 pa3pabOTKH SMIMPUYECKON
MoJien Me3ochepbl 1S MPOTHO3UPOBaHMS reor3nYecKnX Karactpody (mbp «[ uapokcum).

Hayunsrit skeriepument «I uapokcnn-MKCy» HampaBiieH Ha perieHne TpeX (yHIaMEeHTaTIbHBIX
npobiieM QU3NKKN BepxHel aTMochepsr:

reo(pU3NUECKON — BBISBICHUS CTATUCTHYECKH 3HAUYMMBIX 3aKOHOMEPHOCTEH IOJTOBPEMEHHOU
M3MEHUYMBOCTH T'MJIPOKCHIBHOIO M3JIyUCHHS U M3JIy4€HHs 3€JICHOM JMHUU aTOMapHOIO KHCIOpoAa U
CBSI3M UX CO CTPYKTYPHBIMU MTapaMeTpaMu aTMOC(EpHI;

(U3UKO-XUMHUUECKONW — YCTaHOBJICHHS (DU3UKO-XMMUYECKUX MEXAaHH3MOB M KOHCTAHT CKOPO-
CTEH, ONpeneNsouMX UHTEHCUBHOCTh KOJIeOaTeNbHO-BpaIlaTeNbHbIX HOIOC THAPOKCHIBHOTO H3IY-
YEeHUS B YCIIOBHUAX BEPXHEH aTMOC(EpHl.

HaYYHO-TIPUKIATHONH — pa3pabOTKH METOAOB MPUMEHEHUs AaHHBIX MO THAPOKCHIBHBIM U KH-
CJIOPOJHBIM 3MUCCHAM [UIsl 3a7ad HMPOTHO3WPOBAHMS 3EMJICTPSICEHUH M MPEAYNpPEKICHHUS O YPE3BbI-
YalHBIX CUTYalUAX, CBA3aHHBIX C HEKOTOPBIMU TUIIAMH IPUPOIHBIX U TEXHOTE€HHBIX KaTacTpod.

OcHoBHBIC HaygHO-TexHIUeckue 3amaadu KO «['uapoxcuin-MKCy:

— BBISIBIGHUE CTATUCTUUYECKH 3HAYMMBIX 3aKOHOMEPHOCTEH JOJITOBPEMEHHONW H3MEHYMBOCTH
THAPOKCHIIBHOTO U3My4deHus B obnactu ainuH BomH 840—1040 HM Ha BbicoTax 80—93 KM M M3ITydeHUs
3eneHor muHUK (A = 557,7 HM) aToMapHOTO KHACIOpoAa Ha BbicoTax 88—105 kM, a Takke MX CBSI3U CO
CTPYKTYpPHBIMH IIapaMeTpaMu aTMOchepsl;

— CO3/laHUe SMIUPUYECKOW MOJENH, OMUCHIBAIOLIEH pacrpeneseHre WHTEHCHBHOCTH THIpPO-
KCHJIBHOTO ¥ KHCJIOPOIHOTO M3JIyUYeHHH B 3aBUCUMOCTH OT Te€IHO- U Te0()U3NIECKUX YCIOBHIA;

— pa3paboTKa METOAOB IPUMEHEHUS AAHHBIX IO IMIPOKCHIBHBIM M KUCIOPOJHBIM 3MHUCCHIM
JUIS 3a]1a4 [IPOTHO3UPOBAHUS 3€MJIETPSICEHUN U MPEAYIPEKACHNS O YPe3BBIYAHBIX CUTYaIUsIX, CBS-
3aHHBIX C HEKOTOPBIMU THIIAMH MIPUPOAHBIX M TEXHOTCHHBIX KaTacTpog.

OpHOBpEMEHHBIE U3MEPEHHS CBEUCHHUH B PAa3IMYHBIX JIMHUAX HEOOXOAWMO MPOBOAUTH B HOU-
HOH o6nactu arMocdepsl, Tak Kak B THEBHOE BPEMs CYTOK B 3THX 00JACTAX CIIEKTpa IPUCYTCTBYIOT
JpyTUe dMHUCCHU aTMOC]epbl, KOTOpble HEM30eXXHO OyIyT MONABIATh M MCKa)KaTb M3MEPSIEMBIN MO-
JIC3HBIN CUTHAIL.

N3mepeHnss HEOOXOAMMO TIPOBOIUTE B HAIpaBiIeHUH JIMMOa (prc. 8) BIOJb 1O KacaTeIbHOW K
M3TyYaroIIeMy CJIOI0 C pa3pelieHreM 1—2 KM IS oJydeHHs BBICOTHBIX Mpo¢uiel B 3alaHHOM Jva-
na3oHe BBICOT. [Ipu Takoi reoMeTpun SKCHEpHUMEHTa perucTpupyeMasi HHTEHCUBHOCTb OMHCCHH OY-
net npuMepHo B 50 pa3 Oomblle, 4eM B 3€HUTE, BCIEACTBHE MHTETPUPOBAHMS BKIAIOB BIOJb JIyda
3peHus Ha qnuHe nopsaaka 500 km u cocraBut 1-5 Kpaneit qna ruapoxcuna u 10 Kpaneii qns aromap-
HOTO KHCIIOpOJa.

COK (puc. 9), pazpaOoTaHHBIH JUIs PEIICHUs] TIOCTABICHHBIX 3a/1a4, COCTOUT U3 OJIOKa ONTHYe-
CKHX JTaTYMKOB, 0JIOKA DJIEKTPOHUKH W KPOHIITEHHA ycTaHOBKY Ha wnmoMuHaTop MKC [12]. CDK pas-
pabotan u co3nat no IIporpamme pa3paboTKH U UCHOIH30BAHUS MTEPCIIEKTUBHBIX KOCMUYECKUX CPEACTB
Y TEXHOJIOTHH B HHTEPECax 3KOHOMHUYECKOTO U HayYHO-TEXHHYECKOro pa3BuTHs COI03HOTO rocynapct-
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Ba (mmdp «Kocmoc-CI'») B pamkax 3amanust «Pa3paboTka u co3gaHue MajaoradapuTHOW HAydHOH ara-
paTypbl KOCMUYECKOTro 0a3upoBaHMs AJIs IPOBEACHUS UCCIICIOBAaHNS BEPXHUX CIIOEB aTMochepbl». Pa3-
paboTunk u nrotoBuTens HayuHo ammaparypsl — HUUIIDIT um. A.H. CeBuenko bI'Y, pa3paboTunk
Hay4YHOH anmapaTrypsl U IOCTAHOBIIMK KocMuueckoro akcnepumenta — UISMIMUPAH, orBeTcTBeHHbIH 32
peanm3aiiio KocMuaeckoro skcrepumenta — PKK «Oreprusy.

Puc. 8. I'eomeTpust HaOnroaeHUs cBeueHUi ¢ 6opra MKC Puc. 9. Buemnuit Bun COK
it KO «'napokenn-MKCy»

bnok onTudeckux JaTYMKOB MpeJHAa3HAYEH IS BBIZCTICHNS U perucTpanuu ceeueHnid. OH cocTo-
UT U3 MOZYJISL CTIEKTPATBHBIX M300paKeHHH THAPOKCHILHBIX CBEUEHHH Ha OCHOBE MAaTPHYHOTO (HOTO-
MIPUEMHOTO YCTPONCTBA ¢ 4MCIOM 3meMeHTOB 1024 x 64, paboTtatomero B auanazone 840—1040 am co
CHEKTpalbHBIM paspenieHreM 0,5 HM; MOyl pErHCTPaLi CBEYEHHUsI aTOMapHOIo KMCIOPOAa Ha OCHO-
BE JIMHEHHOTO (DOTOMIPHEMHOTO YCTPOMCTBA C YMCIIOM JIEMEHTOB 128 1 ONITHYECKOTO BU3UpA.

B Hacrosiee BpeMst H3rOTOBJIEHBI HKCIIEPUMEHTAIBHBINA, TEXHOIOTHIECKUNA U JIETHBIN 00pa3Iibl
COK. Pa3paboTtano cnenuanbHOE MPOrpaMMHOE oOecrieueHre QyHKIMOHUPOBAHUS U MPEICTaBICHUS
JaHHbIX COK, KOHTpONBbHO-MOBEpOYHas ammaparypa Al IPOBEACHUS aBTOHOMHBIX HCIBITAaHUI
(KTTA-AW) COK. Ha 6a3e merponoruueckoro komruiekca «Kamenus-M» pazpaboran umurarop KO
«'mapokcuiny.

OnHUM 13 BOXHEHIINX 0KUIAEMBIX PE3YIbTaTOB HUCCIEIOBAHUN SIBIISIOTCSI BOZMOXHOCTD MpPE-
CKa3aHUs 3eMJICTPSICEHUH, a TAKXKE HEKOTOPBIX TUIIOB TEXHOI'€HHBIX KaTacTpo( C MOMOIIBIO PErUCTpa-
IIUM CBEYEHMS THAPOKCHIIA U aTOMapHOTO KUCIOPOa B CEHCMOOMACHBIX palfOHaX M CO3JaHHe METOAMK
MOHHUTOPHHIA COCTOSIHUA BepXHEH aTMocdepsl ¢ y4eToM 3G PeKTOB II00anbHOr0 NOTETIICHHS.

3akiaouenue

B crarpe mpencTaBieHbl pe3yJbTaThl Pa3paOdOTOK ONTHUKO-3IEKTPOHHBIX CHCTEM THUCTAHIIMOH-
HOW CIIEKTPOMETPHH, MPEIAHA3HAYCHHBIC I MCCACIOBAHUA Pa3IMYHBIX MPUPOJHBIX M HUCKYCCTBEH-
HBIX 00pa3oBaHuil u cpell B BUAMMOM 1 Oimxxaem MK-quamasonax crekTpa u3 kocMmoca.

Ha ocHOBaHMM MCXOIHBIX NaHHBIX O XapaKTEPUCTHKAX OOBEKTOB, BBIOPAHHBIX JJIS PEIICHUS
IIMPOKOTO Kpyra 3afiad, ObLIM MpPOaHATU3UPOBAHBI M OMpPEAeIIeHbl 0a30BbIe MPUHIIAITEI TOCTPOSHUS
ONTUYECKUX CXEM MOHOXPOMATOPOB H IMOJIMXPOMATOPOB CIIEKTPOMETPOB U CIIEKTPOPATHUOMETPOB, IO~
3BOJISIONINX TONYYHTh BhICOKHE ((hopcHpoBaHHBIC) ONTHYECKHE XapaKTEPUCTHKH IMPH MaiblX rada-
PUTHBIX pa3Mepax MpudopoB.

[IpuBeneHbl pe3yyibTaThl KOMIUIEKCHBIX HCCICIOBAHUM ONTHKO-CIIEKTPAIBHBIX XapaKTEPUCTHK
MIPUPOJIHBIX 00pa30BaHMI C TIOMOINBIO CO3IaHHBIX TPUOOPOB U CUCTEM JUCTAHIIMOHHOT'O 30HIUPOBA-
HUS 3eMJIH.

[IpoaHaM3upoBaHo BIMSHHE aTMOC(Ephbl Ha PE3yJIbTaThl CIIEKTPOMETPUPOBAHUS TOICTUIIA0-
IIUX MMOBEPXHOCTEH, OIICHCHO BJIMSHUE a3pO30JbHONM KOMIIOHEHTHI PacCesHUsl Ha CIEKTPAIBHBIA CO-
CTaB YXOMSIIETO C BEpXHEHW TpaHUIBl aTMOC(ephl U3TYUYSHHS U BIUSHHUE YCIOBHHA OCBEUICHUS MPH
KOCMHUYECKHX CHEKTPaJIbHBIX UCCIEAOBAHUAX 3eMitH. M3yueHbl ONTHKO-(PU3NIECKIE XapaKTePUCTHKH
MPUPOJHBIX M AHTPOTIOTCHHBIX 00pa30BaHUi B aTMOC(epe U Ha IOBEPXHOCTH 3EMJIH.
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B.I. Beliaev

RESEARCH OF EARTH OPTICAL CHARACTERISTICS
FROM PILOT SPACE STATIONS

Spectral devices for research of Earth optical characteristics from space stations «Saluty, «Mir»
and International Space Station are described. Some results of applied and fundamental research of
Earth from Space are presented.



