33. NICCNEAQOBAHWNA SEMIIN M3 KOCMOCA

3.3.1. ”H®OPMALIMOHHASA CUCTEMA OIIEPATUBHbBIX IAHHBIX
HII OM3 (OBPABOTKA JAHHBIX ITPUBOPA «MODIS»
KOCMHMNYECKOI'O AIIITAPATA «TERRA»)

PaCCManI/IBaIOTCH OCHOBHBIC JJICMCHTBI I/IH(i)OpMaI_II/IOHHOI\/'I CUCTEMBI KOCMHYCCKUX
nanubix J[33, paspabarpiBaemoii u cosznmaBaemoir B HI[ OM3 npu ywactum DUPD PAH.
Paccmotpena pabora moacucTeM XpaHeHUs WHPOpPMAalMU W AOCTyNa K JaHHBIM Ha MpHUMEpe
uHdopmaruu mpudopa «MODISy kocmuaeckoro anmapara « TERRA».

Beeoenue

bonpmme o0ObeMBbl HMH(OpPMALMM, IOJy4aeMble B HACTOAILEE BpEMs C
IOMOIIbIO CPEACTB JUCTAHIMOHHOrO 30HAMpoBaHus 3emiu (A33) u3 kocmoca,
JUKTYIOT HEOOXOJMMOCTh CO3JaHMsI aJeKBaTHBIX MH(MOPMAIMOHHBIX CUCTEM MJIs
00pabOTKHM, KaTaJOTM3allid W AapXWBallMKM TMOCTyMarmomiel wuHpopManuu U
pe3ysbTaToB 00paOOTKH IKCHEPUMEHTANIbHBIX JaHHBIX. J[aHHbIE, HaKaIJIuBaeMble
B UMH(POPMALMOHHONW CHUCTEME, MOTYT HCIONb30BAThCA [UISI PEHICHHS Kak
ONEpaTHBHBIX, Tak W  (yHIAMEHTAIbHBIX HAYYHBIX H  MPHUKIAJHBIX
HApOJHOXO3SIMCTBEHHBIX 3a1a4 [ 1-3].

OgHuMu U3 OCHOBHBIX 3JIEMEHTOB HH(popmanumoHHoi cucremsl (MC)
naHHbeiX [I33 gBisitoTcs moAcHCTeMBbl XpaHeHHs WHGOpMaluMu U A0CTyna K
JAHHBIM. OTH TOJCUCTEMBI JIOJDKHBI OOecnednuBaTh HEOOXOJUMBIH ypOBEHb
HAJEKHOCTU XPaHEHUS JaHHBIX U A(P(EKTUBHOCTH JOCTyHa IOJIb30BaTENeH K
COOTBETCTBYIOIIMM  JaHHbIM. Kak mnpaBuio, HHPOPMAIMOHHBIE CUCTEMBI
OPUEHTHPYIOTCS Ha KOHEYHOro nosab3oBarens. [loaToMy wuHpOpManuoHHas
CUCTeMa JOoJDKHa o0JiajaTh MPOCTBIM, YOOOHBIM, JIETKO OCBauBacMbIM
uHTepdericom, KOTOphIM oOecreyrBaeT IOJIb30BATENI0 BBIIOJIHEHUE BCEX
HEOOXOMMMBIX JUIsi €ro paboThl (QYHKIMHA, WU B TO K€ BpEeMs, HCKIIOYAeT
BO3MOKHOCTb BBITIOJTHEHHS TOJIb30BaTEIEM KaKHUX-IMOO HECAaHKIIMOHUPOBAHHBIX
NENUCTBUM.

Nudopmanus, nosydyaemasi ¢ KocMUYecKuX cpeacts J[33, HakaruMBaercs U
XpaHUTCS B LEHTpax 0OpabOTKU M XpaHEHUS KOCMUYECKOW MHGPOpMaIuu, B TOM
YHUCIIE U B CIIEUATM3UPOBAHHBIX (TEMATUUECKUX ) LIEHTpaX 00pabOTKH U XpaHEHUs
KOocMUYecKol uH(popmanuu. B HacTosiiee BpeMsi CYHIECTBYIOT OTEUECTBEHHbIE

CIIeMAIM3UPOBAaHHbIE 1EHTphI: http://smis.iki.rssi.ru/archive/ — WKW PAH;
http://ire.rssi.ru/cpssi — HOXKH np> PAH, T. OpsI3UHO;
http://sputnik.infospace.ru/catalog rus.html — HUI], «Ilnaneray;

http://ckm.iszf.irk.ru/satdata — peruonansubiit nentp MC3® PAH r. UpkyTck u
ap., uHbopMmamus B  KOTOPBIX HMMEET, Kak [MpaBUIIO, TEMaTUYECKYIO
HAIPABJICHHOCTb.

HeoTbemiieMbIM 371EMEHTOM IIEHTPOB 00pAOOTKU M XPAHEHHUS KOCMHUYECKOM
uHpopMaIu SBIsETCS MHPOPMAIMOHHAS CHUCTEMa, BKIIIOYAIOIIAsl COBPEMEHHbBIE
KOMITBIOTEPHBIE ¥ TMPOTPAMMHBEIE CpPEACTBA IS HAACKHOTO JUIUTEIHLHOTO
XpaHCHHsI JTaHHBIX, a TakKXKe€ COOTBETCTBYIOIIME TpapuiecKkue HWHTEPPEHCHI,
MIO3BOJISTIONINE OCYIIIECTBUTH 3aMpPOC U MOIy4YeHHE He0OXomumMon nHdopmarmu [2, 4].

OgHuM U3 1EeHTpOB OOpaOOTKM M XpaHEHUs KOCMHYECKOW HH(pOpMALUH
SBIIICTCS IIEHTp TpHeMa, oO0paOOTKH, XpaHEHHsI W pacIpeaesieHus TaHHBIX B
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33. NICCNEAQOBAHWNA SEMIIN M3 KOCMOCA

HayunoMm nentpe onepatuBHoro monutopuHra 3emiu (HL[ OM3) llentpa
KocMHuueckux  HaOmomenui  Pockocmoca. CosmaBaemass B HII OMS3
uH(pOpMaIlMOHHAsT CUCTEMa HalpaBjieHa Ha oO0ecledYeHHe peleHus psaa
0OIIIECUCTEMHBIX 3a/a4, OTHOCSIIMXCS K KomIieTeHiuu denepanbHOro ILEeHTpa
33, u, B yactHocTH, BeaeHue ['ocynapcreennoro ¢ponaa (apxusa) nanubix 33 u
IPEIOCTaBJICHUE  MOTPEOUTENSIM  BO3MOXKHOCTHM  TOWCKAa W MOJY4YEHUs
HeoOXxo Mo nadopmarmu [5].

B nacTosieM coobiieHn OCHOBHOE BHUMAaHHUE yIEJIEHO OMMCAHUIO PAOOTHI
unpopmanmonHot cucrembl HI[ OM3 1o o6paboTke, KaTajgoru3aluu U
apxXuBallM B  ONEPAaTUBHOM  peXHME JaHHbBIX  npubopa  «MODISy,
YCTAHOBJIEHHOIO HA aMEpUKaHCKOM KocMmuueckoMm ammapare « TERRAy.
Kocmuueckuii ammapar «TERRA» — 3T0 monspHO-OpOWTANBHBIN CIOYTHUK C
nepuoioM obOpameHuss okojo 100 MuH., KOTOphIi ObLT 3amymieH 18 mexabps
1999 r. Ilpubop «MODIS» — ckKaHUPYIOIIHIA CHEKTPOPATUOMETP CPEIHETO
paspeieHns, UMEIIMKA 36 CIIEKTPAIbHBIX KAHAJIOB B IWaNa3oHe JJINH BOJH OT 0,4
1o 14,4 mxm (http://modis.gsfc.nasa.gov/).

Kpamxoe onucanue ungpopmayuonnoti cucmemor HLj OM3

Nudopmarmonnas cucrema HI[ OM3 BximrowaeT B cebsi clemayromime
(GyHKUIHOHATBHBIE TOACUCTEMBI:

® [pUEM CIYTHUKOBBIX JAHHBIX, MX AapPXMBUPOBAHUE B OINEPATUBHOM
apXUBE;

e 00pabOTKy JaHHBIX 10 ypoBHs 1B ' (BoccTaHOBIIGHHBIC TaHHbBIE TPHOOPOB
C PaAMOMETPUYECKON KOppeKiueld u reorpaduueckoi MPUBSI3KOM, MOJHBIM
pa3penieHueM, HAIMYMEM METOK BPEMEHM W aHHOTAIMEH, BCIIOMOTaTEIbHOMN
uH(popmarmein);

e KaraJoru3anuio WHPOpMalUd B pa3pabOTaHHOW IJsi ATHUX Ieled Oaze
nanabix (BJ);

® CO3/aHME AOJTOBPEMEHHOIO ApXMBA HA MAarHUTHBIX JieHTax tumna DLT;

® CO3/1aHME CUCTEMbl 0OMEHa JaHHbIMU Yepe3 HTepHeT.

Nudpactpykrypa MC cOCTOMT W3 COBOKYIHOCTH KaTaJoroB apXHBOB
KOCMHYECKON uH(MOpMalMK U MNPOrpaMMHO-aNNapaTHBIX CPEJICTB OOMEHa
KaTaJIOKHOW M comyTcTBytomeld uHdopmanueit. Mudpactpykrypa MC no3Bomser
B paMKaX €JIMHON CHUCTEMbl IPOBOJIUTH OOIIMNA M JETaJbHBIM MOMCK JaHHBIX, a
Takke 0OpMIIATDH 3aKa3bl HA UX MOTYUYEHHUE.

B nacrosimee Bpemsi B HI OM3 umeroTcsi apxuB U 3JEKTPOHHBIN KaTajaor
JAHHBIX, TOJYYEHHBIX M TIOJYyYaeMBbIX C OTEUECTBEHHBIX U 3apyOeHBIX
kocmuueckux cucteM J[33. Mmeercs BO3MOXKHOCTh YAAJIEHHOTO JOCTyINa K
KaTajory II0 KaHajnaM CBsi3u u 4epe3 HMurepHer. 3aBepmiaercsa co3gaHue
KOMITJIEKCAa MPOTPaMMHO-ANMIAPATHBIX CPEACTB MH(PPACTPYKTYPHI MO TOIICPIKKE
apXuBa JI0JTOBPEMEHHOIO XPAHEHHUSI TAHHBIX U AJIEKTPOHHOTO KaTaJiora.

! Jist onipeienieHust ypOBHS MIPENICTABICHHSI TaHHBIX UCIIOJIb30BaHa cucTeMa 0003HAYeHHUI, MTPEATI0KEHHAs
B paMKax MporpaMMmbl co3manus MuHdopManuoHHON cucTeMbl AaHHBIX 1Mo HaOmoaeHusMm 3emiaun (EOSDIS) wu
nmoJiepkaHHass — pekoMeHmanmsmMa  Komutera 1o cmyTHmkam Uit HaOmoneHws — 3emum  (CEOS)
(http://wgiss.ceos.org//ceos.htm).
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Nudopmanus ¢ kocmuyeckoro anmnapara « TERRA» npunumaercs B HIL
OM3 B pexxnMe HENOCPEACTBEHHOW NEPENAYM M APXMBUPYETCSA B ONEPATUBHOM
apxuBe. DKCIIEpPUMEHTAIbHBIE JTaHHbBIE MPEACTABIAIOT coO0M (aitibl B popmate
pds (product data set). [{nst 00paOOTKH 3TUX AAHHBIX UCIIOJIB3YETCS] TPOTrPAMMHBIM
naker IMAPP (International MODIS/AIRS Processing Package), pazpaboranubiii
B BuckoHcuHCckoM yHuBepcutere mnpu nojaepxkke NASA u mpencrapisromui
co0o0il BapHaHT MPOrpPaMMHOI0 OOECHEeYEeHMs], NMPUMEHSIEMOro s o0paboTKu
naHHblx npuoopa «MODIS». OH ocyuiecTBisieT mpeoOpa3oBaHHE AAHHBIX U3
¢aiuioB ¢popmara ypoBHs 0 (MCXOJIHBIE JaHHBIE) B CTaHIAPTU30BAHHBIE B paMKax
nporpammbl EOS (Earth Observation System) npoayktsl ypoBueit 1A u 1b. D10
npeoOpazoBaHue BKIIOYAET B ce0s onepanuu no nepepopmMaTrupoBaHHIO JaHHBIX,
uX reorpaduyecKkoi MpUBsI3KE U KaTuOPOBKE.

IIpoepammuvie komnonenmol unghopmayuontoti cucmemol HIf OM3

Jns ynpaienus 6a3oif gaHHbIX WHGpopManmoHHOW cuctembl HI[ OM3
ucnoinbzyercst CYB]] Oracle.

B pazpaborannoit bBJl Beimenensl 1Ba pasnena. IlepBeiii  paszmen
UCTIONB3YyeTCSl JUIsi  XpaHEHUs OMUCAaHUM Ha0OpOB JaHHBIX  (KOJUICKIIMIA)
KOCMUYECKUX HaONIOJEHUN, BTOPOWM pazien — JJid XpaHEHUs JIeTajJbHBIX
OMHCAHUI OTJAENbHBIX €AUHUI] XpaHEHUS JaHHBIX (TpaHyJI).

st 0o0paboOTKM, KaTaJoru3allid U apXUBallMU JIAHHBIX B OMEPATUBHOM H
aBTOMATU3UPOBAHHOM pPEXHME OBUIO pa3pad0TaHO CIENHATBHOE MPOTPAMMHOE
obecneuenue (I10), Bxirouaromee B ceos:

1. ITO oOmeHa JaHHBIMU:

e ftpx — makeTHas mepekavka JaHHBIX C CEpPBEpa OMEPATHUBHOIO apXuBa
B Oydepa cucrembl o00pabOTKM JaHHBIX M UX TMOATOTOBKH K
apXUBUPOBAHHUIO;

e ftpput — makeTHas nepekayka JaHHBIX U3 CUCTEMbl 00paOOTKHU JAHHBIX
Ha CepBep ONEPATUBHOTO apXHUBA.

2. 110 perucTpauu CHYTHUKOBBIX [aHHBIX, IMOCTYHAKOIIUX B CHUCTEMY
00pabOTKH.

3.110 karanmorum3zaniui CHYTHUKOBBIX  JIAaHHBIX, T[OCTyHAalOIIUX B
JIOJITOBPEMEHHBIN apXUB.

4. IO moaroToBKH apXMBHBIX KONWK HA0OpPOB AAHHBIX M IEpEHOCA UX Ha
MarHuTHble HocuTenu (tuna DLT).

[Iporpammuoe oOecneuenne 2—4, a Takxke OPOrpaMMHOE OOecIeueHue
IMAPP o6benunens! ojHOM ynpasistomiei nporpammoit MODIS OMZ.pl.

[Iporpammubie cpeacTBa, obecneunBarone (PyHKIIMOHUPOBAHUE CHUCTEMBbI
3anpoca ganHubix (C3]l), ycranoBiaensl Ha web-cepsepe HI[ OM3
(http://sun.ntsomz.ru/data_ new) u SBISIOTCS HEOTHEMJIEMOW COCTaBHOW YaCThIO
uHpopmanmonHoit cuctemsl HI[ OM3 (http:// www.ntsomz.ru).

Cucmema 3anpoca oanHvix 8 uHgopmayuonnou cucmeme HL] OM3
[IpuopurerHeiM  TpeOoOBaHHWEM TMOJb30BaTelIel K  HMH(POPMAIMOHHBIM
CUCTEMaM SIBJIIETCS CHIDKEHHE BPEMEHHBIX 3aTpaT Ha MOHWCK M TOJIyYEHUE

3



33. NICCNEAQOBAHWNA SEMIIN M3 KOCMOCA

neneBoi nHpopmanuu (naHHbIX). HeoOX0AUMBIM yCIOBHEM BBIMOJIHEHHUS 3TOTO
TpeOOBaHMSI TPUMEHHUTEIFHO K CHCTEME KOCMHUYECKHX JaHHBIX SIBIISICTCS
OpraHm3aiysi TMOWCKa JaHHBIX OJHOBPEMEHHO IO BCEM KOJUICKIUSM JaHHBIX,
BKIIIOUEHHBIM B cuctemy. /[ 9TOoro B cHCTeMe 3ampoca JaHHBIX CO37aHbI
crieuanbHbIe MOJIb30BaTENbCKUE HHTEp(Peichl (LUI03bl AOCTyNa) K OMUCAHUSAM
XpaHUMBIX B apXWBax CHCTeMbl JNaHHbIX. [IpeumyriecTtBoMm 3Tux HHTEpGEHCOB
SBIIIETCS TO, YTO OHU MO3BOJISIOT OPraHU30BaTh MPOLECC MOUCKA, 03HAKOMIICHHUS C
ONMHUCAHUSAMU U TpadUueCKUMH NPUMHUTUBAMHU JAHHBIX, a TaKkxke odopmIIeHHE
3aKaza Ha IMepeaady JaHHbIX B paMKax €IWHOro rpaduueckoro unrepderica.
CyiectBeHHbIM npeumyiiecTBoM C3]1 B 1€I0OM SIBJISETCS TO, YTO IOJIb30BaTElb
yepe3 CUCTEeMHBIN HHTep(deic moaydaeT akTyaabHy0 HH()OPMAITUIO O XPAHUMBIX B
apxMBe JaHHBIX. B obecrnedyeHue »TOro mosib3oBaTenbckue uHTepdericer C3]]
OpPTaHU3YIOT JOCTYIl HEMOCPEACTBEHHO K KarajoraM apXuBa KOCMHUYECKHUX
JAHHBIX, COJEP)KAHHE KOTOPHIX CHHXPOHHU30BAHO C COCTAaBOM OMMCHIBAEMBIX
apxuBoB. Kpome Toro, cucrema noucka uapopmannu B C3/] oprann3zoBaHa TaKuM
o0Opa3oM, 4TO ele Ha 3Tane (OopMUPOBAHMS 3arpoca UCKIOYEHA BO3MOXKHOCTb
CO3aHMs MPOTUBOPEUMBOIO 3aIpPOCa.

JIjist eTanbHOro norucka HeoOX0IMMO 3aJaTh CIENYIOLUe aTpUOYThI:

e reorpagyecKkuii  palioH —  KOOpPJAMHAThl  TPAHULl  yYaCTKa,
ONKCHIBAEMbIEC TMPSMOYTOJBHUKOM C 33JaHHBIMUA  3aMajHOM M BOCTOYHOM
nonrotamu (£180°) m ceBepHOM M rOkHOM muporamu (+£90°), B KOTOpOM
IPOBOIUIIUCH U3MEPEHUS;

® UHTEpPBAJ] BpPeMeHH — HaudalbHBIE W KOHEYHBIE JaTra U BpeMms,
OTIpEeETAIONINe HHTEPBAI IPOBEICHIS H3MEPEHUH.

® MPOEKT — UM MpPOeKTa (Hay4HOW MpOrpaMMbl WM MHUCCUH), B paMKax
KOTOPOM TPOBEIECHbl M3MEPEHUs, Pe3yJIbTaThl KOTOPBIX pa3MEIlEHbl B TpaHylie
(3HayeHUst aTpubyTa BBHIOMPAIOTCS MOJIB30BATEIEM C MOMOIIBIO POP-UP MEHIO U3
IpeIaraeMoro CUCTEMON OTPaHUUYEHHOTO CIIHUCKA);

e npudop — ums npubopa (Hay4YHOro MHCTPYMEHTA), TaHHbIE U3MEPEHUN
KOTOpPOro  IMOMEUIEHbl B  TIpaHyidy (3HaueHus arpudyTa  BBIOMpArOTCA
MOJIb30BATEIEeM C TOMOUIBIO POP-UP MEHI0O M3 TPEeiaraeMoro CHUCTEMOMU
OTPaHUYEHHOIO CIIHUCKA);

B pesynbTaTe moucka moJib30BaTellb, B MEPBYIO OYEPE]lb, MOIYYaeT CIHCOK
HaOOpOB JaHHBIX (KOJUIEKIMIA), TPaHyJIbl KOTOPBIX YIOBIECTBOPSIOT 3aJaHHBIX
KPUTEPUSIM TTOUCKA.

Kaxxnas u3 rpanys nojiydeHHOro IpH JETabHOM MOUCKE CIHCKA CHa0XeHa,
TaK Ha3bIBa€MbIM, ITPOCMOTPOBBIM H300paxkeHueM (browse images (NASA), win
quicklook (ESA)). OHo npeaHa3zHaueHO, MPEXKE BCEro, NI BU3YaJTbHOW OLICHKU
KauecTBa apXMBHOM WH(MOpMAIMU Kak IO YCJIOBHUSIM HaONIOJACHHN (Hampumep,
OCBEIICHHOCTH W HaJM4MI0 OOJAYHOCTH), TaK W MO HAIMYUI0 Je(PEKTOB U
WCKOKCHUW, BO3HHUKAIOIIMX TIpU Tpueme u o00padoTke naHHBIX. WHTepdeiic
nosib3oBatens C3]] obecieunBaeT BO3MOKHOCTh MMPOCMOTPA ITUX U300paKeHUH U
JIOTIOJTHUTEIBHON CENEeKIUHN CIHCKAa TpaHyJl MO pe3yjbTaTaM BH3yaJbHOUW OLEHKU
UX KauecTBa.
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Hapsany ¢ mounckom m npenBapuUTENIbHOW BH3YaJIBHOW OLICHKOW KadyecTBa
naHHbIX, nHTEepdeiicsl C31 mo3BOISIOT 0POPMUTH 3aKa3 Ha BHIOPAHHBIC JAaHHBIC,
pa3MEIleHHbIE B apXUBE WH()POPMALMOHHOW CHCTEMbI, HEMOCPEICTBEHHO IOCIHE
3aBepIlIEHUs] TIOUCKA B paMKax OJHOW M TOM ke ceccuH paboThl ¢ MHTEepdeiicom
C3..

Odopmienue 3aka3a BKIOYAET B ce0sl 1BE IPOLEAYPBI:

1) BeIOOp hopMBI Iepeiaun JaHHBIX;

2) perucTpanuo KOHTaKTHOM HH(OpMALIUY O 3aKa3UUKE.

IIpu BbIOOpPEe (GoOpMBI mEeperaud AAHHBIX II0Jb30BATENb JOJKEH HMMETh
BO3MOKHOCTb BBIOpATh THI HOCHUTENS, HA KOTOPOM MEPEJAIOTCs IaHHbIE, a TaKKe
yKa3zaTh NPEeANOYTUTEIbHBIA (opMaT, UCHOIb3yeMbId INPHU 3alMCHU JAaHHBIX Ha
BbIOpaHHble HOcUTenu. OQopMIICHHBIN 3aKa3 MEpPechlIaeTCss B apXWUB JAHHBIX.
OIHOBPEMEHHO MOJIB30BATEIIO MO 3JEKTPOHHON MOYTE MEpPEChUIaeTCs 3arpoc Ha
NOATBEpKAeHUE 3aka3za. Kak mpaBuiio, 3aka3 HAYMHAET HMCHOJHATHCS apXWBOM
TOJIBKO TIOCJ€ TOJYyYEHHs TMOATBEPKICHHUS HEMOCPEACTBEHHO OT 3aKa3uuka
JTAHHBIX.

A leHepanbHbIiA KaTasor HL| OM3 - Microsoft Internet Explorer

Tarn Opaeka Bua WMeBpannos  Ceperic  Chpaeka ny
Qtazan - © - [¥] @ @ OMoux Sebbpace € (2~ s - L&
Anpec. |9J hitp: /fsun ntsomz ru/data_new/

()A/ FeHepanbHbIA KaTanor HL| OM3

IeHepanbHblid katanor | MNovck Habopoe AGHHbIX | AeTanbHbll NOWCK W 38Ka3 AdHHbIX | CnpaBouyHas
mHhopMmauma

MeHepaneHell katanor HL O3 — MHHOBALWMOHHEIR NPOAYKT HHTEMPALMM W
NpeACTAENEHMA MHDOpMaUMM 0 Habopax danHex 33, ¥paHALMxcA B
TEPPUTOPHEANEHD PACTPELENEHHOR CETH KATANOMOE, W OPMEHTHPOBAHHEIR Ha
npeacTaenedne on-line yoayr no othopy W 3akasy SaHHE.

MeHepaneHeif katanor HLU OM3 cogeporut 0BbegHHEHHY D MHDOpMaLMID o
Habopax fanHeix 033, HaxogAwmrxca B apxuee HL OM3 w apuumeax gpyrax
OPraHU3aLKMA, SAPEMUCTIMPOBAHHBIY B TEHEPANEHOM KATANOTE

® Bbl MOXETE OTOBPaTh A3HHBIE M3 apxkea HL, OM3,
BOCNONb30BAEWMCE YHKUMER AETaNEHOMD NOMCKE, M 33KazaTh
o0TofpaHHEE Kaapel (FPaHY b} CRYTHHKOBEE A&HHBE C NOMOLLEK
hyHKUMK 33Ka3a, |

e Ana toro utobbl 0T06PaTe A3HHEIE, COAEPXALMECS B SPRHESX
APy OpraHMsankif, BEOCNONb3yATECE YHKLKMER NOMCHA
Ha0opoe A3HHbIE,

* PykosoacTeo no pafioTe © MFeHepanbHbiM KaTanorom Bol moxeTte
HaATH B pasgene cnpasoYyHoi MHBopMaL M.

HL| O3, 2006

&) ® HTEpHET

Cuctema moucka W 3ampoca JaHHBIX pa3paboTaHa C HCHOJIb30BAHUEM
CBOOOJTHO pacIpoCTpaHsAEMbIX MTPOrpaMM B OMOJIMOTEK JJIS OTEPAIMOHHON Cpebl
Solaris. OcHOBY cuHcTeMBbl MOMCKa M 3ampoca JIaHHBIX COCTaBIAET web-cepBep
Apache ¢ monynem PHP. Monynas PHP nmo3Bonsier ribko ¢opmupoBath GhopMbI
3armpocoB, (POPMBI MPEACTABICHUS PE3YIbTATOB U COJCPKUT BCTPOCHHBIE CPEICTBA
noctynma k 0Oasze maHHeix Oracle. Kpome TOro, oH MO3BOJIIET HCIIOJIB30BaTh
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rpadpuyeckyro OMOIMOTEKY Ui JWHAMUYECKOW TeHepaluu HU300paKeHHH,
HAHECEHUs] Ha HUX 3aJaHHBIX KOHTYpOB (MHOTOYIOJIbHHMK, JJUIMIIC W Ap.) U
TEKCTOBOM MH(pOpMALMU. YKa3aHHbIE MPOrpaMMbl U OMOIMOTEKH CYIIECTBYIOT U
s apyrux 1oatdopm, takux kak Windows u Linux. [lpu HeoOxomumoctu
pa3paboTaHHbIE MPOrpaMMbl MOTYT OBITh IEPEHECEHbl Ha ApPyrue miarGopmsel ¢
MUHUMAaJIbHBIMHM 3aTpaTaMM, CBSI3aHHBIMHU, B OCHOBHOM, C KOH(UIypUpOBaHHEM
COOTBETCTBYIOLUX [TPOTPAMM.
OO0t BuA CTpaHMIIbI 10CTyIA K MHTEp(dENCy NpeaACcTaBiIeH Ha PUCYHKE.

3.3.2. UICCJEJOBAHME COJIHEYHOT' O BETPA
METOJIOM PAJMO30HIMPOBAHUS

B pesynbrare craructuueckod o0OpaOOTKM M aHaidM3a  JIaHHBIX
DKCIIEPUMEHTOB 1O  PagMO30HAMPOBAHUIO  OKOJOCOJHEYHOW  IJIA3MBbl,
npoBeneHHbIX ¢ 1991 o 2002 r. ¢ nomoribio kocmuueckux anmaparoB GALILEO
u ULYSSES, nosyuyeHbl HOBBIE [aHHbIE O CBOMCTBax COJIHEUHOI'O BETpa B
JIMana3oHe TeIUOIEHTPUUECKUX PACCTOAHUM OT 6 10 80 COJIHEYHBIX PaauyCOB JJIs
DKBATOPUAIBHBIX WU TOJAPHBIX PAMOHOB M pa3nuyHbIXx (a3 11-metHero mukia
CcoTHEeYHOM akTuBHOCTH [ 1-18].

1. BnepBpie mONy4deHBI OICHKH BHEIIHETO MacmiTtaba TypOyJIECHTHOCTH
1a3Mbl cotHeuHOTo Betpa [1-3]. TlokazaHo, 4TO BHENIHUIN MacIiTad BO3PACTAET C
YBEJIMYEHUEM TEeJIMOLEHTPUUYECKOTO PACCTOSIHUS 1O 3aKOHY, OJU3KOMY K
JUHEHHOMY, M Ha JAMCTAHLIMHK OKOJIO 6 COJHEYHBIX paguycoB OT (orocdepsl
cocraBaser 0,7-10° kM B SKBaTOpHANbHOH 06nacTH. B MOMAPHBIX paifoHax
BHEIIHUN MacmTad TypOysieHTHOCTH B 2-3 pasza Oonbuie [3]. Pa3Buta monenn
TypOyJICHTHOCTH OKOJIOCOJHEYHOW IIa3Mbl, COIJIACHO KOTOPOM BHEUIHUU
MacmtTad — omnpeAensercs KOHKYpPEHIMEH MEXIy JIMHEHHBIM  YCHUJIEHUEM
QIbBEHOBCKUX BOJIH M HEJIMHEWHON MepeKkaukoll TypOyJIEHTHOM DSHEPruu B
BBICOKOYACTOTHYIO 00JacTh crnekrpa. [lokazaHo, YTO OCHOBHBIM IPOIIECCOM,
obOecrieunBaOmUM  (OPMUPOBAHWUE  WHEPIIMOHHOTO  HMHTEpBaJia  CHEKTpa
TypOyJICHTHOCTH COJIHEYHOTO BETpa, SBISIOTCS TPEXBOJHOBBIE pacHaHbIC
B3aUMOJICHCTBUSI C YyYaCTUEM aJlbBEHOBCKUX BOJIH U MAarHUTHOIO 3BYKa,
OTBETCTBEHHOTO 3a ()IYKTyalldd IUIOTHOCTU COJIHEUHOIO BE€Tpa M MOIYJISIIUIO
IIPOCBEYMBAKOIINX PAAUOCUTHAIOB [1].

2. YcraHoBieHo (pyHIaMEHTaIbHOE CBOMCTBO COJIHEYHOTO BETPA — PEKUM
TypOyJICHTHOCTH U MUCTEUEHUS IJIa3Mbl Ha HU3KUX TEJIMOUIUPOTAX MPAKTUYECKU HE
M3MEHSCTCS C IIMKJIOM COJIHCYHOM akTtuBHOcTH [6, 10, 11, 13, 16, 17].
HeusmenHocts Ghopmbl CEKTpOB TypOYJIEHTHOCTH HAa HHU3KHUX IMIUPOTAX MOXKET
OBITh OOBSICHEHA YCTOMYMBOCTHIO AKBATOPUAIBHBIX MAarHUTHBIX mojed CoiHIa B
OTJIMYHUE OT CUJIBHO M3MEHSIONIUXCS BO BPEMEHHM MArHUTHBIX MOJIEH MOJSIPHBIX
obnacteii ComHua. W3 aHanmu3a BpPEMEHHBIX JHEPreTUYECKUX CIEKTPOB
GbayKTyanuii 9acTOTHI MPOCBEYMBAIONINX CHTHAJIOB CIEAYeT, 4YTO IOKa3aTelb
CTEMEeHU TPEXMEPHOT0 MPOCTPAHCTBEHHOI'O CHEKTPa AJIECKTPOHHON KOHIICHTpaIluu
COJIHEYHOTO BETpa, T'E€HEPUPYEMOTO HUBKOIIMPOTHBIMU OOJIACTSIMU KOPOHBI,
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HaxomuTcs B mpemenax 3,1...3,2 B oOmactu GOpMHpPOBAHUS ¥ HAYAIBLHOTO
YCKOPEHHUS Ha TeJHOLICHTPUUECKUX PAcCTOSIHUAX MeHee 10 CONHEUYHBIX painyCcoB
[6, 10, 11, 13, 16, 17]. Ha npenenbHO MaybIX T€IUOLEHTPUUECKUX PACCTOAHUAX
(OKOJIO 6 COJHEYHBIX pPaJUYCOB) BPEMEHHbBIE CIEKTPbl (DIyKTyaluii YacTOTbI
UMEIOT Pe3KUil OOpBIB CHEKTPaIbHOM MJIOTHOCTH HAa YacTOTaX, MPEBOCXOJSIIUX
0,04-0,06 T'u, COOTBETCTBYIOIIUE MPOCTPAHCTBEHHbBIE MacCIITa0BbI
HeogHopoaHocTel He npeBbimarT 1500...2500 kM [6]. [Ipu nepexone B obOiacThb
YCTAaHOBHUBIIETOCS ~ Te4YeHHs  (TeIHOLEHTPUYECKHME  paccTosHug  Ooliee
20 COJIHEYHBIX PAJNYCOB) BPEMEHHBIE YAaCTOTHBIE CIIEKTPbI CTAHOBSTCSA Ooliee
KPYThIMHU, & CIEKTPaJbHbIII MHIEKC TPEXMEPHOr0 MPOCTPAHCTBEHHOI'O CIEKTpa
Bo3pacraer jao 3,5...3,7 [6, 10, 11, 13, 16, 17]. OcobGeHHOCTH paguaIbHON
HBOJIIOIIUU  CIIEKTPOB TYpPOYJIEHTHOCTH TIONYy4arOT OOBICHEHHE B paMKax
dbusndeckoir Momenu TypOyJICHTHOCTH, MPEICTABISIONEH BBIHOCUMBINH ITOTOKOM
I1a3Mbl  aHCAMOJIb B3aWMOJICHCTBYIONINX aAJTbBEHOBCKHMX M MAarHUTO3BYKOBBIX
BoiH. [lpm 3TOM cmeHa pexuma TypOyJIEHTHOCTH OOYCIOBIE€HA H3MEHEHUEM
OTHOCHUTEJILHOTO BKJIaJla MEJJICHHOTO U OBICTPOTO MAarHUTHOTO 3BYKa: B 00JACTH
dbopMuUpOBaHUS U YCKOPEHHsI COJHEYHOTO BeTpa BO (DIYKTyalusX IMJIOTHOCTH
npeobajaloT MEIJICHHbIE MAarHUTO3BYKOBBIE BOJHBI U KAacKaJHbBIE IPOIIECCHI
OTCYTCTBYIOT, @ B 00JIaCTH YCTaHOBHUBILIETOCSI T€UEHUS OCHOBHOM BKJIAJl CBSI3aH C
OBICTPHIM MATrHUTHBIM 3BYKOM M JHEPreTUYECKUE CIEKTpPbl TYpOYJIEHTHOCTH
dbopMupyIOTCS 3a CUeT KacKaJUpOBaHUS DHEPrUM B CTOPOHY MEJKUX
Macmrabos [13].

3. [loka3zaHo, 4TO HeTpepbIBHBIC HAOIIOICHUS 32 CUTHAJIOM JIBIDKYIIIUXCS 3
ConHuEeM KOCMHYECKHX anmnapaToB M PErucTpanus 4acTOThl 3TUX CHUTHAJIOB Ha
HECKOJIBKMX HAa3€MHBIX MYHKTaX MPEAOCTABISET BO3MOKHOCTh MOIYUYEHHUS TaHHBIX
o re”eparuu Ha CoJHIIE MIa3MEHHBIX BO3MYIIEHUHN THIAa KOPOHAIBHBIX BEIOPOCOB
Macc, TPAH3UEHTOB, YAApHBIX BOJH M Jpyrux oOpa3zoBaHuil. CHeKTpajabHbIA U
KOPPENSAIUOHHBIN  aHamu3  (pIyKTyaruii  9acTOThI  TMOKa3aJl, YTO  METOJ
PaIuO30HIUPOBAHUSI MOXKET 00€CHEUHUTh JETEKTUPOBAHUE PACIPOCTPAHSIIOMIUXCS
or CoJHIIa TJIa3MEHHBIX TIOTOKOB, MCCJIENOBATh UX XapaKTEPUCTUKU U
MPOTHO3UPOBATh IKCTPEMAJIbHBIE COOBITHS B OKOJIO3EMHOM IMPOCTPAHCTBE JO HX
HacTyIuieHusa. JleTeKTUpOBaHME  IUIa3MEHHBIX  BO3MYUIEHMH Ha  Tpacce
pacnpoctpaHeHus: paguoBoiiH KA — Ha3eMHBIN MyHKT MOXET ObITh OCYLIECTBICHO
0 BO3PACTAHMIO HWHTEHCUBHOCTH YACTOTHBIX (IyKTyalui, a TakkKe 0
MOBEJACHUIO HX BPEMEHHOTO CIIEKTpa U KPOCC-KOPPETSIMOHHOW (PYHKIIUU
baykTyanuii 9acToThl, HAOIIOJaeMbIX OJHOBPEMEHHO Ha JBYX PAa3HECEHHBIX Ha
OOJIBIIIOE PACCTOSIHUE HA3eMHBIX MyHKTax. [IpW yBenMueHWH WHTEHCUBHOCTH
bayKTYyaInum, 00yCIIOBJIEHHOM KPYITHOMACIITaOHBIMU MJIa3MEHHBIMU
00pa30BaHUSMHU, 3aMETHO BO3PACTaeT CIHEKTPAIbHBIM MHAEKC BPEMEHHBIX
PHEPTETUYCCKUX CIEKTPOB YACTOTHBIX (IyKTyaluid, HaOIIOAeTCs YMEHBIIICHUE
IIUPUHBI  KPOCCKOPPEIAINMOHHON (PYHKIIMM ¥ W3MCHECHHE TIOJIOKCHHUS €¢
MaKCUMyMa Ha BPEMEHHOM OCH, YTO CBUJETEILCTBYET 00 OTINYUU XaPAKTEPUCTHK
COJIHEUHOT'O BETpa MPU CIOKOMHBIX M BO3MYIIEHHBIX COCTOSHHMSIX. DTO KacaeTcs
MPOCTPAHCTBEHHOI'O0 CHEKTpa TYpOYJIEHTHOCTH IUIa3Mbl, CKOPOCTH HCTEUYEHUS W
paz0poca ckopocTeit HeogHopoiHOCTel. OOHapyKeHUE TIa3MEHHBIX BO3MYIIICHHUM
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METOJIOM PaJUO30HAUPOBAHUSA MPOUCXOJUT PaHbUIE HA HECKOJBKO CYTOK I10
CPaBHEHUIO CO BPEMEHEM OTKJIMKA OKOJIO3€MHOM I1a3Mel [15].

4. 1lpoBefeH  CHEKTpaJdbHBIM  aHAIM3 JAHHBIX O  HHM3KOYaCTOTHBIX
GAyKTyauusix aMIUIUTYJlbl pPaJUOCUTHAJIOB, M3JIy4YaBUIMXCS OJHOBPEMEHHO Ha
nByx yactorax (8,4 u 2,3 I'T') [9, 18]. I1o 3aBUCUMOCTH CHIEKTPaIbHOM MIIOTHOCTH
GbaykTyauuii OT TeIHOLEHTPUUYECKOTO PACCTOSHMS ONpPENETICHBbl IOJIOKECHUS
obOnacteil mepexoja (QUIyKTyauuid M3 peXuMa CclladblX MEpPLAHUA B PEKUM
HacbieHus. Ilepexon MpPOUMCXOAUT HAa TEIUOLUEHTPUYECKOM pACCTOSHUM OT
16 conneunsix paanycoB s 4acToTsl 2,3 [T 1 0kon0 7 paanycoB sl 4aCTOTHI
8,41Tu. Kpocckoppenmsuus Mexay GIyKTyalusMd Ha JIBYX 4YacTOTax
oOHapyXKMBaeT  HaJW4he  BPEMEHHOTO  3ala3/bIBaHUs,  CBS3aHHOTO  C
0OyCIIOBJIIEHHbIM pedpakuueil B HEOJHOPOJHOM IJIa3ME€ COJIHEYHOTO BeETpa
IPOCTPAHCTBEHHBIM pa3HeceHueM Jiydeil. [lo BpemMeHHOMY 3ama3JbIBaHUIO
(IyKTyauuii Moay4eHbl OUEHKH CKOPOCTH ABUKEHUS HEOJTHOPOIHOCTEMN, 3HAUEHUS
KOTOPOM Ha TeJIMOLUEHTPUYECKUX paccTosgHusXx MeHee 10 pagumycoB ConHia He
npeBocxoadaT 80...100 xkm/c.

5. Brionsex KPOCCKOPPEIALMOHHBIN aHaJIu3 MaTepruaoB
PaaMO30HIUPOBAHUS OKOJIOCOIHEYHOU MIa3Mbl, B KOTOPHIX (PIIYKTyalluu 4acTOTHI
JEUMMETPOBOIO CUTHAJa H3MEPSJIUCh OJHOBPEMEHHO B JIByX Pa3HECEHHBIX Ha
OOJIBIIOE pACCTOSIHUE Ha3eMHbIX MyHKTax [16]. [ reauoueHTpuYecKux
paccrossauii  20...40  COJIHEUHBIX  PaAJUYyCOB  OOHAPYKEHO  PETyJspHOE
CYLLIECTBOBAHHUE JIBYXCKOPOCTHOM CTPYKTYpBl COJHEYHOrO BETpa, KOTOpas
NPOSBIISICTCS B HAIUYUU Y KPOCCKOPPEIANMOHHON (GYHKIUHU JBYX YETKO
BBIPaKEHHBIX MaKCUMYMOB. Hab6momaemast KapTUHA COOTBETCTBYET
OJTHOBPEMEHHOMY MNPUCYTCTBUIO HEOJHOPOJHOCTEM, JBIXKYLIUXCS C JABYMS
pa3IM4HBIMUA CKOpOCTSIMU. Pa3BuTa MoJenb, B KOTOPOH MOAYJIUPYIOIIKE
HEOJHOPOJHOCTH  CBSI3aHBl C  TI'€HEPUPYEMBIMH  JIOKAJIbHO  MEUICHHBIMU
MarHUTO3BYKOBBIMU BOJHamH, pacrnpocTpasstommmucs ot ConHua u k ColsHIy
OTHOCUTENBHO JBMXKYILIEWUCA IIa3Mbl COJIHEYHOro BeTpa. CKOPOCTh JABUKEHHS
HEOJHOPOJHOCTEN OTHOCHUTENBLHO Jy4ya 3pPEHHS] MOXKET PAaBHATHCA CyMMe W (MJIN)
Pa3sHOCTU CKOPOCTEM COJIHEYHOI'O BETpa M CKOpOCTH 3ByKa. [losrydyeHHBIN
pe3yibTaT OTKPBIBAET BO3MOXKHOCTD (ITPH OOJIBIINX 00beMaxX dKCIEPUMEHTAbHBIX
JAHHBIX) OLICHOK IO JaHHBIM Pa3HECEHHBIX HAOIIOJEHUN CKOPOCTH MEIJIEHHOIO
MarHMTHOTO 3ByKa M TEMIIEPATyPbI I1JIa3MBbl.

6. Pazpaborana HOBas  MeTOAWMKAa OIIGHKM  BHEIIHEro  Maciirada
TypOyJICHTHOCTH COJIHEYHOTO BETpa, OCHOBaHHas Ha 3¢deKTe yCculeHus
baykTyanuii 4YacTOThl PAJMOBOJIH TIPU JBYKPATHOM pAaCIpOCTPAHEHUU B
HeoHOopoiHOM mna3sme [7, 12]. TlokazaHno, 4To 3G deKT yCUIIeHUs perucTpupyercs
B ceaHcax CBs3u ¢ 3axonsamumu 3a ConHie kocmuueckumu anmaparamu (KA)
TOJIBKO B TeX ciydasx, koraa KA (peTpaHciasaTop CUTHAJIOB) HAXOAUTCS HA MaJbIX
pPacCTOSHMSX OT pPaCcCEUBAIOIIET0 CJIOS HEOJHOPOJHOCTEM OKOJOCOIHEYHOU
I1a3Mbl, TaK YTO BpPEMs pacIpOCTPAaHEHHUs PaTUOBOJIH OT 3TOro cios 10 KA u
oOpaTHO CYIIECTBEHHO MEHbIIE, YeM BpeMsi CMEHbl HEOAHOPOJHOCTEH,
NEPECEKAIOLIUX TPACCy PACHPOCTPAHEHMS PATUOBOJIH. DTO BpeMs ONpeaessercs
CKOPOCTBIO JIBHXKEHHSI HEOJHOPOAHOCTEW U HauOOJIBIIUMU pa3MepaMu (BHEITHUM
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MacmTaboM TypOyJeHTHOCTH). HaljaeHHble 1O JTOM METOAMKE 3HAYCHUS
BHEIIHETO0  MacmTada  TypOYyJIGHTHOCTH  COIVIACYIOTCS € BEJIMYMHAMU,
IOJIyYEHHBIMHA C HCIIOJb30BaHuEM Apyroi passuroi B PO PAH wmeronukwu,
OCHOBAHHOW Ha CIEKTPAJIbHOM aHAJIU3€ JOJTOBPEMEHHBIX MAaCCUBOB (IIyKTyalui
YaCTOThI 30HAUPYIOIIMX IUIa3My CUTHAJIOB.

3.3.3. PABBUTHUE PAIMO3ATMEHHOI'O METOJA I'JIOBAJIBHOI'O
MOHHUTOPUHI'A ATMOC®EPBI U HOHOC®EPHI 3EMJIN
HA TPACCAX CIIYTHUK - CIIYTHHUK

PasButr paamoromorpaduueckuii  METON ~ ONMpEAeNieHUs  IapaMeTpoB
atMocgepsl 1 HoHOC(Eephl Ha 3aTMEHHBIX Tpaccax CIYTHHUK-CITyTHUK MPH 3aX0Je
HU3KOOPOUTAIIBHOIO  CIyTHUKa B  3€MHYKO TE€Hb [0  OTHOIICHHIO K
HaBUTAITMOHHOMY CIyTHHKY [1-15]. Pagunoronorpadguueckuii MeTon Ha MOPSIOK
BEJINYMHBI MTOBBIIIAET BEPTUKAJIBHOE PA3pEIICHUE IPU BOCCTAHOBICHUH BBICOTHBIX
npoduiield Temneparypbl, MJIOTHOCTA U JaBJIEHHUS B atMocepe M 3JIEKTPOHHOU
KOHLEHTpaluu B uoHocdepe [1, 2, 8,]. s oOpamieHuss paauorojorpamw,
colepKallluX M3MEpEeHUsi aMIUIMTYIbl W ¢a3bl CUTHajJa HAa Tpacce CIyTHUK-
CIyTHHK, TIPEIJIO’KEH 0000IIEHHBIN UHTETPAJIbHBIN ONIEpaToOp, KOTOPHINA MO3BOJSET
BOCCTAHABJIMBATH IOJS B MPOCTPAHCTBE MEXKAY IMEPEIAOIMINM U IMTPUHUMAKOIIUM
CIyTHUKOM [1, 2].

Panuoronorpaguueckuii MeTOJ TO3BOJSET ONPEACIUTh BEPTUKAJIbHBIC
rpagueHThl K03(pPUIMEeHTa NPEIOMIICHHS U OCYIIECTBUTh MOHUTOPUHT BOJHOBBIX
CTPYKTYp B atMocdepe Ha BeicoTax oT 10 g0 40 kM B riiob6anpHOM Maciitade [3—
7]. Iloka3aHo, 4YTO BapHalMM AMIUIMTYJbl CUTHAJIOB MO>XHO pPacCMaTpHUBaTh Kak
panuorosorpapuyeckoe M300pakKeHHEe BOJHOBBIX CTPYKTYp B arMmocdepe [2—4,
6-14]. Ilo wW3MEHEHUsAM aMIUIUTYAbl CUTHAJIOB IIPU  Pagu03aTMEHUSX,
OCYILECTBJIEHHBIX C MOMOILIBIO TrepMaHckoro cnytHuka CHAMP, HalineHsl
BOJIHOBBIE CTPYKTYpPHBI C BEpTHKaIbHBIMU niepuogamu ot 0,8 1o 4 kM B Tponochepe
U B HIWKHEH cTparocdepe Ha BbicoTax 15—24 KM B HU3KUX IIMPOTaxX U Ha BBICOTAX
10—15 kM B cpenHux mmpoTrax. B ciydyae BHyTpEHHUX I'PaBUTALMOHHBIX BOJIH I10
aMIUIMTYAHBIM BapualysM 3aTMEHHOTO CHUTHajda MOXHO IMOJYyYHUTh HOPTPET
IPaBUTAIIMOHHOM  BOJHBI, COJAEp>KallMil  BBHICOTHBIE  3aBUCUMOCTH  (hasbl,
aMIUIUTYIbl W BEPTUKAJIBHOM MPOCTPAHCTBEHHOW YaCTOTHl T'PABUTALMOHHOU
BOJHBI.  JlUCIIEpPCMOHHBIE M MOJAPU3ALMOHHBIE  COOTHOIUCHUSA  JUIA
IPAaBUTALlMOHHON  BOJHBI  IO3BOJSIOT  ONPEIENUTHh  BBICOTHBIE  MPOPHIN
BO3MYIIEHUN TOPU3OHTAIBHOTO BETpa, MX IPaJUeHTa U COOCTBEHHOU (ha3oBoM
CKOPOCTH T'pPaBUTAllMOHHOM BOJHEL. [2—4, 6, 9—11, 13].

[IpoBenens! AKCIEPUMEHTAJIbHBIE HCCIIEIOBAHMS aTMOC(EpPHBIX
bykTyanuii aMmuTyAasl 1 (pa3sl CAHTUMETPOBBIX U JICLIMMETPOBBIX PAaJMOBOJH B
pa3HBIX parloOHax 3€MJIM Ha 3aTMEHHBIX Tpaccax CIyTHUK-CHYTHHUK. [lomydeHsl
3aBUCUMOCTH CHEKTPOB U AUCHEPCUU (PIIYKTyaluid aMILTUTYAbI U (pa3bl pauoBOJIH
OT BBICOTHI JIy4eBOM JUHUH. OTIpeaeIIeHbl BBICOTHBIE 3aBUCUMOCTH CIIEKTPAJIbHOTO
UHJEKCA p TMPOCTPAHCTBEHHOIO CHEKTpa QUIyKTyauuid uHAEKca pedpakiuu.
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[Tokazano, uto B Tpomocdepe Ha BhicoTax 4—8 kM B 70 % ceaHCOB M3MepeHUN
3Ha4eHUE p = 3,5, 4YTO XOPOLIO COOTBETCTBYET TEOPETHYECKOMY 3HAYEHUIO IS
pa3BuToi TypOysneHTHOCTU. OrmnpeneneH BHEMHUN MacmTad TpornochepHoit
TypOyneHTHOCTH A, = 1,4 kM. OTMedeHo, 4TO B cTpaTocdepe Ha BBICOTaX
14-20 kM 3Hauenne p=4,4, T.e. HCOJAHOPOAHOCTH OOYCIOBJIICHBI HE
TypOyJICHTHOCTBIO, @ HEPETYJISIPHBIMU CIIOMCTBIMU CTPYKTypaMu, B ToJIbKO B 20 %
CIIy4aeB CIIEKTPAJIbHBI HHIEKC p COOTBETCTBYET pPa3BUTOW TYypOYJIEHTHOCTH.
[Tokazano, 4YTo pamaMo3aTMEHHBIA MeToa d(PdexkTuBeH s TI00aTEHOTO
MOHHUTOPHHTA MEJIKOMACIITAOHBIX HEOHOPOIHOCTEH atMocdepsn! [16—19].

AHanu3 paano3aTMEHHBIX H3MEpPEHUN B HIDKHEW HOHOC(epe MoKaszal
HaJIM4YMe CBSI3U Treorpa)Myeckoro M CE30HHOIO paclpelesieHud Cily4yaeB ¢
CUWJIBHBIMU BapHUaIUsIMU aMIUTUTYAbl U (a3bl 3aTMEHHOI'O CUTHaJIa C COJIHEUHOMU
aKTUBHOCThIO. TakuMm 00pa3oM, MOKa3aHa MEPCHEKTHUBHOCTh PaJAH03aTMEHHOTO
METO/la JUIsl M3YyYEeHHs] B3aUMOCBS3EH MEXKAYy COJIHEYHOM AaKTUBHOCTBIO U
npoueccaMu B HoHOchepe U Mme3ochepe U rI00aTbHOTO MOHUTOPUHTA
HEOHOPOIHOCTEN noHOC(hepHOH ma3mel [14, 15, 20].

Ocy1ecTBiIeHO AKCIIEPUMEHTAIBHOE UCCIIEJOBAaHUE MOTJIOUIEHUS
CAaHTUMETPOBBIX  PAJMOBOJIH TapaMd BOJAbI W OOJlakaMM W  [OKa3aHa
MEPCIEKTUBHOCTh MOHUTOPUHIA BBICOTHBIX pAacHpeieieHud MnapoB BOJbI U
00JIaKOB paJIn03aTMEHHBIM MeTOIoM [21].

3amaun W pe3yiabTaThl MOHUTOPWHTA CPEJl M KOCMHYECKOW paaro()u3uKu
0000111eHb! B MOHOTpadusx [22,2 3].
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