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VBakaemble Konneru!

OpgHa m3 rnobanbHblX 33434 COBPEMEHHOro
MUpa — MNoAAepraHne 1 ynyylleHne 340poBbA
niogein U NpeaoTBpaLleHne BO3MOMHbBIX Yrpos,
B TOM 4ucCne 3NMAeMUA CMepTesibHO OMacHbIX
60ne3Hen. MpOCTPaHCTBEHHbIE A3HHblE U UX aHa-
N3 B 34paBO0OXPaHEHNM UCMONb3YIOTCA C A3BHUX
nop. Yxe B cepeguHe XIX B. B JToHQoHe BO BpemA
anuaemMun xonepbl reorpaduyecKuin  aHanus
pacnpocTpaHeHNA 04aroB 3aboneBaHWA MO3BO-
NN NPeanonoXuTb, 4YTO Hambonee BePOATHbIM
WCTOYHUKOM pPaCnpoCTPaHeHNA Xxonepbl ABNAETCA
cucTeMa BOJOCHAbKEHUA.

C Ha4yanoM aKTMBHOro Pa3BUTUA KOMMblOTEp-
HbIX TEXHONOMMIN 1 BHEAPEHWA B MPAKTUKY reouH-
$GOPMaUMOHHbIX CUCTEM OpPraHn3aunm, CBA3aHHbIE
CO 3[paBOOXPaHEHMEM UK coumanbHon cdepoin,
BCe Yalle CTanu BHeApATb B MPAaKTUKY CBoen
[eATeNbHOCTU MeToAbl MPOCTP3HCTBEHHOrO
aHanu3a. lNpepnaraemble reoMHPOPMALNOHHbBIM
NPOrpaMMHbIM o0becnevyeHnemM MoLLHble CpeacTBa
WHTerpauunm pa3HOPOAHbIX MPOCTPAHCTBEHHbIX
[O3HHbBIX, UX MOAENUPOB3HMA W BU3yanu3auuu
MOMOralT 3HAYUTEeNbHO PACWMPUTb  KPYr
pewaeMblx 3aday, nNpeacTaBUTb pe3ynbTaThbl
B HarnAgQHOM KapTorpaduyeckom Buge.

[eoMHOOPMALMOHHbBIE CUCTEMbI MOryT no-
pPasHOMY WCNONb30BAaTbCA ANA NOAAEPHKKM
340poBbA nogen. Hanpumep, NpoCTPaHCTBEHHbIV
aHanM3 NomoraeT rocyaapCTBEHHbIM U MyHWULM-
NnanbHbIM  CTPYKTYypaM  34paBOOXpPaHeHuA

ONTUMAnNbHO OpPraHM30BaTb PaboTy ceTn neveb-
HblX YyYperaeHul, 3 KOpPenAuMOHHbI aHanus
Nno3Bo/fAeT YyCTaHOBWUTb B33aMMOCBA3b 3abonesa-
HWIA C Pa3NMYHbIMU NPUPOAHBIMU U TEXHOMEHHBIMU
dakTopamu. MMC-TexHONOrnn NPUMEHATCA ANA
aHanNn3a n pa3BuUTUA MHOPACTPYKTYPbl 06 bEKTOB
3[4paB0O0OXPaHeHnA, pa3paboTKy NPOrpaMM ynyy-
LEeHVA 3[0pOBbA HACeNeHWA Ha rocyAapCTBeH-
HOM W permoHanbHOM YPOBHAX. AHaNN3 NPOCTPaH-
CTBEHHOW WHpOpMaLUM NOMoraeT NNaHUPOBATb
[encTBMA NPU BO3HUKHOBEHWUW Ype3BblYaMHbIX
CUTYaLUUIA, TAKNX, KaK BCMbILWKN ON3cHbIX 3abone-
BaHUM 1 BbICTPOE PacnpoCTpaHeHWe UHPEeKUUi.
[eOMHPOPMALMOHHbBIE CUCTEMbl WCNOAb3YIOTCA
ONA pelweHnn 334ay4, CBA33HHbIX C NOBbILLEHNEM
Ka4yecTBa MeAUUMHCKOro 06C/y»UBaHWA, CTPaxo-
BaHWA, U MHOMUX ApYruX.

B HacToAuwlee BpeMA BeCb MWp 033604eH
pacnpocTpaHeHNneM CMepTeNbHO  0MacHoro
3aboneBaHMA — NuMxopagkn d6ona. K 6opbbe
C NoKanusauuen 3To 60Ne3HN NOAKMIYUINCH
n MMC-cneymnanmncTbl. YTobbl NpocneanTb pacnpo-
CTPaHeHWe BWPYC3, MCMONb3YIOTCA KOCMUYeCcKne
CHUMKM 1 NPOCTPAHCTBEHHbIV aHANW3 CO3A3HHbIX
Ha MX OCHOBE KapT. AKTUBHO UCMNONb3YeTCA Kpaya-
COPCUHS, NO3BONAOLMA ONEpaTUBHO B H0/bLLIOM
obbeme Nnony4aTb MHGOPMALMNIO N HAHOCUTDL ee Ha
KapTy. B 3ToM HOMepe ypHana B CcTaTbe, Npea-
cTaBneHHoln KomnaHwuen Airbus Defence & Space,
nogpobHo pacckasbiBaetcA o ponu  [UC-
TEXHOMOMMN U  KOCMWYECKOro MOHWTOPUHIa
B 6opbbe ¢ nuxopagkon d6ona.

MaBHOW TeMe HOMepa MOCBALEHbl TaKMe
CTaTbW O NPUMEHEHUN reOMHPOPMALIMOHHBIX Tex-
Honorun AnA GopMUPOBAHMA CUCTEM MOAAEPHKN
NPUHATUA PeLLeHniA B 061aCTN 34paBOOXPaHEHNA,
0 NPOCTPAHCTBEHHOM MeToAe aHanNn3a JOCTYMNHO-
CTU MeAVLUMHCKOW NoMoLn, 06 0TpameHnn coum-
anbHbIX NMOKa3aTenen B 06/134HOM aTnace u ap.

KpoMe TOro, TPaAMUMOHHO B KypHane
npeacTaBneHbl  Matepuanbl MO Pa3fnUYHbIM
aKTyanbHbIM npo6nemMaM  reouHdGOpPMaTUKK

W ANCT3HUMOHHOM0 30HAMPOBAaHUA 3eMN.

Bopuc [lBopKUH,
2/1a6HbIU pedakmop
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KOMNAHWA «COB30H4» BOLUNA B CNUCKN KPYMNHENLLNX U CAMBIX
BbICTPOPACTYLLIMX POCCUNCKNX UT-KOMNAHUI

CIICWS

HomnaHuna «CoB30oHA» 3aHA-
na 42-e Mecto B CMuUCKe
KpynHenwmx POCCUMNCKNX
NT-KoMNaHnn B ewerogHom
P3HKUHre «Poccuiickne nHpop-
MaUMOHHblIE U KOMMYHUKaUn-
OHHble TEXHONMOMNN» PENTUHIO-
BOr0 areHTCTBa «IKcnepT PAx.

«Hawa KomnaHuWA nokasana
CyllecTBEeHHbIN npupocTt
BbIpy4Kkn 3a rog — 60,1%,
4yTO 06yCNOBNEHO peannsa-
umMemn  KpymnHbIX MNPOEKTOB
No NoCTaBKe AaHHbiX [33», —
OTMEeTUN nepBblil  3aMeCcTu-
TeNb reHepanbHOro Aupek-
TOopa KoMnaHum «CoB30OHAY
M. A. BoncyHoBCKUI.

CornacHo paHKUHIY «3KcnepT
PA» no wutoram 2013 .
HabnogaeTcA 3aMeTHOe CHU-
HeHne TemMnoB pOCTa BbIPYYKK
KpynHenwmnx  WT-KoMnaHun.
Hanbonbwana [0NA BbIPYYKK
NpUXoANTCA  Ha  CerMeHT
UT-ycnyr. CyMMapHO KOHcan-
TUHC W WHTerpauua, nogaep-
K3 n oby4veHne npuHecau
BeayLWmnm NT-KoMnaHnAam
207,3 mnpg p. (46% oT wux
06LLieR BbIPYYKN).

MpMpOCT CyMMapHON BbIpyuy-
KW  YYACTHWUKOB  P3HKUHra
B CermMeHTe NOCTaBOK 060pyao0-
BaHMA M NpOrpamMmMHoro obec-
nevyeHNA B paMKax UHTerpaum-
OHHbIX  MPOEKTOB 0Ka3a”ncA
B 2013 r. oOTpuUaTeNbHbIM

n coctasun -13% (npotuB
+22% B 2012 r.). NocTaBKa
obopyaoBaHuA 1 MO — eanHCT-
BEHHOe HanpasfneHue, rae
N3MeHeHve obulel BbIpYYKU
VYACTHUKOB P3HKUHra 6bino
OTPULATENbHbBIM.

CaMbIMKN 3aMeTHbIMK Temna-
MU pa3BMBAETCA HanpasfeHue
pa3paboTKkM MNPOrpaMMHOro
obecneyeHnA: NO pe3ynbraTam
2013 r. NpUpPOCT CYMMA3pHOM
BbIPYYKMN YHACTHUKOB PIHKMHIA
3gecb cocTtasun 16%, a ee
ob6bemM — noyTn 50 Mapg p.

Mo nporHo3am «3kcnepT PA»
Ha WHKT-pbiHKe npogonKmnTCca
CHUMeHWe BbIpYYKWN B CErMeHTe
WHTEerpauMoHHbIX MNOCTaBOK,
a noAacTervBaTb PbIHOK Mpo-
ponmkat UT-ycnyru. YTo Kacaet-
CA 33KA34YMKOB, TO YYACTHWKK
P3HKMHra  OMMWAAT, 4TO
33MeTHyI0 40N B banxanwee
BpeMA 33aMMeT roCCeKTop
B CBA3M C Mporpammon
pa3sutua NT-otpacnu.

Mo wtoram 2013 r. 6bin
cocTasneH cnucok 100 Kpyn-
Henwmnx n 20 camblX BbICTpPO-
pactywmx WT-komnaHu Poc-
CMn No BepCUU WHTepHeT-
noptana CNews.

KomnaHuna «CoB30HA» CTana
eVNHCTBEHHON KOMNaHunemn
OTPACAN KOCMUYECKUX TEeXHO-
NOrNn B 3TOM pPenTuHre, 3aHAB
83-e MecTo B obulemM cnucke
N 4-e MeCTO B CMNUCKE CaMbIX
bbicTpopacTywmx WUT-komnaHui
Poccun. B cnucke cambix
6bICTPOPACTYLWIMX KOMM3HWUNA

nepsble TpW MeCTa 3aHAMU
pervoHanbHble Nrpokn. Komna-
HMA «CoB30HA» NO 3TOMY
nokasaTtenio onepegwna Bce
Opyrve MOCKOBCKME KOMNAHWW.

«CoBOKYMHaA Bbipy4ka 100
KpynHenwmnx  UT-KoMNaHun
Poccun no wutoram 2013 r.
coctasuna 918 wmnapg  p.,
a Habnwpgaemoe ¢ 2010 r.
CHUX¥eHne TemMnoB pocCTa
33adMKCUPOBanNoChb Ha Hyneson
oTMeTKe. Bnpo4em, ¢ nonpas-
KO Ha nHbnAumio (6-6,5%) 3to
CKopee npocefaHuve. B gonna-
pPOBOM 3KBUBANEHTE MOMXHO
roBOpUTb O ABHOM cCnage —
Ha ypoBHe 2,4%. HanoMHuMm,
4YTO rOAOM paHee aHanoruy-
HblA MNOKa3aTenb PenTUHra
CNews cocTtasun 919 mnpg p.
npu pocTe OKoNo 6%», —
0TMeYaeTcA B KOMMEHTapuAx
CNews.

«CTarHauua Hen3bemHo CKa-
3anacb U Ha pblHKe Tpyaa B
oTeyecTBeHHon WT-oTpacnw.
Ecnun B 2012 r. NnepBan TPOWKa
pPEeNTUHIra cambix BbICTPOPACTY-
wnx (N0 YUCNEHHOCTN CoTpyA-
HWKOB) KOMNaHWM Habupana
HOBbIN NEepCcoHan TbicA4YamMK, TO
Tenepb BCe 3aMeTHO CKPOMHee.
A 19 KomnaHun m3 100 npwu-
WAOCb COKPaTUTb LWTaT, —
Takon BbiBog aenaet CNews.
— KomnaHua «CoB30HAY,
yBenuums B 2013 r. 4ucno
COTPYAHUKOB Ha 20,8% (go
122 4yenosek), BOWNa B ABaa-
LaTKY CaMblx BbICTPOPACTYLLMX
NT-KomMnaHun.
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Hosocmu

WH®OPMALIMOHHbBIW NOPTAN «40CTYMHbIA PETMOH KANTYHKCKAA OB/IACTb» —
NYYLWWUIA UHHOBALIMOHHBIN UT-NPOEKT B 3APABOOXPAHEHUU 2013 .

Mo 3aka3y MY KO «AreHTCTBO
NHOOPMALUMNOHHBIX TEXHONOMNIN
Hanysckon obnactu» (FBY
KO «KanyranHdopmTex») Kom-
naHuA «CoB3oHA» pa3paboTana
W BHeApWUNa B 3Kcnayatauuio
MHGOPMAUMNOHHbBIN noprtan
«[loCcTynHbI pernoH Kanymc-
Kaa o06nacTb» ANA Manomo-
6UNbHbIX rpynn HaceneHus,
BK/IOYaA MOOWNbHYIO BepCuio

noprana.
Llenb npoeKkTa: noOBbICUTb
KayecTBo HMU3HU nwoaen

C OrpaHNyeHHbIMN GU3NYECKN-
MU BO3MOMHOCTAMU. [eonop-
Tan No3BOMUT 0Ka3aTb MHOP-
MALMOHHYI0 NOAAEPHKY Mano-
MO6UNbHBIM rpa)aaHam, npe-
[O0CTaBUTb @HANUTUYECKME WH-
CTPYMEHTbl, a4aNTUPOBAHHbIE
nod HysAabl ngen, BblABUTL
cTpouTenbHble ©  gpyrue
HeOoCTaTKNU MHPPACTPYKTYPHI,
a TaKXe pewunTb uUenbin
pAg opyrux 3agau.

MpoeKT  6bIn HOMWHN-
pOBaH Ha KOHKypC «Jly4ywune
10 UT-npoeKkToB anAa
roccektopa. O6pa3oBaTenb-
Hble U MeAUUMHCKue yuype-
HMAEHUAY, KOTOPblA Mpoxoaun
B PpamKax Bcepoccuickoro
dopyma «MpuoputeTtbl 2014:
MHbopmaTmzaumAa ob6pa3osa-
HUA W  34PpPaBOOXPaHeHuA
B Poccum» 4 wuwoHA 2014 .
B MockBe npu y4acTtuu
MwuHunctepcTBa obpasoBa-
HUA PO, MuHncTepcTBa
CBA3N M MACCOBbIX KOMMYHU-
Kauunm PO, [lpaBuTenbcTBa

MocKkBbl 1 AgMUHUCTPaUUK
Mpe3ngeHTta PO.

B KOHKypce onpegenAanucb
nobegutenn B 12 HOMUHAaUUAX.
PelieHneM iopu NPOEKT KoM-
naHun «CoB3oHA» 6bIN NPU3HAH
nobegutenem B HOMUHAaLUWK
«Jlyqwmn WHHOBALNOHHbIN
NPOEKT B 34pPaBOOXPAHEHUU».
Ha uepeMOHWUM HarpaxgeHuA
npuCcyTCTBOBAN NpeacTaBuTenb
33Ka34MKa NpoOeKTa —
3aMecTuTeNb AWPeKTopa no
npoun3BoACTBY ey KO
«AreHTCcTBO MHPOPMALMOHHBIX
TexHonornn HKanymckon obna-
ctuny C. C. AnaoLnH.

KomnaHua «CoB3oHA» npej-
naraet pa3paboTHy npoeKkTa
«[JoCTynHbIA pervoH» un anAa
apyrux cybbektoB PO. MNpoekT
obecneymnBaet UHOOPMALMNOH-
HO-3aHaNUTUYECKYI0 NOAOEPHKY
NpY NPUHATUM YNPaBAEHYECKNX
pelleHnin ANA NNaHNPOBAHNA U
co3aaHnA 6e3bapbepHoli cpeabl
B pervoHe. [nAa peanusauyun
NOCTaBMIEHHOM 334341 H3a Kap-
TY HaHocutcAa wuHdopmauma
O COOTBETCTBUM rOPOACKON
WHPPACTPYKTYpbl  TpeboBa-
Hnam  CHuMN  35-01-2001,
a TaKe WHAWKATOPbI AOoCTyn-
HOCTW Ob6BEKTOB ropoACKon
NHPPACTPYKTYpbl ANA UHBaNu-
O0B 1 ApYrnx ManomMobunbHbIX
rpynn Hacenenusa. lMonb3oBa-
Tenn MOryT OLEeHNBaTb
COOTBETCTBME NpeacTaBneHHom
opraHamu Bnactm oduumanb-
Ho wHdopMauum o p[oCTyn-
HOCTW peanbHOMY COCTOAHUIO

NHOPACTPYKTYpPLI (ouyeHka
poctynHoctn, dotorpadum,
KOMMEHTapun, peuTUHIN 1 np.)
C ucnonb3oBaHnem Beb-6pay-
3epoB N MOBW/IbHBIX YCTPONCTB.
AHanuTU4ecKkune oTyeThl, coaep-
Kallne KOMMEKCHY nHbop-
Mauui M3 odMUMABNbHBIX
M MONb30BAaTENbCKUX A3HHbIX,
ABNAIOTCA WHCTPYMEHTOM ANA
paboTbl KOHTPONUPYIOLWNX
M H3A30PHbIX OPraHoB.

VI KOHKYPC

Nyuwne 10 UT-npoekTos Ans roccexropa
[a] ensHbIe W g
f \ yupexaenns /'

aunnom
NAYPEATA VI KOHKYPCA
«llysuwne 10 MT-NPOEKTOR ANR roCCeKTOPA.
o

"
yupexaeHusan

npyparca
000 «COB3OHAn

YL MHHOBALIMOHHDIA NPOEKT 8
3APABOOXPAHEHWM

Nyqwwe 10 UT-npoekros AnA roCCeKTop

06pa3os: nequUUHCKHuE
=

ucnosIHUMesIA U 30KA34UKa Npoekma
NAMAMHbIM NPU3OM U ounnomMamu

| Puc. HazpardeHue npedcmasumenel
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HOMMNAHWA DIGITALGLOBE 3ANYCTU/IA CNYTHUK WORLDVIEW-3

13 aBrycTa 2014 r. ¢ aBuaba-
3bl BaHpeHb6epr (KanudopHua,
CWwA) paKkeTon-HOCUTENEM
Atlas V 401 6bin npoussegeH
3aMyCcK KOCMUYECKOro annapaTa
WorldView-3.

C 3anyckom WorldView-3
(puc. 1) rpynnMpoBKa CMyTHU-
KoB KomnaHuu DigitalGlobe Kap-
OVIH3NbHO MOBbLICUT TEXHOMOMM-
YeCKylo NNaHKy ANA KoMMepye-
CKUX CNYTHWKOB. B HacToALee
BPEeMA KOMMNaHWA BNageeT rpyn-
NMUPOBKON M3 NATU CNYTHUKOB
CBEPXBbICOKOro pa3peLueHus.
Osa un3 Hux — GeoEye-1
n WorldView-2 — BegyT CbeMRy
C paspeweHnem nyywe 50 cm.
WorldView-3 obecneuynt eule
6onee BbICOKOE pa3pelleHne —
31 c™M, n cnyTHUK WorldView-4
(6biB. GeoEye-2), paboTa Hag
KOTOPbIM, NO CyLlecTBy, 3aBep-
WweHa, 6byaeT BECTU CbEMKY

C TeM e pa3pelleHnem.

I Puc. 1. CnymHuk WorldView-3

CnyTHuK WorldView-3 npeg-
Ha3HaYeH ANA CbeMKW B NaH-
XPOMaTMYEeCKOM N 8-KaHaNbHOM

MYNbTUCNEKTPANIbHOM  PEMU-
Max. CbemMo4yHaA annapaTypa
MONMHOCTbIO 3HANOrM4yHa TOW,
KOTOPaA  YCT3HOBNEH3 Ha
KA WorldView-2. To4yHOCTb reo-
NO3ULMOHNPOBAHMA B MaHe
coctasnaeT 6,5mM CE9O unn 4 m
(CKO) 6e3 fgonoAHUTEeNbHOM
KOpPPeKLUUN MNNaHoBbIX Koopau-
HaT MO Ha3eMHbIM OMOpHbLIM
ToykaM. CbeMKa BepeTcA
B pexunmax VNIR (Visible and
Near Infrared — mynbTucnek-
TPanbHbI BUAUMBIA U H6ANK-
HWUI MHPPAKPACHbIA [MAaNa30H;
8 kaHanos), SWIR (Shortwave
Infrared — cpegHuii uHbpa-
KpacHbIi AMana3oH; no3sonset
BECTU CbEMKY CKBO3b [bIMKY,
TYMaH, CMOr, Mbiib U 06N3aKa;
8 KaHanos) u CAVIS (cloud,
aerosol, vapor, ice, snow —
no3BonAeT NpoBOAUTb aTMOC-
depHyto Koppekuuto; 12 KaHa-
nos). KoHCTpynpoBaHuem cnyT-
HuKka WorldView-3 3aHumanacb
KoMnaHuA Ball Aerospace &
Technologies. OnTuka n npubo-

pbl  ONA  CbeMKW, BKOYaA
ceHcop SWIR, pa3paboTaHbl
KomnaHuen Exelis. PacyeT-

HbIi CPOK GYHKLUMOHUPOBAHMA
CNYTHWKa — 7 neT.

Yepe3 wecTb [AHenm nocne
3anycKa CnyTHUK3, 19 aBrycTa,
KomaHga DigitalGlobe 3aBepLun-
na BBOA B 3KCNayaTauuio
KOCMWYeCKoro annapata w
BK/I0YMNA CHEMOYHYIO annapa-
TYpy, 4TO6bI Ha4yaTb Habnwoge-
HWe 33 nnaHeTon. 21 aBerycra
3aepwunncb paboTbl  Hapg

$OKYCMPOBKON, U cenvac cnyT-
HUK WorldView-3 nonHocCTbio
roToB K paboTe.

[Ox. Tapp, rNaBHbIM NCNOAHK-
TeNbHbIN AUPEKTOP, MNPOKOM-
MEHTUPOBaN 370 cobbiTue: «Mbl
pafbl, 4TO elle H3 NepBOHa-
YanbHbIX CTaANAX KANMBPOBKM 1
BBOAA B 3KCNayaTauuio
WorldView-3 pgenaet HoBble
CHUMKMH, KoTOpble nawT
BO3MOMHOCTb MOJSIb30BaTeNAM
pelwaTb Hanbonee aKkTyanbHble,
rnobanbHble npobnemsl. MNpouns-
BoautenoHoctb WorldView-3
NpeBOCXOAUT BCE OXMAAHMUA,
N 370 6oNbLWOW War Bnepea,
KOTOPbIV MOMOMET HaLUM KNu-
€HTaM MPWHMMATb BaMHble
peweHnA N He COMHeBaTbCA
B TOM, YTO OHW CNAC3IOT HU3HMU,
CHUMKAIOT 3aTPaTbl U IKOHOMAT
BpemMaAm.

0O6pa3sel 04HOr0 M3 MepBbixX
CHUMKOB NpeacTaBneH  Ha
puc. 2. B3rnAHyB Ha CHUMKWK
co cnyTHMKa WorldView-3,
MOMHO CAenaTb BbiBOA, YTO
Nnonb30BaTeNAM CTaHeT HaMHO-
ro nerye onpegennTb TUN TPaH-
CNOPTHOro cpeacTsa (nerkosomn
WAv rpy3oBoi aBToMob6UNb, ero
MopAenb), CKOpOCTb U Hanpasne-
HUe ABU¥eHuA, 4To byaeT
npeacTaBNATb CO60M LEeHHYI0
nHdopmaumio AnA uenoro pAaa
KnneHToB. CynepcneKkTpanbHaA
CbeMKa c paspewleHnem 30 cm
Nno3BO/UT MPOU3BOAUTbL KOMU-
YeCTBEHHbIE OLEHKN COCTOAHUA
3aBTOMOOUNbHbLIX [0POr, B TOM
4Ymcae M3Hoca MX NOBEPXHOCTH,
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Madrid, Spain| August 21, 2014] Wiridiien -3

I Puc. 2. CHumok co cnymHuka WorldView-3 ¢ pazpeweHuem 30 cM, 3a2pybneHHbIT 00 40 cM.

Madpud (UcnaHun), 21 aszycma 2014 2.

N CTaHeT LeHHOoW nHpopmaumen
ONA HAUMOHANbHbIX, rOCYAapCT-
BEHHbIX W MEeCTHbIX OpraHoB
BNIACTU.

CHUMKN CBEPXBbICOKOIr0
pa3pelleHnA TaKKe npeacTas-
NAT UEeHHOCTb AnA  Tex,
KTO paboTaeT B cdepax,
CBA33HHbIX C WMCMNONb30BaHNEM
npupoaHbIX pecypcoB 3emnu.
Ha cHumkax WorldView-3
CneunanucTbl MoryT aBTOMaTK-
YeCcKM  pasnuyatb  UBeT3,

TeKCTypy, Npou3BoAuTb pac-
YeTbl U3MEHEHUN BO BPeMEeHW,
4YTO 0CO6EHHO BAXHO ANA 3Hep-
reTUYeCKoro CEeKTOpa, OXPaHbl
OKpYatoLLern cpeabl 1 rocyaap-
CTBEHHOro ynpasneHua. bnaro-
[apAa cbemke B pexume SWIR
6yayT B pasbl  yAydylleHbl
OaHHble CbeMKW CO CMyTHWKA
WorldView-3 — noAsBuTcA
BO3MOMHOCTb OnpefenATb Co-
CTaB MUWHepanbHbIX BeLwecTs
N BMAbl PacTUTENbHOCTU Npwu

NOMOLLUN XaPaKTEPUCTUK, He
Pa3INYNUMbIX HEBOOPYMHKEHHbIM
rNa3om.

C nomouwbld CHUMKOB CO
cnyTHUKa WorldView-3 MOMHO
6onee TOYHO KOHTPONMPOBATb
CKOPOCTb peann3aumm NHBecTu-
LUMOHHbIX MPOEKTOB Ha peruno-
HaNbHOM W roCy43apCTBEHHOM
ypoBHAX. Hanpumep, ocyLiecTs-
NATb  MOHWUTOPWHr  Temnos
CTPOUTENbCTBA, BKNOYanA
onpegeneHne Ncnonb30BaHHbIX
CTPOUTENbHBIX  MaTepuanos.
MoAasuTCA BO3MOMHOCTb
KOHTPO/INPOBATb  COCTOAHUE
OOPOMHON CeTn M NNOTHOCTb
HaceneHwA, YTO OYeHb BAaXHO
ONA NpaBUTENbCTBEHHbIX Opra-
HW3aLMA 1 YACTHBIX KOMMAHWIA.

MuHNCTEpCTBO  TOProBAwn
CLUA npuHANO pelleHne o CHA-
TUN OFPAHWYEHUI H3 MNPOA3HY
KOCMUYECKNX CHUMKOB C paspe-
weHnem o 25 cm. Takum obpa-
30M, KomnaHum DigitalGlobe
paspeLleHo NocCTaBNATb CBOUM
KMEHTaM CHWMKW C HauBbIC-
LWIMM Ha Aa@HHbI MOMEHT B MUpe
pa3speweHuneM. MoCTaBKa CHUM-
KOB C pa3peweHneMm 25 c™M B
N3aHXPOMATUYECKOM  perunme
N 1M — B MyIbTUCNEKTPANbHOM
HayHeTcA B pespane 2015 .

OAHHBIE CO CNYTHUKA WORLDVIEW-3 BYAYT NOAAEPHUNBATbCA
NPOrPAMMHbIM KOMIJIEKCOM ENVI

EXELIS

Visual Information Solutions

Exelis VIS
BKOYEHUN

HKomMmnaHuAa

NoAAepPHKM A3HHbIX CO CNYTHK-
ka WorldView-3 B HoBoOW Bepcumn
NpOrpaMMHOro Komnsaekca ENVI
5.2, BbIX0[ KOTOPON NaaHupyet-
cA oceHbio 2014 r.
MHOro4mcneHHble BO3MOMHHO-
¢t cnyTHuka WorldView-3

No3BONAT WCNONb30BaTb ero
AdHHble B Pa3/IMYHbIX OTPacnAx
3KOHOMWKK, B TOM uYucne AnAa
KapTorpaduposaHuAa 3emne-
Nnofb30BaHUA, MOHUTOPUHIa
Ype3Bbl4alHbIX CUTyauunin, pas-
BeAKN MONe3HbIX MCKOMNAeMblx,

GEOMATICS Ne3'2014
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MOHUTOPUHIa PacTUTENIbHOCTU
N T. N. MHOrme 13 TeKyLnx Bos-
MOXHocTern ENVI, Takue, Kak
Knaccmpukauma, BbiABNEHUE
N3MEHEHWUA N LUNPOKUA Habop
NPOABUHYTbIX WHCTPYMEHTOB
CMNEKTPanbHOro aHann3a, MoryT
6bITb MCNONb30BaHbI 4N1A 06pa-
60TKM WM aHanu3a f[aHHbIX CO
cnyTHUKa WorldView-3, ogHaKo
B HOBOW BEpCUUN NPOrpPaMMHOro
Komnnekca ENVI 5.2 3t npo-
rPaMMHble BO3MOMXHOCTU byayT
[00MOSTHEHbl HOBBIMMN.

» ocTaBKa AaHHbIX CO CNyT-
HMKa 6yaeT peanusosaHa B
yeTblpex BMAAX:

- Pan-Sharpened, 4 KaHana;

- VNIR (Visible and Near
Infrared — MynbTUCNEKTPanb-
Hbll BUAUMbBIA U BANMKHUN
WHOPAKPACHbIM  AMANasoH),
8 KaHanos;

- SWIR (Shortwave Infrared —
KOPOTKOBO/IHOBbIN MHPpPaKpac-
HbI 4Mana3oH), 8 KaHaNoB.;

— 16-KaHanNbHbIN npoAayKT
SuperCube — KoMbuHauwmA
8 KaHanos VNIR-gnana3soHa
1 8 kaHanos SWIR-gnana3oHa.

Pabota co BcemMn TuUnNamu
O3HHbIX 6yaeT o4veHb yaobHa
B ENVI 5.2 6bnarogapA aBToMa-
TUYECKOMY 0TOBpaeHuto MeTa-
O3HHbIX, B TOM Y1CNEe Ha3BaHWUN
K3aHanoB, BPEMEHU CbHEMKMU,
cpefHen ANUHbI BOMHbI KaHana,
OTHOCUTENbHOM CNEeKTPanbHoOm
YyBCTBUTENbHOCTKN, KO3IbdMUNM-
eHTOoB pagnomMeTpuyecKon
KannbpoBKM W Ap., KOTopble
NCNONb3YITCA B UHCTPYMEHTax
06paboTkm ENVI.

* BO3MOMHOCTb noay4veHunA
6onbworo o6bvema [AaHHbIX:
NepuoanyHOCTb CbHEMKU CO

cnyTHUKa WorldView-3 cocTas-
NAEeT MeHblue OAHUX CYTOK,
a NpoM3BOAUTENBbHOCTb CbHEM-
Kn — 680 000 KB. KM B [€Hb.
BpemA nony4veHus, ykasbiBae-
MO€e B MeTafaHHbIX, B ENVI 5.2
byaeT oTobparkaTbcA B Habopax
pPaCTPOBbIX [3HHbIX aBTOMATu-
Yecku, a bnarogapA BO3MOMHO-
cTAM  ENVI aBTOMaTu4ecKku
aHaNN3NpoBaTb BpeMA CHbEMKMU
noABUTCA Lenblii Habop HOBbIX
BO3MOMHOCTE MNPOCTPAHCT-
BEHHO-BPEMEHHOM0 3HanNn3a.
Cpean Hux: co3faHve pacTpos
C noAdepHKOW  BpemeHwu,
BbIMOMIHEHME pagnomeTpuye-
CKOW KannbpoBKW, NpuBeaeHne
K e4UHOWN cMcTeMe NPOCTPaHCT-
BEHHbIX KOOPAWHAT, 38 TaKMKe
pasnunyHble BO3MOMXHOCTHU
BM3yannsaumm n otobpaxeHunA
HabopoB pacTpoB W 3KCMOPT
NONYYEHHbIX aHUMaLUNA B CTaH-
03pTHble BuAeopopmaThl.

e [inA BbINONHEHUA npoue-
aypbl Pan-Sharpening — B03-
MOMHOCTN YNyYLIEeHWA CBEepX-
BbICOKOrO MPOCTP3HCTBEHHOMO
pa3peweHna  CHUMKOB €O

cnyTHUKa WorldView-3 (pa3mep
NUKCeNA Ha MecTHOCTU —
0,31 M B MN3HXpOMATU4YECKOM
n 1,24 M B MyNbTUCNEKTpanb-
HOM pexume) — B ENVI 5.2
NOABUTCA HOBbIW anropuTMm
CNANAHNA U306parKeHni, paspa-
60TaHHbIN B Jlabopatopuu
UMPPOBbLIX U306pareHUn u
ANCTAHUMOHHOrO 30HAMPOBA-
HMA PoyecTepcKkoro TexHonoru-
yeckoro nHctutyTa — NNDiffuse
image fusion. Anroputm 6ygeTt
[OCTYMNEH Kak WHCTPYMEHT rpa-
dnyeckoro mHTepdenca nonb-
3o0Batena (GUI) B HacTonbHOM
Bepcun ENVI 5, B Buge
nHTepdenca nporpamMmmpoBa-
HMA npunoxeHun (APl) gna
NaKeTHOW 06paboTKM [O3HHbIX,
a TaKkMe B ENVI Services Engine
ONA pa3BepTbiBaHUA Ha cepBe-
pe. Knio4yeBaA o0cobeHHOCTb

anroputmMa  NNDiffuse —
npeBocxogHoe KayecTBO
BbIXOAHOr0 Mn306pareHna ¢

COXpPaHeHWeM LBeTa W Crhek-
TPanbHON TOYHOCTU OfHOBpe-
MEHHO C MHOrOMoOTOKOBOM
06paboTKONM AaHHbIX (pUC.).

I Puc. Mpumep npumereHus uHcmpymeHma NNDiffuse kK daHHbIM co cnymHuka WorldView-2
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« CneKTpanbHoe pa3pelle-
Hue: pobaBneHne 8 KaHanoB
KOPOTKOBOMHOBOW WHpaKpac-
HOWM obnactum CneKkTpa
(1195-2365 HM) N03BONUT BECTU
CbEMHKY CKBO3b AbIMKY, TYMaH,
cMor, nbiib M obnaka.
[ob6aBneHne [aHHbIX KaHanoB
BrnepBble AOCTYNHO H3 KOMMep-
YeCKOM CMyTHWKe U NpefoCcTaB-
nAeT MHOro4YncneHHble aHanu-
TUYeCcKMe BO3MOXHOCTU. OfgHa
N3 TEeXHONOruh CnexkTpPanbHOM
06paboTKN UN306paKeHnn —

Ny

%

BlackBridge

Delivering the World

29 asrycTa 2014 r. B MockBe
COCTOANCA CEMUHAP, MOCBALLEH-
HbI WeCcTon rodoBLyMHe 3any-
CKa rpynnupoBKN CAYTHUKOB
RapidEye. OpraHu3aTopbl:
KoMmnaHun «CoB3oHA» (Poccus)
n BlackBridge (FfepmanuA). B
ceMuHape npUHANKN y4acTue
6onee 30 cneunanuctoB wu3
OpraHn3aunim un KOMNaHuR,
NCNONb3YOLWnX B cBoen
0EeATeNbHOCTU A3HHble KOCMU-
YECKOM CbEMKN 3eMn.

CemuHap oTKpbin M. A. Boncy-
HOBCKWI, NEpPBbIN 3aMecTuTeNb
reHepanbHoOro avpekTopa
KoMnaHunm  «CoB30oHA»  —

BblYNCAEHNE  CMEeKTPanbHbIX
WNHOEKCOB, KOTOpble MCMoSb3y-
I0TCA ONA BbIABNEHUA CMeK-
TPanbHOro PasnynA  Mexay
matepuanamu (N0 ABYM UAx
6onee cneKkTpasnbHbIM KaHanam).
Ha aHanu3 no cnexkTpanbHbIM
WHOEKCAM He BAMAET CTeneHb
OCBeLLeHHOCTW, 4TO MO3BONAET
LUMPOKO MCMOMb30BaTb WX NpwU
pa3seflke MoJsie3HbIX WCKoMae-
MbIX W KapTorpadumposaHum
pacTutenbHoctn. B ENVI 5.2
HOBbIN WHCTpPyMeHT GUI n API

3KCK/IO3UBHOr0  MOCTAaBLYMKA
naHHblx RapidEye B Poccum
n cTpaHax CHC (puc. 1). OH
OTMETUN  WUCKIOYUTENbHbIN
BKNag KomnaHwuwm BlackBridge
B Ppa3BuWTME OTPaCc/IuM AWUCTaH-
LMOHHOrO 30HAMPOBaHUA
3emnun. UWectb net paboThl
Ha opbuTe  rpynnupoOBKMK

ONA NakeTHoW 0bpaboTku npe-
[OCTaBAT BO3MOMHOCTb BblUK-
cneHnA 64  cnekTpasibHbIX
WHOEKCOB NO MyNbTUCNEKTPanb-
HbIM W runNepcneKkTpanbHbIM
HabopaM [aHHbIX. KOHKpeTHoe
4YNCNO CNEKTPanbHbIX NHAEKCOB,
KOTOpPOe MOMXeT bbITb paccymTa-
HO ANA 3343HHOro un3obpare-
HWA, 33BUCUT OT ANINHbI BOJHbI.
Ona OaHHbIX CNYyTHUKA
WorldView-3 6yaeT BO3MOMeH
pacyeT OO0 44 pasnuUyHbIX
CMNEeKTPanbHbIX K3HANOB.

CEMWHAP, NOCBALLIEHHbIN 6-NETUIO 3AMYCKA rPYNNUPOBKU CNYTHUKOB
RAPIDEYE. HOBAAl CUCTEMA MOHWUTOPUHIA U3MEHEHUI RAPIDEYE PCM

cnyTHUKoB RapidEye no3sonunnm
obecneynTb AaHHbIMU U MpU-
KNagHoiMn reonHbopMaumnoH-
HbIMW  CepBMCaMM  MHOrue
oTpacnu xo3AncTtea. Morenas
AanbHeWLWnxX ycrnexos KOMMNaHUn
BlackBridge, M. A. BoncyHosc-
KW NpefoCTaBWA CIOBO ee BuLe-
npesngeHTy [HoHy Anpuxcy.

Puc. 1. OmKpbimue cemuHapa M. A. BONCYHOBCKUM, NepBbiM 3aMecmumesnieM 2eHepasibHo20
dupekmopa KOMNAHUU «COB30HO»
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0.  Anpuxc  HanoMHunN
WCTOPUIO CO3[3HMA U 3aNyCcKa
cnyTHUKoB RapidEye (puc. 2).
fpynnupoBKa CANYTHUKOB
RapidEye cnocobHa obecneun-
BaTb eMeAHEeBHOE MOKpbITue
CbeMKON B 5-KaHa/IbHOM
MYNbTUCNEKTPANbHOM pexunume
C paspelwleHvemMm 5 M TeppuTto-
pUv A0 5 MH KB. KM, Npuyem
NepuoanNYHOCTb CbEMKMN OAHOr0
N TOro e panoHa 3emMnm —
24 4aca. [1aHHble KOCMUYECKOoro
MOHUTOPUHra RapidEye oTnuny-
HO cebA 3apeKkomMeHOOBanu
B reonHPopmaunoHHON oTpa-
CNW Pa3nnUYHbIX CTPaH MUPa,
BKNt0YaA Poccumio, B CENbCKOM ©
NecHoM xo3AKncTBee, HedTeraso-
BOM KOMIM/EKCe, 3HepreTuke,
TeNleKOMMYHUKaunn, TemMaTnye-
CKOM 1 CnewumanbHOM KapTorpa-
$MpOBaHNN, IKONOMMN U OXpaHe
OKpyatoLLlern cpeabl, ynpasne-
HUW Ype3Bbl4aMHbIMK CUTYaLUK-
AMU. [PYNNUPOBKA CNYyTHUKOB
paboTaeT cTabuibHO M NO pac-
YeTaM WHMKEHepOoB KOMMaHuu

BlackBridge npopaboTaetT B
NOMHODYHKLMOHANIbHOM  peXun-
Me pfo 2020 r. YyuTbiBaA
6onbLion NONOMUTENbHbIN
3P PEKT NCNONb30BaHNA AAHHbBIX
RapidEye, yxe cenyac Ha4anucb
paboTbl MO CO3[aHuI0 cnepyto-
e reHepayuMnm CAyTHUKOB —
RapidEye+. [penBaputenbHo
MOMHO CKa3aTb O HEKOTOPbIX
TeXHUYECKMX napameTpax:
[063BMTCA N3HXPOMATUYECKUN
PeXNM CbEMKU C pa3pelleHnem
£o 1 M, pa3pelleHne B MynbTu-
CMEeKTPaNbHOM peunmMe ynyy-
WnTCA A0 4 M, ANA NOBbIWEHNA
KayecTBa CbeMKM [OMNOSHM-
TenbHO nNpegycMaTpuBaloTCA
permmbl SWIR n CAVIS. 3anyck
nATM cnyTHUKOB RapidEye+
3anNaHnpoBaH Ha 2019 r.

B cBoux cnepgytowmx npeseH-
TaumAax [»oH Anpuxc ocTaHo-
BW/ICA H3 TEXHONOMMAX CENMbCKO-
X03ANCTBEHHOr0 W f1ecHoro
MOHUTOPUHIa C MNOMOLWbIO
cnyTHUKOB RapidEye. Cenbcko-
XO3ANCTBEHHbI MOHUTOPWHT,

I Puc. 2. BeicmynneHue [. Anpuxca, suue-npe3udeHma KomMnaHuu BlackBridge

OCYLLIeCTBAAEMbBIN CNYTHUKaMN
RapidEye, ycnewHo npoAsun
cebA B nNporpammax AanAa
CeBepHon AMepukn bnarogapa
BO3MOMHOCTAM MHOMOKPAaTHOWM
CbEMKMN Ha MPOTAMKEHUN BCEro
CeNbCKOXO3ANCTBEHHOr0 Ce30-
Ha W HaNU4uio CNeKTPanbHOro
KaHana red-edge, oNTUManbHO
nogxogAwiero AnA aHanusa
COCTOAHWMA  PacTUTENbHOCTMW.
Bbin  paccMOTpeHbl  TaKe
BOMPOCHI MCMONb30BaHUA KOC-
MUYECKUXx CcHUMKoB RapidEye
ONA WHBEHTapuMsauum u onpe-
JeneHnA nopoaHOro CoCTaBa
NecoB, BbIABNEHNA OTKNOHEHWUH,
06YyCNOBNEHHbIX [AeATenbHOC-
Tblo BpeguTenen u 6onesHAa-
MW HaCargeHwW, BbIABNEHUA
M aHaNn3a AUHaMWKK BbIPY6OK.
B KayecTBe npumepa ncnonb3o-
BaHWA [OaHHbIXx RapidEye anAa
NMOCTOAHHOIMO KOHTPONA He3a-
KOHHOW BbIpYb6KM NecoB AOKNAA-
YUK NpUBEN NPOEKT, BbINOHAE-
MbIA  ONA  MEKCUKAHCKOro
npasutenbctsa — MDA-Mex.

HOBAA CUCTEMA
MOHUTOPUHIA
W3MEHEHUI OT
BLACKBRIDGE — RAPIDEYE
PERSISTENT CHANGE
MONITORING

Ha 6a3e pgaHHbiXx RapidEye
komnaHuA BlackBridge pa3su-
BaeT reonHGOPMaLMOHHbIe
CepBUCHI, BKY3aA cuUcTemy
RapidEye Persistent Change
Monitoring (PCM™), 6a3upyto-
LyiocA Ha TexHonorum «change
detection» KomnaHum MDA
W  nNpefgHasHavyeHHylO  AnA
obecneyeHUA HenpepbIBHOMro
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N 3KOHOMUYECKN 3PPEKTUBHO-
ro npouecca 06HOBNEHUA KapT
N 633 NpPOCTPaAHCTBEHHbIX
naHHbIX. C coobuieHnem 06
3TOM VHWKanbHOM cepBuUce
BbICTYNUNa NpeacTaBuTeNb
KomnaHun  BlackBridge B
Poccun E. Aw.

O6HoBNEeHMe KapT un 6as3
60NbLWMX MNPOCTPAHCTBEHHbIX
naHHbix  (big data) moxker
OTHMMAaTb MHOr0 BpeMeHU
n cun. Hosoe peweHne PCM™,
OCHOBAHHOE  Ha  [A3HHbIX
co cnyTHuKoB  RapidEye,

obneryaert 3Ty 3a4advy 3a cyer

bonee npocToro cnocoba
BblABNEHMA obnacten 3Ha4u-
TenbHbIX W3MeHeHul. BHepg-
peHne cuctembl RapidEye
PCM™ cTano BO3MOMHHbIM 6na-
roaapA OrpoOMHOMY apXxuBy
O3HHbIX C MYNbTUCNEKTpanb-
HblX CnNyTHMKOB RapidEye,
UX BbICOKOMY pa3peLleHuio
N BO3MOMHOCTW OMepaTUBHOM
MHOMOKPATHON KOCMWYeCKOM
CbEMKN BONbLUMX TEPPUTOPUNA.
Mcnonb3yAa cHUMKK RapidEye
n cuctemy PCM™, nonb3osaTte-
M MOryT onpefenATb [Aarke
Hebonbwne NO MacwTaby

N3MEHeHNA O06BHEKTOB pa3me-
poM o0 5 M AnA obHOBNEHUA
KapT BMAOTb A0 MacwTaba
1:5000 (puc. 3).

CepBuc Rapideye PCM™
npeacTasnAeT cobon npocTon
pacTpoBbii  darn, HKoTopbin
NerKko coBMeLLaeTcA ¢ cylecT-
BYlOLLEN KapTown, Tpebyiollen
obHoBneHnA.KoMbuHnposaHue
KapTorpaduyeckoro BeKTOp-
HOro C/10A N CHUMKA C BbICOKUM
paspelleHnem nossonAet
6bICTPO €O343BaTb HOBble
06HOBNEHHbIE BEKTOPHbIE CN10U
KapTbl (puc. 4).

Puc. 3. a) lpodykm RapidEye PCM™ gbiagnaem u3mMeHeHUA (3es1eHble nukcenu). CHUMOK 00 noAsieHUA usmeHeHul, 11 mapma 2011 a.
6) Hosoe 30aHUe omobpareHo Ha CHUMKe CBepXBbICOK020 pa3peweHuUs. CHUMOK Noc/e NoABeHUA u3MeHeHuU, 15 asaycma 2012 a.

I Puc. 4. Mecmo cepsuca RapidEye PCM™ g paboyem npouecce

O6HOBNEHHbI BEKTOPHbIN CoM

CHUMKM CO CBEPXBbICOKUM
paspelueHuem

Cnoi RapidEye PCM™

P’ YcTapeBLumin BEKTOPHbIA Cnov
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lenapTaMeHT CBA3U

N MACCOBbIX KOMMYHUKaUNn
BopoHerkckon obnactu: Heobxoaumo
Pa3BUBAaTb rocyAapCTBEHHbIN
3KONOrn4eCKNn MOHUTOPUHT*

CNews: Kakue 33aa4u BbINONHAET
MHPOPMALMOHHAA cucTeMa «MOHUTOPUHI Tep-
putopun BopoHercKol 0613cTH, COCTOAHUA
OKpyYKaloLlen cpeabl permoHa» (cuctema rocy-
A3pPCTBEHHOrr0 3K0/I0MMYECKOro MOHUTOPUHIa)?
HTo ABnAeTCA MOTEHUWanbHbIMU MONb30BaTe-
NAMU CUCTEMbI?

A. BepxoBueB: Heo6x04MMOCTb 3KONOrNYeCKo-
rfO MOHWUTOPWUHra onpepeneHa degepanbHbiM
33KOHOM 0T 10 AHBapA 2002 r. N2 7-®3 «O6 oxpa-
He OKpyatowen cpefbly. Co3aaHWe CUCTEMbI
HaLeneHo Ha obecneYveHne 0XpaHbl OKPYHatoLLen
cpeabl C NPUMEHEeHNEeM AaHHbIX AUCT3HUMOHHOMO
30HAMPOBAHNA 3eMnu.

Ha cerogHAWHWIA [OeHb C MOMOLbIO
WHOOPMALMOHHOM CUCTEMbl 3KOMNOrMYECKoro
MOHUTOPUHIa NPOBOAATCA perynApHble Habnio-
0eHVA 33 TeppuTopueri BopoHercKon 06nactuy,
NpoONCXo4ALLMMU Ha Hen npoueccamu
N  ABNEHUAMW, COCTOAHWEM WU [UH3MUKOWN

O passumuU U UCNO/Ib30BAHUU 2e0UHPOPMAUUOHHbIX CUCMeM Npasumesib-
cmBoM BopoHexckol obnacmu 8 uHmepsbto CNews paccka3an Apmem
Bepxosues, pykosodumesnb [enapmameHma C8A3U U MACCOBbIX KOMMYHUKQ-
yul BopoHerckol obnacmu.

WU3MEHEHWUI OKpYyMalolle cpefbl, B TOM 4ucne
OTOENbHbIX €€ HKOMMOHEHTOB W 3KOCUCTEM.
CucTtema, pa3paboTaHHanA koMnaHunen «CoB30HAY,
Nno3BoNAeT XpPaHUTb U obpabaTbiBaTb MHbOPMa-
LiMI0 O COCTOAHMMN OKPYHAIOLLEN Cpeabl, aHaNN3M-
poBaTb ee [ANA CBOEBPEMEHHOro BbiABNEHMUA
WU3MEHEHW noj BO3[AENCTBMEM MPUPOAHBIX
W  aHTpOMOreHHbiXx GaKTopoB, OLEHUBaTb
M MPOrHO3MPOBaTb 3TV M3MEHEHWUA, ONepaTUBHO
BbIAB/ATbL OMNaCHble N Heb61aronpuATHbLIE B 3KO/0-
FMYECKOM OTHOLUEHUW NpoLeccbl U O06BEKThI.
Monb3oBaTenAMM cUcCTeMbl ABAAIOTCA OPraHbl
rocyapCTBEHHOW BNaCTN, MECTHOro Camoynpas-
NeHuA, lopuanyeckne nuua, UHAUBMAYANbHblE
npeanpuHUMAaTeNu 1 NPoCTblie rparmaaHe.
CucteMa MOHUTOPMHIa OKpyMaloLlen cpedbl
BopoHercKorm 061acTn BKNIOY3ET YeTbipe 0CHOB-
Hble nogcucTemMbl. Bo-nepBblx, 3TO nogcMcTema
MOHUTOPWUHIa WMHPPACTPYKTYpbl 3KCMyaTupye-
MblX MECTOPOMAEHWA MOoMe3HbIX WUCKOMaembiX.

" B pasdene «eouHpopmamuka» uHmepHem-nopmana CNews (http://gis.cnews.ru/reviews/index.shtml?2014/09/12/585740) ony61uKko8aHO
UHMepBbIo C pyKosodumesnemM [JenapmamMeHma CBA3U U MACCOBbIX KOMMYHUKaUuU BopoHexckol o61acmu ApmemMoM BepxosuesbiM. Pedakuyua
nopmana dana coznacue Ha nepeneYyamsky 3mMo20 UHMepBbio B HypHaie «feomamuKa»
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Bo-BTOpbIX, MOACUCTEM@ MOHWUTOPWHIa cpepabl
06UT3HMA 06BEKTOB HMBOTHOrO MMPa (33 UCKI0-
YeHEeM 06 bEKTOB HMBOTHOO MUP3, HAXOAALLNX-
€A Ha 0c060 0XpaHAEMbIX MPUPOAHbIX TEPPUTOPU-
AX PpeaepanbHOro 3HayeHuA). B-tpeTbux, noacu-
CTeM3 MOHUTOPMHIra MeCT pa3mellieHnA 0TX040B
Npo13BOACTBA M NoTpebneHna B BopoHeCcKon
obnacTu. B-yeTBepTbiX, NOACUCTEMa MOHUTOPUH-
ra BOAHbIX OOBEKTOB W rUAPOTEXHUYECKUX

COOPYHEHNN.
OCHOBHOWM noTpebuTenb nonyyYaemom MHdop-
Mauun — [lenapTamMeHT MPUPOAHbIX PecypcoB

1 3KoNornv BopoHexcKon obnactn u B obeno-
CTYMHOM YaCTN — HuTenn pernoHa. C OTKPbITbIMK
CTaTUCTUYECKMMU A@HHBIMWU U 3HANUTUKON rpa-
M/AaHe MOryT 3H3KOMUTbCA Ha WHTEPaKTWBHON
KapTe reornopTtana BopoHemcKol 0bnactu.

‘.-J:.\: s

-:—:i.}{’n. FErE BHOSKN

| Mecra npousacactsa paor na soameix obbextax

SRR

Maacaka 2

COOPYXEHUA MHKEHEPHOI 3ALMTH 1 GEPErOYKPENAEHIA

CNews: Kakue pe3ynbratbl nNpuHecno wuau
MOMeT MPUHECTU WCNONb30BaHME CUCTEMbI
rocyaapCcTBEHHOr0 3KOMOMMYeCKoro MOHWUTO-
pUHra? EcTb N1 KaKme-To OT3bIBbI 06 ee Ncnonb-
30BaHWN, [OCTOMHCTBAX, HEAOCTATKax?

A. Bepxosues: Cnctema co3gaHa B fexabpe
2013 r., @ paboTaTb C Hel genapTaMeHT Hayan
TonbKko B ¢eBpane 2014 r. COOTBETCTBEHHO
pe3ynbTaToB MOK3 HEMHOro, HO OHU YMe eCTb.
MpoBefeH aHanu3 cocToAHWA TeppuTopum 0bna-
CTW Ha NPpeAMET BbIABNEHNA HE33KOHHON A06bI4n
NONEe3HbIX MCKONAEMbIX U MeCT 3axN1aMNeHunda, no
pe3ynbTaty COCTaB/EHbl M/@Hbl MPOBEPOK HAa
2014 r. n BegeTcA paboTa Ha MECTHOCTM.

Kno4yeBbiM NpenMyLLEeCTBOM CUCTEMbl Mepefn
TPaAULMOHHBIMU MeToAaMK cbopa MHbopmMaLnu
ABNAETCA MOMHbIA OXBAT TEPPUTOPUN perunoHa.
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Puc. Bu3yanusauus pe3ysbmamos dewuppuUpOBAHUA 3K0/02U4ECKO20 COCMOAHUA BopoHeHCKo20 B000XpaHUUWA (NpUBEJeHd KapPMO2PaMMa
MYMHOCMU B03bI, 0603HA4YeHbl OCHOBHbIE UCMOYHUKU 302PA3HeHUA 8000emMa)
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B TO e BpeMA 13 KOCMOCa He BUAHO, YTO CKPbITO
noA MAOTHLIMA KPOHamu AepeBbeB B flecy, W
MeTpOBOE pa3pelleHne He BCeraa AaeT BO3MOMK-
HOCTb O[HO3H3YHO WAEHTUOULMPOBATL Manble
06BbEKTbI Ha TEPPUTOPUAX, NPUNEraloLLMX K Hace-
NEeHHbIM NMYHKTaM, Y4TO 1 NPUBOAUT K Heobxoan-
MOCTW YTOYHEHUA 06BbEKTOB Ha MEeCTHOCTW. Tem
He MeHee — MOABWNACb MNOAHAA KApPTUHA
COCTOAHWA TEPPUTOPUM, B TO BPEMA KaK paHee
MHGOpMaumA cobupanacb 6onblIen YacTbilo OT
rpamaaH 1 GaKTUYEeCKN TOIbKO O MeCTax C BbICO-
KOV MPOXOAMMOCTbIO (Nlodeit HeT — U MHPopmMa-
Lnm HeT). MOHUTOPUHI BOAHbBIX 06BEKTOB 1 CpeAbl
0BUTAHUA HMUBOTHbBIX HE MOMET 6biTb B MO/IHOM
obbeMe ocyLLecTBEH pa30BbIM 06C1e40BaHNEM,
OH Tpe6yeT HaKoMnMneHnA CTaTUCTUKN 33 HEeCKO/1b-
KO neT. Ha AaHHbIA MOMEHT MONYYeHa TOJbKO
nepBn4HaA CTAaTUCTUKA.

CNews:
cucrtema?

A. BepxoBue: CuCTeMa NOCTPOEHA HA rEOUH-
GOPMAaLMOHHbIX TEXHOMOrMUAX, BK/IY3OLWINX B
ceba 06paboTKy W npeacTaBieHUe [aHHbIX
OUCT3HUMOHHOr0 30HAMPOBaHMA 3emMau, WUux
newndpupoBaHme No nNpeamMeTHbIM MOAEenNAM,
GOpPMUPOBaHNE TEMATUYECKUX WMHTEP3KTUBHbLIX
KapT B BEKTOPHOM popMaTe, aBTOMaTU3MPOBaH-
Hble MEeXaHN3Mbl OTC/IeXKMBAHUA N3MEHEHNA 06b-
eKTOB. [IpUMeHeHne 3TUX TeXHONOrn No3BonAeT
NPON3BOANTb BECb CMEKTP PaboT OT MepBUYHOW
06pabOoTKN [AaHHbIX AWUCT3HLUMOHHOrO 30HAMPO-
BaHMA 40 $OPMUPOBIHUA OTHETHbIX KapTorpadu-
YeCKMX U TaBNNYHbIX MAaTEPUANOB.

Hakue TexHonorum wucnonb3yet

CNews: B Kakom HanpasBneHuu 6yget
pPa3BMBATLCA CUCTEMA roCcyAapCTBEHHOr0 KO-
NnornyYyeckoro MoHuUTopuHra? HKakue pononHu-
TenbHble GYHKUMM nnaHupyeTca p[o06asBuTb
N KaKk OHW NOBAMWAIOT HA COLMANIbHO-3KOHOMMU-
yeckoe passBuTue BopoHercKol obnactu?

A. BepxoBues: B nepsylo o4vyepefdb CUCTEMA

pa3BMBaeTCA B Y4aCTW  MEMHOTPacneBoro
B3aumoaenctema. B 2014 r. co3paetcA
CMeMXHaA noacucTeMa rpagocTpoOUTENbHOro

MOHWUTOPUHIE CUCTEMbl TEPPUTOPUANBLHOro
nNaHMpoBaHMA BopoHeXcKon 0bnacTu.

HeobxoanmMocTb pa3BUTUA rocy[apCTBEHHOro
3KO0/I0rMYeCcKoro MOHUTOPUHra o06ycnoBAeHa
B MepByl0 o4vepeab HEOHXO4MMOCTbIO 3KONOrU-
YeCKOro 30HUPOBAHMA W  MNNAHUPOBAHMUA
(BOOQOOXpPaHHbIE 30HbI, Tepputopun OOMT,
33K3a3HWKOB, 3aN0Be4HNKOB, MAMATHUKOB NPUPO-
abl M gp.). 3TO  NO3BOMUT  WUCKNKYUTb
NPOTMBOPEYNA, CHU3UTb KONUYECTBO PeLUeHUn,
MPUHATbLIX C HapyLeHWeM NpUPOLAOOXPAHHOr0
33KOHOA3aTeNbCTBa, U CBOEBPEMEHHO BbIABNATH
TaKMe HapYLUEeHNA.

CnegywolwnM HanpasneHWemM pa3BUTUA Ha
2015 r. BbI6paHO CO343HME CUCTEMbI CeTbCKOXO-
3AWCTBEHHOr0 MOHUTOPMHra. o MNepBUYHbLIM

pac4yeTaM, Ha nNpumMepe 3aBeplialolieroca
B [O3HHbIN MOMEHT MNUAOTHOr0O MNPOEKTa
B HamMeHcKoMm MYHULUUNANbHOM pal7|0He,

B MacluTabe permoHa CUCTEMa [A0/HKHE MOoCno-
CO6CTBOBATL AOMOHUTENIbHOMY  EHEerogHOMY
cbopy Hasnora Ha 3em/l0 B pasmepe 83 MJIH p.
MU eAVHOro CefbCKOXO3ANCTBEHHOrO0 HAaNora
B pa3mepe 0Ko/0 300 M/H p.

CNews: Ha Kakom 3Tane HaxoguTCcA pa3BuTue
CUCTEeMbl UCMONb30BAHUA Pe3yNbTaTOB KOCMU-
YeCKOWN AeATeNbHOCTU B YNPaBAEHUMU PErMOHOM
(B paMKax 061aCTHOW [ONrOCPOYHOWN LieneBom
nporpammbl Ha 2013-2015 rr.)?

A. BepxoBueB: Ha HacTOALNA MOMEHT c03Aa-
Ha W 3anyweHa WHPOPMALMOHHAA cucTema
«MOHWUTOPUHI  TeppuTopun  BopoHermcKom
06nacTn, COCTOAHMA OKpyHKatLwen cpeabl
pernoHa» n o06bABNEH KOHKYPC Ha co34aHue
noAcUCTeMbl rPagoCTPOUTENbHOMO0 MOHUTOPUH-
rfa CUCTeMbl TEPPUTOPUANBHOrO MI3HUPOBAHMUA
BopoHemckon obnactu. [logaHa 33ABKa
B PockocMoC, M Mbl Ha4YnMHaem noayyaTtb
KOCMWYECKYI0 CbeMHKY C OTeYeCTBEHHbIX KOCMU-
YecKkux annapatoB «HKaHonyc-B», «Pecypc-l»
n «Pecypc-iK». CoOTBETCTBEHHO CUCTEMA
HaxoAMTCA Ha 3Tane pa3BUTUA U AaHHbIe, NOyYa-
emMble C ee MOMOLbl, TONbKO BHeAPAKTCA
B MEXaHW3Mbl roCyAapCTBEHHOM0 YNpaBAeHuA.

FEOMATUKA Ne3'2014



KOMMAHWS «COB30OH/»

MEOUH®OPMALMOHHBIE CUCTEMbI M KOCMWYECKMIA MOHUTOPUHT

« [POEKTHAA AEATENLHOCTb B 06nacT reovHPOPMALIMOHHBIX TEXHONOrMIA, 0BAaYHbIX
BbIYUCIEHUI U METOAOB KOCMWUYECKOr0 MOHUTOPWHIa

* [TOCTABKA kocMWYeckx CHUMKOB W ARYTUX MPOCTPaHCTBEHHBLIX AaHHbIX

* [OCTABKA nporpammHoro obecnedeHrs W BbICOKOTEXHONOMMYHOrO 0bopyAoBaHUS
AN 06paboTki U aHaNW3a NPOCTPAHCTBEHHbLIX faHHbIX

FOTOBbLIE OTPAC/IEBLIE PELLEHWA

e YN

YA

MyHunansHoe lecHoe xo3ancTen Hegrerazoamin MpvpoacoxpaxHan YpeagkiuaiHee TpaHCrnopT 1 CBR3bL
XOBARCTBO KOMMAEKE AEATENEHOCTE CUTYAELAM
-- N A
| w N7
| = |
lpagocTponTenLHan Censckoe TBOAOTMA U TOpHaA BKonorus BogHoe xoznidcTeo Pekpealms 1 cnopt
AEATENLHOCTE XOIARCTEO MPOMBILNEHHDCTE

115563, Mockea, yn. lWununoeckas 28A, BuaHec-ueHTp «Munans
Ten.: +7 (485) 988-7511, 988-7522 | ®aKkc: +7 (495) 988-7533 | E-mail: sovzond@sovzond.ru | Web-site: www.sovzond.ru
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B UHTepecax nopen:

CKO/IbKO TPaHCMOPTHbIX CPeAcTB, KaKoBa
YNCNEHHOCTb BOOPYHEHHbIX CUN 1 bermeHueB B
pe3ynbTate KOHPNMKTE B HO¥HOM CyaaHe?
KaKoBbl CTeneHb NOBPeXAeHNA 34aHUA 1 yLiepb
CeNbCKOXO3ANCTBEHHOMY  MPOW3BOACTBY B
pe3ynbTaTe rparaaHCKon BoWHbl B Cupun? ge
BOEHHO-MOpCcKMe cunbl CLUA [OMKHbI CKOHLEH-
TPMPOBaTb yCUNMA ANA NOUCKA Manan3umncKoro
60UHra? 3TN 1 MHOMMe Apyrue BonpocChl onpege-
NAKT 334341, KOTOpble NPodeCcCcMoHaNbHOMY reo-
MHPOPMALIMOHHOMY COO06LLEeCTBY HaOo0 peLuaTb
exeHeBHO: KapTorpadupoBaHne NHGPACTPYKTY-
pbl, BblABNEHME TPAHCMOPTHbIX CPeACTB, Nogewn
nnn o6beKToB B rnobanbHOM MacliTabe.

M3BneyeHne reonpoCTpaHCTBEHHON MHPOpPMa-
unn B MacwTabe nnaHeTbl ABNAETCA Ype3Bblyan-
HO CNOMHOM 33padven. Hanpumep, «apabckan
BecHa» 2010 r. BAOOXHOBMNA OMNMO3ULMIO
B Cupun Ha npoTecTbl B Havane 2011 r., KoTopble
B 2012 r. BbIIM/INCb B peBONOLUMIO, @ B HACTOA-
Liee BpeMA TaM MpOUCXOAUT MOSHOMACLUTAbHaA
rparmaaHcKan BoOMHA. OTCneunBaHne pasBuUTUA
NnoAobHbIX COBbITUA N MNOMHOMACLWITabHoe Ux
oTobpameHne HeobxoauMbl ANA MOHWMAHMWA
nocneacTsuii B peasibHOM BPEMEHU, @ 3T0 ABNA-
eTCA C/IOMHOM 33fa4en AnAa Noboro aHaUTUKA.

TeM He MeHee ¥ AnA rnobanbHbIX Npobnem
MOMHO HaWTK peLleHne. Tenepb MexayHapogHoe
co0bLLecTBO, CBA3a@HHOe C ceTbio VIHTepHeT,
MMeeT BO3MOMHOCTb OTC/AEXMBATL CO6bLITUA,
noMorasa TemM CaMblM  OUEHUTb  yuiepb,
KapTorpadumpoBaTb 30Hbl 60€BbIX [EeNCTBUN.
Mcnonb3oBaHne HOBbIX $OPM MNpeAcTaBeHNA
O3HHbIX, B TOM YUCNE KOCMUYECKMX CHUMKOB,
a TaKHe BO3MOKHOCTb 06bMeHa GOTO- 1 BUAEOUH-
dopmaumen 4yepes coumanbHble CeTU CTanu

HEe3aMeHVUMbIM UCTOYHMKOM WHpOpPMauMM ans
reonpoCTpaHCTBEHHON pa3sedku. C6op, aHanus

M  OUEHKa [J0CTOBEpPHOCTM  UMHdOpMauUK,
nosly4yeHHOM METOAOM KpayacopcuHra AnAa
reonpoCTPaHCTBEHHOM  pa3Begku, TpebyioT

HOBbIX NOAXO/0B.

CnyTHUKM NpPOM3BOAAT CHEMKY MUAIMOHOB
KB. KM 3€MHOW NOBEPXHOCTU KaxabI fieHb, NoNy-
4YaA pa3HoobpasHble [aHHble O Hallen nnaHere.
JTOT HeocnabeBaloLWMIA NMOTOK MUKCeNen cogep-
MUT UEHHYI0 MHPOPMALMIO O BarKHbIX PANoHaXx,
0b6beKTax W CcobblTMAX MO BCEMY MUPY.
MoTeHUNanbHO Karablh AoMm, odpucHoe 3gaHue,
aBTOMOBUNb U CaMONeT, Karkaoe HaBogHeHue
1 NO¥ap MOryT NONacTb B 06bEKTUB N OKa3aTbCA
Ha KOCMUYECKOM CHUMKE.

HecMOTpA Ha MOCTOAHHO YBENWMYMBAOLLYIOCA
NPON3BOANTENBHOCTE MPOrPaMMHbIX KOMMNEKCOB
ONA aHanM3a W306paXeHuin, MOKa HWYTO He
MOMET 3aMEHUTb WHTYMLUMIO W BOCMNPUATUHE
YyenoBevyeckoro Mo3ra. KorHUTUBHbIE 3a4auwn,
KoTopble NpOCTbl 4717 HAC, O4eHb TPYAHO aBTOMa-
TU3MpOBaTb. AHaNM3 YesnoBeKoM Bcel MHbOpMa-
UunKn, nony4yaemom B pesynbTate rnobanbHoun
CbeMKM — 3TO HenpocTaA 33A4ava: 6onbuan
YaCTb LEeHHOM WHpOPMaUMM HUKOraa He byaet
MCMONb30BaHa MPOCTO MOTOMY, YTO U3MYECKU
HEBO3MOMHO MPOCMOTPETb KarAbll MUKCEenb.
BbICTPO BPYYHYIO M3BNEYb HaAEHHYI0 MHPOopMa-
LN0 U3 TPUANTMOHOB NMKCENEN CTaNI0 BO3MOMHBIM
nocpeacTBOM MpeaoCcTaBNeHNA [AaHHbIX  AnA
aHann3a 6onbwoMy yncny ngen, obbeguHeH-
HbiX B coobuwecTBo. PaboTads CUMHXPOHHO,
Mbl CMOXEM Jyyule MOHATb, 4YTO m306pameva
roBOpAT Ham o0 wmupe. WgeAa o TOM, u4TO
COBMeCTHbIE yCuMA bbicTpee MNpUMBOAAT K Lenw,

* Cmamb#A npedocmasieHa KomnaHuel DigitalGlobe. Mepesod ¢ aHznulckozo A3bIKa — U. Bobpuw (KoMNAHUA «CoB30HI»)
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ABNAETCA CYLHOCTbI0 KpayacopcuHra. bonbwwne
rpynnbl  fogen, paboTalowme Hag eanHon
33[a4en, MOryT PacKpbiTb CYyLHOCTb npouec-
COB UM CNOCOBHbI COBEPLWMNTb HACTOALYNI
noaBur, KOTOPbIM He Mo cuiaMm Of4HOMY
YyenoseKky. lgeanbHblM BapuaHTOM ABNAETCA
COBMECTHOe U1Cnonb3oBaHne 3GPeKTUBHOCTU
3BTOMATU3NPOBAHHbIX TEXHONOMMN N UHTENNEKTa
YenoBekKa.

DigitalGlobe gocTuraet 3Toro ngeana coBmecT-
HO C KoMnaHue Tomnod — KpayACOPCUHIrOBOWN
ceTblo, rge TbicAYM [06pOBOMbLEB 33HUMAIOTCA
3H3/IM30M KOCMUYECKMX CHUMKOB. TOT, KTO XOTb
pa3 paccmaTpuBan B CMApTPOHe KapTy wum
HaxoAun cson AoM B cepsBuce Google Earth,
3H3aKOM C OCHOB3aMM reonpoCTPaHCTBEHHOMN
WHTEpNpeTaumm KOCMUYECKMX CHUMKOB AnA
uenen  reonpoCTPaHCTBEHHOW  pa3BefKu.
WNHTYWTUBHO NOHATHbIN Be6-UHTEpdEC NoCTpoeH
Ha 3TOM LLUMPOKO PacnpoCTPaHEHHOM MPUHLMMNE W
[aeT BO3MOMHOCTb MPaKTUYeCKn Mobomy Yeno-
BEKY BHECTW CBOW BKN3 B aHANN3 N306parKeHU.
Tomnod [enuT OrpoMHble MacCUBbl CHUMKOB
H3 MHOMEeCTBO MeNKUX $ParMeHTOB, Kamabli
M3 KOTOPbIX OTNP3aBAAETCA HECKONbKUM MONb30-
BaTenAM. Hampgoro yneHa coobuiectBa MpoCAT
BbIABUTb Ha dparmeHTe onpeaeneHHble NpuU3Ha-
KW: pacnonoMeHne MnoBpeHAeHHbIX OT TOPHaAo
aomoB (puc. 1) mnam O6BEKTOB PennurnosHoro
KynbTa B ropofe, aBTOMObUNIEN Ha CTOAHKE.

HeBO3MOXHO rapaHTMpPOBAaTb, YTO KarAbln
YenoBeK WMeeT OnbIT, 3HaHWA U HenaHue
BbIABNATb  C/IOMHbIE W e[Ba pa3NnymMmble
NPpU3HAaKK Ha KOCMUYeCKoM CHUMKe.
KpayacopcuHr, ogHako, no3sonaeT chopmynmpo-
BaTb eAWHbIA MOAX04 K PEeLUeHUo  3TUX
BoMnpocoB. MyapocTb coobuiectBa HaynHaeT
NPOABNATbCA, KOrga nonb30BaTeNn W3y4aT
Karabli nUKcenb Ha n306parmeHunn,
obecneunBaa wnaeHTMPUKALUIO HeobxoanMbIxX
npu3HaKkoB. Bce 4neHbl coobuiecTBa paboTatoT
N30/IMPOBAHHO, MO3TOMY, €C/IM HEeCKONbKO Nuy
06HapYMBAIOT  KOHKPeTHble  OJWHaKoBble
NPU3HaKN B OMpeaeneHHOM MecCTe, Mbl MOMeM
6bITb  yBepeHbl, 4YTO O6HapyXeHa ueHHaA
nHbopmaymA.

Ha cerogHAWHMIA aeHb KpayacopcuHr Tomnod
C WCNONb30B3HWEM KOCMUYECKOMW CbeMKMU
6b121 ONPOHOBAH Ha COTHAX COBLITUIA, B TOM YuCne:

* MHPOPMMPOBAHNE KOMWUCCMU MO BOMPOCaM
ryMaHWTapHoOM MNOMOLWM U PpearvpoBaHuA
Ha u4pe3BblYaliHble cuTyauun (TandyH Haiyan;
CM. Npumep 1, NpuBeAeHHbIN HUXKeE);

* MOWCKOBO-CNAacaTeflbHble onepauuM Mo
NOWCKY Mponaswux Awaen, CamMoneTos
n Kopabnem (camonetr Malaysia Airlines,
peric 370; cM. NpuMep 2, NpUBEAEHHbIV HUHE);

* 0BHapyHeHne NoBpeMaeHUn 343HWIA nocne
KaTacTpodbl B MHTEpPECax OLEHKW CTPaxoBaHWA
N NepecTpaxoBaHus;

Puc. 1. C noMouybto KpaydcopcuHza No KOCMUYECKUM CHUMKAM MOYHO onpedesieH Kaobil pa3pyweHHbid doM (opaHmesbil usem) U Kamoaa
nosperdeHHaa Kpbiwa (cuHul ysem) nocsie mopHado 8 2opode Myp, wmam Oknaxoma, CLUA

GEOMATICS Ne3'2014
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* 06HapyKeHne  TPAHCMOPTHbIX  KOMOHH
M 4YenoBe4yeCKol aKTUBHOCTM B WHTepecax
060pOHbI M HAUMOHAaNbHOM 6e30MacHOCTY;

* N3bICKaHWUA B MHTepecax HepTAHOM N ra3oBom
reonoropasBeaku;

* KapTOrpadMpoBaHME N MOHUTOPUHI O6BEK-
TOB UHGPACTPYKTYPLI.

CrowdRank™ ABNAeTCA anropuTMom
ONnA BblpabOTKM €4QUHOr0 MHEHWA Ha OCHOBe
reonpoCTPAHCTBEHHBIX AaHHbIX, MO3BONAIOLNUM
KpayacopCcMHroBo MHGOPMaUUM NepexoauTb
OT KONIN4eCTBa K Ka4eCTBY M NOBbIWATb CTeNeHb
ee poctoBepHoctn. CrowdRank ocHoBaH
Ha npuHuune onpeaenexHunn cTeneHun
COrNacoBaHHOCTU MeXay BCEMU OTAeSIbHbIMU
nonb30BaTenAMN B coobulecTBe. Hamabll KNUK
nonb3oBaTens Ha calite Tomnod aHanu3npyeTca
CrowdRank gnAa nony4eHna cnegyoLmx OLEHOK:

* JOCTOBEPHOCTb JIOKaNM3auMM Ha OCHOBe
COrNacoBaHHOMro C COOBLLECTBOM MHEHWS;

* HaQEKHOCTb MHEHWA OTAENbHOO MOJMb30Ba-
TenA B CPaBHEHUM C MHEHWAMU OCTaNbHbIX

KpayAcopcmMHr unCnonb3yeT BO3MOMHOCTYU
COTeH, ThICAY MW Aame AeCATKOB ThiCAY 406POBONbLEB,
KOTOPble MOryT MHOrOKPATHO @HaNN3MPOBaTb CHUMKU.
Wcnonb3oBaHne n3obpaeHnii 4nA NepBUYHOrO aHanu-
33 NpefoCTaBNAET IKCNepPTHbIe A3HHble ANA aHANUTU-
KOB W CNY6 6bICTPOro pearnpoBaHNA ¢ He06X0ANMbIMU
KOMMEHTapuMAMU B Haubonee BaMHbIX ANA  HUX
obnactax.

AHanNU3 KOCMWUYECKUX CHWMKOB OfHUM

4e/10BEKOM ABNAETCA 3KCMEPTHLIM NPOLECCOM U Y3CTO
33HMMAeT MHOr0 BpeMeHW. MpUBIeKan COTHU MW ThICA-
4u niogeit K npobneme, KpayACOPCWMHI yBenuyuBaeT
MacLUTab U CKOPOCTb aHaNM33 MHOMOKPATHO, COXPaHAA
Npy 3TOM TOYHOCTb Y€N0BeYecKoW OLeHKW. AHanu3
TeppuTOpMM B 250 ThIC. KB. KM, KOTOPYIO OANH 3H3NNUTUK
MOMeT MPOBOAWTb B TeYEHWe HEeCKONbKWUX Hegenb,
C MCMoNMb30BaHWEM KPayACOPCUHra BbiMOMHAETCA
33 OAMH feHb.

yneHoB coobuiectBa. B npouecce oueHKK
[OCTOBEPHOCTM U HALEHHOCTM  BXOAHOM
KpayACOPCMHIroBoM MHPOPMaLMKM OT COObLLeCTBa
CrowdRank BOCNpUMHUMAaeT COTHW  TbICAY
HenpoBepeHHbIX [A3HHbIX W  npeobpasyeT
MX B KOMMETEHTHyI WHPOPMauuio Ha OcHoBe
eQuHOro MHeHuA. Pe3ynbTatoM ABnAeTCA
PaHKMPOBAHHbIV NepeyeHb BaXHbIX 0HBHEKTOB,
KOTOPbIV MCNONb3yeTcA NULUaMU, NPUHUMAIOLLM-
MW peleHuA, Ha3eMHbIMU  CyHbamuy,
aHaANUTUKaMU ANA MNOHUM3HUA WHPOpMaLMK,
copepwallenca B nukcenax. WHpopmauma
CrowdRank WHTerpupyeTca B ye cyllecTByto-
Lne reonpoCTpaHCTBEHHble cpeabl nnn paboyuve
npoueccol B Buge ¢annos ¢opmata KML,
GeoJSON API, WFS, 3neKTpoHHbIX Tabnuy
WM @HANUTUYECKUX OTYETOB.

Y AaHHbIX 601blnX 06bemos (Big Data) wacto
ecTb npobnembl, CBA33HHble CO CKOPOCTbIO
nepegayv, pasHoobpasmeM 1 AO0CTOBEPHOCTbIO.
KaKk KpayAcCOpPCYHI peLuaeT Kamayl W3 3Tux
npo6aem, onncaHo B Tabn. 1.

MaWwwnHHbIA  aNropuT™M  MoMeT
pacno3HaBaTb aBTOMO6WAMW, HO OH bydeT He B cocToA-
HUN O6HapyMWUTb CaMoneTbl, Kopabnu wunu 4YTo-TO
Apyroe n3 6ecKOHeYHOro pa3Ho06pasvA PasANyHbIX
06beKToB Ha 3emne. KpayAcopcvHr ABNAETCA rMOKNM
MeTOAO0M, KOTOPbI NO03BOAAET NOACTPaMBATLCA MOA
noTpebHOCTN aHanM3a, Nopy4an coobLlecTBy BbIABNATb
pa3nuyHble 06beKTbl (3AaHNA, 3NeMeHTbl MHPPACTPYK-
TYpbl, NPUPOAHbIE NN TeXHOreHHble COBbbITUA).

Kamablhi 4enoBek coBepluaet
OWNOKN. HO Mpu BO3HUMKHOBEHWW €AWHOr0 MHEHUA
MeXAay [AeCATKaMW WAM COTHAMU NUL BbliABNEHWUE
33/1aHHbIX OOHEKTOB HA3 M306paKeHUN CTaHOBUTCA
NpoCTbiM, W Mbl O0CO3H3aEM WCTUHHYK CYTb
KpayacopcuHra. KpayacopcuHr cobupaeT nHpopmaumnio
oT coobujecTBa He3aBUCUMbIX Ntodei U onpegenAet
MECTOMONOMEHNE OO6BEKTOB MO MAKCUManbHOMY
COrNaLleHunio Mexay 3TuMu niogbMu. Takue anropuTmel,
Kak CrowdRank™, BbIMMCNAT H3OEMHOCTb OLEHKMN
KaMAoro 4YenoBeka B  coobuiecTBe C MNOMOLLbIO
CTaTUCTUYECKUX MeToAoB, onpegenAlT Haubonee
peneBaHTHblE MECTOMONOKEHUA.

Tabn. 1. OcobeHHocmu 06pabomKu 60/1bLUX 06beMOB AAHHBIX C NOMOWbIO KpaydCOPCUH2a

FEOMATWKA Ne3'2014
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NPUMEP 1: TAN®OYH HAIYAN

B HoAbpe 2013 r. paspywmTenbHbli
cynepTtandyH Haiyan npowen no ®uannnmHam,
CTaB CUAbHENWWUM TakdpyHOM MO CKOPOCTU
BeTpa 33 BCI0 UcToputo. B TeueHne Hegenu nocne
Havana ctuxum co cnyTHukos DigitalGlobe
6bIMM  NONyYeHbl CHUMKU Ha TeppuUTOpUIO
6onee 100 TbiC. KB. KM. CHUMKM cCpa3y
e 3arpywanuce B nnatdopmy Tomnod.

OaHoBpemeHHO coobulectey Tomnod 6bin0
33$UKCNpOBaTHL

AaHO 3aAaHue MHOMeCTBO

Puc. 2. Haubonee nocmpadan om malgyHa 20pod TanKobaH, Ymo 6b110 BbIABAEHO NO Pe3ysIbMamaM KpaydcopcuHaa.

NnocTpagaBWLIMX MecT W H6bICTPO  OUEHUTb
ywiepb. Monb3oBatenn B TeYEHWME HECKONbKMX
MUHYT MOAYYUAN OOCTYN K CHWMKaM, U TbiCAYU
NOBPEMAEHHbIX 303HWI, Pa3pyLUEHHbIX AOMOB
1N 33610KNPOBaHHbIX [OPOr 6blIM MrHOBEHHO
onpegenexbl (puc. 2). 3TM  pe3ynabTaThl
6bI1M NepefaHbl B ONEPATUBHBLIA KPU3UCHbLIN
wtab AnAa  pearnpoBaHvMA U NPUHATUA
pelweHnn, 3@ TaK¥e ANA oueHKkn yulepba.
Kpome TOro, 6bINMM MNOMyYeHbl pexkoMeHaauun
no J/MKBMAAUUWM NOCNeACTBUA  CTUXUIAHOMO
bencTauA.

a) KocMuyecKul cHUMOK 9o malipyHa; 6) KocMudecKul CHUMOK nocie malgyHa

NPUMEP 2: NOUCK CAMOJIETA MALAYSIA
AIRLINES, PEVNC 370

Peric 370 BbineTen u3 cronuubl Mananisunm
Kyana-Slymnyp B MMeknH B 12:41 B cyb660TY
8 mMapTa 2014 r. ¢ 239 naccarmpamm n YneHamm
3KMNaXa Ha 6opTty. Yepes yac 60pT nepectan
0TBEYaTb Ha 3anpocbl, U MeCTOMNOooMeHne
camorneTa CTano 3araKkor MMpOBOro maclutaba.
Bboin  nu  camonetr yrHaH? [oTepnen nm
KpyLleHne? bBbina M HencnpaBHOCTb Ha 6OpTY
WM  MMen MecTo 4enoBeyeckuin ¢daKktop?

Ho cambii rnaBHbI BOMpOC — rAae camonet
nnn ero 0610MKN?

K BOCKpeceHbld 9 MapTa 6blan MNosyYeHbl
KOCMUYECKMe CHUMKM Ha paioH nocnegHero
M3BECTHOro HaxoMaeHnA camoneta — CMaMCKui
3anuB.. bblno caenaHo obpalleHne K coobLecTy
Tomnod, 1 B Te4EHNE HECKONBKUX MUHYT TbICAYM
nofen CTann UCKaTb NATHa Ha BOA4e WM BO3-
MOMHbIE MPU3HAKN KpyLleHuA. OQHOBPEMEHHO
6blnn  MOBMNN30BaHbl  MOUCKOBbIE  KaTepa
n camoneTbl. lMocTynuna HoBasA WHbOpMaLMA,
4TO CaMofeT, CKopee BCero, HaxoguncA

GEOMATICS Ne3'2014
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B BO3[4yXe elle MHOro 4acoB Mocsie TOro, Kak
3KMNaX nepectan oTBeYaTb. 30Ha NMOWUCKAa HbiNa
pacwmpeHa Ao ManaKkKCKoro nNponvmea Ha 3anag,
HOHO-KMUTaMCKOro MopA Ha BOCTOK, @ TaKwe
Ha tor B IHONMNCKMIA OKeaH.

MOCKOMbKY KOMMYECTBO CHUMKOB YBENNYMBA-
Nocb, BCe bonblue 4O6POBONbLEB PErMCTPUPOBA-
nocb Ha cante Tomnod AgnA cogencTema
B OOHapy*KeHMM BO3MOMHbIX [0K3a3aTenbCTB
KaTacTpodbl. Ha MOMEHT HanucaHuA CTaTbwn

noytn 4 wmnH [o6poBONbLEB NPOCMOTPenu
60nee 120 TbIC. KB. KM CHUMKOB CBEPXBbICOKOrO
pa3speweHna (puc. 3). Kawpgbll nuKcenb
paccMaTpvBannM He MeHee [eCATU YenoBeK,
B pe3ynbTate 6biM O6HApYMKeHbl MWANOHbI
BO3MOMHbIX cnefos. CrowdRank aHanusmposan
BXOAHYI0 MHPOPMALMIO U COCTaBNAN ereaHeB-
HbIi PENTUHI CaMbIX BEPOATHbIX MECT MOWUCKa,
KOTOpble 33TeM MPOBEPANUCb 3KCNepTamu,
aHaNUTUKaMU 1 NOVCKOBLIMWU KOMaHAaMu.

S P B

s e T

ik s

Bl e

Sing=Eoin.

Puc. 3. 30Ha noucka camonema Malaysia Airlines, pelic 370. 3eneHbIM 4BeMOM NOKA3AHbI NOKPbIMUA KOCMUYECKUMU CHUMKAMU. B KpYMHKaX YKa3aHO

KO/IU4eCMBO 06HAPYHeHHbIX C1ed0B8 8 MbICAYAX

KpayacopcuHrosble nccnenoBaHun oT
Tomnod ob6ecneynBaloT HEBEPOATHO TOYHYIO
N GeHoMeHasnbHy0 peaKLmio Ha npoucxoasLyne
cobbITVA, NMpY 3TOM MWASIMOHBbI A406pPOBO/bLIEB
NCMONb3YIOT CHUMKWN C BbICOKUM pa3pelleHnemM
ONA  MNOUCKa O0O6BHEKTOB Ha  06LWMPHbIX
TeppuUTOpUAX. KpayacopcuHr  OTKpbiBaeT

HOBOE HanpaBs/eHve [AnA reonpoCcTPaHCTBEH-
HOW  pa3BedkW, rage NwoAW  ABAAKTCA
0IHOBPEMEHHO MOJ/1b30BaTeNIAMM U MPON3BOAM-
TeNAMU  AaHHbIX. HOBUYKM U 3KCnepTbl
paboTalT COBMECTHO, MPUMEHAA aBTOMAaTU3u-
POBaHHbIE  aNropuTMbl U YefoBeYeCKyto
NPOHULLATENBHOCTD.
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LIEHTP OBYYEHNA —m
ROMMAHWW «COB30H[1» @

COB30OH/A

LeHTp obyueHus koMnaHun «CoB30HA» OTKPRIT B 2006 r. 3a 310 Bpema obyderine B LleHTpe npowtnn
6onee 800 cneumanucToB w3 Poccum KM cTpaH BawkHero 3apy6exbs, CPejW KOTOPLIX COTPYAHWKW
HL OM3, OAO «PoccuiickMe KOCMUYECKWEe cUCTeMbl», @Y «PocnecuHdoprs, MUHWCTERCTEO
cenbCKkoro xo3AncTea Pd, MWHWCTEpCTBO NPUPOAHLIX  pecypcoB W 3konoruk  Pd, TKHNOL
uMm. M. B. XpyHuuega, AD «HauwoHansHas koMmnaHua Kazaxctad lapsiw Canapei», 000 «fasnpom
BHWMWIA3S», OAQ «PKL «Mporpecc», TOO «Koprnopauwsa Kasaxmelc», MY, MAUTAMK n gp.

Kypcbl MpOBOAAT BejyulMe cneuuManictel KomnaHwn «Cos30HA», ydacTeywulMe B paspaboTke
W peanuiauuny NpoeKToB U MMetoLe BoNbLUOKA ONbIT 06paBoTKKN KOCMUYRCKUX CHUMKOE.

OByyatolme Kypchl PaccUUTaHb!l Ha CNeUManncToB pazHelx YPoBHel NoAroToBkW, paboTakuimnx
B 06nactn reouHdopmaTuky, kaprorpadum, 33, reonoruy, NpUpoAoNoNL30BaHWA, B CENLCKOM
W NecHoMm xo3qAlicTBe, kajgactpe W T. A. [py BeINONHEHWW NPaKTUYeCKUX yNpaXHeHWi ncnonb3yoTca
AaHHble co cnyTHUkoB WorldView-1,2, GeoEye-1, Pleiades, RapidEye, Cosmo-SkyMed-1,4, Radarsat v ap.

Mo xenaHW 3akazdnka MoxeT BkiTh D&BPBGOTJHB cneuranMinpoBaHHaa nporpamma OﬁyHEHb‘Fﬂ,
dAanTUpOoBaHHanA NoJ pellieHne KOHKPETHLIX 3ajady, 4 Takxe O0praHii30oBaHoO BblesjgHoe oﬁyueHme.

HYPCbl OBYYEHWA:

PabBoTta B 6azoBblix MOAYNAX dOTOrpaMMeTpudeckoi cucremel INPHO.

Wcnonssoeadue nporpaMmMHoro komnnekca ENVI 4na 0bpaboTki M aHannsa jaHHbix 33,
BoamoxHOCTK A3kbika NporpammupoBanua IDL. lononHuTenbHble MoOgYAN.

O6paboTka pajMonokauoHHeIX CLEMOK B AONONHUTENLHEIX Moaynax ENVI SARscape.
WVIHCTPYMEHTLI W PyHKUMOHaNbHOCTE ArcGlS for Desktop.

KomnnekcHan ob6paboTka gamHetx 133 B nporpaMMHeiX npodykTtax ENVI v ArcGIS for Desktop.
Visual MODFLOW: npakTvuyeckoe npuMeHeHWe MOAenvMpoBaHWA Nofj3eMHblXx BOA W NepeHoca
3arPAZHAKLLIMX BellecTs.

4499090

AononHuTensHas MHGOPMALMA 1 3aNKcL Ha oByyeHwne:

Ten.: +7 (495) 642-8870, 988-7511, 988-7522. ®Pakc: +7 (495) 988-7533. E-mail; software@sovzond.ru
Web-site: www.sovzond.ru
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WU. B. OHbKOB (3A0 «Mobuney, Nepmb)

B 1970 r. okoH4nn MUNIAMK no cneunanbHOCTU «aCTPOHOMO-
reogesunay». B HacToALee BpeMA — Hay4HbIN KOHCYNbTaHT 3A0
«Mobune» (Mepmb). KaHAMAST TEXHUYECKUX HAYK, AOLEHT.

OueHKa To4yHocTun LUMP,
CO343HHbIX NO CTepeonapam
Tpunneta KA TH-1 B nporpaMMHOM

KoMnnekce ENVI

BBEAEHWNE

[Ba KocMuyeckux annapata cepumn TH-1
(TH-1-1, TH-1-2) — nepBble KNTAaNCKNE CNYTHUKN
OUCTaHUMOHHOro 30HAMpoBaHuA 3emnun (033),
OCHALLeHHble CTepeoKamepon C paspelleHvem
5 M gnA nofnyyYeHUA CTEepPeoCHVMMKOB B Buae
TPUNNETa, @ TaKHKe NaHXPOMATUYECKON Kamepon
C BbICOKMM pa3pelleHnemM 2 M U My/nbTUCMeK-
TPanbHON HKamepow C pa3spelleHvem 10 M.
CnyTHWKM NpefHa3HaYeHbl ANA peLleHnA TaKux
33434, KaKk MnocTpoeHve UMPpoBbIX Moaenen
penbeda (UMP), co3gaHve un ob6HOBNeHue
Tonorpaduyeckmx KapT MacwTaba 1:50 000 [1].

WccnepnoBannA reoMeTpuyecKon TOHUHOCTU OpTO-
doTonnaHa, Co34aHHOro NO N3HXPOMATUHECKOMY

SXZ_1(forward)

I Puc. 1. VicxodHble cHuMKU mpunnema KA TH-1-1 meppumopuu 2. [epmu

5XZ_2(nadir)

CHUMRY TH-1 ¢ pa3peLueHveM 2 M C NCNo/b30Ba-
HWEM ANnA OpTOTPAHCPOPMUPOBAHUA rNobanbHOM
undposon mogenu penbeda 3emnn SRTM 3.0
n koadduumerHtos RPC, nogTBepaAnIN BO3MOMK-
HOCTb CO3[aHWA NN3HOBOro KapTorpadur4eckoro
maTtepuana macwraba 1:25 000 [2].

B paHHon paboTe npuBedeHbl pe3ynbTaThbl
nccneaoBaHuA TOYHOCTUM BbicOT LIMP, co3gaH-
HbIX MO CTEPEOCHUMKAM 3TUX CMYTHWKOB
Tpunneta. [ocTpoeHne LUMP BbinonHeHo
B NporpaMmMHOM Komnnekce ENVI npoueaypon
DEM Extraction.

McxogHble cHUMKKM TpunneTta B ¢dopmate TIFF
¢ pannamn koapodumumeHTos RPC Ha TeppuTopuio
r. MNepmn (puc. 1) 6bIAM npefoCcTaBfeHbI
KomnaHuen «CoB30HAY.

SXZ_3(backward)

FEOMATUKA Ne3'2014
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TEXHONOrMA NOCTPOEHUA LIMP
N OLEHKMN TOYHOCTU

N3 Tpex cHuMKoB Tpunneta SXZ_1 (forward),
SXZ_2 (nadir) u SXZ_3 (backward) 6bina
cpopmmpoBaHa ctepeonapa forward-backward,
no KoTopon 6binn nocTpoeHbl LUIMP B AByX
BapuaHTax:

e 6e3 Ha3eMHblX OMOpHbIX To4ek (cBobogHanA
LIMP);

e C OAHOW OMOPHOW HA3eMHOW TOYKOW,
KOOpAMHATbI M BbICOTbI  KOTOPOW  6bin
onpeaeneHbl U3 GPS-HabnogeHui.

Co3gaHue LUMP BbINOAHAMNOCL B CUCTEME
MAOCKMX NPAMOYrOfIbHbIX KOOPAMHAT MPOeKuunn
UTM-40 u cucteme reoaesnyecknx BbICOT
OT nosepxHocTn 3nnunconga WGS-84 ¢ pasme-
pOM LLara CeTkM Matpuubl BbicoT 10, 20 n 50 m.
Mpumep LIMP ¢ warom ceTkn 50 M B pacTposom
dopme npusegeH Ha puc. 2.

mpunnema forward-backward

| Puc. 2. upposaa Modenb penbed, NOCMPOEHHAA NO cmepeonape

OnAa aHanu3a To4yHocTM LIMP 6binn BbiGpaHbl
TPW 3TaNOHHBIX Y43CTKa MECTHOCTU C Pa3/IMYHbIM
TUMOM MOBEPXHOCTU N X3P3KTEpOM penbeda:

1. MNNOCKOpPaBHWHHAA TeppuTopuA 6e3 Hazem-
HbIX MOCTPOEK W [ApPEeBEeCHON PpacTUTeNbHOCTU
(nawwHA), nepenag BbICOT 4 M, Nowaapb 3,5 KB. KM.

2. TnocKopaBHWHHAA TeppuTopuA C Hebosb-
LWWM  YY43CTKOM 3aCTPONKM CEeNbCKOro TWUNa,
KYCTapHUKOBAA PacTUTENbHOCTb, Nepenag BblcoT
11 M, nnowanb 3 KB. KM.

3. CoYeTaHne nNOCKOPaBHUHHOM U NepeceyeH-
HOM MEeCTHOCTW C 3aCTPOMKOM Pa3HOro TuUNa
(cenbckme HaceneHHble NYHKTbI, MPOMbILUNEHHAA
TeppuTopuA), KYCTApPHMKOBAA W  JIeCHaA
pacTuUTe/IbHOCTb, Nepenag BbicOT 84 M, nnowaib
86 KB. KM.

CxeMa pacnonoKeHuA 3TaNIOHHbIX Y4aCTKOB
npusefeHa Ha puc. 3.

I Puc. 3. Cxema pacnosioxeHUa 3manoHHbIX y4aCMKOoB

B KayecTBe KOHTPOMbHbIX TOYEK A71A OUEHKM
TOYHOCTUK BblcOT LUMP ncnonb3oBanucb Koopam-
HaTbl U MOAMWCaHHble OTMEeTKU Tonorpaduye-
CKOM MOBEPXHOCTWN, CHATble C PACTPOBbIX KOMui
MN3HLWETOB TONOrpaduyeckorn cbeMkn r. MNepmu
MacwTaba 1:2000-1:5000 ¢ BbICOTOM Ce4YeHuA
penbeda 1 M. [prvMepbl PacronoHeHUA KOHT-
POSIbHbIX TOYEK  3TANIOHHbIX YY43CTKOB 2 U 3
Ha cHumKkax WorldView-2 npuBefeHbl Ha puc. 4
n 5. HoopanHatbl N OTMETKU TOYeK, CHATble C
UMdpoBbIX TONOrpaPuUYecKnx NN3HOB B CUCTEME
KOOPAWHAT ropoaa 1 banTunckom cncteme BbICOT,
npeobpa3oBblBaNMCb B KOOPAWHATLI MPOEKuun
UTM-40 w©n cucteMy BbICOT OTHOCUTENbHO
annunconaa WGS-84 B cootBetcTBUM ¢ MOCT [3]
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N NCNONb30BaHWeM UudpoBor Mogenu 3emnu
EGMO6 [4].

NcxogHbIM MaTepranom AnA OUeHKU TOYHOCTM
CIYMWUAWM  Pa3HOCTM BbICOT Hyyp ¥ OTMETOK
3eMHOM MOBEPXHOCTU Hrgp,!

AH = HUMP = HTopo
OTMeTKM BbICOT Hiyp B 33A3HHBIX TOYKAX
pPaccYMTbIBaNUCb MNyTEM WHTEPMNOANPOBAHUA
MaTpuLbl BbiCOT LIMP AoByMepHbIMUK NOAMHOMaMun
nepBoW CTeneHu C NCMOo/Ib30BaHMeM CTaHAAPTHbIX
nporpamMm 6UB6NNOTEKN YUCNEHHOro aHanM3a
BbIYUCNTENBbHOrO LeHTpa MIry [51.

Mpn cTatuctudeckon o06paboTKe A3HHbIX
npUHMManacb afgauTUBHAA Mofenb OLNHOK,
COrNacHO KOTOPOM pasHocTu BbicoT LIMP
W NOBEPXHOCTU 3emMnM pacCMaTpuBaNuUCb
B BUAE CyMMbl CUCTEMATUYECKOW Ay 1 CIYHaHOM
8 OWNBOK:

AH =A, +6,

B KauyecTBe OCHOBHbIX MOKa3aTenen TO4YHOCTUN
Mogenn 6binn NPUHATBLI CnegytoLime NapamMeTpbl:

e CpefHee 3HayeHne pa3HOCTM BbICOT, OLEHK3
CcUCTeMaTU4eCcKom owmnbKM (N — YNCI0 TOYEK):

— 1 &
By =-YAH,
i=1

e CpeaHAA KBagpaTuyeckaa owwubka (Root
Mean Square Error):

e cpeaHAs abcontoTHaA owubka (Mean

Absolute Error):

; 1<
MAE,, :;Z:|AH|

¢ BeEpoATHaA /nuHenHaA owwunbka (Linear
Error)LegoAH, oueHnBaemasn Kak  90%
BapMaUMOHHOro pAaa abCoMOTHbIX 3HaYeHun
pasHocTen AH";

* MUHUMasbHOe AHp,;, 1 MaKcuManbHoe AH g,
3H34YeHNA Pa3HOCTeN BbICOT.

Mocne NCKNIYEHNA CUCTEMATUYECKOM OLUMBKM
13 pe3synbTaToB U3MepeHun Ah; = AH;- Ay
OLeHMBaNMCb NapameTpbl C/ly4anHOM COCTaBNA-
IOLLIEeR &

e CTAHOAPTHAA CpefdHAA cpeaHeKBagpaTude-
CKaA OLIMBKa:

Oan =

1 iAhf
i=1

n—1

* UeHTpupoBaHHAaA abcontoTHaA

oLunbKa:

cpegHAA

* MUHWManbHoe AH,;, U MaKkcumanbHoe Ah,,q,
3HaYeHUA pPa3HOCTEN BbICOT.

PE3Y/IbTATbl UCCNEQOBAHUA

Bcero B cTatucTMyecKyilo 06paboTHy 6bino
B3ATO 2479 KOHTPO/IbHbIX TOYEK, B TOM Yncne no
nepBoMy Yy4acTRy — 826 To4eK, Mo BTOPOMY
Y4aCTHY — 761 TO4YKa, NO TPETbeMY YYaCTHy —
892 TOYKU. B 060Mx BapuaHTax noctpoenHuns LIMP
ONA 1MCcCcnefoBaHNA TOYHOCTU MCMOJb30BannCh
OfIHV U Te e KOHTPOJIbHble TOYKMN.

B 1abn. 1-3 npuBegeHbl pe3ynbTaTbl OLEHKM
ToYyHoCTU BbicoT LIMP B nmepBoM BapuaHTe, 6e3
MCMNOMb30BaHNA HA3eMHbIX OMOPHbIX TOYeK
(cBO60aHbIE LIMP).

AHanus  pe3ysbTaToB, MNPUBEAEHHbIX B
Tabn. 1-3, NoOKa3blBaeT, YTO OCHOBHOW BKNag
B OWMBKY BbICOTHI cBO6oAHOW LIMP BHOCKT
CUCTEeMATMYeCcKaa owWwmnbKa, KoTopaAa cnabo
33BUCUT OT XapaKTepa MeCTHOCTU 3TanoHHbIX
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V4aCTKOB W LWara CeTKW MaTpuubl BbICOT
M cocTaesnAeT B cpegHem oT -8 o -10 m.
Hanbonee BEpOATHOW MPUYNHON MNOABNEHMUA
CUCTEeMATUYECKON OWNBKN AH, MOMHO CYUTaTb
NnorpeLuHoOCT opbuTanbHOM NpmBA3KK KA.

Cny4yaiiHaa cocTaBnAwLwan ownbkn 6H nmeet
BbIPaMEHHYI0 33BUCMMOCTb OT XapaKTepa
MecTHoCcTM u penbeda (MUHUMANbHAaA AnAa
NepBOro y4acTKa MJI0CKOPABHUHHOW OTKPbITON
MeCcTHOCTN 6e3 MOCTPoeK W PpacTUTeNbHOCTU
1N MaKCMManNbHaA ANA NepecevyeHHon TeppuTopum
C Ha3eMHbIMW NMOCTPOMKAMN N PACTUTENBHOCTBIO).

OnA BCex 3TanoHHbIX YY3CTKOB C/y4anHanA
OWNOKA YMEHbLLAeTCA C YyBeAMYeHueMm Lara
MaTpuubl  BbICOT, BbI3BAHHOMO OYEBUAHbLIM
3PDEKTOM CrnarmnBaHmnaA.

B Tabn. 4-6 npuBefeHbl pe3ynbTaTbl OLEHKM

5 | oee | ioms | ioa
wie. | oee | w0 | i0ea |

. [ 0w | se | s |

I Tab6a. 1. 3ManOHHbIG y4acmok 1

B B B s v

I Tabn. 2. 3ManoHHbIU y4acmok 2

MNMokasatenu CeTKMU MaTpulbl BbICOT, M
TOYHOCTN, M

LE9O, 14,28 12,42 12,31

T

I Tab6n. 3. 3ManoHHbIl y4acmoK 3

TOYHOCTW BbICOT LMP BO BTOpOM BapwuaHTe,
C UCMONb30B3HNEM O4HOV OMOPHON HA3EMHOW TOYKK,
B K3ayecTBe KOTOpoW 6bina BblbpaHa 6GeTOHHaA
N/IOLL3AKa Pa3MepoM 2X2 M, XOPOLLIO OMO3HaBaemMaA
Ha CHUMKax CTepeonapbl. KoopauHaTbl M BbICOTA
OMOPHON TOYKM onpegeneHbl U3 GPS-HabngeHui.

AHanu3 pe3ynbTaTos, npuBeAeHHbIX
B Tab/. 4-6, NOKA3bIBAET, YTO UCMO/Ib30BAHME TOMb-
KO OZHOW OMOPHOW TOYKM Npu co3gaHum LUIMP npa-
KTUYECKM NOMHOCTbIO KOMMEHCMPYET cucTemaTuye-
CKyl0 owmbKy BbicoT LIMP AH;, B TO BpemAa Kak
Be/IMYMHA C/y4YaHOW COCTaBAAIOLEN OLIMGKK
BblcOTbl LIMP §y ocTaeTcA Ha nperHeM ypoBHe.
33BMCUMOCTb €€ OT TUM3 MECTHOCTU U LWara CETKU
MaTpuubl  BbICOT HOCUT MPUMEPHO  TaKOM
e XapaKTep, KaK 1 B cnyyae csobogHow LIMP.

' 10 20 50
o, | a7 | as0 | a0s |

I Ta6n. 4. 3manoHHbIU y4acmok 1
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.|

[ w02 | mos | s |

I TabA. 5. 3MaNoHHbIL y4acmoK 2

5 [ i [ oms | oa |
oo, | eee | e | ems |

I Tab6n. 6. IMAIOHHBIG y4acmoK 3

3ARJTIO4EHUNE

Mpw co3gaHum 1 06HOBNEHWWN BbICOTHOW COCTaB-
nALen TonorpapuyecKkmx KapT U N1aHOB OTMETKM
BbICOT B Y3/1aX CETKN MaTpuLbl BbicOT LIMP MoMHO
paccMmaTpuBaTb KaK «NOANWUCHIBAEMblE OTMETKU»
ANA NOCTPOeHNA penbeda MECTHOCTU B BUAE ropu-
30HTanewn.

B cooTBeTCTBMM C WHCTpyKuuewn [6] cpegHue
OLLIMBKM BbBICOT, MOAMUCHIBAEMbIX Ha Tonorpaduye-
CKMX KapTax MacwTtabos 1:25 000, 1:50 000,
1:100 000, OTHOCMTENbHO BAWMMANLLMX MYHKTOB
N TOYEK reode3vnyecKon OCHOBbI ANA PaBHUHHbIX,
nepeceyeHHbIX U XONMUCTbIX C npeobnagaHvem
VKIOHA [0 6 rpagycoB MeCTHOCTEW, He
OOMHHbI NpeBbIWaTh BennyuH: 1:25 000 — 1,6 Mm,
1:50 000 — 3,0 M, 1:100 000 — 7,0 M.

MonyyeHHble 3H3YeHWA CpeaHUX OLUMOOK BbICOT
(MAE, ) cBobogHow LIMP (Tabn. 1-3) BHe 3aBUCUMO-
CTM OT LUAra CeTKN MaTpuLUbl BbICOT 1 TUNA MEeCTHO-
CTN NPEBbLILLAIOT AOMYCTUMbIE 3HAYEHNA 7 M [ame
ana MacwTaba 1:100 000.

Mony4eHHoe 3Ha4YeHne BEPOATHON OLUNGKM BbICO-
Tbl BO BCEX C/y4asAX TaK*He MPeBbILLI3ET 33ABNEH-
HYI0 MOCTaBLUMKOM BennuuHy 10 M anAa LUMP,
C03[3HHbIX 6€3 Ha3eMHbIX OMOPHbBIX TOYEK.

3HaveHWA cpeaHux owmnbok BbicoT (MAE, ) LIMP ¢
0HOM OMOPHOW TOYKON (Tabn. 4-6) AnA BCex Tpex
3TaNOHHbIX Y4ACTKOB C LLIAroM MaTpuLibl BbICOT 20 1
50 M He NpeBbILLAT AOMYCTUMOro 3Ha4YeHNA 3 M
nna MacwTaba 1:50 000.

Ha 0cHOBaHWMM NonyyYeHHbIX pe3ynbTaToB MOMHO
cAenatb BbiBOA O BO3MOMHOCTW WCMOMb30BaHUA
CHUMKOB Tpunneta KA cepumn TH-1 gna co3gaHuna no
ctepeonape forward-backward ¢ ncnonb3oBaHvem
XOTA 6bl OQHOW OMOPHON H33EMHOW TOYKWU B MPO-
rpamMmMHoM npoaykte ENVI umdposbix Mogenei
MECTHOCTW, YAOBNETBOPAIOLWMX TPeboBaHUAM
K TOYHOCTW BbBICOT TOMOrpaduyecknx KapT
macwtaba 1:50 000.
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N. C. Kpamapesa
(JanbHeBOCTOYHbIN LeHTp OIrBY «HUL «MnaHeTa»)

B 1985 r. okoHuYMNa reopusnyeckuii arkynoret LanbHeBoC-
TOYHOrO0 rOCYA3pPCTBEHHOro yHWBepcuteTa. B HacToAuwlee
BpemMAa — AunpexTop [anbHeBoCTO4HOro yeHtpa OrbY «HUL
«MnaHeTa».

WU. C. NycTbIHCKUIA
(0anbHeBOCTOYHbIN LeHTp OFBY «HWL «MnaHeTax)

B 2008 r. OKOHYMN PaKyNbTeT MaTEMATUYECKOro MOAENVPO-
BAHWA 1 NPOLECCOB yNpaBneHna TMXOOKeaHCKOro rocyaapcT-
BEHHOr0 YHUBEPCUTETa NO ChneunanbHocTu «MporpammHoe
obecneyeHne BbLIYUCANTENbHOW TEXHUKU U aBTOMATU3MPO-
BaHHbIX CUCTEM». B HacToALlee BpeMA — BeAyLUiA Nporpam-
MUCT flanbHeBOCTOYHOro UeHTpa ®rbY «HUL «MnaHeTax.

10. C. YeTbipuH
(OanbHeBOCTOYHbIN LeHTp OIBY «HUL «MnaHeTa»)

B 2011 r. OKOHYMN aKyNbTeT KOMMbIOTEPHbIX U GYHAAMEH-
TaNbHbIX HaYK TUXOOKEAHCKOro rocyAapCTBEHHOro yHUBEp-
chTeTa Mo CneunanbHoCcTK «MPUKNaaHaA MaTEMATUKA U UH-
dopmaTuKar. B HacToALLee BpeMA — BeAyLLWiA NPOrpaMMuUcT
[anbHeBocTOYHOro LeHTpa OrBY «HUL «MnaHeTa».

A.A. ®unein
(NanbHeBOCTOYHbIV LeHTp OIrBY «HUL «MnaHeTa»)

B 2011 r. OKOHYMN WHCTUTYT MHPOPMALMOHHBIX TEXHOMOrun
TUXOOKEaHCKOro  rocyAapCTBEHHOro0  yHMBEpcUTeTa  no
CMeumnanbHoCTK «BblamcnTenbHble MaLlWMHBI, KOMMAEKChI, CUC-
TeMbl 1 ceTuy». B HacToALlee BpeMA — BedyLLMiA NPOrpaMMuUCT
[anbHeBOCTOYHOrO LeHTpa OrbY «HUL «MnaHeTar.

A. 0. YyauH
(JanbHeBOCTOYHbIV LeHTp OIrBY «HUL «MnaHeTa»)

B 2013 r. OKOHYMN PaKyNbTET KOMMbIOTEPHbIX U GyHOAMEH-
TanbHbIX HAYK TMXOOKEAHCKOro rocyapCTBEHHOr0 YH1BEepCu-
TeTa. B HacToAWee BpeMA — BeAyLWMUIA NPOrpamMMucT lanbHe-
BOCTOYHOrO LeHTpa OrbY «HWUL «MnaHeTas.

Mcnonb3oBaHMe KOMMNMEKCA
ENVI+IDL gnAa pa3paboTku
anroputmMmos B obnactu 133

B [1aNIbHEBOCTOYHOM LeHTpe
droy «HUU «MnaHeTta»

[0anbHeBOCTOYHbIN  LeHTp degepanbHOro
rocyAapCTBEHHOr0 6IOAMETHOr0 yyYperaeHua
«Hay4Ho-nccnegoBaTeNlbCKUA LEHTP KoCMUYec-
Kom rugpometeoponorun «lMNnaHeta» ABnAeTcA
BedyLlel opraHu3auunern no npuemy, obpaboTke
1N PacnpoCTPaHeHuto CryTHUKOBOM MHbOpMaLuum
Ha [danbHem BocToke Poccun.

[eATenbHOCTb [1anbHEBOCTOYHOrO LEHTPa
HanpaBfieHa Ha obecneyeHue Moapa3aeneHui
PocrmgpomeTa, MWHUCTEPCTB W BeAOMCTB
[OanbHeBoCTOYHOro ¢dedepanbHOro  OKpyra
ONepaTUBHOM  TemMaTuUyecKon npogyKumen
B WHTEpecax ruapoMeTeoposiornyeckoro
obecneyeHun HapogHoro X03ANCTBA,

MOHUTOPUHIra NpUpOAHON cpeabl,
CTUXUMHBbIX ABMEHWA U1  peLleHunA
CONYTCTBYIOLLMX 33aaad.

Bonbwmne o6bembl, nopAgKa 40 M6aNT B CyTKK,
NPUHMMAeMON  CNYTHUKOBOW  WMHPOPMaLMK
TpebyioT onepaTnBHo 06paboTKK, NO3TOMY NMpu-
OpUTETHbIM HarnpasfeHnem passutuA  LleHTpa
ABNAETCA CO343HMEe aBTOMATUYECKUX U MO/yaB-
TOMaTUYeCKNX MeToA0B 06paboTKMN A3HHbIX.

OCHOBHbIM WHCTPYMEHTOM B 3BTOMATM3auun
npoueccoB 06paboTKkM ABNAETCA NPOrpPaMMHbIN
KoMnnekc ENVI+IDL. [OnAa peweHuAa 3agad,
ctoAwmx nepen  cneumanuctamu  LleHTpa,
CTaHAapTHbIX cpeacts ENVI 6biBaeT HegoCTaTOu-

KROHTPONA
APYrux
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HO, B CBA3W C 4YeM BeAeTCA aKTMBHaA paboTta
no pacwupeHuto Bo3MoxHocTern [K  ENVI,
peanusyemasn nocpegcTsom co3gaHuA
OOMNOMHUTENbHBLIX MoAynen 06paboTHM O3HHbIX
033 Ha A3blke nporpammupoBaHua IDL.
Ha cerogHAwHMA peHb B UeHTpe co3paHo
6onee 20 4ONONHUTENBHBIX MOAYEN.

OOHWMM 13 BaHbIX HaNpaBneHnn geATeNbHOC-
™M LeHTpa ABNAeTCcA aBTOMAaTM3auuMA npouecca
BOCCTaHOBNEHWNA BEPTUKANbHbIX Npodunen napa-
MeTpoB aTMocdepbl: TemMmnepaTypbl, BAAHKHOCTH,
BbICOThI reonoTeHuymnana, HanpasneHuA
N CKOPOCTW BETPA HAa OCHOBHbIX M3063apUYECKNX
NoOBEpPXHOCTAX. Ha A3blke NpOrpamMmMupoBaHUA
IDL peanu3oBaH MoOAy/b, MNO3BONAIOLWMNA
paboTaTtb C [AaHHbiMM ATOVs (MHCTPYMEHT
KA cepun NOAA n MetOp-B) n CrIS (MHCTpyMeHT
KA Suomi NPP). MeHio mogynAa npegnaraet
Bbl6bop HeobxoanMbix Gannos ¢ NapaMeTpamum n
HACTPONKON O0TOBpaMeHnA OaHHbIX B Pa3/NYHbIX
dopmatax (M30AMHWUK, UBETOKOAMPOBAHHbIE
KapTbl, Y4CNOBblE MaCcCKBbI). Kpome Toro, yKa3aH-
Hbll MOAYNb MO3BONAET B perMMe peanbHoro
BPeEMeHN nepenaBaTb  BOCCTAHOBNEHHble
3Ha4YeHWA nNapameTpoB aTMocdepbl Ha paboyne
MecTa CneymanncToB-CMHONTUKOB B BUAe
TenerpamMm B Koge KH-04 n B Buge umdposbix
nonen, KOTOpble BO3MOMHO WMNOPTUPOBATb
1 BU3yanu3anposaTtb B MNC-MeTeo, ABnAlOWMIACA
OCHOBHbIM MPOrPaMMHbIM  MPOrHOCTUYECKUM
KOMMNEeKCOM. TaknM 06pa3om, bbino peanusosa-
HO yBeNNYeHne KONn4ecTBa CPOKOB NOCTPOEHUA

PaKTUYeCKnx  asaponorndecknx  npodunen
napameTpoB  atMochepbl Ha  OCHOBHbIX
n306apuU4ecKMx MNOBEPXHOCTAX, Mony4eHue
OOMNONMHUTENbHBIX  AaHHbIX  Hag  BOAHON

NOBEPXHOCTbID KaK HauMMeHee OXBa4YeHHOM
pe3ynbTataMu PaKTUHECKMX HABMIOOEHNA 1N KaK
cnefcteMe — MOBLILWEHME KayecTBa COCTaBfe-
HWA NPOrHO30B CUMHOMTUYECKMX MpOoLEeccoB
NOKaNbHOro MacluTaba.

3aBeplleHveM bonblion pabotbl B obnactun
MOHWTOPWHra 3arpsA3HeHns aTMocdepbl CTano
BHegpeHMe B onepaTuBHyt0 paboTty LleHTpa
MOAYNA PacyeTa KOHUEeHTpauumM MeTaHa Aans

[anbHeBOCTOYHOMO pernoHa No AaHHbIM runep-
cnektpomeTpoB The Infrared Atmospheric
Sounder Interferometer (IASI WHCTpyMeHT
KA MetOp-B) c npocTpaHCTBEHHbIM pa3peLleHm-
eM 12 KM B Hagupe, The Cross-track Infrared
Sounder (CrIS wnHcTpymeHT KA Suomi NPP)
C MPOCTPAHCTBEHHbIM paspelleHnemM 15 K
B Hagupe n The Atmospheric Infrared Sounder
(AIRS mHcTpymMeHT KA AQua) € NpOCTPaHCTBEH-
HbIM pa3spelleHnemM 14 KM B Hagupe. Anroput™m
BOCCT@HOB/MIEHMA  KOHUEHTPpauun  MeTaHa
0CHOBbIBaeTcA Ha Metoge ®natyepa-PuBca,
B KOTOPOM CMOAENMPOBAHHbLIA CNEKTP MpUBO-
ONTCA K peanbHOMyY, NONYYEHHOMY CO CNYTHUKO-
BbIX CEHCOpPOB MOCPeACTBOM BapbMPOBAHUA
KOHLEHTPauMn MeTaHa B ypaBHeHUM Tenonepe-
Hoca. [loMMMO HenocpeAcTBEHHO pacyeTa
KOHUeHTpauumM MeTaHa, MoAy/b no3BonAet
BW3Yann3npoBaTb BOCCTAHOB/IEHHblE 3HAYeHWUA
B BMAe LBETOKOAMPOBAHHbIX KapT.

Ha npoTtaxeHnn paga net B LUeHTpe
nposoguTcA pabota no nosyyeHuto nHdopma-
LMKn 0 TeMrnepaType BOAHOW NOBEPXHOCTU aKBa-
TOpMn Mopen [NanbHEBOCTOYHOrO pernoHa,
KOTOPaA Ha CTaaunn BHeApPeHWA npoxoaunna anm-
TeNbHy0 BepUdUKaLNI0 H3 0CHOBE BYMKOBLIX U
CyAo0BbIX AaHHbIX. [N1A NoBbIWEeHWA OnepaTus-
HOCTU MOMyYeHUA NPOAYKLMM W yayylleHuA ee
KayecTBa pa3paboTaHa cepuAa Mopgynen,
KOTOpble aBTOMATM3MPOBAaNN MOCTPOEHNE KapT
C Ha/OXMEeHMeM Mackm o06na4yHoCcT U nbAaa.
Mpun 3TOM rpaduyecknii nHTepdenc nolsonaeT
HacTpamBaTb OTobpameHne no 3343HHbIM
pervoHaM. KapTbl CTPOATCA HA OCHOBE A3HHbIX
cnyTHMKOB Terra, Aqua, Suomi NPP, MTSAT,
FengYun (puc. 1).

B TeyeHune nonytopa gecAtkos net AL Oy
«HWNL, «MnaHeTa» ocyuwlecTBnAeT CrNyTHUKOBbIN
MOHUTOPWUHI TOYEK BEPOATHOro BO3ropaHuA.
Cneumanuctbl LleHTpa paspabotann mopynb,
MO3BONAILWMA BbIrPyHaTb M3 633bl OAHHbIX
TOYKWN BEPOATHOr0 BO3ropaHUA 1 reHepupoBaTb
KapTbl H3 TONOrpaduyecKon ocHose.

TaKe B paMKax obecneyeHnA CyTHUKOBOMo
MOHUTOPUWHIa NIeCHbIX NOXapoB bbin pa3paboTaH

GEOMATICS Ne3'2014



GEOMATICS

o | [ ATUKA

= O ¥ 6 8 10 12 14 1618 2022 24 26 28 30 32 34
s

Puc. 2. YnyqweHue npusa3sKu daHHbIx ¢ KA «Memeop-M» N21 no daHHbiM KA «Landsat-8». CHUMOK C/1esa - UCX00HOe u30bpareHue nocie 06pabomku
CMAaHAapMHbIMU CpedcmBaMU, CNPAsa - Nocse 06pabomKu ModyseM yayHuIeHUA NPUBA3KU
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MOAY/b reHepMpPOBaHNA MACKWN «rOPAYNX TOHEKY
Mo Aa@HHbIM KOCMUYecKoro annapata Suomi NPP.

B pononHeHve K CTaHA3PTHbIM Onepaumam
Komnnekca ENVI no o06paboTke [AaHHbIX
¢ KA BbICOKOro paspelleHna, a WMEHHO
¢ KA «Meteop-M» N°1 (npu6op KMCQ),
«KaHonyc-B» N21 wn «Pecypc-M», pa3paboTaH
[OMONHUTENBbHBIN MOAYb YNYYLIEHUA NPUBA3KK
OaHHbIX (pyc. 2) 1 [obasneH HOBbIN aNroOpUTM
MOBbILLIEHNA MPOCTPAHCTBEHHOIrO pa3peLleHuna
MYNbTUCAEKTPANbHOMO CHUMKa MO NaHXpOMaTU-

YECKOMY CHUMKY BbICOKOro pa3peLueHunA
(pan-sharpenning).
MoMMMO  KOppeKuMW MPUBA3KM  [aHHbIX

KA BblCOKOro paspelleHua, gobasneH GyHKLMO-
Han no ynyyweHuno reorpaduryeckort NpUBA3KK
c nHcTpymeHTa AVHRR (KA cepun NOAA n MetOp).
Mopgynb 0CHOBbBIBAETCA Ha onpefefneHnn cmeLLe-
HWA OMOPHbIX TOYEK Ha ABYX M306pameHnAx
nyTeM MUHUMU3AUUN  PACXOMOEHUA Mexay
WCXOAHBIM CHUMKOM M 3TaNOHHOM MacKoi Boaa/
cywa. B pesynbtate paboTbl  anroputMma
BblaaeTcA wHPopmauma B Tex ¢opmaTax,
KOTOpble NOAAEPHMBAIOTCA APYrMMU NPOrpamMm-
HbIMW KOMMAeKcammn LieHTpa.

Co3gaH moaynb 1 AnA NonydYeHnA Of4HOro u3
BWOOB MMAPONOrNMYeCcKon NpoayKuMmM — KoMro-
3UTHOW KapTbl rPaHuLUbl CHEXHOro MOKPOB3,
KOTOPaA CoAepPHUT NHGOPMALINIO 38 YCTAHOBEH-
HbI Nonb3oBaTenem nepuog (5, 8 n 6onee CyTok).
Kapta cTpouTcA B aBTOMAaTUYECKOM perunme
B MNpPOrpaMMHOM MOAy/e, KOTOPbIA Ha BCEex
noctynarmowmx nponetax ¢ KA Aqua, Terra, Suomi
NPP peTeKkTupyeT nuKcenw, OTHOCALYMeCA
K CHery, Mpu 3TOM KnaccmduumpyeTt yCToNYMBbIN
N HeyCTOM4YMBbLIA CHEeXHbI nokpoB. OgHoBpe-
MEHHO C 3TUM noAKAYaeTca Modynb ANnA
«MACKMPOBaHWA» 061a4HOCTK, 343aNTUPOBAHHbIV
K ycnosuam [1anbHeBOCTOYHOMo pernoHa.

Bo Bpema KatacTpoduyeckoro naBogKa
Ha peke AMyp 1 ee NpuToKax B 2013 r. o4eHb
BOCTpeboBaHHON 6blna uHPopmMaumAa O 30Hax
noATONSIEHNA N 3aTOMNEHNA NONM peK. B cnncok
MCNONb3YIoLWKNXCA paHee WHCTPYMEHTOB
nporpaMMHoro Komnnekca ENVI+IDL 6binn

[006aBneHbl  HECKOMbKO  A0MNOSHUTENbHbIX
MoAynen, KOTOpble MOBbICMAM  CKOPOCTb
06paboTKM [A3HHbIX: MOAY/b aBTOMATUYECKON
KOPPEeKUNN NPUBA3KU N306parkeHnA No 3TanoH-
HOMY, B KOTOPOM OCYLLECTB/IEH3 BO3MOMHOCTb
NPUBA3KM [O3HHbIX Pa3IMYHOr0 MPOCTPAHCTBEH-
HOrO pa3peleHnMAa U  KayecTBa; MoAyib
aBTOMATUYECKOr0 [EeTeKTUPOBAHWUA pycen pek,
B TOM YuMC/e MOKPLITbIX NbA0M, YTO Heobxo4MMo
ONA panbHenwen KnaccuduKkauum nbga npu
BCKPbITUN PEK.

B 6a3oBon Komnnektauum ENVI nepesof
pacTpoBbiX AaHHbIX B shape-darinbl npegycmo-
TPEH B PYy4YHOM PEMHKMME, HYTO Hey[obHO B yC10BU-
AX 60nblWMX 06bEMOB MOCTYNAlOLenn CNyTHUKO-
BOWN MHPOPMaLMM 1 NoAAEPHAHNA HE0HX0ANMOW
onepaTMBHOCTU 06paboTKn. B CBA3M C 3TUM 6bIn
pa3paboTaH Mofaynb, NO3BONAKOLMIA 3aBTOMATU-
31poBaTb NepeBog MHGOPMAUUN B BEKTOPHble
dannbl. OnA peanus3aumm AaHHOro moaynAa 6bin
peLueH pAg AOMNOMHUTENbHbIX 33[434: A4eTeKTUpPo-
BaHWe rpaHuL 06EKTOB B 1 MUKCcenb, cocTaBre-
HWE CMUCKA CBA3HbIX 06bEKTOB Ha N306ParkeHnN,
COCTaBNeHME YMNOPALOYEHHOr0 CMMUCKa BEpLUUH
06BbEKTOB.

B [anbHeBOCTOYHOM LEHTPe peanu3oBaH
TaKKe pAg  Mogynen, OPUEHTMPOBAHHbLIX
Ha paboTy C reocTaumoHapHbiMn KA, TaKMK, Kak
MTSAT-1R/2, FengYun-2E. MocpeacTBOM 3TUX
MoAynen yTOYHAETCA NPUBA3KA, CTPOATCA KapTbl
TemMnepaTypbl NOBEPXHOCTN OKEaH3, LiBETOCUHTE-
31MPOBaHHble n306pareHna 06nayHoCTN 1 nepo-
BOW 0BCTaHOBKN MOpE.

Takum o06pa3oM, peann3oBaHHble LleHTpom
MOAyYM N03BONAIOT paboTaTb C OrPOMHbBIM KOMK-
YyecTBOM OPMATOB [A3HHbLIX, WUCMOJb3YIOLLNXCA
ONA NonyyYeHMA BbIXOAHOW MPOAYKUUU Pa3HbIX
YPOBHEW, YBENNYUTb aCCOPTUMEHT MpoAyKuuWn,
VAYHLWUTb €e K34ecTBO, CYLLIeCTBEHHO COKPaTUTb
CPOKN 06paboTKM, 4YTO HEMANoOBaXKHO ANA
onepaTMBHOIro obecneyeHnA Nosb30BaTeNen.

B panbHenwem [JanbHEBOCTOYHbIA LIEHTP
NN3HUpyeT  peanu3auuid  MHOMMX  Apyrux
MPOEKTOB, B TOM 4YUC/€ OCHOBbIBAOLMXCA
H3 reoNHPOPMALIMOHHbBIX TEXHONOMMAX.
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B. 0. CKkpunaues (M TY M1UP3A)

B 2003 r. okoH4nn MUUTAMK no cneunanbHOCTU «ONTUKO-
3NEKTPOHHbIe NpUbOpPbI U CUCTEMbI», B 2012 r. — MOCKOBC-
KW rocy4apCTBEHHbIV yHUBepcuTeT um. M. B. JlTomoHocoBa
no cneunanbHOCTU «pPa3paboTUMK KOMMbIOTEPHbIX TEXHO-
norun». B HacToAllee BpeMA — CTapLlinii npenogasaTenb
MITY MUP3A.

A. N. Nupxaska (M[TY MAP3A)

B 1983 r. OKOHYMA MOCKOBCKUI UHCTUTYT PaguOTeXHUKK,
3NEeKTPOHMKN 1 aBToMaTMKN (MUP3A), pakynbTeT «paguno-
TeXHUYECKNe CUCTEMbI», MO CMeUnanbHOCTN «PaANOTEXHN-
Ka». B HacToAwee BpeMA — goueHT MITY MUP3A.

®opmMaT AaHHbIX DICOM
N BO3MOMHOCTU ero 06paboTKu

cpeacteamm IDL

CoBpeMeHHOe MeauLMHCKoe o6opyaoBaHue
No3Bo/iAET BbINOMHATbL 06C/ef0BaHMe YenoBeKa
C UCNOMb30B3HMEM PA3NYHBIX METOAMK Aumar-
HOCTUKWN. Ka4yecTBEeHHbIN pOCT MeTOA0B AMarHo-
CTUKM N Pa3paboTKa COOTBETCTBYIOLLUMX Megu-
LUMHCKMX NpnMbopoB NpuBenn K HeobxoamMMocTu
pa3paboTku cneumanbHoro ¢GopmMaTta AaHHbIX,
KOTOpbI nogaepwmusancA 6bl  PasNYHbIMU
pa3paboTymMKamMy annapaTypbl U NPOrpaMMHOro
obecneyeHnA, 4TO NO3BOAMAO 6bl BbINOAHATb
KOMMeKcHble 06cnenoBaHMA naumeHToB. [1pun
3TOM CneKkTp pa3pabaTbiBaeMoil annapaTypbl
[OCTAaTOYHO LUMPOK, M 3HaYMTeNlbHaA ee 4acTb
No3Bo/IAET NONYYUTb ABYMEpPHbIE WU Tpexmep-
Hble M306parkeHuA uccregyemMblX OpraHoB.
3a4acTyio TpexMepHble N306parKeHNA OCHOBbLIBA-
l0TCA Ha [AWCKPEeTHbIX cpe3ax (4BYMepHbIX
n306parmeHnax), COOTBETCTBEHHO HeobxoauMbl
coBpeMeHHble I/lHd)OpMaLl,VIOHHbIe TexHonornnm
anAa 06paboTKn, BU3yanu3aumm M OpraHv3auuun
XP3HEeHNA MeANLNHCKNX OaHHbIX [1].

0nA pelleHnA yKa3aHHoM Bbllwe npobnembl
pa3paboTtaH cTaHAapT AaHHbix Digital Imaging
and Communications in Medicine (DICOM),

nossonAnwWwmi 06pabaTbiBaTb M XPaHUTb Kak
OAVHOYHbIE M306parkeHuA, Tak N nx obbeanHe-
HuA. Kpome Toro, popmat DICOM obecneuymsaeT
CBA3b MeXay MeAUUNHCKUMKW YCTPONCTBAMM.
CraHgapt DICOM pa3pabotaH AMEpUKaHCKUM
Konnearem paguonorum (ACR) n HaunoHanbHon
accounaumern npoussoguTenen 3neKTpoobopy-
posaHvAa (NEMA). Co CTaHO3pTOM  MOMHO
03H3KOMUTbCA Ha oduumanbHoMm carte NEMA:
http://medical.nema.org/dicom

TakuMm obpazom, DICOM nogaeprmsaeT 60nb-
wuHcTBo cuctem PACS (Picture Archiving and
Communications), WHPPACTPYKTYPY XPaHeHUA
O3HHbIX, NOMyYeHWA, BU3yanu3auum M ne4vatu
n306parKeHni.

Habop paHHbix ¢popmata DICOM nasnAetca
CTaHAAPTU3NPOBAHHBIM MHOMECTBOM, MPWU 3TOM
BCE OAWHOYHble WM306pameHnA Haxo[ATcA
Ha O4HOM ypoBHe GalinoBOWN CUCTEMbI B X30TWY-
HOM nopAake. OnpeageneHHbln NopAAOK B dannbl
N306parKeHNn BHOCAT MeTafaHHble, KOTopble
coxpaHaTcA B ogHoM ¢darine DICOMDIR. ®ann
DICOMDIR d¢opmupyeT annbl mM306parkeHnin
Mo nepapxmyeckor CTpyKType (puc. 1).

Maument O6cneposanune

Cepua . WU3obpameHne

I Puc. 1. Mlepapxudeckasa cmpykmypa ¢opMupoBaHua ¢alnos usobparerud 8 ¢patne DICOMDIR
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MauneHt obcnenyetca, U pe3ynbTaThl
obcnenoBaHuA coxpaHaTcA. MNpu 3Tom obcne-
[0BaHME MOMeT COCTOATb W3 HEeCKOSbKUX
cepuin HabnogeHUn, B KaMOOW M3 KOTOPbIX
MOryT 6bITb MONyYeHbl n306pareHua. dann
DICOMDIR He cogepuUT M306parKeHnnA, OH
TONbKO CCbINAeTCcA W opraHusyeT ¢ainbl
n3obparkeHnn B eguHoe uenoe. Hanpumep,
ecnn AaHHble B ¢dopmaTte DICOM xpaHATCA
Ha KOMMAKT-OMCKe, TO TaM e Heobxogumo
XpaHnTb 1 DICOMDIR, HecMOTpA Ha TO 4TO
B Kawaom danne wunsobparkeHma DICOM
XPaHUTCA COOTBETCTBYIOLLAA MHOpMaLMA.

Mpn paccMmoTpeHnn obbldHoro ¢arna DICOM
BMAHO, 4TO OH OPraHM30BaH KaK MpocToe
n306pameHne 1, Kak npaswio, COCTOUT U3
3arofioBKa WM MOCIe[oBaTeNbHOCTU [aHHbIX.
®opMaT [aHHbIX, COCTABAAIOLMX M306pare-

HVUe, CTporo He onpegeneH. W 3a4actyio
K A3HHbIM  MPUMEHAITCA  Pa3fINyHble
anroputMbl  CKaTtmA, Hanpumep  JPEG.

OTnununtenoHonm 4epton ¢opmata DICOM
ABNAETCA ero 3arosioBOK, COoAepralinn
MHOMeCTBO  WHPOPMaUMKW, He  TOJ/IbKO
OTHOCALLIENCA K U306pareHnto, HO 1N Heobxo-
OMMOl ANnA ynpaBfeHnA AaHHbIMWM NaumeHTa
B K/IMHUYECKon 6a3e AaHHbIX.

3aronoBok ¢anna vmeeT NPOU3BOJIbHYIO
ONvHY. 3anucym B 3aronoBke  Knaccuduuym-
pylotcA no TpeM Tunam: ob6A3aTesibHble,
yC/I0BHble W onpegenAemble NoMb30BaTenem.
ObAzaTtenbHble 3anucu TpebyloTcA BCeraa,
B TO BpemMA KaK Hanuyme YCAO0BHbIX
3anucen 3aBUCUT OT HanNUuMAa npeablayLmnx;
nocneaHnn KNacc 3anmcen No3BonAeT BHOCUTb
[ONONHUTENbHbIE CBefeHMA O nauyueHTe.
Mcnonb3oBaHne 3anucein nocnegHero Knacca
npuBeno K MNOABNEHNIO HOBbIX $GOPMAToB
O3HHbIX, Npou3BogHbix OT DICOM, Hanpumep
DICOM-RT.

OnAa pabotbl ¢ gaHHbiMM dopmaTta DICOM
B COCTaB A3blKa NPorpaMMmnpoBaHnA Interactive
Data Language (IDL) Bxogut cnyxba DICOM
Network Services. Cnyxba npegcrtasnaeTr
cobon pAg cepBucoB C  rpaduyeckum
nHTepdencoMm nonb3loBaTtena (puc. 2, 3),
NO3BONAKOLWMX KOHOUrYypMpoBaTb CeTeBYylo
MHPPACTPYKTYPY, 3anpawwmeaTb W XPaHWUTb
faHHble DICOM. Vicnonb3oBaHue ceTeBbIX
pecypcoB BbIMOMNHAETCA H3 OCHOBE MPOTOKONA
TCP/IP. Hactpolika cny6bl DICOM Network
Services BO3MOMHa N Ha NPOrpaMMHOM YpOBHe
C MOMOLLbI0 HECKONbKMUX COOTBETCTBYIOLLMX
K1accos.

Conliguaion \ Corfigasion  QuétyReieveSTU | SiageSCU |
= ey T T | QueyHode <] Ouery [P aienss E Buid Query ‘
Aoploaton Erthy M [FSTAE_GUERT_SCU 5
O W ‘
Erity Tk [RS_QUERY_SCU
i el v [FSLAE_QUERY_5C0 %

N

T
PRS-y a— ] e o

Savoslye [l scs ] I
w02

100

[Fasesorsce ]
SoogeSCP O [EvePales
Resiote Nodet [RS1_AE_STOR_SCP - e |
S ConoPon [ FleEssn [oem

El 7 ceapt ny Agghcsion Ertty Tile

e
St Serves | StopSenvice | Update Service Stahus
Servce Sta

Save Cancel
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Puc. 2. Mpaduyeckul uHmepelic KoHpuypayuu DICOM Network
Services
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Puc. 3. lpaguyeckul uHMepeelic 3anpoca daHHbIX ¢ noMouyblo DICOM
Network Services

GEOMATICS Ne3'2014



34

GEOMATICS

r ATVIKA

HenocpeactBeHHO AnAa paboTbl ¢ ¢arnnamu
n3obparerHmn DICOM cyulecTByeT ABa Knacca:
IDLffDicom u IDLffDicomEx.

Ba3oBaAa PyHKUMOHANbHOCTb obecneynBaeT-
cA Cc nomoulblo Knacca IDLffDicom. MeToabl
Knacca obecnevmBaloT [OCTYN K 3NeMeHTam
danina DICOM — Teram. bBonblwnHCTBO
MeTo4oB Knacca TpebyeT 06A3aTeNbHOrO
HaNM4YMA aprymMeHTa — KaKoro-nMbo Tera
DICOM.

Knacc IDLffDicomEx npepoctaBnaetr 6onee
WNPOKUA Habop M™MeTogoB pgnA  paboThbl
C AaHHbIMK, YeM IDLffDicom.

OTMeTuM, 4TO wucnonb3oBaHme DICOM
Network Services TpebyeT [0MOAHUTENbHOM
NNLEeH3nn, B KOTOPYIO ByaeT BXOAUTb NNLEeH3nA
Ha ucnonb3oBaHue IDLffDicomEx. B Tabn. 1
npuBeeHa [A[OCTYMHOCTb  CYLLECTBYIOLMX
GYHKUMOHANbHbIX BO3MOMHOCTEN anAa
Pa3NNYHbIX aPXUTEKTYP NPOLECCOPOB.

[Ona paboTbl ¢ AaHHbIMKM DICOM 6e3 nucnonb-
30BaHMA KnaccoB IDLffDicom u IDLffDicomEx
B IDL cywiecTBylOT npoueaypbl YTeHNA O3HHbIX
READ_DICOM n QUERY_DICOM.

OyHKunA READ_DICOM cuuTbiBaeT AaHHble
n3 ¢damna DICOM c y4yeTOM MCMNONb3yemMomn
Tabnuubl nepexkoanpoBku (LUT). MNpu 31oM
[3HHble COXPAHAKTCA B [ABYMEPHOM WU
TPexMepHoOM MaccmBe. TpexMepHbI MaccuB
npeactaBnAT cobon nsobparerHna TrueColor
¢dopmara BIP (Band Interleave Pixel).

OanbHenwanAa obpaboTKka [aHHbIX BbINOAHA-
eTCA WTaTHbIMW BO3MOMHOCTAMM IDL. B o6pa-
60TKe 1 BM3yanu3auum MeguUMHCKUX OaHHbIX
cnegyeT BblaenuTb Takme obnactu umdposom
06paboTKM n30bparmeHni:

Intel 3 Intel 6
6UTHaA 6UTHaA

DYHKUNOHANbHAA
BO3MOMHOCTb

DICOM Network Services
IDLffDicomEx +
IDLffDicom +

0s

X
Intel 64-6uTHan Igt;lfaﬂ SPARC 64-6uTHas Igtwil:;:'
o+ ]
.+« 1 ]

* yAyyLLEeHne n3obparmeHus;

» 0BHapyHeHWe rpaHnL N306parkeHns;

* cerMeHTauun;

* MPOCTPAHCTBEHHOE Npeobpa3oBaHme.

OAVH 13 cnocoboB yryuLleHMA n3obparkeHnsa
33K/04Y3eTCA B MOBbLILLEHUUM KOHTPACTHOCTW.
[Mpn ncNonb30BaHMM KOMMbIOTEPHOW TOMOrpa-
PUM KOHTPACTHOCTb N306paKEHNIA TOMOrpadpu-
YeCKMX Cpe30B onpeaenAeTcA HeNnocpeacTBEH-
HO Ko3dduumeHTamm ocnabneHnA cocegHux
06beMHbIX 3/1eMeHTOB. HOHTPAacTHOCTb B
KOMMNblOTEpHON ToMorpadum onpegenAeTca
NIOKANbHO PAa3HOCTbIO KOo3dPUUMEHTOB ocna-
6neHnA cocegHUX TKAHeN!, NPy 3TOM OCTaNbHble
CTPYKTYpbl He BAWAIOT WM MNOYTU He BAUAIOT
Ha perncTpypyemMoe 3Ha4yeHne NMHTEeHCUBHOCTW.
TaKor noaxod No3BONAET NOAYYUTb [OCTATOY-
HO KOHTPACTHOE N306pareHne TKaHen U CTPYK-
TYP, BECbM@ He3Ha4UTeNIbHO Pa3/IMYaoLLMXCA
Mno COCTaBy WM MNAOTHOCTU. [aHHbIA noaxon
NCMNONb3yeTCA He TONbKO B KOMMbIOTEPHOM
ToMorpaduu, HO 1 B ApPYrnx MeTogax nocnomn-
HOW BM3yanun3ayuu.

OnAa peMoHCTpaumn BO3MoOMHocTen IDL
NCNONb30BaNNChb [Ba TECTOBbIX M306parkeHuna,
npueegeHHble Ha pUC. 4, Ha KOTOPbIX He BUAHbI
HEKOTOopble  MAaNOKOHTPACTHble  AeTanu.
OnA ynyyYweHuAa KOHTPacTa Wwn306parkeHui
ncnonb3yetcAa norapudmmuyeckoe npeobpaso-
BaHWe, pe3ynbTaT KOTOpoOro npueBegeH
Ha puc. 5.

OnAa BblgeneHnA rpaHUL WCNONAb3yoTCcA
pa3nuyHble anddepeHUmanbHble onepaTopbl,
Hanpumep, onepatop Cobena [2, 3]. OaHHbIN
onepaTop  HenocpeAcTBEHHO  BblYUCAAET
3H3YeHMA KOMMOHEeHTa BEeKTOpa-rpagueHTa

I Tabn. 1. JocmynHOCMb CYyWecmBylowuUX GyHKUUOHAIbHbIX B03MOMKHOCMEU O/1A PA3/UYHBIX APXUMEKMYP
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ONA  KamgoM TOYKM Kn306parkeHnA nyTem
CBEPTKM JIOKANIbHOW OKPECTHOCTU  TOYKMU
C ManopasmMepHbiMM Mackamu. B IDL onepa-
TOp Cobena peanu3oBaH ¢yHKUnen SOBEL,
BO3BpaLlaoLen annpoKCMMNPOBaHHOE
n3obpameHne C BblgeNleHHbIMU MPaHULAMN.
OVYHKLUMA PaCcCUMTBIBAET 3H3YEHUA KakK:

I Puc. 4. [pumepbl UCX0OHBbIX u30bpareHul popmama DICOM

G, =G|+,
Ge=Fian+2F, + g = Fy g 428, HF) )
G.v =}(}—IJL 1+21‘;‘.k I+P}¢l.k 1_U':f—].hl"'zf},isl+}'}i1.h1)
rae j, k — KOOpAMHATbl Kaaoro nukcenAa

n3o06parkeHun.

\

I Puc. 5. 1306pameHus ¢ ynyduieHHbIM KOHMPAcmom

GEOMATICS Ne3'2014



GEOMATICS

r ATVIKA

I Puc. 6. /IHBepmUPOBAHHbIe U306paKeHUA C BbldeeHHbIMU 2paHuLaMu no Cobeny

[aHHble  npeobpa3oBaHuA PaBHOCW/bHbI
MCNONb30BaHNIO  COOTBETCTBYIOLMX  MACOK
Xmv Ym?
-1 01 12 1
x,=|-2 0 2 y,=[0 0 0
-1 01 -1 -2 -1

Ha pwuc. 6 npuBegeHbl npumepbl M306pa-
HKEHWI, NOMYYEHHbIX C MPUMEHEHNEM OnepaTopa
Cobena.

MomMrMo 06paboTKM N306paKeHNin, ANA peLleHna
3334 34paBOOXPaHeHNA NpeACTaBNAETCA Nones-
HbIM ncnonb3oBaHue IDL B xoge BbiNONHEHWA
CTaTUCTUYECKUX UCCNeaoBaHUA. M3BeCcTHO, 4TO
MHOrMe CTaTUCTUYECKME MOKa3aTenu, Takme, Kak
TecT CTblOOEHTa, KOpPPenAuUMOHHbIA 3HaNus3,
OVCNEPCUOHHBbIN  aHaNM3 U perpecCUoHHbIN
@HanNu3, LWMPOKO MPUMEHAKTCA B MeauunHe [4].
IDL npepocTtaBnAeT BO3MOMHOCTU ONA MNony4ye-
HMWA CTAaTUCTMYECKUX OLEHOK, nNpu 3TOM
BO3MOMHOCTN CTATUCTUYECKMX WCCNef0BaHNi
CYyWleCTBEHHO  pacWwupAlTcA B Cay4vae
NPYMEHEeHNA  AOMONHUTENbHOro  MogynA
Advanced Math and Stats.

Takum o6pa3om, IDL o6bnagaeT LWMPOKUMU
BO3MOMHOCTAMU ANA paboTbl C M306parkeHnAMU
dopmata DICOM. C yyeTOM [OMNONHUTENbHBIX
BO3MOMHOCTEN, npegoctasnAemblx DICOM

Network Services, BO3MOXHa oOpraHu3auua

W  NoAAepHKa CceTeBOW  WMHOPACTPYKTYpbI
MeAUUMHCKOro y4pemaeHua, 4To no3BonsAeT
YCKOpUTb KOMMEKCHYI0 AVArHOCTURY
NauMeHToB.

ABTOpbl 61arofapAT KoMnaHuioo «CoB30oHA» 33
NpeaoCTaBNeHHYI0 BO3MOMHOCTb TeCTUPOBAHUA
nporpammMHoro obecnevennAa IDL n mogynA
DICOM Network Services.
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Wcnonb3osaHue 0aHHbIx 33

CnyTHUKOBbIe AaHHble NOMOraloT
B 60pbbe c nnxopagKkon J6ona:

KomnaHusa Airbus Defence & Space B Kavectse
ryMaHuTapHOW NOA4EePHKM NpeaocTaBuna
KapTorpadam KOCMUYECKNE CHUMKW CO CryTHK-
KoB Pleiades Ha pag paioHoB 3anaaHoi Adpuku,
MOPaXEHHbIX BUpYyCcoM d60na.

BcnbllwKa remopparmyeckon nnxopagkm 36ona
npogomkaeTcA B 3anagHon Adpurike ¢ 9 dpespana
2014 r. LBeriuapcKue Bpayn U3 MeayHapon-
HOM opraHm3aumm «Bpaunm 6e3 rpaHuu»
06paTMANCL 33 NOMOLLbIO K CBOEMY NapTHepy —
HenpaBuTeNbCTBEHHOW opraHm3auun CartONG,
OKa3blBaloLLE MYMaHWTApHY MOMOLLb B 06na-
CTN KapTorpadum, 4Tobbl T3, B CBOIO O4epenb,
npegocTaBuaa  KOCMUYECKME CHUMKW  Tpex
ropoos B BUHee: leKkeay, MaceHTa n Kucuayry.
Mo MHeHWIo MeanKoB, 3TN CHUMKM CMOMYT MOMOYb
npocneanTb PacnpoCTPaHEHWE BUPYCa, YTOb6bI
0praHn3oBaTb 3PdeKTuBHyl0 60pbby C HUM:
BOJIOHTEPbI OpraHn3auun segyT NpodunaKkTye-
CKYI0 M MpOCBETUTENbCKYID PaboTy, a TaKHe
o0becnevnBatoT HaceneHne 3aLUTHOM o e 0.

CartONG npuobpen Tpu CHUMKA CO CNYTHUKOB
Pleiades,nony4eHHble 26 MapTa. HekomMepyecKan
opranunsauma HOT (Humanitarian OpenStreetMap
Team) obpaTunacb K KapTorpadam-g4obpoBosib-
uam c npocbbor cobmpatb M NpegocTaBNATb
AaHHble 0 pacnpoCTPaHEHUN BUPYCA U BblABMEH-
HbIX 04Yarax 3aparkeHuA. B obLuen CnomHOCTU
244 4YenoBeKa MNPUHAAW y4acTMe B 3TOM
COBMeCTHOM npoeKkTe. OKono MUANNOHA
06beKTOB 6blI0 HAHeCeHO Ha OHNaMH-KapTy
OpenStreetMap B TedeHne nATM AHen. Kapta
ropoaa [exegy (puc.) 6blna pasmelleHa Ha
Beb-cante ReliefWeb YnpasneHnAa OpraHusauum
ObbveguHeHHbIX Haumin  no  KoopauHauun
ryMaHuUTapHbIX ycunumin (OCHA).
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I Puc. ®pazmeHm Beb-kapmbl OpenStreetMap, 2. Mexkedy

MoyyBCTBOBAB BaXHOCTb CO34aHUA KapT 30Hbl
pPacnNpOCTPaHeHNA aNMAeMUn, CNeLnanncTbl KOM-
naHun Airbus Defence & Space nocTtapanucb
CAenaTb BCe BO3MOMHOE ANA NOAAEPHKN ryma-
HUTapHbIX onepaunin. BonoHTepbl A40MHHbI TOYHO
3HaTb MECTOMONOHKEHNE [OPOr U HMUNULL, YTObbI
[o6paTtbcA 00 AepeBeHb, PACMoNOHeHHbIX B6AU-
31U rBUHENCKMX ropoaos. Cryy4an NMXOPagKu
S60na bblNM TakKe 3aPUKCUPOBaHbI B CTONMLE
MBMHen — ropode HKOHaKkpu n B cocefHen
Nnéepun.

CHUMKN panioHa ®ownA B JlInbepun, caenaHHble
cnyTHUKamu Pleiades, 6binm npegocTtaBneHbl bec-
nnatHo. B 3Ton 30He BcemupHasa opraHm3aumA
3[4PaBOOXPaHEHNA N MeXAYHAPOAHAA OpraHn3a-
umnA «Bpaum 6e3 rpaHuLy OpraHn3yloT KapaHTWH-
HbI ueHTp. fobposonbubl HOT coBMeCTHbIMU
YCUANAMM 06HOBUNN OHNANH-KapTy.

CnyTHWKK Airbus Defence & Space n coobue-
CTBO KapTorpados 06beAnHWUIN CBOU YCUNNA Y
COBMECTHO C0343NAM KapTbl, Nomorawline B
6opbbe co cMepTeNbHO ONACHbIM BUPYCOM J60na.

* . .
CmambA npedocmasneHa KomnaHuel Airbus Defence (asmop M. [ackane). Mepesod ¢ aHenulcKozo A3blka — W. bobpuw (KomMnaHuA

«CoB30HO»
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A. A. rnotos (KomnaHua «CoB30HA»)

B 2009 r. OKOHYMN BOPOHEMCKUA rOCyAapCTBEHHbIV
VHMBEpPCUTET MO CrneuuanbHocTU «reorpadwmaA». B HacToAllee
BpemMA — Beaywuin MC-cneumannct Komnanum «CoB30HAN.
KaHanaat reorpaduyeckinx Hayk.

lpuMeHeHuUe

reouHGOpMaLMOHHbIX TEXHONOrMMN
ana GopMMUpoBaHNA CUCTEM NOAAEPHKM
NPUHATUA peLleHnin B 06nacTu

3/1paBOOXPAHEHNA

Mpouecc wHPOpMaTM3aUMM 34pPaBOOXPAHEHUA
CTaBWUT B KayecTBe OOHOM M3 BaMHeWLMx 3aaad
0MNepaTuBHbIA aHaNN3 1 UHTEepNpeTaumio CTaTUCTyK-
YecKon nHpopmaunm, cobupaemMon MegUUMHCKUMA
MHOOPMaLMOHHbIMK  cucTemammn (MAC), ¢ uenbto
MOBbILLEHNA Ka4yeCTBa YMpaBfeHYeCKNX peLLeHUi.
Co3gaHue BblCOKOIPPEKTUBHBIX WHCTPYMEHTOB
ONA peweHVA NoaobHbIX 33434 MPUMEHUTENBHO
K TeppuTOpWManbHO pacrnpefeneHHbIM CUCTeMaMm
BO3MO¥HO C WCMONMb30BaHWEM WHPOPMALIMOHHO-
QHaNUTUYECKUX CUCTeM, pa3pabaTbiBaeMblix Ha
CTblKe ABYX HaNpaBneHWUN — reouHGOPMaLIMOHHbIX
cnctem (MNC) M cucteM nNoadepHKM NPUHATMA
pewenuni (CMNP).

Mcnonb3oBaHne reoMHPOPMaLMOHHbBIX TEXHOMO-
rMn B OTPacnW 34paBOOXPaHEHWA Mo3BoNnAeT
peLuaTb cnegyoLLme 334a4v OpraHoB UCMONHWUTENb-
HOWM BNacTu:

* noBblweHne 3GPEeKTUBHOCTY NpY OcyLLecTse-
HUW NONIHOMOYUIA B cdepe 0XpaHbl 340POBbA;

» noBblleHne 3PpPeKTUBHOCTM UCMONb30BAHMA
roCyapCTBEHHOr0 ¥ MyHWULMNANbHOMr0 UMYLLECTB3;

* ONTUMM33UMNA 30H OBCNYHMBAHNA OOBHEKTOB
MeAVNLUMHCKON NHPPACTPYKTYPLI;

+ aBTOMATV3NPOBAHHAA NOAAEPHKa NpoLeccos
pearnpoBaHuA CNywbbl CKOPON MefULMUHCKON
nomoLuu;

¢ CHUXeHWe 3AMUHUCTPATMBHbIX 6HapbepoB
B [AeATeNIbHOCTW NO YNPaBNeHWo pa3BuTueM
TeppuTOopUK;

* MNOoBbILEHNe MHGOPMALMOHHOM OTKPBLITOCTU U
NPO3PaYHOCTN [EATEeNbHOCTU OPraHoOB roCyAapcT-
BEHHOW BNAcTK;

* MOBblIlWEHNe KayecTBa W 3EeKTUBHOCTU
pelueHmnA ynpasneHYeCcKmX 334a4 3a cHeT 4OCTyna K
[OCTOBEPHOW U NONHOM MHPopMaL K.

NH$opmaumoHHoe HanonHeHwe MNC opmumpyeT-
CA 33 CYeT WHTerpauum C TeppuTOpUANbHbLIMK
LueHTpammn 06paboTkn AaHHbix (LOO) nnn nokanb-
HbIMW 6333MWN AAHHbIX MEAUUMHCKNX MHbOpMaLK-
OHHbIX cucteM (MUC), coctaBnAoWmX nHbopMaLm-
OHHYI0 MIHDPACTPYKTYPY 340PaBOOXPaHeHUA onpeae-
NEHHON TeppuTOpWUM, C OQHOWM CTOPOHbI, U 63301
NPOCTPAHCTBEHHbIX AaHHbIX, codepallen nHoop-
Maumio 06 3AMUHUCTPATUBHO-TEPPUTOPUANBHOM
[eneHnn 1 NPOCTPaHCTBEHHON NPUBA3KE 06 HEKTOB
MeaNUMHCKON MHPPACTPYKTYPbI, — C APYroW.

O6bwwun  nogxoag K dopmupoaHuto  CMMP
npeactasneH Ha puc. 1, npu atom NC umeer
KNACCUYECKYI0 KNEHT-CEPBEPHYI0 apXUTEKTYPY,
KoTOopaA  BKMOYaeT 4 QYHKUMOHANbHbIE
noacucTeMbI:

* cbopa nHdopmaLmmn 1 obmeHa eto;

* XP@HEHWA AaHHbIX;

TEOMATUKA Ne3'2014
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Beb6-npunoxenue
(KNUEeHTCKanA 4acTb)

rNC-cepsep

Mopcucremsbl
PernoHanbHoi
Muc

Moaynb

\ reouH$OpPMaLUOHHOro
aHann3a 1 NoAAEpPHKU
NPUHATUA peLleHNii

V4

baza

———* [MPOCTPaAHCTBEHHbIX
e

AaHHbIX

I Puc. 1. 06wul nodxod K GOpMUPOBAHUI0 CUCMeMbl NOGOePHKKU NPUHAMUA pelseHul € UCNO/b30BAHUEM 2e0UHPOPMAUUOHHBIX MexHoM02ul

* @HaNM3a 1 NOAAEPHKN NPUHATUA PELLEHWI;

* BU3yanu3auum nHdopmaumu.

Noacuctema c6opa nHdopmaumen n obmMeHa elo
BK/IOY3ET WCTOYHUKM W NPOTOKOMbI Nepeaayu
nHbopmaunn Memay uoa, 06bEeKTaMU
cyulecTBytoLlen MHPOPMALNOHHON NHPPICTPYKTY-
pbl 1 Ne4yebHO-NPOGUNAKTUYECKUMI YYPEeHOEHUA-
Mu (JINMY) Ha ocHoBe CTaHA3PTHbIX $opmMaTos
[OaHHbIX.

Moacuctema xpaHeHWA AaHHbIX NpeacTaBneHa
06 bEeKTHO-peNnALNOHHON 6a3on OaHHbIX
C NOAAEPHKOM NPOCTPAHCTBEHHOM0 ONUCAHNA CyLL-
HocTei. lNpegmMeTHaA MoAenb A3HHbIX BHAKYAET
nHbopmMaumio 0 340poBbe HaceneHua, obbeKTax
MeaULMHCKON MHPPACTPYKTYPbI 1 Ap.

Moacuctema aHann3a v NOAAEPHKU NPUHATUA
pelueHnit peannsyeTcA B Bu4e cucTeMbl GYHKLNIA,
NO3BONAIOLLUMX B PEMUME PeanbHOro BpemMeHwu
BbINOMNHATL  @HANU3  [aHHbIX, OCYLleCTBNATb
NPOrHO3MpPOBaHNE W MOAENNPOBATb Pa3NnNYHbIe
cueHapuv passBuTUA cuTyauum B cdepe OXpaHbl
3A0PpOBbA.

MNoacuctema Bu3yanusauum uHbopMauumn
BK/IOYAET KapTorpapuyeckoe Beb-NpuNoXHeHue,
3 TaKMKe aHanNUTUYeCKylo naHenb MOoAAEPHKM
NPUHATUA peLLEeHUN.

B 3aBMCcMMOCTM OT  3AMWHUCTPATUBHOrO

YPOBHA yNpaBneHnA BblAeNATCA TPU MaCLUTaBHbIX
ypOBHA MeguuuHckon [UC:  depepanbHbii,
pernoHanbHbln, MyHULUNANbHbIA.

Kamabln nepapxmyeckuii ypoBeHb XapaKTepu-
3yeTcA cTeneHblo getanusauun mnHdopmauum
1 HabopoM peLlaeMblx 334a4.

QdepepanbHbIi  ypoBEHb  MpeAHAa3HayeH
ONA CTPATern4yeckoro aHanm3a reorpadpuyeckmx
$aKkTopoB 340pOBbA HaceneHuA, BbIABNEHUA
OWH3MWKN  NoKa3aTenen 3aboneBaeMoCTu
N oueHkn 3POEKTUBHOCTU  BbINOMHEHUA
denepanbHbIX MPOrpaMM Ha ypoBHE CY6BHEKTOB
®epnepaunmn 1 begepanbHbIX OKPYroB.

PernoHanbHbii ypoBeHb (puc. 2) peluaet
33[a4v aHann3a v BM3yanusauum B rpadpryeckom
BMAEe MHPOpMaLUM 0 340pOBbe HaceneHus, 06b-
eKTax MHPPACTPYKTYpbl B paspese MyHMUMNanb-
HbIX PaloOHOB C arperauyven nHGopmaumm Ha
ypoBHe cybbekTa Oegepaumm.

MyHuUMNanbHbIR ypoBeHb (puc. 3) BKYaET
aHanu3 1 BU3yanu3aumio B rpaduyeckom Buae
MHGOPMaLIMK 0 340POBbe HaceneHUa N 06 beKTax
WHPPACTPYKTYPbl H3 YPOBHE CENbCKUX U ropoa-
CKNX MOCENEHWUIA, @ TaKHe BPayYebHbIX Y4aCTKOB.

OYHKUMOHANbHOCTb  MeauumHckon  MUC
OpraHv30BaHa B MoAy/n:

* @HaNN3a 300pOBbA HACeNeHus;
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* YNpaBeHVA MeaUUMHCKON NHGPACTPYKTYPOI;

e AucneTyepusaumm CKOpoOM MeguLMHCKON
nomoLLK;

* KOCMWUYECKOr0 MOHUTOPWHIa;

* MHOrOMEPHOro aHann3a AaHHbIX U NOAAEPHKM
NPUHATUA PELLEeHWI.

Moaynb aHanu3a 340poBbA  HaceneHuA
peLuaeT 3a4a4um Ha OCHOBE AaHHbIX MeAULIMHCKON
CTaTUCTMKK. KapTorpadudeckaa n rpaduyeckan
BM3yanu3auma MHGOpPMaLuM No pasnnyHbIM TNam
33601eBaeMoCTM MO3BONAET OLEHWUTb 340pOBbe
HaceneHvA B LeNOM W ero pasnnyva No agMuHu-
CTPATUBHO-TEPPUTOPUANbHLIM €4VNHNLAM, BbIABUTD
OCHOBHble MPUYUHBI M NPOBNeMHbIe BOMPOChI.

Mogynb ynpaBneHna MeguUUHCKOW UHOPpa-
CTPYKTYPOW BRAIOYAET CreyloLme 3a4aum:

* MPOCTPAHCTBEHHbIA  @HaNM3  pa3MeLleHuna
NOMMKANHUK, BONBbHWUYHBIX CTaLMOHAPOB, MYHKTOB
CKOpOW MeauUMHCKoN nomolum (CMIN);

* OLI€HKa KONNYeCTBa NaLMNEHTOB, KOTOPble MOryT
0OHOBPEMEHHO ObITb pa3MeLleHbl B CTaLMOH3PaX,
W COMOCTaBfeHMe  [O3HHOro  MoKasaTenA
CO 3H3a4yeHMAMM 33601eBaeMOCTV MO PA3INYHLIM

KaTteropuAam 6onesHen B pa3nn4Hble BpeMeHHble

nepuogpl;
« ONTUMM3AUMA 30H 06CNYHMBaHWA CMIM;
+ OUEHKa  CTeneHW  YKOMMNEKTOBAHHOCTU

NeYvaLm NepcoHanom;

+ OMepaTMBHbLIA 3HANN3 U OLUEHK3 CTerneHu
3arpyMeHHOCTU  MOMUMKAUHUK U BONbHUYHBIX
CTaLVOHapOB;

* reorpadpuyecKnin aHanus pacnpegeneHma Mean-
LIMHCKOro MnepcoHana v BbiABNEHWE MNOTPebHOCTH
KOHKPETHbIX  MYHUUWMMNANbHbIX  06pa3oBaHui
N yYPEKOEHNI 30paBOOXPAHEHNA B Y3KoCMneLmanm-
3MPOBaHHbIX BPa4ax; MHTerpauma nogobHom nHpop-
MauuK C AaHHBIMU O BbICLLEM MeaWUMHCKOM obpa-
30BaHUM No3BonAeT 3GPeKTMBHO GopMMpoBaTb U
pacnpefenATb Lenesble y4ebHble MecTa, c034aBaTb
COLMANbHO-3KOHOMMYECKMe MpPOrpaMMmbl Mo Mpwu-
BNEYEHMIO MONOAbIX CNELVanncToB B PErnOHbI.

Moaynb AucneTyepmsauum CKOpoW MeauLUH-
CKOW MoMOLM npefHa3Ha4yeH AnA ONTMMKU3aumK
npouecca okasanua CMIM. LlenecoobpasHo ncnonb-
30BaTb H3 PErMoHaNbHOM Y MyHULMMNANbHOM YpOB-
HAX CUCTEMbI.

Map data O OpenSeestas contrbumm. CC-EY-84

I Puc. 2. Pe2uoHabHbIT yposeHb NpedocmasieHus NPOCMPAHCMBEHHOU UHPOPMALUU 0 300poBbe HacesneHus

TEOMATUKA Ne3'2014



rEOUHd)ODMOLLUOHHbIe mexHosiocuu

41

» U
Miderymontbie safonesarmn (Yuacrom)

MR RO TR
Ouns saboneseuCTL, i T,
i Sahon T, 1 1
S SR, HITE L
OmEe sfoneE—TS, H12 1

I Puc. 3. MyHUYUNG/IbHbIU YpoBeHb NPe3ocmasneHus NPOCMPAHCMBEHHOU UHGOPMAYUU 0 300p0oBbe HACeneHUs

Mogaynb KOCMUYECKOro MOHUTOPUHIa Npume-
HAETCA ANA cnegyrLmx 3a4ay:

* OMNepaTMBHaA MOCT3BKA KOCMUYECKMX CHUM-
KOB B C/ly4ae BO3HWMKHOBEHWUA 4pe3BblYanHbIX
cMTyauum AanAa nnaHMpOBaHMA pa3MelleHunA
CUN NO OKa3aHWI0 3KCTPEHHON MeaAWMLUNHCKOMN
rnomMoLu;

* UCMNOMb30BaHNE KOCMWYECKON CbeMKu AN
33434 NaHALWaPTHO-3KONOrMYeCcKoro Moaennpo-
BaHMA TEpPpPUTOPUA MOTEHUWMANbHOro pacnpo-
CTPpaHeHWnA Bo3byauTenel 300HO3HbIX UHPEeKLMIA;

* MOHWUTOPUHI CTPOUTENbCTBA 0CO60 BarKHbIX
06BEeKTOB  MefUUMHCKOM  MHOPACTPYKTYpbI
(puc. 4).

Mogynb MHOromMepHOro aHanu3a [aHHbIX U
noadepKN NPUHATUA peweHuin. OpfHow
M3 TeHAeHUMIn pa3BuUTMA reonHGOpMaTUKKN Npu
pelleHnn 3343y yNpaBfeHnsa TeppUTOPUANbHO
pacnpegeneHHbIMM  CUCTEMaMuU  ABNAETCA
conmkenne NC ¢ cuctemamum NOALEPHKM
npuHATMA pelteHn (Decision Support Systems),
TEXHONOrMAMN MHTeNNeKTyanbHoro (Data Mining)
N MHoromepHoro (OLAP) aHanu3a [AaHHbIX.

Mpn 3tom dopmupyeTcA cneunannu3npoBaHHan
Kateropua  MHPOPMALMOHHO-AHANUTUYECKNX
cncteM — reonH$OpMaLMoHHaA cucTeMa nog-
OEepXKN NpuHATMA peleHuin (Spatial Decision
Support System). B pamKax paccmMaTpuBaemomn
APXMTEKTYPbl MeanumnHckon MUC Bbilwenepeyn-
CNeHHble 334a4K pelaeT Moayb MHOrOMEpHOro
@HanNM3a [aHHbIX W NOAAEPHKKN MNPUHATUA
peLueHuni.

LleHTpanbHbIM 3BEHOM MOAYAA BbICTynaeT
noacmncTeMa MoAaenMpoBaHWA, KOTOPaA NpegHas-
Ha4YeHa [ANA peweHunAa 33434 MALUMHHOro
obyyeHnA, reHepauum MNPOrHOCTUYECKUX Mope-
e 1 OLEHKN BO3MOMHKHbIX BaPMAHTOB yrpaB/eH-
YeCKMX PpeLleHU Ha OCHOBE MOTOKOB [A3HHbIX
MEeANUMHCKOW reocTaTucTnieckon nHdopmaumn.
B pamKax mMoaynA B 3aBUCMMOCTU OT KaTeropuu
peLuaembix 33434 BblAenAeTcA HEeCKOMbKO Knac-
coB Moaenen:

* MPOCTPAHCTBEHHO-BPEMEHHOr0 MPOrHO3Mpo-
BaHUA;

° MHTENNEKTYaNnbHOM KnaccudumKaumm obbek-
TOB U CUTyauun;

GEOMATICS Ne32014
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TEOWHDOPMALIMOHHAR CMCTEMA 30PABOOXPAHEHWA

I Puc. 4. KocMudeckul MOHUMOpUH2 CMpoUMesibCcmaa NepUHAMAbHO20 UeHMpa 8 2. BopoHeske

* BbIABNIEHNA KNACTepos.;

* MPUHATUA peLleHnn.

Mogenu panA 3aga4  NpPOCTPAHCTBEHHO-
BPEMEHHOro MNPOrHO3MpPOBaHUA MOryT 6biTb
OBYX TWMOB: 33paHee npegonpefeneHHble
(3kcneptom) u dopmupyemMble B npouecce
MAaLUMHHOro 06y4YeHMA Ha OCHOBE MOTOKOB
O3aHHbIX. OCHOBHbIM MpefHa3HadYeHneM A3aHHOM
KaTeropuv Mmogenen ABNAETCA NOUCK Koppenaum-
OHHbIX 33BUCUMOCTEN Meway PasiyHbIMU
MepemMeHHbIMM 1 NporHo3 3abonesBaemMocTn
Ha 3a4aHHbI Nepuoj BPEMEeHW C Yy4eToMm
MPOCTPAHCTBEHHbIX (GAKTOPOB MO Pa3NNYHbIM
KaTeropuAM 6onesHen.

Mogenn Knaccudukauumm MCNONb3YOTCA
ONA  OTHEeCEeHWA OO6beKToB UAM  cuTyauuin
K 3apaHee npegornpeaenieHHbIM KaTeropuAMm.
MpMeHNTeNbHO K 06bEKTaM 3TO MOMKET bbiTb
334343 BbIABNEHVA 3AMWHUCTPATUBHO-TEPPUTO-
puanbHbIX eguHnL C NokasatenAamu 3abonesae-
MOCTW BbILLE W HUMKE NOPOora, NpUMEHUTEeNbHO
K CUTYaLMAM — BbIABNEHNE Pa3/INYHbIX CTEeNeHewn
3NMAEMMONOrnYecKom ONacHOCTL.

Mopgenu BbiABNEHNA KNacTepoB MCMONb3YI0T-
CA ANA BbIABNEHNA CXOA4HbIX rPynn 06beKToB.

Mogenu NpUHATUA pelleHnin nNpegHa3Ha4YeHbl
ONA oueHKM Hanbonee oNTUMasbHbIX BAPUAHTOB
MPUHATUA PeLUeHU N NX BO3MOMHbIX CLieHapueB
nocneacTBUA NO NPUHLMMY «4TO, €CNY.

B 3aKnyeHne xoTenocb 6bl OTMETUTD,
4TO MCNONb30BaHWe reonHGOPMALMOHHbIX
TexHonorunm B Komnnexkce ¢ OLAP, Data Mining
" cMcTemMamum noAaneprHKu NPUHATUA
peweHnn no3BoNAeT B 3H3YMTENbHOW Mepe
noBbICUTb  3QPEKTUBHOCTb 3HANM33 [3HHbIX,
MONCKa CKPbITbIX CBA3€M K MPOrHO3MPOBAaHWA
NPUMEHUTENbHO K NPOCTPAHCTBEHHbIM
cnctemam. B obnactm 3gpaBooxpaHeHuA
3pPEKTUBHOCTb BHEAPEeHUA MNOA0BHbIX CUCTEM
BbIPaXKaeTcA B MNonydeHUn 6onee [OCTOBEPHOM
KapTWHbl B 061acTM 340POBbA HAaceneHus,
OLEHKe Pa3/IMYHbIX BAPUAHTOB YNpPaBneHYeCKNX
peLeHnn 1 1x NocnefCcTBUA C BO3MOMHOCTbIO
BblbOpa Hambonee onTMManbHoro. B 6bicTpoms-
MEHAIOLLNXCA YCIOBUMAX N MHOMECTBE MOTOKOB
O3HHBIX Hanuuve nogobHOM CcMCTeMbl ABNAETCA
HEMaNoBaXKHbIM GAKTOPOM CTpaTerm4yeckoro
@HanM3a B OTPAaC/IM U OMepaTUBHOMO MNPUHA-
TUA  KBaNUPUUMPOBAHHbBIX  YMNPaBAEHYECKMX
peLueHni.
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C. A. Ryponan
(BOPOHEMCKNIA rOCYA3PCTBEHHbIV YHUBEPCUTET)

B 1980 r. oKoH4YUN reorpadpuyecknin pakynobteT MocKkos-
CKOro rocyAapcTBEHHOro yHmnsepcuteta um. M. B. Jlomo-
HOCOBa MO cneunanbHocTM «reorpaduA». B HacToAllee
BpemMA — 3aseayownin Kadpeapon reo3Konornum nu MoHu-
TOPVHra OKpyatoLlen cpefbl BopoHemcKoro rocygapcT-
BEHHOro yHuBepcuTeTa. [OKTOp reorpaduyeckmx Hayk,
npodeccop. KaHaAnAaT reorpaduyecKmnx HayK.

MN. M. BuHorpapos
(BOPOHEMCKUIA rOCYAapCTBEHHbIV YyHUBEPCUTET)

B 2012 r. okoH4MN reorpaduyeckuii darkynbteT YamMypT-
CKOro rocyAapCTBEHHOro YHMBEpPCUTeTa No CneunanbHo-
CTn «reopesuna n reonHdopmaTturar. B HacToAulee Bpe-
MA — acnuMpaHT Kadeapbl reo3KON0rUN U MOHUTOPUHIa
OKpYMatoLle cpeabl BOpOHEMCKOro rocyaapCcTBEHHOro
yHMBepcuTeTa.

0. B. HKnenukos (UeHTp rurneHbl u snugemMmonorun
B BopoHecKon 06nactn)

B 1989 r. OKOHYMN TexHonornyeckuin dawkynoret Bopo-
HEMCKON rocy[apCTBEHHOM TEeXHONOrM4yecKkon awage-
MUK N0 CNeLuanbHOCTU «OXPaHa OKpyKatoLlel cpeabl 1
PaUMOHANbHOE WCNOMb30BaHWE MPUPOAHBIX PecypcoB».
B HacToAlee BpeMAa — 3aBeayloLuii oTaeneHnem nHdop-
MaUMOHHbIX TeXHONOrnit LleHTpa rurmeHbl 1 anugemMmnono-
run BopoHercKol o6nactu. [JOKTOp 6UONOrNYECKUX HayK,
npodeccop.

feonHdpOpMaLMNOHHO-
aHANNTUYECKUN KOMNJeKC AnA

obecneyeHMA MeaNKO-3KOI0rnM4eCcKoro
MOHUTOPUHIra BopoHera

CoBpeMeHHble KpyrHble ropoAa —  LEHTPbI
OCTPENLLNX 3KONOrnyecknx npobnem, a TexHo-
reHHoe 33rpA3HeHne ropoACKoV cpefbl ABNAETCA
06bEKTOM MOCTOAHHOr0 MOHUTOPUHIa pervo-
HaNbHbIX ~ MPUPOAOOXPAHHbBIX BEAOMCTB.
3¢ddeKTMBHAA OpraHM3auusa ropoacKUX CUCTEM
MeAMKO-3KO/TI0MMYECKOro MOHUTOPUHIA (MOHUTO-
pVHra BO34encTBUA BpeaHblX GaKTopoB cpefbl
06UTaHNA Ha 3[40POBbE HACeNleHNe) BO3MOMKHA
NNLWb H3 6a3e CoBPeMeHHbIX reouHGOPMaLIMOH-
HbIX TEXHOMOrnn, NPeaoCTaBMALNX [OCTATOY-
HbIA HA6OP MHCTPYMEHTOB AnA cbopa 1 aHanM3a
MHPOPMaLMKM, COCTaBNEHMA NPOrHO30B N NPUHA-
TUA Ha WX OCHOBE YMNPaBMIEHYECKMX peLleHUi
ONA MUHMMM33LMN 3KONOrnyecKkoro pmcka [11.

Lenbio AaHHOW paboTbl ABNAETCA CO34aHue
cneumanu3npoBaHHOro  reonHPoOpMaLMoHHO-
aHaNUTUYECKOro KOMIMMeKca AnA obecneyeHuA

33434 MeAUKO-3KONOrM4eCKOro MOHUTOPUHIA
N OUEHKM pUCKa ANA 300POBbA HaceneHuA
npu BO34ENCTBUM  XMMWUYECKUX BeLLecTs,
3arpA3HALWNX rOPOACKylo cpedy. B Kadectse
MOeNbHOro ropoAa BblbpaH KpynHenwumn
NPOMBILLAIEHHBIA LeHTp YepHo3eMbA — ropoa
BopoHe ¢ HaceneHvem 6onee 1 MAH YenoBek.

Pa3paboTka Komnnekca «MEO-IKO [UNC»
r. BopoHexa ocyulecTBnAeTCA B MPOrpaMMHoM
cpege MNC Mapinfo Professional. B KadecTtBe
KapTorpaduyeckon OCHOBbI  MCMOSb30BaHA
Tonorpadunyeckan KapTa r. BopoHema macwtaba
1:20 000. KapTa npuBA3aHa K MeCcTHOW cucrteme
KoopavHaT BopoHewckon obnactn (MCK-36).
Bce 06beKTbl KapTbl Pa3bUTbl HA CEMb OCHOBHbIX
TEMaTUYeCKNX CNOoeB:

* PacTUTENbHOCTb (BHYTPUrOPOACKME N NPpUro-
poAHble 3eneHble MAaCCuBbl, MNApKW, CKBepbl,
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dopmupytoLLMe «3eneHbil KapKac» ropoacKom
arnomepayumn);

* rngporpacduma (0CHOBHbIMM 06 BEKTAMM 3TOr0
cnoA ABNATCA BopoHemcKoe BOAOXPAHUAVLLE,
NOCTOAHHbIE N BPEMEHHble BOAOTOKN);

* MWUNble KBapTanbl ropoga (KBapTanbl
WUNOM ropoACKOM 33CTPOWKKM), pa3buTble Ha
3 YHKLMOHANbHbIE 30HbI:

- LEeHTPanbHaA MCTOPUYECKaA 4acTb ropoaa,
BKMIOYaA 06LeCTBEHHO-AeN0BY0  3aCTPOMKY
N «CTapYIO» 5-3TaXKHYI0 33CTPOVKY 1950-1970-x rr.;

- KBapTasbl C COBPEMEHHON MHOr03TaXKHOW
33CTPOVKON;

- YACTHbIA CEKTOp: MPeuMyLLeCTBEHHO OAHO-
3Ta)KHAA M KOTTEAMHAA KMNaA 3aCTPONK];

 MPOMBbILLNEHHbIE 30Hbl (NAoLWaan, 3aHATble
NPOMBILLAEHHBIMW NPeANPUATUAMW, U TeppUTO-
pUW CAHWUTAPHO-33LLUMTHBIX 30H);

* KBapTanbl HaceneHHbIX MyHKTOB, npucoeau-
HeHHbIX K BopoHey B 2010 r. (cena HuKonbcKoe,
MopropHoe, PenHoe);

* OCHOBHble aBTOMarncTpanun (Hanbonee Kpyn-
Hble W 3arpyseHHble TPaHCMOPTOM ynuubl
BopoHerka);

e MnpoyMe TPAHCMOPTHble KOMMYHUKaUnn
(kenesHble [OOpPOrM W MOCTbI, BblAeNEHHble
B OTAEe/bHbIA CNown).

Co3gaHHaA  KapTorpaduyeckaa  OCHOBA
ABNAETCA NONHOUEHHOW UndpoBOA KapTon
1N MNO3BONAET OCYLLEeCTBAATb MPUBA3KY K Hel
nobon Tematmnyeckon nHdopmauum (puc. 1).

BaKHEeMWMM 3TanoM B CO343HUN CUCTEMBDI
3KONOMMYeCKOro  MOHUTOPWMHra  ABnAeTCA
cb0p MefuKOo-3KONOrn4yeckon mHGopmauum
n dopmMmnpoBaHMe TemaTU4eckux 6a3 A3HHbIX
B0).

B npeactaBnAlT CcobBOM COBOKYMHOCTb
O3HHbIX  Pa3/IMYHOro  TWNa:  CTabubHbIX
W AVWHAMUYecKuX. K cTabunbHbIM OTHOCATCA
[aHHble MO WCTOYHMKAM TEXHOreHHOro pPUCKa.
[OnHaMunyeckme BKAOYAIOT B cebA [AaHHble
0 COCTOAHWUWM OKpyraloLen cpegbl (Ka4ecTBo
BO34yLUHOro 6acceriHa, 3arpA3HeHne NoYBeHHo-
ro MOKPOB3, BUOVMHAWKALMOHHbIE NPOABMIEHWUA)
W [O3HHble O COCTOAHUW 06LeCTBEHHOro

300poBbA  (peanbHas U MOTeHUManbHas,
MPOrHO3vpyemMasa 3a60/1eBaeMOCTb HaceieHus).

I Puc. 1. Yu¢posas kapma BopoHea

B/l No TexHOreHHOMy 3arpA3HeHMIO BO34YLLHO-
ro 6acceiHa COCTOUT M3 ABYX YaCTel: AaHHble
N0 KOHUEHTPauuMn 3arpA3HALWMX BeLecTs
B aTtMochepe 1 B CHEXKHOM MoKpoBe. OCHOBHbIM
WCTOYHUKOM MH)OpMauun Ana uccne[oBaHui
CNy®unn  GoHaoBble [aHHble PernoHanbHON
CUCTEMbI  COLMANbHO-MMIMMEHNYECKOro MOHWUTO-
puHra. ba3a pAaHHbIX «YpoBeHb 3arpA3HeHuA
aTMocdepHoro Bo3ayxa r. BopoHerka» chopmu-
poOBaHa Mo AaHHbIM MOHUTOPUHIA, KOTOPbIN OCy-
LeCTBNANCA aKKPeAUTOBAHHbIM UCMNbITaTeNbHbIM
nabopaTtopHbiM LeHTpoM (AUJIL) OBY3 «LleHTp
rUrneHbl 1 3NNAEMNONOrnn  BOPOHEMCKON
obnactu» n BopoHemwckum LIFMC — dunmnanom
OrBY «UeHTpanbHo-YepHo3eMHoe ynpasiieHne
no rvapoMeTeoposiorMm WnU  MOHUTOPUHrY
OKpYatoLLeln cpeably».
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B no npuopuTeTHbIM 3arpA3HuTenamM (oKcug
yrnepoaa, OKcua a3oTa, ANOKCUA a30Ta, ANOKCUA,
cepbl, Nbinb, ¢eHon, cama, dopmanbaerng
1 HEKOTOpble Apyrue HrpeaneHTbl) GopMmnpoBsa-
Nacb B 3NeKTpoHHoM Tabnuue Microsoft Excel,
3aTeM nMpuBA3bIBaNacb K HKapToocHose. B[
MO 3arpA3HEHWI0 CHEXHOro MOKPOBa CO0343Ha
no pe3ynbTaTaM XMMUYEeCKOro aHanu3a, npose-
OEHHOro B 3uMHMe nepuodbl ¢ 2012 no 2014 r.
Ha 6a3e y4ebHO-HAy4YHOW 3KOMNOro-aHaNUTU4e-
CKoW nabopatopumn dakynbTeTa reorpadum, reos-
Konormm n TypuamMa BopoHermcKoro rocygapcr-
BEHHOro yHnsepcuTeTa. B xoge nepsoro aHanv3a
(¢eBpanb 2013 r.) 6bl1 NpousseneH otéop 27
npob cHera, yCNOBHO pacnpefeneHHblx No nATx
®YHKUMOHANbHBIM 30HaM ropoAa C Pa3HoW CTe-
NeHbl0 TeXHOreHHoro Bo3genctsunA. B despane
2014 r. 6bin npou3BedeH oTbop 48 npob —
noytn B ABa pasa bonbwe. WHbopmaumA
no BTOpOM 4actu B[] TakKe npuBA3aHa
K KapTOOCHOBE MNyTeM reoKoAUPOBaHMA
XMIMUYECKOro aHann3a CHeXHOro NoKpoBa.

Ba3a no NCTOYHWKAM TeXHOreHHOro BO34encT-
BWA, KaKk 1 B[l No TexHoreHHOMy 3arpA3HeHuIo
BO34yLIHOro 6accenHa, cCocTouT U3 ABYX NOAPa3-
[enoB: aHHbIe MO NPOMbILLAEHHbIM 06BbEeKTaM 1
no asTOTpaHCcNopTy. Mogpasgen, BRAYAOLNA
[aHHble MO NPOMbILLIEHHbIM 06beKTaM, co34aH
H3 OCHOBE K3AaCTPa OCHOBHbIX MPOMbILLAEHHbIX
npeanpuATMn BopoHera (OaHHble YnpasneHus
PocnpvpogHaa3opa no BopoHexcKon obnactn),
COOEPHUT MOMHble Ha3BaHWA NMPeanpuATUA, KX
afpeca, Knacc BpegHOCTW, BanoBon BblIGPOC
3arpA3HALLNX BeLLecTB B aTMochepy 1 NpoLeHT
OT obuwero Bblbpoca. TemMaTnyeckaa UHPOPMa-
umA 3Toro nogpasgena b npuBA3aHa
K NPOCTPaHCTBEHHO-KOOPAUHNPOBAHHBLIM rpadpu-
YEeCKMM O06BEKTaM COOTBETCTBYIOLLEro oA
umdpoBon KapToocHoBbl. BToporn nogpasgen
coaepHmnT nHbOpMaunilo No YANYHO-JOPOHKHON
cetu ropoaa. Cloaa BXoAUT nepeveHb OCHOBHbIX,
Hanbonee KpynHbIX ynuL C yKa3aHWem cpeaHewn
WHTEHCUBHOCTU ABWMEHWA aBTOTPAHCMNOPTA
(KonnyecTBO aBTOMObGMNEl B 4ac), BbIbBpPOCOB
3arpA3HAIOLLMX BELLeCTB U KaTeropun, K KOTOpoWn

OTHOCUTCA yNnua. HKaTeropum NPUCBOEHDI
ynMuaMm B 33BUCMMOCTM OT WHTEHCUBHOCTU
ABUMEHMA aBTOTPAHCMNOPTa, CpefdHel CKOpOCTU
MOTOK3, KONMYeCTBa MOMOC ABMMEHUA U OAWHDI
aoporu. Bblbpocbl  3arpA3HAOWMX BeLecTs
paccynTaHbl C Y4eTOM KaTeropum u PpanoHa
pacnonoenua ynuupl [31.

CtaHgapTHbii - dyHKumoHan [NC  Maplinfo
Professional npepoctaBnAeT BO3MOMHOCTb
Npo13BOAUTb aHanu3 mmetoLlenca nHbopmauum
Ha OCHOBe ee rpadu4eckoro npeacTaBfeHUA.
HarnAagHo nokKasaTb 3TO MOryT, Hanpumep,
TeMaTuyecKme KapTbl MUHEPaNN3aLun CHeroBbIX
BOA, MOCTpPoeHHble no B[] TexHOreHHoro
3arpA3HEHNA CHEHOro NOKPOBa.

HapTbl Npe4cTaBnAloT cob0 MHTEPNONNPOBaH-
HYI0 MOBEPXHOCTb, CO3A4aHHYI0 Pa3HbIMWN MeTOoAa-
MU, C NOCTPOEHHBbIMU U30MHUAMM (MPY NOMOLLM
npunoxennAa «MosepxHocTb»). B MMC Maplinfo
MCNONb3YyITCA [ABa MeTo4a WHTepnonAuun:
MeTo4 O06pPaTHbIX B3BELUEHHbIX PACCTOAHUN
(Inverse Distance Weighting — IDW) n Hepery-
nApHom ceTtn TpeyronbHUKoB (Triangulated
Irregular Network — TIN). Mo onbITy nocTpoeHna
NOAO06HbBIX TeMATUYECKMUX NMOBEPXHOCTEN MOMKHO
cAenaTtb BbIBOA, YTO A4/1A KaPT, OCHOBbIBAIOLLMXCA
Ha AaHHbIX MO TOYKaM, HE3aBUCUMbIM U He BAWA-
IOLWLMM APYr HA ApYra (KaKMMW ABNAKTCA A3HHble
3arpA3HEHNA CHEMHOro MOKPOBAa), K TOMY e
Haxo4AWMNMCA Ha 3H3YUTENbHOM yAaneHun apyr
oT Apyra, bonee npvemnemMbiM OKa3ancAa MeTos
IDW (puc. 2). CTOUT OTMETUTb, YTO eCTb BO3MOMK-
HOCTb Nony4YeHnA nHGopMaLMm 13 Moboro MecTa
yHe roToBOW MOBEPXHOCTW, YTO BecbMa yaobHO
Npy OTCYTCTBUN JOCTATOYHO MYCTOWM CETU TOYEK.

MomMnMo nocTpoeHnA nosepxHocTen, Mapinfo
pacnonaraet 6oraTbiM  HabopoMm  Apyrux
VHCTPYMEHTOB ANA aHanu3a uHpopmauum b. K
HUM CcnepyeT OTHeCTW CpefcTBa, Mo3BoNALLLMe
COpTMPOBaTb AaHHble, NPOV3BOAUTb BbIGOPKY
no 33paHHoMy ycnosuio  (co3gaHue  SQL-
3anpocoB). 33gaHue SQL-3anpocoB HaxoguT
NPYMEHeHNe NMpu peLleHnn COBEPLLEHHO Pa3HbIX
BOMPOCOB, B YaCTHOCTW, 3TOT MHCTPYMEHT byaeT
noneseH npu HeobXoAUMMOCTU BbIABNEHUA
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NPOMBbILLNEHHbIX 06BEKTOB, BbIGPOC 3arpA3HALo-
LMX BELLeCTB B aTMOCPepy KOTOPbIX BbilLe orpe-
[OeneHHbIX YCTaHOBMEHHbIX npedenos. BcA Tema-
TMyeckana uHGOPMaUMA, NPUCBOEHHAA rpaduye-
CKUM OB6BEKTaM B CI0AX, CO3AaHHbIX B Maplnfo,
npegctasnAeTcA B Buge Tabnuy. OTcloga
1 BTOpPOE HaUMeHOBaHWe cloeB — Tabnuupl. Mpu
3TOM, NPoM3BO/AA BLIGOPKY ONpefeneHHbIX CTPOK B
Tabnuue, MOMHO BMAETb W CaMU O6BEKTH
Ha KapTe, KOTOPbIM COOTBETCTBYIOT 3TV CTPOKM.
TaKKe MOMHO MpoOCMOTpPeTb UHbOpMaLMo
06 nHTepecyoLLMx 06 beKTax, BOCNONb30BaBLUNCH
WHCTPyMeHTOM «MHbopMauma». B Tom cnyyae,
€C/IN HYXHO BbIYUCUTD CTATUCTUYECKME BeNnyu-
Hbl (CpegHVe W CyMMapHble MoKasatenu) Mo
HECKONbKUM  06beKTaM, aKTUBMPYEM  OKHO
«CTaTUCTKa». OCHOBHOE MPEeUMyLLecTBO 3TOW

MuHepanusauus,
Mrin
| Bl
W 153
0 134
O 116

Puc. 2. Kapma MuHepanu3ayuu cHe208bix B0d, NOCMPOeHHAA
memodom IDW-uHmepnonauuu

GYHKLMM COCTOUT B TOM, H4TO OKHO OCTaeTCA aKTUB-
HbIM [3¥e TOrAa, KorAa Mbl paboTaem C KapTow,
4YTO NO3BONAET Bbl6UPaTb 06BEKTHI B MPOM3BO/b-
HOM nopAAKe, CHUMaTb BblAeneHne ¢ 0gHUX 06b-
€KTOB, BblbUpaTb Apyrve U NOCTOAHHO MOoNy4aTb
CTaTUCTUYECKME MOKa3aTenn no 3TOW BbIGOPKe.
CyLecTByeT BOSMOMHOCTb PacyeTa MHTerpanbHbIX
rnokasartenen ¢ BHECEHWEM PACCUYUTAHHbIX Benu-
4YnH B Tabnmuy. 3a 3Ty PYHKUMIO OTBEYAET UHCTPY-
MeHT «O6HOBUTb KOMOHKY». [lpumepoM ero
NCNONb30BaHUA MOMET CIIYHUTb PacyeT MHAEKCa
3arpAsHeHnA aTtMmochepHoro Bo3dyxa. Takwke
BaMHOM GYyHKUMEN ABNAETCA NoCTpoeHue bydep-
HbIX 30H (Hanpumep, C3HWUTAPHO-3aLLUUTHBbIX 30H
NPOMBILLNEHHbBIX NPeanpUATUN).

OnucaHHble WTATHbIE WHCTPYMEHTbl U yH-
KUMKW, XOTA 3TO NUWb Hebonbllasa 4YacTb BCero
Habopa cpepcts MNMC Maplnfo, npegocTaBnalT
6oraTbln BbI6Op BO3MOMHOCTEN 4n1A aHanm3a b/.
Ho pare wncnonb3oBaHMe BCero apceHana
MHCTpYMeHTOB [VIC MOXeT 0Ka3aTbCA HegocTa-
TOYHbIM BBUAY OTCYTCTBMA OMpeAeneHHbIX
PYHKUMIA, HEobXoAUMbIX B A3HHOW CUTyauuw,
b0 anropuTM pelleHnA HeKoTOopbIX 33Aad
npegnonaraet 60nbWOA 06beM OAHOTUMHBIX
onepauun, nNpov3BOAUMBIX BPy4YHy0. B 3TOM
cnyyae npuxoamuTca npuberatb K MPUMEHEHWUIo
A3bIKOB MporpamMmupoBaHuAa. B cpege Maplinfo
TaKUM MHCTPYMeHTOM ABnAeTcA MapBasic.

B npouecce paboT no co3gaHuio undposon
KapTorpadnyeckor OCHOBblI BO3HWK BOMNPOC
0 HeyaobCTBe TMOCTOAHHOrO MepeKIYeHnA
Meway WHCTpyMeHTamun «Casur» un «Bblbop»
NnyTeM HaMaTUA Ha COOTBETCTBYIOLLUME KHOMKM
Ha naHenn WHcTpymeHToB. Mpn oundposke
pacTpPOBOro M306pareHnA 4acTo Heobxoanmo
nepemMewlaTtbcA MO KapTe W BblBUPATL
onpefeneHHble 06beKTbl. 33 BbIMOMHEHUE 3TUX
dYHKUMIA OTBEYaIOT [AaHHble WMHCTPYMeHTbl. Bo
MHormx nporpammax (Topocad, EasyTrace) 310
HeyqobCTBO YCTP3HEHO MyTeM 334aHuA 3TUM
KOMaHAaM «ropAYMX Knasuwy». B HaweM cryyae
ObI10 PELLEHO MOWTU TEM e NyTeM.

B NYHKT ropv3oHTanbHOro MeHio «lpaBKa»
6binM Aob6aBneHbl COOTBETCTBYIOLLME KOMaHAbI,
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no3BonAlLWne NepeknodaTb  WHCTPYMEHTbI
«CaoBur» n «Bbl60p» HaXaTtnemMm cneunanbHbIX
KNaBULW Ha KNaBuMaType KoMmnbloTepa. BTopbimM
npumMepom npumeHeHnAa MapBasic caywut
co3gaHne Bl no oueHKke puUCKa ANA 340pOBbA
HaceneHwsa, CBA33HHOr0 C  XUMWUYECKUM
3arpA3HeHnem aTMochepHoro BO34yXa.
Ha ocHoBe wHpopmMaumm B No TexXHOreHHoMy
3arpA3HeHno BO3ayLWHOro 6accenHa cpeacTBa-
mu MNC Maplinfo Professional 6bina nponsseneHa
oueHKa noTeHuuanbHoW 3aboneBaemocTy,
npeanonaraloLLan pacyeT NoKa3aTenen KaHuepo-
FEHHOr0 W HEK3HUEepOreHHoro PpuCcKoB AnA
3[0pOBbA uTenen r. BopoHerwa. ANroputMmbl
OUEHKM PUCKE BbIbpaHbl B COOTBETCTBUU
¢ «PyKoBOACTBOM MO OLlEHKEe PUCKa ANA 340po-
BbA HaceneHuAa Mpu BO34ENCTBUN XUMUYECKUX
BeLLeCTB, 3arpA3HAIOLLMX OKPYHAIOLLYI0 cpeay»
(P 2.1.10.1920 - 04)[2]. OgH3aK0o A3aHHAA OLEeHKa
npegnonarana coseplueHne 60MblWoro 06bema
onepauuni, 4YTO 3H3YUTENbHO YBENNYMBANO
BPEeMEHHbIe 3aTPaTbl Ha MOCTOAHHOE 06HOBEHME
N gononHeHwe  uHGopmauum, 0COHEHHO
c yyeToM Toro ¢akta, yto B gonrkHa Bcerga
HaX0AUTbCA B aKTYa/IbHOM COCTOAHUW. BO3HMKNA
Heobxo04MMOCTb aBTOMaTM3aumm npouecca. AnAa
3TONM uenu 6bin pa3paboTaH Moayb, NO3BONAIO-
WM nNpou3BOAUTb PaCHeT KONNYeCTBEHHON
OLIeHKWN PUCKa ANA 300pOBbA HaceneHna. [1aHHbIN
MoAayNb NpeacTaBnAeT CcOboW MpUNoHeHne, Npu
3aMnycke KOTOpOro B rOPU30OHT3/IBHOM MEHI0
«MapInfo» gobaBnAeTcA NyHKT «PWUCK» cnpaBa
OT MeHio «CnpaBKa», M BHIOY3ET B cebA Tpu
KomaHAbl: «Co3aaTtb Tabnuuy Risks_MBy, «Pacyet
JKOMIOrMYEeCKOro PUCKa», 3@ TaKMe KoMaHay
«Bbixoa», 3aBepLUatoLLy0 paboTy NporpamMmbl.
MepBaA KOMaHA4a [aHHOr0 MeHl Aaet
BO3MOMXHOCTb C03[43aTb HOBbIA CNON B NpOeKLUn
OaHHOM  KapTbl. Cnom BKA4aeT B cebA
HECKONIbKO rpaduyeckmnx 06 HEKTOB, PacMosoMHe-
HMWEe KOTOpbIX COBM3A3ET C MeCTOMOSIOMEHNEM
noctoB HabnogexHmAa LIMMC Ha KapTe. KomaHaa
«PacyeT 3KOMOrMYecKoro PpuUCKa» Bbi3biBaeT
OAHOUMEHHOE ANANoroBOe OKHO, BKOYatoLLee B
cebA HeCKoNbKO BbIN3AaloLMX CrUCKOB. B oKHe

npeanaraeTcA nocnefoBaTesibHO BbibpaTb B,
Ha OCHOBe KOTOpOW ByaeT BeCTUCb pacyeT, 1 BUA
pacyeTHOro PUCKa —  KaHLEepOreHHoro wnm
HeKaHueporeHHoro (puc. 3). Pa3paboTaHHbIf
MoAayfNb CBOAWUT K MUHUMYMY MEXaHUYeCKUiA
PYYHOW TPyA, @ TaK¥e BepOATHOCTb COBEpLUEeHMA
OLLMBOK MpY pacyeTax.

XapaKTepuCTMKa HEKaHLEePOreHHOro pUCKa
NpoBOANNACH C ABYX NMO3ULMIA: OCTPOro U XpOHU-
YecKoro BO3AencTBuA. [NA XapaKTepucTuKu
HEKaHLEepOreHHoro pucka oOT BO34encTBuA
Ha OpPraHn3M XMMUYECKNX BeLLlecTB UCMOb30BaH
KoapoduumeHt onacHoctn (HQ), KoOTOPbLIV
paccynTbIBAeTCA KaK OTHOLUeHVe GaKTUYecKomn
KOHUeHTpauun BpegHoro BeuwlectBa (C))
K pedepeHTHON (6€30NaCcHON) KOHLEHTpauun
(RfC). BennunHa HQ>1 roBOpPUT O BEPOATHOCTU
BO3HWKHOBEHUA BpeAHbIX TOKCUYECKMX 3ddek-
TOB B OpraHu3me.

C y4eToM OHOHANpPaB/IEHHOCTW BO34ENCTBUA
BeLLlecTB Ha OpraHbl U CUCTEMbl YeloBEYEeCKOro
OpPraHM3Ma pacCyUTbIBANICA MHOEKC OMacHoOCTU
(HI) no popmyne

HI=HQ, +HQ,+...+HQ,

roe N — 4YUCNo BewecTB OAHOHAMPaB/IEHHOMo
BO34eNCTBUA.

PUcK ocTporo BO3A4encTBMA OUEHMBANCA
MO  M3KCUMMAsNbHbIM  3H3YEHWAM  Pa30BbIX
KOHLEHTPaLMA. PUCK XPOHUYECKOro BO3A4eNncT-
BWA OUEHMBANCA Mo cpegHemy apupmeTu-
YECKOMY 3H3YeHUI0 MAaKCUMasbHbIX Pa30BbIX
KOHLEeHTpauni.

KaHueporeHHbih puck (CR) B TeyeHue HuU3Hu
onpegenaAeTcaA no ¢opmyne

CR = ADD*SF

rae ADD — cpefHAA CyTOYHAA [03a B TeyeHue
HU3HW, Mr/(Kr*geHb); SF — GaKTop KaHueporeH-
HOro NOTeHLMana, Mr/(Kr*geHb)-1.

Mpyv 3TOM ANA OUEHKM 3KCNo3uuum n3bpaH
OCHOBHOW MyTb MNOCTYM/IEHUA 33arpA3HALLNX
BewecT8 B OPraHU3M — MWHraNAUNOHHbIN.
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PacueT 3Kkonoruyeckoro pycka

x

TMpONSBECTH PACHET NO AaHHKIM 13 TaBnb:

3anonHWTL KenoHky Tabnuubl Risks_MB:

BhibepuTe THN pucka

| Posts ~

Konotka Tabnmnuysi:
formaldehyde w

SKONOTHUECKHI pHEK
() KanueporexHbii

() HeranueporerHsiii

|P33Mep: 45,23 km = |MzmeHnemelid: HET

I Puc. 3. uanozosoe 0KHO «Pacyem 3K0/102U4eCKO20 PUCKA»

|

* |BeifpanHeit: HET

CpegHAa cyTodHaA o3a (ADD) paccunTbiBanach
ANA [ABYyX BO3pacTHbIX rpynn (getm 6 net
" B3pocnoe HaceneHwue) COrnacHo
peKoMeHAaUNAM, W3/I0KEHHbIM B PYKOBOACTBE
P 2.1.10.1920—04 [2].

M3 KOHTpoNvpyeMbix B aTMOCHEpHOM BO3ayxe
BeLeCTB LWeCTb ABMAITCA KaHLeporeHaMmun, AnAa
KOTOPbIX YCTaHOBMEH (AKTOp KaHLEepOreHHoro
NoTeHLMana npu MHranAUMOHHOM BO34eNCTBUN
(SF)): dopmanbaerna, ceuHel, caxa, xpom (VI),
1,3-byTagueH, cTmpon.

Mpn aHanuse [aHHbIX MO  3arpA3HEeHWto
BO34yLWHOro 6acceriHa 3a nocnegHue NATb neT
(2009-2013 rr.) BbIABNEHO, 4TO Haumbonee
HebnaronpuATHaA CUTyauuAa XxapakTepHa AnAa
TPAHCNOPTHOM GYHKUMOHANbHOM 30HbI.

MpeBbiweHnAa MOK B 3TOM 30HE OTMEYalTCA Mo
COEepHaHNIo0 OKCKAA Yrnepoaa, ANOKCUAA Cepbl,
AvoKcnAaa asoTta, dopmanbaernaa, B3BeLLeHHbIX
BelecTts, peHona ot 1,3 go 13,7 pasa.

OnA NpoMbILWNEHHON (GYHKLUMOHANbHOW 30HbI
TaKe xapakTepHbl npesbiweHnAa [AOK  no
COAEePHaHNI0 OKCMAA yrnepoaa, AMOKCMAA a30Ta,
dopmanbgernga,  B3BELWEHHbIX — BeLlecTs,
¢deHona ot 1,2 o 5,3 pasa.

B uenom B TPaHCNOPTHOW 30HE MpeBbllIeHUA
MAK oTMe4eHbl N0 CoAepHaHnIo LWeCTN BeLecTs,
B MPOMbDIL/IEHHON 30HEe — MATU BeLlecTs,
B LEHTPANIbHOW NUCTOPUYECKON HKNON GYyHKUMO-
HanbHOM 30He — Tpex BewecTB (OKCMA3
yrnepoga, AMOKCMAA a30Ta, B3BeLUEeHHbIX
BeLLeCTB), B HWU/bIX 30HaX C COBPEMEHHOW MHO-
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rO3TaXKHOW 3aCTPOMKOM W Ha TepputTopum
YacCTHOr0 CEKTopa — MO COAEPHAHUIO TOSIbKO
B3BeLLEHHbIX BellecTB. TakaA MHPOPMaUMOHHAA
KapTWHa ABNAETCA 33KOHOMEPHOM K 06bAC-
HAeTCA npeobnagaHMemM BKN343 B YPOBEHb
3arpA3HeHVA BO34YLIHOW cpefbl aBTOMOHUAbHO-
ro TpaHcnopTta. Kpome Toro, obpaLiaeT Ha ceba
BHUMaHVe TOT GaKT, YTO M3 Hunbix GyHKUMO-
HanbHbIX 30H Haubonee Hebnaronony4yHas
cuTyaumA  CNoXunacbe B LEHTPasbHOWM
NCTOPUYECKON MHWIon YHKLMOHANBbHOW 30He,
ANA KOTOPOW XapaKTepHa BbICOKAA aBTOTPaH-
CMNOPTHaA Harpy3Ka B COYMETAHUM C UCTOPUYECKM
peann30BaHHbIMK YCTapeBLUMMKN MPUeMamu rpa-
[0CTPOUTENIbHOMO NPOEKTUPOBAHNA, B TOM Yucne
Y3KMMU NPOE3MMMN YaCTAMU YINYHBIX MArmcTpa-
nen, 6AN3KUM 1 MNOTHBIM MPUMbBIKAHUEM K HUM
3[4aHWIA, 4YTO yXyALlaeT YCI0BMA PacCenBaHuA
BbIX/I0MOB OT aBTOTPAHCNOPTa W MNOBbILLAET
@3POTEXHOrEHHOE 3arpA3HEHME.

Mpn oueHKe XpOHMYECKOoro BO34eNcTBMA
YCTGHOBMEHO, Y4TO KO3POUUMEHTbI OMaCHOCTW,
XapaKTepu3yloLLMe HeKaHLeporeHHbIN PUCK, npe-
BblLWanM rnpuemnemblin yposeHb (HO>1) no
4 BewlecTBaM (OMOKCMA Cepbl, ANOKCMA 330Ta,
dopmanbgerng, B3BeLWIEHHble  BellecTBa).
Hanbonee 3Ha4YMTENbHbIA HEKaHUEPOreHHbIN
pUCK 06yCNoBneH NPUCYTCTBUEM B aTMOCHEPHOM
Bo3gyxe dopmanbgervga (HQ gnAa npomMbilLneH-
HOWN, TPAHCMOPTHOM W HWIo GYHKLMOHANbHOWM
30Hbl cOOTBETCTBEHHO 3,1; 3,1; 1,5-1,7).

Mpy oueHKe OOHOHAMPaB/IEHHOro BO34ENCT-
BMA BeLLeCTB YCTAaHOB/MEHO, YTO HenpuemnemMbiv
VPOBEHb HEKaHUeporeHHoro pucka (HI>1)
XapaKTepeH AnA pa3BUTUA MNaTONOrMN OpPraHoBs
ObIXaHWA, KPOBETBOPHON CUCTEMbI, LeHTPasIbHOM
HEPBHOWM N UMMYHHOW CUCTEM.

MpeBblLLEHMA NPUEeMNEMOro YPOBHA HeKaHLue-
poreHHoro pucka (HI>1) BbiABAeHbI MO cnegyto-
LM OpraHam u cuctemam: 60n1e3HAM OpraHoB
abixanmAa (HI — pgo 9,50 B npOMbIWNEHHON
GYHKUMOHANbHOW 30He), HapyLUeHWAM UMMYHHOMN
cuctembl (HI — go 5,24 B npombilneHHon GyH-
KUMOHaNbHOM 30He), bone3HAaM Kposu (HI — go
2,34 B TP3HCMOPTHOM (YHKUNOHANBHOW 30He),

60ne3HAM UEeHTPaNbHOW HEpPBHOW CUCTEMBbI
(HI — po 1,29 B npoMbliLLneHHON GYHKLMOHanb-
HOW 30He).

B uenom no cymmam KoadduumeHToB onacHo-
¢t (ZHQ), XxapaKTepu3yloLMX HeKaHLLepOreHHbINn
PUCK MPWU  XPOHWYECKOM  WHranAUMOHHOM
BO34eNCTBUM 3arpA3HAIOLLMX BeLlecTs, Hebnaro-
nosny4me Hanbosee BbIpaXKeHO B NPOMbILLIEHHOW
N TPaHCNOPTHOM  GYHKUMOHANbHbLIX 30HAX:
cofepHaHne BpeHblx BeLecTs Bbile $OHOBOro
3Ha4eHuA B 4,6 1 4,3 pa3a COOTBETCTBEHHO.

OueHKa KaHLeporeHHOro pucKa Ana 340poBbA
HaceneHwsA, nNPoBeAeHHaA Mo wumelwmMcA
pe3ynbTataMm NabopaTOPHbIX UCCNe[0BaHUN
KayvecTBa aTMochepHOro Bo3ayxa Ha TeppuTopum
r. BopoHe)a, nokasana, 4To Henpuemnemble
VPOBHU WHAMBUAYANbHOrO KaHUEpPOreHHoro
pucka (Bblwe npuHATOro B Poccuinckon
Qepgepaunun, cocTaBnAlLero AnA 3arpAsHuTe-
nen atmocdepHoro Bo3gyxa 1*10-4, T. e. 0gHOro
cny4yan OHKONOrnyeckoro  3abonesaHuA
Ha 10 TbIC. YeNOBEK) OTMEY3TCA N0 BO3OENCT-
BUO oKkcmaa xpoma (V1) n 1,3-bytagmeHa.

B uenom B NpoMbILLINEHHON GYHKLMOHANbHOM
30He O0TMe4yalTcA Hambonblume 3HaYeHuA
CYMMapHOro NHAMBWAYANbHOMO KaHLEeporeHHoro
puUCKa Kak ana s3pocnoro (4,89*103), Tak n gnAa
[eTcKoro Hacenexus (4,38*10-3).

TakuM 06pa3oM, CO3AaHHbIA reonHpopmaum-
OHHO-3HANIMTUYECKUIA KOMMIEKC MOMET 6bITb
yCMeLwHo NCNoNb30BaH B peann3aummn aBToMaTu-
3MPOBAHHOM0  3KOMNOMMYECKOro MOHUTOPUHIA
ropoAckon cpeabl. bnarogapa reovHdopmauu-

OHHbIM  TexHoNormAM npouecc O6pa6OTKI/I
N 3HaNM3a Pa3HONNaHOBbIX MPOCTPAHCTBEHHbIX
AdHHbIX  NpoucxoguT  3HAYUTENbHO b6onee

0MnepaTuMBHO, YeM C MPUMEHEHWEeM TPaaULIMOH-
HbIX METOAOB, YTO OKa3biBAET MPAMOE BAUAHME
Ha NpUHATME 3PPEKTUBHbIX YNPaBAEHYECKNX
pelweHnn B chepe obecneyeHMA IKONOrMYeCKon
6e30MacHOCTY ropoja.

AHanu3 cyulectsyloelit CUCTeMbl MOHUTOPUH-
ra YpOBHA 33arpA3HeHMA  aTMocdepHOoro
Bo3dyxa r. BopoHera mnokasan, 4TO OHa
TpebyeT coBepLUeHCTBOBaHMA. B HacTosLee
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BPeMA KOHTPO/Ib BeAeTCA MO OrpaHUYeHHOMyY
MEPEYHI0 BELLECTB, CUCTEMATUYECKN KOHTPO/N-
pytoTca KOHUEHTPaLWn TOMbKO 16 13 HUX, Y4TO
TpebyeT paclMpeHNA CMEKTPa KOHTPONMPYEMbIX
BewlecTs. C BO3pacTaHWeM 0onv BNUAHUA BbIBPO-
COB OT aBTOMOBMWNBHOO TPAHCMOPTa Ha YPOBEHb
3arpA3HeHMA MpU3eMHOro Cnos BO34yxa 3Ta
npobnema 060CTpAETCA, MOCKOMbKY BbIX/0MbI
aBTOTPAHCMOPTa YyCyrybnawT cuTyaumto no
YPOBHIO 3arpA3HeHuA BO34YyXa KaK
B MPOMbILNEHHbIX, TaK WU B MWUablXx 30Hax [3].
Cepbe3Hyto npobnemy npeacTtaBnAlwT cobon
TaKHe aBTOMObUNbHbIE MPOBKK, YTO CNOCObCTBY-
€T MOBbILWEHNIO KOHLUEHTPauuii 3arpA3HALLNX
BELLEeCTB B NPU3EMHOM C/l0e BO3ayXa.

HaK M3BeCTHO, CHWMKEHWEe 3arpA3HeHns BO3-
AYWHOW cpefbl aBTOTPAHCMOPTHBIMU CpeacTBa-
MU O0CTUraeTca MHoruMun metoaamu. Hanbonee
3QDEKTUBHbIMK  CYMUTAOTCA  MOAEepHM3aumA
1 nogaepHaHne NCNpaBHbIMU CUCTEM HENTpann-
33UMM  OTpaboTaBLUMX ra30B, HOPMATMBHbIE
OrpaHUYeHWA, 3 TaK¥e  UCNONb30BaHUe
aNbTEPHATUBHOro TonIMBa. PelleHne npobnemol
CHUMEHWA 3arpA3HEeHMA MOMKET b6biTb TO/bKO
KOMMMEKCHbIM.  [ONA  yMEeHblUeHMA YpOBHA
3arpAsHeHnA aTMocdepHOro Bo3ayxa Heobxoam-
MO TaKe peryaMpoBaTb TPaHCMAOPTHble
HarpyskM Ha ynuuax ropoaa, genaa ux 6onee
paBHOMepHbIMW.  Hanbonee  3arpyreHHble
YYaCTKM TPAHCMOPTHOM ceTn Heobxoaumo
ny6nnmpoBaTb, MNPOKNaAblBaA HOBble JIMHUM
OBUMEHMA TPAHCMNOPTa.

OxpaHa atMocdepHoro Bo3ayxa OT 3arpAsHe-
HWA BbIBPOCaMM MPOMbBILLNEHHBIX WCTOYHUKOB
BK/OYaeT B cebA peannsaumio:

1) CaHUTApHO-OPraHM3auUMOHHbIX Y CAHUTApHO-
TEXHUYECKMX  MeponpuATuiA  (opraHusauusa
CaHWUTAPHO-33LLUMTHbIX 30H, BHEAPEHWe MeToaoB
3PPEKTUBHON OYUCTKM BbIBPOCOB CTaLMOH3PHbIX
WCTOYHWKOB NpeanpuATUA OT BPeAHbIX 3arpA3HA-
IoLWMX BewlecTB (ra3oB, N3poB, 33p030Nen);

2) COBEpLUEHCTBOBAHME TEXHOMOMMYeCKMX
MpoOLECcCOB C Uenblo YMeHblueHUs 06bema
BbI6pPOCOB, BHeApeHune ManooTXxoaHbIX
TEXHONOrni;

3) obecneyeHne WCNONHEHUA TpeboBaHUN
NPMPOAOOXPAHHOIr0 3aKOHO4ATEeNbCTBE, MPUPO-
[O0OXPaHHbIX U MMrMeHNYEeCKNX HOPMATUBOB.

OnA  CHMKeHWA a3pOTEeXHOreHHOro PUCKa
N 0340pOBMEHNA rOPOACKON cpeabl He06x0anUMa
LeneHanpaBneHHaA 3KOM0rnYeckaa MoUTUKA,
COCTaBHbIMU 6/10KaMM  KOTOPOW MoOryT 6biTb,
BO-MeEpPBbIX, PEKOHCTPYKUMA TPaHCMOPTHbLIX
ceTelt ropoga C yBEIMYEHMEM WX MPOrMYyCKHOW
CNOCOBHOCTK, YNYyYLLEHNEM K3YeCTBa LOPOHHOMo
NOKPbITUA, yBEeNNYEHNEM CPeHeN CKOPOCTH ABK-
KEHWA TPAHCMOPTHbLIX CPeacTB U CO343HMEM
TPAHCNOPTHbIX KOPMAOPOB MO TUMY COBPEMEHHbIX
«OPraHMYecKnX CUCTEM» rOPOACKOr0 TPAHCMOPTa
BO MHOMMX €eBPOMEeNCKMX ropoaax; BO-BTOPbIX,
N3MeHeHne TONMBHOro 6anaHca B Tenno3Hepre-
TWUYECKOM MPOMBILLNEHHOCTM C NOJIHBbIM Mepexo-
OOM H3a ra3 B KayecTBe TOMIMB3; B-TPETbUX,
6onee BbICOKOE O3efIeHeHWe BHYTPUIrOpOACKOro
NPOCTPaHCTBA C BHEAPEHNEM B COCTaB MOC3AO0K
ra3oyCcTONYMBbIX 3e/1eHblX HacamaeHun (tonons,
ACeHA W ap.), a Takke 6onee wuMpoKoe
NPUMeHeHNe BepPTUKANbHOro 03eneHeHMA CTeH
W KpbiW  AOMOB MO OMbITY PAA3 KpYMHbIX
ropogoB EBpPOMbl, 4TO MO3BOMUT  CHU3UTb
3arpA3HeHne BO34ywWHOro 6acceriHa B6M3M
aBTOMarncTpanen.
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A. P. Ctpykos
(LleHTp NpOCTPaHCTBEHHbIX NCCNeA0BaHWI)

B 2003 r. okoH4un CaHKT-MeTepbyprckmii rocyaapcTBeH-
Hbll 3N1eKTPOTEXHNYECKNIA YHMBepCUTeT, GaKynbTeT 6uo-
MeANLNHCKOWN 3NeKTPOHUKN 1 3KONOrNYeCKOW NHKeHepuw,
Nno CNeunanbHOCTU «UHMEHEPHaA 33aLUTa OKpyalollen
cpebl». C 2004 r. — reHepanbHbli gupektop MK «LleHTp
NPOCTPAHCTBEHHbIX NCCNeA0BaHUNY.

A. C.YurunHesa
(LleHTp NpOCTPaHCTBEHHbIX UCCe[0BaHNN)

B 2010 r. oKoH4YMNa MOCKOBCKWIA rocyA3pCTBEHHbIA YHU-
BepcuTeT reofesnun n KapTorpaduun, pakynbteT NpuKknaa-
HON KOCMOHAaBTWUKW, NO CNeunanbHOCTU «MHGOPMALMOH-
Hble cMcTeMbl U TexHonorumy. C 2013 r. — MMC-cneunanucT
K «LleHTp NpOoCTPaHCTBEHHbIX MCCNeA0BaHUIA».

MpocTpaHCTBEHHbIN MeTOA

aHaNn3a AOCTYMNHOCTH
MeaNLIMHCKOM NOMOLLN AeTAM
Ha npuMepe CaHKT-lNeTepbypra

Cuctema 34paBooxpaHeHnA Poccun npetepne-
na 6onblwne M3MeHeHMA C Hayana 1990-x rr.
B gononHeHne K ye cyllecTsyoLllemMy nonucy
06A33TeNIbHOr0  MeAUUMHCKOro CTPaxoBaHuA
(OMC) pobasuncAa nonuc [O6POBOMBLHOMO
MeaUUMHCKOro ctpaxoBaHua (OMC), KoTopbii
3HaYUTeIbHO PaCLUMPU/ BO3MOMHOCTN OK33aHWUA
MeAUUMHCKUX yCayr C MOMOLLbK  YaCTHbIX
MeAVLMHCKNX YYPeraeHnin Ha BCer Tepputopum
Poccun. Mopoaa 3a 3TW rogbl TOXe 3H3YNTEeNbHO
NnpubaBmMAM B KOMYECTBE MWAbIX KBAapTanosB
N OOMOB. 33 nocnegHve ABafuaTbh neT obuiunin
NPUPOCT MUMbIX nnowagen coctasmn 31% [11.
YcneBaloT Nn 33 ropoaamMu nevebHo-NpopuNaK-
Tnyeckme  ydpergernuna  (JINY), ocobeHHo
rocyaapcTBeHHble? Begb 60NbLUNMHCTBY MOMOAbLIX
Mam nonuc AMC HegoCTyneH, 3a4acTyio CeMbW
BbIHYX/AEHbl  BbINI34YMBaTb  MMNOTEKYy WU
apeHao0BaTb MWNbe, @ 3Ha4yuT, 3KOHOMUTb
Ha NNATHbIX MEANUNHCKNX YCyraxX. A OCHOBHbIMU
NMPUEMHBIMW NMYHKTaMW HaceneHuA, paboTatoLym-
Mu no OMC B cucteme nevebHo-NpoPuNaKTUye-
CKOM noMoLn MaTepAM W [eTAM, Ha CerogHsA
ABNAIOTCA TO/IbKO rOCYy4apCTBEHHblE AeTCKue
NOIMKAVHUKW.

[Ona npumepa paccmoTpum CaHKT-MeTepbypr —
Meranosmc C HaceneHvem bonee yem 5 M/H

Yesl0BEK N TeppuUTopren, paBHoM 1439 KB. KM.

[eTcKne rocygapcTBeHHble MOAUKANHUKKM —
3T0 601bHOE MeCTO BCen CUCTeMbl 34paBoOXpa-
HeHnA CaHKT-MNeTepbypra. BONbLWNHCTBO U3 HUX
Haxo4WUTCA B MJIQYEBHOM COCTOAHUW W [3BHO
TpebyeT peMoHTa. K ToMy e u3-3a geduumta
MeANLMHCKNX yYperaeHni, 60NbLION Harpysku
1 HeXBaTKM BPeMeHW Bpa4aM BCe TpyaHee noaaep-
HKMBATb XOPOLUMI YPOBEHb OKA3bIBAEMbIX YCIYr.

KayecTBO MM3HW rOpPOXaH B OFPOMHON CTene-
HW onpefenAeTcA Ka4eCTBOM 34paBOOXPaHEHUA.
OcobeHHO aKTyanbHO MMeTb xopowo paboTato-
LLIYIO CMCTEMY MO OKa3aHMI0 MeAVLUMHCKOM NOMO-
LW AeTAM, NOCKONbKY MHOrme 60/1e3HN MOMHO
npeaoTBPaTUTb, BbIMEYUTb WAN  KyNMpOBaTb
B [deTcKom Bo3pacTte. [lepBuyHasa 3abonesae-
MoCTb geTten B CaHKT-lNeTepbypre B BoO3pacTe
0-14 net Bo3pactaeT. OAHUMKN U3 rNaBHbIX PaK-
TOpOB pocTa 3ab60/1eBaeMoCTV ABMAIOTCA Mage-
HMe KayecTBa MNpeaoCTaBAAEMbIX MeAULMHCKUX
YCAYr U yMeHbLUEHe KONN4YecTBa 0bpaLLeHnin B
netckue NNY [2, 31

BaKHbIM KpUTepreM KayecTBa MeaULMHCKOM
noMown Ha 6Gonbwon TepputTopun (UK
B 60/1bLLIOM ropofe) ABNAETCA CBOEBPEMEHHOCTb
ee O0KasaHuA, T. e. 6onblwoe BHUMaHue
cTOUT yaenAtb reorpaduyeckomMy  GakTopy

51
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N COOTBETCTBEHHO pgoctynHoctn JINY [4].
B 6onbwunx ropogax npobnema [oOCTYNHOCTU
CTOUT 0COBEHHO OCTPO M3-33 BbICOKOW MAOTHOCTH
HaceneHuA, C OA4HOM CTOPOHbI, W 3aTPyAHEHWUN
C 06UWecTBEHHbIM TPaHCNOPTOM, MpobKamuy,
6oNbWMMN  PaACCTOAHMAMU — C  [OPYrom.
[eorpaduyecknin GakTop 0COH6EHHO BaXKeH eLle
N NOTOMY, YTO MHOrAa TPaHCMOPTUPOBKA MI0XO
OTParKaeTCcA Ha COCTOAHMM MNAUMEeHTa, U Cpasy
CTAHOBUTCA ACHO, HACKONIbKO BaHa XOpoLlaA
OOCTYMHOCTb MEANLIMHCKUX YYPEeOEHNNA.

OfHUM U3 MoKa3laTeneln XOpoLlero MeauunH-
CKOro 06CNyHMBaHMA ABNAETCA 06ecnevyeHHOCTb
OEeTCKOro HaceneHvuA ambynaTopHO-MOMUKANHK-
YecKumun yupewgeHmnamm (Any). Cenyac B CaHKT-
MeTepbypre 60NbLUMHCTBO AETCKUX MeguuUH-
CKUX yuperaeHui, BKNtoYana 60n1bHMLbI, paboTaeT
C OrpPOMHbIMU Harpy3kamu, B pe3ysibTaTe yero
obpasyloTcA bonbline ovepean K Bpayam. B
Ce30Hbl yBennyeHUA WMHPEKLUMOHHbIX 6onesHein
nnM B MNepuoabl 3NNAEMUA NOMNKANHUYECKNE
oTAeNeHWA He CNPaBnATCA C NOTOKOM NauuneH-
TOB. B pAge NOAMKAMHWK NONAacTb K Bpady-cne-
LMANNCTy KparHe C/I0MHO, YTO CBA3AHO C Kaapo-
BblMW Npobnemamu. MeAnaTpbl CUIbHO 3arpyre-
Hbl, MO3TOMY W MbITAOTCA HE TAMEN060/bHbIX
netel NpMHUMATb B NonvknuvHuke [5]. Bce 3to
BEeAET K CHUMKEHUIO Ka4eCcTBa 34PaBOOXPaHEHMA.

OueHKa cymMMbl ¢$aKTopoB obecneyeHHOCTU
N newexoaHom goctynHocty AlY Ha Tepputopun
CaHKT-MNeTepbypra MOMeT OTYETAMBO MOKAa3aTb
HaM VA3BUMbIE MeCTa B CTPYKTYpe CUCTEMbI
rOCyAapCTBEHHOMO 34PaBOOXPaHEHNA.

[na onpegenennAa 4OCTYNHOCTU AETCKMX NONU-
KNMHWK B CaHKT-MNeTepbypre Mbl MCNONb30BaNu
OaHHble 06 MX MECTOMOMOMEHUN U3 OTKPbITbIX
WNCTOYHWMKOB. TaK KaKk AeTU eCTb NOYTU B Kawgomn
ceMbe, B JaHHOM MCC1eoBaHMM Mbl npeanona-
raem, 4To 3T CeMbM PAaBHOMEPHO pacrpefeneHbl
Mo *WNbIM KBapTanam ropoaa NPOnopLMOHanbHO
YUCNEHHOCTWN HaceneHuA B kBapTane. OCHOBHbIM
napamMeTpomM ABNAETCA NellexogHaA [ocTyn-
HOCTb MONUKNWHWKW. B cpegHem paccToAHune
[OOMKHO COCTaBNATb He HonbLUe 04HOro Knnome-
Tpa, BpemA B nNytn — He 6onee 15-20 MuH. Ecnn

paccToAHMe OT HEKOTOPbIX KBApTanoB A0 MOMW-
KIMHWMKK cocTaBnAeT 6onee ABYX KWIOMETPOB,
poauTenaMm nNpuaeTcA Be3TW AeTen Ha obuyecT-
BEHHOM TPaHCMOPTe, YTO HEe O4YeHb XOpOoLUOo
CKa3blBaeTCA Ha 340poBbe pebeHKa. CutyaumA
YXyALaeTcAa, ecnn pebeHOK B TOM BoO3pacTe,
KOrAa elle He MOXeT nepeasBuraTbCcA cam
N BE3TU €ro HY*HO B KOMACKE.

[AnAa aHanu3a JOCTYNHOCTU Mbl NCMOMb30BaNN
XaPaKTepPUCTUKY YAANEeHHOCTU C aTpubyTamu
OBUMMKeHNA newexofa. PacyeT npow3soawncA
B mogyne Network Analyst [6] nporpammHoro
obecneveHnAa ArcGIS 10.1. [aHHbI Mogynb
No3BOMAET NPOM3BOAUTL NCCe[0BaAHNA HA OCHO-
Be MoAenn TpaHcnopTHon cetn (rpada). AnAa
NONYYEHNA  KOPPEKTHbIX  [O3HHbIX  TakaA
ceTb AO/MKHA MMETb HeCKONbKO 06A3aTeflbHbIX
aTpubyTOoB, TaKMX, KAK AMHA KaXKO4Oro Y4acTKa
B METPax, BO3MOXHOCTb/HEBO3MOMKHOCTb
OBVMEHUA, BpEMA ABUKEHMA No pebpy.

Mpwn aHanu3e [OCTYMHOCTU ANA KarKA[oro
KBapTana 6bl10 PaccYMTaHO BPeMA MNeLlexoqHom
NPOrynkM A0 6bavManwen NOAVKANHWUKK. o
NOAIY4EHHbIM 3HayeHWAM 6blna MNOCTPOEHa
WHTEPNONAUMOHHAA Mofenb No MeTody obpaTHO
B3BeLUEHHbIX paccTtoAHun (OBP). 3ToT MeTopq
npeAnonaraeT, YTO YeM Aanblue KBapTan Haxo-
auTca ot 6nurkanwen AlY, TeM MeHblue ero
BECOBAA XapaKTEPUCTUKA W, CNefoBaTeNbHo,
OOCTYNHOCTb OTHOCWUTENbHO APYrnX KBapTanos
(puc. 1). Ha nonyumsLuemMcA n3obpareHnm BUaHo,
YTO Aaxe B LieHTpe ropoaa oT 601bLUIoro Konmye-
CTBA KBAapTanoB K/IVHWKW yAaneHbl 6onee 4em
Ha 1,5 KM. Hanpumep, [eTAM, NPOMHKMBAKOLLUM
Ha HeBCKOM MM MOCKOBCKOM MPOCMEeKTax B pawo-
He  CTaHumhn  ™MeTpo  «Mapk  MNobepgbi»
N «3INeKTpocuna», Ao bAvKanwen NOAUKANHUKN
newxkomMm npugetca pobupatbcA 30-60 MuH. Ha
OKpavHax Aena ObCTOAT eLle Xywe: U3 4acTHOro
CEeKTOpa [0 KAWHUKM npuaeTcA [obupatbeA
HaMHOro Jonblue 0AHOro 4aca. K ToMy e yunTbl-
BaNnCb GUNNanbl AETCKUX NOMKINHUK, rae neve6-
HaA 6a3a npefcTasneHa cneunanMcTamm 0anexko
He BCeX HanpasneHwi. B Taknx ¢unmnanax 4acro
NpeAoCTaBAAOTCA TOMbKO NpoueaypHble ycayrn.
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I Puc. 1. 30Hbl ydaneHHOCMU U/bIX KBAPMA/I08 20p00a OM deMCKUX NOUKIUHUK

Mpn pacyete obecneveHHOCTU YYUTbIBANOCH
KO/IMYECTBO AeTei, MPOHMBAIOLMX Ha TeppuTo-
pun ropoaa no AaHHbIM Ha 2014 r., 1 KONN4ecTBo
NOMIMKNNHUK B KaKA0M MYHULMMNANBbHOM OKpyre
(puc. 2). Mbl BMAUM, 4TO BO MHOMMX OKpyrax
NPOCTO OTCYTCTBYIOT KAWHWKK, 38 B OCTasfIbHbIX
KAVHWK KpalriHe Mano No CPaBHEHMIO C KONMYecT-
BOM pgeTeii. OCOBEHHO CNOXHa CUTyaumA
B paioHax HOBOCTPOEK, rAe AOMa CTpoAT

bbicTpee, 4YeM  coumanbHble  0H6BEKTHI,
BCneacTsne Yero Ha 10 ThiC. geTen NpuxoanTca
BCero 04HO NOIMKANHNYECKoe oTaeneHune.

[OnA coBMeCcTHOV OueHKM [AByx $aKTopoB
" YTOYHEHUA cocToAHuA [eTcKoro
MeAVLMHCKOro O06CNYHMBaHUA Mbl MPUMEHUIN
WHCTPYMEHT-KaNbKyNATOp PpacTpa w3 MoaynA
Spatial Analyst [7]. C MOMOLLbIO WHCTPYMEHTa
Raster Calculator npocymMmMmnpoBanu
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pe3ynbTaTbl, MNOMAyYMBLUMECA OT NpeablayLinx
Bbl4MCNEHUA (pUC. 3), U BbIABUW, YTO B HEKOTOPbIX
LeHTpanbHbIX OKpyrax ropoaa (BacunbeBcKuiA,
[BopLoBbIN, JINTENHBIA 1 Ap.) BbICOKa NOTPEBHOCTH
B AETCKUX MeAULMHCKUX yYperkaeHuax. Ha okpau-
HaX, rAe KOIMYECTBO HOBOCTPOEK PACTET C KarAbIM
rOAOM, TaKKe OCTPO CTOWT BOMPOC MeAULMHCKOro
06CNyHMBaAHNA.

Bce aMbynaTopHble NOAVKNMHUYECKWE OTAeNeHnA
MMEIOT  Pa3Hylo  MOLIHOCTb W MPOMYCKHYO
CMOCcO6HOCTb. Ha 3TOM CTOMT CKOHLEHTPUPOBAaTb
BHUMaHWeE, TaK KaK 3TV 4aHHbIe MOryT 3HA4YUTENbHO
NMOMEHATb Pe3ynbTaT UCCNeaoBaHvs. B ganbHein-
LUeM Mbl MA3HUPYeM MOMYyYUTb AaHHbIE O KONYecT-
BE MAUMEHTOB Ha KaMOOM Y4aCTKe, MOLLHOCTU
NONVKAMHUK U MAKCMManbHO NPUBAM3UTL HaLLy
OLEHKY K peanbHoW cuTyauum B coepe AETCKOro
3/1paBOOXPAHEHUA.

MeToabl AOCTATOMHO VHMBEPCaNbHbl U MOryT
6biTo  BHeApeHbl B CWUCTEMY OpraHu3aumu
3paBOOXPAHEHNA CY6BHEKTOB B [enapTamMeHTax

I Puc. 2. O6ecneyeHHOCMb AeMCKO20 HACENEHUA NONUKAUHUKAMU NO OKPY2aM

3[paBOOXPaHEHNA, MEANLMHCKNX MHPOPMAELIMOHHO-
QHANNTUYECKUX LIeHTPaX, BOMbLUMX CeTAX YaCTHbIX
yypexaeHnn 34paBooxXpaHeHnsa. HKpome Toro,
METOAMKE MOMET O6blTb WMCNONb30BaHa [ANA
aHaNN33a W PeopraHM3aumn pa3BeTBIEHHON CeTn
CTaHUMN W NOACTAHUMIA CKOPON MeaUUMHCKOM
nomowm (CMM), KOTOpaA Ha CerogHALHWA
OeHb CUNbHO ycTapena. [larwe ¢ y4eToM noAsneHnA
HOBbIX CTaHUMn CMIM y deaepanbHbIX MeANUMHCKMX
CTALMOHAPOB NX KONMMYECTBO OCTAETCA HeAoCTaTou-
HbIM ONnA 0B6CNYMMB3HUA PaCcTyLLero HaceneHus
ropoAos.

B 3aKntoyeHne x04eTcA CKa3aTb, YTO TaKue MeTo-
Obl  OLEHKM HeobxoauMbl B 34P3BOOXPAHEHUN,
YTO6bI C MOMOLLbIO CTPOUTENBCTBA HOBbLIX NeYeBHbIX
VYpPEHOEHNN CHATb OrPOMHYI0 HArpy3Ky C Bpaden,
VAVHLWNTL MEeULUMHCKOE OOCNYHMBAHME, @ TaKMe
NOBbICUTb YPOBEHb MW3HU N04eA B LeEeNoM.
Begb KavecTBeHHaA MegULUMHCK3A MOMOLLb
ABNAETCA OAHUM M3  [NaBHbIX NPWU3HAKOB
BbICOKOOPraHM30BaHHOro 06LLecTBa.
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I Puc. 3. OueHKa Heobx0dUMOCMU pa3MeuleHUA HOBbIX JeMCKUX MeAUUUHCKUX yYpesdeHul
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A. A. MupopeHko
(TBepcKOM rocyAapCTBEHHbIN YHUBEPCUTET)

B 1992 r. oKOoHYMN KanuHWHCKWUIA (HbiHe TBepCKoW) rocy-
NapCTBEHHbIN yHMBepcuTeT (TBMY) No cneynanbHoOCTH
«reorpad-kapTorpad». B HacToALee BpeMA — H3YaNbHUK
oTAena pa3paboTKu n BHeApeHA UHGOPMALMOHHbIX Tex-
HONOrnNn B y4ebHbIN npouecc TelY.

OTpa)KeHue coumnanbHbIX

noKasarteneun B 0621a4HOM aTnace
TBepckon obnacTu

B 2010 r. Ha cepBepe TBepcKkoro B OpraHm3auumm pasMelleHunA, XpaHeHuA
rocyaapcTBeHHoro yHusepcuteta (TelY) 6bin N CBOBOOHOr0 OHNAMH-A0CTYNa K Pa3HoMNaHo-
pa3sepHyT O6pa3oBaTenbHbIi reonHbopmaLmn- BbIM  y4ebHbIM, HAy4YHbIM UK CNPABOYHbLIM
OHHbIN nopTan. OCHOBHAaA Uenb Ppa3paboTKu NPOCTPAHCTBEHHbIM [aHHbIM MO TeppuTopumn
v BHeApeHuA pecypca 3aK/4anach TBepcKo obnactu.

FMABHAR TEOPECYPCbl TEOU30BPAXEHUA BXOA B ARCGIS ONLINE
SEALNS ' ATt A
Feas O6pazoBaTencHbli reorlepTan R
¢ TBepckoro rocyfapcreeHHOro yl-mhepen'rera AL,

O6na4Hbli atnac 1 y4ebHbie on-line pecypcobl

Aewmorpagua 1 paccenexne CouuansHan cipepa KoMmmyHanesan cepa Cdpepa o6cnyXnuBaHWA
Teepckon oGnacTu Teepckoh oGnactn Teepcko# o6nacTu Teepckon oBnactm

O6paszoBaTenbHblii recnopran — 3T0O OTKPbITHIA CNPaBoYHO-MHPOPMaALMOHHBIM pPecypc, uenk KoToporo - obecneveHue
yueGHOro npouecca v NpoBeJeHWe HaydHbIX WCCNefoBaHWA B 0ONacTH TEOPMM M NPaKTUKW reorpaduu C nNpuMeHeHuem
MeToAoB WM cpeacts on-line KaprorpaguposaHuAa, TUC-TexHONOrvin, o0nayHbIX BbLIYMCIEHWA W 00paboTKM AaHHbIX
AUCTaHLIMOHHOIO 30HAWPOBaHMUA

OCHOBY reonoprtana cocTaBnfeT oGnayHbii Hay4HO-CNpaBoYHbIA atnac Teepckod 06N1acTv, Co3AaHHbiA Ha nnatgopme
ArcGIS Online oT KoMnNaHuu ESRI, ¥ BKNOYaoWMi B ceba 6onee 120 web-KapT v 0K0M0 200 yHUKaNbHbLIX CNOEB

I Puc. 1. CmapmosaA cmpaHuya 06pazosamesnbHo20 2eonopmana TelY
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C noABneHneMm 06N34HON WHPPACTPYKTYPLI
ArcGIS Online cpa3y Hayanucb 3KCNEepUMEHTHI
no nepesoAy Ve MMeloLlenca KapTorpaduye-
CKOWM 6a3bl B «0bnako» ArcGIS, ¢popMmpoBaHMio
HOBOro WHTepdenca reonoprana M CO3[43HUIO
Pa3HOMNAHOBbIX YYEbHbIX BE6-MPUNOHKEHNIA.

B 2013 r. ¢ nonydeHuem nognuckn ArcGIS
Online for Organizations pecypc NpakTU4ecKu
NONHOCTbIO MNepewen Ha 06nayHyo nnatbopmy
(puc. 1) n ctan nepsbiM B Poccun obpasosaTtesib-
HbIM pecypcoM, KOTOPbli B MNOMHOW Mepe
peanu3oBan camble nepefosble  06n34HbIE
pewenus (http://geoportal.tversu.ru/Atlas/).

OcHoBYy reonopTana COCTaBNAET MOCTOAHHO
[0nNoNHAEMbIN 1 06HOBNAEMbIV 06134HbIN H3YYHO-
CNPaBOYHbIN aTnac TBepckon obnactm — cambln
BOCTPeHOBaHHbLIA KOMMNOHEHT reonopTtana. Atnac
OPraHM30BaH B BU/E CEPUI KapT Pa3HON TeMATUKN
1 Pa3NNYHOro TeppUTOPMANbHOMo OXBAaTa.

ObnayHbIi  aTnac npeacTasnfAeT  cobown
norn4yeckoe  MNpPOAO/IMKEHWE  3NEeKTPOHHbIX
aTNacoB, Pa3MeLLEHHbIX B KOMMbIOTEPHBIX CETAX
1 BKMIOY3IOLLMX B Ce6A MHTEPaKTMBHbIE CpeACTBa
1N cpeacTtsa noucka B cetn [1]. OTamumtenbHan
0COBEeHHOCTb 06N34HbIX aTNacoB B TOM, 4TO
nx cogepaHne chopMmMpoBaHO, CUCTEMATU3NPO-
B3aHO W pa3MelleHO cpeacTBaMnm W Ha 6ase
KaKon-nnbo obnavHon MMC-nnatdopmel.

06na4HbIV aTNAC CO3A3ETCA He TO/IbKO B COOT-
BETCTBUM C 06LMMM TpebOBaHNAMU, NpeabABNA-
eMbIMWN K KapTorpadpuyeckon npogykumm (eauiH-
CTBO MaTeMaTU4yeCcKoW OCHOBbI, MacwTaba,
06LHOCTN NnereHA KapT U T. 4.), HO U C y4eToM
ocobeHHocTenn Beb-MNC (nocnonHaAa opraHu3a-
UMA OaHHbIX, MaclTabnupoBaHue Mn306parkeHui,

€AVHCTBO odopmneHun BCMN/IbIBAIOLLINX
OKOH U T. A.).

Ha ceroaHALWHNN O€eHb OCHOBHbIMU
pasgenaMmm  Hay4yHO-CMPaBOYHOro  aTnaca

TBepcrol 06nacTn ABNAIOTCA:
« Aemorpadua u pacceneHue;
« coumanbHan cdepa;
» KOMMyHanbHasA cdepa;
« chepa 0bCnyHMBaHUSA;
* CeNbCKOe X03ANCTBO;

» dn3myecKan reorpadpus;

- baccenH BepxHelt Bonru (Bonrosepxosbe).

Cepua Kapt «CoumanbHaa cdpepa TeepcKom
obnactu» (puc. 2) BKNtoYaeT B ceba 27 BeH-KapT
(http://geoportal.tversu.ru/Atlas/Social/index.
html), crpynnupoBaHHbIX B 4YeTblpe 6/10Ka
Ha OCHOBe HacTpPanmBaemMoro Be6-MPUNOMKEHUA
«MybnnyHanA ranepen».

KapTbl cdepbl 06pa3oBaHUA XapaKTepU3YIOT
Hanuyue, YNCNEHHOCTb n CTPYKTYPY
06pa30BaTeibHbIX YYPEHAEHUA Pa3nnyHOro
YPOBHA, 4ncno oby4yalowimxca B obpasoBaTesb-
HbIX yyperaeHnax 06nacTm 1 noceLialLmnx
[EeTCKO-IOHOLLEeCKNe CMOPTUBHDIE LLIKOSbI.

BNoK KapT MeAVLMHCKOro O06CayHMBaHUA
HaceneHuA CoAepHUT AaHHble 06 obecrnevyeHHo-
CTW  HaceneHWsa OONbHUYHBIMUA  KOMKamu,
YNCNEHHOCTN BpaYel 1 cpeaHero MeguUMHCKOro
nepcoHana, a TaKkme 0becnevyeHHOCT Hacenenma
Bpavamu.

[eATenbHOCTb CoUManbHbIX CAyX6 o0bnactu
MOKa3aHa Ha KapTax 06bEMOB CoUManbHbIX
BbINNAT HaceNeHuio, YNCIa MeCT B yYperaeHNAxX
COLMANbHOro O0BCAYMHMBAHWA, YMCNA rParmaaH
NOXWUIOro BO3pacTa U MHBANNAOB, 06CnyHmBae-
MbIX Ha AOMy.

KynbTypHO-40CYroBbI CEKTOp npeacTaBfeH
KapTaMu 4YUCNEHHOCTU paboTHMKOB cdepbl
[OCYra v HanMuuA B MyHULMNANbHbIX 06pa30Ba-
HMAX obnactn 6ubNMOTEeK, [OMOB KynbTypbl,
My3eeB 1 TeaTpoB.

Mpn coctaBneHnn BebH-KapT MCNONb30Banachb

OTKpbITaA 6a3a  [aHHbIX nokasarenen
MyHULMNAnNbHbIX 06pa3oBaHuii OegepanbHoOM
CNyHO6bI rocyaapCTBEHHOM CTaTUCTUKKN

Poccuinckonn ®epepaunn n nHdopmauma ¢ odpu-
LUMaNbHOro CamTa O rocyfapCTBEHHbIX (MyHMUM-
nanbHbIX) yyperageHnAx. HKpome Toro, 6blan
33[1eMCTBOBaHblI AaHHble MuHWUCTEpCTBa couu-
aNbHOW 33LWLMTbl HaceneHnA TBepCcKo 06n1acTn 1
HEeKOMMep4YecKoro  Beb-KkapTorpaduyeckoro
pecypca OpenStreetMap.

TeKywime coumanbHble MOKas3aTtenn AaHbl
no coctoAaHuio Ha 2011 r. MHaMuKa npeacTas-
neHa 3a nepuopg ¢ 2006-2007 no 2011 r.
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OQHaKo pAg  noKkasaTenem nNoO  3aKpblTbiM
aAMUHNCTPATUBHO-TEPPUTOPUASIbHBIM 06pa30-
BaHMAM O3epHbln 1 COMHEYHbI MONHOCTbIO
OTCYTCTBYET.

AnAa 06paboTHN UCXOA4HBIX A@HHbIX UCMOSb30-
BaHO HacTonbHoe MMC-npunowenne ArcGlIS 10.2
for Desktop. [anbHelwee ¢$opMnpoBaHue
N KOMMOHOBKAa Be6-KapT MpoOBOAWANCL Hero-
cpeacTBeHHo B cpeae ArcGIS Online — obnayHom
MHOpACTpPyKType OT KoMnaHuum Esri anA
COBMECTHOW paboTbl, MO3BONAIOLLEN CO34aBaTb,

ncnonb3oBatb M Ny6AMKOBaTb  KapThl,
NPUNOHKEHNA N OA3HHbIE.
OnAa  Knaccudukaumm  YUCNoBbIX  MNonen

NPUMeEHeH CTaHA3PTHLIN KapTorpaduvecknn
MEeTO[ «ECTeCTBEHHble rPaHuLbly, OCHOBAHHbIV

H3 eCTeCTBEHHOW rpynnNUPOBKE 3HayeHun
OaHHbIX. MeToa BbIABNAET rpynnbl U pacnpeae-
NleHnA, CBOWCTBEHHble [A3HHbIM, TaK YTO
3HayeHMA B npegenax Kamgoro Knacca
O0Ka3bIBAOTCA 6AN3KMMU, @ MewAay Knaccamm —
pa3nuyaloTcA. 3HayeHus, obpasyiolime rpynny,
aBTOMATUYECKM NOMEeLLAInTCA B OAUH Knacc [2].

Mo ymonuaHuio 6a30BOV KapTol ABNAeTCA
OpenStreetMap (OSM). ina pacumpeHna nHoop-
MaUMOHHON eMKOCTW Beb-KapT 334eNCTBOBaHbI
BCN/blBalOWMe OKHa (Pop-ups), He TOMbKo
oTparkatoLwmne aTpMbyTUBHbIE naHHble,
HO W gononHAlwMWe  KapTorpaduyeckoe
n3o6pareHne CTaTUCTUYECKON U aHANUTUYECKON
nHpopmaumen, npeacTtaBneHHon B Buge
rpaduKoB 1 rMCTOrpamMMm.

CoumansHana cdpepa TBepckon obnactu

01 - 10 Cirepa obpazosanus. 11 - 18 MeguunHokoe obcnysneanue. 19 - 23 CounansHas cnyxba. 24 - 27

KynbTypHO-OOCYTOELI CEKTOP.

O

M

<l : = :

Obwmne cEEOeHHA

Texymie OORaIaTEIM
HaHE OC COCTOAHME Ha
2011 ronm

e armess
OpencTaENeHS 3=
mepuon o 2008 — Z007
mo 2011 ron

Dan coumMansHEN
noxasarenei no 3ATO
Ozépmemt 1 SATO
Commewsms
OTCyTCTEyeT

Ipx cocrasneHmr web-—
wapr Buna
MCOons=0saHa
orepmras Da3a mammmo
noxazarensi

O HIALIATI S TS HED
cBpazcsamar (Bes=
TOPOOCKME M CeNbCHMX
mocemesEn)
fenepansHol coymEE

: “ rocyOapCTSeHHOH
crarHMcTHEN PE,
MHPODMAITIA
?* TOCYOApCTEEHHOTD

peecTpa OpTaHMISNML,
mammze Mupwcorepors M
senomcre TEepcomoi
cBnacTi 1 DaHHme
HerROMMepEeCHOTO Web—
zaprorpatmuecxoro
pecypca
CpenStreetMap

NOEDOBS:

I Puc. 2. Cmapmosasa cmpaHULa cepuu Kapm «CouuanbHaA cdepa Taepckol obaacmuy
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CoumanbHas cepa TBepckou obnactu

13. Obecne4YeHHOCTb HaceneHWA 6O0NBHUYHBIMKW KOMKaMu B

Teepckoi obnacTu

OBecneueHHOCTE HACENeHna (Ha 10 000 yenosek) GONEHMYHBIMN KDIEAMMN B YUPERAEHHAX
3ppasooxpadeHin TEepcrei 0BRACTH MO MyHALUMNANEHEIM 0BpazoBaniamM (583 ropoACKHX W CEMbOKHX
nocenexuit) 8 2011 rogy u QUHAMUKE NOKasaTens 3a nepuog 2005 - 2011 rogsl

=]

1] +]

le Al OBropos

i

= K3

WHthopmauus

OEecneyeHHOCTE
HacenmexHwsa (Ha 10 000
=enosen) DonsHMEHELG
HOfaMd =
TOCYOaApCTEeHHEK
VHUPeROSHILAR
SOpasooXpaHeHMA
Tzepcxoir cBnacTi =
2011 rogy B cpeldHeM
cocraEMna 7,49

» MepeomounTs GII0EYD KSOTY

§
ok
B menom no Tsepowxoit
oBnzcTr =aBmonanacs

OTpHMUATENEHE A
OfecneyeHHOCTD HACRNEHUA
= mMHaMRS
BonbHrYHDIMK KOKE MK
cBecnevennnoTe

AiHaMHNKE 0BECTSHEHHOCTH
Haceneris (Ha 10 000 Hacenenig)
BOTEHMHHLIMI KOTEIMM 70
MY HHUKNETEHOMY 0Bpa30SaHING 53
mepian 2006 - 2011 roget

Npubanzute &

Hacene:sss (ma 10 000
uenosex) DoNsHMEHERD
xouxamt © 9,36 (=
cpensen oo obBmacTi)
2 200& rony mc 7,49
{8 cpenzes no
oBnacrk) = 2011 romy

e — L = i —
o
»
8
(]
1
£
L]

o W X0 X A

oot | L} k- Sm

I Puc. 3. Mpumep ogpopmneHusA Beb-Kapmbl 6/10Ka

Kpome Toro, Kamaylo Be6-KapTy CONpOBOMHKAa-
eT onucatenbHaAa MHGOPMaUMA, BKNOYAOLAA
B cebA 0606LLEeHHble XapPaKTEPUCTUKM O6BHEKTOB
1 ABNEHUN, Anarpammbl U rpadukm (puc. 3).

OTparkeHne coumanbHbIX MOKa3aTenelt TecHo
CBA33HO C  ApyrMMM  4acTAMM  aTnaca,
npexage Bcero C cepvei KapT «[emorpadua
1 pacceneHne TeBepcKon 06n1acTn» (YNCNEHHOCTb
W  NNOTHOCTb HaceneHuAa, Ppa3HoobpasHble
gemorpaduyeckme nokasatenu, pasmeLleHune
HaceneHuA) n cepuein KaptT «KoMMyHanbHaA
cpepa Teepckon obnactuy (rasvdurauyma

HaceneHHbIX MyHKTOB, TEeMnaoBble, BOLOMPOBOA-
Hble U KaHanu3auMoHHble CeTn, COCToAHME
3B3pPUIAHOrO U BETXOr0 MWU/bA, OCBELLEeHHOCTb
ynuy).

CMNCOR NUTEPATYPbI

1. bepnAaHm A. M. Kapmozpagus. — M.: Acnekm-
npecc. - 2002. - 336 c.

2. Mitchell A. The ESRI guide to GIS analysis Vol.
1: Geographic patterns and relation-ships.
Redlands, CA. ESRI Press. = 1999. - 192 c.
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B. B. ToponueB (OAO «MKB «Komnac»)

B 2006 r. okoH4ynn MATW PI'TY um. K. 3. LUnonkoBckoro no
CNeunanbHOCTU «aBTOMATM3MPOBAHHbIE CUCTeMbl 06pa-
60TKM MHPopMauun n ynpasneHna». B OAO «MKB «Kom-
nac» pabotaet ¢ 2012 r., B H3CTOALLEE BPEMA — UHMKEHEP-
NporpamMmucT.

A. B. bBapkanos (OAO «<MKB «Komnac»)

B 2010 r. oKOHYMN daKyNbTeT 3a3pOMEXaHUKN 1 neTatenb-
HOW TexHUKkM MOTU no cneymanbHOCTM «NpUKNagHble du-
3UKa N MaTemMaTuka». B OAO «MKB «Komnac» paboTaeT ¢
2013 r., B HaCTOALLEe BpeEMA — UHMHEHep-NporpaMMuncT.

fpadunyeckan cuctema «fnobycr

B  HacToAwee BpeMA pAA4  KOMMaHui
33aHMMaeTcA Ppa3paboTKon reonHPOPMALMOHHBIX
CUCTeM, MO3BONAIOLWMX OTOBPaXaTb Pas3fNYHOro
poaa  uHboOpMauMw € MCNOSIb30BaHUEM
reorpapuyeckmx AaHHbIX (Google Earth (GE),
ArcGlobe (ArcGis) wn gp.). OgHa W3 TaKuX
pa3paboToK nlerna B OCHOBY HUMKEOMUCAHHOW rpa-
¢duryeckoi cuctemel (FC).

Cuctema «lnobyc» npegctasnsetr  coboit
npocTpaHcTBO  3D-cueHbl AnAa  0oTobparkeHuA
B peanbHOM BpeMeHu [ABMMEeHUA 06beKToB
B Nt06OV TOYKE 3eMHOrO LWapa, YTO OTINY3EeT ee OT
TaKMX cucTeMm, Kak Google Earth n ArcGlobe, aBue-
HMe B KOTOPbIX MPOUCXOANT MO 3aNNCaHHOMY CLieHa-
puio. HdopmaLma 0 OBUMKEHUN OBBEKTOB MOMET
NocTynaTb M3 Pa3fIMYHbIX UCTOYHMKOB, Hampumep
cepBepoB.

0AHa 13 NepCrnekTUBHbIX BO3MOXKHOCTEN UCMOSb-
30BaHWA A3HHON CUCTEMbI — 3TO NMPUMEHEeHWe ee B
OVNCNETYePCKMX LEeHTPax Ha3eMHbIX Y BO3AYLUHbIX
CNyw6 TpaHcnopta. A C y4eTOM WCMNONb30BaHUA
nepeaoBbIX TEXHONOMMIN ANA 0TOBPaXKEHUA BbICOKO-
[eTann3nMpOBaHHbIX Y4aCTKOB 3€MHOW NOBEPXHOCTU
(Npn Hanuuun TaKoBbIX B 6a3e OaHHbIX) 3TO A3eT
BO3MOMHOCTb HArNA4HO NOKAa3blBaTb OKPYHAIOLLYIO
TEPPUTOPUIO M OCYLLECTBAATL MOHUTOPUHI N060ro
TPaHCMOPTHOro CpeacTsa B TpebyeMoM paroHe.

CoTpygHu4ecTBo € KomnaHuen «CoB30HAY,
Ha NPOTAMEHUN AONMNX NeT ABNAIOLLENCA OgHON 13
BeAylWmMX POCCMINCKMX KoMnaHuin B chepe
reovHPOPMaUMOHHbBIX TEXHONOrMIA, NO3BOINAO HaM
paboTaTb C NPOCTPAHCTBEHHbIMU A3HHLIMU B pas-
NINYHBIX MPOEKUMAX U C Pa3HOW paspeluatoLlen
CNOCOBHOCTbBIO, YTO OTPA3NIOCh Ha co3ganum B MC
«lnobyc». OnA MHOOPMAUMOHHOrO HaMoNHeHWA

NCNO/b30BaNMUCh KOCMUYECKNE CHUMKM, NpegocTaB-
NeHHble KomnaHuei «CoB3oHA». B yacTHocTh,
NCMNOMb30BaNUCh MYNbTUCMEKTPAsibHblE CHUMKK
co cnyTHuKoB QuickBird n Landsat-7, TpaHchopmu-
pOBaHHble B PaBHOYAANEHHYI0 UWAUHOPUYECKYIO
npoexunio WGS84.

Mpaduyecknii GyHKLUMOHAN CUCTEMbI MOCTPOEH
€ ncnonb3osaHnem OpenGL 6nbnmoTeK n cnocobeH
paboTaTb Ha HU3KOMPOW3BOAMTE/IbHbIX MPOrpam-
MHbIX KOMMNekcax. bnarogapA WCNoNb30BaHUIO
OVHaMuyecKown 3arpy3kun b rpaduyeckan cncrema
no3sonfeT [063BNATb TEKCTYpbl MOBEPXHOCTU
nto6oro paspelueHnsa (4o 10 cM/nuKcenb). TaKke
MMEEeTCA BO3MOMHOCTb K3LIMPOB3HWMA 60MbLIOr0
06bemMa AaHHbIX (B 0NepaTVBHYIO U BUAEONAMATD),
YTO TaKKe CMoCOBCTBYET yBEIMYEHWIO NPOV3BOAN-

TenbHOCTM  (NpU  YMEHbLUEeHUN  06paLLeHnin
K MecTKoMy aucky). Tabn. 1 oTobparkaer
CPaBHUTE/IbHbIE  XaPAKTEPUCTUKN  Pa3INYHbIX

rpaduyecknx yckoputenei.

B KadvecTBe npumepa Ha puc. 1 npusBegeHa
BW3Yyann3aumA NOBEPXHOCTU ropoaa AaeH (paioHa
B3/1€THO-NOC3A04HOM MONOChI) MPU paspeLleHnn
TeKcTyp 1 M/nnKcenb 1 ceTkM BbicoT 30 M (CNYTHUK
Terra/ASTER).

YacToTa
BU3yanusauuu
noBepxHocTy, My

Bpema
BU3yanusauuu
noBepXHOCTH, MC

fpaduueckuii
yCKopuTenb

Nvidia GeForce

Nvidia GeForce 14
560 GTX .
Nvidia GeForce
8500 GT —

Tabn. 1. CpasHeHue pabomsl cucmemsl «[7106yC» HO Pa3IUYHBIX
2paguyecKux ycKopumenax
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I Puc. 1. PadioH 83nemHo-nocado4Hol nosocbl, 2. AdeH (Nvidia GeForce 660Ti)

Cuctema «lNobyc» UMMeEeT MpPUIOHKeHue
ANA NOArOTOBKU HAcTpoeyHoro ¢aiina 3anycKka

ana  yaobcTea nonb3osatena. [punoexue
no3BonseT:
+ yPaBNATb HACTPOMKOMW OKHa BbIBOAA

rpadvKmn (pasMep 1 NOMOKEHNE OKHAE, YCTAHOBKA
obnactn NpocMoTpa 1 Ap.);

* YCTAHABNMBATb  CTATUYeCKNe 0b6BEKTHI,
BK/1043A XapaKTEepPUCTMKM MacwiTaba v ap.;

- onpefenATb AUHaMu4eckne obbeKTbl ANA KX
nocneaytoLlen BU3yanm3aumm B CLEHe, @ TaKke
Apyrue onuun.

Moban BblCOKO4ETann3npoBaHHanA bA,
BK/IIOYAIOLLIAA TEKCTYPbl MOBEPXHOCTU W CETKY
BbICOT, AO/MMHHA 6blTb MOArOTOBNEHAa 3apaHee.
B 6a3oByl0 Bepcuo  «nobyca» BXxoguT
512 M/NUKcenb TEKCTYPbl M CETKA BbICOT HA BECb
3eMHON Wwap. XapaKTepHOW O0CO6eHHOCTbIo

BM3Yann3aLumnmn CeTKN BbICOT Pa3HOW geTannsauum
ABNAETCA OTCYTCTBME PAa3pbIBOB HAa rpaHMLax
VY4aCTKOB MOBEPXHOCTEN — TaWAMHI-TEKCTYP.
OnAa 3Toro npu BM3yanusauum Heobxoaumoro
Y4aCTKa MPOUCXOAUT MPUTArMBAHUE MPAHUYHbIX
BEpPLUMH TaliNa BbICOKON AETaNMN33UMMN K rP3HUYHbBIM
KPaAM TalNoB HU3KOW geTanu3auum (puc. 2, 3).
BarkHoM 4yactblo C ABNAETCA BO3MOMHOCTb
OAHOBPEMEHHON BW3Yanu3aumm HECKONbKNX
[ECATKOB TbICAY PA3HOTUMHLIX AUH3MUYECKUX
06BEKTOB (40 35 ThiC. 06BEKTOB) C NOAAEPHKKOM
ypoBHen getanu3aunm (puc. 4). 3To gocTuraeTca
nocpeacTBOM YrAybneHHOro MCcnonb30BaHUA
BO3MOMHOCTEN rpaduyeckmx KapT, BK/IOYaA
NnoAdEpHKY  MHOroAgepHbiIX  rpaduyeckmx
ycKopuTenen. [1aHHoe npeuMyLLecTBO ABNAETCA
NoKasaTteneM NosHOro NCNoNb30BaHMA GYHKLMO-
Hana COBPEMEHHbIX rpaduyecKnx yCKoputenen.
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I Mepexod cemKu Bbicom pazHoU demanusayuu palioHa Mumanaes

pasHol demanu3ayuu palioHa MuManaes (NPOBOSIOYHb
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Observer:

Latitude: 12.748399 [deg]
Longitude: 45.038785 [deg]
606.04 [m]

Altitude:

I Puc. 4. OmobpaseHue 35 mbic. duHamu4eckux 06bekmos (NVIDIA GeForce 560)

B ocHoBe pa3paboTKkM NewUT MOoAyNbHbIN
NPUHLUMN. 3TO NO3BO/IAET CTOPOHHUM Pa3paboTym-
KaM B KOPOTKME CPOKM C03[43BaTb M MOAKNOYATH
[ONoNHUTENbHBIV  GYHKUMOHAN. [loAKYaemMble
MOAyNn MoryT 6biTb pa3paboTaHbl C UCMO/b30Ba-
HVYEeM A3bIKOB NPOrpaMMupoBanna C#, C/C++ nnn
C npumeHeHneM TexHonorum COM, nnatdopmbl
Windows.

JTioboi pa3paboTaHHbIn MoAaynb ANA A3HHON
CUCTEMbI MOMKHO 06ecneynTb CUCTEMON 3alUuUTbl
MHdOpPMaLmK, NCNONb3yA pa3paboTaHHY0 CUCTEMY
IMUEH3MPOBAHMA. 3TO raPaHTUPOBAHHO 3aLLMLLa-
€T OT HefleranbHOro UCMob30BaHMA U UCKI0YaeT
BO3MOMHOCTb MOMyYEeHMA UWCXO[HOro0  KoAa
MoZynen nNpu nx 4eKOMNUNALUA.

OCHOBHbIE XapaKTepPUCTUKKM cnucTeMbl «NoByCy:

* AUHAMWYeCKan 3arpy3Ka penbeda v TeKCTyp;

- nogaepwka LOD (ypoBHM pgeTanusauumn)
OVHAMUNYECKMX U CTAaTUYECKNX OO EKTOB;

- nogpepwmnsaemble  dopmatbl:  OpenFlight
(*.flt), Collada (*.dae), Autodesk 3D Max (*.3ds),
Blender 3D (*.blend), DirectX (*.x) n gp.;

* NOAAEPHKA MHOroAAEepHbIX CUCTEM;

- nnatpopma Microsoft Windows 7 (32/64 6uT)
1 BbiLLe;

- BngeokrapTa Nvidia GeForce 8500 GT v BblLue.

Ba3oBble Mogynu:

+ MoAynb Globus (oTBeyvaeT 3a 3anyck rpadpuye-
CKOM CUCTEMbI C y4eTOM $anna KoHPUrypaumm);

- Mogynb  Globus.Engine  (BM3yanusauua
NMOArOTOB/IEHHbIX CMNCKOB OTOBPaMeHNs);

» Mogynb Globus.Window (co3gaHne KOHTeK-
CTHOrO OKHa A71A 0TO6parKeHnA rpaduKm);

* Mogynb Globus.Camera (nepemelyeHve
obo3peBatens B reonHdopmalmoHHon 3D-cuene);

- Mogynb Globus.Input (06paboTka HamaTuAa
KN3aBULL MbILUW N KNaBMATYpbl);

» Mogynb Globus.Surface (NogroToBKa CNMCKOB
0TO6PaXKeHVA NOBEPXHOCTW);

» Mogynb Globus.Command (oTnpaBka n obpa-
60TKa KOMaHA);

- moaynb Globus.SimpleModellLoader (3arpys-
YMK CTATUYECKMX U AUHAMUYECKNX Moaenen);

» Moaynb Globus.Variable (cogepwut pasnuy-
Hble KOHCT3HTbI).

[anbHeliume 3Tanbl paboT 6yayT BHAYATb
B cebA KaKk paclumpeHmne GyHKLMOHANa onnMcaHHom
CUCTeMbl, TaK W HAMNONMHEeHWe 6a3bl [3HHbIX
3eMHOr0 LWapa npu TEeCHOM COTpyAHW4YecTBe
€ KoMnaHue «CoB30HAY.
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UTtorn 11-n mexxayHapogHoun
BbICTaBKM reoae3nmn, Kaptorpadum
N reouHpopmaTukm GeoForm+ 2014

14-16 oKkTA6pA 2014 r. B MOCKBE COCTOANACb
11-A MegyHapogHaA BbICTAaBKa reogesuu,
Kaptorpadum un reonHdopmatTMkm GeoForm++.
OpraHv3aTop BbICTaBKM — MewayHapogHaA
BbICTaBOYHAA KomnaHua MVK B cocTtase rpynnbl
KoMmnaHui ITE npu noggeprkke MOCKOBCKOro
rOCyAapCTBEHHOr0 yHMBepcuTeTa reogesvn
" KapTorpadum (MUUTAnK), orey
«®DefepanbHblil  HAYYHO-TEXHUYECKUIN  LEeHTp
reogesvn, Kaptorpadum un nHOPACTPYKTYpbI
MPOCTPaHCTBEHHBIX AaHHbIX» 1 PocpeecTp.

BbicTaBry nocetunan 1 657 cneumanuctos
0Tpacnu n3 46 pernoHos Poccmu n 16 CTpaH.

DKCMOHEeHTbl MPOAEMOHCTPMPOBAAN HOBUHKM
reofesnyeckoro 060pyAoBaHMA, KOMMJIEKCHble
pelleHnAa B 061aCTV U3bICKAHWIA, NPOEKTUPOBa-
HWA reHepasnbHbIX NAAHOB W SINHENHbIX 06beK-
TOB, MPOrpaMMHble pelleHvA AnA reogesunu,
CTPOUTENbCTBA, VHMeHepun, TaxeomeTpbl, MC,
cucTembl [133, NPOCTP3HCTBEHHOW BU3Yann3aummn
N Na3epHOro CKaHMpoBaHwA, GPS-HasuraTopbl,
BMJ1A, obopygoBaHve [NA MOHUTOPUHIA TPaH-
CMopTa, a3poCbeMOYyHble KOMIMMIEKCbl U MHOroe
apyroe Cpean Begywimx 6peHOOB Ha BbICTaBKe
6bInn NpegcTasneHsbl Topcon, Leica Geosystems,
Trimble, Nikon, Spectra, Geomax, SOUTH.

HoBylO CUCTEMY MOHUTOPUHIa U3MEHeHUNn
Persistent Change Monitoring (PCM™) npoge-
MOHCTpUpoOBana KOMMaHuA «CoB30HAY.
BHegpeHne cucTeMbl CTano BO3MOMHbIM 6naro-
[3apA OrPOMHOMY apXMBY AdHHbIX C MY/IbTUCNEK-
TpanbHbIX CnyTHWKOB RapidEye, MX BbICOKOMY
paspelleHnio 1 BO3MOMHOCTU OrnepaTuBHOM
MHOMOKPATHON KOCMWYECKON CbeMKM 60MbLUnX
Tepputopuii.  Ucnonb3ya cHUMKKM RapidEye
n cucrtemy PCMTM,  nonb3oBatenn Moryt
onpefenATb f[awe HebonblMe U3MeEHeHUA

obbeKkToB AanA 0b6HOoBNEeHuA
[0 MacwTtaba 1:5000.

HomnaHunAa Trimble npeactaBuna mMobunbHyio
cucTeMy cbopa AaHHbIX Trimble MX2, KoTopas
obbeanHAeT B cebe nasepHoe CHKaHWPOBaHWe
BbICOKOro paspeLleHnA 1 TOYHOoe MO3ULMOHNPO-
BaHWe A471A 3axBaTa 06/1aKOB TOYEK C MUCMO/b30-
BaHMEM reonpuBA3KW. Ha cTeHge KomMnaHwuu
«[e0CTPOMM3bICKAHMA» NOCETUTENN MOr/IN 03Ha-
KOMUTbCA C CUCTEMON MOBUNBHOrO Na3epHoro
CKaHuposaHuAa IP-S2 compact+. HomnaHuA
«eocnrHan» NpeacTaBuNa CaMble COBPEMEHHbIE
TenemMeTpuyeckme cerncMopasBeoyHble CUCTEMBI
TENCC-402 n TENCC-403. Mpynna KoMNaHwui
«becnmnoTHble cucTeMbl» NPOAEMOHCTPUPOBANA
COBpEMeHHOe  peleHne Mo  NOyYeHWio
BbICOKOKAYeCTBEHHbIX opTodoTonnaHos, LIMM,
LIMP nocpegctBoM npuMeHeHUA 6ecnmnoTHbIX
a3p0odOTOCHEMOYHBIX KOMMEKCOB Supercam.

HeunsmeHHbI unHTepec y npodeccnoHanos
OTPac/n BbI3BaNa MewayHapoaHaA KoHdepeH-
umAa  «eonpoCTpaHCTBEHHble  TeXHONoruu
1 chepbl X NpUMeHeHnAx». Bcero B KoHdepeHLmn
npuHANKM y4acTne 230 4YenoBsek.

Ha nneHapHoM 3acefaHuu cneynanucTbl
obcyannn TexHoNornyecKkne pelleHvA B 0bnactu
reogesvn, Kaptorpadum, reonHGOpPMaTUKN
1 33, a Takke cyulecTByowWmne 1 nepernekTus-
Hble 061acT X NpumMeHeHvA. B xoae cekumoH-
HblX  33acefaHun obcywpanucb  BOMPOCHI
MCNONb30BaHNA TOMOrpaduYecKkmx aspocbemMoy-
HbIX KOMMNAEKCOB Ha 6a3e nNuUAOTUMPYyEeMbIX
N 6ecnunoTHbIX NeTaTeNbHbIX anNnNapaTos;
TeCTUpOBaHWe, OpraHu3auma u nposegeHve
23p0OCHeMOYHbIX paboT.

GeoForm+ 2015 nporigeT ¢ 13 no 15 oKTA6pA
Ha BBL, B nasunboHe 75.

KapT BMNOTb
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CnpasoyHbIU paszden

UcTopunAa BOSHUKHOBEHMUA
N Pa3BNTUA a3PpOKOCMUNYECKNX MEeTOAO0B
nccnenoBaHMA 3emMnu

BBEOEHWNE

A3poKocMMYecKne  MeToabl  UCC1e0BaHMA
3eMnM BHOCAT BCe 60MblIMIA BKN34 B pelleHune
Pas3nnyHbIX 33434 B 06N1acTV M3y4eHUA 1 paumo-
HaNbHOrO UCMOMb30BaHWA MPUPOAHBIX Pecypcos,
OXPaHbl OKPYMaloLLeVi Cpefibl, TECHOro U CebCKOro
XO3ANCTBa, NpeaynpexaeHna U NTMKBUAALMN Ypes-
Bbl4aMHbIX cuTyaumi. LLinpokoe npumMeHeHne aspo-
KOCMUYECKNX MeToAoB UcCnefoBaHuA  3emnu
06yCnoBNEHO PAAOM WX VHWUKAbHBIX 0COBEHHO-
CcTen: 60/1blWON 0630PHOCTBLID, ONEPaTUBHOCTbLIO
nony4YeHnAa MHPOPMaLUK, BO3MOMKHOCTbIO PaboTbl
B N06bIX TPYAHOAOCTYMHLIX P3NOHaX, BbICOKOMN
[0CTOBEPHOCTBIO, LUMPOKNM CMEKTPOM PErncTpupy-
eMblX NapameTpoB, BO3MOMHOCTbIO MOMYyYEHUA
OaHHbIX H3 Pa3NnyHbIX MACLITabHbIX YPOBHAX
v ap. [1, 2,5, 14].

A3pOKOCMUYECKME  MeToAdbl  MCCNeaoBaHuA
3emMnn 0THOCATCA K METOAAM ANCTaHLMOHHOMO 30H-
avposaHua (O3). Takve MeTogbl NpeanonaratT
noslyYeHne AaHHbIX Ha OCHOBAHWUU WU3MeEpPEeHWi,
npoBefeHHbIX Ha paccToAHum [1, 2, 101

HacTtoAwaA cTaTbA MOCBALEH3a UCTOpPUM
BO3HMKHOBEHUA W Pa3BUTUA @3POKOCMUYECKMX
MeToAoB uccnefoBaHua 3emnu. OHa  Takke
YaCTUYHO OXBATbIBAET BOMPOCbI BO3HWUKHOBEHUA
M pasBuTMA MeTodoB [3 B LeENOM, MOCKObKY
WMEHHO OHW ABNAIOTCA OCHOBON ANA @3POKOCMUYe-
CKMX MeTooB. CTaTbA COCTOUT U3 YeTbIPeX YacTel,
Kam[OanA 13 KOTOPbIX OMMCHIBAET OAMH 13 NEPUOLOB
UCTOPVN PacCMATpUBAEMON TeMaTUKW, YCIOBHO
Bbl€NeHHbIX aBTOPOM.

B nepBoi 4acTM npeacTaBneHa XpoHOMorvA
O0CHOBOMONAratoLnX HaY4YHbIX OTKPbLITWIA,
€0343BLUMX NPeANOCbIIKN ANA BO3HUKHOBEHWA 3.

Bo BTOpOW YacTu oNMCbiBAETCA UCTOPUA Pa3BUTUA
3IPOCHEMKM C MOMEHT3 ee BO3HUKHOBEHUA
00 MOMEHTa 3arycka MnepBoro WCKYCCTBEHHOMo
CNyTHWKa 3emnu. [lanee, B TpETbEN YacTw, NpUopu-
TeT OTAAEeTCA ONUCAHUI Pa3BUTUA KOCMUYECKUX
MEeTOA0B UCCNeaoBaHMA 3emMnu Kak Haubonee
HAYKOEMKMX W OMUPaILWNXCA Ha nepenosble
TEXHUYECKNe [OCTUHEHWA. B 4yeTBepTol 4acTu
[[3EeTCA KPaTKMn 0630p COBPEMEHHbIX NpeacTaBe-
HWUIA 06 33POKOCMUNYECKNX NCCNefoBaHMAX 3eMnn.

CTaTbA HOCWUT 0630PHbLIN XapaKTep, OpUEHTMPO-
B3H3 Mpemae BCero Ha  OMUCaHWE WCTOpUMU
HAy4YHbIX OTKPbITUA N WN306PETeHUR, UMEILLNX
OTHOLWEeHMEe HenocpeaCcTBEHHO K annapaType
N MeTOoAaM a3pPOKOCMUYECKUX UCCNeaoBaHUN
3emMnn, U B MeHblle CTeneHu pacKpblBaeT
pa3BuTMe CONYTCTBYIOLMX HAMPaBAEHUA HAYKW U
TEXHUKM, TAKMX, KaKk GU3NKa, XMMUA, BO34YXONN3aBa-
HMe, KOCMOHaBTUKA, MHPOpMATUKa 1 ap. Mo mepe
NPUBAMMKEHNA K HACTOALLEMY BPEMEHW Pa3BUTUE
METO0B 33POKOCMUYECKNX NCCNe0BaHUA 3emnu
CTGHOBUTCA HACTOMbKO OYpHbIM N PAa3HOCTOPOH-
HWM, 4TO B TpeTbel W 4eTBEepTOM 4acTAX CTaTbW,
OTHOCALLUMXCA rN3aBHbIM 06pa3oM KO BTOPOW
nonosuvHe XX BEK3, ONUCaHWE [AETCA yHe He
B BMAE XPOHOMOrMN OTAENbHLIX CObLITWIA, @ B BUAeE
0606LeHHoro ob63opa.

KPATHAA XPOHO/10MMA
OCHOBONMOJATAKLLNX HAYYHBIX OTKPbLITUIA

B ocHoBe [feicTBMA KaKk ycTapeBLlero, TaK
1N coBpeMeHHoro obopygoBanuA [3  nexar
dyHAaMeHTanbHble  GU3NYecKkne  MNpUHUMNLI
[1, 13]. Huke npuBOAMTCA KPaTKaA XpPOHONOrWA
OCHOBOMONAralWMX  HAYYHbIX  OTKPbITWNA,
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KOoTOpble obecneynnu nNpeanocbINKM  AnA
BO3HMKHOBEHMA MeTogoB [3 u BRnocneacTsuu
33POKOCMUYECKMX METOA0B MCCe0BaHNA 3eMu.
XpOHOMOrNA NOCTPOEHa Ha OCHOBe 0630pa amepu-
KaHCKMX uccneposaTenen un3  YHuBepcuTeTa
KanudopHunm (University of California) [17].

Hanbonee cunbHble TOMYKM K  Pa3BUTUIO
MeTofoB M cpeact8 [3 AaBanM  HaydHble
OTKPbITUA, CBA3aHHble C W3Yy4Y4eHWEeM CBeTa

(3NeKTPOMArHUTHbBIX BOMH). 3TO 06ACHAETCA TeM,
YTO [laMe N cervac, HeCMOTPA Ha pa3BuTUe rpaBu-
MeTPUYECKNX, MArHUTOMETPUYECKMX, aKYCTUHECKNX
MeTo40B [13, 3NeKTPOMarHUTHbIe BOJIHbI OCTaOTCA
OCHOBHbIM areHTOM, obecneyvBalowMM npoLecc
OWCTAHUMOHHOro  nonyyYeHna  uUHbopmaymm
06 obbekTax (cytb A3) [1, 21

Pa3BuTve npeacTaBneHUn [ApeBHWUX ngen
0 CBeTe CBA33HO C /lereHAom, paccKasbiBatoLen 0b
04HOM apabe, KOTOPbIN MPOCHYNCA OQHAMAbI YTPOM
N yBUAeN Ha CTeHe CBOel ManaTku HeYTo Heobbly-
Hoe. lNocne n3y4yeHWA yBUAEHHOr0 OH MOHAN, YTO
BWUANT NepeBepHyYTOe N306pareHne rpynnbl Nlogen,
CTOAWMX HAa ynuue. 3To npowv3owno 6narogapA
coBnageHnio pAaa $axkTopos, B pe3ynbTaTte 4ero
HebonbLUOe 0TBEPCTME B MPOTUBOMOMOKHON CTeHe
NanaTKM BbICTYMNAO B PONN NINH3bI.

Okono 336-323 rr. Ao H. 3. ApuctoTtenb
[OCTAaTO4MHO NOAPO6HO PasMbIWAAN O npupoae
cseta. OH 0T4eNnAn CBeT OT BellecTBa MU oTMeyarn,
4YTO HeKoTopble 06beKTbl 06N1343T NPO3PaYHO-
CTblo, HO 3TO CBOWCTBO WMMeEeT 3HayeHwe TONbKO
B  C/AyyYae  npucyTtcTBuA  cBeTa.  Takue
NpeacTaBNeHVA e MOrIn AONYCKaTb caMy Maero
0 ¢pusn4eckm obocHoBaHHOM [13.

Hanbonee BamHbIM N306peTeHeM ApeBHUX Bpe-
MeH, KoTopoe $OPMaNIbHO MOMKHO CHUTATb NepPBbIM
cpeactsoM 13, ABNAeTCcA  Kamepa-obCHypa.
MpuvHUMN [OencTBuA Kamepbl-06CKypbl BrepBble

06BACHWN  apabCKkuii  PU3NK M MATEMATUK
X B. W6H an-Xaihcam (AnbxaseH). lpu 3ToM
OH CAenan BawHbIA BbIBO4 O TOM, 4TO

06LLenprHATaA B TO BpeMA TeOpUA pacnpocTpaHe-
HWA cBeTa (COrNacHoO KOTOPOW Ny4un cBeTa McxoaaT
M3 rNas Wn Kak b6bl owWynbiBalT 06beKT)
He COOTBETCTBYET AeNCTBUTENbHOCTU.

MN3HayanbHO HKamepa-06CKypa npeactaBnAana
cobo  KOMHATy, MOMHOCTbIO W30/IMPOBAHHYIO
0T CBET3, 33 UCKOYEHNEM HeBONbLLOro OTBEPCTMA
B cTeHe. O6bpa3bl M3 BHeWHero Mupa, AO0M3,
nepesbA, Noagn 1 T. 4., MOrAm bbiTb CNpoeLmpoBa-
Hbl B NepeBepHyTOM BUAE HAa CTEHE WU 3KpaHe,
pacnonoxeHHoMm Hanpotus oteepctuA. B Xl B.
Popep B3KOH NpMBHEC B HAYKY NPUHLMMBI UCMONb-
30B3HWA Kamepbl-06CKypbl ANA aCTPOHOMUYECKNX
HaboaeHWA, Kamepa-0b6CKypa CTana NnomnynApHbIM
WHCTPYMEHTOM AnAa 6e30MacHoro  npocMoTpa
CO/THEYHOr0 3aTMEeHUA.

B 1490 r. JleoHapgo ga BuHum nogpobHo
onucan fencTere Kamepbl-06CKypbI.

C TeYyeHVeM BpeMeHU Kamepa-obCKypa yMeHb-
wanacb B pa3mMepax, Moka He ctana HeboNbLUIMM
nepeHOCHbIM yCTpoicTBOM. OH3 OCHALLAaNacb 06b-
E€KTUBOM N 3ePKaNoM, OTPAMKAIOLLNM n306parkeHne
B HYXHOM HanpaBfeHnn Ha 3KPaH A41A NPOCMOTPa.
OcHaLleHHaA TakMM 06pa3oM Kamepa Mnomorana
XYAOMHMKAM B CO343HUM 3CKU30B HAa MecTe.
MpUHUMNNANbHBIM MOMEHTOM B [O3HHOM C/ly4ae
ABNANOCb TO, YTO He HbIN0 cnocoba HenocpeacT-
BEHHOMN 3anncu 1306pareHna, 3TO U CAEPHMBANo
OanbHenwee passutne metogos 3.

B 1614 r. AHgxeno Cana o6HapyHumn, 4To conu
cepebpa TeMHelT npu BO34EVWCTBUM COMHEYHOro
CcBeTa. JTO OTKPbITUE UMeeT NPUHUMNNaNbHoe
3Ha4yeHMe ANA  nocnegylowlero  pas3BuTuA
doTorpadum.

B 1666 r. Ncaak HblOTOH, 3KCNnepuMeHTMpOoBaB-
LW B TO BPEMA C NPU3MON, 0BHAPYHWN, YTO C ee
MOMOLLIbIO CBET MOMET HblTb Pa3/10MEH HA Pa3Ho-
LBeTHble cocTasnalwme. lKcnonb3ya BTOPYIO
npu3My, OH O6Hapyxuna, 4To 06pa3oBaBLUMECA
LBETa MOMHO MOBTOPHO 06beAuHWUTL B 6enblii
LBeT. Bo3HMKaeT noHATMe 0 cneKkTpe. OTMETUM, 4YTO
B H3ACTOAWMMA MOMEHT MyNbTUCNEKTPanbHble
N ryunepcnexTpanbHble MeToabl @3POKOCMUYECKMX
nccneaoBaHun  3emnm  ABNAKOTCA  Hambonee
3¢dexkTmBHbIMK [1, 2, 3].

B 1777 r. Kapn Bunbrenom LLeene obHapysunn,
4YTO XpPOMAT cepebpa, TEMHeLMA Nog BO3AENCT-
BMEM COMMHEYHOr0 CBET3, MOMKET HbITb CMbIT aMMu-
aKoM. [1pn 3TOM OCTaIOTCA TeMHbIe HEe3KCMOHWPO-
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BaHHble KpUCTan/bl XxpoMaTa cepebpa, TeM CambiM
dopmupyna «PUKCMpoBaHHOE» N306parkeHne, ABNA-
loweecA npegwecTseHHNKoOM ¢GoToMaTepranos.
30ecb HeobxoaMMO OTMETUTb, YTO BMOCNeACTBUN,
C MOMEHTa BO3HUKHOBEHMA a3p0dOTOCHEMKM
N NOoYTM A0 KoHUa XX ctoneTuda, ¢doToMaTtepuans
ABNANNCb OCHOBHbIM HOCUTeNeM WHGopmMaLuw,
nony4aeMon npuv  MOMOLUM  @3POKOCMUYECKUNX
MeTOA0B UCCNeA0BaHMA 3emMn.

B 1800 r. YunbAM leplienb NOKa3an Hanuyve
NH$paKpacHoro mnanyyenua (MK), nomectns TepmMo-
MeTp Cpa3y 3@ KPacHOW MOM0CON BUAMMOIO Crek-
TPa, NOAy4eHHOro Npy NomoLLmM Npu3mbl. Ha cerog-
HALWHUA [eHb 33POKOCMUYECKMe W306parkeHuns,
Nnony4YyeHHble B MHPPAKPACHOW 4YacTW CMeKTpa
3N1EeKTPOMArHUTHLIX BOSH, ABMAAOTCA OAHWUMMU
M3 CaMbIX MHPOPMATUBHLIX ANA pelueHnA 334ad
MOHUWTOPWHIA pacTuUTeNbHbIX pecypcos [1, 2]

B 1802 r. Tomac HOHr BblIABWHY/ OCHOBHbIE
nonoxeHmA KoHuenuun HOHra—lenbmronbua
0 Teopun UBETHOr0 3peHMA Ha OCHOoBe Tpex
OTAEeNbHbIX HAbOPOB KONBOYEK B CETYATKe rNnasa,
«HACTPOEHHbIX» HA KPaCHbIA, CUHWUA W 3eneHbln
uBeTa.

B 1827 r. Ho3ed Hucedop Hbenc otcHAN
(chooTorpadmposan, 3anucan) nepsBble KapTWHbI
M3 OKH3 C BWAOM H3 QPaHUY3CKYI0 AepeBHio
C NOMOLLbI0 KaMepbl-06CKypbl U achanbToBoro
NaKa (buTymMa), paCTBOPEHHOIO B HMBOTHOM Mac/e.
3TOT pacTBOP OH HAHOCW HAa MNACTUHY U3 CTEKN3,
MeaM UK CNAaBa 01083 CO CBUHLIOM U 3KCNOHMPO-
BaN ee B Kamepe-0b6CKype HECKOMbKO 4acoB Mnpwu
APKOM CONHEYHOM cBeTe (Nosy4ancA TaKk Ha3biBae-
MblA rennorpaduyecknii CHUMOK). 3To cobbiTue
MOMHO CYMTaTb NepBbiM GAKTOM 3aBTOMATUHECKOWN
3anmucn nHdopmauun B npouecce [3. Mpumep
CHUMKa Hbenca npvsegeH Ha puc. 1.

B 1839 r. [fdarep u Hbenc npeactasunn
06LLecTBEHHOCTN «4areppoTunumio» — n3obpeteHwe,
NoO3BO/ABLUEE BbINONHUTbL CbEMKY C MOSy4YEeHNEM
04HOr0 MNO3UTUBHOrO M306pameHnA. B Kavectse
doTomaTepmana Mcnonb3oBanu nocepebpeHHyo
MeZHyYl0 MNACTUHKY, 06paboTaHHy0 Napamun noaa,
B pe3ynbTate 4ero 06pa3oBbIBANCA TOHYAWLLMWNA
CNON CBETOYYBCTBUTENIBHOrO MOAMUCTOro cepebpa.

I Puc. 1. lenuozpaguyeckull CHUMOK Hbenca

Moa AencTsmem cBeTa B 3TOM C/I0€ BO3HWKANO
CKPbITOEe M306parkeHne, KOTOpoe MNPOABNANN
napamu pTyTH W 33KpennAann pacTBoOpOM
TnocynbdaTa HaTpuA.

B 310 e BpemA Yunbam [eHpu @OKC
TanbboT n3o06pen HosbI cnocob doTorpadumposa-
HMA — C HeraTMBHO-MO3UTUBHbLIM MPOLIECCOM.
Ha cBeToyyBCTBUTENIBHOM MaTepuane (bymara,
NPOMNWTaHHaA HWUTPATOM cepebpa W pacTBOPOM
CONu) MONMy4anoCb HeraTMBHOE Wn306pameHue,
C KOTOPOro MOMHO 6bl10 NONYYUTL HEOrpaHWUYeH-
HOE YMC0 NO3UTUBHbBIX KOMMWNA.

B 1841 r. TanbboT 33perncTpupoBan MNaTeHT
H3 HEeraTMBHO-MO3UTMBHbLIA CNOCO6 CO34aHMA
doToCHUMKOB. [AnA CbEeMKM OH WCMOob30Ban
nopocepebpaHyto bymary, nNpoAsBnAn ee C Momo-
Lbto HUTPaTa cepebpa, PpuKCMpoBan € MOMOLLbIO
TnocynbdaTta HaTpuA. [lonyyaBlwMNCA Heratus
OH OMyCKan B eMKOCTb C BOCKOM, KOTOPbI Aenan
CHUMOK MPO3payHbIM. [ocne 3Toro oH HakNaabiBan
NPO3PaYHbI/ HEraTUB H3 YNCTYI0 Nof0CepebpAHyIo
bymary,  3KCNoOHWMpOBan ero u  nocne
npoABneHnA 1 GUKcauMm nonyy4an Mno3uTUBHYIO
Konwto [17].

3anaTeHTOBaHHOe un306peTeHne TanbboTa,
no cytu, AanAetcA dotorpaduyecknMm NpoLeccom
B ero COBpeMeHHOM MOHWMaHuKN. C TOYKN 3peHuA
03 3T0 wu306peTeHMe M03BOMANO MPOBOAUTL
3aBTOMATU3MPOBAHHYIO 3aMucb WHPopmauum 06
06beKTax, Haxo[AWMXCA Ha  PacCTOAHUW.
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[anbHenwwne nccneqoBaHna 1 pa3paboTky B 3ToM
0613CTN 6biNV HANPaB/EHbl Ha Y/y4LUeHWe TeXHOo-
NOrMYecKMX acneKToB npouecca ¢otorpadmposa-
HMA 1 ero yaelesneHne. Bckope 6bina yBennyeHa
YyBCTBUTENbHOCTL HOTOMATEpPMNanos (CHUKEHO
BpeMA Heobxo4MMOro 3KCMOHMpoBaHMA). Ocobbiii
BKNAaA B pelleHve 3TWX 334ad BHeciM Hbenc ge
CeH-Buktop (poactBeHHUMK [woceda Hwucedopa
Hbenca) n ®pegepuk CKoTT Apuep [17].

HecmoTpAa Ha TO 4t0 K 1840-mM rr. Hayka
N TeXHWKa NO3BONAAN NPOU3BOANTb 3aMMCb Nonewn
3M1EKTPOMArHUTHOrO0 W3/Iy4eHWA BUOMMON 4acTu
OMTUYECKOro AMana3oHa CnexTpa B Buae doTorpa-
duin, n3yyeHne NpUpPOAbl MexaHU3Ma nepefayu
3ToON  WHPoOpMauMM  6blN0  PAKTUYECKM  H3
Ha4yanbHOM YpoBHe. [MOHATNE 3INEKTPOMArHUTHBIX
BOSH TONbKO 3aporpaanocb. OgHWUM K3 Haunbonee
NPOAYKTUBHBIX YYeHblX, paboTaBWIMX B 3TOM
HanpasneHun, 6bin Orermc Knepk Makcsenn.
B 1855 r. OH pa3paboTan Teoputo LBETa U KONnye-
CTBEHHbIN NOAXOA K PAacCMOTPEHWIO 3pUTENbHOMo
LiBETOBOr0 BOCMPUATUA. HecKonbKo Mno3xe OH
BbINYCTWUA 3HAMeHUTYI0 paboTy «[MHamunyeckan
TeopuA MonA», B KOTOPOW UM [AenaloTCA BarHble
0606LLIeHNA N OTKPbITUA, CBA3aHHbIE C 31eKTPpoMar-
HWUTHbIM Nnonem. OJHAKO 3H3YMMOCTb 3TOM paboTbl
Hay4HaA 06LecTBEHHOCTb TOr0 BPeMeHW MOHANA
He cpa3y [15, 17]. B coBpeMeHHOM KOHTEKCTe a3po-
KOCMUYECKMX WCCNefoBaHWin 3emMnn ypaBHeHWA
MaKkcBenna, ONWUCbIBaKOLME 3NEKTPOMArHUTHOE
none, ABNAIOTCA GYHAAMEHTANbHBIMU.

BO3HWMKHOBEHWE N PA3BUTUE
ASPOCbHEMKUN 3EMN

AspocbemMKka 3emam  npegnonaraet A3
NoACTMNAIOWEN MNOBEPXHOCTK, OCyLlecTBnAemMoe
C BO3AyLWHOro HocuTenA. B 3Tom npouecce mMoryT
6blTb  BblAeNeHbl  ABe  TeXHONoru4yeckume
coctasnAawwme. OAOH3 M3 HUX  CBA33Ha
¢ obecneyeHnemM BO34yLUHOrO NoseTa annapaTypbl
033, gpyraa — ¢ GYHKUMOHMPOBaHMEM 3TOW
annapatypsi [1, 2, 10].

Bo3gyxonnaBaHne BO3HMKNO B 1783 r.,
AKTVMBHO Pa3BMBANOCh M NPOAOMKAET Pa3BMBATLHCA

B HacToALlee BpeMA. PoanHoON BO34yXONNaBaHuWA,
KaKk 1 poauHon ¢oTorpadum, 6bina dpaHumA
[12,17,18].

Kak BMOHO u3 npegblgylien 4acTu CTaTbu,
nepsbii B UCTopun cnocob [3 ¢ aBTOMAaTUYeCcKomn
duKcaumen pesynbtata (dotorpadumposaHue) ctan
[0CTyMNeH B BUAe 33KOHYEHHO0 TEXHOMO0MMYeCKoro
pelleHnA TOMbKO 4Yepe3 HEeCKONMbKO AEeCATUNeTUN
nocne BO3HWKHOBEHWA BO34yXOMNNaBaHUA. 3H3YUT
GaKToOpOM, CAEpPHMBAIOLNM  BO3HUKHOBEHME
33poCbeMKK, bblno OTCyTCTBME annapatypbl [O3.
B 3TOM 4yacTM cTaTbuM NPUMBOAWTCA KpaTKaA
XPOHOMOMMA OCHOBHbIX COObITUIA, CBA3@HHbIX
C BO3HWKHOBEHWEM U Pa3BUTUEM a3POCHEMKM
3emMnun (40 MOMEHTa BO3HUKHOBEHWA KOCMUYECKON
cbeMku). [locnefoBaTenlbHOCTL  MOCTPOEHA
Ha ocHoBe 0630pa aMepUKaHCKMX UccnegoBaTtenei
13 YHusepcuteTta KanudopHum [171.

B 1858 r. facnep ®enukc TypHawoH (Hapap)
nony4aer nepBblin  33podOTOCHUMOK [apurka
C NPVBA3HOrO @3poCTaTta C BbICOTbl 6onee 350 M
(puc. 2).

B 1861 r. ¢otorpad Tomac CaTToH BMecTe
¢ [Owermcom Knapkom MaKkceensnioMm npoaemoH-
CTPUpOBanM MeToabl Noy4eHNA LBETHOro n3o6pa-
HEHUA C WCNONb30BaHWEM KPACHOro, CUHero,
3€1eHOro M SIMMOHHOMo CBETOGUALTPOB.

cmu (Mapus), NoayYeHHoe ¢ NPUBA3HO20 d3pOCMama

| Puc. 2. Mepsoe pomozpagudeckoe u306pareHue 3eMHoU NOBepXHO-
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B 1873 r. MepmaH ®orenb 06HapyHun, Y4TO NyTeM
33aMayYMBaHUA ranoreHMaoB cepebpa (HyBCTBUTENb-
HbIX K CMHEMY CBeTY) B Pa3/IM4YHbIX KPaCcUTeNAx
CBETOYYBCTBUTENbHOCTb MOMET OblTb CMeLleHa
B CTOpPOHY 60nee AMMHHbIX BOMH, Y4TO MPUBENO
K OTKPbITUIO BO3MOMHOCTV MOMYYEHNA CHUMKOB
B 61MKHEN MHPPAKPACHOM 30HE 3N1eKTPOMAarHUTHO-
ro cneKkTpa.

B 1887 r. B [epMaHMM Ha4anu 3KCnepuMeHTbI No
aspodoTocbemMKe U GOTOrpaMMeTpUYeCcKon 0bpa-
60TKe CbeMOYHbIX MaTepuanos ANA U3MepeHuA
MeTPUYECKMX XaPaKTEPUCTUK Y4aCTKOB NEeCoB.

B 1889 r. Aptyp bBatyt cgenan nepsbiii
a3p0dOTOCHUMOK C UCMONb30BaHWEM BO3AYLLHOMO
3MeA.

B 1897 r. Anbdpegom Hobenem 6bin nonyyeH
nepBbii  33p0POTOCHUMOK C  WCMONb30BaHMEM
pakeTsl (puc. 3).

Puc. 3. Mepabil a3popomMOoCcHUMOK 3eMHOU NOBEPXHOCMU, NOAYYeHHbIU
C UCNO0/Ib30BAHUEM paKembl

B 1900 r. MaKc MnaHK OTKpbIT KBaHTbI W Aan
MaTemMaTnyecKoe OnucaHme abCoMITHO YepHOro
Tena, 3anoMMB OCHOBY ANA nocnegylolero
Pa3BUTNA KBAHTOBOWN MEXaHWKMW.

B 1903 r. 63Bapck1e BOEHHble WCMOb30BaIu
ronyben anAa nonyyvyeHMA a3poPpOTOCHUMKOB,
a t0nua HelbpoHH 3anaTeHToBana YCT3HOBKY
$OoTOKaMepbl Ha rpyan y ronyba (puc. 4).

Puc. 4. «[071y6U-a3p0PpomoCcbeMUUKU» C YCMAHOBIEHHbIM
ob6opydosaHuem (a) U npumep a3poGOMOCHUMKA, NOY"eHHO20
npu nomouju 20n1y6# (6)

B 1899 r. [Owopaw WcTmaH BbinycTUn
HUTPOLENTIONO3HYI0 MNEHKY, KOTOPaA Mo3BONANA
6e3 noTepu KayecTBa CHUMKOB 33MEHUTb
CTEeKNAHHbIE NNACTUHbI, UCNOMb3yeMble B TO BpPeMA
B KayecTBe NOANOMKM AnAa ¢$oToMaTepuanos.
B 3ToM e rogy 6bina npefgctasneHa nepsaA
Kamepa ¢vpmbl Kodak.

B 1903-1904 rr. COCTOANUCb 3HaMeHUTble
nonetbl Yunéypa n Opsunna PanTt (bpatbeB Pan).
OH¥ BnepBble MOAHANNCL B BO3dyX Ha camoneTe,
MCMonb3yA roptoyee TOnNAMBoO.

B 1906 r. Anbbept Mon nony4nn aspodpoTocHK-
MOK C BbICOTbl 0K0M0 800 M C UCMOJIb30BaHVEM
pPEaKTUBHOW PaKeTbl, paboTaloLe H3 CHKATOM
Bo3ayxe. Kamepa 6bina Bo3BpalLeHa Ha 3emsio
Ha napawtTe. B 3TOoM e rogy . P. JloypeHc,
3KCNEPUMEHTMPOBABLUNIA C KamepaMu (HeKoTopble
N3 HWUX BECUIN COTHU KWUAOrPamMoB) NPOM3BOAMN
aspodoTocbemMry  3emnetpAceHna B CaH-
DpaHUMCKO € BbICOTbI 0KOM0 600 M.

B 1907 r. OrtocT 1 Jlyn /lombep pa3paboTanu
NPOCTYI0 CUCTeMy UBeTHON doTorpadum n peanu-
30Banu ee B 35-MUINUMETPOBOM CTaHAapTe.
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B 1909 r. Yuwnbyp Pant nony4un nepsble
33pO0POTOCHUMKM C UCMOIb30BAHMEM CamoseTa.

B 1915 r. NelTeHaHTOM-MOMKOBHUKOM
Bpaba3oHom B coTpyaHuyectBe ¢ Thornton
Pickard Ltd. 6binn pa3paboTaHbl U M3roTOBNEHbI
nepsble aapodoToannaparbl.

K 1918 r. ¢paHUy3CKMe BOeHHble B nepuogbl
WHTEHCVBHON [EeATeNIbHOCTU MOr/n  MNony4aTb
TbICAYM 33p0dOTOCHUMKOB B CyTKW. Bo Bpema
Me3-AproHCKOro HacTynneHnA B TeYEHNe YeTblpex
OHen 6bin0  onepaTMBHO CAenaHo 56 ThiC.
0TNEeYaTKOB @3pOPOTOCHVMMKOB.

B 1919 r. Hayanacb KaHaACKaA NpPorpamMma

KapTMpoOBaHMA  /1ecoB C  MCMNO/Ib30BaHWEM
33pPOCHEMKMN.
B 1920 r. noABMANCb MNepBble  KHWUMN

no AewndpUpoBaHMIO 33POCHNUMKOB.

B 1924 r. Mannes 1 Godousky 3anateHToBanu
MHOrOC/I0MHYI0 GOTOMNEHKY.

B 1931 r. kanutaH AnbbepT B. CTMBEHC pa3sun
NHOPAKPACHYI0 YyBCTBUTENBHOCTb GOTOMNEHKM.

B 1934 r. BnepBble Bblllen B CBET MypHan
Photogrammetric Engineering (TexHuKa
$oTOrpaMmMeTpmm), OCHOBAHHBIN AMEPUKAHCKUM
obLecTBoM $OTOrpaMMeTpun. ITOT HypHaN bbin
no3e HassaH Photogrammetric Engineering and
Remote Sensing (TexHuka d¢oTorpammeTpumn
N AUCTAHLUMOHHOE 30HAVPOBaHME).

B 1936 r. CtuBeHC BMecTe C KanuTaHOM
AHAepcoHOM nonyynn nepeble otorpadum  dak-
TUYECKOWN KPMBU3HbI 3eMn CO CBOBOAHO NneTALLero
BO3/AYLLHOro Wapa C BbICOTbl 22 065 M.

B 1942 r. Kodak 3anaTeHTOBan nepsyio
ncesAoLBeTHYI0 VK-4yBCTBUTENbHYIO NIEHKY.

BTopas MupoBas BOWHa MpvBena K pe3Komy
pa3BUTUIO a3POPOTOCHEMKN N METOA0B MHTeprpe-
Tauum a3podOTOCHUMKOB. [epmaHuA BhepBble
npumeHuna aspodoTopasBeAry ANA pelleHvA
TaKWX 33034, KaK 0BHapyHeHve 1 ngeHTdnKaumna
BPAMECKOW TEXHUKM, OLeHKa rnybuH ANnA BbICaaKM
MOPCKOr0 [AecaHTa, OLEHKa XapaKTepuUCTUK
PacTUTeNbHOCTU W MOKa3aTteneli MPOXOAUMOCTY
TeppuTopuii M Ap. [0 Ha4Yana KOCMUYECKUX
MCCNeaoBaHUn 3emMnn  0CTaBasioCb HECKONbKO
net [12,17, 18]

BO3HMKHOBEHWE N PA3BUTUE
KOCMNYECKOW CbEMKU 3EMNU

Pa3BuTve KOCMUYECKON CbEMKM 3eMnn TeCHO
CBA3aHO C Pa3BUTVEM KOCMOHABTUKN. BO3MOHOCTb
NpoBeAeHNA CbeMKN 3eMHON NOBEPXHOCTU U3 KOC-
MOC3, B OT/IM4ME OT BO3MOMHOCTM MPoOBeAeHUA
@3POCHEMKN, COEPHMBANACb He OTCYTCTBUEM
CbeMOYHOro 060pya0BaHUA. OcHoBHOM
npobnemon 6bIN0 CaMoO MO cebe [OCTMHEHUE
KOCMWMYEeCKOro MpoCTPaHCTBa. 3JTa npobnema
Hayana paspewaTtbcAa B cepeguHe XX B., npu
3TOM HeobXxo4MMO OTMEeTUTb PeLlaloLLy0 ponb
BE/IMKNX PYCCKUX y4YeHbix K. 3. Linonkosckoro
n C. M. HKoponeBa, pa3paboTaBLLIMX OCHOBbI
TEOPETUYECKON W MPAKTUYECKON KOCMOHABTUKU
cooTBeTCTBeHHO [7, 16, 17, 18]. U3 npeablgyLuen
4aCTW CTaTbW BUAHO, YTO PaKETbl NCMOb30BaNUCH
ONA  OWCTAHUWMOHHBLIX WUCCNEeA0BaHUIA  3EeMHOM
NMOBEPXHOCTN N PaHee, Ha 3Tane BO3HWKHOBEHWUA
N Pa3BUTUA 33POCHEMKW, OAHAKO KOCMOC3 OHU
He gocTuranw.

Pa3BuTve KOCMWYECKOW CbeMKM 3eMAn TaKMe
TECHO CBA33HO C M306peTeEHNEM N COBEPLUEHCTBO-
BaHWEM MPUEMHUKOB U3/Tly4eHNA Pa3INYHOro TMna.
PaccmoTpeHne uctopun pasBuTUA NMPUEMHUKOB
N3Ny4eHnA ABNAETCA OTAeNbHOW 06bbemMHOn 3aaa-
Ye. B 3TON CTaTbe Mbl TONbKO NNLLb KPaTKO ynoma-
HeM, 4yTo ewe B 1911 r. 6epAnHCKME Yy4YeHble
ncnonb3oBanu  otogmoabl ANA  perncrpaumm
ABNEHNA CONHEeYHOro 3aTMeHuA, HabnoaasLlerocA
B ErvnTte. PeBONIOLMOHHOE W3MEHeHue cuTyauum
npomM3oWno C MOABMEHNEM TBepAOTe/bHbIX
nonynpoBOAHUKOBbBIX  MPUEMHUKOB  HOBOrO
noxoneHvA. KBaHTOBaA 3PpGEKTVBHOCTb COBPEMEH-
HbIX MO0NYNPOBOAHUKOBbLIX MPUEMHUKOB WU3My4e-
HMA pocturaer 95-989%, T. e. perucTpupyetca
NPaKTUYECKM Karablh GOTOH, Monagalolwmi Ha
npUeMHuK. B KoHue 1950-x rr. 6blanM HangeHbl
N Pa3BuTbl TEXHOMNOMMW, KOTOpble obecnevymBanu
HU3KYI0 NNOTHOCTb AedEKTOB 1 MpUMecel B MOBepX-
HOCTHOM C/10€e NONYNPOBOAHMKA. TeM cambiM Hbin
3an0MeHbl NpeanocbIkn ANA n3obpeteHna npnbo-
poB ¢ 3apAgoBoin cBA3bio (M3C). B KoHue 1960-x rr.
6binn  co3gaHbl  nepsble  M3C, B  KOTOPbIX
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TeXHONOrMA TBepA0TENbHbIX MPUEMHUKOB NPOABU-
nacb 0CO6eHHO ycnewHo. Bnepsble yCTPONCTBO,
CnocobHoe COXPaHATb W 3aTeM CYUTbIBATb
3NEeKTPOHHblEe 33apAdbl, 6bino pa3paboTaHo AByMA
COTPYAHWKaMW M3BeCTHOW TenedoHHOW Kopropa-
umm Bell B KoHue 1960-x rr. B 1972 r. rpynna
AMEPUKAHCKNX Y4eHbIx 13 J1abopaTopun peaKTus-
Horo pAaBweHna NASA ocHOBana nporpammy
pa3BUTUA  MPUEMHUKOB  3/1E€KTPOMArHUTHOro
n3ny4yeHMA ANA  aCTPOHOMUM U KOCMUYECKUX
nccnefosaHuii. Tpu roga CnyctA COBMECTHO
C y4YyeHbIMU yHMBepcuTeTa ApU30OHbI  3Ta
KoMaHga nonyuuna nepsoe [M3C-nsobpareHune
aCTPOHOMMYECKOro obbeKkTa - YpaHa [9].

OTgenbHO cnegyeT OTMETUTb, YTO BO3HWKHOBE-
HWe © pasBuTMe KOCMUYECKUX MeToaoB
nccnegoBaHvA 3emnu, Hapagy € NpUMeHeHveMm
NPUEMHUKOB W3/y4eHWA, Hepa3pbiBHO CBA3aHbI
C NPYMeHeHNeM aKTUBHbIX CPeACTB ANCTAHLMOHHO-
O 30HOMPOBAaHUA, B NEPBYI0 04epeab PaavoNoKa-
TopoB. B 1954 r. B CLUA 6bin pa3paboTaH nepsbiii
paguonokatop H60KOBOro 0630pa, NpegHa3HaveH-
Hbli ANnA pa3MelleHVA Ha 60pTy neTaTeNbHOro
annapara [17].

BepHeMCA K 0N1CaHMI0 XPOHO0M M BO3HUKHOBE-
HAA W PasBUTMA KOCMUYECKMX WCCNeoBaHWUi
3emnn.

0o KoHua 1950-X rr. KOCMMYEeCKaa CbeMKa
NOBEPXHOCTN 3eMnn OoCyLecTBAANacb C BbICOT
00 200 KM WCKMOUYUTENIbHO C WCMONb30BaHNEM
annaparypbl, yCTaHaBAMBaeMon Ha bHanauctude-
CKMX paKeTax W 30HAax. [epsbli POTOCHUMOK
3eMHO MOBEPXHOCTU M3 Kocmoca bbin nonyyeH
npu nomowm ¢oToannapaTa, YCTaHOBNEHHOro
Ha 6anNNCTUYECKON paKeTe Fau-2 repMaHCKoro
NPON3BOACTBA, 3anyLLeHHoN B 1945 r. C aMepuKaH-
CcKoro paketHoro nonuroHa White Sands. PakeTa
nocturna  BbicoTbl 120 KM, nocne 4ero
$0T0aNN3apaT C OTCHATOM NNEHKOW 6bln BO3BPALLEeH
Ha 3emnto B cneymnanbHom Kancyne [7, 18].

B 1954 r. cosepwun nepBbii nonet
aMEPUKAHCKMIA camoneT-passeguuk Jlokxmg U-2,
CMOCOBHbIV NeTaTh Ha BblcoTax A0 20 KM. MoneTbl
Ha TAKOW BbICOTE MOMHO PaCCMATPUBATb KaK HEYTO
NPOMEMHYTOYHOE Meay KOCMUYECKUMU NoneTtamu

1 BO3AyXonnasaHueM. BbinonHAA pa3seabiBaTenb-
Hble 334a4u, U-2 OeMOHCTPUPOBa BbICOYANMLLYIO
3bdeKTMBHOCTL. HeckonbKo neT OH ABNANCA
HeyA3BUMbIM AnA BoeHHblx CCCP. Mepexsat U-2
yAaanca TonbKo B 1960 r.

4 oKtAbpA 1957 r. B CCCP 6bin 3anyuieH
«CNyTHWK-1» — nepBbll B MMPE WCKYCCTBEHHbIN
cnyTHUK 3emnn (UC3). CLUA 3anyctunu cson
nepBbIi CNYTHWK B AHBape 1958 r.

1 anpenAa 1960 r. 6bin Npou3BegeH 3anyck
nepBoro OMepaTVBHOrO0 MeTeopPONOrM4ecKoro
cnyTHMKa Tiros-1 (CLUA). 310 cobblTve MOMHO
CYMTATb OHVM U3 Hanbonee 3HaKOBbIX B UCTOPUN
pa3BuTuA MeTo40B 33POKOCMUYECKUX
nccnenosaHuin 3emnun. Tiros-1 ncnpasHO U cucTe-
MaTu4eckn nepegasan MHOGOPMaUMIO Ha 3emsto
no  paAvoKaHany. AHaNoOrnyHbiM  06pa3om
ocyllecTBnAeTCcA nepegaya MHGopmauum co Bcex
COBPEMEHHbIX CNYTHUKOB.

B 1960-x rr. pa3ssegka CLWA Ha4vana
CUCTEeMATUYECKN Nony4aTb oTorpadum ¢ 3emnu
¢ NC3 cuctemsbl Corona.

12 anpena 1961 r. K. A. larapuH cTan
nepBblM YeN0BEKOM, COBEPLUMBLUNM KOCMUYECKIIA
nonet. Bckope nocne noneta K. A. [arapuHa
B asrycte 1961 r., ¢ 6opta KopabnAa «BOCTOK-2»
neTymk-kocMoHaBsT CCCP . C. TutoB BMepBble
BbINOMHWUA «pyyHOe» GoTorpapupoBaHve 3emau
13 kocmoca [11].

B 1964 r. B CWWA 6bin10 MOMOMEHO HAayano

pPa3BepTbiBAHNIO CUCTEMbI METEeOPONOrnNYeCKnX
MC3 Nimbus.

25 wnoHA 1966 r. B CCCP 6bin 3anyuieH
nepBbll  OMNEPaTMBHbIA  METeOPONOrnYecKnmn

nc3 [71.

OCTaHOBMMCA HECKObKO NoapobHee Ha Havanb-
HbIX 3Tanax OTeYeCTBEHHON UCTOPUM KOCMUYECKMX
nccnenoBaHuin 3emnu.

B wnioHe 1970 r. neTynMkn-kocMoHaBTbl CCCP
A. . Hukonaes u B. WN. CeBacTbAHOB BbINOAHWAN
KocMuyeckne ¢oTocbeMKkn Haskasa, CpegHen
A3nun, Kacnuinckoro mopA, 3anagHoro YcTopTa
N ApYrux 06 beKTOB € 60pTa KOCMUYECKOro Kopabna
«Co103-9». B nepuof vx noneta Bnepsble Nposese-
Hbl MOACMYTHWKOBbIE 3KCMEPUMEHTbI C Lenblo
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0TPaboTKM MeTOoANKN aewndprpoBaHumA
KOCMWYECKUX CHUMKOB. M0 CHUMKaM ¢ «Coto3-9»
6blAn  COCTaBMeHbl KoCcMu4Yeckne GOTOKapTHI
macwraba 1:1 000 000, npoBegeHO ObHOBNEHME
OCHOBHbIX 371EMEHTOB 0bLereorpaduyecknx Kapt
MpuKacnua n, B 4aCTHOCTK 6bIN0 YCTAHOBNEHO, YTO
nnowaab BOAHOrO0 3epkana 3anuea HKapa-
Boras-fon 3a npeglwecTsBoBaBlUee fecATUNeTVe
YMEHbLUMAACh Ha 7 ThbiC. KB. KM [11].

OpbuTanbHaa ctaHumA «CantoT-1» (1971) 6bina
OCHalWleHa Ppas3nu4yHoOM  annapaTypon  AnAa
doTorpadmpoBaHna 3emnum, B TOM YUCIe LLUMPOKO-
$opMaTHON Kamepon C pa3Mepamy KaapoBOro
OKHa 180x180 MM. Pa3sHoMacluTabHble CbeMKW,
nposeAeHHble 3KkuMnaweM B coctase . . [obpo-
BONbCKoro, B. H. Bonkoa, B. W. [llauyaesa,
no3BoNvNN cAenatb BbIBOL O LenecoobpasHoCcTv
NCNONb30BaHNA A1A KOCMUYECKUX WCCNe[0BaHU
3eMnM  KOMMNIEKCa CbeMOYHbIX MaTepuanos
C Pa3nn4YHbIMK NapameTpamu (MacLuTab, MpPoCcTpaH-
CTBEHHOe pa3peLleHne 1 Ap.), YTOYHWUTb 3Ha4eHune
3ddeKTa ONTUYECKOM reHepanusaumm AnA
aewndprpoBaHnA NPUPOAHbBIX 06bEKTOB Pa3nny-
HbIX Pa3MepoB W CMEKTPasibHbIX X3apaKTEPWUCTUK.
B panbHemwem nporpamMmbl  MONETOB  BCeX
COBETCKUX MUAOTMPYEMbIX KOCMUYECKNX Kopabnewn
N opbuTanbHbIX CTaHUWA nNpegycMaTpuBanu
NPOV3BOACTBO CbEMOK KaK B 3KCMEPUMEHTANbHbIX,
TaK 1 B NpMKNagHbix uenax [111].

BaXHbIM 3TanoM AnA KOCMUYECKMX UccnenoBa-
HUIA 3eMnn 1 KapTorpadum cTtan noneTt Kopabna
«Cot03-12» (1973). Ha Hem ©6bina Bnepsble
yCTaHoBNeHa cneuuanbHaa ¢oToannapatypa Ana
MHOr030HaNbHOM CbEMKWU. J1eTYMKU-KOCMOHABTbI
CCCP B. . Nazapes 1 O. . MakapoB BbINOAHWUAN
3HaYyuTeNbHbIN 06 bEM CbEMOK B LUECTU N OEeBATU
30HaX CMeKTPa 3/1EeKTPOMArHWUTHbIX BOMH. 3TUM
nonetom 6biNa [A0Ka3aHa 3PPEKTUBHOCTbL
KOCMWYECKOro MHOr030HaNbHOr0 30HAMPOBaHMA
B UenAx KapTorpadpupoBaHUA, reonornyeckux
NCCNefoBaHUNA, W3YYeHUA PacTUTeNbHOCTW, MOYB,
MOPCKMX  MefnKkoBoAWR,  AewundpupoBaHuA
NPUPOAHbIX 06P330BaHUA MO WX CMNEeKTPanbHON
OoTpamaTtenbHoW cnocobHocTn. B pesynbTate
AewndpupoBaHNA  MHOM030HANbHbIX CHUMKOB

¢ «Cow3a-12» Bnepsble  OCyLLeCTBNEHO
3KCNepuUMeHTaNbHOe KOMMIEKCHoe KapTorpadu-
poBaHue, o0b6HapyeHbl HedTerasoHoCHble
CTPYKTYPbl, Heu3BecTHble paHee pas3fioMbl
3eMHOW  KOpbl, MNYCTbIHHble  TeppuTOpUMU
C HernyboKo  3anerawwWwmnmMum  NpecHbIMK
rpyHTOBbIMM BoAamu [11].

MaTepuanbl TakUX CbeMOK [anu OoLlyTUMble
HapOAHO-X03ANCTBEHHblE pe3ynbTaTbl. Hanpumep,
N0 KOCMUYECKUM U306pareHnAM, KoTopble
nonyyeHol Ha «CanioTe-3» (BpemMA paboThl
CTaHumm — 1974-1975 rr.) M. P. MonoBuyem
1 0. MN. ApTIOXMHbIM, onpefeneHbl B 04HOM U3 pai-
OHOB CTPaHbl 67 HePTEra3oHOCHbIX CTPYKTYP, B TOM
yucne noaBOAHbIX, PAA MNepecevyeHun KpyrHbIX
pas3fnoMoB, MepCrneKkTUBHbIX ANA MNOCTaHOBKM
pa3BefoyHblX PaboT Ha LUEeHHble MNonesHble
nckonaemble [11].

Ha  op6butanbHoi  cTaHumm  «CantoT-4»
(1974-1977) Haxopaunocb 12 ¢oTorpadpuyeckmnx

CNUCTeM Ppas/iIndHbIX TUMNOB — CTAUMOHAEPHbIX,
nepeHoCHbIX, MHOM030HAa/bHbIX, LUVIDOHO(DODMET-
HbIX n M3noKaapoBbIX. MHoro3oHanbHaA

N pasHoMacwTabHaA cbeMKka ¢ «CanoTta-4»
NMOKpbl1a OKoNo 4,5 MAH KB. KM lora Hawen
CTpaHbl. Ha ee 0CcHOBe C034aH pAA pPervoHanbHbIX
$OoTOKapT, oxBaTbiBaloWMx CeBepHbI puKkacnuin,
Kblprbi3cTaH, TagMWKWUCTaH, KpbIMCKMIA nonyoc-
TpoB, Kanmbikuio 1 ap. [KmeHko, 1999].

NeTymkn-kocmoHaBTel CCCP b. B. BonbiHoB,
B. M. Monobos, B. B. Mopb6aTko 1 0. H. Ma3koBs
Ha opbuTtanbHol cTaHuum «CanoT-5» (1976-1977),
HapAgy Co CTaBLUel TpaamumoHHon doTtorpaduye-
CKOW  CbEeMKOW, BbINOAHAMN  KOMIMJIEKCHbIe
BM3yanbHble HabnogeHWA NpUpoAHbIX 0bpa3oBa-
HUA C NPUMEHEHWEeM OMTUYECKMX BU3UPHbIX
yCcTponcTB. ONbIT NOKa3an, YTo BMU3yasibHble Habto-
0EeHNA KOCMOHaBTOB 33 b6bICTPONPOTEKALUMN
NPVPOAHBIMU NPOLIECCaMU, CTUXMRHLIMU ABNEHWA-
MW B COMETAHUM CO CbEMKOW A3I0T LIEeHHbIN MaTepu-
an OnA KOHTPONA 33 COCTOAHWEM OKPYHAOLLIEN
cpeabl [11].

LleneBol nonet A4nA MHOrO30H3NbHOW CbEMKM
3EeMHOV NOBEPXHOCTW BblN BbIMNOMHEH H3 KOCMUYe-
CKOM Kopabne «Cot3-22» (1976). IKunam

FEOMATUKA Ne3'2014



CnpasoyHbIU pazden

75

B coctaBe b. ®. BbikoBckoro u B. B. AxceHoBa
[0CTaBWU Ha 3eM/1I0 HECKOJIbKO ThICAY U306parke-
HAA CywM W BOAHON MOBEPXHOCTM B LIECTU
CMEeKTPanbHbIX  AMana3oHax. [na  CcbeMku
ncnonb3osanca annapat MK®-6, pa3paboTaHHbIN
coBMecTHO cneunanuctamm CCCP v AP n usro-
TOBNeHHbIN Prpmoit «Kapn Lleiicc Menax [111].

Ha opbuTtanbHbix cTaHumax  «CanioT-6»
(1977-1982) n «CantoT-7» (1982-1991) ycnewHo
BbINO/IHEHbI NPOrpaMMbl NMAAHOMEPHbIX paboT no
ONCTAHUMOHHOMY 30HAMPOBAHMIO 3eMAn. ITu
NPOrpaMMbl COCTaBMAMCL MO 3aKa3aM MHOMMxX
0TpacneBblx opraHn3aumin. OHW nNpegycMaTpuBa-
NN BbINOSIHEHME CHbEMOK CTaLMOHapHbIMK annapa-
Tamu KAT3-140, MK®-6 n nepeHocHon ¢poToanna-
paTypol, 3 TaKKe NMPOoM3BOACTBO 3HAYUTENIBHOMo
06bemMa BM3yanbHbIx HabngeHwn [111.

C 6opTa opbuTtanbHon cTaHuum «CantoT-6» 11
n 26 ceHtAbpAa 1978 r. annapatom KAT3-140
BrepBble BbINO/IHEHA KOHBEPreHTHaA CbeMKa —
doTorpadmpoBaHme 334aHHON TEPPUTOPUN C Pas-
HbIX TOYEK OpbUTbI. ITOT IKCMEPUMEHT NMOCTAB/EH
C Uenbio ornpefeneHna BO3MOMHOCTEN MOBbILLe-
HWA TOYHOCTW onpefeneHnA abCoMOTHbIX BbICOT
TOYEK MEeCTHOCTM MO pe3ynbTaTaMm W3MepeHui
KOCMUYECKNX CHUMKOB C OMTMMAaJIbHbIM Yr/1IOM
doTOorpamMmeTpmyecKorm 3acevkn. YKazaHHaA
33pava oTpabaTtbiBanacb ANA  CO34aHuA
BbICOTHOr0O  060CHOBaHWA  TOMoOrpaduyecKknx
KapT 1  POTOrpaMMeTPUYECKOro CryLieHua
OMOPHbIX reofe3nyecknx ceTel Ha 60MbLUMX
nnowaaax [111.

B LenoM MOMHO roBOpUTb O TOM, YTO HaYMHaA
c 1970-x rr. npownoro CTonetnA, KocMmuyec-
KaA (OTOCHEMKa 3eMHON MOBEPXHOCTN 6biNa
ocBoeHa B CCCP u B CLLA. M3 BOEHHbIX 1 MeTeopo-
NOMNYECKUX KOCMUYECKMX CUCTeM Bblaenunca
oTaenbHbln Knactep VC3, npegHasHa4YeHHbIX AnsA
nccnefoBaHNA NPUPOAHBIX PecypcoB. 3TO 0CObbIV
poA 3a4ad, 4NA KOTOPbIX BbICOKaA AeTann3auuvA
NONy4aeMbIX N306ParKEHNN He CTONb BaMHa, KaK
NepuoanyHoOCTb, 60NbLIOA MNPOCTPAHCTBEHHbIV
0XBAT W Pa3HOPOAHOCTb TUMOB MOMy4YaeMblX AaH-
HbIX. B 3TOM CBA3W BO3HMKAIOT W Pa3BMBAIOTCA
HOBble HanNpaBeHNA KOCMUYECKNX NCCNe[0BaHNA

n MetofoBs [133, KoTopble NPeAnoNaralT UCnosb-
30BaHMe Ha 60pTy WC3 ONTUKO-3NEKTPOHHbIX
KaMep W CKaHepoB, PaAV0/IOKATOPOB, NMA3POB,
CBY-pagmomeTpoB, pagnosbicotomepos [1, 2, 15].

MepBbl oNepaTMBHbIM CNyTHUK O3 (T. e. cnyT-
HWK, nepegalowmi pesynbtathl 3 Ha 3emnio
ONepaTMBHO MO P3aJUOKaHany) ¢ ONTUKO-
3NEeKTPOHHOM cuctemon 33, npegHa3HaYeHHbIN
ANA 1ccnefoBaHWA NPUPOAHbBIX pecypcos, Hbin
3anyuieH B CLUA eule B 1972 r. 3TO MOMXHO Cyu-
TaTb NPOPbLIBHbIM JOCTUHEHMEM. CnNyTHUK ERTS-1
(no3me nepeumeHoBaH B Landsat 1) ucnpasHO
nepefasan no pagnokaHany uHoopmaumio (Lnod-
poBble M306parmeHns), NoNyHEeHHYI0 Npy NOMOLLM
MHOrOCMNEeKTPanbHOro ckaHepa MSS. bbin gocTur-
HYT Ka4eCTBEHHO HOHOBbIN YPOBEHb KOCMUYECKNX
nccnegosaHun 3emnun. ERTS-1 (Landsat 1) asunca
HaYanoM KaK AnAa BCen 0BLUMPHON KOCMUYECKOWN
nporpammbl CLLUA no mnccnefoBaHuio NPpUPOAHbIX
pecypcoB, Tak U ANA OTAenbHOW KpaviHe 3ddek-
TUBHOW MMUCCUMM  CNyTHWKOB Tuna Landsat
[1, 2, 16, 17]. K HacToALEMY MOMEHTY Ha opbuTy
3anyLLeH Ve BOCbMOW CMYTHWK 3TOW MUCCUN —
Landsat 8.

NcTopmAa passBuTMA OTe4eCcTBEHHbIX MeTOA0B
KOCMUYECKNX WCCNefoBaHUn 3eMnn, HanpoTus,
XapaKTepu3yeTcA 3amefieHHbIM nepexoaoM OT
doTorpaduyeckmx CUCTEM K OMTUKO-3NEKTPOH-
HbIM. 334341 KOCMUYeCKon GOTOCHEMKM 3emnu,
oTpaboTaHHble B CCCP Ha nnioTUpyeMbIX KOCMU-
YeCKMX annapaTtax, MOCTeneHHO nepexknagbiea-
ICb Ha @BTOMATUYECKME BECNUNOTHbIE KOCMUYe-
CKWe annapaTbl. BHayvane 370 6biAM CNYTHUKK
cepun «KocMoc», @ B [aNbHeMWwemM —  KOCMU-
YecKue annapaTbl cuctembl «Pecypc». BHeapeHue
0MNepaTUBHbIX OMTMKO-3MIEKTPOHHbBIX CUCTEM MPO-
ncxoguno B 3aMedneHHoM no cpasHeHuto ¢ CLUA
Temne. TeM He MeHee 34ecb cnegyeT OTMETUTb
ycnex CCCP B 061acTM  KOCMUWYECKOM
paguonokaumm. C OTe4eCTBEHHbIX KOCMUYECKMX
annapatoB «Hocmoc-1870» n «Anmas-1» npwu
NMOMOLLM PaAVOSIOKATOPOB C CUHTE3VPOBAHHOWM
anepTypov 6biNn NONyYeHbl BbICOKOK3YECTBEHHbIE
pPaANONOKALMOHHbIE  M306parKeHnA  3eMHOWn
NOBEPXHOCTW,  KOTOpble  WUCMO/b30BaNNUCh
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B MHTEepecax 060pOHbl M 3KOHOMUKK. KocMryecKan
pPagVoNOKAUNOHHAA MporpamMma npepsanachb
B CBA3M C TAMENOW 3KOHOMUYECKOW cuTyauunen
nocne pacnaga CCCP [1, 2,7, 111.

HaunHana ¢ 1980-x rr. KOCMUYeCcKne nccnenoBa-
HVYA 3emnn nepectatT bbiTb NPUOPUTETOM ABYX
cynepaep#aB. CBon MIC3 3anycKaloT eBponenckune
cTpaHbl, AnoHunA, HanA, KaHana, U3pannb n gp.
[MoABNAOTCA KOMMepyeckue nporpammbl [133.
06nuk cuctem [33 HaumHaeT obpeTaTb
COBPEMEHHbIN BUA.

COBPEMEHHbIE NPEACTABNEHUA
0 ANCTAHUMOHHOM 30HANPOBAHUU
3EMN

B coBpeMeHHbIX CUCTeMax AUCTaHLMOHHOMo
30HAMPOBaHMA Hanbonee 4YacTo perucTpupyoTca
3N1eKTPOMArHUTHAA 3HEpruA, K3y4aemaa wumm
OTpaxaeMan wuccnegyemMbiMU O6BbEKTaMK, XOTA
MOryT 3MEePATLCA U ApYrune Nnons, XxapaKTepusyto-
LMe CBOWCTBa 3TUX OHGBEKTOB: HAMPAMEHHOCTb
MarHUTHOrO MoNA, NapaMeTpbl rPaBUTALIMOHHOMO
nonA, UHTEHCMBHOCTb raMMa-m3nyyeHus [1, 2].

[ONCTaHUMOHHbIE  MeToAbl  30HAWPOBAHUA
OKpY*KaloLLen cpeabl B 33BUCUMOCTW OT TWUMOB
perncTpupyembix GU3nYeckmx nonen mMoryT bbiTb
KnaccnouuymposaHsbl [1, 2] Ha:

s MeToAbl, W3MepAloLne
3/1eKTPOMArHUTHOrro NonA;

* MarHUTOMeTpUYECKMe MeToabl;

* rPaBUMETPUYECKNE MEeTOAbI;

* MeToAdbl, OCHOB3HHble Ha
NOTOKa YacTul.

B cBol o4yepedb, MeTOAbl, OCHOB3HHble Ha
N3MEPEHNAX X3PAKTePUCTUK 3N1EKTPOMArHUTHOro
nonA, NoApa3aenAnTCcA Ha NACCMBHbIE, PerncTpu-
pyloLie OTPameHHoe M PacceAHHOe COMHeYyHoe
N37ly4eHne UM BTOPUYHOE TeMnoBoe U3fy4veHue
06bEKTOB, M aKTUBHbIE, PerncTpupylolme oTpa-
EeHHOe N pacCeAHHOe U3yyeHue, CO3aBaemMoe
WNCKYCCTBEHHbIMW UCTOYHMKamK [1, 2].

[aHHble  AWCTaHUMOHHOro  30HAWPOBAHUA
3eMnn ncnonb3yTcA ANA: NpoBeaeHVA nccnego-
BaHU/ B WHTepecax HayK o 3emne (reonorus,

X3aPaKTePUCTUKN

perncTpauum

reodunsnka, Haykm o rugpocdepe n atmochepe,
reorpadunA); MccnegoBaHMA U PaLMOHANbHOMo
NCMO0MNb30BaHNA MPUPOAHLIX PEeCcypcoB; OXpaHbl
OKPYMAloLLEN cpebl; MPeaynperaeHNA 1 NMKBK-
[3aunn NocneacTBUA  Ype3BblYaMHbIX CUTYaUUiA
(NpVpoAHble KAaTacTPOdbl 1 TEXHOreHHbIE aBapuw);
MeTeoponormm U1  KANMATONOrMW;  NEeCHOro
N CenbCKOro XO03ANCTBa; rPafoCTPOUTENbCTBA,
TPaHCMNOPTa, 3HEPreTuKW; CO3[A3HWUA  KapT,
Ka[aCTPOB Pa3nYHbIX 06 bEKTOB, POPMUPOBAHMA
reonHopmMaLmoHHOM NpoayKuun n ap. [1, 2, 3, 51

Hanbonee HayKOEeMKNMU ABNAIOTCA
KOCMUYeCKMe WCcnedoBaHuA 3emnu, Toraa Kak
@3pOCHEMKA MWCMOMb3yeTcA B OCHOBHOM [AnA
peweHnA pPYTUHHbIX, XOpOLO OTPabOTaHHbIX
3343y, [rNaBHOM W3  KOTOPbIX ABNAETCA
KapTorpadupoBaHne TeppuTOPUA B  KPYMHbIX
macwrabax [1, 2].

B HacToAwlee BpemA 6onee 50 cTpaH Mupa
OCYLLECTBNAIOT U3roTOBNEHNE KOCMUYECKNX anna-
paToB W WX 3aMyCKW, PeannsyA CBON Hay4yHO-Tex-
HU4ecknn noteHuman. bonee 150 cTpaH Nob3y-
I0TCA pe3yNbTaTaMn KOCMUYECKOW AeATeIbHOCTU.
Mpn 3toM [33 ABNAETCA O4HWM U3 Haubonee
B3MHbIX HANPaBNeHWI TaKoW aeATenbHoCTH [6].

Ha cerogHAWHWMIA JOeHb MNpoCNemnBaeTcA
TeHgeHUMAa nepexoga OT  AOPOrocToALMX
CMYTHUKOB-KOMbaMHoOB, Hecywunx 6Honbloe

KO/IMYECTBO anNNapaTypbl, K KOMMNEKcaM («co3Bes3-
anAMy») bonee nerkmx CnyTHUKOB, OCHALLEHHbIX
MEeHbLUMM KonnyectsoM npnbopos. CBoeobpa3sHom
BM3UTHOW KAPTOYKON COBPEMEHHOMO KOCMUYECKO-
ro 33 aBnaeTtcA okonomeTposana (MopAagka 1 m)
paspeLuaroLlan cnocobHOCTb Ha MecTHocTw. Mpu
3TOM TaKWe noKa3aTenu AOCTUrHYTbl KaKk AnA
ONTUYECKMX, TaK W [ANA PagnoNOoKaLMOHHbIX
CNYTHUKOBbIX M306parkeHnin [8]. Tem He
MeHee 06nacTb MPUMEHEHWA CTONb AeTanbHbIX
N306paMeHNn OrpaHNYeHHa, MNO3TOMY [A3HHble
CpeAHero M HW3KOro paspelleHnAa NPOoAOIHAoT
LUMPOKO N 3PPEeKTUBHO MCN0b30BaTbCA. VIMeHHO
B TaKMX AaHHbIX Peanun3yloTCA OAHU U3 OCHOBHbIX
NPeNMyLLIeCTB KOCMUYECKON CbeMKN — LLUMPOKUIA
0630p U 3hPEKT ecTecTBEHHOW reHepanusauum
[1,2, 3]
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Mcnonb3oBaHWe pe3ynbTaToB KOCMUYECKON geA-
TenbHOCTM B 06nactu [133 CBA3aHO C NPUMeEHeHVeM
BbICOKMX HAYKOEMKMX TexHonorun. Mo3tomy 3TOT
BWA AEATENbHOCTU Hanbonee BOCNPUMMYNB K MHHO-
BaUMAM W TpebyeT BHeApeHWA CaMblX NOCAeAHMX
DOCTUKEHU bYyHOAMEHTaNbHOW W NPUKN3LHON
HayKKn. BypHbIA NPOrpecc KOCMUYECKMX TEXHONOMNIA
B COYETaHWUM C PA3BUTMEM KOMMbIOTEPHbIX TEXHO/O-
rMin, METO40B MAaTeMaTU4eCKoro MOoAeNMpOBaHuA,
cpeacTB 06paboTKN MHGOPMALNM, TENEKOMMYHUKA-
UM, 3NEeKTPOHHOWM TeXHWKW, MeTOA0B ynpaBneHvA
6a3aMun [aHHbIX, CNEeLnannm3MpoBaHHOro Nporpam-
MHOr0 1N reoMH$OpPMaLMOHHOro obecneyeHna cno-
cobCTBYeT TOMy, YTO 33 nocnegHee 25-netTue aspo-
KOCMUYEeCKMe UccnegoBaHna 3emnn obpenn BbiCo-
Kylo 3QPEeKTMBHOCTb. XapakTepHoW uYepToi [33
ABNAIOTCA BbICOKME TeMMbl Pa3BUTUA N BblCTPOTa
NMONMyYEeHMA  MPAKTUYECKUX  IKOHOMUYECKUX
3popekToB [3, 5]. Ewe B CCCP, No HeKOTOpbIM
OL|EHKAM, YYTEeHHbI 3KOHOMUYECKUn 3PdeKT oT
NPUMEHEHNA MaTepuanoB KOCMUYECKUX CbEMOK B
BMAe NPAMOI 3KOHOMMWW, NPeOTBPALLEHHbIX 3aTpaT
VAN NpefoTBPALLEHHOro yulepba COCTaBWA COTHM
mMunnnapgos pybnen [11].

B obwem cnayyae, AnA pelweHuA 334341
obecneyeHna CMCTEMATUYECKOro 063opa 3emnum n3
KOCMOCA H3 COBPEMEHHOM 3Tane pa3BuTuA Heobxo-
OVMbl Cnegytolime TexXHOMOorMyeckme COCTaBAL-
wwe [1, 2,71

1) HocuTenn cbeMoyHon annapatypbl (UC3);

2) annapatypa A3;

3) 6opToBble CpeacTBa Nepefayn [AaHHbIX
Ha 3eM/I0 No PaAnoKaHany;

4) Ha3zeMHble KOMMEeKCbl NpuemMa MHdopMaumn,
ee 06paboTKM 1 NpeoCTaBNeHNA NOTpebuTenam.

HeobxoOnMO OTMETWUTb, UTO XapaKTepHoW
YyepTon COBPEMEHHbIX 33POKOCMUYECKMX
nccnefoBaHnin . 3eMnn  ABAAETCA  KPUTUMYECKaA
3HaYMMOCTb MeTO[0B W TexHonorun o6paboTku
a3pOKOCMUYECKON nHbopmauun. NMeHHO
pa3Hoobpasve meTogoB 06paboTKM no3BonAeT
nony4aTb PasfMyHble 3HAYMMble XaPaKTEPUCTUKM
NOACTUNAIOLLIE NOBEPXHOCTU A3dMe B YCI0BUAX
OrPaHMYEHHOro Habopa WCXO4HbIX  AaHHbIX.
K BblgalWwmnMcA  COBPEMEHHbIM  MeTOA3M

06paboTkM AaHHbIX [33 MOMHO OTHEeCTU MmeToq
anddepeHumnanbHon nHTepbepomeTpum, MeToq
ONCTAHUMOHHON  NPOCTPAHCTBEHHO-4AaCTOTHOW
CNEKTPOMETPUM, MeToAbl MOLEeNUPOBaHWA Monew
W3y4eHnn Ha Bxoge annapatypbl [33, meTogpl
YACNEHHOro peleHnA o06paTHblix 33gad 33,
PaAVONOKALMOHHbIE MONAPUMETPUYECKME MeTOoAbl
nap.[1, 2, 3,6, 141

CoBpeMeHHbI  3Tan  pasBUTUA  CPeacTB
OVCTaHUMOHHOr0 30HAMPOBAHWNA X3paKTepusyeTcA
LUMPOKNUM WCMOMb30BaHNEM B KavecTBe annapary-
pbl [133 ONTUKO-3NEKTPOHHbIX MPUHGOPOB U CUCTEM
(030). XapaKTepHO 0COBEHHOCTbLIO TAKWX YCTPONCTB
ABNAETCA OCyLLecTBNAEMOE B HUX Npeobpa3oBaHne
OMTUYECKOro WU3My4eHNA, COAEPHALLEro NOMNe3HyI0
nHbopmaumnio 06 06beKTax UCCNefoBaHWA, B INeK-
TpUYecknin curHan. NMpumeHeHne poTorpaduyecknx
cncTeM, B KOTOpbIX MHMOpMauma duKcupyetca
Ha ¢oTonneHKy w npeAcTasnAeTcA B BuUAe
YepHO-6e10ro, UBETHOr0 WM CUHTE3MPOBAHHOMO
(CNEeKTPO30HaNbHOro) M306pareHna, MPaKTUYeCKN
npexkpawieHo. OQHAKO B HEKOTOPbIX CAy4aAX WX
NCNOMb30BaHWe eLle MOMeET BbiTb ONpaBAaHHbIM, B
YaCcTHOCTM Npu a3pocbeMke [1, 2, 3,7, 10, 131.

K coBpemMeHHbIM  03C, wnCNoNb3yembiM
B HacToAllee BpemMA [ANA  a3POKOCMUYECKMX
nccnefoBaHnin 3eMnn, MOKHO OTHECTU MaHXpoma-
TUYECKMe Y MHOrOCMEeKTPasibHble Kamepbl, CKAHUPY-
folme paavioMeTpbl, CNEKTPOPaANOMETPbI, runep-
CMEeKTPOMETPbl, AnAapbl 1 apyrne npubopbl O3.
MpumMeHeHne B O3C pasnyHbIX NPUEMHUKOB U3/y-
YeHuA, NpeobpasyloLlmx OMTUYECKUA CUrHan B
3M1IEKTPUYECKNA, N03BONAET paboTaTb B LUMPOKOM
OV1ana3oHe CMeKkTpa 3NeKTPOMArHUTHbIX BOSH.
Pab6ota O3C nponcxoauT B @aBTOMATUYECKOM peu-
Me, YTO onpeaensAeT X BbICOKoe bbiCTpoaencTane
W ONEepaTMBHOCTb  BblAauM  MHbopmMauuu.
CoBpemMeHHble O3C npeacTaBNAT NHPOPMALUMIO B
undposoM Buae, NpegHasHayeHHoM gnAa obpaboT-
Ku B 3BM, 4TO, B CBOIO O4Yepefb, MO3BONAET OCY-
LIeCTBNATb ee aBTOMATMYeCKyl0 WM aBTOMATU3M-
poBaHHyto 06paboTKy. CTpykTypa O3C nossonser
3O PEKTUBHO OCYLLECTBNATL GUNLTPALMIO CUrHANgG,
T. €. BblgeneHne nonesHomn nHpopmaLmnm Ha poHe
Pas3fiMyHbIX MOMeX, B pe3y/bTaTe Yero MOMKHO
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NONYYNTb BbLICOKOE MPOCTPAHCTBEHHOE W CreK-
TpanbHOe pa3peLleHne, BbICOKYID 3HepreTuye-
CKylo YyBCTBUTENBHOCTL [1, 2, 3, 131.

OTgenbHo cnegyet 06paTuTb BHWMaHWE HA
coBpeMeHHble paanonokaTtopbl [133. OHu paboTatoT
Nno MPUHUMMY CMHTE3MPOBAaHWA anepTypbl (paguo-
NOKATOPbI C CMHTE3UpoBaHMeM anepTypbl — PCA),
YTO MO3BONAET H3 HECKONBbKO MOPALKOB YyYLLUTb
WX pa3peLlatollylo cnocobHocTb. B yacTHoCTK,
coBpeMeHHble KocMuyeckne PCA  nossonsatoT
[0CTUYb OKONOMETPOBOMN paspewlatoLlen
CNOCOBHOCTM Ha MECTHOCTKW, obecneymBan TaKon
e ypoBeHb [eTanbHOCTW, KaK W KOCMUYecKue
onTnyeckme n3obparkeHuna. Mpu 3TOM pagnonoKa-
LUMOHHAA CbeMKa MOMeET OCyLlecTBAATbCA BHE
33BUCUMOCTU OT MOrOAHbIX YC/I0BUA U BpPeMeHU
CYTOK, @ COBPEMEHHaA rPynnMPOBKA KOCMUYECKMX
PCA no3BonseT oCyLecTBNATb HECKO/IbKO CbeMOK
06beKTa B CYTKM B Pa3NNYHbIX AMANA30HAX ANVH
BOSH [1, 2, 4, 8].

BarHOW 4epToV COBPEMEHHOro 3Tana pa3suTuA
A3POKOCMUYECKNX UCCNef0BaHNn 3eMnn ABNAETCA
HapacTaHWe WHTepeca W O0CBEAOMIEHHOCTH
06LeCTBEHHOCTM MO 3TOW TeMaTuKe. ITOMY
BO MHOMOM CMOCOBCTBYIOT WHTEPHET-CEepPBUCHI,
Ha KOTOpbIX M306pameHna [33, nonyvyeHHble Kak
C KOCMUWYeCKMX, TaK M C BO3AYLUHbIX HOCUTENewn,
BbINOMEHbI ANA OTKPLITOro NpocMoTpa. MNpumepom
Hanbonee pas3BUTOro NHTEPHET-CepBuUca, 6asnpyto-
LLIerocA Ha pe3ynbTaTax 3a3POKOCMUNYECKNX CHEMOK,
ABNAETCA NPoeKT Google Earth (http://www.google.
com/earth). Kpome TOro, AaHHble, MoMyYaemble
CO CNyTHWKOB cucTembl EOS (Earth Observation
System - cuctema HabnogeHun 3emnn), a TaKkke
HeKoTopble Apyrve AaHHble, VMeloLue BbICOKYIO
Hay4HYI0 LEHHOCTb, OTKPbITbl ANA CBOH6OAHOro
NCMONb30BaHWA, YTO CMOCOBCTBYET BOB/IEYEHWIO
LUMPOKOro Kpyra uccnegoBaTtenieil B Npouecc ux
06paboTKM 1 aHanm3a. ELle 0gHUM 3Ha4YUMbIM GaK-
TOpOM, 06eCneYnBaloLLIMM BHeAPEHNE a3pOKOCMU-
YeCKnXx MeToAO0B W TeXHONOrnh uccnefoBaHuA
3eMnn B NOBCEAHEBHYI MW3Hb Nogen, ABNAETCA
MNCNonb30BaHMe AaHHbIX 33 B 06pa3oBaHun. OnbIT
TaKOW [eATeNbHOCTM eCTb Kak B Poccum, Tak
N B Apyrux ctpaHax [1, 2, 16, 171.

3AROYEHNE

B 3aKknoveHve OTMETMM, 4YTO C MOMEHTa
BO3HMKHOBEHMA a3pOKOCMUNYECKNX METOA0B UcChe-
[0BaHMA 3emnn Npowno ywe 6bonee nonytopa
BeKoB. Bce 310 BpeMA Habnoganacb ycron4nsan
TEeHOEHUMA K YBESIMYEHWUIO CTerneHn 3HaYMMoCTh
[AaHHbIX, NOMYYaeMbIX NPV MOMOLLM TaKUX METOL0B,
a TaKMe paclmpeHune coepbl MX UCNOMb30BaHWA.
JTo B nepsylo o4vepedb 06YCNOBAEHO HAYYHbIM
NpOrpeccoM M NOCTOAHHBIM COBEPLUEHCTBOBAHNEM
MeTOA0B U TeXHOMOruM, NMPUMEHAEMbIX NPU 33po-
KOCMWYECKMX UCCNefoBaHMAX 3eMnn, 4To B UTore
obecrneynno NOCTOAHHOE yy4lleHre NoTpebutenb-
CKUX CBOWCTB @3POKOCMUYECKNX A3HHbIX.

Co3palTcA UM 3KCNNYyaTUPYIOTCA HOBble, BCe
6onee coBepleHHble KOCMWYeCKMe CUCTEeMb
NacCMBHOMO U  a@KTUBHOrO  AUCTAHLUMOHHOMO
30HAMPOBAHMA, bYHKUMOHMpYIOLWNe KaK
B ONTWUYECKOM, TaK U B PaAMNOAMAaNa3oHax CnexkTpa
3M1EeKTPOMArHUTHbIX BONH. [NA pelueHnA onpege-
NIEHHOrO KPYra 337a4 0CTaeTCA BOCTPebOBAHHON U
NpoAoONKaeT  WCMNOMb30BAaTbCA  33pOCHEMKA.
Hanbonee 3ddeKTnBHOM annapatypor [O33
asnAlTcA 03C pa3nnyHoro TmMnNa, a Takke PCA.

Ecnu B 1960-e rr. CoBeTckui Coto3 6bin eAnHCT-
BEHHOW B MUpe CTpaHoW, ucnonb3ytowien NC3 gna
CbeMOK 3eM/v B UHTepecax HapoAHOro X03ANCTBa,
TO Tenepb [AECATKM CTPaH MMPa OCyLWeCTBAAIOT
N3roTOB/IEHME W 3aMyCKN KOCMUYECKMX anmnapaTos
TAKOro Ha3HaYeHWA, peannsyA CBON HaY4YHO-TEXHU-
YecKunit noteHuman. CBoM KOCMUYECKNe NporpaMmel
Nno WCCNeAoBaHWMIO 3eMnn  BbINONHAIT Takue
CTpaHbl, KaKk CLUA, ®paHuusa, lepmanusa, Utanua,
AnonuA, Hana, KaHaga v ap., Npu 3Tom npuoputeT
Poccun B 3TOM HanpaseHnmn bbin ytepaH. Co3aaHbl
KoonepauuMum pAaga CTpaH No NPOU3BOACTBY
KOCMUYECKON TeXHUKW, ee WCMo/b30BaHMIO A1A
nccnefoBaHWA  Hawemn nnaHeTbl. Bo3spacTaeT
IKOHOMMYECKAA IDDEKTUBHOCTb KOCMUYECKON
nHbOPMaLMM 33 CYET MCNONb30BaHWA NPOrpeccus-
HbIX TexHonorui o06paboTKM U WHTeprpeTaumun
CMYTHUKOBbLIX CbEMOK.

B CNOMMBLUMXCA  YCNOBUAX  KpUTUYeECKoe
3HayeHne UMeT MeToAbl 1 TEXHONOrMM 06paboTkm
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a3poKocMMyecKkon UMHdopMaumn. WIMEeHHO OHM
NO3BONAIT H3 OCHOBaHWM AaHHbIX 33 nony4atb

nTorosble MHd)OpMaLI,VIOHHbIe npoAyKTbl  ANA
[3anbHenwero WCNoib30BaHMA B Pa3nNYHbIX
NPpUNOHEHUAX.
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NOAMUCKA
Ha YpHan «feoMaTuKa» 2015

1. Ha noute B no60M oTAENEHUU CBA3U.
KaTtanor areHTcTBa «PocneyaTb».
Monyrogosol noanncHom nHaeke 20609, LeHa - 435 p. / 2 HoMepa.

2. Mo cucrteme agpecHoO NOANUCKU.
a) 3anonHWTe NNATEeHHbIN [OKYMEHT (YKa3aB KOMYECTBO HYPHAoB, 06LLYyI0 CTOUMOCTD).
CroumocTb 1 Homepa: 217 p. 50 K., NeproAnNYHOCTb BbIX0Aa: 4 HOMepa B rof.

6) OTnpaBbTe KONWIO KBUTaHLMK 06 onnare:
no ¢akcy: +7 (495) 988-7533;
no e-mail: geomatics@sovzond.ru;
no agpecy: 115563, Mockga, yn. LUnnunosckan, 4. 28A, 6usHec-UeHTp «MunaH», KoMnNaHuA «CoB30HAY.

Modnucka opopmnsaemca ¢ baumaliuiezo Homepa Nocsie NOCMYyN/IeHUA ONIAMbI.
B cmoumMocmb NOONUCKU BKAOYeHa 00CMABKA HYPHAIOB.

M3BELWEHNE 000 «Komnanns COB30H/I»

WHH 7720568664 / KIIIT 772001001

P/c Ne 40702810038120110056

Mocrkockuii 6ank OAO «Coepbank Poccrim r. Mocksa
BHK 044525225

K/c Ne 30101810400000000225

$.1.0.
MouToBbLIN agpec
Opranusauus
Ten.

HassaHue xypHana KonunyecTtBo HomepoBs Cymma

leomatuka

MnaTtenbymk [ata
Kaccup

KBUTAHLNA 000 «Komnanus COB30H/I»

WHH 7720568664 / KIIII 772001001

P/c Ne 40702810038120110056

Mockosckuit 6ank OAO «C6epbank Poccun» r. Mocksa
BUIK 044525225

K/c Ne 30101810400000000225

®.N.0.
[MouToBbLIN agpec
OpraHusauus
Ten.

HassaHue xypHana KonunyecTtBo HomepoBs Cymma

Feomatuka

MnaTtenbwymk [ata
Kaccup
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NMONCK CMYTHUKOBbIX CHUMKOB™

catalog.sovzond.ru

*I‘IOMCK CMYTHMKOBbLIX CHUMKOB MO KOCMWYeCKMM annapaTtam: QuickBird, WorldView-1,
WorldView-2, WorldView-3, lkonos, GeoEye, Pleiades, RapidEye, Alos, Deimos-1,
TerraSAR, MoHuTOp-3, Pecypc-AK, Pecypc-® v gp.

SOVIOND KomnaHua «CoB30oHA»

115563, Mockea, yn. LUnnunoscKan, 28A
Ten.: +7(495) 642-8870, 988-7511, 988-7522
DdaKc: +7(495) 988-7533

COB30H] E-mail: sovzond@sovzond.ru



15-17 anpenAa 2015 “ne:

o ¢ Il MexxgyHapo4HbIV
S
el GIS-Forum

9. 0. ¢

..0..‘ «MHTerpauvs reonpocTpaHCcTBa —
AN 6yayLLEee NHOOPMALIMOHHBIX TEXHOMO Wiy

[lenoBaA nporpamma:

¢ |X MexagyHapogHaa KoHpepeHUnA
«HocMuyecKan cbeMKa — Ha MnuKe
BbICOKMX TEXHOIOM NNy

¢ |l MexXgyHapogHaAa KoHdepeHU A
«MNC — nHTerpaunoHHble TeEXHONOrnn
byayuiero»

¢ OTpacneBble Kpyrble CToNbl
N CEMUHaPpbI

¢ ObyyvatoLme MacTep-Knacchbl

¢ HoHKypc «Jly4line npoeKTbl
B obnactn MC n A33»

¢ BblcTaBKa «TexHUKa N TEXHONOr NNy

SOVIOND OpraHusaTtop — KomnaHua «CoB3oHA»
ey Agpec: yn. lWununoeckas, 28a, r. Mockea, 115563
@3 Ten.: +7 (495) 988-7511 (a06. 823)
- E DakKc: +7 (495) 988-7533
COB3OHN E-mail: info@gisforum.ru
Web-site: www.gisforum.ru
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