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Mpeancnoeue

1 PABPABOTAH AkumoHepHbIM oblwecTBoM «Poccuiickasn Koprnopaumna pakeTHo-KocMudeckoro npubo-
pOCTpOEHUs M MHPOPMaUUoHHLIX cucTeM» (AO «Poccuitickne KocMuyeckue cUCTeMbl») nNo 3akasy [ocynap-
CTBEHHOW KOoprnopauuy Mo KOCMUYEeCKOW AeATENbHOCTH «POCKOCMOCY

2 BHECEH TexHun4yeckum KoMuTeTOM no cTaHgapti3auun TK 321 «PakeTHo-kocMuUyeckasa TexHuKka»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoeaHuio u metponorum ot 13 nons 2023 r. Ne 528-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob u3-
MeHeHUSaX K HacmosuwieMy cmaHdapmy rybrukyemcs 6 exezs00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuwieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 bruxaliweM 6bINyCKe eXeMeCsYyHO20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmayou,as UHGopmayus, yeedoMeHUe U mMeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obue2o nob3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemeaa rno
MexHUYecKkoMy peaynupoeaHuro U Mempoaoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 2/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70672-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67120
https://gostexpert.ru/gost/gost-70672-2023?utm_source=pdf&utm_medium=67120&utm_term=page

rOCT P 70672—2023

CopepxaHue

1 00NAaCTb MPUMEHEHMST . . . . o oot et e e e et e e e e e e e e e e e e e 1
2 HOPMATUBHBIE CCBITTKI . . . . o o o ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e 1
G TepMUHEI M ONPEOETIEHME: . « « o & o s o 5 & % o 5 & § GamEEinG « 5 % o & 5 & o SEmERG = 6 5 6 5 6 o 5 S aEem s n s v o5 2
4 OBO03HAYEHNS M COKPALLEHUI . . . . oottt e e e e et e e e e e e e e e e e e e e e e 2
S5O0IINE NOTTOMEHWA =oci 205 s5 o o imann s et S5t Urate s 28 e EE o a2 T s e aiamiEsisiaass 4
6 TpeboBaHNA kK apXMTEKTYpE cepBuca obpaboTkM M aHanM3a AaHHbIX AUCTAHLWOHHOMO 30HAMPOBAaHUS

BEMIM M3 KOCMOGCE . . . . o o ettt e e e e e e e e e e e e e e e e e e e e e 5
7 TpeboBaHWA K NCXOOHbLIM AaHHBIM OMCTaHLMOHHOMO 30HOMPOBaHWA 3eMMNM M3 KOCMOCa . . .o oo oo v v v vn .. 7
8 TpeboBaHusa k annapaTHo-nNporpaMmMHoMy obecnevyeHuno cepsuca 0bpaboTkM U aHanM3a daHHbIX

OVNCTaHUMOHHOTO 30HANPOBAHNA 3EMIM M3 KOCMOCE . .« o o v vt e e e e e e ettt e e e e et e e 7
9 TpeboBaHnus gocTyna nonb3oBaTtenei k cepeucy 0bpaboTkM M aHanu3a AaHHbIX OUCTaHLMOHHOIO

30HOMPOBAHUA 3EMIMM M3 KOCMOGCA . « « « v vt vttt ettt e e et e e e e e e e e e e et e ettt et e e e e 8
MpunoxeHne A (cnpaBodvHoe) PekomeHayeMble CTaHAapThl M CNEeUNUKALMKM . . .o v e vt i e e 9

Mpunoxenune b (cnpasoyvHoe) TuNoBon yHKLMOHAN OCHOBHbIX YpoBHel AP| ans peanusayuu
nporpamMmmMHbIX peweHuin 06paboTku U aHanusa gaHHbIX QUCTaHLWUOHHOIO

30HOMPOBAHUS SEMIMM M3 KOCMOCE . . . ottt it e e e et e et e e e e e e et e e e e e e e 12
BUOITAOTDAMMS & ¢ suemns 55 % 5 6 0 65 Saams 58 58 5 540 8 PEANes §8 X550 5 DRl w88 225 008 SaMEEE s 354 7 52 13
i

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 3/20

Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70672-2023


https://gostexpert.ru?utm_source=pdf&utm_medium=67120
https://gostexpert.ru/gost/gost-70672-2023?utm_source=pdf&utm_medium=67120&utm_term=page

FOCT P 70672—2023

BeegeHue

Mo Mepe pa3BuTUA UHPOPMALIMOHHEIX TEXHOMOMMI B 06nacTu AUCTaHUWOHHOTO 30HAMPOBaHUA 3emnu
13 KOCMOCa BO3HWKaeT HeobXxoaAMMOoCTb NpUMeHeHUa 06nadYHbIX BbIYUCIEHWI ¢ MPOrpaMMHBIM JOCTYNOM, No-
3BOMALLMX YNPOCTUTL 06paboTKy, BU3yanv3auuio, aHanua AaHHbIX AMCTaHLUMOHHOTO 30HOAMPOBaHUS 3emMnu
13 KOCMOCA, U TEM CaMbIM OTKPbLIBAIOTCS HOBbIE BO3MOXHOCTY ANs paboTbl ¢ HUMU. BONbLUMHCTBO NporpaMm-
HbIX MHTePEeNCoB NPUNOXKEHWIA AN paboTbl ¢ AaHHBIMKW QUCTAHLWMOHHOTO 30HAMPOBaHUS 3eMMW U3 KocMoca
hYHKLUMOHUPYIOT Ha ocHOBe Beb-cTaHaapToB OTKPLITOrO reonpocTPaHCTBEHHOIO KOHcopLuyma (cM. [1]).

Llenblo gaHHoro ctaHgapTa ABNseTcs onpeaeneHne YHUMULMPOBAHHLIX NOAX0O0B K COZAaHUI0 U UHTE-
rpauuu annapaTHO-MporpaMmMHoro obecneyeHns cepeMcoB o6paboTkM M aHanuaa AaHHbBIX AWCTaHLMOHHOTO
3oHAMpoBaHus 3emnu U3 KocMoca. CepBuchl 06paboTKM AaHHbIX AUCTAaHLMOHHOMO 30HAMPOBaHKUA 3eMnu 13
KocMoca npegnonaraloT NpefocTaBneHne nonb3oBaTensM AaHHbIX, FOTOBLIX ANA aHanu3a, To eCTh NPOoaYKTOB
TeMaTuyeckon 1 6azoBoi 0OpaboTku (MHAEKCHbIE M30DpaXKeHUs).

Peannsaums cepeuca o6paboTku 1 aHanu3a AaHHbIX AUCTAHLUMOHHOMO 30HAMPOBAHUA 3EMIU M3 KOCMO-
ca B BUZe NporpaMMHOro MHTepdeinca NpunoxeHnii ynpoLlaeT MCnonb3oBaHue MHOPMAaLIMOHHLIX PecypcoB
[NS NOBbILLEHWSA NPOU3BOAMTENBHOCTU NpoLecca 06paboTku JaHHbIX AMCTAHLMOHHOMO 30HAUPOBaHWA 3eMy
M3 KOCMOCa W NoTeHUManbHo MUHUMKU3UPYET 3aTpaTtbhl COOCTBEHHMKA (3aKka3yuKka) AaHHbIX AWCTaHLMOHHOTO
30HAMPOBaHUS 3eMIU U3 KOCMOCa, CBA3aHHble ¢ co3aaHnem 1 obcnyxuBaHMeM coBCTBEHHBIX MPOrpaMMHoO-
TEXHUYECKNX CPeacTB.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OuncTtaHunmoHHOe 30HOUWpOBaHWe 3eMnu U3 KocMoca

NMPOAYKTbI U YCNYTWU OUCTAHLUMOHHOTO
30HOWPOBAHUA 3EMITN U3 KOCMOCA

O6wue TpeboBaHUA K cepBUCY 00paboTKM M aHanMs3a JaHHbIX AUCTAHLMOHHOTO
30HOUPOBaHMA 3eMInK U3 KocMoca

Remote sensing of the Earth from space. Products and services of remote sensing of the Earth from space.
General requirements for the service of processing and analysis of remote sensing data of the Earth from space

Oarta BeepgeHnna — 2024—01—01

1 O6bnacTb NnpUMeHeHuns

Hactoawmn CTaHOapT yCcTaHaBnuBaet OGLLI,VIE TDESOBaHMH K apXUTekType, MCXOOHbIM OaHHbIM, MpoO-
rpaMMHO-annapatTHoOMy obecneveHunto cepBUca OGDaGOTKH 1N aHanni3a gaHHbIX AUCTaHUMOHHOIO 30HOMpoOBa-
HuA 3emMnn U3 Kocmoca K YCNoBUAM O0OCTynNa K HEMY.

HacTtoauwumn CTaHOapT npegHa3HaydYeH OnAa npuMeHeHWA opraHu3aundaMun m cneuunanvncrtamu, y4acrtBy-
WM B pa3pa60TKe cepBUCOB 06p860TKM W aHann3a gaHHbIX JUCTaHUMOHHOIoO 30HOWMPOBaHWA 3emMnun 13
KOCMOCa, 06p360TKe OaHHbIX ONCTAHUMOHHOIO 30HAMPOBaHNA 3emnn M3 Kocmoca K co3gaHnn nNpoayKToB Ha
X OCHOBeE.

Hactosawmn CTaHOdapT He pacnpocTpaHAeTCcd Ha daHHble OWCTaHUWMOHHOIo 30HAMpOBaHWA 3emnn u3
KOCMOCa, nony4aemMble C KOCMUYECKNUX KOMIMIEKCOB (KOCMVIHECKMX CMCTE.‘M) rmopomeTeoponorn4eckoro, okea-
HOJ'DEIC*)]/I‘-IECKOFO 4 FEJ'II/IOFEOCIJM3MH€CKOI'O Ha3HavYeHus.

2 HopmaTtuBHbIE CChINKN

B HacToslem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefyrolve cTaH4apThl:

MOCT P 54593 MHdopmaumoHHble TexHonorun. CeoboaHoe nporpammHoe obecnedeHue. Obuume no-
noxeHus

FOCT P 58570 NHdpacTpykTypa NpOCTPaHCTBEHHbIX AaHHbix. Obwune TpeboBaHua

FOCT P 58833 3awwmTta uHdopmavun. MoeHtudurkaums n ayteHtudukauyusa. ObLme nonoxeHus

FOCT P 59079 [JaHHble AUCTAaHUMOHHOTO 30HAMPOBAaHUA 3eMnM U3 KocMoca. TUMbl AaHHbIX QUCTaHUM-
OHHOTO 30HOMPOBAHMA 3eMNK M3 KocMoca

FOCT P 59083 [JaHHble AMCTaHLMOHHOIO 30HANPOBaHWA 3eMnn 13 kocMoca. CepBuchl (ycryru), npego-
cTaBnsAemble NoTpebuTensim ¢ MCNoNbL30BaHWEM AaHHbIX AMCTaHLWOHHOMO 30HANPOBaHUA 3eMnM U3 KocMoca.
ObecneyeHune goctyna notpebutenei K CEpBMCaM Ha OCHOBE AaHHbIX OUCTaHLUMOHHOIO 30HOMPOBaHWSA 3eM-
N1 13 KOCcMoca

FOCT P 59753 [JaHHble AMCTAHUMOHHOMO 30HOMPOBaHMUA 3eMNK M3 KocMoca. TepMMHbI U onpegeneHus

FOCT P 59754 [JaHHble AUCTAHUMOHHOIO 30HAUpOBaHMA 3eMnin U3 kocMoca. OBbpaboTka gaHHbIX QUC-
TaHUWOHHOIo 30HAUPOBaHMA 3eMn M3 Kocmoca. TepMUHbI U onpeaeneHns

FOCT P 59755 [JaHHble AMCTAHUMOHHOMO 30HAMPOBaHUA 3eMnu U3 Kocmoca. MHpopmaumns o AaHHbIX
(meTagaHHble). O6wmne TpeboBaHNs

FOCT P 59763 [JaHHble AMCTaHUWOHHOIO 30HAMPOBaHMS 3eMnu U3 Kocmoca. lNporpamMmmHoe obecneve-
HWe nepBUYHOM 0OpPaboTKKM AaHHbLIX OUCTAHLUMOHHOIMO 30HAMPOBaHUA 3eMnu u3 kocMoca. OcHoBHbIe TpeboBa-
HWUS K UCMOMHEHWIO U DYHKLMOHANBHOMY COCTaBy

MapaHune ochbuumnansHoe
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OCT P 59764 [aHHble AUCTaHLUMOHHOIO 30HAMpoBaHnA 3emnun M3 kocmoca. lNporpamMmmHoe obecnede-
HWe cTaHgapTHoM 06paboTkK JaHHbIX AMCTaHLWMOHHOTO 30HAUPOBaHUA 3emnn 13 kocmoca. OCHoBHble Tpebo-
BaHWS K UCMONMHEHWIO U (OYHKLWMOHAIBHOMY COCTaBy

rOCT P 59829 uctaHUMOHHOE 30HAMPOBaHUEe 3eMnn 13 kocMoca. [aHHble AUCTaHLMOHHOMo 30HANPO-
BaHMsA 3eMnn M3 kocmoca. [laHHble Ansa aBToMaTWUYeckoro aHanusa

rOCT P 70026 OuctaHunoHHOE 30HAMpOBaHWe 3eMrnu 13 KocMoca. [pogykTel TemaTtnyieckue undgpo-
Bble. [Mopsagok cozgaHus

FOCT P 70032 OucTaHUMOHHOE 30HOUpOBaHMe 3eMnu u3 kocmoca. MNMporpammHoe obecneyeHne obpa-
BOTKM JaHHbIX AUCTAHLUMOHHOIO 30HONPOBaHMA 3eMni U3 KocMoca. [MNopagok pazpaboTky U pacnpocTpaHeHus

rOCT P 70154 OuctaHUMOHHOE 30HOMpOBaHMe 3eMnu 13 Kocmoca. MNMporpammHoe obecneyeHune obpa-
BOTKM AaHHbLIX OVUCTaHLMOHHOIO 30HAUPOBaHUSA 3eMnun 13 KocMoca. TUNoBoW yHKLMOHAT

MpumedyaHue — lMpu NONL3OBAHUM HACTOALLMM CTAHAAPTOM LEnecoobpa3Ho NPoBEepUTL AENCTBME CChINoY-
HbIX CTaHOAPTOB B MH(HOPMALMOHHOW CUCTeMe 06LLEero Nnonb3oBaHus — Ha oduluansHOM caiiTe PdefepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriMpoBaHWio U METPOIOTMA B CETU MIHTEPHET UINK MO eXerogHoMy MH(OPMaLMOHHOMY yKasa-
Teno «HaumoHanbHele CTaHAAPTLI», KOTOPLIA OMyBrNMKOBaH MO COCTOSAHMIO Ha 1 AHBapA TEKYLLEro roga, U no BbiNyckam
EXEMECAYHOT0 MH(OPMALIMOHHOTO yKa3atens «HaunoHansHble cTaHaapThi» 3a Tekylwmui ron. Ecnu 3aMeHeH CChinoYHbIiA
CTaHOapT, Ha KOTOPLIM AaHa HeAaTMpOBaHHAsi CCbINKa, TO PEKOMEHOYETCs WCTOoNb30BaTh AEUCTBYIOWYK BEPCUID 3TOMO
CTaHOapTa C YYETOM BCEX BHECEHHbIX B AAHHYK BEPCHID M3MeHeHWH. Ecnn 3aMeHeH CCbINOYHBIA CTaHAAPT, Ha KOTOPbIN
JaHa [aTUPOBAHHAA CChbIMKa, TO PEKOMEHAYETCH UCMONb30BaTL BEPCUIO 3TOTO CTAHAAPTA C YKa3aHHbIM BhILLE FOAOM yT-
BepXaeHWUs (NpuHsaTMS). Ecnv nocne yTREpXOEHUS HACTOALLEro CTaH4apTa B CChIIOMHBIM CTAHOAPT, Ha KOTOpLI AaHa
[aTUPOBaHHAsA CChINKa, BHECEHO W3MEHEHVE, 3aTparuBatolLLiee NonoXeHWe, Ha KOTOPOE [aHa CChINKa, TO 3TO NOMNOKEHWE
pekoMeHOyeTcA NpMMeHsATE be3 y4eTa gaHHOTO U3MeHeHus. Ecnu cehbinoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHsbl, To Nomno-
KEHWE, B KOTOPOM [aHa CChINKa Ha HEro, PEKOMEHAYETCH NMPUMEHSATE B YaCTU, HE 3aTParvBaloLLei 3Ty CChInKy.

3 TepmuHbI 1 onpegeneHus

B HacTosilem cTaHgapTe npumeHeHbl TepMuHbl no FOCT P 59753, TOCT P 59754, a Takke cnegytoLme
TEPMWHbI C COOTBETCTBYHOLLNMMK OnpeaeneHnamn;
34

CepBMUC Ha OCHOBE AaHHbIX AUCTAaHLUMOHHOMO 30HAUpOoBaHUA 3eMnu U3 Kocmoca: MNpenocTasns-
emasl noTpebuTensM COBOKYMHOCTbL TEXHWYECKMX M OpPraHu3alMOHHbIX PellueHWid ¢ UCNoNb30BaHWeM WH-
(hOpPMaLMOHHbLIX TeXHOMOrMI, KoTopasa obecrneynBaeT NoaaepPXKKY OAHON UMM HeCKOMNbKMX BUaHec-hyHKLUMIA
(6uaHec-npoueccoB) noTpebuTeneil AaHHbIX AMCTaHLUWOHHOTO 30HAMPOBaHWUA 3eMIM M3 KoCMoca U BOCTpY-
HUMaEeTCs UMK Kak eanHoe Lienoe.

[FOCT P 59083—2020, nyHkT 3.1.1]

3.2 nporpammHbIA gocTyn: MNMporpammHbIA MHTepdpeic NpUnoXeHus, NpeacTaenaoLWmnia cobon Habop
onpegeneHnii U NPOTOKOMOB ANA CO3[4aHUA M MHTerpauuu NpukNagHoro nporpaMmHoro obecneveHus, KoTo-
pbili obecne4vMBaeT B3auMoLeACTBUE CEPBMCOB HE3ABUCMMO OT MX peanunsaunu.

3.3 aHanu3 gaHHbIX AUCTaHLUWOHHOrO 30HAUPOBaHUA 3eMnu U3 KocMoca: [pouecc BbINOMHEHWS
onepauuin Hag 06paboTaHHLIMW KOCMUYECKMMN CHUMKaMU C LieNbi BbISBNEHUA CKPbIThIX 3aKOHOMEPHOCTEN,
CTPYKTYP ¥ 0OBEKTOB, a Takxe NOCTPOEHUsA MoAenei, MporHo3os u T.4.

4 O603Ha4YeHUA U COKpalleHus

B HacToswem CTaHOapTe npuMeHeHbl cneaywwue 0b03HaveHna n COKpalleHua:

JavaScript — kpoccnnatopMeHHblA 06beKTHO-OPUEHTUPOBAHHLIN A3bIK CLEHApWeB, UCMOMb3yeMbld A4S
CO3[,aHUS MHTEePaKTUBHbIX BED-CTpaHuL;

NumPy — 6u6nvoTeka ¢ OTKpPbITBIM UCXOOHBIM KOLOM AN A3blka NporpaMmmupoBaHus Python, npegHa-
3Ha4yeHHas ans paboTbl C MHOTOMEPHLIMU MacCUBaMu;

OAuth — OTKpbLITBIM NPOTOKON aBTOPU3aALIUNK;

OGR — sTtanoHHasa peanusaums npocTeix dyHKUMA OpenGIS (OpenGIS simple features reference
implementation);
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OpenAPI —
openEO —

pandas —
PostGIS —

PostgreSQL —
Python —
raster —
SciPy —

sf —

sp —

WKT-2 —

rOCT P 70672—2023

He 3aBuMcsLLan OT A3blka cneundukaunsa ans onucadus REST API;
nporpaMmMHas apxutektypa ans o6pabotkm gaHHbix 433 n3 kocmoca;

bubnuoTteka ANnA A3blKa nporpaMmMmupoBaHns PythOF‘I C OTKPbITbIM MCXOOHbIM KOOOM ONA 0b-
paSOTKM M aHanm3a AaHHbIX;

OTKpLITOE nporpamMMmHoe obecneveHune, nobaensiollee NoAAEPKKY reorpaduyecknx obbek-
TOB B pensunoHHyo 6a3y gaHHbix PostgreSQL;

CBOﬁO,EI,HaFI O6beKTHO-peJ’IﬂLIMOHHaF| CUCTeMa ynpaereHunA bazamu OaHHbIX;
BbICDKprDBHeBbIIﬁ CI{pI/II'ITOBbII;! A3bIK NPOrpaMMmUpoBaHnA obLLero HasHa4yeHus;
nakeT 4ndA aHanusa NpoCTPaHCTBEHHbIX JaHHbIX B cpede nporpaMmmuvpoBaHns R;

6ubnunoTteka AnsA A3blKa nporpaMmmMmnpoBaHna PythOl’l C OTKPbITbIM MCXOOHbIM KOOOM, NMpegHa-
3Ha4YeHHasd O5nA BbiNONMHEHWA HayYHbIX M MHXEHEPHbIX PacHeTORB]

BubnuoTeka B cpege nporpaMMupoBaHus R, npegHasHavyeHHaa ans paboTbl ¢ reonpocTpaH-
CTBEHHBLIMU JaHHLIMU;

6ubnuoTeka B cpeae nporpammMmupoBaHus R, npeaHasHadyeHHaa Ana paboTel C reonpocTpaH-
CTBEHHbIMW AaHHbIMU;

TEKCTOBBIN cpopnnaT npencrtaeneHnsa BEKTOpHOﬂ reoMmeTpmmn M onncaHma CUCTeM KoopauHar,

033 — guctaHuMOHHOE 30HANPpOBaHWe 3eMnu;

Nno —
Nne —
APl —
CORS —

EPSG —
GDAL —
GeoJSON —

GeoTIFF —

GUI —
HTTP —
HTTPS —
IETF —
P —

IRI —

JSON —

nporpammMHoe obecnedeHue;
nonb3oBaTtenbckan QyHKUNUS;
nporpaMmMHbIR MHTepdenc npunoxexua (application programming interface);

COBMECTHOE UCTONbL30BaHWE PECYPCOB MEXAY Pa3HbIMU MCTOYHUKAMMK (Cross-origin resource
sharing);

ny6nuyHbIA peecTp reofge3udecknx gaHHbix (European Petroleum Survey Group);
bubnuoTeka abcTpakuun reonpocTpaHCTBEHHbIX AaHHbIX (geospatial data abstraction library);

OTKPLITLIA hOpMaT MpeacTaBneHus KOMMeKLMn MpocThiX reorpaduyeckux oBbeKTOB C UX
HenpoCTpaHCTBEHHLIMM aTpubyTamu, UCMoNb3yLWMA HoTauuo JavaScript (geometry Java-
Script object notation);

OTKPbLITBLIA hopMaT NpeAcTaBNeHUsi PacTPOBbLIX AaHHbLIX C MeTadaHHbIMU O reorpaduyeckon
npuesske (geographic tagged image file format);

rpachudecknii nHTepdenc nonb3osartens (graphical user interface);

npoTokon nepefayvu runeptekcta (hypertext transfer protocol);

BesonacHbll NnpoTokon nepedadv runeptekcta (hypertext transfer protocol secure);
WHXXeHepHbIn coBeT MHTepHeTa (internet engineering task force);
WHTepHeT-npoTokon (internet protocol);

WHTEpHAaLMOHanM3npoBaHHbIiA MaeHTUdMkaTop pecypca (internationalized resource identifi-
er);

HoTaumsa obbekToB JavaScript (JavaScript object notation);

netCDF — gBow4yHbIA chopmaT hannoe, ABNAKLWMACA CTaHO4apTOM Ans obMeHa Hay4YHbIMW AaHHbIMU

(network common data form);

OGC — mexgyHapoaHas opraHusaums no ctasgaptusauummn (Open Geospatial Consortium);

OWS — eeb-cepBUChl OTKPLITONO reonpocTpaHCTBEHHOMO KoHcopunyma (open geospatial consortium
web services);

REST — apxuTekTypHbI CTUNb B3aUMOAEWCTBUMA KOMMOHEHTOB pacnpefeneHHOro npunoxeHust B
ceTu (representational state transfer);

RFC — pabouee npegnoxeHune (Request for Comments);
3
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STAC — kaTanoru npocTpaHCTBEHHO-BpEMeHHbIX 06beKTOB (spatiotemporal asset catalogs);
TLS — npoTokon 3aluThl TPAHCNOPTHOIO YPOBHS (transport layer security);

UDF — dyHkuma obpaboTku gaHHbIX [133 13 kocMoca, onpefensiemMas nons3osatenem (user defined
function);

URI — yHudunumpoBaHHbIi (eguHoobpasHbin) ngeHTugmnkarop pecypca (uniform resource identifier);
URL — yHuduumpoBaHHbIi yKasaTenb pecypca (uniform resource locator);

WCS — Beb-cepBuc nokpbITUil (web coverage service);

WGS 84 — BcemupHasa cucTema reogesmdecknx napameTtpos 3emnu 1984 roga (World Geodetic System
1984);
WMS — cepeuc Beb-kapT (web map service);
WMTS — cepeuc nuctoB Beb-kapT (web map tile service);
W3C — KoHcopuuym BecemupHoin nayTtunsl (World Wide Web Consortium);

XML — pacwupsembliin a3bik pa3meTkn (eXtensible markup language).

5 O6wme nonoxeHun

5.1 ba3oBble cepBUChbl Ha OCHOBE AaHHbIX 133 13 kocmoca no MOCT P 59083 pomkHbl obecnevynBaTtb
peanusauunio CregyLmnx BO3MOKHOCTEN!
- aBTOpM3aUWnK Nonb3oBaTens;
noncka gaHHolx 133 13 Kkocmoca;
BU3yanusauun gaHueix 033 u3 kocMmoca;
3aKkasa gaHHbIx 133 13 kocMoca;
aBTOMaTW3MpPOBaHHOIO BEAEeHUA pacyeToB (B cryvyae mpegocTaBneHnsa gaHHbix 033 m3 kocmoca 3a

nnary);

- 3arpysku (nony4eHus) ganHbix 033 13 kocmoca;

- Bbl30Ba Apyrux CEpBHUCOB.

5.2 Cepsuc obpaboTkm u aHanusa gaHHbix [33 u3 kocmoca, peannayeMblid ¢ UCNONb30BaHUeM Baz0BbIX
CEepPBUCOB Ha OcHoBe AaHHbiX 33 n3 kocmoca, obecnevmBaeT BO3IMOXHOCTU:

- npsimoro (Des3 3akasa) gocTyna K AaHHbiM (Habopam gaHHbix) 133 n3 kocMoca pasnuyHbiX YPOBHEWH
obpaboTku;

- 0OCTYMa K annapaTHO-NporpaMmMHbIM CpeacTBaM xpaHeHust 1 o6paboTkn gaHHbix 033 13 kocmoca, B
T. Y. NONb30BaTENLCKNX;

- BbliNonHeHWs1 yHkuun obpaboTkm paHHbix 033 W3 kocMoca, onpedensieMblX MoOnb3oBaTenem
(M®/UDF);

- ynpaBneHusl U KOHTpons npoueccos o6paboTku gaHHbIX 33 13 kocMoca (B T. Y. ynpasneHue OOCTyn-
HBIMU BbIMMCIIUTENBHBIMW pecypcamu);

- Bu3yanusauuu pesynstatoB obpaboTku gaHHbix 33 13 Kocmoca;

- obecneyennss gocTtyna kK pesynstatam obpaboTkn aaHHbix 133 n3 kocmoca (BO3MOXHOCTW CKaduBa-
HUSA).

5.3 CepBuc 06paboTkn U aHanuaa gaHHeix 033 13 kocmoca Heobxogumo paspabatebiBaTe Ha OCHOBe
WHOPMALMOHHBLIX TEXHOMOMUIA, BKMAYarWmux oblee u cneynansHoe MO, MHPOPMALMOHHO-NUHIBUCTUYE-
ckoe obecneyeHve, TEXHOMOMMM B3AaUMOLENCTBMA KOMMOHEHTOB 0bLwero 1 cneyunansHoro MO, uHdopmauu-
OHHO-TEXHWYECKOE COMPSIKEHWE MO KaHanam CBSA3M CO CMEXHbIMW TeNeKOMMYHUKaLUMOHHBIMU CUCTEMaMK M
BblYMCNMTENbHBIMW pecypcamu. Mpu paspaboTke anemeHToB cepBuca obpaboTky M aHanuaa gaHHblx 0133 13
KocMmoca yuuTbiBatoT TpebosaHua TOCT P 59083.

5.4 Cepsuc obpaboTku 1 aHanu3a gaHHbix [133 13 kocmoca peanuayeT roToBble UMW MHOUBUOYANBHO
HacTpauBaeMble NporpamMmmHbie pelleHns Ha ocHoBe API (¢ npuMeHeHWeM oBnayHbiX BhIMUCMEHWUA) B BUAE
TeXHONoruv pacnpegeneHHoi obpaboTkM 1 aHanu3a gadHHbeix 033 13 kocmoca, B KOTOPOW annapaTtHo-npo-
rpammHble CpeacTBa NpeacTaBneHbl Nonb30BaTeNto Kak CepBUC.

5.5 Cepsuc 06paboTkn 1 aHanuaa gaHHbix [133 M3 KocMOoca O0MKEH:

- obecneuynBaTbh eOQuHYI0 Cpedy peanusaumMv MHCTPYMEHTOB WU (DYHKUWMIA ONS 0TOOpaMeHMs OaHHbIX W
npogyktos [133 13 kocmoca;

4
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- UMeTb MHAMBMAYanbHO HacTpamBaembln GUI, obecneunBarwmid nepegadvy 3anpocoB Ha obpaboTky,
aHanus gaHHbix [133 13 KocMoca 1 NonyyYyeHne OTKNMKOB B CTaHO4apTM3MpPOBaHHOW (DOpMe C MCNOMNb30BaHUEM
API;

- obecneunBaTth 06paboTKy U aHanu3 Gonblunux obbemoB (bonee 1 THanT) gaHHbIX 133 13 kocmoca ¢
NpenoCcTaBRMNEHWEM pPe3ynkTaToB B PEXUME PEanbHOro BPEMEHH;

- UMeTb TMNoBoW yHKUMoHan obpaboTkM 1 aHanmsa gadHblx 033 cornacHo TOCT P 70154, B 1. u.
BO3MOXHOCTb BbISIBNIEHUS U3MEHEHWI, BLINOMHEHWUS KNaccurKaLumm, M3MEeHeHNA reoMeTPUYecKUX 1 paguo-
METPUYECKMX XapaKkTEPUCTUK U Op.;

- obecrneynBaTh pacllMpeHue yHKLMOHaNbHLIX BO3MOXHOCTE 06paboTku n aHanuaa MN®/UDF c no-
MOLLLKO A3blKa MpOrpaMMuUpoBaHMa Ha ocHoee API (BO3MOXHOCTb CO34aHWSA NONb30BATENLCKUX CKPWUMTOB,
aBTOMAaTM3aLWK CLeHapueB BLINOMHEHWS anropMTMOB NakeTHoW 0bpaboTkn gaHHbIX [33 13 kocmoca v gp.).

MpumeyaHun

1 N®/UDF npeactaensieT coboi Npon3BonbHbIN (hparMeHT KoAa, KoTopblid MOXEeT BbITb AONOMHUTENBHO BCTPOEH B
cylllecTByloLMe npoueccel 06padoTkn 1 aHanu3a gaHHblx [33 13 kocmoca. N®/UDF nogaepxueatoTcs AN TakWX A3bIKOB,
kak Python n R.

2 MN®/UDF B BUAe nonb3oBaTeNbCKUX CLUEHAPUEB 3arpyKaloTcA B cepBepHOe (harnoBoe XpaHUNWLLE U Bbl3bIBAKOTCA
C NOMOLLbHO NPEefonpeneneHHoro npoLecca «BBOA/BbIBOAY.

3 MN®/UDF onpefensoT Kak Maccue, BpeMEHHOW paad UM MHOTOMEPHbI MacCuB.

4 MN®/UDF npumeHs0T K OTAENbHBbIM 3HAaYEHUAM, K KOHKPETHBIM n3mepeHuaM nubo ko Bcemy Habopy gaHHbix 33
13 KOCMOCa B 3a4aHHOM aKcTeHTe 06paboTku.

6 TpeboBaHMA K apxXUTEKType cepBuca obpaboTku n aHanusa AaHHbIX
OUCTaHUWOHHOrO 30HAUPOBaHUA 3eMMnu U3 KocMmoca

6.1 MporpammHBIi OCTYN K cepBucy oBpaboTkm u aHanuaa gaHHbix 133 3 kocmoca gomkeH obecneyn-
BaTk B3aUMOeNCTBME Nonb3osaTens ¢ yaaneHHsIMU pecypcaMu Yepes ceTb cBs3n. PekoMeHayeTcs peanusa-
Lusi QUCTaHUMOHHOro nporpaMmmMHoro goctyna (Remote API) yepes ceTb MIHTEpHET Ha ocHOBe OBLLENPUHATHIX
Beb-cTaHgapToB (pekoMeHAyeMble cTaHaapThl U cneundrkaumm NnpyMBeaeHbl B NPUIOXeHUU A).

6.2 ApxuTekTypa cepeuca obpaboTkm n aHann3a gaHHbix [133 M3 kocMoca BKIMYaeT kKak MUHUMYM TPy
OCHOBHbIX YPOBHS, 00ecneuynBaroLLmMX CBA3b NPUMNOXEHWA Nonb3oBaTenen (KMMeHTCKUX NPUMNOXKEHUA) c cep-
BEpPHOW YacTbio cepBUca:

- agpo API;

- cepBepHbIn API;

- KnueHtckmin API.

6.3 Agpo APl ncnonbayeTtcs npu B3anmogencTeum (MM cornacoBaHnm) KOMaHg, U 3anpocoB U3 KITUEeHT-
CKMX MPUNOXEeHWA (CTaHOAPTU3NPOBaHHbIe B kKnNueHTckom API) ¢ KomaHgamy U3 cepBepHOM YacTy TUMOBOTO
uHTepderica (cTangapTuioBaHHble B cepeepHoM API). Anpo APl gomkHO ABNATLCA MHTepdeicoM AMsl OCHOB-
HbIX OYHKUMIA:

- naeHTMdUKauuK, ayTeHTUUKaLUKW, apTopuaalnuu, obecnevyeHus npae oocTyna;

- ynpaeneHus AaHHbIMW NOMNL30BaTens;

- opraHuMsauum gocTyna Kk gaHHbiMm 133 13 kocmoca;

- opraHuMsauum 0ocTyna K gaHHbiM [133 M3 kocmoca Yepes MeTafaHHble;

- opraHuMsauum JocTyna K npoueccam obpaboTku;

- OOKYMEHTUPOBAHUSA M MOHUTOPUHIA MPOLIECCOR (MNOrH);

- opraHM3auMU aCUHXPOHHOIO B3aUMOLENCTBMSA C NONb30oBaTENSAMM.

6.4 Ha astane npoektuposaHusa aapa APl Heobxoaumo paspaboTtath:

- cneuMduKaLmMio apxMTeKkTypbl MHTepdeica sapa APl B COOTBETCTBUM € YCTAHOBMEHHLIM LLABGNOHOM.
Cneuundmkauusa apxutekTypbl nHTepdenca agpa AP| gomkHa BbiTh KpaTkol U cogepaTb CChIMKW Ha apyrue
OOKYMEHTLI € AeTalnbHbIM ONMCaHMeM METOAOR U PYHKLWNA.

MpumeyaHue — PekomeHayeTca uTepaTvBHas paspaboTka crneuudurKauum ¢ MCNonb3oBaHWEM OT3bIBOB
none30BaTenei o NpakTUYeckux HedoCTaTkax, KoTopele MOryT BbiTe 0BHapyKeHb! B MPOLECCE MCMNONb30BaHUS TUMOBOro
UHTEphenca;

- cTaHZapThl ANSA onWcaHus HabopoB AaHHbIX A33 M3 KOCMOCa M BbIMUCIIUTENbHBIX NPOLECCoB, KOTOo-
pble onpenensioT NpaBuna 1 Nopaaok 06paboTKN KMUEHTCKMM 1 cepeepHbIM API gaHHbIx [133 13 kocmoca;
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- npoToTun uHTepdenca agpa AP|l, ocHoOBaHHOro Ha NpefBapuTenbHbIX pe3ynbsTatax pa3pabarbiBaemon
cneundukaunm Ans apxMTekTypbl TUNOBOrO MHTepdenca, Hapsaay ¢ peanu3aunamMy NpoTOTUMMNOB Ha YPOBHE
cepeepHoro AP| n knueHnTckoro API;

- uHTepdenc agpa APl c yueToM onNbITa UHTEPAKTUBHOW pa3paboTKM NPOTOTUNA M NOMYyYeHHbIX 0T3bIBOB
OT Nnofb3oBaTenen.

6.5 CepsepHblii APl peanusyeT CKOOpPOWHWPOBaHHLIA ¢ sgpoM APl uHtepdenc, KoTopbii BKNOYaeT B
cebs ayTeHTUdMKaLmio, Nnouck n BbIbopKy AaHHbix 033 13 KocMoca, MOHWTOPWMHI NMPOLECCOB, ynpaBrneHue
BbIYWCIUTENBHBIMW pecypcamu, ynpaeneHve npoueccamu n ux y4et. Ha ypoeHe cepsepHoro API cornacytot
CTaHO4apTbl MeTafaHHbIX U MHTEPdENChl BEIYMUCTTMTENBHBLIX CPEed U PECYPCOB, a Takke 0bnadHbiX MHpacTpyk-
TYp, KOTOPbIE UCMNOMNbL3YIT B CEPBEPHOM YacTh TUNOBOTO MHTepdeica.

6.6 Ha atane npoekTupoBaHusa cepeepHoro APl Heobxoaumo paspaboTaThb:

- cneuuduKkaumio cTaHaapToB U MHTepdelicoB meTagaHHbix 33 13 kocmoca B cepBepHom API;

- MPOTOTWM CEpPBEPHOM YacTu TUNOBOro MHTepdenca;

- wabnoH otyeTa 06 OUEHKE UCMOMb3YEMbIX CTaHAAPTOB W NPOTOKOMOB ONMcaHusa MetagaHHbix 133 n3
KOoCMOcCa,

- TECTOBYK BEPCUIO CEpPBEPHON YacTu TUNOBOro MHTepdenca,

- OKOH4YaTernbHYH BEPCUIO CEPBEPHOI YacTu TUMOBOMO MHTepdenca.

6.7 Knuentckuin APl peanusyeT nogkntoderHue sapa APl k nHTepdency uHTepakTUBHbIM cnocoboM B co-
oTBETCTBUKM ¢ peanusauuei aapa APl n cepsepHoro API, a Takke B3aumogencteue agpa APl ¢ MOBUNbHBIM
NPUOXEHUEM.

6.8 Ha atane npoektupoBaHusa knuneHTckoro APl Heobxogumo paspaboTathb:
cneuudurkaUuo cTaHgapToB U MHTepdencos meTagaHHbix 33 u3 kocMoca B knueHTckom API;
NpOTOTMN TUNOBOIO UHTepdenca knueHTckoro AP,
wabnoH oT4yeTa 06 OUEHKe UCNONb3yeMblX CTAHAAPTOB W NPOTOKONOB ONWCaHUA MeTagaHHbIX;
TECTOBYHK BEPCUI0 TUMOBOIo uHTepdenca knneHTckoro API;

OKOHYaTenbHYH BEpPCUD TUNOBOro UHTepdenca knueHTckoro API.

Ha pucyHke 1 npuBepneHa oboblueHHas apxutekTypa Tunoeoro APl oBpaboTtku n aHanmsa gaHHeix 033
M3 KocMmoca. B npunoxenun b npeacrtaeneH TUNoBoW yHKLMOHAN OCHOBHLIX ypoBHen AP ana peanusauuu
nporpamMmMHbIX peLleHnin obpaboTku n aHanusa gaHHbix 133 u3 kocmoca ¢ npuMepamu Hanbonee ncnone3aye-
MbIX Cped NporpaMmMuUpoBaHUsa U TEXHOMOMMIA.

1
|
| I
KrveHtckuin | MMaket Mogynb Maket cpegbl [__ MobuneHole
API } cpegbl R Python JavaScript '[' NPUNOXEHUA
| I
| I
| I
| y I
| |
Appo I TunoBo#
AP I #apo unTepdpeiic AP {
| I
| A |
| I
| I
| I
CepBepHbIi } BbluncnutensHas O6nayHas BormcnvrenbHbie E
API ] cpepa WHbpacTpykTypa pecypchbl |
| I
| I

PucyHok 1 — OB6o6weHHan apxutekTtypa Tunosoro APl oBpaboTtku v aHanvza
OaHHbix [133 13 Kocmoca
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6.9 ApxuTekTypy cepBrca o6paboTku 1 aHanunaa gaHHbix [33 13 kocMoca pekoMeHOyeTcsl MPOeKTUPo-
BaTb C y4yeToMm TpeboBaHWs K YHUMKALUMA NPOrpaMMHO-TEXHUYECKUX CpeaCTB U NporpaMMHOro MHTepdeiica
APl Ha ocHOBe OBLLENPUHATLIX A3LIKOB NpoOrpaMMMpOBaHMs, NMPOTOKOMOB U Ap. PekomeHayeMble cTaHOapThbl
¥ cneuuduKkaumum NpuseaeHsl B NPUMNOXeHUN A.

7 Tpe6oBaHMA K UCXOAHLIM AaHHbIM OUCTaHLMOHHOIO
30HAMPOBaAHUA 3eMIN U3 Kocmoca

7.1 ns peanusauun cepeuca obpaboTkm 1 aHann3a gaHHbix 133 n3 kocmoca HeobxoaMmMo UCNonb3o-
BaTb AaHHble, rOTOBLIE ANA aHanusa, cornacHo TpedosaHusim TOCT P 59829 u TOCT P 70026.

7.2 Bce onepauuu ¢ ucxogHeiMu gaHHeiMu 33 13 kocMoca, TpebyolwmnmMmn npMeHeHns HecTaHAapTHbIX
anropuTMOB KOPPEKLMA 1 NPUBIEYEHNA OOMONMHUTENBHOR TEXHUYECKON MHdopMaL MK, BLINOMHAKT 40 HaYyana
ncrnonb3oBaHua cepsuca obpaboTku 1 aHanuasa gaHHbix 133 13 kocmoca.

7.3 [ina Bepudukauumn n Banugayum pesynstatos obpaboTku ucxogHsie AaHHble 033 13 kocMoca 4omk-
Hbl BbITe 06ecnevyeHbl MeTaaaHHbiMK B cooTBeTcTBUM ¢ TOCT P 59079 n TOCT P 59755 1 nHOW cnpaBoYHOR
MHopmaLuuen (0TYeTsl 0 BanuaaLumm, OTYEThI O Ka4ecTBe U T. 1.).

7.4 VicxogHble faHHble 133 13 kocMoca KaTtanornavpyeT onepartop apxvea gaHHbix 33 u3 kocmoca.

7.4.1 PeaynsTatoM KaTanorusauuu aesnsetca QopMUpOBaHWE KaTanora, CoAepKallero ccbifkn Ha COBO-
KynHOCTb HabopoB AaHHbix 33 13 Kocmoca, AOCTYMHbLIX Ans yaaneHHon obpaboTku n aHanusa no 3anpocy
nonb3oBaTtens.

7.4.2 Katanor cnefyet UCnonbL30BaTh:

- 0N pasgeneHnst UcXxoOHbIX AaHHbIx 33 u3 kocMoca Ha rpynnbl No 3aaHHbIM KpuTepuam (No reorpa-
duyeckomMy NpU3HaKy, BpeMeHHOMY AMana3oHy MOHUTOPWHIA, NO CNeKkTpanbHbIM AnanasoHam u ap.);

- TPYNMUPOBKW UCXOOHBbIX AaHHbIX U HABopoB AaHHbIX [133 13 KocMoca B Katanor Konnekumu.

7.4.3 JocTyn k katanory Mmoxet 6biTb 0becneveH ¢ ncnons3osaHnem URI, IRI, npenocTtaensiowmx pac-
WMpsieMbli cnocob naeHTudUKkaLm pecypcoB MNNM MHCTPYMEHTOB paboThl C KaTanoroM cornacHo cneuudu-
kauum STAC.

7.5 NcxogHble gaHHble 33 13 kocMoca A0MmKHbl ObiTh pacnonoXeHbl B onepaTMBHOM apxuBe U ObiTb
OOCTYMHLI ANS1 HENOCPEeACTBEHHON 00paboTKM C MUHUMANBHOW BpEMEHHOW 3a1€PHKKO.

8 TpeboBaHuA K annapaTHoO-NporpaMmmMHoMy obecne4vyeHulo cepBuca ob6paboTku
M aHanusa gaHHbIX AUCTaHUWOHHOIO 30HAUPOBaHUA 3eMnu U3 Kocmoca

8.1 Cepsuc o6paboTkm 1 aHanusa gaHHbix 133 13 Kocmoca Heo6XoaMMO peann3oBaTh Ha annapaTHo-
nporpaMMHOM oBecnevyeHun ¢ MCNoMNb3oBaHMEM BUPTYanbHbIX MalliMH Ha 6aze cepBepHON MHAPaCTPYKTYpPbI
1 BBIYMCIUTENBHBLIX MOAYMEN C BO3MOXHOCTbIO NnapannensHoi o6paboTku.

8.1.1 Cepuc o6paboTkm U aHanu3a fdaHHbix 33 U3 kocmoca JomkeH PyHKLUMOHUPOBATL Ha aBTOMATK-
3MpOBaHHbIX paboyMx MecTax, cepBepax, BblCOKONPOM3BOOMTENbHbBIX BbIYMCAUTENbHBIX KNacTepax, B obnad-
HOW MHPAcCTPYKType LEHTPOB 00paboTkn OaHHbLIX U T. 4.

8.1.2 Cepeuc obpabotkn n aHanu3a gaHHbix 133 13 kocmoca cnegyeTt peanus3oBats B Buae Beb-cepeuca
¢ Beb-nHTepdencom.

8.1.3 HeobxogumMo, 4Tobbl cepBUc 06paboTkM M aHanusa gaHHblx 033 M3 KocMoca COOTBETCTBOBAN
TpeboBaHWo KpoccnnaTopMEeHHOCTU — NPOrpaMMHLIE U NONb30BaTeNbCKME UHTepPdeRckl Ha pasHbIX nnat-
chopmax goSHKHbI BbITb MaKCUManbHO WAEHTUYHBIMM.

8.2 AnnapaTtHo-nporpaMmmHoe obecrnedeHve cepBuca 06paboTkn u aHanmsa aadHbix 033 u3 kocmoca
LOMKHO:

- obecrneynBaTh BeINONHEHWe 06paboTkM M aHanu3a GonbLUKX OaHHBIX B peXUMe peanbHoro Macwtaba
BpEMEeHMU;

- UMEeTb CpPefCcTBa KOHTPOSS TOYHOCTU Ha Beex aTanax 06paboTki U aHann3a gaHHbIX;

- UMeTb (OYHKLMM aBTOMATUHECKOr0 U MHTEePaKTUBHOTO KOHTPOMNA W PeAakTUPOBaHWA pesynbTaToB 06-
paboTKKM M aHanu3a AaHHbIX, B T. Y. MOMYYeHHbIX aBTOMaTU4eCKUM cnocobom;

- obecrnevmBaTtb NpoBeAeHUE U3MEPEHWUIA 1 NoNyYeHne (PU3MHECKMX BENWYNH (ONLMOHAMNBHO);

- obecrneynBaTbh BO3MOXHOCTE MOCMONHOrO NPeAcTaBNeHUs MHpopMaLMn U aTpubyTUBHBIX SaHHBIX B
pasnuuHbIX hopmarax.

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/20
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-70672-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67120
https://gostexpert.ru/gost/gost-70672-2023?utm_source=pdf&utm_medium=67120&utm_term=page

FOCT P 70672—2023

8.3 BolumcnuTenbHan cpeda cepBuca 06paboTkm n aHanusa gadHbix 133 n3 kocmoca BKoYaeT npo-
rpaMMHo-onpenensemMble BMpTyarnbHble KnacTepbl (CUCTema ynpaBneHus kKnactepamu, pacnpeferieHHble
Ba3bl gaHHLIX, ainoBas cucTemMa U Ap.), KOTOpble YNPaBnaT BbiAeNeHWeM W pacrnpeneneHmemM BbIYUCTU-
TenbHbIX MOLLHOCTEW ANSA BLINONHEHUs nNpoueccoB 0bpaboTku 1 aHanuaa gaHHbix 033 n3 kocmoca, obecne-
UYMBASA BO3ZMOXHOCTb MOHUTOPWHTA U BANaHCUPOBKW BbIMUCNUMTENBHON HArPY3KW.

8.4 AnnapatHo-nporpamMHoe obecnedeHve cepBuca 0bpaboTkm M aHanuaa gaHHbix 033 M3 kocmoca
obecneymBaeT ceTeBON AOCTYN K obemMy oHAY KOH(UIYpPMPYEMbIX BbIHUCIUTENBHBLIX PECYPCOB, KOTOPbLIE
MOryT GblTb ONEepaTMBHO NPEAOCTaBMNEHbl U OCBOBOKAEHBI C MMHUMANBHBIMU 3KCMMyaTalMOHHbIMKW 3aTpaTamMu.

8.5 AnnapaTtHoe obecne4yeHune cepBurca 06paboTKkn U aHanu3a AaHHbix 33 U3 KocMoca MMeeT annapar-
Ho-onpenenaemMyd MHPACTPYKTYPY, COCTOALLYH M3 YHUPULUPOBAHHLIX U B3aUMO3aMEHAEMbIX 3NIEMEHTOB
annapaTHOW 4acTu, B YACTHOCTWM MYNLTMMNPOLECCOPHbIE KNacTepbl, CUCTEMbI XPaHEHUS JaHHbIX U CETEBbLIE
pecypchbl.

8.6 MporpammHas peanusaums cepBuca 0bpaboTkm n aHanusa gaHHbix [133 13 Kocmoca B 4acTh (hyHK-
LiMOHarnbHbIX BO3MOXHOCTEW JOr¥KHa cooTBeTCcTBOoBaTh TpebosaHuam MOCT P 59763 u FTOCT P 59764.

8.7 Micnonb3oBaHWe AUMHAMWYECKU NMOoAKMYaeMbix GMONMOTEK U MHBLIX NPOrpaMMHLIX peLleHunit, agan-
TUpyeMbIX ANs cepBuca obpaboTku 1 aHanuaa gaHHbix [133 13 kocMoca, ocyLecTBASAT cornacHo Tpeboea-
Husm TOCT P 54593.

8.8 MNopsagok paspaboTkn 1 pacnpocTpaHeH1s NporpaMMHON peanusauun cepenca obpaboTky 1 aHanu-
3a gaHHbix [133 13 kocMoca JomkeH cooTBeTcTBoBaTh nonoxeHuam FOCT P 70032 B yacTu TpeboBaHWin K MO-
LEnv B3aMMoaencTBua Mexay pa3paboT4Mkom 1 3aKka3qmMKoM W/Mnu nonb3osaTenemM, Bkyas Tpeboeanns:

- K CUCTEMe yrnpaeneHus BEPCUSIMU UCXOAHOIO Koda W OCYLLECTBMNEHMKO AOCTYNa K CUCTEeMe NS 3aKas-
ymka u/Mnu nonb3oBaTens;

- OCYLUEeCTBMNEHUID COMPOBOXAEHWS MPOrpamMmMHoro obecnedyeHus, BKMOYAA CUCTEMY OTCMEXWBaHWA
npobrnem 1 NpPoToKon MoAMMMKALMK UCXOAHOMO KOaa;

- nMpasunamM HyMepauuu Bepcuil nporpaMmmMHoro obecnedeHns n oucTpnbyTnBoB,;

- OOKYMEHTaLMM Ha MCXOOHbLIA KOZ M nporpaMMHoe obecneyeHne B Lienom.

8.9 MNpu pazpaboTke NporpaMMHOW peanusaumnu cepeuca obpaboTku M aHanmsa gaHHbix 033 u3 koc-
MOCa MCMNomnb3yT cpedy ynpaBneHUs BepcusMu ANs OTCMNEXMBAHUA M3MeHeHun B Nobom Habope darnos
WCXOOHOI0 KOAOa, a Takke WX AOKYMEHTUPOBaHMWSA, BKMHOYAA BO3MOXHOCTb MCMOML30BaHWS pacnpeneneHHon
CUCTEMbI YpaBneHus BePCUSIMA C NMOTHON UCTOPUEN U BOZMOXKHOCTbLIO NMOMHOMO OTCNEXWBaHUSA BEPCUN, He3a-
BMCUMO OT JoCTyna Kk ceTu MHTepHeT unu ueHTpansHOMY (OCHOBHOMY) cepBepy.

9 TpeboBaHMA gocTyna nonb3oBaTenen K cepBmucy obpaboTku n aHanmsa
AaHHbIX AUCTAaHLUOHHOrO 30HAUPOBaHUA 3eMnn U3 Kocmoca

9.1 JocTtyn nonb3oBaTenei k cepeucy o6paboTku n aHannaa gaHHelx [133 13 Kocmoca ocyLLecTBRAKT B
cootBetcTBuM ¢ FTOCT P 58570, TOCT P 58833, TOCT P 59083.

9.2 [loctyn nonb3oBartenen kK cepeucy obpaboTtkn n aHanusa ganHbix 33 13 kocMoca Heobxogmmo op-
raH13oBaTb MPW NOMOLLM MEXaHW3MOB aBTopu3aunn. PekoMmeHayeTca UCNonNb30oBaTk aBTopMU3aLnio:

- ¢ nomouwkio knoda AP, npeacTaensawoLLlero coboi yHUKanbHyH nocnegoBaTenbHOCTb CMMBOIMOR, KO-
Topas OoMmKHa nepefaraTthes kak napameTp 3anpoca URL, nubo B 3aronoeke HTTP-gokymeHTa 3anpoca ans
aBTOpU3aLUK;

- Ha ocHoBe npotokona OAuth.

Mpumevarnunn
1 Yka3aHHble cnocobel aBTOpU3aLmmy He SBNAOTCHA B3aMMO3aMeHAEeMbIMU M MOTYT BbITe MCNONb30BaHbLI COBMECTHO.

2 lNpw pazpaboTtke cepeuca obpaboTkn 1 aHanusa gaHHblx 033 13 KocMoca pekoMeHOYyeTCcsd UCMonbL30BaTh akTy-
anbHyto Bepcuto npotokona OAuth, MMeloLLero BO3MOKHOCTb pasdeneHns ponen B 4acTu xpaHeHus uHdopmaumm o go-
cTyne v hyHKLMOHNpoBaHuM cepBrcoB 06paboTku 1 aHanusa gaHHbix [133 13 kocmoca mexay oTAenbHbIMY CeEpBepamMm 1
COXpaHeHWs KOHWAEHLMaNbHOCTM O rpynnax nonb3oBaTenen v UX npaeax.
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MpunoxeHue A
(cnpaBo4Hoe)

PekomeHpoyeMble cTaHAapThl U cneuuduKauum

A.1 B paspabotke cepBucoB o6paboTikn n aHanu3a aaHHelx 033 13 kocMoca cnegyet opueHTUpoBaThea Ha oble-
MPU3HaHHblE Ha MeXOyHapoAHOM YPOBHE CTaHAapThl. BOMbLIMHCTBO TEXHUYECKUX peLleHW pa3paboTaHo B COOTBETCTBUM
co ctaHaapTamu koHcopuuyma OGC, paszpaboTaHHbiMuM B nocnegHwe rogel Ans cpegpl Beb-cepBucos. 370 cTaHgapTkl, Co-
BMECTHO MMeHyemMble OWS, koTopble BkNoHakoT B cebs rpynny KNaccoB CEPBUCOB MO NOALERKKE anropuTmMos obpaboTkn,
aHanusa 1 Bu3yanusauum gaHHelx 133 13 kocmoca. B 4acTu nHTepdpeiica cepBUCOB, UCMOMNb3YOLLWX obnayHble pecypchbl
Ons nposefeHus obpaboTkn v aHanusa BonblmMx MaccMBoB AaHHbIX 33 U3 kocmoca, crnegyeT OpPUEHTUPOBATLCA Ha
openEQ, KoTopoe COCTOWT M3 TPEX YPOBHEW NPUKNaAHOMO NPOrpaMMUpPOBaHWA, @ UMEHHO: ocHoBHoro APl ansa nowcka,
poctyna 1 obpaboTikm BonbLunx HabopoB AaHHbIX, cepBepHoro APl ansa nogknioyeHns K cepBUcam — UCTOYHUKAM OaHHbIX
n TexHonoru 06paboTku gaHHbix 133 13 kocmoca, U knueHTckux AP| ona aHanusa atnx HabopoB AaHHLIX C UCMOMNbL30Ba-
HWeM oBLLepacnpoCcTpaHeHHbIX A3LIKOB NporpammupoBaHus R, Python u JavaScript.

A.2 B yactv yH1UcbMKaUMK CTaHOapToB 1 hOPMaTOB XpaHeHWs, anropnuTtMoB ux o6paboTku, a Takke NOAXOAOB K pas-
paboTke CEpBMCOB CNEAYET NPUAEPKMBATLCH CNEAYHOLLUX PEKOMEHAALIMIA:

- paspabaTbiBaeMble CepBUCHl AOMKHBI peanu3osaTk cTaHaapTel OGC;

- AnA nepedayn n otobpaxeHwa AaHHbIX NOMb30BaTeNsAM CreayeT Mcnonb3osaTte cTaHgapTel OWS;

- API cepeucoB HeobBxogumo paspabaTtbiBaTe C Wcnonb3oBaHMeM nogoxogoB OpenAPl (Habop WHCTpyMEHTOB
Swagger).

A.3 APl ucnoneayet npotokon HTTP ans nepegayun cooblueHnin 3anpoca (request) n nony4eHus cooblleHnin oTBeTa
(response). 3Tu cooblueHUs odopmnsaT B Buae gokyMmeHToB XML nnu JSON. 3T dpopmaThl ABMAIOTCSA NpeanoqTuTenb-
HBIMW, MOCKOMNBKY OHW NPEeAcTaBNAT AaHHble B BUAe, yA0BHOM ANA MaHUNyNWPOBaHWUS KNUEHTCKUMUW NMPUINOKEHUAMM.

A.4 MNpoekTpoBaHue AP| cnefyeT BuINONHATE B COOTBETCTBUM C apxmMTekTypHeiM cTuneMm REST (nepenava penpe-
3eHTaTMBHOro coctoaHua). REST aenseTca npocTeiM MHTEpherncoM ynpaeneHnsa nepegaym nHgopmauum 6e3 ncnonb3o-
BaHWS QOMOMHWUTENEHBIX BHYTPEHHUX npocnoek. Kaxaas eguHuua nHgopmauuy ogHO3Ha4Ho onpegensercs rnobanbHbIM
unaeHtucpukatopom, Takum kak URL. Kaxnas URL B cBolo oyepens MMeeT cTporo 3agaHHeld chopmat. REST onpegensiet
Habop orpaHUYeHUI TOTO, KaK AOMKHa BECTU ceba apxuTekTypa pacnpedeneHHon runepMmeauiiHon CUCTeMbl B ceTu. Ap-
XUTEKTYPHBIA cTuNb REST nogyepkmneaeT macwtabnpyeMocTe B3aMMOOENCTBAA MEXOY KOMMOHEHTaMK, eauHoobpazHble
MHTEepeiichbl, HE3aBMCMMOE Pa3BepThbiBaHNe KOMMOHEHTOB W CO34aHWe MHOTOYPOBHEBOW apXuTEKTypbl AnA obnerdyeHus
K3LWMPOBaHNs KOMMOHEHTOB ONs YMeHbLUEHWA 3a0epPKM, BOCNPUHMMAaeMOon nonb3osartenem, obecneyvenuns 6eaonacHo-
CTU W MHKaNcynsauum ycTapeBLUUX CUCTEM.

A.5 Ctune REST onpegensier Habop pekoMeHOauui no npoekTUpoBaHUo cBOBOAHO CBA3aHHLIX NPUIOXEHUA K
cepBuCOoB, ncnonb3ywwmx npotokon HTTP ana nepepayv ganHeix. REST He npegnuvckiBaeT, kak peann3oBaTth 3TU NPUH-
umnel Ha Bonee HU3KOM YPOBHE, BMECTO 3TOMO OH ONpefenseT psa apXUTEKTYPHBIX NpaBun:

- apxuTeKTypa OOfHa COCTOATb W3 KIMMEHTOB (KMMEeHT — NpuKnagHoe nporpaMmHoe obecnedeHune, UCNonb3yto-
wee dyHkumMoHan APl), cepeepoB 1 pecypcoe;

- CBA3b «KMUEHT — CEpBEp» HE JOMKHA UMEThL COCTOAHUSA, TO ECTh COAEPKUMOE KMUEHTA HE XPaHUTCS Ha cepBepe
mexay 3anpocaMmu. Bmecto atoro MHopMauma 0 COCTOSHUM CECCUM XPAHUTCA Y KIIMEHTa;

- HeobxoouM eduHelin MHTepdenc Mexay KOMNoHeHTamMu, YTobsl nHdopmalms nepegaeanack B CTaHgapTU3vpo-
BaHHOW popMe, a HE B COOTBETCTBUM C NOTPEBHOCTAMM KIMEHTCKMX NMPUNOKEHWNI;

- TpebyeTcsa Han4Me pasgeneHnsa «KIMEeHT — CepBep»: KIIMEHT U CepBep AOIMKHbI AeWCTBOBaTb HE3ABMCMMO OpYr
ot gpyra. OHu B3aMMOLENCTBYIOT APYT C APYIOM TOMBKO Yepes 3anpockl U OTBETHI;

- HeobxoguMma MHOroypoBHeBas CMCTeMa, KOTopas OopraHu3yeT Kakdbli TUM cepsepa (oTBevarolmii 3a Besonac-
HOCTb, BanaHCUPOBKY Harpy3ku 1 T. A.), yY4acTBYIOLWWA B NONyYeHUK 3anpalumBaemoli MHopmMaunm, B epapxuto, HEBU-
OVMYIO AN KNUeHTa.

A.6 Oblwime TpeboBaHMA 1 pekoMeHOaUMK peanu3auunm:

- APl gomkHO MakcMManbHO MCMNoMb30BaTh CNelnguUMpoBaHHble Kogbl cooblueHnin HT TP-TpaH3akuuii;

- npu 0bpaboTKe BXOAHbLIX 3aNpOCOB PeKOMeHAYyeTcs NPoM3BOAUTE Banuaaumio (NpoBepKy) aTpubyToB U MX 3HaYe-
HWIA U Npu HeoBxoauMocTU OPMUPOBaTL YBEOOMIEHUA C COOTBETCTBYIOWMM cTaTycoM (kogom) HTTP;

- B Uensx BesonacHoOCTW He pekoMeHayeTcs paspelleHe UCnone3oBaHna MexaHuama CORS.

A.7 B ka4ecTBe TpaHCNOPTHOrO NpoToKona cneayet ucnone3osate HTTP/HTTPS, koTopolin sBnaeTca bonee npen-
NOYTUTENBHBIM, MOCKONbLKY NOAAEPKUBAET LWM(POBaHKNE B LENAx nosbiweHnda 6esonacHocTtu. MNpu ncnone3osanmm HTTPS
pekoMeHAyeTCs MCMonb3oBaTk KpunTorpaduyeckne npoTokonel TLS. B kayecTBe NpoOTOKOMNOB AOKYMEHTOB 3anpocoB U oT-
BETOB pekoMmeHayeTcs ucnonb3osaTte JSON unu XML.

A.8 Huxke npuBeaeHa KpaTkas xapakTepucTrka YNnoMUHaeMbeiX MPOTOKOMNOB 1 (hopMaTtos:

- HTTP. MNMpoTokon npuknagHoro ypoBHA B Mofdeny Habopa MHTepHeT-NpoTOKONOB A8 pacnpeieneHHbIX, COBMECT-
HBIX, MTMNepMeauiHBIX MHbopMaLUmMoHHbIX cucTeM. HTTP — ocHoBa nepenayn AaHHBIX B CETW, A€ FMNEepTEKCTOBLIE OOKY-
MEHTbI BKMIOYatoT rMNepCChINkK Ha Apyrie pecypckl, K KOTOPBLIM NMoMb3oBaTenk MOXET Nofy4nTb 4OCTyn B Beb-Opayaepe;
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- TLS. Kpuntorpadmyecknidi NpoToKos, NpefHasHadeHHbld ona obecnevyeHus 6e30nacHOCTH CBA3W B KOMMbHOTEP-
HOW ceTw. NpoTOKON LWMPOKO UCMOMNB3YETCH B TakWX NMPUIOXEHWAX, KaK 3MNeKTPoHHas noyta, oBMeH MrHOBEHHBIMKU CO-
oblweHnaMn U nepegada ronoca no IP;

- JSON. OTKpbIThIA CTaHOAPTHLIA dopmat danna u popmat obMeHa AaHHBIMK, B KOTOPOM UCNONb3yeTcd vuTae-
MbIW YEMOBEKOM TEKCT ANA XpaHeHus U nepegaqv o6bekToB AaHHbIX, COCTOAWMX U3 Nap «aTpubyT — 3HaveHne» n mac-
CMBOB (MINW Apyrux cepuanuayemblx 3HadeHuin). Obwnin dhopmMat gaHHbIX ¢ pasHoobpasHbIMK yHKUMAMK npyu obMeHe
AaHHBIMUY, BKMO4as CBA3b BEG-NPUNOXEHWI C cepBepami;

- XML. PaclumpsieMblr A3bIK pa3meTku, KOTOpbIid onpeaenseT Habop npaBun Ans KoAMpOBaHUA JOKYMEHTOB B hop-
mare;

- CORS. MexaHun3M, KOTOpbIA NO3BONAET 3anpallnBaTh OrpaHUYEHHbIE pecypchl Ha Beb-cTpaHuue U3 apyroro o-
MeHa 3a npefenamu JomeHa, M3 koToporo Bbin 06cnyxeH nepebli pecypc;

- GDAL/OGR. bubnunoteka gnsa paboTbl C MPpOCTPAHCTBEHHbLIMI JaHHBIMK, BKNOYaOLLAasa Habop yTUNKUT, CryKalmx
Ansa npeobpasoeaHns 1 06paboTku LMPOKOro Habopa pas3nuyHbIX PACTPOBLIX M BEKTOPHBIX (hOpMaToB OaHHBIX;

- PostGIS. bubnuoteka ansa paboTbl ¢ NPOCTPAHCTBEHHBLIMW OaHHBIMU C OTKPLITEIM UCXOAHBLIM KOO4OM, KOTopas
B Ka4yecTBe BHelUHero pacluupeHusa gobaengeT nogfepxky reorpaduyeckux o6bLeKTOB B pPensauuoHHyto 6asy AaHHbIX
PostgreSQL.

B Tabnvue A.1 npvBegeHbl pekoMeHgyemble CTaHOapThbl ANs peanv3aunn cepevca NporpamMmMHoro JocTtyna K ob-
paboTke W aHanuay daHHbix 33 na kocmoca.

Tadbnuuya A1

HaumeHoBaHue KpaTkas xapakrepucTuka (Ha3Ha4eHue)

OpenAPI Specification
(cm. [2])

CtangapTHoe onmcaHue uHTepdeinca HTTP API, He 3aBucsllee OT A3blka MNpo-
rpaMMMpoBaHus

OGC APl — Common
(cm. [3])

CraHpgaptel OGC API
BkntoYeHnsa Beb-API|

onpegensoT Mogynu APl gna nocnegoBaTensHOro

OGC APl — Common —
Part 1: Core (cm. [4])

OGC APl — Common —

OnpepeneHve mogyrnen APl u TpeBoBaHuA, KOTOpble MNPUMEHUMBI KO BCEM
ctaHgaptam OGC Beb-API

OpraHusauma Habopos gaHHbix 033, onpegeneHue onepauui noucka u BelGOpKM

Part 2: Geospatial Data (cm. [5])

OTAENBHBLIX Ha60poa

Web Coverage Processing
Service (WCPS) Language
Interface Standard (cm. [6])

OnpeneneHne ctunei ana wuaenedeHuns, obpaboTku WM aHanmsa MHOMOMEpPHbIX
NOKPbITUA gaHHblX 33 ¢ KoopavHaTHOM CeTKoW (KyBoB AaHHbIX)

openEQO API (cm. [7])

Cneuudukaunsa ans dyHKUMoHanbHoW 0bpaboTkm Gonblumx HabopoB gaHHbIX 133
B oBnayHon cpege

OGC AP| — Features — Part 1:
Core (cm. [8])

OnpegenexHve mogynen agpa APl ana coszgaHua n usmeHeHus dyHkumia Be6-API
B cootBeTcTBMM c IETF HTTP/HTTPS RFC, pekomeHgaunamm W3C no pabote ¢
AanHeivy 133, pekomeHgaumamm W3C/OGC no ncnonb3oBaHuio gaHHbix 033 n
pekomeHgaumamm OGC no seb-API

OGC API — Features — Part 2:
Coordinate Reference Systems
by Reference (cm. [9])

OnpegeneHue pacwmperui k aapy APL, ykazaHHeim B (cM. [10]): agpo, ¢ BO3MOMXHO-
CTbIO WCMOMNB30BaHWA CUCTEM KOOPAWHAT, OTNWYHBLIX oT WGS 84

RFC 5785 (cm. [10])

Onpegenexue URI

RFC 7946 (cm. [11])

Popmatr GeoJSON obmeHa gaHHbIMKM [133, ocHoBaHHbIA HA JSON. Onpegenset
Heckonbko Tunoe obbektoB JSON n cnocob nx obveanHeHua Ana npencTaBneHus
[OaHHbIX 0 reorpacuyecknx obbekTtax, ux ceorcTeax. GeoJSON ncnonbayet WGS
1984
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OkoHyaHue mabnuubl A. 1

MpumevaHns

1 Cneundpukaummn openEO API paspabaTteiBanuck ¢ ydeTtoMm coBmectTuMocTu co STAC n OGC API. openEO API
He MpefocTaBnsaeT cepBMChl BU3yanusaummn aaHHelx [133 13 kocmoca Hanpsamyo, cepBepHble YacTh MOryT cBoBoaHO
NpedocTaBnATE XpaHsaLMecs AaHHble /MW pedynkTaThl 00paboTKK € MCNoMnb3oBaHMeM Takux cTaHdapToB, kak WMS,
WMTS, WCS unu cooTBETCTBYIOWMX UM CTaHaapToB v cneundumkaumn APl OGC.

2 [Ina xpaHeHus aaHHbix 133 nz kocmoca APl openEQO umcnonbayer STAC. STAC APl ocHoeaH Ha OGC APl —
Features u Ha OGC APl — Commons. XpaHeHue aaHHbix [33 13 kocmoca Takke MOXeT BbITb onpedeneHo ¢ NoMoLLb
OGC API — Coverages 4epe3 TOT Xe uHTepdgenc.

3 MeTtagaHHble nakeTHol obpaboTku openEO npepoctaenswTca GeoJSON, onunoHansHo — STAC.

4 dopmatbl hainoB M UX CBOWCTBA pekomeHayetcs cornacoebiBate ¢ GDAL. o BO3MOXKHOCTM MCNOMNb3YKTCH
CcTaHOapTUanpoBaHHble chopmaThl (hannoB, TakMe Kak onTUMuanpoBaHHble Ansa obnaka GeoTiff u netCDF.

5 Mpoekumn ansa gadHHeix 33 13 kocmoca 3agatotea kogamm EPSG nnn onpegenexduamm WKT-2.

6 [ina pa3paboTky COBMECTUMbIX MHTEphEeNCOB B3aumMmoaencTBmMa npuMeHsaoTes ctaHgaptel OGC, 4yTo no3sons-
eT pazpaboTymkam MCronb30BaTh CTOPOHHME BUBNMOTEKM W NPUNOXEHWSA B CBOMX TEXHOMOMMHYECKUX LMKNAX, B HacTu
pa3paboTku 1 NporpaMMHON peannsaumy anroputmMmoB 0dpaboTkn 1 aHanuaa gaHHeix 133 13 kocmoca B paMkax eau-
HbIX OTKPbLITBIX NPOEKTOB NpumeHeHne ctangaptoe OGC BHocuT Gonbwown Bknag B yHudukauuo MO.
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Mpunoxenune b
(cnpaBo4Hoe)

TunoBo# hyHKUMOHAN OCHOBHbLIX YpoBHen APl ana peanu3aunm nporpaMmMHbIX pelleHUn
06paboTKku U aHanNM3a AaHHbIX AUCTAaHLUMOHHOIO 30HAWpPOBaHUA 3eMnKu U3 KocMoca

B.1 Ha ypoBHe aapa API peanuayetca uHTepdeic, KOTOpbIA NpeanucLIBaeT YPOBEHL OOCTYNA KIUEHTOR (KNUeHT-
ckuin API), B3aMMoOeNCTBYIOWWA C CEpPBEPHO YacTblo TMMOBOrO MHTepdienca (cepeepHbi API). BHyTpeHHAs peanuaa-
LMsi 3TOro YpOBHS OCHOBaHa Ha MOCTPOEHUWM MUKPOCEPBUCOB, HEBOMbLUMX KOMMOHEHTOB, KOTOPbIE PeLlakT OTHOCHMTENbHO
W30MNMPOBaHHYHO 3adady, Takyl Kak ayTeHTudWKauMs Nonb3oBaTens unv Belbopka faHHbIX. PYHKUMOHANbHOe onncaHue
onpefenseT, kak cepeepHblil APl B3aumonencTeyeT ¢ agpom AP 1 kak knneHTckue AP| BaavmoaencTByoT ¢ aapom API.

B.2 B3zavmopgenicteue mexay sgpom APl v cepeepHeiM APl AomKHO COOTBETCTBOBaTH CYLLUECTBYIOLLMM CTaHAapTam
W NPOTOKONaM onucaHua MeTafaHHbIX. Takum obpasom, pekoMeHYeTeA BeIATU K COrNaLleHno O KOHKPETHbLIX cTaHaapTax,
noagepxuBaembix kak aapom API, Tak n cepeepHbiM AP, 4ToBbl yeunuTe B3aMMogencTBUE U COBMECTUMOCTb PasnuyHbIX
YPOBHeR, rapaHTupys pa3paboTKy TMNOBOro MHTepdeica Kak equHoro cornacoesanHoro API.

YpoeeHb cepBepHoro APl ycnoBHO MOXET COCTOATE M3 TpeX NOAYPOBHEN peanv3auui CepBepHON YacTy TUMOBOIo
UHTepdpelca:

- BbIYMCMMTENBHON Cpedbl, CoaepKallei nporpaMMHO onpeaensaemMele BUPTyalbHbIe KnacTepsl (cuctema ynpae-
neHua knactepamMu, pacnpegeneHHblie 6asbl gaHHbIX, dannosas cuctema v gp.), KOTOpbIE YNPaBnsAlT BbiOeNeHWeM u
pacnpegeneHueM BblHUCIIUTENbHBIX MOLHOCTEN ANA BbINOMHEHWs Npoueccos Ha yposHe agpa API, obecneunsas Bo3-
MOXHOCTb MX MOHUTOPUHIa M BanaHCUPOBKKM BEIYMCIIUTENEHOW HarpysKu;

- 0bnayHon UHPacTPYKTYpbl, 0becneqnBatoLLel ceTeBOW OOCTYN K oblemMy poHaY KOHPUrypUpyemblX BblYUCIIU-
TeNbHbIX PECYPCOB, KOTOPblE MOTyT BbiTe ONEepaTMBHO NpedocTaBneHbl 1 0CBODOXAEHD;

- BbIMUCMMTENBHBLIX PECYPCOB, OTPaXaloLLmMX annapaTHO-onpeaenaeMyo UHDPacTPYKTYPY, COCTOALLYI0 N3 hu3nye-
CKWX 3NMEMEHTOB CEPBEPHON YacTy TUNOBOrO MHTepdelca, To ecTe MyNLTUNPOLECCOPHBIE KNacTephbl, CUCTEMbI XPaHEHUS
AaHHBIX U ceTeBble pecypchbl.

B.3 B knueHtckom AP nporpaMMHbIA QOCTYN MOXET peann3oBbiBaTeCA B cpeae nporpaMmMrMpoBaHus, Hanpumep,
R, Python u JavaScript, koTopsle UMNOPTUPYIOT B Buae BubnuoTek 1 ucnonkayloT B Beb-uHTepdencax. [IBe cpeaks! npo-
rpammupoBaHus: Python n R, — WIMpoko UCnonb3yloTcs B npunoxeHuax obpaboTtku 1 aHanuida AadHbix [033. Cpena
nporpaMmmupoBanuna JavaScript nogoepkueaetca Ansa MHTerpaumy eeb-dpaysepa v MoBMNBHbLIX NpUNoXxeHWn. Ha yposHe
knneHTckoro APl nogaepxnBaroTcs:

- MHTEerpaumvs ¢ 3kOCUCTEMaMn NakeToB KINMEHTCKOW cpeapbl, HanpuMep, B criydae cpegbl Python — ¢ SciPy, NumPy,
pandas; B cny4yae cpefbl R — R-npocTpaHcTBeHHbIMU NakeTamu, BkIHawmMm sp, sf, raster; un, kpome Toro, noTeHuu-
anbHo bonee cneunann3MpoBaHHbIe NaKeTbl;

- none3oBaTtenbckue hyHKUMKU, obecnedymBaeMble CEPBEPHON YACTBIO TUMNOBOrO MHTEPMENCA, KOTOPbIE UHTETPUPY-
HOTCA C KNMMEHTCKOW Cpedou;

- B Cny4ae peanvsauin MobBMUNbHOMo NpUNoXeHus — KpoccnnaTopMeHHas Nogaepkka pasnuyHblX MOBUMNbHBLIX
onepaLMOHHBIX CUCTEM W UCNONb30BaHNA BCTPOEHHbIX (DYHKUWIA ONS NoBbIlWeHUs 3ddeKTUBHOCTH;,

- MOMCK 1 BeIBopKa AaHHbIX 033 13 KocMoca y pasnuyHbIX NOCTaBLMKOB,;

- 3anpoc CepBepHbIX BO3MOXHOCTEW M BbIYMCIUTEMBHBIX PECYpPcOB And obpaboTkm v aHanu3a AaHHbix [33 u3
KocMoca;

- BbIMOMHEHWME ACMHXPOHHbIX ONEpaLvin 1 NakeTHbIX 3aaaHvi No obpaboTke n aHanuay aaHHbix [133 u3 Kocmoca;

- ayTeHTUdMKaLMA Nonb30BaTens.

Ha ypoeHe knueHTckoro APl nmetoTcs paanuyHele cnocobbl B3auMOOeWUCTBUS C NoMb30BaTensamum:

- co3gaHue naketa Python, koTopbli NpegocTaBnseT Bce oyHKUMK, Npeanaraemele obLimm BHyTpeHHUM API B Buae
mMeTofos Python v cogepkalime [ononHUTENbHBIE MOGYNW ANA CTaHAapTU3MPOBaHHOW ayTeHTudkaumm none3osaTens,
06paboTku U aHanu3a AaHHbIX;

- cosgaHue naketa R ¢ doyHKUMAMKM M MeTogamu AN CTaHAapTU3MPOBaHHOW ayTeHTMduKauum nonesosatens, ob-
paboTKy W aHanuaa OaHHBbIX;

- cosgaHuve rpacdmyeckoro nonbL30BaTenbCKoro MHTepderica ans pasnuyHbix Beb-bpayzepoB Ans Bu3yanusaumu
npoueccoB W peaynsratoB obpaboTkn 1 aHanuaa AaHHeix 133 n3 kocmoca. JavaScript Bknioyaer B cebs aBTOHOMHYO
bubnuoTeky, koTopas obecneymBaeT OOCTYN K BHYTPeHHUM cnyxBam, u BasupyeTca Ha Takux TexHonorusx, kak HTTP un
RESTful;

- co3gaHne MoBUMNBHOro NPUNOKEHWS, AOCTYMHOIO Kak Ans NnaHWeToB, Tak 1 AnA cMapTd)oHOB Ha pasHbIX nnat-
dhopmax. 3Ta 3agadya ocHoBaHa Ha BubnuoTeke, Hanpumep, JavaScript, KoTopas Ucnonk3ayeTcsa AN 4ocTyna K pasnuyHbiM
cepBepHbIM KOMMNOHeHTaM Yepes sapo AP| Tunoeoro nHtepdeiica.
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