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MNpepgnucnoBne

1 PA3BPABOTAH AKuMOHepHbIM 06w ecTBOM «Poccuiickaa kopnopauus pakeTHO-KOCMUYeCcKoro npubo-
pocTpoeHna U MHopmMaunoHHbix cuctem» (AO «Poccuitckme KocMmuyeckme cuctembl») No 3akasy lFocypap-
CTBEHHOI Kopnopauuu no KOCMUYECKON AeATeNbHOCTN «P0OCKOCMOC»

2 BHECEH TexHnyeckum KOMuUTeTOM No cTtaHgaptusaunm TK 321 «PakeTHO-KoCMuUYyecKkasa TexHuka»

3 YTBEPX/OEH VI BBEAEH B JEWCTBWE Mpukasom ®enepansHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynuposaHuio n metponorum ot 13 uona 2023 r. Ne 528-ct

4 BBEJAEH BIEPBbIE

MpaBuna NpUMEHEHUa HACTOSILLEero cTaHjapTa yCTaHOBJ/IEHbl B cTaTbe 26 ®defepanbHOro 3akoHa
oT 29 utoHa 2015 r. Ne 162-®3 «O cTaHgapTwusayum B Poccuinckon depepauynmn». NMHpopmayma ob uns-
MEHEHMNAX K HacTOosAWeMy cTaHgapTy Nnyb6/MkyeTCca B eXerogHom (Mo COCTOSHMI0 Ha 1AHBapsa TeKylero
rofa) MHPOPMaLMWOHHOM yKasaTene «HauuoHanbHble cTaHAapTbl», a oPULUMaNbHbIA TEKCT U3MeHeHUN
M nonpaBok — B eXeMecsYHOM MH(OopMaLMOHHOM yKalaTene «HauuoOHanbHble cTaHAapTbi». B cnyuvae
nepecmoTpa (3amMeHbl) WX OTMEHbl HACTOAWEro cTaHjapTa cCooTBeTCTBYylLWee yBejoMaeHne byaeT
ony6nuKkoBaHO B 6GauMXxalilleM BbINMYCKE €XEeMeCcA4YHOro MHPOPMaLWOHHOTro ykasaTenss «HaunmoHanbHble
cTaHgapThi». CooTBeTCTBYyWLWas nHpopmalmus, yBeoMIeHNe U TEKCThbl pa3Mel,alo TCsA TaKXe B UH-
opMaunoHHOl cucTeme o6LLEr0 NONbL30BaHNA — Ha opuumManbHOM caliTe defgepanbHOro areHTCcTBa Mo
TEexHUYEeCKOMY perysimpoBaHuio 1 MeTposornn B ceTun MIHTepHeT (wWww.rst.gov.ru)

© OdopmneHne. ®IrbY «NHCTUTYT cTaHpgapTulaummn», 2023

HacTosiwuii ctaHgapT He MOXeT GbiTb MOMIHOCTHLIO MM YaCTUYHO BOCMPOM3BEAEH, TUPAXUPOBAaH M pac-
NpoCTpaHeH B KayecTBe opULMaNbHOIO U3gaHus 6e3 paspeweHua defepasbHOro areHTCTBa No TEXHUYECKO-
My peryfiupoBaHui 1 MeTpPosioruu
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BBepneHne

Mo mepe pa3BUTUA MHAOPMALMOHHbLIX TEXHOMNOTMA B 061aCTU AUCTAHLMOHHOTO 30HAMPOBaHUA 3eM/n
M3 KOCMOCa BO3HMKAEeT HeEOB6XOAMMOCTb NMPUMEHeHUsT 06/1auyHbIX BblYMC/IEHWIA C MPOrpaMMHbIM AOCTYNOM, MoO-
3BO/IAOLWMUX YyNPOCTUTL 06paboTKy, BM3yanusauuto, aHaan3 AaHHbIX AUCTAHLMOHHOTO 30HAMPOBAHUS 3eMu
M3 KOCMOCa, U TEM CaMblM OTKPbIBAOTCS HOBble BO3MOXHOCTM A/ paboTbl C HAMKU. BONBLWMHCTBO NporpaMmm-
HbIX UHTEpPdEecoB NpuUNoXeHUii Ans paboTbl CAAHHBIMW AUCTAHLWOHHOIO 30HAMPOBaHMSA 3eMnn 13 Kocmoca
PYHKLNOHNPYKT HAa OCHOBE Beb-cTaHAapToB OTKPbLITOrO reonpoCcTPaHCTBEHHOro KoHcopuuyma (cm. [1]).

Llenbio gaHHOro cTaHfapTa ABAsSeTcs onpefesieHne YHU(ULMPOBaHHbIX NOAXOL0B K CO34aHUI0 N UHTE-
rpauum annapaTHoO-NporpaMMHOro obecneyeHus cepBUcOB 06pabOTKM M aHanM3a AaHHbIX AUCTAHLMOHHOIO
30HAUpOBaHnA 3eMnu U3 kocmoca. CepBuchbl 06paboOTKM faHHbIX AUCTAHLMOHHOIO 30HAMPOBaHUA 3eMIn u3
KocMoca npegnonaralwT npefocTaBieHne NoNb30BaTeNAM faHHbIX, FTOTOBbIX 414 aHanu3a, To eCTb NPOAYKTOB
TemaTtmyeckon n 6a3oBoil 06paboTKM (MHAEKCHbIE M306pakeHus).

Peanunsauuns cepsuca o6paboTkM U aHann3a faHHbIX AUCTAHLUOHHOTO 30HAMPOBaHUA 3eMIu U3 KOCMO-
ca B BUAe NMpPOrpaMMHOro nHTepdgeiica NpuaoXeHn ynpolw,aeT ncnonb3oBaHne MHPOPMaLNOHHbIX pecypcoB
[ONS NOBbIWEHNS NPOU3BOAUTENIbLHOCTY Npouecca 06paboTky fAaHHbIX AUCTAHLUOHHOTO 30HAUMPOBAaHUA 3eMn
M3 KOCMOCa M NOTEeHUMaNbHO MUHUMMU3UPYET 3aTpaTbl COGCTBEHHMKA (3aKka3uuka) faHHbIX AUCTAHLMOHHOTO
30HAMpPOBaHMA 3eM/M U3 KocMoca, CBA3aHHble C co3faHueM M 06CNyXMBaHMEM COOGCTBEHHbLIX MPOrPaMMHO-
TEXHUYECKUX CpeacTs.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

AncTaHUMOHHOEe 30HAMpOoBaHNe 3eM/IM U3 KocMoca

MPOAYKTbI N YCNYrn gUCTAHUNOHHOIO
30HONPOBAHNA 3EMJ/IN 3 KOCMOCA

O6wme TpeboBaHNSA K cepBucy 06paboTKM 1 aHanmM3a AaHHbIX AUCTaHLMOHHOIO
30HANPOBaHUA 3eMM 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

JaTa BBegeHua — 2024—01—01

1 O6nactb NPUMEHEHUSA

HacTtoawwnin ctaHgapT ycTaHaBnueaeT obwue TpebOBaHUA K apXMTEKType, WCXOAHbIM AaHHbIM, NpoO-
rpamMHO-annapaTHOMY oGecnevyeHnio cepBuca 06paboTKM M aHanM3a faHHbIX AUCTAHLUOHHOIO 30HAUpPOBA-
HUS 3eMIM M3 KOCMOCa U YCNIOBUAM AOCTyna K Hemy.

HacTtoawwnin ctaHgapT npegHasHayeH ANA MPUMEHEHWS opraHu3auumsamym u cneumanuctamum, yyacTBy-
lownmmn B paspaboTke cepBucoB 06paboTkM M aHanM3a AaHHbIX AUCTAHLMOHHOIO 30HAMPOBAHUA 3emau us
Kocmoca, 06paboTke AaHHbIX AUCTAHLWOHHOIO 30HAMPOBAHWUS 3eM/U U3 KOCMOCa M CO3[4aHMU NPOAYKTOB Ha
X OCHOBE.

HacToawmnii ctaHfapT He pacnpocTpaHAeTcsi Ha faHHble AWCTAHUWOHHOTO 30HAMPOBaAHWUSA 3eMau K3
Kocmoca, nonyyaemble € KOCMUYECKUX KOMNIeKCcoB (KOCMUYECKUX CUCTEM) TMAPOMETEOPO/IOTMYECKOTO, OKea-
HOorpaduyeckoro n rennoreomM3nyeckoro HasHauyeHus.

2 HopmaTvBHbIe CCbI/IKA

B HacTosweMm cTaHfapTe MCNONb30BaHbl HOPMATUBHbIE CCbIJIKM Ha criefylolme cTaH4apThl:

FOCT P 54593 WNHdopmaymoHHble TexHonornn. CeobogHoe nporpammHoe obecnedyeHune. O6Wwume no-
noxeHus

FOCT P 58570 NHMpacTpykTypa NPOCTPAHCTBEHHbIX AaHHbIX. O6uWmMe TpeboBaHus

FOCT P 58833 3awuTta nHdpopmauynn. NaoeHtudukayuma n ayteHtudukauma. O6wme nonoxeHus

FOCT P 59079 [aHHble AUCTAHLMOHHOIO 30HAMPOBaHMUA 3eMan U3 Kocmoca. Tunbl faHHbIX AUCTaHLUN-
OHHOro 30HAMPOBaHWA 3eMnn 13 Kocmoca

FOCT P 59083 [laHHble AUCTAHLWOHHOTO 30HAMpOBaHMA 3emnun u3 kocmoca. Cepsuchol (ycnyru), npego-
cTaBnfiemMmble NOTpPebMTENAM C MCNONb30BaHWEM [AaHHbIX AUCTAHLMOHHOIO 30HANPOBaHNA 3eMnn M3 KoCcMoca.
Ob6ecneyeHne gocTyna norpebuteneil K cepeMcamMm Ha OCHOBE JaHHbIX AUCTAHUWOHHOTO 30HAMPOBaHUA 3eM-
M M3 Kocmoca

FOCT P 59753 [laHHble AMCTAHUMOHHOTO 30HANPOBAaHMA 3eMNN N3 KocMmoca. TepMUHBLI U onpefeneHns

FOCT P 59754 [laHHble AUCTAHLWOHHOTO 30HAMpPOBaHMA 3eMsin M3 kocmoca. O6paboTka AaHHbIX AUC-
TAHLMWOHHOTO 30HAMPOBaHMA 3eMIN U3 KOCMoca. TepMUHbI 1 onpeaesnieHns

FOCT P 59755 [laHHble AUCTaHUMOHHOTO 30HAMPOBaHUSA 3eMnunm M3 kocmoca. MHopmaymsa o gaHHbIX
(MmeTagaHHble). O6wKne TpeboBaHMA

FOCT P 59763 [aHHble ANCTAHLMWOHHOIO 30HAMPOBaHNa 3emnu M3 Kkocmoca. lNMporpammHoe obecneve-
HUWe nepBUYHOI 06pabOTKM AaHHbIX AUCTAHLWOHHOIO 30HAMPOBaHMA 3emMnun n3 kocmoca. OCHOBHble TpeboBa-
HUA K UCMOJTHEHWIO N PYHKLMWOHA/IbHOMY COCTaBy

M3gaHne opuunanbHoe
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FOCT P 59764 [laHHble ANCTAHLMOHHOIO 30HAMPOBaHUSA 3emnun nM3 kocmoca. lNMporpammHoe obecneve-
HMe cTaHAapTHON 06paboOTKM AaHHbIX AUCTAHLMOHHOTO 30HAMPOBaHMA 3emnun us kocmoca. OCHOBHble Tpebo-
BaHWUA K UCMOJIHEHUIO N PYHKLNOHA/IbHOMY COCTaBy

FOCT P 59829 juctaHuMoHHOEe 30HAMPOBaHNE 3eM/IM N3 KOcMoca. [laHHble ANCTaHLMWOHHOTo 30HANPO-
BaHnA 3eMnm u3 Kocmoca. [laHHble ANa aBTOMaTM4YeCcKoro aHasamsa

FOCT P 70026 AucTaHUuMOHHOe 30HAMpOBaHue 3eMnu U3 Kkocmoca. MpoaykTbl TemaTtuyeckune LU po-
Bble. [Mopagok cosgaHns

FOCT P 70032 ucTtaHunoHHOE 30HAMpOBaHue 3emnun m3 kocmoca. NporpammHoe obecnevyeHne obpa-
60TKN faHHbIX AUCTAHLMOHHOIO 30HANPOBaHMA 3eMnM U3 Kocmoca. MNMopagok paspaboTkn U pacnpocTpaHeHuns

FOCT P 70154 AucTtaHuMOHHOEe 30HAMpPOBaHue 3emnn m3 Kkocmoca. NporpammHoe obecnedyeHne obpa-
60TKWN faHHbIX AUCTAHLWOHHOIO 30HAMPOBAHMA 3eMnn U3 KocMoca. TUNoBOW dyHKLMOHAN

MpumevyaHne — MMpu NOMb30BAHUM HACTOSLWMM CTAHAAPTOM LEe/ecoob6pasHo NPOBEPUTL AeCTBME CCbIMou-
HbIX CTAHAAPTOB B MH(DOPMALMOHHON cucTeme 06LLEr0 NoMb30BaHUA — Ha ouUUManbHOM cailTe deaepasibHOro areHT-
CTBa MO TEXHUYECKOMY PETYNIMPOBaHUIO U METPOIOTMN B CETU VIHTEPHET UM MO eXErofgHOMY MH(POPMAaLMOHHOMY yKa3a-
Teno «HauuoHanbHble CTaHAapThl», KOTOPbI ONy6/MKoBaH NO COCTOSIHWIO Ha 1 siHBaps TekyLlero roga, v no BbiMyckam
€XeMeCsIYHOro MHPOPMALMOHHOIO yKasaTens «HauuoHabHble CTaHAAPThI» 3a TeKyLuii rog. Ecny 3aMeHEeH CCbIfIOUHbINA
CTaHJapT, Ha KOTOpbI AaHa HeAaTMpOBAHHAs CCbifiKa, TO PEKOMEHAYeTCs UCNOMb30BaTh AEWCTBYIOLLYIO BEPCUIO 3TOTO
CTaHAapTa C y4eTOM BCEX BHECEHHbIX B AaHHYH BEPCUI0 U3MEHEHWI. ECAM 3aMEHEH CCbINOYHbIN CTaHAapT, Ha KOTOPbIi
[laHa [aTMpOBaHHAsA CCblKa, TO PEKOMEHAYETCA UCMOMb30BaTh BEPCUIO 3TOMO CTaHAapTa C yKas3aHHbIM Bbille FOA0M YT-
BepxaeHus (NpuHaTMs). Ecnv nocne yTBEPXAEHMS HACTOALWEro CTaHAapTa B CCbIIOYHbLIA CTaHAapT, HA KOTOpbIA AaHa
[aTnpoBaHHas Ccblfika, BHECEHO U3MEHEHMWE, 3aTparnBarLLee NnosiokeHue, Ha KOTOPOe AaHa CCblfika, TO 3TO NOJIOXEHWE
pekoMeHayeTcs MPUMEHSTL 6e3 yyeTa faHHOTO U3MEHeHUsi. ECnn cCblIoUHbIi CTaHAapT OTMEHEH 6e3 3aMeHbl, TO MOoJIo-
XEeHue, B KOTOPOM [laHa CCbI/IKa Ha Hero, pekoMeHAyeTCs NPUMEHATb B YacTu, He 3aTparmBaloleit 3Ty CCbIKy.

3 TepMuHbI 1 onpegesnieHns

B HacToAwem cTaHfapTe npuMeHeHbl TepMuHbl Mo FTOCT P 59753, TOCT P 59754, a Takxe cnepgywluiume
TEPMWHbI C COOTBETCTBYKLWMUMUN ONpefeeHNAMN:
3.1

CepBUC Ha OCHOBE AaHHbIX ANCTAaHUMOHHOIO 30HAMPOBaHMA 3eM/In U3 Kocmoca: MNpepocTasns-
emMas noTpebutensaM COBOKYMHOCTb TEXHUYECKUX W OpraHu3auMOHHbIX PeLleHnidi ¢ UCMOoNb30BaHUEM WH-
hopMaLMOHHbIX TEXHOMOINI, KOTOpasa obecneynBaeT NOAAEPXKY OLHON UNN HECKOTbKUX BU3HEeC-PYHKL N
(6bnsHec-npoueccoB) noTpebuTenelt AaHHbIX AUCTAHLMOHHOIO 30HAUPOBAHNA 3eMIn U3 KOCMOCa U BOCMPU-
HUMaeTca UMW Kak efjuHoe Lesoe.

[TOCT P 59083—2020, nyHkT 3.1.1]

3.2 NporpamMMHbIA AOCTYN: MporpaMMHblii MHTEpPdenc NPUIoXeHus, NpeacTaBnsowmii coboii Ha6op
onpeAeneHnin n NPOTOKONOB ANA CO3f4aHUSA U UHTerpauumnm npukNagHoro nNporpaMMHOro obecneyeHus, KoTo-
pblﬁ obecneunBaeT BBaI/IMO,CI,eVICTBI/Ie CepBucoB He3aBUCUMO OT uUX peannsauynn.

3.3 aHaNIn3 gaHHbIX OUCTaHUMOHHOIoO 30HAMPOBaHUA 3eMSIM N3 KOCMOCa: lMpouecc BbINOMIHEHUS
onepau,vu7| Hang 06pa60TaHHbIMI/I KOCMUWYECKMMN CHUMKaMWN C Uesibi0 BbiAB/TIEHNA CKPbITbIX 3aKOHOMepHOCTel7I,
CTPYKTYP M 06bEKTOB, a TakKe NOCTPOEeHusA moaeneli, NporHo3oB K1 T.4.

4 O603Ha4YeHns1 1 coKpalleHus

B HacTosiuleM cTaHfgapTe NpUMeHeHbl cneaylolume 0603HaUYEHNS U COKpalieHus:

JavaScript — kpoccnnaTtoOpMeHHbIi 06bEeKTHO-OPUEHTUPOBAHHbLIN S3blK CLEHapWeB, UCMOMb3yeMblil A/s
COo3[aHNs MHTEepPaKTUBHbIX Be6-cTpaHul;

NumPy — 6u6amoTeKa ¢ OTKPbITbIM UCXOAHLIM KOAOM A/ i3blka nporpamMupoBaHua Python, npegHa-
3HaueHHas AN paboTbl C MHOTOMEPHbLIMWU MaccUBamu;

OAuth — OTKpbITbI/i NPOTOKO/T aBTOpM3aLuUN;

OGR — 3TanoHHas peanusauyna npocTbix yHKumin OpenGIS (OpenGIS simple features reference
implementation);



OpenAPl —
openEO —

pandas —

PostGIS —

PostgreSQL —
Python —
raster —

SciPy —

sf —

sp —

WKT-2 —
33 —
no —
ne —
APl —
CORS —

EPSG
GDAL
GeoJSON —

GeoTIFF —

GUI —
HTTP —
HTTPS —
IETF —
P —

IRI —

JSON
netCDF —

OGC —
OWS —

REST —

RFC —
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He 3aBucsALW,Aaa OT A3blka cneundukauna gna onncaHna REST API;
nporpaMmMHas apxutektypa Ana o6paboTkm gaHHbiX 033 u3 Kkocmoca;

6nbnnoTeka AnsS A3bika nporpammupoBaHus Python ¢ OTKPbITbIM UCXOAHbIM KOAOM Ans 06-
paboTky 1M aHanmisa faHHbIX;

OTKpbITOE nporpamMmHoe obecnevyeHue, gobasnawuiee NogLepxKy reorpauyecknx obbek-
TOB B pensayunmoHHyto 6a3y gaHHbix PostgreSQL;

cBo60Has 06bLEKTHO-PENALMOHHASA cCucTeMA ynpaBieHns 6as3amu AaHHbIX;
BbICOKOYPOBHEBbI CKPUNTOBLIV SI3bIK NPOrPaMMUPOBaHNS 06U Ero Ha3HaveHus;
nakeT ANs aHanm3a NPOCTPAHCTBEHHbLIX AAaHHbLIX B cpeje nporpamMupoBaHusa R;

6nb6nnoTeka ANa A3blka nporpaMmMupoBaHus Python ¢ OTKpbITbIM MCXOAHLIM KOLOM, NpeaHa-
3Ha4yeHHasa ANs BbINOSIHEHUS Hay4YHbIX U MHXEHEPHbIX PacyeToB;

6ub6nmoTeka B cpeae nporpammupoBaHus R, npegHasHadeHHas Ans pa6oTbl C reonpocTpaH-
CTBEHHbIMU AAaHHbIMU;

6u6nMoTeKka B cpede NporpaMmMupoBaHusa R, npegHasHadyeHHasa Ans pa6oTbl C reonpocTpaH-
CTBEHHbLIMU JaHHbIMU;

TEeKCTOBbIV hopmaTt NpeAcTaBMeHNSA BEKTOPHON reoMeTpun 1M ONMCaHusa CMCTeM KoopauHar;
ANCTaHUMOHHOEe 30HAMpPOBaHMe 3eMnu;

nporpamMmHoe obecnevyeHue;

nonb3oBaTesibckasi PYHKLUS;

nporpaMmHbIin nHTepdelic npunoxenus (application programming interface);

COBMECTHOE MCNOo/Ib30BaHMe pPecypcoB MexXAay pasHbIMW MCTOYHMKaMK (Cross-origin resource
sharing);

ny6/NYHbIA peecTp reogesndyecknx gaHHbix (European Petroleum Survey Group);
6ubnmnoTteka abcrTpakuum reonpocTpaHCTBEHHbIX AaHHbIX (geospatial data abstraction library);

OTKPbITbIA thopmaT npepcTaBAeHUA KOAMEKUWA NPOCTbiX reorpadmyecknx 06BLEKTOB C WX
HenpoCTPaHCTBEHHbIMU aTpubyTamMmu, UCNONb3yLWNA HoTauyuo JavaScript (geometry Java-
Script object notation);

OTKPbITbI hopmaT NnpeAcTaBNeHNs pPacTPOBbIX AaHHbIX C MeTaJaHHbIMU O reorpadmyeckoi
npueaske (geographic tagged image file format);

rpachuyecknii nHtepdelic nonb3oBatena (graphical user interface);

npotokon nepepgaumn runeptekcta (hypertext transfer protocol);

6e3onacHblIi npoTokos nepepayn runeptekcta (hypertext transfer protocol secure);
MHXeHepHbIi coBeT WHTepHeTa (internet engineering task force);
WHTepHeT-NpoTokon (internet protocol);

WHTEpPHaUMOHaNM3NnpoBaHHbIN naeHTugukaTop pecypca (internationalized resource identifi-
er);

HoTauusa o6bekToB JavaScript (JavaScript object notation);

ABOWYHBLIA (hbopmaT hainnoB, ABNAKWMKIACA CTaHAAPTOM A8 06MeHa Hay4YHbIMW [aHHbIMU
(network common data form);

MexXAyHapogHas opraHusauusa no ctaHgapTtmsaunm (Open Geospatial Consortium);

Be6-cepBMUCHI OTKPLITOrO reonpocTPaHCTBEHHOTO KoHcopuuyma (open geospatial consortium
web services);

apXMTeKTyprIVI CTUNb B3aVIMO,EI|9I7ICTBI/IF| KOMMNOHEHTOB pacnpeneneHHOro npusioXXeHunsa B
cetn (representational state transfer);

paboyee npegnoxeHune (Request for Comments);
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STAC — kaTanorm npocTpaHCTBEHHO-BPEMEHHbIX 06beKTOB (spatiotemporal asset catalogs);
TLS — npoTOKON 3alMThbl TPAHCNOPTHOTO YPOBHSA (transport layer security);

UDF — dyHKumMsa obpaboTkn gaHHbiXx 033 13 kocmoca, onpegensemas nonb3oatenem (user defined
function);

URI — yHunumnpoBaHHbIN (eguHoo6pasHbiil) ngeHtudurkatop pecypca (uniform resource identifier);

URL — yHucunynpoBaHHbIn ykazaTenb pecypca (uniform resource locator);

WCS — Beb-cepBuUc nokpbitTuin (web coverage service);
WGS 84 — BcemupHas cuctema reogesunyecknx napametpoB 3emnn 1984 roga (World Geodetic System
1984);

WMS — cepsuc Beb-kapT (web map service);
WMTS — cepsuc nuctoB Beb6-kapT (web map tile service);
W3C — KoHcopuuym BcemupHoit naytuHel (World Wide Web Consortium);

XML — pacwwupsiemsblit A3blk padmeTkn (extensible markup language).

5 O6wue NonoxeHust

5.1 Ba3oBble cepBUCbl Ha OCHOBe gaHHbiX 033 u3 kocmoca no NOCT P 59083 goskHbl ob6ecneynBaTb
peanunsaumnio crefylLlmnx BO3MOXHOCTEN!:

- aBTopu3auuu nosb3oBaTens;

- noucka gaHHblx 133 u3 Kkocmoca;

- BuU3yanusauum faHHbix 33 n3 Kkocmoca,

- 3aKasa faHHbiXx 033 n3 kocmoca;

- aBTOMaTu3MpoOBaHHOIO BefeHWs pacuyeToB (B ciydyae npepoctaBieHuMsa gaHHbIX 033 u3 kocmoca 3a
nnarty);

- 3arpysku (nonyyenus) gaHHbix 133 13 Kocmoca,

- Bbl30Ba APYIMX CEPBUCOB.

5.2 CepBuc 06paboTkn 1 aHanusa gaHHbix 133 u3 kocmoca, peannsyemsbiii C CNONb30BaHNEM 6a30BbIX
CepBMCOB Ha OCHOBe AaHHbiX ;33 13 Kocmoca, obecneynBaeT BO3SMOXHOCTU:

- npsamoro (6e3 3akasa) gocTyna K AaHHbIM (Habopam gaHHbiX) 33 M3 KOCMOCa pPas3/INyHbIX YPOBHEN
06paboTKu;

- fOCTyna K annapaTHO-MpPOrpaMMHbIM CpeAcTBaM XpaHeHua M 06paboTkm gaHHbIX 433 M3 kocmoca, B
T. Y. NONIb30BaTENbCKUX;

- BbiNONIHEHMS YHKUMA o06paboTkm pfJaHHbIX [A33 w3 kocmoca, onpefensemblX MNO0Ab3oBaTenem
(M®/UDF);

- ynpaB/eHuUs U KOHTPOASA npoueccoB 06paboTkm AaHHbIX 33 13 kocmoca (B T. 4. ynpas/ieHue AoCTyn-
HbIMUW BblYMCANTENIbHBIMU pecypcamu);

- BuU3yanusauuu pesynbtatoB 06paboTkum gaHHbix 33 u3 kocmoca;

- obecneyeHuns pgocTtyna K pesynbtatam 06paboTku gaHHbiX 033 u3 kocmoca (BO3MOXHOCTU cKauuBa-
HUA).

5.3 CepBuc o6paboTkn n aHanmsa gaHHbix A33 M3 KocMoca Heob6xoaumMo paspabaTbiBaTb Ha OCHOBE
MHOPMALMOHHbIX TEXHONOTWIA, BKAYawWwmnx obuwee n cneynanbHoe MO, MHPOPMAaALUOHHO-TUHIBUCTUYE-
ckoe obecneyeHue, TeXHONOrMM B3anMOAeNCTBMSA KOMMNOHEHTOB ob6wero u cneynanbHoro MO, nHopmaym-
OHHO-TEXHMYECKOEe COMNpsXeHue No KaHasnam CBA3U CO CMEXHbIMW TeNeKOMMYHUKALWOHHBIMW cuctemammn u
BblUMCINTENbHBIMW pecypcamMun. Mpu pa3paboTke 3/IeMeHTOB cepBuca 06paboTkn M aHanusa gaHHbiX 433 un3
Kocmoca yuutbiBatoT TpeboBaHusa FOCT P 59083.

5.4 CepBuc o6paboTkm 1M aHanusa fgaHHbix 033 n3 Kocmoca peanusyeT roToBble WUAW UHAUBUAYASbHO
HacTpamBaeMble NMpOrpaMMHble pelweHns Ha ocHoBe API (c npuMeHeHMeM 06/1auHbiX BblYMC/IEHUIA) B BuAe
TEXHOMOTMM pacnpefeneHHoli o6paboTkm M aHanusa faHHbIX 033 13 KocMoca, B KOTOPOM annapaTHO-Mpo-
rpamMHble cpefcTBa npejcTasB/ieHbl NMOSIb30BaTesNl0 Kak cepBuc.

5.5 CepBuc o6paboTkm n aHanmsa gaHHbix 33 M3 KOCMOCA [0J/KEH:

- obecneunmBaTb €AWHYK CpeAy peanu3auuym MHCTPYMEHTOB U (DYHKUUI A8 OTOOGpaxeHus AaHHbIX 1
npoayktos 133 u3 Kocmoca,;

4
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- MMeTb MHAMBMAYaNbHO HacTpauBaemblli GUI, o6ecneuyunBatolnii nepegady 3anpocoB Ha o6paboTky,
aHanun3 gaHHbiX 133 13 KOCMOCa M NoslyyeHne OTKIMKOB B CTaHAApPTU3MPOBaAHHOW (hopMe C NCNONb30BaHNEM
AP,

- obecneymBatb 06paboTKy N aHann3 6onbwnx o6bemoB (6onee 1 T6anT) gaHHbIX 433 M3 Kocmoca C
npegocTaB/ieHNEM pe3y/ibTaTOB B peXume peasibHOro BPeEMEHU;

- UMeTb TUMNOBON (PYyHKUMOHaN 06paboTkM M aHanmia faHHbix A33 cornacHo FOCT P 70154, B T. u.
BO3MOXHOCTb BbISIB/IEHNA WU3MEHEHUI, BbINO/IHEHUA Kiaccuukaumn, MSMEHEHUA reoMeTpUYecKnx u paguno-
MEeTPUYECKUX XapakTepucTuk n ap.;

- obecneunBaTb pacwupeHne PyHKLMOHANbHbIX BO3MOXHOCTEN 06paboTkm n aHanusa MN®/UDF c no-
MOLLbIO A3blka MporpamMMmumpoBaHuMs Ha ocHoBe API| (BO3MOXHOCTb CO34aHWsA MNONb30BaTeNbCKUX CKPUNTOB,
aBToMaTM3auumn cueHapueB BbIMOJTHEHWSA anNropuTMOB NakeTHOW o6paboTkm gaHHbIX 033 M3 KocMoca u Ap.).

MpumevaHnsa

1 N®/UDF npepactaBnset cob0il Npou3BO/bHbIA hparMeHT koda, KOTOPbIA MOXeT ObiTb AOMNO/HUTENBLHO BCTPOEH B
cyliecTByoLMe npoueccbl 06paboTkm 1 aHanusa AaHHbix 33 n3 kocmoca. MNM®/UDF nogaepxvmBaloTcs ANsA TakMx A3bIKOB,
kak Python u R.

2 M®/UDF B BMAe No/ib30BaTeNbCKUX CLEHAPUERB 3arpyxatoTca B cepBepHoe aiiioBoe XpaHuuLie 1 Bbi3blBaloTCs
C NoMoOLLbI0 NpeonpeAeneHHoro npoLecca «BBoA/BbIBOA.

3 MN®/UDF onpegensitoT Kak Maccus, BPEMEHHON Psig, UM MHOTOMEPHbIA MaccuBs.

4 MP/UDF NpuMEHSAIOT K OTAE/bHbIM 3HAYEHUAM, K KOHKPEeTHbIM U3MepeHnsaM /inbo Ko Bcemy Habopy AaHHbIX [33
13 Kocmoca B 3aflaHHOM 3KCTeHTe 06paboTku.

6 TpeboBaHUA K apxXmUTEKType cepBuca o6paboTku 1 aHa/IM3a gaHHbIX
ONCTaHLUMOHHOIo 30HANPOBaHNA 3eM/in U3 KocMoca

6.1 MporpaMmMHbIli 4OCTYN K cepBucy 06paboTkn n aHanusa gaHHbix 133 M3 KocMoca AOoJKeH obecneun-
BaTb B3aumogelicTBMe nosb3oBatens Cc yganeHHbIMU pecypcamn yepes ceTb CBA3N. PekomeHpyeTcs peannsa-
UMa AMcTaHUMOHHOro nporpamMmMHoro goctyna (Remote API) yepes ceTb VIHTepHET Ha OCHOBE OOLWENPUHATBIX
Beb6-cTaHAapToB (pekoMeHAyeMble cTaHAapThl U cneyudukaLuym NpuBeaeHbl B NPUAOXKEHUN A).

6.2 Apxutektypa cepsuca o6paboTkm 1 aHanmsa gaHHbiX 033 u3 KOcMoca BK/AOYAET Kak MUHUMYM Tpwu
OCHOBHbIX YPOBHSA, o6ecneymBalLwnx CBA3b NPUNOXKEHUA nonb3oBaTenein (KANEHTCKUX NPUNOXEHUW) ¢ cep-
BEPHOI YyacTbi cepBuca:

- agpo API;

- cepBepHbIn API;

- KnuneHTCKu API.

6.3 Aapo APl ncnonbsyetca npu B3aMmogencTBum (MAM cornacoBaHMm) KOMaHA U 3anpoOCOB U3 KAUEHT-
CKUX NpUNOXeHWn (cTaHfapTu3MpoBaHHble B KAMEHTCKOM API) ¢ komaHgamMu M3 CepBepHON 4acTu TUNOBOrO
nHTepdelica (ctaHaapTM3oBaHHble B cepBepHoMm API). Aapo APl fonXHO ABNATbLCA nHTepdencom 4 OCHOB-
HbIX OYHKLWIA:

- nageHTudukaummn, ayTeHTudukauum, astopmsaynm, obecnevyeHna npas gocryna;

- ynpaBfeHus faHHbIMW NO/Mib30BaTenNs;

- opraHusauum goctyna K gaHHbiMm 133 n3 Kocmoca;

- opraHusauum goctyna Kk gaHHbiM 33 n3 kocMoca yYepe3 MeTajaHHble;

- opraHusauum gocTtyna k npoueccam o6paboTku;

- JOKYMEHTUPOBAHNA U MOHUTOPUHIa Npoueccos (noru);

- opraHM3auum acMHXPOHHOrO B3aMMOLENCTBUSA C NMOb30BaTENAMMU.

6.4 Ha atane npoektupoBaHus sgpa APl Heo6xoaumo paspaboTaTb:

- cneyuundurkaumo apxuTekTypbl UHTepdeiica agpa APl B COOTBETCTBUM C YCTAHOB/IEHHbIM LWAGMA0HOM.
Cneundukauna apxutekTypbl nHtepgeica agpa APl gonxHa 6bITb KpaTKON M coAepXaTb CCbI/IKW Ha Apyrue
OOKYMEHTbI C AeTa/ibHbIM ONMCaHWueMm MeToLO0B U PYHKUUNA.

NMpumeuaHne — PekomeHAyeTca uTepaTvBHas paspaboTka crneuncukaumm ¢ MCNosb30BaHWEM OT3bIBOB
nofib3oBaTtesieil 0 NPaKTMYecknx HegocTaTkax, KOTopble MOTyT 6biTb O6HAPYXEHbI B NPOLLECCe UCMO/Ib30BaHUSI TUMNOBOIO
nHTepdelica;

- cTaHgapTbl 4NnA onucaHua HabopoB gaHHbIX 33 n3 KocMoca U BbIYUCAUTENbHbLIX NPOLECCOB, KOTO-
pble onpepensaT npasusa U NOPALOK 06paboTKM KIMEHTCKMM U cepBepHbiM APl gaHHbIX 033 n3 Kocmoca;



FOCT P 70672—2023

- npoTtoTun uHTepdeiica agpa APIl, ocHOBaHHOro Ha npefBapuTefibHbIX pe3ynbTaTtax padpabatbiBaeMoi
cneundukaumm gNa apxuTekTypbl TUNOBOTO uMHTepdeiica, Hapagy C peanu3aumamMy NPOTOTUNOB Ha ypPOBHE
cepBepHoro APl n knneHTckoro API;

- nHTepdeic agpa APl c yueTom onbiTa MHTEPAKTUBHOW pa3paboTky NpoOTOTMNA M NONTYYEHHbIX OT3bIBOB
OT nosnb3oBaTenei.

6.5 CepBepHblii APl peannsyeT CKOOpPAMHMPOBAaHHLIN ¢ Agpom APl nHTepdeilic, KOTopbliA BKAO4YaeT B
ceba ayTeHTUdUKaumno, NOUCK U BbIGOPKY AaHHbIX 433 M3 kocmoca, MOHUTOPUHI NPOLECCOB, ynpaBieHune
BblYMCNIUTENIbHBIMW pecypcamu, ynpas/ieHne npoueccamu U nx yyetr. Ha yposHe cepBepHoro APl cornacyioT
cTaHAapTbl MeTafaHHbIX U MHTepdelicbl BbIYNCNTENbHbLIX CPej M PECYPCOB, a Takxe 06/1a4HbIX MHPaCcTPyK-
TYp, KOTOpPble UCNOMb3YIT B CEPBEPHON YacTu TUNOBOTO MHTepdelica.

6.6 Ha atane npoektupoBaHusa cepsepHoro APl Heobxoanmo paspaboTaTb:

- cneyndukauuo cTaHgapToB M MHTepdeiicoB MeTagaHHbix 433 n3 kocmoca B cepBepHoM API;

- NPOTOTUN CEPBEPHOI YyacTu TUNOBOTO UHTepdelica;

- wabnoH oTyeTa 06 OUEHKE UCNONb3yEMbIX CTAH4APTOB M NPOTOKO/I0B ONMCaHWSA MeTafaHHbiXx 433 un3
KocMmoca,;

- TECTOBYI BEPCUI0O CEPBEPHONM YacTu TUMNOBOIO MHTepdelica;

- OKOHYaTe/NbHYI BEpcuUi0 CepBepHON YyacTu TMNOBOro uHTepdeiica.

6.7 KnneHTckuii APl peanunsyeT nogkntodveHne agpa APl K uHTepdeiicy nHTepaKTUBHbIM CNOCOGOM B CO-
oTBeTCTBUM C peanunsauyunein agpa APl n cepsepHoro API, a Takxe B3ammopgelictene agpa APl ¢ MO6GUNbHbIM
NPUAOXeHNEM.

6.8 Ha atane npoektupoBaHus knuneHtckoro APl Heo6xoaumo pa3paboTaTthb:

- cneyundunkauno ctaHgapToB U nHTepdelicoB meTagaHHbiXx 133 13 kocmoca B kimeHTckom API;

- NPOTOTUN TUNOBOTO MHTepcdeiica kAneHTckoro API;

- wabnoH oTyeTa 06 OUEHKE MCNO/Ib3YEMbIX CTAHAAPTOB U MPOTOKO/IOB ONUCAHUA MeTafaHHbIX;

- TeCTOBYI BeEpPCUI0 TUNOBOro MHTepdeiica knneHTckoro API;

- OKOHYaTe/lbHYl0 Bepcuio TUNOBOro uHTepdelica knneHTckoro API.

Ha pucyHke 1 npuBepeHa 0606w eHHas apxuTekTypa tunosoro APl o6paboTkm u aHanusa gaHHbix 433
M3 Kkocmoca. B npunoxeHun b npepcrtasneH TUNOBOW (PYyHKUMOHAN OCHOBHbIX ypoBHel APIl ansa peanusauun
nporpaMMHbIX peweHunii o6paboTkm 1 aHanusa gaHHblx 133 13 kocmoca ¢ npumepamu Hanbonee ncnonb3ye-
MbIX Cpej MPOorpaMMnpOBaHNS N TEXHOOTWIA.

KnueHTtckuii
API

Aapo
API

CepBepHblii
API

PucyHok 1 — O606weHHas apxutektypa tunosoro APl o6paboTkn n aHanusa
LaHHbIX 133 13 kocmoca
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6.9 ApXUTeKTypy cepsuca ob6paboTkm u aHanusa gaHHbix 033 u3 kocmoca peKkoMeHAyeTCA NPOeKTMpo-
BaTb C yyeToM Tpeb6oBaHUA K yHUMMKALUN NPOrpaMMHO-TEXHNYECKMX CPEeACTB M NpOrpaMmmMHOro nHtepdelica
APl Ha ocHOBe 06LWENPUHATBLIX A3bIKOB NPOrpaMmMuMpoBaHusa, NPOTOKONOB M Ap. PekomeHayemble cTaH4apThl
M cneyndmkaumm npuBefeHbl B NPUAOXKEHUN A.

7 Tpe6oBaHNs K UCXOAHLIM AaHHbIM ANCTAHLUMOHHOIO
30HAVPOBaHNS 3eM/IN U3 KoCMoca

7.1 Ona peanun3auun cepsuca obpaboTkm M aHanmsa fgaHHbix 033 n3 Kocmoca HeEOH6XOA4UMO MCNO/Mb30-
BaTb AaHHble, rOTOBble AN aHanuia, cornacHo tpe6osaHmam TOCT P 59829 n TOCT P 70026.

7.2 Bce onepauunn ¢ UCXogHbIMN gaHHbiMn 433 13 KocMoca, TPeObyLWUMN NPUMEHEHNSA HEeCTaH4apTHbIX
anropnuTMOB KOPPEKUUWU U NPUBJEYEHNS AONONHUTENBbHOW TEXHUYECKOW MHOpMaLum, BbINONHAKT 40 Havyana
ncnonb3oBaHUA cepeBuca o6paboTkM M aHannsa gaHHbiX 433 u3 Kocmoca.

7.3 Ana Bepudmnkaumm n Banugaynm pesynbtartoB 06paboTkm ncxogHble gaHHble 433 13 KocMoca [0/1XK-
Hbl 6bITb 06ecnevyeHbl MeTagaHHbiMKM B cooTBeTcTBMU ¢ TOCT P 59079 u NTOCT P 59755 n nHoli cnpaBo4YHOl
nHgopmaymneii (oT4eTbl 0 BanMgaummn, oT4eTbl 0 Ka4yecTBe M T. M.).

7.4 NcxodHble AaHHble 133 13 kocMoca kKaTanorusvpyeT onepartop apxumea faHHbix 33 u3 kocmoca.

7.4.1 Pe3ynbTaToM Katanorumsaummn asnsgeTtca (gopMmMpoBaHue Kkatanora, cogepxaliero cCblJiku Ha COBO-
KYNHOCTb HabopoB AaHHbIX 133 n3 Kocmoca, AOCTYNHbLIX ANA yAaneHHONn o6paboTkm u aHanusa no 3anpocy
nosfb3oBaTens.

7.4.2 Katanor cnegyeT Ucnosb3oBaTth:

- ANA pasgeneHns UCXOAHbIX AaHHbIX 33 M3 Kocmoca Ha rpynnbl N0 3ajaHHbIM KpUTepusam (Mo reorpa-
Puyeckomy npusHaky, BpEMEHHOMY Anana3oHy MOHUTOPUHIa, NO CNekTpasbHbIM AuanasoHam u 4ap.);

- TPYNNUPOBKWN UCXOAHbIX AAaHHbIX N HA60POB AaHHbIX 133 13 KOCMOca B Katasior Kosinekyun.

7.4.3 focTyn K KaTasory MmoxeT O6bITb o6ecneyeH ¢ ucnonozosaHnem URI, IRIl, npegoctaBnswuwmnx pac-
WunpsAemblin cnocob naeHTUdUKaLMM pecypcoB MM UHCTPYMEHTOB paboThbl C KaTanorom cornacHo cneyundu-
Kauun STAC.

7.5 WcxoaHble gaHHble A33 13 KocmMoca A0/KHbl ObiTb PacnosioXeHbl B OnepaTtuBHOM apxuBe U 6bITb
AOCTYMHbI AN HEMNOCPEACTBEHHOW 06paboOTKM C MUHUMANbHOW BPEMEHHOW 3a4EPXKONA.

8 TpeboBaHVA K annapaTHO-NporpamMmmMHOMY o6ecrevyeHno cepBuca 06paboTkm
N aHa/In3a JaHHbIX OUCTaHLUWMOHHOIO 30HAMPOBaHNA 3eM/In 13 KOCMOoca

8.1 CepBuc 06paboTkm 1M aHanmsa faHHbIX 033 u3 kocmoca Heob6xo4MMO peaniM3oBaTb Ha annapaTHO-
nporpaMMHOM o6ecneyeHMn € UCNOb30BaHMEM BUPTyasibHbIX MalWH Ha 6a3e cepBepHON MHMDPaACTPYKTYpPbl
N BbIYUCNNTENbHLIX MOAYNER C BO3MOXHOCTbIO napannenbHoli o06paboTku.

8.1.1 CepBuc 06paboTkm 1 aHanmsa gaHHbiXx 33 M3 KOCMOca A0/IKEeH (PYHKULMOHMpPOBATbL Ha aBToMaTu-
3/poOBaHHbIX pabouynx mectax, cepBepax, BbICOKONPOU3BOAUTENIbHbIX BbIYNC/INTENbHLIX KnacTtepax, B o6nau-
HOW MHPaACTPYKType LEeHTPOB 06pabOTKM AaHHbIX W T. 4.

8.1.2 CepBuc obpaboTkm n aHanunsa gaHHolx 33 13 kocmoca crefyeT peann3oBaTb B Buje Beb-cepsuca
c Beb6-uHTepgeiicom.

8.1.3 Heobxognmo, 4T06bI cepBuMC 06paboTkm u aHanmia gaHHbiXx 33 M3 Kocmoca COOTBeTCTBOBAn
Tpeb6oBaHM KpoccniaTPOPMEHHOCTU — MpOrpamMMHbIe U NOSb30BaTenibCkne MHTepdelickl Ha pa3HbiX nnat-
dopmMax AO/KHbI 6blTb MAKCUManbHO UAEHTUYHBIMU.

8.2 AnnapaTHo-nporpamMmHoe obecnevyeHne cepsuca 06paboTKM M aHanmsa AaHHbix 433 M3 Kocmoca
OOJKHO:

- obecneyuBaTtb BbINOSIHEHME 06PabOTKM N aHann3a 60bWNX fAaHHbBIX B peXnMe peasibHOro macwraba
BPEMEHMU;

- MMeTb CpeACTBa KOHTPOAA TOYHOCTM Ha BCex aTanax 06paboTku u aHanusa AaHHbIX;

- UMeTb PYHKUMM aBTOMATUYECKOTOo U MHTEPaKTUBHOIO KOHTPO/IA U pefaKTMpOBaHUA pe3ynbTtaToB 06-
paboTkn 1 aHannsa faHHbIX, B T. Y. MNONIYYEHHbIX aBTOMaTU4YeCKUM CNOCO6OM;

- obecneynBaTb NpoBeAeHNe U3MEpPEHU 1 nonyvyeHne PU3NYECKUX BENNYUH (ONLMOHAbHO);

- obecneymBaTb BO3MOXHOCTb NOC/AOWHOrO npefcTtaBfeHns nHdopMauum n aTpubyTUBHbLIX AaHHbIX B
pas/inyHbIX hopmartax.
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8.3 BbluncnutenbHasa cpega cepsuca o6paboTkm M aHanusa AaHHbIX 133 M3 kocmoca BkAw4yaeT Npo-
rpaMMHO-oNpefenseMble BUpTyasibHble KnacTepbl (cuctema ynpabBieHWA Knactepamu, pacnpefesieHHble
6a3bl faHHbIX, (hainoBas cuctema u Ap.), KOTOpble yNpaBAAT Bblge/leHUEM U pacnpefesieHneM BblYUCAN-
TeNbHbIX MOLWHOCTEN ANSA BbINOMHEHUA NpoleccoB 06paboTkn n aHannsa gaHHbiXx 433 u3 kocmoca, obecne-
ynBas BO3MOXHOCTb MOHUTOPWHIA M 6aNaHCUPOBKA BbIYUCNUTENbHOW HArpysku.

8.4 AnnapaTHo-nporpamMmHoe obecneyeHune cepBuca o6paboTkm M aHanmsa JaHHbiXx 033 M3 kocmoca
obecneymBaeT ceTeBON AOCTyn K obwemy (poHAY KOH(UTYpMpyeMblX BblYUCAUTENbHbIX PECYPCOB, KOTOpble
MOTYT 6bITb ONepaTUBHO NpefocTaB/IeHbl 1 0CBOOOXAEHbI C MUHUMA/IbHBIMW 3KCN/IyaTalMOHHbIMK 3aTpaTamMmu.

8.5 AnnapaTHoe ob6ecneyeHne cepsuca 06paboTkm M aHanmsa gaHHbix 433 M3 KOCMOca nmeeT annapart-
HOo-onpegensaemy MHPPaCcTPYKTypy, COCTOALWYIO U3 YHUMULUPOBAHHbLIX U B3aMMO3aMEHAEMbIX 3/1EMEHTOB
annapaTtHOW 4YacTu, B YaCTHOCTU MY/NbTUNPOLECCOPHbIe KIacTepbl, CUCTEMbl XPaHEHUA AaHHbIX U ceTeBble
pecypchl.

8.6 NporpammHasa peanusauunsa cepsuca o6paboTkn n aHanmsa gaHHblXx 433 13 KocmMoca B 4acTu PyHK-
LUOHaNbHbIX BO3MOXHOCTEW A0/XHA coOOTBeTCTBOBaTb TpeboBaHuam FOCT P 59763 n TOCT P 59764.

8.7 Vicnonb3oBaHue AMHaMUyeckn MOAKAYaEeMbIX 6MBGANOTEK U MHbIX MPOrPpamMMHbIX peleHuin, agan-
TUpyeMbIX AnA cepBuca o6paboTknm M aHanusa gaHHbiX 33 M3 KocmMoca, oCyLWecTBASAT COrnacHo Tpe6oBa-
Huam FOCT P 54593.

8.8 Mopsaok pa3paboTkM U pacnpocTpaHeHWss NporpaMmmHoOl peanun3auum cepsuca o6paboTky n aHanm-
3a faHHbIX 33 13 kocMoca [0/1KeH COOTBETCTBOBaTb nonoxeHmam FOCT P 70032 B yacTtu TpeboBaHuUil K MO-
Jenun B3aumoaeicTBua Mexay pa3paboTunkoMm U 3akaszyMkom u/Man nonb3oBaTtenem, Bkalvas TpeboBaHUA:

- KCUCTeme ynpaB/IEHNA BEPCUAMU UCXOLHOIO Koja W OCYL,eCcTB/IEHU JOCTyna K cCUucTeme NS 3aKas-
ynka u/mnu nonb3oBaTens;

- OCYLW,ecTB/IEHUIO COMNPOBOXAEHUA MporpaMMHOro obecneyeHus, BK/AKOYAA CUCTEMY OTC/IE€XMUBAHUA
npo6sem 1M NPOTOKON MoAuUKaLMnm NCXOLHOTO KOAQ;

- NpaBwujaM Hymepauuu Bepcuil NporpammHOro obecnevyeHns n aucTpubyTUBOB;

- OOKYMEHTauun Ha UCXOAHbIM KOA4 M nporpammHoe obecnedyeHne B LENOM.

8.9 Mpwn paspaboTke NporpamMmHOi peanusayun cepsuca o6paboTkM M aHanmsa JaHHbIX 033 n3 Koc-
MOCa MUCNOAb3YKT cpefy ynpaBieHUs Bepcuamu s OTCAexXuWBaHUsa U3MeHeHWin B niobom Habope dalinos
MCXOAHOro Kofa, a Takxe WX LOKYMEHTUPOBaHMSA, BKAOYAs BO3MOXHOCTb WCMOMb30BaHUA pacnpegeseHHON
CUCTEMbI YNpaB/JeHNA BEPCUAMU C NOSTHON NCTOPUENR N BO3MOXHOCTbI MOJIHOTO OTC/I€XUBaHUA Bepcuii, He3a-
BMCMMO OT gocTyna Kk ceTn WHTepHeT nnu ueHTpanbHoMy (OCHOBHOMY) cepBepy.

9 TpeboBaHuMs AOCTyna NoNb30BaTesien K cepBucy o6paboTku 1 aHa/In3a
OAaHHbIX OUCTaHUMOHHOIO 30HAMPOBaHUA 3eM/In U3 KocMoca

9.1 [locTyn nonb3oBaTesieil K cepBucy 06paboTKM M aHanmsa gaHHbixX 433 13 kocmoca oCcyuw,ecTBASIOT B
cootBeTcTBun ¢ NOCT P 58570, TOCT P 58833, TOCT P 59083.

9.2 flocTyn nonb3oBaTtenei K cepBucy o6paboTkm 1 aHanmsa gaHHbix 4,33 n3 kocMoca HeEO6X0AMMO Op-
raHM3oBaTb Npu MOMOLWN MeXaHW3MOB aBTopu3auun. PekoMmeHayeTca MCNONb30BaTb aBTOPU3aLUNIO:

- c nomowbio knw4ya API, npeactaBnawwero coboli yHukaabHy nocsefoBaTe/lbHOCTb CUMBOOB, KO-
Topas [oJ/KHa nepefaBaTbCs Kak napameTp 3anpoca URL, nn6o B 3aronoske HTTP-gokyMeHTa 3anpoca gns
aBTopusauum;

- Ha ocHoBe npoTokona OAuth.

MpumeuvaHud
1 YKa3aHHble cnocobbl aBTopmnsaLmm He ABASITCA B3anMo3aMeHSeMbIMU U MOTYT OblTb UCNO/Ib30BaHbl COBMECTHO.

2 MNpw pa3paboTke cepBuca o06paboTKM M aHanM3a AaHHbIX 33 13 KOCMOCa pPeKOMeHAyeTCs MCMNO/b30BaTh akTy-
anbHyl0 Bepcuio npoTtokona OAuth, VMeloLwero BO3MOXHOCTb pasfdesieHns poneli B YacTu xpaHeHus nHdopmauum o fo-
cTyne v yHKLMOHMPOBAHMUMN CEPBMCOB 06paboTkM U aHanu3a AaHHbix 33 13 kocMoca Mexay OTAeNbHbIMU cepBepamm 1
COXpaHeHnss KOHUAEHUNANbHOCTU O rpynnax nosib3oBaTesnieil n ux npasax.
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MpunoxeHne A
(cnpaBoYHOE)

PekoMeHayemble cTaHAapTbl U cneundukaumm

A.1 B paspaboTke cepBncoB 06paboTky 1 aHanusa gaHHbiX 33 13 Kocmoca cnegyeT OpUeHTUPOBaTbCA Ha obLle-
NPU3HaHHbIE HA MEeXAYHapO4HOM YPOBHE CTaHAapTbl. BONLLUMHCTBO TEXHUYECKUX PELLEeHNiA pa3paboTaHo B COOTBETCTBUM
CO cTaHAapTamu koHcopuuyma OGC, paspaboTaHHbIMY B MOCNeAHNE roapl ANa cpefbl Be6-cepBnCcoB. 3TO CTaHAAPTbI, CO-
BMECTHO MMeHyeMble OWS, KoTOopble BK/IOYAKOT B Ce65 rpynny k1accoB CEPBUCOB NO NOAAEPXKKE anropuTMoB 06paboTkum,
aHanusa n Bu3yanusauuun gaHHbix 433 13 kocMmoca. B yacTtu uHTepdieiica cepBucos, NCNOb3YIOLWNX 06/1a4Hble pecypcbl
4N nposefeHna 06paboTkn M aHanm3a 60NbMX MAccuBOB AaHHbIX [33 M3 Kocmoca, cnefyeT OpUEeHTUPOBaTbCA Ha
openEO, KOTOpoe COCTOUT M3 Tpex YPOBHEW MpuKNaAHOro nNporpaMmMMpoBaHuMs, a UMEHHO: OCHOBHOro APl ons nowcka,
focTyna v o6paboTku 601bINX HA60POB AaHHbIX, cepBepHOro APl AN noaklyYeHns K cepBmcaM — UCTOYHUKAM OaHHbIX
M TeXHONOrMin 06paboTkn gaHHbIX 433 u3 kocmoca, u kameHTckux APl ans aHanusa 3Tux HabopoB AaHHbIX C UCMO/Ib30Ba-
HVem obLepacnpocTpaHeHHbIX A3bIKOB nNporpammmpoBaHna R, Python un JavaScript.

A.2 B yactu yHudmkauum ctaHgapToB 1 hopMaToB XpaHeHUs, aroputmMoB Ux 06paboTku, a Takke NoAxo40B K pas-
paboTke CepBUCOB crefyeT NPUAEPXMBATLCA CNeayLmnX pekoMeHaaunii:

- paspabaTbiBaeMble CepBUCHI JO/MKHbI peann3oBatb cTaHgapTel OGC;

- ANA nepefayn n oTobpaXeHus AaHHbIX Nonb3oBaTeNIsiM c/efyeT Ucnosb3osaTb cTaHaapTel OWS;

- APl cepBncoB Heobxoammo paspabaTbiBaTb C MCMO/b30BaHMeM noaxogoB OpenAPl (Habop WMHCTPYMEHTOB
Swagger).

A.3API ncnonbsyet npotokon HTTP ans nepegayun coobuieHunii 3anpoca (request) U Nosy4yeHns coobLLeHnii oTBeTa
(response). 311 coobeHns oopmnsAlT B Buae fokymeHToB XML unam JSON. 3Tu hopmaThbl ABAAIOTCSA NpeanoyTutenb-
HbIMW, MOCKO/IbKY OHM NPEeACTaBAT AaHHble B BUAe, YA06HOM AN MaHUNyMpPOBaHUSA KAUEHTCKUMU MPUNOXKEHUSAMN.

A.4 TpoekTupoBaHue AP| criefyeT BbINO/IHATL B COOTBETCTBMU C apXUTEKTYPHbIM cTuiem REST (nepegayva penpe-
3eHTaTMBHOro cocTosiHuA). REST sABnseTca npocTbiM MHTEpdencom ynpasieHunsa nepegadn mHpopmMmalmm 6e3 Mcnonb3o-
BaHWA AOMNOMHUTENbHbIX BHYTPEHHUX Npocnoek. Kaxaasa eanHuua nHdopmanmm ogHO3HaYHO onpegenseTtca rnobanbHbiM
naeHTudunkatopom, Takmm kak URL. Kaxpgas URL B cBOK ovepeAb MMeET CTPOro 3afaHHbln popmat. REST onpegensiet
Habop orpaHMYyeHunin TOro, Kak Ao/HKHA BECT cebs apxuTekTypa pacnpegeneHHoi runepMmeaniiHoil cuctemsl B cetn. Ap-
XWUTEKTYPHbIA cTunb REST noguepkmBaeT maclitabypyeMocTb B3anMOAENCTBUA MeXay KOMNOHeHTaMu, eauHo06pasHblie
nHTepdelicbl, He3aBNUCUMOE pa3BepTbiBaHWe KOMMOHEHTOB U CO34aHWe MHOTOYPOBHEBOW apXMTEKTYpbl ANA obneryeHus
K3LWMPOBaHNA KOMMOHEHTOB A1 YMEHbLUEHNA 3aJepXku, BOCNpPUHMMAaeMOl nonb3oBatenem, obecneyeHnss 6e3onacHo-
CTW W MHKaNCcynauum yctapesLLMX CUCTEM.

A.5 Ctunb REST onpegenseTr Habop pekomeHAauuin no nNpoeKkTUPOBaHWI0O CBOGOAHO CBS3aHHbIX MPUIOXKEHUA ©
CepBuUCOB, Mcnosb3ywwmx npotokon HTTP anda nepegauv gaHHolX. REST He npeanvcbiBaeT, Kak peann3oBaTb 3TU NPUH-
uunbl Ha 6o/s1ee HU3KOM YPOBHE, BMECTO 3TOr0 OH OnpefenseT psaf apXUTEKTYPHbIX Npasu:

- apxuTekTypa [0/hKHa COCTOATb U3 K/IMEHTOB (KNWMEeHT — MpuknagHoe nporpammHoe obecnevyeHune, UCMNOsb3ylo-
wee cyHkunoHan APIl), cepBepoB 1 pecypcos;

- CBSI3b «K/INEHT — CEPBEP» HE A0/HKHA UMEeTb COCTOAHUA, TO eCTb COAEPXKMMOE K/IMEHTa He XpaHUTCA Ha cepsepe
mMexay 3anpocamu. BmecTo aToro MHopmMaLumsa 0 COCTOAHUN CECCUN XPAHUTCA Y KIINEHTA;

- Heo6XoauM efuHbIi UHTepdEeNC Mexay KOMNOHeHTaMu, 4Tobbl MHopMauus nepegasanacb B CTaHA4APTU3MPO-
BaHHOI (hopme, a He B COOTBETCTBUM C NMOTPEOHOCTAMMU K/TMEHTCKUX NPUNOXKEHWA;

- TpebyeTca Hannume pasgefnieHns «KIMeHT — CepBep»: KJNEHT U CepBep AO/KHbI AelicTBOBaTb HE3aBUCUMO ApYr
oT gpyra. OHM B3anMOAeincTBYIOT APYr C APYTOM TO/IbKO Yepes3 3anpockl U OTBETHI;

- Heob6XxoA4umMa MHOrOypoBHeBas cucTema, KoTopas opraHusyeT KaxAblii Tun cepsBepa (oTBevatowmin 3a 6e3onac-
HOCTb, 6anaHCUPOBKY Harpy3ku U T. 4.), y4acTBYIOLNA B NONyYeHUU 3anpalinBaeMoli MHpopMauun, B nepapxuio, HeBu-
OAUMYI0 ONA KINeHTa.

A.6 O6uwume TpeboBaHMs U pekoOMeHfauuM peanusauuu:

- API fo/mMKHO MakcMMasibHO MCnofb3oBaTb cneunduumpoBaHHblie Koabl coobuweHunii HTTP-TpaH3akuymii;

- npu 06paboTke BXOAHbIX 3aMpOCOB PEKOMEHAYETCS NPOM3BOANTL Banuaauuio (NpoBepky) aTpubyToB U X 3HaYe-
HWIA 1 Npy Heob6xoaMMOcTU hOPMMpPOBaTL YBEAOMIIEHUSI C COOTBETCTBYOLWMUM cTatycoM (kogom) HTTP;

- B LenAx 6e30MacHOCTU He pekoMeHAyeTCs paspelleHne 1cnosb3oBaHnsa MexaHuama CORS.

A.7 B kayecTBe TpPaHCMOPTHOrO NpoTokona cneayet ucnonb3osatb HTTP/HTTPS, koTopblii aBnsieTcs 6onee npeg-
NnoYTUTENbHBLIM, NOCKOJIbKY NOAAEPXNBaET WNpoBaHme B LeNsax nosbilweHns 6eszonacHocTu. MNpu ncnonb3osanun HTTPS
pekomeHayeTCsa UCnonb3oBaTb Kpuntorpaduyeckne npoTokosibl TLS. B KavyecTBe NpOTOKO/I0B AOKYMEHTOB 3arnpocoB U OT-
BETOB pekoMeHayeTca ucrnonb3osatb JISON nnm XML.

A.8 Hwxe npuBegeHa KpaTkas XxapakTepucTmka ynoMumHaembIX NpOTOKOM0B 1 hOpMaToB:

- HTTP. MpoTokon NnpuknagHoOro ypoBHa B Moenn Habopa VIHTepHeT-NpoTOKOI0B 419 pacnpeseneHHbIX, COBMecT-
HbIX, TUNepMeAniiHbIX MHPOPMALMOHHBLIX cucteM. HTTP — ocHoBa nepejayun faHHbIX B CETU, e MnepTekcToBble AOKY-
MEHTbI BKNHOYAKT MNEPCCHIIKA Ha ApYrMe pecypcbl, K KOTOPbIM NOJfb30BaTe/lb MOXET NONyyYnTb AOCTYN B Be6G-6paysepe;
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- TLS. Kpuntorpaduyecknii npoToKosa, npeaHasHavyeHHblli Ana obecnevyeHnss 6e30MacHOCTU CBA3W B KOMMbOTEP-
HOI ceTn. MNpOTOKON LUIMPOKO MCNONb3yeTCsA B TakuxX MPUIOXKEHUAX, KakK 3/IEKTPOHHAaA no4yta, 06MeH MrHOBEHHbIMU CO-
obweHnamn 1 nepegava ronoca no IP;

- JSON. OTKpbITbI cTaHAAPTHbIA dopmaT painna n oopmaTt obmMeHa gaHHbIMU, B KOTOPOM MCMO/b3yeTcsa YnTae-
MblIli YeIOBEKOM TEKCT A1 XpaHeHUs ¥ nepefayn o6bekTOB AaHHbIX, COCTOALWMX U3 nap «aTpubyT — 3HayeHue» u mac-
CUMBOB (MM APYrNX cepuanuayembix 3HadeHuii). O6wunii hopmat faHHbIX C pa3HOO6pasHbIMK (OYHKUUSMU Npu 0b6MeHe
[JaHHbIMK, BK/OYas CBA3b BEO-MPUMIOXEHUI C cepBepamu;

- XML. Pacwupsemsblii A3blk pa3MeTkn, KOTOpbIl onpegenset Habop npasua ANS KOAUPOBAHWSA AOKYMEHTOB B (hop-
mare;

- CORS. MexaHusm, KOTOpbll/i NO3BONSET 3anpallvBaTb OrpaHNyYeHHbIe Pecypcbl Ha BEO-CTpaHULLEe U3 4pyroro fo-
MeHa 3a npefenamu AoOMeHa, U3 KOToporo 6bl1 06CNyXeH NepBblii pecypc;

- GDAL/OGR. bubnuoteka Ana paboTbl C NPOCTPAHCTBEHHbIMW AAHHBIMMW, BKOYaOLWan Habop yTUAnT, cayxawmx
AN npeobpasoBaHMa 1 06paboTky LLIMPOKOro Habopa pas/IMYHbIX PacTPOBbLIX U BEKTOPHbLIX POPMATOB AaHHbIX;

- PostGIS. Bubnunoteka Ans paboTbl C MPOCTPAHCTBEHHLIMU AAHHBLIMU C OTKPbITbIM WCXOAHBIM KOAOM, KOTOopas
B KauyecTBe BHELUHEro paclimpeHus pobasnseT NogaepXky reorpadmyecknx o6beKTOB B PENsAUMOHHYK 6a3y AaHHbIX
PostgreSQL.

B tabnuue Al npuBefieHbl pekoMeHAyeMble CTaHAapTbl 419 peanv3auuy cepsuca NporpaMMHOro foctyna K 06-
paboTke 1 aHanusy gaHHbix 433 13 kocmoca.

Ta6nuuya Al

HaumeHoBaHue KpaTtkasi xapakTepucTuka (HasHaueHme)

OpenAPI Specification
(cm. [2])

OGC APl — Common
(em. [3])

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

OGC APl — Common —
Part 2; Geospatial Data (cm. [5])

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

0penEO APl (cm. [7])

OGC APl — Features — Part 1;
Core (cm. [8])

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

RFC 5785 (cm. [10])
RFC 7946 (cm. [11])

10

CtaHpgapTHoe onucaHue uHTepdperica HTTP API, He 3aBucsiuee oT fA3blka Npo-
rpamMypoBaHuns

CraHgapTtel OGC API
BK/tOYeHMA Be6-API

onpegensawT wmoaynn APl aona  nocneposaTtesibHOroO

OnpegeneHne wmopyneii API
ctaHpgaptam OGC Be6-API

n Tpe6OBaHI/IF|, KOTOpble MNpuUMEHUMbI KO BCeM

OpraHunsauma HabopoB AaHHbIx 33, onpegenieHve onepaunii noucka u BbIGOPKK
oTAeNbHbIX HabopoB

Onpefenexve crtuneit Ans wu3BneyeHus, o6paboTkn WM aHannsa MHOTOMEPHbIX
NOKPbITUIA AaHHbIX 433 ¢ KOOpAMHATHON ceTKoi (Ky6oB AaHHbIX)

Cneundmkauns ansa yHKUMOHaNbHOK 06paboTkn 60/bLIMX HabopoB AaHHbIX 033
B 06n1a4vHo cpepe

Onpepenenne moaynein agpa APl ana co3gaHus n nameHeHus yHkunin Beb-API
B cooTtBeTcTBMM ¢ IETF HTTP/HTTPS RFC, pekomeHgaunsamm W3C no pabote c
naHHbiMn 133, pekomeHgaumamm W3C/OGC no vcnonb30BaHUIO AaHHbIX 33 u
pekomeHgaumamm OGC no Be6-API

Onpegenenne pacwmpennii k aapy AP, ykaszaHHbiM B (cM. [10]): a4p0, C BO3MOXHO-
CTbI0 UCMOJ/Ib30BAHUA CUCTEM KOOpAMHAT, OTNIMYHbLIX OT WGS 84

Onpegenenve URI

®opmatr GeoJSON ob6meHa gaHHbiMn 33, ocHoBaHHbIli Ha JSON. Onpepgenser
HecKo/bKo TUnoB 06bekToB JSON 1 cnocob nx 06beanHeEHUsA ANa NpeacTaBieHus
LaHHbIX 0 reorpadmyeckmx obbekTax, ux ceoricteax. GeoJSON ucnonblyet WGS
1984
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OkoHuaHue Tabnuubl A. 1

MpumevaHnsa

1 Cneyundmkaymm openEO APl paspabartbiBanvck ¢ yuetom coBmecTtumoctn co STAC n OGC API. openEO API
He npegocTasfseT CepBUCHl BU3yanusauuy gaHHbix 033 13 kOCMOCa Hanpsmylo, cepBepHble YacTu MoryT cBO60AHO
npefocTaBNATb XpaHalmecsa gaHHble U/unn pesynbtatbl 06paboTkM € UCNOIb30BaHMEM Takux CTaHA4apTos, kak WMS,
WMTS, WCS wnin cooTBETCTBYHOLWMX UM CTaHAAPTOB U cneuyndukaumii APl OGC.

2 Ona xpaHeHusa gaHHbix 33 n3 kocmoca APl openEO ucnosnb3yer STAC. STAC API ocHoBaH Ha OGC APl —
Features n Ha OGC APl — Commons. XpaHeHune gaHHbIX 33 13 KocMoca Takke MOXET ObiTb OnpeenieHo ¢ NOMOLL b0
OGC APl — Coverages 4yepes TOT Xe UHTepgeiic.

3 MeTagaHHble nakeTHoW 06paboTkn openEO npegoctaBnsaTca GeoJSON, onymoHanbHo — STAC.

4 dopmathl haiiioB M UX CBONCTBA PEKOMeHAyeTcsa cornacoBbiBaTb ¢ GDAL. Mo BO3MOXHOCTU MCMOMb3YHOTCA
cTaHfapTu3npoBaHHble chopmaTthl haiiioB, Takne kak ONTUMM3NPoOBaHHbIe ans obnaka GeoTiff n netCDF.

5 Mpoekuyun ana gaHHeix 433 n3 kocmoca 3agattca kogamum EPSG wnv onpegenennamu WKT-2.
6 [lns pa3paboTku COBMECTUMbIX MHTEpPhelicoB B3anMoAeincTBMA NpUMeHsTcs cTaHgapTel OGC, 4yTo no3sons-
eT pa3paboTymkaM MCMoMb30BaTb CTOPOHHME GUBINOTEKU M NPUIOXKEHUSA B CBOMX TEXHOMOMMYECKMUX LMKIaX, B 4acTu

pa3paboTku 1 NporpaMMHOl peanusaumn anroputMoB 06paboTkM 1 aHanusa faHHbix 33 13 Kocmoca B pamkax efau-
HbIX OTKPbITbIX NPOEKTOB NpMMeHeHne ctaHgapToB OGC BHOCUT 60nbLION BkNad B yHudumkauuo MO.
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MpunnoxeHne b
(cnpaBoyYHOe)

TunNoBOI PYHKLMOHaT OCHOBHbIX YpoBHel APl ona peannsaunm nporpamMmmMHbIX peLleHuii
06paboTKM 1 aHaIM3a faHHbIX AUCTaHLVMOHHOIO 30HAMPOBaHMA 3eMM U3 KocMoca

B.1 Ha yposHe aapa AP| peanusyeTcsa MHTepdelic, KOTOpbI NpegnncbiBaeT YPOBEHb AOCTyNa KAWEHTOB (KIWEHT-
ckuii API), B3anMOAENCTBYIOLWMNIA C CEPBEPHOI YacTblo TUNOBOro MHTepdpelica (cepBepHblit API). BHyTpeHHAs peanuvsa-
LpA 3TOrO YPOBHS OCHOBaHa Ha NOCTPOEHUU MUKPOCEPBUCOB, HEOGONBLLUMX KOMMNOHEHTOB, KOTOPbIE peLllalT OTHOCUTENbHO
M30/IMPOBaHHYI0 3a4ady, Takylo kak ayTeHTudrkaumsa nonb3osatens wam Bblbopka AaHHbIX. PYHKLMOHANbHOE onucaHue
onpegensieT, kak cepBepHbIil API B3avmogencTByeT ¢ sapoM APl 1 kak kiveHTckne APl B3aumogelicTBytoT ¢ agpom APIL.

B.2 B3aumogeiictBne mexagy aapom APl n cepsepHbiM APl AO/KHO COOTBETCTBOBATL CYLUECTBYIOLWUM CTaHAapTam
1 NpOTOKO/NaM ONMcaHusa meTafaHHbiX. Takum 06pa3oM, peKOMeHAYeTCA BbIMTW K COralleHnio O KOHKPETHbIX CTaHaapTax,
noagepXxuBaembix kak sapomM API, Tak n cepepHbiM API, 4TO6bl YCUNUTL B3aMMOAEWCTBNE U COBMECTUMOCTb Pa3/INMYHbIX
YPOBHeMW, rapaHTMpys paspaboTKy TMNOBOro MHTepdeiica kak eguHoro coraiacoBaHHoro API.

YpoBeHb cepBepHOro APl yCNOBHO MOXET COCTOATb M3 Tpex NoAypoBHelW peanu3auun cepBepHO 4yacTu TUNOBOrO
NHTepdelica:

- BbIYMCMIMTENIbHON cpeabl, cofepxallieid NporpaMMHO onpegensieMble BUPTyasbHble kiacTepbl (cuctema ynpas-
NeHns knactepamu, pacnpegenieHHble 6a3bl faHHbIX, dhalinoBas cuctema u gp.), KOTopble YNPaBAsloT BblAEEHVEM U
pacnpefeneHmemM BblYUCIUTENbHBIX MOLLHOCTEN AN BbINO/IHEHWS MPOLECCOB Ha YpoBHe agpa APl, obecneunBas BO3-
MOXHOCTb UX MOHUTOPWHIa 1 6anaHCUPOBKM BbIYUCIUTENBHON Harpys3ku;

- obnayHoli MHMpacTPyKTypbl, obecneunBaioLeil ceTeBoli AOCTYN K 06wemMy doHAY KOHUIypupyeMbiX BblYUCIN-
TeslbHbIX PECYPCOB, KOTOPblE MOrYT 6bITb ONEepaTUBHO NPefoCcTaBNeHbl U OCBOOGOXAEHDI;

- BbIYMC/NTE/IbHbLIX PECYPCOB, OTPAXalL X annaparHo-onpeaensaemMyo MHppacTpyKTypy, COCTOALLYO U3 husnye-
CKWX 3/1EMEHTOB CEpPBEPHOI YacTu TMNOBOro MHTepdeiica, TO eCTb My/IbTUNPOLLECCOPHbIE KacTepbl, CUCTEMbI XpaHeHUs
[aHHbIX 1 ceTeBble Pecypchbl.

B.3 B knveHTcKOM API nporpamMMHbIiA 4OCTYN MOXET peanvM30BblBaTbCA B Cpede NporpaMMupoBaHus, Hanpumep,
R, Python un JavaScript, koTopble UMNOPTMPYIOT B BuAge 6nbanoTek n ncnonb3yT B Be6-nHTepdelicax. [lBe cpefpl npo-
rpaMmupoBaHus: Python M R, — LUIMPOKO MCNONbL3YKTCA B MPUIOXKEHMAX 06paboTkM M aHanms3a gaHHbix 033. Cpega
nporpaMmupoBaHuns JavaScript nogaepxumeaeTca 408 nHTerpauum se6-6paysepa n Mo6WUAbHBIX NpUNoxXeHuii. Ha ypoBHe
KnueHTckoro APl noapepxunsatoTca:

- MHTerpaums ¢ akocuctemamm nakeToB KIMEHTCKOW cpedbl, Hanpumep, B ciyyae cpegbl Python — ¢ SciPy, NumPy,
pandas; B cnyyae cpefbl R — R-NMpOCTPaHCTBEHHLIMW NakeTamu, BKIYalowmumm sp, sf, raster; n, Kpome TOro, NOTEHUU-
anbHO 60nee cneunann3npoBaHHble NakeThbl;

- nonb3oBartesibckme hyHkuun, obecneynBaemMble CEPBEPHOL YaCTblo TUNOBOIO MHTepdelica, KOTopble NHTErpupy-
H0TCA C KNIMEHTCKOWN cpepo;

- B C/lyyae peanmsaumm MOOGUNILHOTO NPUMIOXEHUA — KpOoccniaTopMeHHasa MoAAepXKa pasnyHbIX MOOUbHbLIX
onepaunoHHbIX CUCTEM U UCMOMb30BaHWSA BCTPOEHHbIX (DYHKLMIA 415 NOBbIWEHUS 3hPEKTUBHOCTY;

- MoucK 1 BblbopKa AaHHbIX 33 13 kKocMoca y pas/iMyHbIX NOCTaBLLKOB;

- 3anpoc cepBepHbIX BO3MOXHOCTEN W BbIYUCMUTE/bHLIX PECYPCOB ANns 06paboTkuM M aHanu3a AaHHbix 033 u3
KoCMOCa;

- BbINOJIHEHNE ACMHXPOHHbIX Onepauumii U NakeTHbIX 3agaHuii no o6paboTke M aHanu3y gaHHbIX 33 u3 kocMoca,;

- ayTeHTUmKauusa nonb3osartens.

Ha ypoBHe knuneHTckoro APl nMerTcst passimyHblie cnoco6bl B3aUMOAENCTBUSA C NOMb30BaTENAMU:

- co3paHue naketa Python, KoTopblii NpegocTasaseT Bce PyHKUUN, npeanaraemble 06WMM BHYTPeHHUM AP| B BUAe
MeTofoB Python u cogepxaline fONONHUTENbHbIE MOAYNW ANA CTaH4APTU3VPOBAHHON ayTeHTUdrKauun nonb3osartens,
06paboTkn 1 aHanM3a faHHbIX;

- co3faHue naketa R ¢ dyyHKUMAMK 1 MeTogamy ANS CTaHAapTU3MPOBAaHHON ayTeHTUdMKauuy nosnb3osaTens, 06-
paboTkM 1 aHanunsa faHHbIX;

- cosgaHue rpaduyeckoro nosb30BaTe/IbCKOr0 MHTepdhelica Ana pasnmuHbIX Be6-6pay3epoB Ans BM3yanusaummn
NpoLLeccoB ¥ pe3ynbTatoB 06paboTkM M aHanusa gaHHbix 033 13 kocMoca. JavaScript BkiovaeT B ce68 aBTOHOMHYHO
6ubnmoTeky, koTopas obecneunmBaeT LOCTYN K BHYTPEHHUM Cryx6am, n 6asvpyeTcss Ha Takmx TeXHOMornsax, kak HTTP u
RESTful,

- co3faHne MOGUNBLHOrO NPUIOXKEHUS, AOCTYNHOrO Kak AN MAaHWeToB, Tak U 478 CMapTdOHOB Ha pasHbIX nnat-
chopmax. JTa 3afa4a ocHoBaHa Ha 6ubnmnoTeke, Hanpumep, JavaScript, KoTopas UCNOb3yeTCa A/18 AOCTyna K pasiMyHbIM
cepBepHbIM KOMMOHEHTaM yepes sapo APl TmnoBoro nHtepdeiica.
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