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Mpeancnoeue

1 PASPABOTAH lMyb6nuuHo-npaBosoi komnaHuen «Pockagactp» (MMNK «Pockapnactp»)

2 BHECEH TexHuuyeckum komuTtetToM no ctaHgaptusaumm TK 394 «[eorpacdudeckas uHdopmauuns/
reomatmka»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuto u metponorun ot 28 nekabps 2024 r. Ne 2081-ct

4 HacToswmin ctangapT paspaboTaH ¢ y4eTOM OCHOBHbIX HOPMAaTUBHbLIX MOMOXEHUA MeXayHapO4HOTO
ctanpapta MCO 19111:2019 «leorpacuyeckaa nHpopmauus. NMpocTpaHcTBeHHaa npuesaska. CUCTEMbI KOOP-
anHaty (1ISO 19111:2019 «Geographic information — Referencing by coordinates», NEQ). ConoctaBneHue
COAEepXaHUA HAacTOSLLero ctaHaapTa U NPUMEHEHHOr0 MeXyHapoaHOoro cTaHaapTa NpuBeAeHO BO BBEAEHUU

5 BBE[JEH BIEPBBIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-®3 «O cmandapmu3zauuu e Pocculickoli @edepayuuy. WMHpopmauyus ob
U3MEeHeHUsIX K Hacmosiwemy cmaHdapmy nybnukyemcs g exe200HOM (M0 COCMOAHUIO Ha 1 SHBaps MeKyuweao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanbHble cmaHlapmebi», a oguyuanbHbil MmeKkcm usmMeHeHul
U ronpasoK — 8 exXeMecAaYyHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmel». B cryvae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosuw,eao cmaHdapma coomeemcemayroujee ygedomieHue bydem
onybnukoeaHo 8 bnuxaliweMm 6bINyCcKe eXeMecsyHo20 UHGOPMAUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcmeyrowas UHgpopmayus, yeedoMieHUe U MeKcmbl PasMewjarnmcs makxe 8
UHGhopMaUUOHHOU cucmeme 0buez0 Nonb308aHUs — Ha oghuyuansHoM calime @edepanbHO20 a2eHmemsa
10 MexXHU4YeCKOMY peaysiuposaHuilo U Memponozauu 8 cemu KMHmepHem (www.rst.gov.ru)

© Odopmnenue. OIEY «MHCTUTYT cTangapTulaumm», 2025

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
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BeegeHue

FE.‘OTDEICbMHECKaFI MHCbOpMaLIVIFI COOEepPXUT NPOCTPaHCTBEHHbIE aHHble, UMEeKLNe NPUBA3KY HE TONbKO
B NPOCTpPaHCTBE, HO N BO BPEMEHMN. npOCTpaHCTBEHHaﬂ NpUBA3Ka YKa3blBaeT pPacCnonoXeHne XapakTepHbIX
TOYEK U rpaHnl NpoCTPaHCTBEHHbIX 00BLEKTOB B peanbHOM MUpe.

B cooTtBetcTBMM C onpedeneHMeM B (PU3MKE CUCTEMAa OTCYETa BKITHOYaeT B cebs CUCTEMY KOOpAOWMHAT
(CK), peann3oBaHHYH C NOMOLLBH huramyeckmx obbekToB peanbHOro MUpa, a TakkKe CUCTeMy CHETa BpeMe-
HW, WKany BpeMeHu (,EI,J'IH naMepeHna annmTenbHOCTW MHTepBanoB U peructpaun MOMEHTOB BpeMEHM). Ha
PWUCYHKe 1 npueegeHa cxemMa OCHOBHbIX 3JTeMEeHTOB CUCTEM OTCHETA, UCMOJTb3yeMbIX NMPU NPUBA3KE NPOCTpaH-
CTBEHHbIX OaHHbIX.

[MpumevaHmne — [NockonbKy B cMCTEME CHETA BPEMEHW MOMEHTbI BPEMEHW MIpaloT pofib KOOPAWMHAT, LiKany
BpPEMEHW TakKe HasblBaloT BpEMEHHOW CUCTeMON KOOPAMHAT MO aHanorum ¢ NpuBbIMHOK NpocTpaHcTBeHHon CK.

B HeKoTOopbIX HAaY4YHbIX NPUAOXKEHUAX UCNOMNb3YIOT CMOXKHbIE TPEXMEPHBLIE CUCTEMbI, B KOTOPbLIX NNaHo-
BOE MONOXeHue covetaeTcs ¢ PU3nYecKon BeNTMYUHOW UM MHBLIM NMPOCTPAHCTBEHHLIM HEMUMHEWHBIM Napame-
TPOM, KOTOPbIA 3aJaeT TPETbI, YCIIOBHO BEPTUKANBHYHO OCb. 3TOT TPETUH NapamMeTp MOHOTOHHO M3MEHSIeTCS
C BbICOTOM (Mnn rmyBuWHOW), HO CBA3aH C HUMW HEMWHEeWHbIM, a8 UHOT4a U HEWM3BECTHBIM NpeobpasoBaHueM.
Takve napameTpbl 0BbIYHO NPeACTaBNAT HEKOTOPble abCoNtoTHbIE M3MEPEHUSA UMW CINOXKHbIEe YHKLMW He-
KOTOPOWN (ON3NYECKON BEMNYUHDI.

B ctaHpapTe onucaHbl cBegeHus, Heobxogumble ana onpeaenexus tmna CK npw npeactaeneHnn reo-
rpacuyeckor nHhopmauun. Tpebyemblidn Habop cBefeHWit 3aBMCKUT OT TuMa KoopauHat. CTaHgapT no3song-
eT MCnonb3oBaTk OOMNOMHUTENbHEIE HEODA3aTeNbHbIE CBEAEHWUS, BKMKYakwmne MeTagaHHble CK. CeegeHus
npegcrasnaAnTCA B MalMHoYMTaeMoM oopmMaTe, NOHATHOM B TOM HYMCIE YElOBEKY.

B pononHeHnune k onucaHuio CK B cTaHgapTe npvBedeHbl AENCTBUA C KoopauHataMmu B pasnuyHelx CK
WKW NpU y4eTe CMEeLWEeHNn 3eMHOM Kopbl. [eCcTBMA ¢ KoopaAnHaTamu no3BonsAioT NPUBECTU NPOCTPAHCTBEH-
Hble OaHHble 13 pa3Hbix CK B ogHy CK n k ogHoW anoxe, 4yTo obnervyaer obbegMHeHne NpoCTPAHCTBEHHbIX
OaHHbIX. Takke npegnonaraeTca BeAeHWe XypHana gencTBui ¢ KoopaMHatamu.

Cuctema nonoXxeHWn HacToawero ctaHgapTa pacwupsiet nonoxeruns FOCT P 52572—2006 «leorpa-
hryeckne MHPOpMaUnoHHbIe cucTembl. KoopguHaTtHas ocHoea. O6wne TpeboBaHns».

OCHOBHbIE U3MEHEHWA MO OTHOLLUEHUIO K MexayHapogHoMy ctaHgapty MCO 19111:2019 cnepyrowme:

- nobaBneHbl NPUMeYaHus 1 NPUMepPbl N3 NPaKTUKN POCCUACKON reoaesunmu;

-B npunoxeHun B nepepaboTaHo copepxaHue: WU3NOXeHWe KOoHUenuuu reovaa B COOTBETCTBMU
C Teopuen Crokca®) pacllMpeHo 40 NMPUHUMANANEHbBIX MOMEHTOB TEOPUWU BLICOT, BbITEKAKLMX U3 TEOpuUKn
MonogeHckoroZ), B CBA3M C 3TUM M3MEHeH pucyHok B.1. Ana wnnioctpauuy npunoxexHus B gobasnen
pucyHok B.2;

- B coAdepxaHue cTaHgapTa BHECEeHbl W3MEHEeHWs NO OTHOLIEHWID K MeXOyHapoAHOMY cTaHdapTy
MCO 19111:2019, B 4aACTHOCTMK: aKkTyann3npoBaHbl HOPMAaTUBHbIE CCbIMKW, AononHeHa bubnuorpadus;

- pazgen TepMUHOB W ONpeneneHnin U3MeHeH 1 JOMNOMHEH;

- U3 TeKCTa cTaHaapTa UCKMKYeHb! crpaBoyHble npunoxenua F n G.

B TekcTe ctaHgapTa nonyxuMpHbIM WPWUATOM BbiAEMEHbl KNacckl U atpubyThl, cCOOTBETCTBYOLME Bnok-
cxemam UML.

1) Cm. «CTokca npobrema» (Bonbluas coBeTckas aHUMKnoneous, 3 uan., 1969—1978).

2) Cm. «eopeanyeckasn rpasumeTpusi» (bonbluas coBeTckas sHUMKNoneaus, 3-e mag., 1969—1978), «eogeaun
MaTematuyeckue 3agadu» (Matematudeckada aHumknoneaus, 1977—1985).

v
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CucmeMa omcyema
(Reference system)

MpocmpaHcmBennas CK

(Spatial reference system, cm. [1])| |{Temporal reference system, cm. [2])

Bpemennaa CK

MNpuBsska no udeHmudukamopy
(Spatial Referencing by geo-
graphic identifier, cm. [3])

MNapamempuyeckue CK
(Parametric CRS)

MpocmpaHcmbBenHsie CK
(Spatial CRS)

MopsdkoBele cucmemMsl
nocnedobamensHocmu
codeimuu
(Ordinal Temporal RS)

Kanendaps (Calendar)

BpemeHHble CK
(Temporal CRS)

-

MpuBsaska no koopduHamam
B peanusauyuu CK
(Referencing by coordinates CRS)

PucyHok 1 — 3nemMeHTbl NpUBA3KK NO KOOpAMHATaM

GostExpert.ru

https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

Pa3spaboTka anekTpoHHOW Bepcumn - nopTan GostExpert.ru 6/170
CTpaHuua OoKkyMeHTa - https: tExpert.r t t-70846.16-2024


https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

HAUWOHANBHAA CUCTEMA NPOCTPAHCTBEHHbLIX OAHHbIX

MpocTpaHcTBEHHAnA NpUBA3Ka.
CucteMbl KoopauHaT

National spatial data system. Spatial Referencing.
Reference systems and frames

Data BeepeHuna — 2025—02—01

1 O6nacTb NpUMeHeHUA

HacTosawmi ctaHgapT onpegenseT NopsiAiok ONUCaHWsA NPOCTPAHCTBEHHbLIX AaHHbLIX C MOMOLLLIO KOOp-
AWHAT, Bblgensas MMHMMarbHblA Habop onvcaTenbHbIX AaHHbIX AN 3adaHysa cnegylLwux OCHOBHbBIX TUMOB
cuctem koopguHat (CK):

a) ctatudeckne CK (3Ha4eHMsa KOOpOUHAT He MEHSIIOTCS CO BpEMEHEM):

- reogesundeckasa CK (Ha HauMOHANbLHOM MNK PErMOHANbLHOM YPOBHE),

- CTpOUTeNbHas ceTKa MHXeHepHOoro obbLekTa,

- BHyTpeHHAA CK n3obpaxkeHus nu gat4amka n3obpaxxeHus,

- obvekToueHTpuYeckue (MHCcTpymeHTaneHeble) CK no [4] Ha NOABWMXHOM OCHOBaHUWU (HA3EMHLIE TpaHC-
NopTHbIE CpeacTBa, Cyaa, neTatenbHblin annapar Mnm KOCMUYeckuid kopabnb), KOTopble MOryT OblTh CBA3aHbI
¢ 3emHoi CK yepes BpemeHHoe npeobpa3zoBaHue;

6) avHamudeckne CK, B KOTOPbIX 3HaYE€HUA KOOPAMHAT TOYEK Ha NOBEpPXHOCTU 3emnun unu B6rnvsm Hee
M3MEHAKTCHA CO BpeMEHeM M3-3a Adedopmauunii 3eMHOM KOpbl, NPpU 3TOM M3MEHSAETCSl peantHOe B3aMMHOe
pacnonoxeHue To4ek, NpueBogsllee k gerpagauum scein CK;

B) mapametpudeckme CK, B KOTOpPbIX TPETMIA HEMWHEWHBIA NPOCTPaHCTBEHHbLIA NapaMeTp U3MEHSeTCs C
BbICOTOW UMK rMyBUHOR;

r) cMCTEMbl CHETA BPEMEHW, UCMONb3ylolne aaty v Bpemsa dateTime, cuctemy LLenoro ucyMcneHuns Bpe-
MEHW UMMM CUCTEMY HEMPEPBLIBHOIO U3MEPEeHWUsl BPEMEHM;

) COCTaBHble MPOCTPAHCTBEHHLIE, MAapaMeTPUYECKNE UMM BPEMEHHBLIE CUCTEMBI.

OcHOBHbIE MpuHUMMBLI 3adaHna CK He cBA3aHbl C CMCTEMOW BpPeMEeHW, HO YacTb onpefensiolnx ee
napameTpoB MOXET 3aBUCETb OT BpeMeHU. 3HavyeHusa KkoopauHaTt B guHaMmudeckon CK MoryT uameHaTsCA co
BPEMEHEM.

CtarpgapT TakKe onucbiBaeT NOPALOK 3aAaHUA MHopMaLMK NS ONMCAHUA LEUCTBUIA C KOOPAUHATAMM.

B pononHeHue kK MMHMManbHO HEOBXooUMBIM AaHHbIM Ana onpegeneHus CK unu geicTeuin ¢ koopauHa-
TaMu gonyckaeTcsa HeobsAzaTenbHaa onucaTensHasa uHgopmauua (metagadHslie CK).

CranpgapT paspabotaH ¢ yyetom nonoxeHurn FOCT P 70846.1 ona ncnonb3oBaHWs B paMKax Hauuo-
HanbHOW CUCTEeMbl MPOCTPAHCTBEHHbIX AaHHbLIX MpPU NpUMEHeHWUM defepanbHoON rocydapCTBEHHON FeOMH-
thopmaumoHHoM cuctembl «EavHan yudgpoeaa nnatdopma «HauuoHanbHasg cucTemMa MpPoCTPaHCTBEHHLIX
OaHHbIX», OPMEHTUPOBaH Ha NPOM3BOAUTENEN 1 NOMb3oBaTenen UM PoBbLIX NPOCTPAHCTBEHHbLIX AaHHbLIX, pa3-
paboT4YMKOB reoMH(OPMaUMOHHBIX TeXHonornin. CTaHgapT Takke MOXeT NPUMEHSTHECHA W K APYruM dhopmam
NpeacTaBneHWsi MPOCTPaHCTBEHHbIX AAHHbIX (KapThl, rpaunKM 1 CXeMbl, TEKCTOBbIE JOKYMEHTHI).

MapaHune ochbuumnansHoe
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2 HopmaTuBHBIE CCbISIKK

B HacTosllem cTaH4apTe UCNONb30BaHbl HOPMATUBHbLIE CChIMKM Ha Cneaylliue cTaHgapThbl:

roCT P 7.0.64 (MCO 8601:2004) Cuctema ctaHgapToB No MHcopmauuu, bubnuotedyHomy v usga-
TenbckoMmy geny. [Npencraenenune nat u spemenn. Obuime TpeboBaHUs

MOCT P 70846.1 HauvoHanbHasa cucTema MpOCTPaHCTBEHHbIX AaHHbIX. OCHOBHbIE MOMNOXEeHWUsA no
cTaHgapTu3auumum

MOCT P 70846.2 HaunoHanbHas cMcTeMa NPOCTPAHCTBEHHbLIX OaHHbIX. TepMUHLI U OnpedeneHus

roCT P 57668—2017 (MCO 19115-1:2014) MNpocTtpaHcTBeHHble AaHHble. MeTagaHuble. Yacts 1.
OCHOBHEIE NONOXEHUS

rOCT P 57773 (MCO 19157:2013) MNpocTpaHcTBeHHbIE AaHHble. Ka4ecTBo gaHHbIX

MpuMeydaHue— lNpy NoNb30BAHUM HACTOALWMM CTaHAapTOM LenecoobpasHo NpoBepUTL AeNCTBUE CCbINOYHBIX
CTaHAapPTOB B MHGQ)OPMALIMOHHOW cUcTeMe OBLLETO NONb30BaHUS — Ha odMUKMansHOM canTe ®eaepansHOro areHTCTBa No
TEXHUYECKOMY PETYMPOBaHUI0 U METPOMOMMA B CETU MIHTEPHET MK MO eXerodHoOMY MHhOpMaLMOHHOMY yKasaTenio «Ha-
LUMoHankbHbIE CTaHAApTEI», KOTOPLIA ONyGRMKOBaH MO COCTOAHUIO Ha 1 AHBAPA TEKYLLEro roga, v no BbiNyckam eXeMecau-
HOro MHAHOPMAaLMOHHOTO yKasaTens «HauyoHansHele CTaH4apTbI» 3a TEeKYLWWUA rog. ECny 3ameHeH CCbINOMHbIN CTaH4apT,
Ha KOTOPbI NpUBeAEeHa 0aTMPOBAHHAsA CCbiNKa, TO PEKOMEHOYETCHA UCMonb30oBaTk BEPCUI0 9TOMO CTaHAapTa C yKasaHHbIM
BbiLLE roAoM yTBepKaeHus (NpuHATKA). Ecnu nocne yTBepaeHWs HACTOALLEro CTaH4apTa B CCbINOYHBIA CTaHAAapT, Ha Ko-
TOpLIM JaHa OaTUpPOBaHHANA CChINKa, BHECEHO U3MeHeHWe, 3aTpar1BaloLlee NonoXkeHvWe, Ha KOTopoe AaHa CCbinka, To 9T
MONOXeHWe PeKoMeHAYeTCA NPUMEHSATE B6e3 yuyeTa JaHHOro M3MeHeHus. ECnv CChINoYHbIi cTaHaapT oTMeHeH 6es 3ame-
Hbl, TO NONOXeHWe, B KOTOPOM AaHa CChINKa Ha Hero, pEKOMEHOYeTCA MPUMEHSTE B YACTU, HE 3aTparvBatoLLEei 3Ty CCbIMKY.

3 TepMuHbI, onpeageneHus, 0603Ha4YeHNA U COKpaLLleHus

3.1 TepMuHBLI 1 onpegeneHus

B HacToswem ctaHgapTte npuMeHeHbl TepMmunbl no FTOCT P 70846.2, a Takke cnegyrolme TEPMUHBI C
COOTBETCTBYIOLMMK ONpPeaeneHnusaMu:

3.1.1 abcumcca NNOCKoOW NPAMOYronLHOM CUCTeMbI, «ceBep» (abscissa of a plane cartesian system,
northing): PacctosHune B nnocko npamMoyronbHoi CK, oTcunThiBaemMoe 0T u3obpaxkeHusa akeaTopa Ha ceBep
(monoxunTensHoe) Mnv Ha 1T (oTpULaTensHoE).

3.1.2 adcpumHHana cuctema koopguHar (affine coordinate system): CK B eBkNnnaoBOM NpocTpaHCTBe C
NPAMBIMK 0CAMW, He 00sA3aTenbHO B3aMHO NepneHaUKYIAPHBIMMU.

3.1.3 bonbwana (3kBaTopuanbHas) nonyocb (annuncoupga) (semi-major axis): Pagnyc askBaTopa
3eMHOro annunconaa.

3.1.4 BekTop KoopauHar (coordinate tuple): MNMocnegoBaTensbHOCTb YMCEN B YCTAHOBNEHHOM NOPSAKe.

MpumedaHue — KonvyecTBO KOOPAMHAT B BEKTOPE KOOPAWHAT PABHO PasmMepHOCTM MPOCTPaHCTBA; NopsaoK
KoOpaMHaT B BEKTOPEe COOTBETCTBYET nopsaky ocen CK.

3.1.5 BpemeHHas cuctema KoopguHaT (temporal coordinate system): OgHomMmepHas cuctemMa BpeMe-
HW, OCHOBaHHAasA Ha LUKane BPeMEHW.

3.1.6 BbicoTa (B reoge3un) (height): lnHenHas xapakTepuMcTUKa pasHOCTW MOTEHUWANOB CUMbl TAXe-
CTW B Havarne cyeTa BbICOT W AaHHOWM TOYKE.

M punmevyaHmne — BbicoTa HKe Hadana oTcyeTa 6y,D,ET MMETb OTpuUaTernbHOe 3Ha4YeHWe.

3.1.7 reorpacmyeckans cuctema koopguHat (geographic coordinate system): CK, kotopasa vmmeet
reofgesnyeckne KoopauHaThel, CBA3aHHbIE C ANNUNCOMACOM.

3.1.8 reopge3unyeckasn BbicoTa (geodetic height): Kpatuaiwee pacctofHne OT TOYKM 40 MOBEPXHOCTH
3eMHOoro annuncouga.

MpumeyvaHus

1 leogesnyeckas BbiCOTa HE ABMAETCHA BbICOTOM B (PM3MHECKOM CMbICME, T. K. HE XapakTepuayeT HanpasneHve
TEYEHWNS KUOKOCTH.

2 Mcnonb3yeTcs TOMNBKO Kak YacTb TPEXMEPHbLIX FE0AE3MYECKMX KOOPAMHAT UMW KaK YacTb TPEXMEPHOW AeKkapTOBOK
CK B TpexmepHon CK npoekumu, HO HUKOTAa He ucnone3yerca cama no cebe.

3.1.9 reope3unyeckasn pgonrota (geodetic longitude): Yron (aByrpaHHbIR), OTCHUTLIBAEMbIN OT HaYanb-
HOTO recAe3nYeckoro MepugnaHa 4o niockoCTU reofe3nyeckoro Mepuanana TOYKM NPoCTPaHCTBa.

2
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MpumeyaHune— eogeanyeckas gonrota ot 0° go 360° unu ot —180° go +180°, Bo3pacTas K BOCTOKY. Ha no-
ntoce cdepbl MNW 3NNUNcovMaa Aonrota He onpeaenexa.

3.1.10 reopge3unyeckan cucTema koopauHaTt (geodetic coordinate frame): CesizaHHas c 3emnen OByx-
unn TpexmepHas CK, umelowjas B cBoeil OCHOBE TPEXMEepHbIe AeKapToBbl, reofe3nyeckne (annuncongans-
Hble) MMBo cdepuyeckne KOOpaUHaThI.

MpumeyaHus

1 B HacToswewm ctaHgapte CK, ocHOBaHHasA Ha reofesnyecknx KoopauHaTax, CBA3aHHbIX C OTCHETHBIM 3MMunco-
MOOM, Ha3bIBaeTCA reorpau4eckon.

2 B Hactoswem ctaHgapTe knacc (UML) GeodeticReferenceFrame BkntoyaeT Kak coBpeMeHHbIE 3EMHbIe reoLeH-
Tpudeckune CK (WGS 84, ITRF pasHbix Bepcuir, [13-90, FTCK-2011), Tak 1 knaccuyeckue reogesunyeckne CK: CK-42, CK-95.

3.1.11 reoge3unyeckan wupota (geodetic latitude): Yromn, oTcuMTbIBaEMBIA OT NNOCKOCTW 3KBATOpa A0
HOpManw K NOBepPXHOCTW 3eMHOr0 3MMWNCOWAa, BOCCTaHOBMNEHHbIW U3 TOYKM NPOCTPaHCTBA.

MpumeyaHune—leogesnyeckan WnpoTta Hanbonee Bnnaka K aCTPOHOMUYECKOW LLIMPOTE.

3.1.12 reopeanyeckue kKoopauHathkl (geodetic coordinates): KpueonuHeliHble KOOpOWHATHI, ABE U3 KO-
TOPbLIX XapakTepuaylT HanpasrneHne HOpPManu K OTCHETHON KOOPAWHATHOM NOBEPXHOCTH (3@MHOro 3Nnnnco-
uaa) B TOUKE MPOCTPaHCTBa OTHOCMTENBLHO MMNOCKOCTE ero 3KkBaTopa U Ha4yanbHOro MepuanaHa, a TpeTba —
KpaTyalhliee paccTofHME 00 NOBEPXHOCTM OTCYETHOro annunconaa.

MpumedaHuns
1 ®opmynbl CBA3KN C AEKAPTOBLIMA KOOPAWHATAMM:
x=(N+ H)cos Bcos L,
y=(N+ H)cos Bsin L,
z=[(1-e*)N+H] sin B,
roe a, b — Gonbluas v Manas nonyocy annuncouaa, N = a/(1 — e? sin?B)*.

2 eopeanyeckue WKPOTa W AONroTa onNpenenstoT Ha HebecHon cdhepe HanpaeneHWe HopManu K annuncouay. Cu-
cTemMa recfe3nyecknx KOOpAWHAT SBMNSAETCH y3KOCMEeLManbsHOW, NOCKOMNbKY B HEW eAUHCTBEHHAA KOOpAMHATHAsS NOBEpX-
HOCTb OTCYETHOrO annuncouaa. MNpu pelweHu pUanYecKUx 3aaay reoae3nn UCNonb3yT cdeponaansHble KOOPAWHATEI U,
Vv, W, CBSI3aHHbIE CO CXaTbIM 3NNUMCOMAOM BpaLLeHWs:

x =csin uch wcos v,
y=csinuchwsinv,
z=ccos ushw,
roe ¢ = a e — nonoeuHa (PoKyCHOTO pacCTOAHWS.

3 B sapybexHoi nuTepaType reofe3anyeckne KoopavHaThl M recgesnyeckas BbiCOTa Ha3bIBAOTCA annuncougans-
HbIMK, a LWUMPOTa U OoNnrota otaeribHO — reocge3nvyecKknmMmmn.

3.1.13 reoup (geoid): YpoBeHHas (3KBMMOTEHUWaNbHast) MOBEPXHOCTb NOTEHLUMana CWibl TSXECTH,
nepecekarLlas noeepxHocTe MupoBoro okeaHa (MOpCKyto Tonorpadmyeckyro NoBEPXHOCT).

3.1.14 reoueHTpuyeckasa wupoTa (geocentric latitude, spherical latitude): Yron ot skBaTopuanbHOR
MAOCKOCTK K HanpaBreHuio U3 LeHTpa 3NnuMnconaa Yepes AaHHY TOYKY Ha CeBep, paccMaTpuBaeMblil Kak
MONOXUTENbHBINA.

3.1.15 rny6uHa (depth): PacctosiHue oT BbIBpaHHOR 3eMHOI NMOBEPXHOCTH CYLUW UMW OKeaHa 0 TOYKU,
M3MepEHHOE BEPTMKaNbHO BHUS.

MpnmeyvaHus

1 HanpaeneHwe BepTUKanu MOXeT ObiTb MO OTBECHOW UMW CUNOBOW NMHWX rPaBUTaLMOHHOro nona 3emnu (Mnu no
HOpMarnu K oTCHETHMY annuncouay).

2 [nyBuHa BbIlWe OTCYETHOW NOBEpPXHOCTU BydeT oTpyUaTenbHa.

3.1.16 penctBue c KoopauHaTtamu (coordinate operation): Mpouecc, UCNONB3YOLWKMA MateMmaTmye-
CKYH0 MoZerb, OCHOBAHHYH Ha B3aWMHO OOHO3HA4YHOM COOTBETCTBUW, KOTOPas M3MeHAET KOOPAUHATLI TOYKM
B ncxogHon CK Ha koopauHatbl B KoHedHoln CK unu koTopas NpMBOOWUT KOOPAWHATEI B MCXOOHOWM 3MOXe Ha
KOOpAMHAaThLl B KOHEYHOR 3anoxe KoopauHat B ogHon CK.

MpumeyaHns
1 OanHbin TepMuH oBobluaeT noHATUR «npeobpa3oBaHWe KOOPAWHATY, «TPaHC(OPMUPOBAHWE KOOPAMHATY U
«CMeLLeHWs (MepemMeLLeHs) TOUKU Y.
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2 lNpeobpasoBaHne KOOPAKMHAT COMPOBOXOAETCA TOMNbKO BUOOU3IMEHEHWEM KOOpauHaT, 6e3 MaMeHeHusi NpoCcTpaH-
CTBEHHbIX ONWH OTPe3KoB MeXay pealribHbIMK TOYKaMW, B OTNYKUE OT TpaHCCbOpMMpOBaHVIH KOOpAWHaT, Korga cbopma CeETU
peanbHbIX TOYEK N3MEeHAETCA OT 0ofHON peann3aunn K g:l,pyr0|71.

3.1.17 pekaptoBa cuctema koopguHaTt (Cartesian coordinate system): CK B eBknvaoBomM npocTpax-
CTBe, KOTOpas 3af4aeT NoNoXeHWe ToYeK OTHOCUTENBHO N B3aWMHO NeprneHAVKYNApHbIX NPSMbIX 0Cel, UMeto-
LWMX OAHY W TY Xe eQUHULY U3MEpPEeHHNS.

MpumeyvaHnn
1 n=2wnnn 3 Ang uenen HaACTOSALLEro cTaHdapTa.
2 [HekaptoBa CK aBnaetcs 4acTHbiM cnyvaem adpdurHon CK.

3.1.18 gpMHamMwuyeckasa cuctema koopauHat (dynamic coordinate system): CK, B koTopoi koopguHa-
Thl TOUEK M3MEHSOTCA BO BPEMEHW UMK onpedensiolMe napamMmeTphbl BKIHOYAT BPEMEHHYO 3BOMNOLUMIO.

MpumeyvaHus

1 KoopawHaTkl TOYEK Ha 3eMHOI Kope unu Bbnusn Hee auHamudecko CK MoryT MeHATLCS €O BpemeHeM, 0BbI4HO
13-3a gedopmMaunii 3eMHOIR KOpbl, TAKUX KaK TEKTOHMYECKME CMELLEeHNA M NOCTNeaHWKOBbIe NOOHATUSA.

2 MeTtagaHHble ona Habopa gaHHbIX B guHaMmuydeckon CK gomkHel BKNoYaTs MHopMaLmio 06 snoxe koopavHar.

3 OnpegenslowumK NnapaMeTpami, M3MeHALIMMUCSA BO BpeMeHMW, 00bI4HO ABnaATCs Habopbl KOOPAMHAT.

3.1.19 epguHnua namepenua (unit): OnpegeneHHas BenuuMHA, B KOTOPOW BbIpa)eHbl NapameTphl,
UMeLLMe pasMepHOCTb.

M pruMeEeHaHNE — B HacToAweM CTaHgapTe noaTunamMmn equHnL AaBNAKTCA eOMHKWLUbI ONWHBI, YINMOoBblE EO0WHULbI,
eAHWUDBI WKanel, NnapameTpu4eckme BernninHbl 1 eJUHULbl BpEMEHN.

3.1.20 3anuch (tuple): YnopagoyeHHbI CMCOK 3HAYeHWIA.

M punmevyaHmne — B sanunce nomumo KOOpAWHAT K BbICOT MOTYT BXOAWUTb UHblE XapPaKTEPUCTUKN. Hanpwmep, crnun-
COK reoge3n4ecknx NnyHKTOB MOXET COAepPXaTb HAa3BaHWE NYyHKTA, KNnacc NyHKTa, TUn LeEHTPpa U HOMEP MapKi, TUM W BbICOTY
Hapy>XHOro 3Haka, permoH.

3.1.21 3emHas cuctema koopauHart (terrestrial coordinate system): HaGop npaswn u cornaweHui,
onpegenslLWmx Ha4ano oTcyeTa, maclutab, OpUeHTUPOBKY Y M3MEHEHMEe BO BpeMeHu NnpocTpaHcTBeHHol CK,
yyacTByloLein ¢ 3eMnel B ee CyTOMHOM BpaLleHuu.

MpumMeyaHue — ABCTpakTHasA 3EMHAA CUCTEMA KOOpPAWHAT peanuayetcs Yepes KOHKpeTHy 3emHyk CK, ko-
Topasi 06bIYHO COCTOMT U3 Habopa recae3nvyecknx NyHKTOB € 3a4aHHbIMY KOOpAMHATAMW U, BO3MOXHO, NapamMeTpamMmn ux
nsmeHeHwus. B HacTodawewm ctaHgapTte 3emHas CK BknioueHa B reogesndeckyto CK.

3.1.22 vHXeHepHas cucTema KooppuHaTt (engineering coordinate system): CK ansi mHxeHepHbIX
N3bICKAHWI Ha HeBonbLIOW TEPPUTOPUN.

Tpumepbi

1 CK Ons onpedeneHuss omHocumernbHbIX NOMOXeHUl 8 rnpedenax HECKONbLKUX KUIOMempoe& om ucxod-
HbIX MYHKMOE: 30aHue unu cmpoumesibHas nnouwjadka.

2 O6mexkmoueHmpuyeckaa CK, niokanbHasi Mo OMHOWeEHUK K deuxyueMmycss obbekmy, makoMy Kak
Kopabnb unu kocMuveckull kopabne Ha opbume.

3 BHympeHHas CK dns uzobpaxeHusi, uMeroujass HenpepbieHbIe ocu. 3mo Moxem 6blmb OcHoaol 015
koopduHamHol cemku.

3.1.23

MHTepBan BpemeHM (time interval): AnuTenbHOCTL MeXay ABYMSI MOMEHTaMM BPEMEHM.
[FTOCT 8.567—2014, cTtatbsa 3.2.3]

3.1.24 kapTorpadmueckas npoekuusa (cartographic projection): N'eomeTpudeckoe n3obpaxeHue no-
BEPXHOCTUW annuncouaa (Mnu wapa) Ha NrnocKoCTu.

3.1.25 kooppauHara (coordinate): Yucno v3 ynopsgodeHHoro Habopa N yucern, onvckiBaOLWMX Nomno-
XeHue ToYKK B N-MepHOM NpocTpaHCcTBe.

3.1.26 koopguHaTHasa ceTka (coordinate grid): W3obpaxeHne MepuanaHoB 1 napannenen B kapTorpa-
h1YeCcKon Npoekuun.

3.1.27 KoopAauHaTHble NUHUM (coordinate lines): KpuBble, nonyyawwmecs npy M3aMmeHeHUM TONbKO Of-
HOWM KOOPAWHATLI.

4
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MpumeyvyaHne — Ecnu KoopauHaTHble JMHWK ABMAKTCA KPUBLIMKW, TakMe KOOpAWMHaTbl HasblBakloT
KpMBOJ’IMHEI?IHbIMH.

3.1.28 koopguHaTHble ocu (coordinate axes): KoopauHaTHble NMUHWW OEeKapTOBbIX MPAMOYTONbHbIX
KOOpAWMHAT, MonyyaroLmecs npyv U3aMeHeHUy ToNbKo OJHOW KOOPAWHATEI, TOT4a Kak ABe ApYyrue paBHbl HYIH.

3.1.29 koopauHaTHble nnockoctu (coordinate planes): KoopouMHaTHble NMOBEPXHOCTU [eKapTOBbIX
NPSIMOYrONbHbIX KOOPAWHAT.

MpumeyaHus

1 leopesnyeckue CK 1 cucTeMbI BEICOT ABMNAKOTCA peanu3auvaMm COOTBETCTBYIOLLMX CUCTEM C MOMOLLLIO Teogesu-
YecKunx NyHKTOB, hrandeckmmM oBbeKkToM ABnaeTca 3emns.

2 B nnaHeTapHbIx npunoxeHusx reogesndeckne CK 1 cucTeMbl BBICOT MOTYT MPUMEHATLCS K APYrM HeDecHbIM
Tenam. TepMuHbl, CoAepaliue NaTWHCKWE KOPHW: NnaHeToueHTpuUYecKasi, MapCoLeHTpu4Yeckas, lnuTepoleHTpuye-
ckasi, NyHoLueHTpu4yeckas (Takke ceneHoueHTpuyeckas), — ykasbiBaloT Ha CK, rge ocHOBHaA MMOCKOCTb napannnenb-
Ha NnockocTW skBaTopa 3emnu. TepMWHbl, CogepXalliuMe rpeveckue KOpHW: nnaHeTorpaduyeckas, apeorpaduyeckas,
3eHorpaduyeckas, ceneHorpadmyeckas, — ykasbiBatoT Ha CK, rae oCHOBHOW NMOCKOCTBIO CMYXWUT NIOCKOCTh 3KBATOpa
cobcTBEHHOMO OCEBOrO BpalueHua Tena; Takve CK cnyxat Ans onpeneneHns nonoXeHWn ToYek 1 deTanein NoBepxXHOCTH
COOTBETCTBYIOLLMX NNaHeT cornacHo [5].

3.1.30 koopauHaTHble NoBepxHocTK (coordinate surfaces): MoBepxHOCTM, NonyyawLlMUecs Npyu us-
MEHEHUWN TONbKO ABYX KOOPAMHAT.

n pumMmedyaHune — B reoge3nyecknx KoopanmHatax MMeeTCA TONbKO 0AHa OCHOBHAaA KoOoOpAWMHaTHaA NnoBepxXHOCTE
OTCHETHOro annuncounga.

3.1.31 koopauHaThl (coordinates): Yucna, onpegensolye NonoXeHwe TOYKM Ha MIOCKOCTM, Ha MNo-
BEPXHOCTW UNK B NPOCTPaHCTBE.

MpumeyaHue — Marematnyeckue KOOpAMHATEI COCTABMAT OCHOBY abCTpaKTHOW MOeanbHOW CUCTEMbBI KOOp-
auvHar (aHrn. reference system) 6e3 KOHKpeTHOW peanu3auunu, NpMBA3aHHOW K oObekTam (aHrn. reference frame).

3.1.32 nuHenHas cuctema koopauHarT (linear coordinate system): OgHomepHaa CK, B koTopo# nu-
HeWHbI 06BbeKT 0Bpa3zyeT KPUBONMMHENHYHO OCb.

Mpumepsbi
1 PaccmosiHue edosis mpy6onpoeoda.
2 Mny6uHa HaKITOHHO20 cMeoJs1a He(OPMAHOU CK8AXUHBI.

3.1.33 manas (nonsipHas) nonyock (3nnuncowupga) (semi-minor axis): PaccTtosaHue 0T LeHTpa annun-
couga go noboro nontoca.

3.1.34 mepupguaH (meridian): KoopauHaTtHas NUHUSA paBHbIX OOMAFOT Ha KOOPAMHATHOW MOBEPXHOCTU
chepbl Ny annuncomaa.

MpumeyaHue— 3T0T TEPMUH OBBLIYHO UCMOMB3YIOT ANS ONUCAHUA OYTY MEKY Nonocamu, a He NoNHOW 3am-
KHYTON ourypeil.

3.1.35 mecTHaa cucTtema koopauHart (local coordinate system): JlokanbHas CK, nmetowas cobcTBeH-
Hbl@ MCXOAHBIE MYHKTHI.

MpumeyaHune — 3geck peyb WOET O MECTHBLIX CUCTEMAX HACEnNeHHbLIX NMyHKTOB (Hanpumep, Bnagumup, Poi-
6uHck, KazaHb, [Nogonbek), YbK ceTy pasBuBanvce HE3aBMCUMO OT rocygapcTBeHHON reogeandeckon cetu (I'TC), sagonro
00 NoABMNEHMA MECTHbIX cucTem kKoopawHat CybbektoB ®Pegepauunn (MCK C®). [Ina cozgaHua TonorpadUyeckux ninaHos
ONpefensanucb NCXOOHbIE AaThl: BbIBUPAancs UCXOOHbIA MYHKT C HA3HAYeHHbIMKM KOOPAWHATaAMKU B MECTHOW CUCTEME, ANd
OPWEHTUPOBAHWUA TPUAHTYNALWOHHON CETW BLIMONHANMCL COBCTBEHHbIE ONPEAENEHWA WWMPOTLI, AOMArOThl U a3uMyTa; 06-
paboTka ceTn 4YacTo Benach Ha cpefHen BbicoTe 6e3 npuBeneHns K annuncouay. B npakTyke nocnegHnx neT Takve MecT-
Hele CK Ha3biBaloTCA YCNOBHBIMM.

3.1.36

MOMEeHT BpemeHM (time point): MNMonoxeHne cobbiTUs B BoIBpaHHOW LUKane BpemMeHu.
[FTOCT 8.567—2014, cTtatbs 3.2.1]

3.1.37 Habop koopauHaT (coordinate set): HeCKONbKO BEKTOPOB KOOPAWMHAT, OTHOCALLMXCS K OOHOMN 1
Ton e CK, n, ecnu ata CK aBnaetca AMHaMUYECKON, TakKe K OQHOW 3MoXe KoopauHar.
3.1.38 HavanbHbIN MepuguaH (prime meridian): MepuauaH, KOTOpOMY NpuUNUcaHa Hyneeas 4oNroTa.
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MpumeyaHune — ACTPOHOMUYECKNA 1 rE0OE3MHECKMIA HavarbHble MepranaHbl napannensHel. B pyuHBKMYE OHK
OTCTOAT 3a CHET YKNOHEHWA OTBECa.

3.1.39

Ha4YanbHbIA MOMEHT BpeMeHM (initial time point): YcnoBHbIA (NPUHATEIA MO cOrnalleHn) MOMEHT
BPEMEHMW, MPUHATLIA 33 HAYano cyeTa COOLITUIA UMY YCMOBHLIA HYMb LWKanbl BpeMeHH.
[FOCT 8.567—2014, ctatha 3.2.2]

MpumedyaHune — OBbLEKT HAXOOWUTCH BO BPpeMeHU Ha 3emre.

3.1.40 obwe3emHon annuncoup (mean Earth’s ellipsoid): OTcyeTHbIR annuncona, Hauny4dwmm obpa-
30M nofobpaHHbIA K 3emne: ero LeHTP MakcumarbHO COBMELLEH C LIeHTPOM Macc 3eMnn, Manas nonyoch co-
BMELLieHa Co cpeaHei OCbio BpalleHust 3eMnu, NoCKOCTU Ha4YarnbHOro reoe3anyeckoro U acTpOHOMUYECKOTO
MepuavaHa napannensHbl.

MpumedyaHune—NapameTpbl 06LE3EMHOMO 3NNUMACOULA ONpPenenarnTca MeTogaMM KOCMUYECKOW reoae3ni.

3.1.41 obbeauHeHUe AaHHLIX NOHWXEHHOW ToyHocTH (datum ensemble): HaGop Heckonbkux pea-
nn3auuin ogHon n Tol xe 3eMHon CK unmn cuctemel BbICOT, KOTOPbIE CYLLECTBEHHO HE OTNMYANTCA ANS Lenen
npubNM3nTENbHON NPOCTPAHCTBEHHOW NPUBA3KM.

MpumeyvaHus

1 HaGopbl OaHHbIX, OTHOCALLMECS K pasnuyHbIM peanu3aunsM B Habope AaHHbIX, MOTYT OblTb 0ObeguHeHbl be3
npeoBpa3oBaHnsa KOOPAMHAT.

2 CreneHb «NpUbnManTENbHOCTWY ONpeaensdeTcs nonb3oBaTensmMu 1 0bbIYHO COCTaBMNAeT MeHee 1 AM, HO MOXEeT
[OCTUraTh 2 M.

TMpumep — «WGS 84» kak epynna peanu3sayul, exkmroqyasd WGS 84 (TRANSIT), WGS 84 (G730), WGS 84 (G873),
WGS 84 (G1150), WGS 84 (G1674) u WGS 84 (G1762). Ha noeepxHocmu 3emnu OHU U3MEHUNUCL 8 cpedHeM Ha
0,7 m mexody peanuzayusmu TRANSIT u G730, ewje Ha 0,2 m mexdy peanuszayusamu G730 u G873, 0,06 m mexdy
G873 u G1150, 0,2 m mexdy peanuzauyuamu G1150 u G1674 u 0,02 m mexdy G1674 u G1762.

3.1.42 opauHaTa NNOCKOW MPAMOYronbHOW cUcTeMmbl, «BOCTOK» (ordinate of a plane cartesian
system, easting): PaccTtosiHue B nnockon npsmoyronsHon CK, oTcumMTbiBaeMOe OT OCEBOr0 MepuauaHa Ha
BOCTOK (MOMNOXWTENIbHOE) UMK Ha 3anag, (oTpuuaTtensHoe).

3.1.43 otcueTHbI annuncoup (reference ellipsoid): Cxateil annuncong, Gnuaknin No paamepam K
nnaHeTe Y UCMoNb3yeMbli ANA peLleHus reoges3nyeckux 3agauq.

MpuMeyaHuWe — B peanusauusx CUCTEM KOOpPOMHAT XX BeKa TakKe UCNoNb3yeTcs TEPMUH «peddepeHL-annun-
coMa» — OTCYETHLINM SNNUNCONA, OTNUYaLWMIACA OT obLle3eMHOro annuncovaa. MNapameTpbl pedepeHL-3nnMnconaos
onpedenanics B AOCMYTHUKOBYH 3MOXY W3 HazeMHbIX (Fe0de3nyeckX U rpaBUMETPUHecKUX) naMmepeHuii, o6paboTaHHbIX
C BblOENEHWEM MCXOOHOTO NMYHKTA, Ha KOTOPOM BbINK YCTaHOBMNEHB! UCXOAHbLIE reoae3nyeckne 4aThl.

3.1.44 napannensb (parallel): KoopgnHaTHas nMuHUS paBHbIX LIMPOT Ha KOOPAWHATHOW MOBEPXHOCTH
cdhepbl UNK annuncomnaa.

3.1.45 napameTpuueckas cucTteMma koopauHat (parametric coordinate system): CK, B koTtopow npu-
CYTCTBYET HEMWHEMHBLIA NPOCTPAHCTBEHHBIA NapameTp, U3MEHSOLLMIACA C BbICOTOW UMK rMyBWHOW CMOXHbBIM
UNu HeW3BeCTHbIM 0bpasom (uanyeckas BeNWYUMHA UMK crioxHasa yHKUWS), Havano oTcyeTa napaMeTpoB
BbIYWUCMAETCH UNW onpegenserTca UanyeckMmm U3amepeHnsamu.

I punMedYyaHUe — OB6bl4yHO 0BLEKTOM, Ha KOTOPOM U3MEPAKTCA U BbIMUCNAKTCA NapaMeTpbl, ABNAETCA 3emns.

3.1.46 nnockocTb acTpoHomM4yeckoro mepumpaunaHa (plane of astronomical meridian): MnockocTs,
npoxogslliasl Yepes OTBECHYIO JIMHUIO B JA@HHOM TOYKE napannenbHo (CpegHen) ocu BpalleHns 3eMnu.

3.1.47 nnockocTb reofesnveckoro mepuamnada (plane of geodetic meridian): MNMnockocTe, Npoxogs-
Lasa Yepea HopMarb K NOBEPXHOCTW 3&@MHOr0 3NnUnconaa U ero Mmanyto nonyoch.

3.1.48 nontoc (pole): Toyku Ha cdepe nnu annuncovge ¢ WupoToin +90°.

3.1.49 nonspHble koopauHaTkl (polar coordinate system): [ByxmepHbie KoOOpAWHATBI B €BKNWAOBOM
npocTpaHcTBe, onpedensioline NonoxeHne ToUKM paccTosHueM o Havarna CK v ogHoln yrmoBow KoopguHa-
TOW.

MpuMedyaHne— B TpexMepHOM criydae cM. «Cqepudeckue KoopaAMHATbI».
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3.1.50 npeobpa3oBaHue koopguHaTt (coordinate conversion): [JeAcTBMe C KOOpAMHATaMW, KOTOpoe
M3MeHsEeT KoopauHaThl B UcxogHoi CK Ha KoopauHaThl B koHeuHown CK, npu atom obe CK uMeroT ogHo Hayano
M OOHW UCXOOHbIE MYHKThI.

M punmevyaHne — I'IpeoGpaSOBaHMe KOOpOWHAaT NCNoNb3YET NapamMeTpbl C onpegeneHHbIMKA 3Ha4YE€HNAMMK, NPy
3TOM Nojpa3ymMmeBaeTCHd, 4TO HE NIMEHAKTCA NPOCTPaHCTBEHHbIE PACCTOAHNA MeX Yy peanbHbIMW TOYKaMKM U YITbl MeXOy
oTpe3kamu.

lMpumepsbi

1 lMpeo6pazosaHue seode3uydeckux KOOPOUHam & II0CKUe NPsAMoy20/bHbie KOOPAuHambl ¢ UCMoNL308a-
HueM kapmozapadguyeckoll npoekyuu: ebivyucieHue koopduHam & npoekyuu Faycca—Kprozepa.

2 U3meHeHue eQUHUY U3MepeHUsA: paduaHbl 8 2padyckl, hymbl 8 Memphbl.

3.1.51 npousBogHasa cuctema kooppauHart (derived coordinate system): CK, koTopas onpegenser-
CHA NYyTEM NPUMEHEHMWS onpefeneHHoro npeobpa3oBaHna KOOPAWHAT K KOOpAMHATaM B paHee yCTaHOBIEH-
Hon CK.

MpumeyaHuns

1 PaHee yctaHoBneHHasa CK HasbiBaeTca bazoson CK.

2 [MpowuzsogHaa CK HacnegyeT cBoe Ha4yano 1M MCXoOHble NMyHKTbl OT cBoel basoson CK.

3 lNpeobpasoBaHue koopavHat mexay 6asoson u npounssogHor CK ocyllecTBnaeTcs ¢ MCNOMNb30BaHWEM Napame-
TPOB 1 hOpMYIT, yKa3aHHbIX B onpeaeneHn npeobpasoBaHMsa KOOpOuHaT.

Mpumepsbi

1 BbiyucnieHUe NMNOCKUX nNpsMoyzonbHbix koopduHam CK-63 e npoekyuu Maycca—Kprozepa Ha ocHoge
2eode3uyecKux koopduHam CK-42.

2 Cdeuz koopduHam NMyHKMoe acmpoHOMO-2e00e3UdecKoll cemu, CO8MeWeHHbIX ¢ NyHKMaMu KocMu4e-
ckoll u donnnepoeckoll 2eodesudeckoil cemu, 3ad0aHHbiMu & [13-90, dns nony4eHus koopAuHam MyHKIMos, uc-
nonb308aHHbIX Kak onopHbie e CK-95.

3.1.52 npocTpaHcTBeHHas npuBAa3ka (spatial reference). OnvcaHne MecToONONOXKeHWS B peanibHOM
Mupe.

MpumeyvaHns

1 B HacTosLEM cTaHgapTe NoA NpUBA3KON NOHMMAETCHA ONpedeneHne U NpeacTaBneHne KoopaMHaT U BbICOT xa-
pakTepHbIX TOYEK MPOCTPAHCTBEHHLIX AAHHBIX HA 3a4aHHYI0 3Moxy.

2 Takas NpuBA3ka MOXET UMeTb hopMy METKW, KoZla UMK BEKTOpa KOOPAWHAT.

3.1.53 npocTpaHcTBeHHO-BpeMeHHasa CK (spatio-temporal coordinate system): CocrtaBHasa CK, B Ko-
TOpoW ogHa coctaBHasa CK siBnsieTcd NpocTpaHCTBEHHOW, a Apyrasi — BpeMeHHOMN.

3.1.54 npocTpaHcTBEHHO-NapameTpuyeckasa BpemeHHan CK (spatio-parametric-temporal coordinate
reference system): CocraBHasa CK, cocTosilas n3 npocTpaHCTBEHHbIX, MAapaMEeTPUHECKUX U BPEMEHHbIX CU-
cTeM.

3.1.55 npocTtpaHcTBeHHo-napameTpuyeckasa CK (spatio-parametric coordinate system): CocrtaBHas
CK, B koTOpo# ogHa coctaBHas CK aBnseTcs NpocTpaHCTBEHHOW, a Apyrasi — napaMeTpUYeCcKOn.

n pumMmedHyaHne — Kak npaBnno, NpoCTpaHCTBEHHAA COCTaBNAKLWaA ABMNAETCA nnaHoBon, a napameTpu4eckan
cocTaBnAawwand — BbICOTHOM.

3.1.56 peanusauma cuctembl koopauHar (reference frame): Havano otcyeTa, Habop MCXOAHbLIX MyH-
KTOB MNu napamMeTpoB, KOTOpPbIE ONpedensoT NoNoXeHne Hayana KoopauHart, maclwTtab u opueHTauuo CK.

3.1.57 cxatue (annuncowupa) (flattening): OTHOWweHWe pa3HocTu BoNbLIOK U Manol nonyocu K onb-
Lo nonyocu annuncounaa o = (a — b)/a.

Mpwnmeyanue— Horaa gaetcs s3HameHaTens cxatua 1/f = a/(a — b); 1/f Takke naBecTHo kak obpaTHoe cxaTue.

3.1.58 cuctema BbIcoT (vertical reference frame): Peanu3sauusa puanyeckrx BbICOT Ha penepax HMBe-
NUPHOKN CeTK.

MpumeyaHunn

1 B BonblUMHCTBE Cny4aeB cUCTEMa BLICOT CBA3aHa CO CpedHVMM YpOBHEM Mops, Hanpumep banTtuiickas cuctema
BbicoT 1977 roga, ucnonbaytolasa KpoHWwTaaTckMid oyTITOK. Havano cueta MoxeT ObiTh BbiDpaHo ons rmaporpacuye-
CKUX LIEME, U B 3TOM CIy4ae BLICOThbI MOTYT ObiTb OTpULATENBHEIMU BLICOTAMUW UMK rMyOuHaMU.
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2 leodeanyeckne BbICOThI CBA3aHbI C TPEXMEPHLIMK reofe3nyeckMMr KoOpaMHaTaMM Ha annuncouae, CBA3aHHOM
¢ reogesndeckon CK.

3 CnepyeT paanuyatb cneayoLlne NoHATUS, CBA3aHHbIE C BbICOTaMUW Hafg ypoBHeM mMopsa: ABcontoTHas BbicoTa —
OTMETKa HOPManbHOW BLICOThI TOYKK (BbICOTA rOpkl Hag YPOBHEM MOPS), OTHOCUTENbHASA BbICOTA — Pa3sHOCTb abcomnoT-
HbIX OTMETOK BMM3KopacnoNOKeHHbIX TOYEK (BbICOTa BEPLUWHBI FOpbl HAA NOAHOXWEM) UM BepTUKanbHas AnuHa (BeicoTa
COOPYKEeHWS, BbicOTa 06pbIBa, oBpara), NPeBbIlEHNE — PAa3HOCTb OTCHETOB MO PENKE.

3.1.59 cucrtema koopauHar (coordinate system): VgeanbHbie NPUHLWMNBI U MpaBuna nony4YeHust KoH-
KpPEeTHOW peanu3aumm CUCTEMbI KOOPAWHAT.

MpumeyvaHus
1 BmecTo TepMWHa «CUCTEMa KOOpPAMHAT» B MaTeMaTuKe UCNomnb3yloT Bonee KOPOTKMIA TEPMUH «KOOPAWMHATbIY.
2 3emHasn cucTeMa KoopAauHaT He onucklBaeT opbuTanbHoe ABWxeHWe 3eMnu 1 NonoXeHWs CBeTUN Ha HebecHol

chepe.

3.1.60 cuctema koopawHaTt npoekunm (projected coordinate system): CK, nonydeHHasi u3 reocrpadgm-
yeckon CK nytem npumeHeHWsA KapTorpadyu4eckon NpoekLnm.

MpumeyvyaHua

1 MoxeT BbITb OBYX- UMK TPEXMEPHOM, NPUYEM Pa3MEPHOCTL A0TKHA ObITb paBHa pa3MepHOCTH reorpaduyeckon
CK, 13 koTOpoi oHa nony4eHa.

2 B TpexmepHOM cry4yae nnaHoBble KOOPAMHATLI (reogeanyeckas LiMpoTa U reofesnmyeckasl 4onrota) NepexoisT B
abcuuccy 1 opauHaTy, a reoqesvyeckas BelcoTa OCTaeTcs HEU3MEHHOMN.

Mpumep — MecmHbie cucmeMel kKoopduHam cybnekmoes Poccuiickoil @edepayuu nonyyaromces npumMeHe-
Huem 2eode3uyeckoll npoekyuu Maycca—Kprozepa Kk zeode3uyeckuM KOopOUHamam moYek.

3.1.61 cmeweHue (nepemeLLteHue) To4KM (point movement): [ecTBME C KOOpOVUHATAMU, KOTOpPOE N3-
MeHseT KoopguHaTel B ogHoi CK 3a cyeT nepeMeLLeHns TOYKN.

MpumeyvaHus

1 ameHeHne KoopaMHAT NPOMCXOOUT OT HaYanbHOW 3MOXKW K OPYroi anoxe.

2 B HacToflleM cTaHgapTe OBWKEHWE TOYKU CBA3AHO C TEKTOHUYECKMMMW CMELLEHUAMMW UMW COBPEMEHHBLIMW Oe-
hopMaunAaMM 3€MHOM KOpPbI.

3.1.62 coctaBHasa cuctema koopguHat (compound coordinate reference system): CK, ucnonsayto-
as Kak MMHUMYM OBe HesaBucumele CK.

MpumedyaHune — CK HesaBuCcKMMbI Opyr OT Apyra, ecrii 3Ha4yeHWa KoopauMHaT B OOHOM He MoryT GbITk npeobpa-
30BaHbl MW Npeobpas3oBaHbl B 3HA4YEHUA KOOPAUHAT B APYTOWN.

3.1.63 coctaBHOe gencTBue (concatenated operation): [eicTBue c KoopguHatamu, cocTosLllee M3
nocnenoBaTenbHOro0 NPUMEHEHWS HECKOMNbKUX AENCTBUIA C KOOPAMHATAMM.

I pruiMEeHYaHMNE — B CK 3Ha4eHus KOOpPAOWMHAT BblPaXawTcA B eUHMLAX N3MEPEHNA.

3.1.64 cpepHuih ypoBeHb Mopsa (mean sea level): YpoBeHb NOBEPXHOCTW MOpPSI, OCPEAHEHHEIN 3a ANu-
TENbHbIA NEPVOL BPEMEHM, UCKITHYAOLNA NEPUOONYECKYH YacTb MPUNUBA W CE30HHbIE konebaHus.

MpumeyaHue — lNog cpedHUM YPOBHEM MOPS, Kak NPaBuno, NoHMMaKT CPedHMIA YPOBEHL MOPSA ANs pervoHa,
paccyMTaHHbIN Ha OCHOBE HabNAEHWIA B OAHOW N HECKOMBKUX TOYKaX 3a onpefeneHHsli nepuog BpeMeHn. Ytobel co-
OTBETCTBOBRATL cTaHgapTam MexayHapoaHon ruaporpaduyeckoi accoumnalim, aToT nepuos OOMKeH COCTaBNSaATb OOUH
NMOMHbLIA NYHHBIW UMK 13 19 neT (MeToHOB UMKIT). CpedHUI ypoBeHb Mops B rmobansHOM KOHTEKCTe OTnu4aeTcs oT rmo-
BankHoOro reomaa He bonee Yem Ha 2 M.

3.1.65 craTtuyeckaa cuctema koopguHart (static reference system/frame): CK, B KOTOpoOI M3MEHEHUS
B3aKMMHOTO MONOXEHUs TOYEK HE OTPAXKAKOTCH B KOOPAMHATAX, a onpeAenstolumMe napaMeTpsl UCKIoYakT 3BO-
MIOUMI0 BO BPEMEHMW.

Mpumevarnunn
1 KoopawHaTel To4eK Ha 3eMHOI Kope 1unu BOrvaun Hee B ctaTudeckoin CK He MBMEHSIIOTCA CO BPEMEHEM.
2 MeTtagaHHble ons Habopa gaHHbIX B ctatudeckoid CK He TpebyroT nHgopmaumm 06 anoxe KkoopauHar.

3.1.66 cchepuueckme koopauHaTthl (spherical coordinates): [IByx- Unu TpexmepHble KOOpPAWHATLI B
€BKMMOOBOM MPOCTPAHCTBE, [ae MNOoNoXKeHWe TOHKM onpeaensaeTcsa ABYMS YIIOBbLIMW KOOpAUHATaMu U (B Tpex-
MEpHOM CIny4yae) pacCTOsiHMEM [0 Hayana oTcyerta (AnuHa paguyc-BekTopa).

8
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MpumMeyaHue— Ha annunconge, «BLIPOXOEHHOM» B cdhepy, reoaearyecknue KoOpAWHATLI BKIMHOMaKT paccTos-
HUE [0 NOBEPXHOCTM OTCYETHOW chepsl, @ He ANMUHY paguyc-BeKTopa.

3.1.67 TpaHccopmupoBaHue KoopguHat (coordinate transformation): [deiicTBue c KoopauHatamu,
KOTOpOe NpUBCAMUT KoopawuHaTthl 3 ucxogHoi CK B koHedHyto CK, roe ncxogHas m koHeuyHast CK ocHoBaHbl Ha
pasHbIX Ha4yanax v pasHbiX MCXOOHbIX MyHKTax.

MpumeyaHus

1 TpaHcdhopMMpOBaHWE KOOPOWHAT MCMOMNb3YET NapamMeTpbl, NONyYeHHbIE aMnupuieckum nytem. fliobaa HeTou-
HOCTb B NapameTpax TpaHchopMUpOBaHUS KOOpPAWHAT BONAET U B KOHEYHbIE KOOPAMHATHI.

2 TpaHcdopmupoBaHWe KoopauHaT MHoraa HasbliBakT «datum transformation», 4yTo nogpasymeBaeT uMaMeHeHue
caMux CMCTEM KoopauHaT. [py aToM cnegyeT MMETh B BUAY, MTO TpAHCOPMUMPOBaHWE KOOPOWMHAT U3MEHSAET 3HAYEHWA ca-
MUX KOOPAWMHAT, HO HE U3MEHsIeT ncxoaHbix nyHkToB CK. B HacTosAwWeM cTaHgapTe KOOpAWHAaTEl OTHOCHTCH K peanuaaumm
koHkpeTHoW CK. TpaHcdopMypoBaHWe KOOPAMHAT BO3HWKAET U3-3a Pas3nuyuii HE MEXOY NCXOOHBIMU NYHKTaMW, a Mexay
peanu3aumamm, YTo MOXKET ObiTb 0BYCNOBNEHO Kak Pa3fnMYHbLIM COCTaBOM 0bpabaTbiBaeMbix aHHLIX, Tak U CaMUMK Me-
Todamum obpaboTkn. K npuMepy, pasnnyua mexay banTuidckon cuctemol eelcoT 1977 roga u EVRF 2000 He onuceiBatoTcs
TOMbLKO Pa3HOCTAMMK reonoTeHUMansHblix Yucen B KpoHwtaarckom M AMcTepaamckoM (pyTLLTOKax: Heobxoaumbl BbICOTHI
BCEX PEnepoB, y4acTROBABLUMX B YPaBHUBAHUW. AHANOMMYHO KOOPAWHATLI B OAHOM UCXOAHOM MyHKTe, [ynkoBo, Hecno-
CoBHbI onucaTh BCe HenvHerHble pasnuuns mexay CK-42 n CK-95, xoTs 370 ¥ BO3MOXHO B MaeansHoM 6e3owmboqHoM
cnyyae.

3.1.68 drmamyeckue BbicoThbl (Hag ypoBHeM mops) (height system, physical heights): Npaesuno npe-
00pasoBaHWs reonoTeHUMansHoro Yucna B NUHenHylo Mmepy.

MpurMeyaHue— 30eCb UCMOMNb3YIOT NPUHATYIO TEOPUIO BbICOT.

3.1.69 umnuHapu4eckue KoopauHaTthl (cylindrical coordinates): TpexmepHble KOOPOMHATLI B €BKMNU-
JOBOM MPOCTPAHCTBE, KOTOPLIE ONpefenstT MOoMoXeHWe TOYKW OBYMSA JNIMHEWHbIMW BenMYMHaAMW M OO HOM
YrMoBOMK.

3.1.70

wkana BpemeHu (temporal coordinate system): YnopsagodeHHas nocregoBaTenbHOCTb 3HaYeHWN
BPEMEHMU, criyxallas UCXoQHOW OCHOBOW ANA W3MepeHn BPEMEHMN.
[FOCT 8.567—2014, ctatba 3.2.4]

MpumeyaHue — 30ece UMeeTcs B BUAY Kak uaeaneHas LiKana BpeMeHW (HanpuMep, onpedensieMas yepes
eouHULY M3MEPEHUA BpPEMEHW: «cekyHaa paBHa AnutensHoctn 9 192 631 770 nepuodoB U3MNy4YeHUs...»), Tak U KOH-
KpeTHasA peanvsauuns LWKanbl BpeMeHu (LKana aToMHOro UK KOOpPAVWHWPOBAaHHOTO BPEMEHW, peanusyemas cTtaHgapTom
YacToThl UMK ATANOHOM).

3.1.71 akeartop (equator): Touku Ha cchepe unu annuncomge ¢ wupoton 0°.

3.1.72 annuncoung (ellipsoid): 3amkHyTasd UeHTpanbHaa NOBEPXHOCTb BTOPOro Nopsaaka, uMerLlas B
NPsSIMOYronbHbIX koopauHaTax Oxyz kKaHOHW4Yeckoe ypaBHeHue (x/a)® + (y/b)? + (z/c)* = 1, roe a, b, ¢ — nony-
ocwu annunconaa.

MpumedyaHns

1 3peck Hadano koopamHat Oxyz B UeHTPe CUMMETPUM 3NNMNCoNaa, KOOPAUHATHLIE OCKM COBMNAAalOT C OCAMMU CUM-
METPUK 3MNNNCOoMAE, KOOPOAMHATHBIE NIOCKOCTW — C NMOCKOCTAMKU CUMMETPUN annunconaa.

2 B reogesny nof annaMncoMaomM NOHMMAaETCA CKaTbIA aMnMNcon BpaLleHms.

3.1.73 anoxa kooppguHaT (coordinate epoch): [Jata nnu MOMEHT BpeMEHW, K KOTOPbLIM OTHOCATCS
KoopauHaTbl B AnHamMmuyeckoin CK.

3.1.74 anoxa napameTtpoB (parameter reference epoch): [arta, Ha KOTOPYIO NPMBEAEHLI 3HAYEHWUS Na-
pameTpoB NpeobpaszoBaHus, MEKLW X 3aBMCUMOCTL OT BPEMEHMW.

MpumMeyaHue — 3Ha4eHuss NapaMeTpoR Npeobpa3oBaHua cHavyana HeobxoAMMo NPUBECTU B 3MOXY KOOPAWHAT,
npexne YeMm NpYMEHUTb TpaHcOpMYPOBaHME KOOPOMHAT.

3.1.75 anoxa cucTembl koopauHart (frame reference epoch). Onoxa KoopaMHAT B CNMCKE MCXOOHbLIX
MYHKTOB, ONpedensowmux AMHaMuyeckyto CK.

MpumeyaHue — 3Onoxa cTaTMHECKOW CUCTEMBI KOOPAWHAT ONpPeaensieT HEKOTOPYID CTATUYECKYHD reopesnye-
ckyto CK, kotopas nony4eHa kak peanvsauusi guHamudeckol CK Ha onpegeneHHyto gaTy. Tak, Hanpyvmep, kKoopanHaThl
nyHktoB B 'CK-2011 nonyyeHsl 13 obpaboTku uaMepeHuir 3a nonHele 2010—2011 rogel B cMCTEME OMOPHbLIX MYHKTOB
ITRF2008, npmBeaeHHbIX Ha anoxy 2011.0.
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3.1.76 anoxa TpaHccopmupoBaHusa (transformation epoch): [arta, B KOTOPYIO BbIYUCIEHbI 3HA4YEHWS
napameTpoB npeobpazoBaHWs KOOPAUHAT.

MpumeyaHue— KoopamHaTsl cHadana gorkHbl GbiTe NpUBEAEHsI HA 3Ty aNoXy, Npexae Yem ByaeT npuMeHeHo
TpaHcopMUpOBaHMe KoopaMHAT. 3TO OTIMYAETCA OT 3noxXu NapamMeTpoB, rae caMu 3Ha4eHWs napaMeTpoB TpaHcdop-
MWPOBAHWSA CHa4yana HeoBX0o4MMO NPUBECTU Ha 3MOXY KOOPAWHAT, npexae Yem ByaeT npuMeHeHo TpaHchopMUpoBaHue
KOOpAWHAT.

3.1.77 anoxa (epoch): MomeHT BpemeHun unu aarta.

MpumevyaHne — B HacToAuwemM cTaHoapTe 8noxa BblpaXaeTcA B TPUrOPWMAHCKOM KaneHgape Kak
OECATUYHBIA roa.

Mpumep — 2017-03—-25 no 2puzopuaHckoMy KaneHOapr — amo anoxa 2017,23.
3.2 Obo3Ha4YeHUs U COKpalleHus

B HacToswem cTaHgapTe NpUMeHeHbl criegytolime 0603HavYeHnss U COKpaLLeHus:

a — Bonblaa nonyoch annuMnconaa;

B, L, H — npocTpaHCTBEHHbIE KPUBOMWHENHbIE rE0de3nyYeckue KOOpAMHAaTLI (reoge3nyeckasl LUMpoTa,
reofgesunyeckasl 4onrota, recge3nyeckas BbiCoTa);

€ — NOMNoBUHa paccToAHUSA Mexay pokycamun annuncouna;

C — reonoTeHUManbHOe YUCHO;

E, N, U — TonoueHTpM4YeCcKMe KOOPAWHATLI B KacaTenbHOW NIOCKOCTH;

€ — 3KCLIeHTPUCUTET IMNUNconaa;

g — pearnbHas (DeACTBUTENbHAs) CUna TSKECTH;

HY — HopmanbHas BbICOTa;

T — aHomanbHbIV (BO3MYLLAIOWKIA) NOTeHLMar;

U — HopmanbHbIA NOTEHUWan cunbl TSXKECTH;

W — peanbHbii (4eACTBUTENBHLINA) NOTEHL WA CUMNbI TSXXECTH;

X, Y, Z— npocTpaHCTBEHHbIE AEKAPTOBbl KOOPAWHATI;

X, ¥ — NNOCKWEe NpAMOYToNnbHble KOOpaWHaThI (B MPOEKLMK);

0. — cXaTue annuncouaa;

P, ¢, AL — NPOCTPaHCTBEHHbIE KPUBOMWHENHbIE chepuyeckue KoopauHaTel (ONWHA paguyc-BekTopa,
chepuyeckas WKUpoTa, chepudeckas gonroTta).

[MpumevaHme — Ecnm koopgvHaTbl OTHOCATCA K 3emne, OHW Ha3biBAKTCA TEOLEHTPUYECKUMKW BMECTO
chepr4eckux;

THCC — rmobanbHasa HaBUraLMOHHAs CMYTHUKOBASA CUCTEMA;

NKAO — MexgyHapogHasi opraH1M3aums rpa)xgaHcKon aBnaumm,

NC3 — MCKyCcCTBEHHbIN CNYTHUK 3emnu;

MO — nporpammMHoe obecneyeHue;

PCOB — paguouHTepdepoMeTpus co CBEpXANUHHON Basoii;

CK — cucrema koopauHar;

C.K.0. — cpefHAsa kBagpaTuyeckas owmnbKka (oLeHKa cTaHO4apTHOro OTKMOHEHUSA — cM. [6]);
CRS (Cordinate Reference System) — koopauHaTHas cuctema oTcHeTa;

ISA (International Standard Atmosphere) — mexayHapogHas ctaHgapTHas atmocdepa MKAO;
ITRF (International Terrestrial Reference Frame) — mexayHapoaHasa 3emMHas cuctema KOOpAMHaT;
SLR (Satellite Laser Ranging) — nazepHas nokauus cryTHUKOB;

UML — yHUDMUMPOBAHHbLIN A3bIK MOAENMPOBAHUS,;

WKT (Well-Known Text) — s3blk TEKCTOBOIW pa3MeTKU;

1D, 2D, 3D — ogHo-, ABYX- U TPEXMEpPHbIA COOTBETCTBEHHO.

4 Knaccbl cooTBeTCTBUA

HacTtoawwmi ctTangapTt onpegenser:

- oBa knacca CK 1 BbICOT N0 NpU3HaKy U3MEHEeHWs KOOpAWHAT BO BPEMEHMU;

- 26 knaccos CK 1 cucTem BLICOT, BUOOB AENCTBUIA ¢ KoopaMHaTaMmu cornacHo tabnuue 1. Niobana pea-
nu3auus, 3asBNAKLIAs COOTBETCTBME NPeACcTaBNEHHbLIM KNaccaMm, A0MKHA yKa3blBaTk KNacc COOTBETCTBUA, a
Takxke oTBeYaTb TPeDOBaHMAM NPUNOXKeHUs A.
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Tabnwuua 1— Knaccbl COOTBETCTBUS CUCTEM

COOTKE”Ei(é?FBMH Onmcanwe knacca I'Ipb‘IIJ-I'Ig):'KKeTHVIH
CooTBeTCTEBME KOOPAMHAT U MeTafaHHbLIX NO NPU3HaKy U3MeHeHUs KoOoOpAUHAT
1 Cratuyeckue CK
A2
2 OuHamuyeckne CK
Knacchkl cooTBeTCTBUA KOOPAMHAT NO BUOY KOOPAWHATHLIX NMUHWUA
Meopesnyveckue CK: npamMoyronksHeie, annuncongansHble U cipepruyeckne A3
3 Crartudyeckue CK
4 OuHamuyeckmne CK
5 MpouaBogHble oT reogesndeckux CK
Meope3udeckue CK: reorpacdmuyeckne Ha annuncouge A3
6 Cratudyeckue
T OuHamuyeckue
8 MpowusBogHbie oT reorpaduyecknx CK
9 CK npoekuum
10 MpousBogHbie ot CK npoekunn
Cuctembl BbICOT
" Cratndeckue
12 OuHammnyeckne
13 Mpow3sBogHble CUCTEMBI BBICOT
14 MapameTpuyeckne CK (c omanyveckon BENNUYMHON WK CIIOXHON DYHKUWER)
15 MpousBogHble oT napameTpudecknx CK
16 WHxeHepHble CK (CTponTenkbHble CETKA AN MHXEHEPHbIX U3bICKaHWA, a Taikke obbek-
TOLUEHTpUYEeCKne MHCTpyMeHTanbHble CK)
17 [Mpon3BogHLIE OT UHXKeHepHbIX CK
CucTemMbl BpeMeHHU + LWKanbl BpeMeH! A3
18 [ata v Bpemsa (dateTime)
19 VMcuncneHue BpeMeHu QUCKpPeTHbIMKU edunHuMuamMmu (temporal count)
20 MamepeHne BpeMeHW HenpepbIBHbBIMKW eguHKLamn (temporal measure)
21 lMpou3BogHble CUCTEMbI BpEMEHUN
22 O6beguHeHWe OaHHbIX MOHMXEeHHOW TOYHOCTH (M3 Heckonbknx CK pasHbIX neT)
23 CoctaBHble CK
Knaccbl cooTBeTCTBUA AEUCTBUIM C KOOpAUHaTaMu
24 [MpeobpasoBaHve MaTeMaTUHecKMX KOOpAUMHAT (Mexay maTeMaTtudeckuMu cuctemMamu, A4
BO3MOXHO C NoBoi 3a0aHHON TOYHOCTBH)
25 TpaHchopMUpoBaHUe KOOPAWHAT pasHbIX peanusauuni
(OT anoxu K anoxe UM Mexay pasHbiMW OCHOBaMW, UMEET OrPaHW4EHNUS MO TOHHOCTK)

GostExpert.ru
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OkoHYaHue mabnuuysi 1

Knace Onucanne knacca [lyuier
COOTBETCTBUA NpUNOXKeHUA
26 [MpeocbpasoBaHne nepemelleHns/aBUKEeHNA TOUKM Ad
27 CocTaBHoe gelcTBUe (nocnegoBaTenbHOCTE pa3HOKaYeCTBEHHbIX AENCTBUIA € Koopau-

HaTamu)
28 YacTtuyHoe npeobpasoBaHune

Knaccel TpeboBanuvili no onpegenennto CK unu geicTBui ¢ koopanHaTamu CrpynnupoBaHbl Mo Nnaketam
Bnok-cxem (UML). TpeboBaHus o6beauHEHbl B KNacchl COOTBETCTBUA B NPUOKEHN A,

5 CornaweHusn

5.1 YHudununpoBaHHbIN A3bik MogenuposaHusa (UML)

Brnok-cxembl ans onucaHua CK u OedCTBUIA C KOOpAWHATaMW NpencTaBneHbl HA YHUULUPOBAHHOM
a3blke mogenupoeaHusa (UML). Asbik Bnok-cxem npeactaBnaeT KOHKpeTHbIA BapuaHT UML, ucnonbayembiin B
ctaHgapte (cm. [7]).

Ha 6rnok-cxemax (UML) cepbiM (hOHOM YKa3aHbl Knacchl U3 Apyrux CTaHOapToB.

5.2 ATpubyThbl u 06R3aTENLHOCTbL

B ctaHgapTe Grniok-cxemsbl NpUBeaeHsl B pasgenax 6—12 B suge tabnuu, BHYTPU KOTOPbIX:
- atpubyTam, npuaHakam U CBOWCTBaM npucBauBaloTcs TpeboBaHusa 06A3aTenbHOCTU, NPUBEAEHHbIE B
Tabnuue 2;

Tabnuua 2
OboaHaqeHue VIMa noHATWMA Ha aHrn. (pyc.) Asblke OnpepeneHue
M mandatory (o6a3aTenbHbIN) 3nemeHT TpebyeTca Bcerga
C conditional (ycnoBHbIN) OnemeHT TpebyeTca Npy BbINONHEHUW ONPEefeneHHOro YyCrnoBms
(0] optional (HeoBa3aTenbHbIA) 3AnemeHT He TpebyeTca (He ABnNaeTcHa obAzaTenbHbIM)

- HEOTCMNEXUBAEMbIE CBA3M HE BKMKOYAKTCA B Anarpammbl unu tabnuusbl UML.
Mpw pacxoxaeHun mexay brnok-cxemoi (UML) n TekcTom npeumyliectBo nmeeT brnok-cxema (UML),

6 lMpocTpaHcTBeHHas NpuBs3Ka no koopauHatam. O63op

MpocTpaHCTBEHHAA MPUBA3Ka C NOMOLLbI KOOPAMHAT OMNUCLIBAETCA B HACTOALLEM cTaHhapTe B BuAe
Bnok-cxem (UML) ¢ gononHutensHeIM TekcToMm. Obwasa 6nok-cxema (UML) cogepxuT wects 6nokos (UML),
Kak nokasaHo Ha pucyHke 2. Kaxabiin 6nok npeacraenset cobom naket UML ¢ HazBaHmeM. JTuHMA co cTpenkon
nokasbiBaeT 3aBUCMMOCTb KOHEYHOTO nakeTa 0T MCXOQHOro nakeTta B Havane CTPenku.

K Habopy koopavHaT OOSBKHBI NpUnaraTbCs MeTajaHHble, NonHocTelo onpegensiowme CK, k koTopon
OHW OTHOCATCS; Be3 3TOro onNUcaHusA NonoXeHwe onpegensieTcs HeogHo3HayvyHo. bnok (UML) koopauHaT 1 ux
MeTadaHHbIX onucaH B pasgene 7. Cioga BXoAAT WU ONMCaHWA OENCTBUIA C KOOpAUHaATaMK, HeobXxoaumble Ans
M3MEHEHMWS UX 3Ha4YeHUn npu nameHeHun CK.

B coctaB CK 06blHMHO BXOOAT MaTeMaTUYeckne KOOPAWHATbl M UCXOOHbIE, OMOPHbLIE MYHKTbI (Havano
otcyeta)!). HekoTopbie reopesnyeckue npefctaBneHNUs, Nexallie B OCHOBE MPOCTPAHCTBEHHON MPUBS3KM
no KoopauHaTam, npuBeaeHsl B npunoxenun b. MHdopmaunsa, Heobxogumas gns nonHoro onpegeneHus CK,
onucaHa B pasgenax 9—11 ¢ obwmMKn Oong Bcex Tpex MakeToB CBOWCTBaMWU (aTpubyTamu), onvcaHHbIMWA B
pasgene 8.

1} MHorpa HassiBaemoe datum.
12

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

CucmeMbl KoopduHam [ledcmbBus ¢ koopduHamamu
(npakmuyeckas peanuzauus, CRS) (Coordinate Operations)
Koopdunamel
é._..
(3HO4eHUs,
v M Coordinates)
KoopduHamel Ha4yano omcyema
(MameMamuyeckue, (ucxo@Hble NYHKMSI,
Coordinate Systems) Datums)

0Bwue knaccel (Common Classes)

PucyHok 2 — Bnok-cxema (UML). MakeTbl Mogenu u CTpyKTypa 3aBUCUMOCTEN

HekoTtopble CK MMeT TpeTuit KOMMOHEHT: napamMeTpbl CBA3M ¢ Apyroi npefwecteytowein CK. B Ha-
cTosiwem craHgapte CK, ponyckawwasn takoe npeobpa3oBaHue, HasbiBaeTcs npown3sogHon CK. OnucaHue
OEeNCTBUA C KOoOpAMHATaMW, BKIHas npeobpaszoBaHus KOOpOWHAT, ONpedensiolme Opyry cUCTeEMY, Npu-
BeJeHo B pasgene 12.

[ononHuTeneHele pasbicHeHWsa ans pasgenoB 8—12 npuBeneHsl B NpunoxeHuax B u I MNpumepbl npu-
MEeHeHUs HacToslero ctaHgapTa npu onpenenedun CK unv geicTBUiA C KoopaWHaTaMK NpuBeaeHbl B Npu-
rnoxeHun .

7 KoopauHathbl

7.1 KoopguHatbl u CK

KoopawnHata — oguH 13 n cKansipoB B cocTaBe BekTopa. B egMHCTBEHHOM 4Miche KoopauHaTa Menosb-
3yeTcsi Ans 0603Ha4YeHVA O4HOro 3Ha4eHusi, BO MHOXECTBEHHOM YMCIe KOOPAMHATLl MCNOMb3YOTCA B CMbICHe
MaTeMaTU4eCKUX naearnbHbiX KoopauHat (aHrn. coordinate system).

BekTop (aHrn. coordinate tuple) — 370 ynopsagodeHHas nocrnefoBaTeNbHOCTL KOOPAMHAT, onpenens-
OLUX NOMNoXeHWe ofHOM TOUKW. KoopAuHaThl BHYTPW BEKTOpa He3aBUCUMELI Apyr oT Apyra. Konu4ecTso Koop-
OVHaT B BEKTOPE paBHO pa3MepHOCTM NpOCTpaHCcTea.

Habop (aHrn. set) koopanHaTt npeacTaensaer cob0i CNMCOK BEKTOPOB B oqHOWM 1 Tow e CK. Ecniv Habopy
koopauHat npunucaHa Hekotopasa CK, To Bce BekTopbl B 3TOM Habope HacnenywT 3Ty cBdA3b. Ecnu onuceiBa-
€TCA TOMbKO OfHA TOUYKA, TO CBA3b Mexay BeKTopoM koopauHat u CK yctaHaBnuBaeTcs No NpsAMON aHanormu.

MpuHUMNbI cTaTUdecknx U auHaMmmudeckux CK nanoxensl B 6.3. Ecnu CK guHamudeckas, onepauum Hag
BEKTOpamMu B Habope AONYyCTUMbI TOMBKO B TOM CryYae, eCriv BCe BEKTOPbl OTHOCATCS K OOHOW U TOW e anoxe.
B HacTosiLem cTaHgapTe npegnonaraeTcs, YTO BCe BEKTOPbI KOOpAUHAT B Habope OTHOCATCSH K OQHOW yKa3aH-
HOW 3MOXe KoopAMHaT.

CK 1 anoxa oTHOCATCA K MeTagaHHbIM KOopauHaT.

Habopbl koopauHart, oTHocawwmecs K ogHol CK, moryT ObiTe oTHeceHbl K gpyroil CK ¢ nomolbio gei-
CTBWA Haf KoopanHaTtamu. [JeficTBUe ¢ KoopaMHaTamun BbIMOMHAETCA Haa KoopaMHataMmn, a He Haa CK. [ei-
CTBME C KOOpAMHaTamu MOXeT ObiTb OOWHOYHLIM UMM COCTaBHbIM (cM. pasgen 12). bnok-cxema BbICOKOroO
YPOBHSA ANS M3MEHEHUHA KOOPAMHAT NoKasaHa Ha pucyHke 3.
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BX0A
Hadop koopdunam 1 f——

BbIXO[
—

lledcmbue 1
{mpaHcpopmupoBaHue)

OmHocumcsa K

0dbeduHeHHsbIU

MemadaHHsie 1 Hadop
koopduHam 3

BXxof
Hadop koopduHam 2 f——

BbIXO[
——

Netcmbue 2
(npeodpa3soBarue)

OmHocumca K OmHocumcs K

MemadaHHble 2 MemadaHHsie 3

PucyHok 3 — lMopsaaok OeicTByi ¢ KoopauHaTamuy ana nonyvyeHus obbeanHeHHoro Habopa koopanHaT

Habopbl koopawHaT, oTHocsWwuMecs K auHamudeckoit CK B 3agaHHyto anoxy t1, moryT 6biTe Npeobpaso-
BaHbl B APYTYHO 3Moxy, {2, ¢ MOMOLULI AeNCTBUS, OABUKEHNS (NepemMeLleHis) TOUKN, KoTopasi NogpasyMesaet
M3MeHeHWe KOOpAWMHAaT BO BPEMEHU, YacTo OMUChbIBAEMOe C UCMONb30BaHWUEM NMHERHbIX CKOPOCTEN, Kak 3To
CXeMaTM4HO MoKa3saHo Ha pUCyHKe 4.

BX0[
Hadop koopduHam &4 p——ro

DedcmBue 3
(nepeMeweHue
moyKu)

BbIX0[
——-| Hadop koopduHam 5

OmHocumcs K OmHocumca K

MemadaHHble 4 MemadaHHsle 5
Cucmema koopdunam A Cucmema koopduHam A

|Hc1 anoxy 1 Ha 3noxy £2

PucyHok 4 — lNopsagok oencTByiA ¢ KoopauHATaMu Npyv U3MEHEHUM 3MOXM KOOPAWHAT

Takke MOXHO NPUBECTU KOOPOAMHATHI U3 0aHOW AuHamudeckol CK, 3agaHHble Ha OOHY 3MOXy, B OPYTYH
onHamuyeckyro CK Ha gpyryto anoxy, Takke MOXHO M3MEHUTb KOOpAMHATHI Mexay auHamuyeckon CK un ctatu-
yeckon CK nnun HaobopoT. dononHuTensHaa nHdopmaunsa npueedeHa 8 B.1 n B.5.

KauecTBeHHbIe XxapaKkTepUCTUKM KOOPOMHAT perynupytotcsa nonoxeHunamu NOCT P 57773.

7.2 OnucaHue CK

3nemMeHThbl, Heobxogumble ansa 3agaHna CK v gerncTBmMiA ¢ KoopauHaTamu, onMcaHel B pasgenax 8—12.

Ons 3agaHus CK unu gencTeuma ¢ KoopguHatamu Tpebyercs:

a) nonHoe onucaHue, Kak onpefeneHo B HACTOALWLEM CTaHOApTe; Unu

B) ccbinka Ha NorHoe onvcaHWe B peecTpe recfge3ndeckux napaMeTpoB (Cobinka OenaerTcs Ha peecTp
W Ha naeHTUMKaTop onncaHua obbekTa B 3TOM PeecTpe); unm

B) MOSMHOE OMMCaHWe M CChbifika Ha peecTp (B cryyae NpoTMBOpeYMs NofHoe onMcaHe obbekTa AOMMKHO
npeobnagaTe HaJ CCbINMKOW HA peecTp).

Cnocobbl, npuBegeHHble B nepeyncreHunsx a), 6) ABnsaTca B3aMMo3aMmeHseMbiMK AN npegocraene-
HWS NOSIHOTO OMUCaHWUs, MPKU 3TOM YKasaHHoe B nepedyncnennn 6) pekomeHayeTcs Ans NpocToThl, HO ecnn CK
HEeT B peecTpe, onucaHue HeobxoaMMo gaBaTth SBHO M NMOMHOCTLI. B obonx MeTogax nopsagok KoopauMHaT B
Ka)KOoOM BEKTOpEe LOIKeH COOTBETCTBOBAaTb yKazaHHOMY B onvcaHumn CK.

Ecnu ncnonb3yetcsa cnocod, npyBedeHHbI B nepeducrneHun 6) (ccoinika Ha peecTp), NpunoxeHune (npo-
rpamma), KoTopomy Tpebyetcsa Toneko noaTeepxaeHue tuna CK unu aencTeus ¢ KoopauHataMy, MOXET cae-
naTb 3TO NOCPEACTBOM CChINKM HA peecTp W naeHTudukaTop U3 atoro peectpa. Npr aToM HEeT HeobxoaMMOCTH
M3BneKaTb U3 peecTpa BCe 3NEeMEHTbI, COCTaBMSLINe NONHOe ONMcaHue, ecnn He TpebyeTcs UX NOMHOCTLI0
LUMTUPOBATL UMW BLINONHATL OEWCTBUE C KOOpAWHaTaMM.
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7.3.1 TpeboBaHuA k cTaTu4eckum CK
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TpeboeaHue — Bce BeKTOpbl B HaGope KoopauHaT AOMKHbI OTHOCUTLCS K ogHol CK.

7.3.2 TpeboBaHuA K AuUHamnyeckum CK

CK onucaHbl B pasgene 9, a Ha4yarno oTcyeTa U McXodHble, OnopHble NyHKTel — B pasgene 11. Cnegyio-
wme nogtunbl CK MOryT MMeTb AMHAMUYECKUIA XxapaKkTep UMK ObiTb CBSA3aHbl C MOAENLI0 NMUHERHbLIX CKOPOCTe
W, cnefgoBaTenbHO, MoryT BbiTe AMHAMUYECKMMU (reofeandeckue, reorpacdudeckre cuctemMsl BoicoT, CK npo-

eKUMK, a TakKe NX Npor3BoaHbIe BapMaHTbi).

MpumeyaHune — CK aTMx nogTMNoB He oBA3aTeNbHO ABMNAIOTCA OUHAMUYECKMMK; Y4TOBbl MPOACHWUTE 3TO, He-
o6xogumo n3yunTb ux atpubyTel CK 1 ceass ¢ PointMotionOperation.

Tpe6boeaHue — ecnu CK, k koTopoi oTHOCUTCA Habop KoopauHaT, ABNAETCH AMHAMUYECKOW, BCE BEKTO-
pbl B Habope KoopaWHaT AOMKHbI OTHOCUTLCSH K O4HOW 3rnoxe.

7.4 Bnok-cxema (UML) naketa Coordinates

Ha pucyHke 5 nokasaHa 6rnok-cxema (UML) ons MmeTagaHHeix koopauHat. OnpegeneHns Knaccos B na-

KeTe npuBedeHbl B Tabnuuyax 3—5.

{crs.datum.oclAsType(DynamicGeodeticReferenceFrame or
DynamicVerticalReferenceFrame) implies count(coordinateEpoch)=1}

I
1
I
Cm. [1] I

“interface”

3noxa koopduHam coordinateEpoch
Beidupaemcs u3 npusHaka rsid

I
| +/ coordinateEpoch

Geometry:Geometry

CoordinateEpoch 0.1

+/crs

“interface”

+ coordinateEpoch: Measure

"interface”
CoordinateSet

+coordinateMetadata

; CoordinateReferenceSystem

Bud CK Beidupaemcn
U3 npusHaka rsid

"interface"”

CoordinateReferenceSystems:CRS

"interface”

CoordinateMetadata

+ crs:CRS

+ coordinateTuple: DirectPosition [1.*] {ordered]

—_

+ crslD: MD_Identifier [0..1]

+ coordinateEpoch: DataEpoch [0..1]

OzpaHuyeHus:

{count(crsID)+counticts)=0}
{crs.datum.oclAsType(DynamicGeodeticReferenceFrame unu
OynamicVerticalReferenceFrame) implies count(coordinateEpoch)=1}

PucyHok 5 — Briok-cxema (UML). Baanmoceasu Mexay koopauHaTamu U MeTagaHHbIMKU KoopauHaT

CesA3b Habopa koopauHaTt ¢ CK (Bknoyas ocobbi cnyvan Habopa, cogepXallero TonbKo OguH BEKTOP
KoopauHar) siensieTca obasatensHon. Onpegenstowne anemeHTsl knacca CK onucaHel B pasgene 9.
OrpaHudeHne Ha MeTagaHHble KoopauHaT (MOBTOPSKLMECS B reOMeTpun) ykasbiBaeT, 4To ecriv CK siB-
nseTca AMHaAMWYeCKOW, TO AOMOMHUTENbHbLIN Habop KoopaWHaT JOmKeH ObiTb CBA3aH C yKa3aHHOW 3MOXOi
koopauHat. 370 obecneyMBaeT yCnoBHOCTL aTtpubyTta coordinateEpoch. Aensertcsa nu CK guHamudyeckon,

cnegyet u3 onpegenenus CK (cm. pasgen 11).
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Tatnuua 3— Onpegenstowme anemMeHThl kKnacca Coordinates::CoordinateMetadata

Onpegenenne (Definition):

MeTagaHHble, HeobxoguMble ANA NPHUBAZKK N0 KOOpAUHATaM

LWa6non {Stereotype): Interface

ATpubyT knacca (Class attrlbute}:  Concrete

Hacnegyet ot (Inheritance from): {none)

ObwepnocTynHbie atpubyTni {Public attributes):

Hma atpubyta HoeHtudukatop UML Tun gaHHbIX
Woentudpukatop CK  crsiD MD_ldentifier
OnpegeneHue CK crs CRS

dnoxa koopauHaT coordinateEpoch DataEpoch

0O6a3aTencHOCTL

C

Makcumym
BXOXOEHWIA

1

OnwucaHue aTpubyTta
ngeHMpurkatop CK,
K KOTOpPOA OTHOCWTCA
HaGop koopauHaT

nonHoe onucaHue
CK, K KOTOPOWM
OTHOCUTCH Habop
KoopauHaT

anoxa, B KOTOPO#A
Hafop KOOpOUHET,
OTHOCALLMIACH

K AMHamudeckoi CK,
DelcTBUTENeH.

MpumevyaHue-—
Tpebyetcsa, ecnu CK
sBnAeTca
OWHAMUHECKOHN,

B NPOTUBHOM Cllyvae
He crnegyet
YKa3bIBATE.

OrpaHnyeHuA: {count (crsID) +count {CRS) >0}
MpumevyaHue —Cm.7.2.

count{coordinateEpoch)=1}

{crs.datum.occlAsType (DynamicGeodeticReferenceFrame or
DynamicVerticalReferenceFrame) nogpa3symeBaeTt count (coordinateEpoch)=1}

{crs.oclAsType(GeodeticCRS Vertical CRS) & count{crs_velocityModel)>0 nogpasymesaer

{ecnun crsID OTHOCWUTCA K AMHamudeckol CK, To count (coordinateEpoch) =11}
MpumevyaHue — OrpaHndeHue obecneuvBaeT OrpaHUYEHHOCTE ANS KOOPAVHATHOW aNOXM.
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Tabnuua 4 — Onpegensawwne anemenTsl Knacca Coordinates::CoordinateSet

Onpegenenne (Definition):  onucaHwe BekTopos KoopauHaT B Habope.

NMpumevaHue —OguH BEKTOP paccMaTPMBAETCA Kak HacTHbIM cryvan Hafopa, CoAepXaLlero TOBKO OgUH
SMNEMEHT.

LaBnoHx (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet ot (Inheritance from): {none)

Ponu B cBA3n (Association roles):

MakcuMym

Hma ceasm  HpoeHtudwkatop UML  Cesab C 0Oba3arencHOCTE  BXOWAEHWW OnucaHue CBA3W

(6ea nMeHu) coordinateMetadata  CoordinateMetadata M 1 MeTagaHHbIe
KOQPAMWHAT, Ha KOTOpble
ceblnaeTea aToT Habop
KoopauHaT

O6weaocTynHbie atpubyThl (Public attributes):

Amn Makcrumym

arpubyra WoeHtucpukatop UML  Tun AaHHbIx O6asatensHocTs  BxoxaeHwd Onwucanue atpubyrta

Bextop coordinateTuple DirectPosition {ordered} M N NONGKEHHe TOMKH,

KOOpAWHAT onuchiBasMoe
BEKTOpPOM

17
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Tatnuua 5— Onpegensatowme anemMeHThl kKnacca Coordinates::DataEpoch

Onpenenenne {Definition).  BpemeHHol aTpubByT Habopa KoopAWHAT, KOTOPbLIA OTHOCUTCA K AUHAMMWYECKON
CK

LWabnoH (Stereotype}: Interface

ATpubyT knacca (Class attribute):  Concrete

HacneayeT oT (Inheritance from): {none)

Ucnonwayetcs B {Used by): Coordinates::CoordinateMetadata

Ponu B cBA3n (Association roles):

WneHTudukaTop Makcumym
Hma ceAsK UML CefAsb ¢ 0O653aTenLHOCTE BXOMASHUA OnucaHue CBA3W
SourceEpoch coordOperationFrom Coordinate Operations:: 0] 1 DelicTeMe ¢
CoordinateOperation KoOpAUHAaTaMK,
B KOTOpOE BBOAWTCA 3Ta
aroxa KoopauHaT
TargetEpoch coordOperationTo  Coordinate Operations:: o) 1 OelcTene ¢
CoordinateOperation KoopOuHaTamu, 3
KOTOpPOro BLIBOOUTCA 3Ta
arMoxa KoopauHaT
{Ges nmeHn)  directPosition Geometry::Geometry O 1 recMeTpua M1

recMeTpuu, K KOTOPHM
OTHOCHTCAH 3Ta 2noxXa
KoopaWwHaTt

MpumeyaHne - Kaccoumaumm us Geometry::Geometry: Bug coordinateEpoch sBeiBogutes M3 atpubyra
rsid. (Cwm. [1]).

O6wegocTynHbie atpubyThl (Publlc atiributes).

WUma ApexTtuchukaTop Tun Makcumym

arpubyTta UML OaHHBX O6a3aTencHocTE BXOWOEHWA — OnucaHue atpubyta

Jnoxa coordinateEpoch Measure M 1 fara, Korga KoopauHaTe NPUBA3aHE
KoopavHaT Kk AvHamuyeckol CK, BeipaxeHHas

B BUe AecATUMHOrO roja
B IPUIOPUAHCKOM KaneHaape

Mpumep — 2017-03-25 no
2pusopuUaHCKOMY KanleHdapro — 3mo
snoxa 2017,23.

7.5 Bnok-cxema (UML) uzameHeHMW KoopavHaT

KoopauHaTbl MOTYT GbiTh M3MEHEHBI MpU NpuBedeHun B apyryto CK. Ecnun CK auHamuyeckas, KoopanHa-
Thbl TAKKe MOryT ObITb NPUBEOEHb! K APYroi 3rnoxe Unv ogHoBpeMeHHo Kk apyroi CK u gpyroit anoxe.

18

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

B HacToswem ctanpapte knacc CoordinateOperation umeeT age uenu:

a) onpenenvTb TpeboBaHUA 4N ONUMCaHUs AEACTBUS C KOOPAWHATAMU;

6) NpUMeHWUTL OeNCTBUE C KoopAUHATaMKU OM51 USMEHEHWUs1 KOOpOWHAT.

Onpegensiowme anemeHTsl Ansi knacca CoordinateOperation v cBsi3aHHbIX C HAM KNAaccoB W UX WUC-
nonb3oBaHWe Npu 3agaHvu JelCTBUIN C KoopauHaTaMu npuBedeHbl B pasgene 12. 3geck nogpobHo paccma-
TPUBAKOTCH TOMBKO T€ aTpUByThl, KOTOPbLIE OTHOCATCH K M3MEHEHUIO KOOpAMHAT.

Ha pucyHke 6 nokasaHa 6bnok-cxema (UML) npumeHeHust 0elcTBUA C KOOpAMHATaMW B METafaHHbIX
KOOpAWHaT.

HeinctBme CoordinateOperation.transform(CoordinateSet) namensier koopanHaTbl:

- npeobpasyna u3 ogHon CK B gpyryo CK; n/mnu

- B cny4ae auHamuydeckon CK npuBoauT OT OOHOM 3N0OXKM KOOpOMHAT K APYron anoxe.

HononHutensHas nHdopmMaums o codeTaHusax npueegeHa B B.1.3.

transform(CoordinateSet) nmeeT yeTkipe orpaHuYeHUs, KOTOpPLIE TPEBYIOT, YTOGLI:

- ncxogHaa CK n/vnu anoxa Obiny TakKMMK e, Ha KOTOPbIe CChINaeTcs BXOAHON Habop KOOPAMHAT; 1

- koHeyHast CK n/unu anoxa 6bInu TakuMK e, Kak y BeIXOOHOro Habopa koopauHar.

transform(CoordinateSet) pabotaeT ¢ ynopsgoyYeHHbIMW BEKTOPaMW KOOPOWHAT, MMEOWUMMK Tun
DirectPosition. 3To o3Hauaer, uto Korga transform(CoordinateSet) npumenseTca k Habopy KoopauHaT, co-
JepxKalleMy HECKOMBKO BEKTOPOB KOOPAMHAT, NOPSIAOK BEKTOPOB B Habope KoopaMHAT COXpaHsieTcs.

MpumeuvaHnne — transform(CoordinateSet) pabotaeT ¢ BekTOopaMu KooOpOWHAT M HE 3@aHUMaEeTcHd reome-
Tpuiecko uHTepnonsunen. Korga Habop koopauHaT nofBepraeTtcs AeWCTBUI0 C KOOpAWHaTaMu, reoMetpusi oBbl4HO
coxpaHsieTcs.

“inferface”
CoordinateOperation

+ transform(CoordinateSet): CoordinateSet

O0c2paHU4YeHUA

{transform() pre sourceCRS=CoordinateSet.coordinateMetadata.crs}

{transform() pre count(CoordinateSet.coordinateMetadata.coordinateEpoch)=1 implies
sourceCoordinateEpoch=CoordinateSet.coordinateMetadata.coordinateEpoch}
{transform() post CoordinateSet.coordinateMetadata.crs=targetCRS}

{transform() post count(CoordinateSet.coordinateMetadata.coordinateEpoch)=1 implies
CoordinateSet.coordinateMetadata.coordinateEpoch=targetCoordinateEpoch}

Source Target SourceEpoch TargetEpoch

+sourceCRS +targetCRS | +sourceCoordinateEpoch | +targetCoordinateEpoch
0.1 \ 0”1‘, 0"1\ 0"1\
“inferface” “interface”
CoordinateSet Coordinates:DataEpoch
CoordinateReferenceSystem:CRS + coordinateEpoch: Measure

PucyHok 6 — Bnok-cxema (UML). BaavmocBa3n eNcTBMiA € KoopAuHaTamMu U MeTagaHHbIX
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8 O6wme Knacchl

8.1 MageHble aTpubyTblI/OCHOBHLIE CBOWCTBA

8.1.1 BeepeHue

Maket Common Classes cogepxut atpnbyThl 1 CBONCTBA, 00LME ANS HECKOMBKMX OOBEKTOB, MCNOMb-
3yeMbiX Npu NpyBA3Ke No koopavHatam. 3T obbekThl: CK, HAa4ano oTcyeTa u UCXoOHble, OMOPHLIE MYHKTHI,
MaTeMaTU4ecKMe KOoOpauHaTbl U OeWCTBUA C KOopauHaTtaMu, a TakkKe HEeKOTOpbie CBA3aHHbIe C HUMMK KNacchbl
HacnenywT 3HaqeHusa atpubyToB n3 naketa Common Classes. 310 obneryaer MogynsHOE NporpaMMupoBa-
HWE UMeH, MAEHTUUKaATOPOB W NCEBAOHMMOB, a TakKe MCMnonb3oBaHue (Uenb NpUMeHeHua U obnacTb npu-
MEHEHWSA).

8.1.2 NmAa n nceBOOHUM

OpHumM 13 aTpubyToB AiIBNAETCH OCHOBHOE UMs 0b6bekTa. OBbeKT MOXET UMETbL anbTepHaTUBHbIE MMeHa
MW NCEBAOHUMbI.

Mpumep — HazeaHue CK moxem 6bimb «North American Datum of 1983», a66peeuamypa «NAD83».

MepBu4yHbie MMeHa obbekToB uMerT Tun aaHHbix MD_ldentifier, onpegenenHbin B TOCT P 57668.
MNceBooOHUMBI MMERT TUN AaHHbix GenericName, onpegeneHHbli B [7].

8.1.3 WpeHntndmkatop

Ewe ogHum aTtpubyTom aBnseTcd naeHTudukatop. 3TO YHUKanNbHbBIA KOO, UCMOMb3yeMblid AN CChIMKKU
Ha 0BOBLEKT B JAaHHOM MecTe.

Mpumep — MNeodesuyeckuli peecmp moxem npuceoums NAD83 yHukanbHbIld ko4 «6269».

MaeHTudukatopbl nmetoT Tun gaHHbix MD_Identifier.

MoMUMO MCNONb30BaAHUA UOEHTUMUKATOPA B KAYeCTBe CChINKW Ha onpederieHne B reofe3nyeckom pe-
ectpe ISO Geodetic Registry (ISOGR)”, naeHTudukaTop Takke MoxeT BbiTh BKITHOYEH B onpegeneHve obb-
eKTa, 4Tobbl 06eCcneynTb CChINMKY Ha 3TOT OOBLEKT.

8.1.4 Llenb npuMeHeHNA U NPOCTPaHCTBEHHO-BPEeMeHHas NPOoTAXKEHHOCTb

Llene NnpyMmeHeHUs — onucaHue OCHOBHOW Uenu unu uenen, Ana KoTopbix npuMmensaetcs CK unu gein-
CTBME C KOOpOMHATaAMMU.

DomainOfValidity onucan B MTOCT P 57668.

Tun panHbix B aToMm nakete [EX_Extent] npenctaenser cobol COBOKYNHOCTb 3MEMEHTOB MeTafaH-
HbIX, OMUCBLIBAKLLMX MNPOCTPAHCTBEHHO-BPEMEHHYK MPOTSAXKEHHOCTb WMCTOYHMKOB, 0OBEKTOB, COOLITUR
mnu aenedunid. Knacc EX_Extent cogepxut uHdopmauumio o npoctpaHcteeHHon (EX_GeographicExtent),
BpemeHHon (EX_TemporalExtent) u BbicoTHoit (EX_VerticalExtent) npotsikeHHocTu udero-nubo. EX_
GeographicExtent moxer 6biTb nogknaccom EX_BoundingPolygon, EX_GeographicBoundingBox
n EX_GeographicDescription. O6beaguHeHHass NpPOCTPAHCTBEHHO-BPEMEHHAA NpoTsxeHHocTs (EX_
SpatialTemporalExtent) npencraenser coborn EX_GeographicExtent. EX_SpatialTemporalExtent siBns-
etcsi nogknaccom EX_TemporalExtent. MonHbiid naket ykasan B FOCT P 57668—2017 (pucyHok 19).

Knacc EX_Extent wwmeer Tpu HeobsizaTenbHble pornu ¢ wWmeHamu «geographicElementy»,
«temporalElement» n «verticalElement», a Takke pone ¢ uMeHem «description». [JomkHa ncnons3oeartbcs
X0TA BObl 0gHa U3 YeTblpex poneit. CnoBapb AaHHbIX ANA 3Tol Anarpammel npueseneH B FTOCT P 57668—2017
(tTabnuua B.15).

B HacTtosiwem ctaHgapte Scope u DomainOfValidity ceazaHbl 4epes atpubyt ObjectUsage.domain.
370 obneryaeTt onucaHWs MCNONbL30BaHKs, Takue kak «Llenb 1 B obnactu A, uens 2 B obnactu B».

Scope 1 DomainOfValidity sensatoTcs Heobsi3aTenbHbIMK ANs cokpalweHus onvcanua CK ¢ ucnonb-
3oBaHnem WKT (cm. [8]). OgHako HacToATENbLHO PEKOMEHOYETCH, YTODBI B reofe3nMyecknx peectpax 3anucu
ana CK n geinctBuin ¢ KoopauMHATaMK BKITKOYanuW no KpanHen mepe ogHy napy Scope + DomainOfValidity.
HononHutensHo MOryT BbITh 3agaHbl AONONHUTENBHbIE Napbl Scope + DomainOfValidity.

8.2 bnok-cxema (UML) obwmx knaccoB

Ha pucyHke 7 nokasaHa bnok-cxema (UML) knaccoe naketa Common Classes. OnpegeneHus knaccos
B NnakeTe NpueedeHbl B Tabnuuax 6—38.

Tunbl ganHeix MD_Identifier v EX_Extent onpenenensl B TOCT P 57668. Bnok-cxema (UML) atpu-
DyTOB 3TUX KMaccoB, MMEKLLMX 0coboe 3HaueHWe AN HAcToslllero cTaHoapTa, NokasaHa Ha pucyHke 8.

1) https://geodetic.isotc211.org/
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Knacc EX_Extent cogepxut nHdopmaumo o reorpaddM4eckom, BEPTUKaANbHOM M BPEMEHHOM macliTabax.
EX_GeographicExtent moxet 6biTb nogknaccom EX_BoundingPolygon, EX_GeographicBoundingBox n
EX_GeographicDescription.

“Interface”
IdentifiedObject
+ name: MD_|dentifier
+ identifier: MD_ldentifier [0..]
+ alias: GenericName [0..%]
+ remarks: CharacterString [0..1]

A

“interface”
CoordinateSystems:: " "
CoordinateSystem ) DafaType
"interface” ObjectDomain
“interface” ObjectUsage + scope: CharacterString
CoordinateSystems: + domain: ObjectDomain [0.+] + domainOfValidity: EX_Extent
CoordinateSystemAxis A
“interface” - -
CoordinateOperations: interface
OperationMethod CoordinateReferenceSystems:CRS
“Intferface”
CoordinateOperations: "interface"”
GeneralOperationParameter Datums::Datum
‘inferface” “inferface”
Datums:DefiningParameter
. Datums:DatumEnsemble
“inferface” " "
Datums:Ellipsoid inberf ece
G CoordinateOperations:

_ CoordinateOperation
“interface”

Datums::PrimeMeridian

PucyHok 7 — Bnok-cxema (UML). MakeTr Common Classes
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22

"interface”
IdentifiedObject

name: MD_ldentifier

Identifier: MD_ldenfifier [0..%]
alias: GenericName [0..%]
remarks: CharacterString [0..1]

i

“interface”
ObjectUsage

"DataType”
ObjectDomain

+ domain: ObjectDomain [0..*]

+ scope: CharacterString
+ domainOfValidity: EX_Extent

Cm. TOCT P 57668

"DataType”
Common classes:MD Identifier

Citation and responsible party
information:Cl Citation

+ authority: ClCitation [0.1]

+ title: CharacterString

The class Cl_Citation has

further optional atfributes

+ code: CharacterString

+ codeSpace: CharacterString [0.1]

+ version: CharacterString [0.1]
+ description: CharacterString [

0.1

+ geographicElement | 0.

—

"DataType”

Extent information:EX_Extent

+ description: CharacterString [0..1]

02paHUYeHun
{lcount{description+geographicElement+temporalElement +verticalElement)}>0}

EX Geograp

"Abstract”
Extent information:

+ temporalEiemeanO.* + verfitalElemeanO..*

Extent information:
EX_TemporalExtent

Extent information:
EX_VerticalExtent

1

hicExtent ésEaHalElemen‘r

A

1%

Extent information:
EX_SpatialTemporalExtent

Extent informat

EX_GeographicBoundingBox

ion:: Extent information:
EX_BoundingPolygon

PucyHok 8 — Bnok-cxema (UML). Tunel gaHHeix cornacHo FOCT P 57668 (Metadata)
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Tabnuua 6— Onpegensawlwmne anemedTsl 06WmMx knaccos Common Classes::IdentifiedObject

Onpepenedwne (Definition):  upeHTudhukauum obbekTa, ceasaHHoro ¢ CK
LLia6noH (Stereotype): Interface
ATpubyT knacca {Class attribute):  Abstract

Hacnegyert ot (Inheritance from): (none)

O6obwaeT (Generalization of): ObjectUsage, Coordinate Systems::CoordinateSystem,
Coordinate Systems:: CoordinateSystemAxis
Datums::DefiningParameter, Datums::Ellipsoid, Datums::PrimeMeridian
Coordinate Operations::GeneralOperationParameter, Coordinate Operations::OperationMethod

Ponu B cBfAsu (Association roles):  (none)

O6wenocTynHble atpubyThi (Public attributes):

HoeHTndn- Obasatens- Makcumym

Wma arpubyvra karop UML  Twn gaHubIx HOGTb BxoxOeHun  Onucadwe atpnbyra

Wmn obnekta name MD_ldentifier M 1 OCHOBHO® HMA, no KOTOPOMY
naeHTUULMpYeTCA 3TOT o6beKT

WpeHtudmkarop  identifier MD_ |dentifier o] N naeHTUGUKaTOP, KOTOpbId  ccbinaeTcA

obrekTa B Apyrom MecTe Ha MHhOPMALMID,
onpeaensowyo ob6BeKT; B KavecTee
ankTepHaTUBbl uaeHTUUKATOP, no
KOTOPOMY MOXHO COCMNAaTLCA Ha aToT o6 LeKT

MNceenoHUM alias GenericName o N aNbTEpHATUBHOE WMA, N0  KOTOPOMY

obrexTa WAEHTHMLMPYETCHA 3TOT OB LeKT

MpumedaHus remarks CharacterString o 1 KOMMEHTapuMM Mnu uHcbopMauua of 3ToM

K 06BeKTY obvekte, Bknidan  wHdopmauuw  ob

MCTOMHUKE JaHHBIX

Tabnuya 7— Onpegensiolive arneMeHTbl obuwmx krnaccos Common Classes::ObjectUsage

Onpegenenue {Definition): uenonbsosaHve o6wekTa, ceaAzaHHoro ¢ CK
LWabnoH (Stereotype): Interface
ATpubyT knacca (Class attribute):  Abstract

Hacneayet oT (Inheritance from): IdentifiedObject

O6o6uwaert (Generalization of): Coordinate Reference Systems::CRS, Datums::Datum,
Datums::DatumEnsemble,
Coordinate Operations::CoordinateOperation

Ponu B cBram (Association roles):  (none)

OfweapocTynHbIe aTpubyTL! (Public attributes): 4 atpubyta (Mmsa, noeHTUUKATOP, NCEBOOHUM
1 npuMeyaHusa), yHacnegoeaHHbie ot ldentifiedObject, Taicke:

Woentudn- O6asaTens- Makcnmym
Wma atpubyra karop UML Tun gaHHbIX HOCTb BxoxaeHud  OnwcaHwe atpnbyra
WcnonbaoeaHne domain ObjectDomain o] N obweM K ADCTOBEpHOCTE OOLEeKTa,
obwekTa cBAsaHHoro ¢ CK
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Tatnuua 8 — Onpepensaowme aneMeHTsbl 0bwmx knaccoe Common Classes::ObjectDomain

Onpegenenne (Definition): cdepa geicTeus U gocToBepHocTb 06beKTa, cBA3zaHHoro ¢ CK
La6noH (Stereotype): DataType

ATpubyT knacca (Class attribute): Concrete

Hacnegyert ot (Inheritance from): {none)

Wecnonbayerca B (Used by): ObjectUsage

Ponu B cBA3Ku (Association roles):  (none)

O6uwenocTynHbie aTpubyThl (Publie attributes):

WaeHTHdMKaTOD Tvn OGasatens- MakCcUMyM

Wma atpnbyta UML OEHHBIX HOCTb BxoxaeHwn Onwcanve atpubyta

Cipepa scope Character M 1 ONVCAHUE UCNONB30BAHUA (UMK

AeACTEHA String OfPaHMYEHNA Ha MCTONb30BaHKe), ANA

oBbekTa KOTOpPbLIX 3TOT 0BLEKT AeACTBUTENEH
MpumevaHue — EcnuHeuspecTHo, TO
«not known».

HocToeep- domainOfvalidity  EX_Extent M 1 NMPOCTPaHCTEEHHLIE U BPeMEHHEIS Npefen.,

HoCTE 0BbekTa rfe aToT oGbeKT AedcTEUTENEH

9 CuctemMbl KOOpPAWHAT U BbICOT

9.1 Cucrtembl KoopauHaTt

9.1.1 O6wme cBegeHUn

B HacTosiwem cTaHgapTe cucTema koopavHat (CK) sagaetcs B obwem cnyvae ABYMS KOMMOHEHTaMu:
MaTeMaTU4ecKkMMmn koopauHatamu (cm. pasgen 10) u Havanom oTcyeTa UM OMOPHbBIMK, UCXOOHBIMW MYHKTaMK
(cm. pasgen 11). MpoussogHbie oT HUX CK nmeroT TpeTuin KOMNOHEHT: Npeobpa3soBaHne KOopAUHAT (CM. pas-
aen 12). Kaxgblil 3 3TMX KOMMOHEHTOB UMeeT Habop aTpubyToB.

McxogHble, onopHele NyHKTbI peanu3auun CK onpenensaoT OTHOLWEHWE CUCTEMbI KOOPAUHAT K 00BbEKTY,
TeMm caMmblM obecneyneasi npuMeHeHe abcTpakTHOro MaTeMaTM4eckoro NOHATUS KOOPAWHAT K NPakTUYeCcKon
3agade onucaHus NonoXeHus 06BbEKTOR C MOMOLLLI0 KOOpAKMHAT. Takum 06bekTom 06bI4HO, HO He obsizaTenb-
HO, crnyxkuT 3emna unu oObekT Ha HeW, HanpuMmep 3gaHune. [na onpegenerHHbix CK o6bekToM MoXeT ObiTb
OBWKYLLasAcsa nnaTtdopmMa, Takas Kak aBToMoOWNb, kopabnb, caMoneT UM KOCMWUYECKUIA Kopabnb.

B HacToswem cTaHgapTe npegnonaraetcd, YTo onpegenedne ogHoln CK npMHUMNManbHO HE MEHHAETCH
co BpemeHeM. [Ins obbekToueHTpudecknx CK, cBA3aHHbIX ¢ ABUXKYyLLenca nnartdopmMon, npecbpasosaHue CK
nnatcdopmbl B CK, 3akpenneHHyto B 3emne, MOXET BKMYaTh aneMeHT BpemeHu. B guHamudeckon CK Toukn
Ha MoBepPXHOCTN 3emMnu unu BONnan Hee KoopanHaThl OyaoyT M3MEHATLCH (0YeHb MeaNeHHO0) M3-3a CMELLEHNS
W gedopmaunii 3eMHOM Kopbl, U Torga onpegenenne CK MoxeT BKMOYATb 3aBMCMMOCTb OT BpEMEHK, N/nnu
CK mMoxeT MMeTb MoAernb COBpPeMeHHbIX gedopMaunin 3eMHOA Kopbl.

9.1.2 OcHoBHble BUabl CK

CK knaccuduumpyoT npexae BCEro no Havany OTCYETa M OMOPHbLIM MYHKTaM, @ TAaKKe B HEKOTOPbIX
cny4yasix no BMAY KOOPAMHATHOW ceTkn. PasnnyatoT cnegyowmne ocHoBHble Tunbl CK:

a) reodesndeckMe — ABYXMEPHbIE UMM TPEXMepHbIE KOOPAMHATEI AN NPOCTPaHCTBEHHOW NPUBS3KA MO
BCE 3emne unu Ha ee 0BLUMPHOM YacTu.

Ecnu oTcHeTHOW NOBEPXHOCTLIO CNYXUT OTCHETHbLIA aNNUNCoU, reoge3nyeckne KoopguHaTel Ha3bIBaT
TaKke reorpauUHeckuMu;

6) WHxeHepHble — nokanbHble CK Tpex OCHOBHbIX BUOOB:

1) CK onsi npocTpaHCTBEHHOW NMpuBA3KM B Hebonblivx obnactsax 3emnu 6e3 yyeta KpUBU3HbLI Ypo-
BEHHOW NoBepxHOocTWU. Hanbonee 4acTo NPUMEHAKOT B rPa)X4aHCKOM W NMPOMbLILLINEHHOM CTPOU-
TenbCTBE.

MpumMeyaHWe — YkasaHHble NPUMNOKEHNA HE OrpaHUYEHbl TOMBKO MCMONB30BaHUEM WHxeHepHblx CK, yacTo
ucnoneaytotea CK npoekumu unu reogesundeckue CK;
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2) CK ans npocTpaHCTBEHHOW NPMBS3KM Ha LOPOXHOM TpaHCMopTe, CyaHe, neTawLunx annapartax
WM KOCMUYECKUX annapaTax;
3) CK onsi npocTpaHCTBEHHON NPUBA3KA HA M306paxeHnn (CHUMKE Unu kapTe).

MpurmedyaHue— CKunzobpaxeHnsa moxeT BbITb cBsizaHa ¢ 3emHol CK vyepes nHxeHepHyto CK unu CK npoekumu
yepes KoopAnHaTHoe npeobpasoBaHue (TpaHcdopmupoBaHue). B HacTtoawem ctangapte ocu CK nsobpaxeHusa npegno-
naratoTca HenpepblBHeIMW. KoopguHaTtHble ceTku Takux CK onucanbl B [9];

B) CUCTEMEbl BLICOT — OAHOMEpPHbIE LWiKanbl Ans npeobpa3oBaHWs reonoTeHUUansHbIX YACEen B NUHE-
HYIO Mepy;

r) napameTpuyeckne — OQHOMEPHLIE LUKAMLI, KOTOPbLIE UCMOMNb3YIOT B KaYeCTBEe KOOpAMHATHl hrU3nde-
CKYH0 BEINUYMHY MM HEKOTOPYIO DYHKUWIO;

Mpumep — faeneHue Kkak xapakmepucmuka ebICOMbI;

4) BpeMeHHble — O4HOMEpPHbIE LWKarbl (CUCTEMbI CHETa) BPEMEHM.
37K ocHoBHble Buabl CK onncanel nogpobHee B B.2.1.

9.2 MpousBogHble CK

9.2.1 O6wmne cBegeHUA

MpowuaeogHble (BTopu4vHbie) CK 3agawTcs KOOpAWHATHLIM NpeobpazoBaHUeEM K ApYroi, NpealecTBy-
wei CK, cnyxawei ocHoBow. MNMpoussogHble CK nogpasymeBailoT MCNONb30BaHWe peanuaaunmn Unmn onopHbIX
nyHKTOB ucxogHow CK (cm. pazgen 11). CnegoBaTensHo, Bonbluas yacTs Npon3BoaHbix CK MMeeT TOT e Tun,
yto 1 ncxopaHasa CK. MNMoyutu Bece nponseogHbie CK nmMeoT matemaTMyeckme KoopauHaThl TOro Xe Buaa, KoTo-
pbiA gonyckaeTcs B OCHOBHbIX CK Toro xe tuna.

lMpumepsbi
1 MpouseodHas eeozpachuyeckass CK 6ydem umemsb 2eode3zudecKue KOOPAUHamMbIl Mo onpedeseHuro.
2 [IpoussodHas napamempuyeckas CK 6ydem umems dononHumensHbIil napamemp o onpederieHuo.

MpumeyaHune— WcknodeHnem cnyxat CK, obpasosaHHele oT CK npoekuun, cm. 9.2.2.

HononuutensHasa nHgopmayusa o npounssogHbix CK npueeneHa B B.2.2.2.

9.2.2 CK npoeKkuumn

CK npoekunn npegcraenset coboi CUCTEMY, NONYYEHHYH NYyTEM NPUMEHEHUS KapTorpaduyeckon npo-
eKUWUW K 3Ha4YeHUsIM LIMPOThI U 4ONTOThl MCXOOHOM reorpaduyeckoin unm reogesndeckon CK. CK npoekunm mo-
OenvpyrTca Kak 4acTHbIR cnydain npon3BogHbix CK 13-3a MX Ba)KHOCTK B CTPYKTYpe reorpaduyeckoi MHpop-
mauuu. B CK npoekunn ncnonb3ykTcsa NNockue NpsaMoyronsHele KoopauHaTtel. B ocobom cnyyae ot 6a3oBoi
CK coxpaHsieTcs reogesnyeckasi BelcoTa Anst (hopMuMpoBaHus TpexmepHoi gekaptoson CK.

CK npoekumu moxeT paccmaTpueatses kak ucxogHas CK npu obpasoBaHuum npouzsogHon CK npoekumun.
MpoussogHas CK npoekumm MOXeT He MMeTb MPAMOYIofbHbIE KOOPAWMHATLI: OHAa MOXET MMeTb APYroM Tun
KoopAWHaT.

MpumeyaHue — TepmuH «nponseogHas CK npoekuumn» 1cnonb3yetca Ans COXpaHeHWs BHYTPEHHEN LienocT-
HocTK B Briok-cxemax (UML). Cama npoussogHas CK npoekunn He sensetca CK npoekuum — Bonee TovHbIM onpegene-
Huem bynet «nony4veHHasa u3z CK npoekumm». OgHako B AOMNONMHEHWE K HAacnegoBaHWI0 Havana v peanu3aunn UCXo4HON
CK npowuzsogHas CK npoekuunn Takke HacneayeT HENMUHeRHbIE UCKaXKeHWA, 0bycnoBneHHble 0coBeHHOCTAMM NPOeKLWN.

9.3 CocraBHble CK (06beauHeHue CK)

9.3.1 O6wWwmMe cBeaeHUNA
CoctaBHas CK npegcTtasnsieT coboi HEMOBTOPAKLLYIOCA NocrnegoBaTenbHOCTh ABYX Unn 6onee CK, Hu
OHAa W3 KOTOPbIX HE SBMNSAETCS COCTABHON.

Mpumepsbi

1 CK npoekuuu, umerow,as e ninaHe abcuyuccy (Ha cesep) u opduHamy (Ha 80CMOK), U ¢ hu3uU4YecKol 8bICO-
moli Had yposHeM MOPS 8 Kayecmee 8bICOMHOU cocmaenstouwed.

2 leoepagpuqeckas CK, umeroujas e nnaHe wupomy u dosizomy, a makxe daesieHue 8 Ka4yecinse ebicom-
Holl cocmasnsaruel.

Bnoxenue coctaBHbix CK He gonyckaetcs; otgenbHbele CK obbegunHsioTca BmecTe. [ononHuTensHas
nHdopmaums o coctaeHelx CK npuBegeHa B B.2.2.3.
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9.3.2 MpocTpaHcTBeHHbIe cocTaBHblie CK

CyuwecTByeT pag orpaHuyeHuidn onsa noctpoeHusa coctaBHelx CK B npoctpaHctBe. CocTaeHble CK He
LOMKHbI COAEpKaTb NOBTOPSIOLWMXCA UMK U3BBITOYHBLIX ocer. JonycTUMbIMU KOMBUHaALMAMIW ABNSOTCH che-
ayouue:

a) reorpadmyeckne KOOpAMHaThl (ABYXMEpHbIE) + BbICOTA,;

6) reorpacuyeckne KOOpAMHATHI + MHXEHepHas BEPTUKanb (MOYTK BbiCOTA);

B) CK npoekuun (oByXMepHbie) + BbICOTa;

r) CK npoekuuu (OByxmepHbIe) + MHXXEHepHasa BepTukanb (MoYTH BbICOTA);

A) UHXeHepHasi AByXMepHasi NraHoBas + BbICOTa;

€) UHXeHepHas oqHOMepHas NUHenHasn + BbICOTa;

*) npouzeogHan CK npoekumm (OByxXMepHas) + MHXeHepHasn BepTukanb (MoYTH BbiCOTa).

9.3.3 MpocTpaHcTBEHHO-BpeMeHHble cocTaBHble CK

Jlto6as npoctpaHcTBeHHas CK unu nwbas coctaBHas CK no 9.3.2 moxeT BblTb cBA3aHa C CUCTEMOW
cyeTa BpeMeHu Ansi hopMUPOBAHUA NMPOCTPaHCTBEHHO-BpeMeHHol cocTaBHoi CK, npu aTom MoxeT GbiTh
BKMOYeHO Bonee o4HOM CMCTEMbI CHETA BPEMEHW, €CIM OHW COOTBETCTBYIOT pa3HbiM BENMYMHAM, CM. MPUMEP
B [.4.4.

9.3.4 CocTaBHas NnpocTpaHCTBeHHaA napameTpuyeckaa CK

MpocTpaHcTBeHHas napameTpuyeckast CK npencraenser coboin coctaBHyto CK, B KOTOPOA OQHMM KOM-
NMOHEHTOM CRYXWT reorpacmyeckas (umMpoTta u gonrota), AByxmepHas CK npoekumum unu OByxMepHas MHxe-
HepHaa CK unu npounssogHas CK npoekuun, JononHeHHble napameTpuydeckoin CK ons co3gaHusa TpexmepHom
CK (cm. npumep B [1.3.3). MoxeT ObITb BKMOYEHO Gonee ogHol Nnapametpuyeckon CK, ecnv oHn npeacraena-
0T He3aBUCKMMble NapamMeTpUHEecKkne BenMHuHbI.

9.3.5 MpocTpaHcTBeHHO-BpeMeHHan napameTpuyeckana CK

Jlto6as 13 nepeuyncrneHHbIX Bbile KOMOMHAUWA NPOCTPAHCTBEHHLIX, NAPaMETPUYECKUX M BPEMEHHbIX
CK moxeT BGbITh B3ATa B COCTAB NPOCTPAHCTBEHHO-BPEMEHHOW NapaMeTpUYecKon COCTaBHOW/KOMOMHWUPOBAH-
Hon CK.

9.4 Bnok-cxema (UML) CK

Ha pucyHke 9 nokasana brnok-cxema (UML) naketa Coordinate Reference Systems. Tunkl npoussog-
Heix CK nokasaHbl Ha pucyHke 10. OnpegeneHus knaccos obbekToB naketa Coordinate Reference Systems
npuBegeHsl B Tabnuuax 9—26.

Ha 6nok-cxeme (UML) naketa Coordinate Reference Systems nokasaHa ceasb CoordinateSystem
n3 SingleCRS (ognHo4vHon CK) B knacc CoordinateSystem (koopawHaTel). OTa cBA3b NOKa3biBaeT, |YTO Bce
nogknaccel SingleCRS nmetoT npsmyto cea3b ¢ CoordinateSystem unu ogHWM M3 ee NogknNaccoB, Kak nog-
pobHo onucaHo B pasgene 10. OrpaHuyeHusa Ha cBsAsm Mexay CK 1 koopamHatamu nogpoBHO onucaHbl B
pasgene 10.

Ha 6nok-cxeme (UML) Coordinate Reference Systems Ttakke nokasaHa cesizb DefiningDatum v3 knac-
ca SingleCRS (oaunHouHon CK) B knacc Datum (Hayano oTcueTa U UCXOAHLIE MYHKTbI). OTa CBA3b yKasbiBaeT
Ha To, YTO MHOTMe, HO He Bce noaknaccel SingleCRS (oauHo4dHor CK) umetoT npamyto cBssb ¢ Datum (Ha-
4ano OoTCYeTa M UCXOOHbIE MYHKThLI) UMK C OOHWM M3 ero nogknaccoB. B kavecTtBe anstepHatuebl SingleCRS
(oguHouHas CK) moxeT BbiTb CBfi3aHa HE C OOHWM, a C HECKOMBLKUMWU Hadanamu oTcdeTa MNu UCXOLHbLIMU
nyHktamu. OrpaHnyeHuns Ha cBssu Mexay CK 1 ogHMM/HecKoNbKMMIK Havyanamm oTcyeTa Unv UCXOAHbIMK NyH-
kTamu nogpobHo onucaxbl B pasgene 11. NMpouseogHeie CK He MCNONb3YHT 3Ty CBA3b C HA4anamMmu oTcyeTa
UMW UCXOOHbLIMUW MYHKTaMK, @ HacneayT ux oT ucxogHon CK, 13 koTopoi nonyyeHs.

Ha bnok-cxeme (UML) Coordinate Reference Systems gononHWTenbHO nokasaHa CBA3b C UMEHEM
Definition u3 knacca DerivedCRS B knacc Conversion. O6biyHO 3TO peanui3yeTca kak npeobpasoBaHue
KOOpAWHAT, BCTPOeHHOoe B onpeaeneHue npounssogHon CK. MpeobpasosaHne KoopavHaT — 370 TUMN AeNCTBUIA
c koopauHatamu. Mogens UML gnsa geicteuin ¢ koopguMHatamu noapobHo onucaHa B pasgene 12. Ceasu
mexay CK u gencteusiMn ¢ koopguHatamu obobuieHsl B bnok-cxeme (UML) B pasgene 12, pucyHok 17.

[JononHutenbHaa nHcopmMauua o moaenuposadumn CK npueeneHa B B.2.
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CM. PUCYHOK 5

i CM. nodknaccel

T —— +datumEnsemble
1} Datums:DatumEnsemble 01
“inferface” +datum|2.*
Coordinate Reference System — > q
- interface ? apum
Nns cbsasu ¢ zeomempued Datums::Datum
(63aumocbazu 0.1 DefiningDatum
Mexdy koopduHamamMu u
MemadaHHeiMU KoopduHam)
2 * | |
“interface” L brdé@d; “interface”
=1 .
Compound CRS +componentReferenceSystem SmgleERS

oterf " baseCRS constraints
| inferface + base
" a pucyrke 10 ___ DerivedCRS {count(datum+datumEnsemble)=1}
¢ (npousBoduuie | y 1 A
(CK (DerivedCRS))  pofiditi JAY »
e Hetinrion CoordinateSystem
+derivingConversion 1
T — “interface” +coordinateSystem
Coordinate Operations: ParametricCRS : p
. - interface
Conversion TI— Coordinate Systems:
TemporalCRS CoordinateSystem
“interface”
EngineeringCRS
“interface”
ProjectedCRS |+ baseCRI— =
1 inferface R ——
”ln‘l‘er‘face” GeodefiEERS N\ eriningliransrormarion
GeographicCRS
Deformation "“interface”
+ velocityModel VerticalCRS +definifgTransformation

Pucyrok 9 — Bnok-cxema (UML). Cuctemel koopavHaTt (Coordinate Reference Systems)

Deformation

+ velocityModel
0..* 0.*
N

HeightTransformation
+ geoidModel

0. 0.

“intferface”
Coordinate Operations:
PointMotionOperation

“interface"
Coordinate Operations:
Transformation
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PucyHok 10 — Bnok-cxema (UML). MNMpownseogHele CK (Derived CRS)
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“interface” 3 “interface”
DerivedEngineeringCRS EngineeringCRS
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Tabnuua 9 — Onpegensawlwmne anemeHTsl Knacca Coordinate Reference Systems::CRS

OnpeneneHus (Definition):

CK, 06bIMHO oTAenkHas, HO MOXET GbiTb M COGTABHOWM

LiaGnoH {Stereotype): Interface

ATpu6yT xnacca {Class attribute):  Abstract

Hacnegyert ot {Inheritance from): Common Classes::ObjectUsage

O6o6waeT (Generalization of): SingleCRS, CompoundCRS

(Cwm. [1]).

Ponwn B cBnan (Association roles):

UpeHTudukarop OBsza- MakcuMmym
WUmaceasn UML CeAab TenbHOCTE BXOMAEHUNA
Mctounuk  coordOperationFrom Coordinate 0 N
Operations::
CoordinateOperation
LUens coordOperationTo  Coordinate 0 N
Operations::
CoordinateOperation
WHTepno- coordOperation Coordinate o] N
NAUMA Operations::
CoordinateOperation
(6e3 umeHun) directPosition Geometry::Geometry M 1

Onucanve ceasn

DEeUCTBUE ¢ KoOpOVHATAMM,
B KOTOpOE BBOOATCA
KoopauHaTh

OeACTBUE C KOOPAMHATAMM, U3
KOTOPOro BLIBOAATCA
KOOpOWHATBI

OelicTBUS ¢ KoOpAMHATaMM,
KOTOpEIe uenoneayloT 31y CK
AnNA uHTepnonsuui daiinoe
OAHHBIX ¢ KOOPAUHATHON
CEeTKOM nNpy npeobpasosaHUA

KOOPAWHAT MeXy ABYMS
apyrumu CK

reoMeTpHYeckHe CBA3H,
KoTopble oTHocsATes K aToi CK

MpumeuaHue, cBAasaHHoe C accoumaLmen ot Geometry::Geometry: Bup crs onpepaensetcs atpubyTom rsid.

ObwenocTynHeie atpubyTil (Public attributes): 6 arpubyror (MMmA,
obnacte OeAcTBMA, [OCTOBEPHOCTE W NPUMEMAHWR), YyHacnepoeaHHele ot  Common

Classes::IdentifiedObject u Common Classes::ObjectUsage.

NceBaoHUM, uUaeHTUMKaTOp,
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Tadtnuua 10— Onpegensawowme aneMeHThl knacca Coordinate Reference Systems:: SingleCRS

Onpepenenue (Definition):  CK, ekniovalowas ogHOTUNHBIE KOOPOMHATHI, 8 Take ogHy CK unu
obLeguMHeHWe oaHOTUNHBLIX CK

LaGnoH (Stereotype): Interface

ATpuByT knacca (Class attribute):  Abstract

Hacnepyert ot (Inheritance from): CRS

O6o6waeT {Generalization of): GeodeticCRS, VerticalCRS, ParametricCRS, EngineeringCRS,
TemporalCRS, DerivedCRS

Ponmu B cBRAam (Association roles): accounauum, yHacnenosaHHble o1 CRS, Taioke:

Nma WoeHrtudwmkarop Obasa- Makcumym
CBA3IN UML CBAsb ¢ TEeNbHOCTh BXOKASHWA OnucaHve CBAsM
CK {aggregation) CoordinateSys- M 1 KoopauHaTh! B cocTaee aToil CK
coordinateSys- tems::Coordinate
tem System
Hauano {aggregation) Datums::Datum Cc 1 Hauano oTeyeTa B coctase atol CK
oTcyeTa datum
(Bes {aggregation) Datums:: c 1 ofbeanHeHHe HeckonbkMx CK Ha ocHobe
MNMEHK) datumEnsemble DatumEnsemble AaHHOM
(Ges derivedCRS DerivedCRS 0 N npoussogHan(pie) CK, rge ata CK
WNMEHM) fABnaeTca Gasosol
(Ges compoundCRS CompoundCRS O N coctagHas(bie) CK, kyaa exogur ara CK
NMEHU) (ABNAETCA KOMNOHEHTOM)

OrpaHuvyeHus: {count (datum + datumEnsemble) = 1}

MpuMedvaHue — OrpaHudeHue Tpebyer, uTobbl singleCRS 6bin cBAzaH nubo C peanusauMeRr CUCTEMbI
otcveTa, nubo ¢ cfbeguHeHMeM OaHHbIX OOHOMO Havana oTcHeTa.

O6wegocTynHbie atpubyTel (Public attributes): 6 arpubytoB (MMA, nCeBOOHUM, WOSHTUDMKATOD,
obnacte fefcTBMA, [JOCTOBEPHOCTb W NpUMeEYaHusl), YyHacneposaHHble oT Common
Classes::ldentifiedObject n Common Classes::ObjectUsage.
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Tabnuua 11— Onpegensawowme anemeHTsl knacca Coordinate Reference Systems:: GeodeticCRS

Onpepenenne {Definition): gByx- unu TpexmepHan CK, cBasaHHanA ¢ reogesndeckoi CK Ha annuncoupe,
NPOCTPAHCTBEHHBIMY AEKapTOBLIMM MNK cthepUYEecKMMH KOOPAWHATAMM.

MpumeuaHnue — Neopeanuveckas CK MoxeT BbiTh AMHAMMMECKON UMK CTATUYMECKOR.
Liabnon (Stereotype): Interface
ATpuByT knacca (Class atirlbute): Concrete

Hacnegyer ot (Inheritance from): SingleCRS

0O6o6waeT (Generallzation of): GeographicCRS, DerivedGeodeticCRS
WaoeHTugmkaTop QO6aza- Makcumym
Wms ceaam UML Ceasb ¢ TeNnbLHOCTL BXOMASHWA OnucaHue CBA3M
CK {(aggregation) CoordinateSystems:: M 1 re0AeaMyeckMe  KOOpAMHaThl,  KOTOPbIe
coordinateSys-  GeodeticCS SBNAKTCA KOMNOHBHTOM aTtoil CK
tem
Havano {aggregation) Datums:: Geodetic 0] 1 reogeamdeckas CK, kotopas sABnseTcs
oTcHeTa datum ReferenceFrame KOMMNOHeHTom 3Tol CK
Onpege-  definingTransfor- CoordinateOperations:: 0] N npeoGpazoBaHns, onpegensiowee
naowee  mation Transformation reogeandeckyro CK
npeobpa-
30BaHue
Oedopma- velocityModel CoordinateOperations:: o] N Mogeno(M} ckopocTed WM ceTka(un)
Lin PointMotionOperation AedopMaLmu, KOTOpLIE  MPUMEHSIIOTCA
K aToil CK

OrpaHuveHun: orpaHUdeHWs, yHacnenoeaHHele oT SingleCRS, Tacke:
{coordinateSystem.cclAsType (EllipscidalCS) nogpasymesaer
count (datum.ellipsoid)=1}

MpumeyaHne — OrpaHudeHne Hanaraetr TpeGoeaHwe, 4TOGbl ¢ annunNcougom Obina cBs3aHa TOMbKO
geographicCRS. 3to genaerca 4yepea knacc GeodeticCRS, T1.k. GeographicCRS cesaan ¢ Datum
W, cnegoBaTenbHo, ¢ Ellipsoid Tonbko Yepea ero noatvn u3 knacca GeodeticCRS. B HacTosAwem
ctaHoapte reopesudeckaa CK GeodeticCRS pomkHa ObiTe c©BA3aHa C OEKAPTOBBIMM  MINW
cthepyUyecKUMK KoOpAUHATAMU

ObwegocTynHbie atpubyThl (Public attributes): 6 aTpubyTOB (MMA, NCeBOOHUM, WgeHTudMKaTop, obnacte
AeACTBIA, ADCTOBEPHOCTb ¥ NpUMeYaHuns), yHacrneaosaHHble oT Common
Classes::ldentifiedObject 1 Common Classes::ObjectUsage.
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Tatnuua 12— Onpegensaowme aneMeHThl Knacca Coordinate Reference Systems:: GeographicCRS

Onpepenexue (Deflnitlon):  CK, cBazaHHan ¢ reogeandeckoi CK U ABYX- UK TpeXMepPHLIMKU reoQe3necKuMmn
KOOpAUHATAMM.

MpumevyaHune — Ecnureogesudyeckan CK siBnseTcA aMHamMu4eckon, To reorpadgunyeckas CK taioke ABnseTcA
OMHAMUYECKOH, B NPOTUBHOM CryJyae OHa ARNAETCA CTATUYECKON.

Wa6noH (Stereotype): Interface

ATpmbyT knacca (Class attribute):  Concrete

Hacnenyer ot (Inheritance from}): GeodeticCRS

O6o6waeT {Generalization of): DerivedGeographicCRS

Ponwu B cesnau (Association roles):  accouwaumun, yHacnegoeaHHele ot GeodeticCRS, Taloke:

Amn AnsHTudmkaTtop Obasa- MakcumMym

cBasMn WML CBAasb & TensLHOCTe BXOXAeHWA OnucaHve cBA3N

CK (aggregation) CoordinateSystems:: M 1 recaesnyeckne KOOPAWHATDI, KOoTOpbIE
coordinateSystem  EllipsoidalCS ABNAOTCA KOMMOHEHTOM aTol CK

OrpaHuyeHUs: orpaHuveHus, yHacnegoeaHHsle ot GeodeticCRS

MpumevyaHne — OrpaHWyeHwe, YTo {coordinateSystem.cclAsType (EllipsoidalCsS) nogpasymeBaer
count (datum.ellipsoid)=1}, yHacnegoBaHHoe o©T geodeticCRS, obecneuMeaeT ceA3bL
GeographicCRS c annuncongoM. 370 BhiNonHsieTcAa 4epez Knace GeodeticCRS, Tk
GeographicCRS ceasan ¢ Datum u, cnegosatensHo, ¢ Ellipsoid Tonbko u4epes ero nogrun ua
knacca GeodeticCRS.

ObwepocTynHLie aTpubyThl {Public attributes): B aTpubyToB (MMA, NceBAOHUM, MAeHTUUKATOP, oGnacTb
AecTBus, [OCTOBEPHOCTL 1 NpuMevaHus), yHacnenoRaHHbie oT Common
Classes::ldentifiedObject 1 Common Classes::ObjectUsage.
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Tabnwuua 13 — Onpegenswowme anemeHTsl Knacca Coordinate Reference Systems:: VerticalCRS

Onpenenexne (Definition):  cucrema BbiCOT Haa YPOBHEM MOPS COCTOMT M3 Havana cyeTa BbICOT U Npaeuna
MX BLIMWUCIIEHUA U3 reonoTeHLUManNBHOrC YMCna, UCNonbayeMas Ans NpeacTaBrieHus BeicoT (MNK
rny6uH) B BUAE OTMETOK; CUCTEMbI BLICOT UCMOML3YIOT CUMOBLIE NMHUKA pearbHOM Unu
HOPMANBHON GUINBI TAXECTW ANA ONPeAeneHna BoICOTH (MW rmybuHb).

MNpuMmevaHuna
1 Cucrtema BbICOT MOXKET BbiTh AMHAMMYECKOW MW CTATUMECKOH,

2 lNeopeanveckne BEICOTE HE OTHOCSATCHA K CMCTEME BbICOT Hap YpoeHeM MopA. OHM CYLLECTBYIOT TOMNBKO Kak
HeoThLEMMNEeMasl YacTk BEeKTopa MPOCTPaHCTBEHHbLIX KOOpAMHAT, onpeaeneHHoro B reorpacduyeckoi
noctpaHcTeeHHOK CK.

LWa6noH (Stereotype): Interface
Atpubyr knacca (Class attribute):  Concrete
Hacnegyer ot {Inheritance from): SingleCRS

0O6obwaer (Generalization of): DerivedVertical CRS
Ponu B cesazu (Association roles): accouwaummu, yHacnefoBaHHble oT SingleCRS, Taioke:
HNaoeHTuduka- Obnaza-  Makcumym
Nmn ceaan Top UML Cesab ¢ TENbHOCTL BXOMASHWK OnucaHwe cBsau
CK {aggregation) CoordinateSystems:: M 1 cucTeMa (UMINYECKUX BLICOT, KOTOpas
coordinate GeodeticCS ABMNAETCA KOMMNOHEeHTOM aToil CK
System
Havano (aggregation) Datums:: Geodetic o] 1 Ha4yano oTcdeTa  BbICOTHI, KoTopas
oTcvera datum ReferenceFrame ABMASTCA KOMMNOHEHTOM 310l CK
Mpeobpazosa- geoidModel from DerivedCRS (o} N Mopens BbicoT (KBasuireomga WNK
HWe BbicOT Mofenk MonpaBoK BLICOT, CESA3aHHblE
¢ aton CK
Oedopmauun  velocityModel CoordinateOperations:: 0 N Mopenb{M} ckopocTed wnu ceTka(u)
PointMetionOperation gecbopMauny, KOTOPEE NPUMEHAIOTCA
K aTol CK
O6wenoctynHele atpubyTkl (Public attributes): 6 arpubytoB (MMA, nNCEeBOOHUM, WOEHTUUKATOP,

obnacte AeACTBMA, [OOCTOBEPHOCTE W MpUMEeYaHWs), yHacnegosaHHele oT  Common
Classes::IdentifiedObject » Common Classes::ObjectUsage.
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Tadtnuua 14 — Onpegensatowme aneMeHThl Knacca Coordinate Reference Systems:: ParametricCRS

Onpspenenmne (Definition): CK, umewwan Hasano orcyeTa napameTpa, WM napameTpuyeckas oaHOMEpHas
CK, B KOTOpOIA UCNIONB3YIOTCA 3HAYEHUA MapaMeTPoB UMK (OYHKLWA

La6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

HacnegyeT ot (Inheritance from): SingleCRS

06o6wWwaet (Generalization of): DerivedParametricCRS

Ponu B ceaau (Association roles):  accouwauuu, yHacneaoeaHHbie oT SingleCRS, Tawke:

Hma Waoenmduka- Obaza-  Makcumym

CBA3W Top UML Ceasb © TenbHOCTE BxoxaeHwid Onucanwe cBasu

CK (aggregation) coordinateSystems:: M 1 napametpudeckas CK, KoTopas sBNseTcs
coordinate ParametricCS KoMnoHeHToM 3Toi CK
System

Havano (aggregation} Datums:: O 1 Ha4ano oTCcYeTa NapaMeTpa, KOTOPLIA ABMASTCA

oTcueta  datum ParametricDatum KOMMNOHEeHTOM aTol CK

ObwepocTynHeie atpubyTel (Public attributes): 6 arpubyToR (UMA, nNCEBOOHUM, WUAESHTUHOUKATOP,
obnacTte ,qeﬁCTBVIH, ﬂeﬁCTBVITeanOCTb 4] anMe‘-IaHIﬂFl), yHacnegosaHHble OT Common
Classes::|dentifiedObject 1 CommonClasses::ObjectUsage.

Tatnuua 15— Onpegensawowme aneMmeHTel Knacca Coordinate Reference Systems:: EngineeringCRS

Onpenenenue (Definition): 6ykeanbHo nokanbHas CK, cBA3aHHaA ¢ HOCKONBKMMW TOYKAMKM W NpUMeHAeMan
nnbo kK o6bekTaMm Ha noeepxHocTU 3emMnu unv e6nuan Hee 6ea reogesudeckux nonpapeok, nubo
Ha ABWKYLWMXCA NnaThopmMax, TakMX KaK JopoXHble TRaHCMNOPTHbIe CPeacTea, cyha, caMoneThl
WM KOCMWYECKWE annaparbl, WK B KavecTee BHyTpeHHel CK naobpaxeHus

WaGnou {Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

HacneayeT ot (Inheritance from): SingleCRS

0O606waer (Generalization of): DerivedEngineeringCRS

Ponu B cBRau (Assoclatlon roles):  accouuauum, yHacnegoeaHHble oT SingleCRS, Takke:

4l Y] WneHTudpukaTop Obnaa- Makcumym

CBASU UML Ceasb c TEeNBHOCTE BXOXAeHWA OnucaHue cEA3K

CK (aggregation) CoordinateSystems:: M 1 KOOpAWHaTH B cocTass aTol CK
coordinateSystem EngineeringCS

Hayano (aggregation) Datums:: 0] 1 MCXOOHBIA MNYHKT W HanpasneHWe B COCTaBe

orcdeta datum EngineeringDatum atoi CK

O6wegoctynHble atTpubyTel (Public attributes): 6 arpubyroB {(UMA, nNCEBOOHMM, WaeHTUUKATOP,
ofnacte [eACTBMA, [OCTOBBPHOCTL W MPMMeYaHWs), YHacnegobaHHuie oT  Common
Classes::IdentifiedObject 1 Common Classes::ObjectUsage.
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Tabnuua 16 — Onpegenswowme anemeHTsl knacca Coordinate Reference Systems:: TemporalCRS

OnpegeneHue (Definition): CK, ceA3aHHaA ¢ GUCTEMON U3MEPEHWA BPEMEHH, W OAHOMEPHAS LWKAaNa BpeMeHW
Wa6noH (Stereotype): Interface

AtpunbyTt knacca (Class attribute):  Concrete

Hacneayet ot (Inheritance from): SingleCRS

0606waet (Generalization of): DerivedTemporalCRS

Ponu B cBA3u (Association roles):

accouvauuuy, yHacnefoeaHHbie oT SingleCRS, Taioke:

Hmsa MneHTuduka- Obasa-  Makcumym
CBA3U Top UML Cesasb c TENbHOCTE BxoXAeHwd OnucaHwe CBA3W
CK (aggregation)  GoordinateSystems:: M 1 LUKana epemMeHy B aaHHoii CK
coordinate TemporalCS
System
Hauano (aggregation) Datums: o] 1 HavanbHblA MOMEHT BpeMeHW, KOTopblie

oteveta  datum TemporalDatum ABNAKTCA KOMMNOHEHTOM aTon CK

O6weaocTynHeIe atpubyTel (Public attributes): 6 atpuGyToB (MMA, NceBACHUM, aeHTHdMKaTOp, obnacTe
OelcTeus, OOCTOBEPHOCTL W NpUMeyaHs), yHacneaosaHHble oT Common
Classes::IdentifiedObject » Common Classes::ObjectUsage.

Tabnuya 17 — Onpegenawwume anemMenTsl knacca Coordinate Reference Systems:: DerivedCRS

Onpenenedune (Definition): otgensbHas CK, koTopas onpegenAeTcs nyTeM NpUMeHeHWs yKaaaHHOro
npeobpasopaHns KOOPAMHAT K ONpedeneHunio paHee yCTaHOBNeHHoW oTaensHoi CK,
HazbiBaemoi 6asosoil CK.

Mpumeuvanue — MNpouasogHaa CK HacnegyeT ceoe Havano oTcveTa (M MCXOAHLIE NYHKTLI) OT CBOEIA
6a3osoil CK. MNpeobSpazopaHue koopauHaT mexay 6azopoil U npoussogHoil CK ocylecTenseTcA
¢ UCMoMNb3oBaHUEM NapameTpos W dopmMyn(bl), YKasaHHbIX B onpegeneHuun npeobpasoBaHuA
KOOPAMHAT.

LlaGnoH (Stereotype): Interface

ATpubyt knacca (Class attribute):  Abstract

Hacnegyert ot (Inheritance from): SingleCRS

0O606waeT (Generalization of): ProjectedCRS, DerivedProjectedCRS, DerivedGeodeticCRS,
DerivedGeographicCRS, DerivedVerticalCRS, DerivedEngineeringCRS, DerivedParametricCRS,
DerivedTemporalCRS

Ponu B cBa3n (Association roles):  accouwauwu, yHacnenoBaHHele oT SingleCRS, including ...
(aggregation) coordinateSystem to CoordinateSystems::CoordinateSystem [10], accounauus,
HaseaHHanA CoordinateSystern), Taoxe:

VaeHTugukaTop Obaaa- MakcuMym
Wma ceasu UML Ceasb ¢ IencHocTe BXoXaeHWA OnucaHue cBAsw
(6es umeHn) baseCRS SingleCRS M 1 CK, koTopas senaeTca GasoBoi
{baseCRS) ana gaHHoi CK
Definition {aggregation) CoordinateOperations:: M 1 npeobpazobaHue, UCNoNb30BaHHOE
derivingConversion  Conversion npy 3aagaHuM gaHHoi CK

OrpaHuveHma: {count (baseCRS.datum}=1 nogpasymeBaeT datum=baseCRS.datum}
{ccunt (baseCRS .datumEnsemble) =1 nogpasymeBsaeT
datumEnsemble=baseCRS.datum}

Mpumevyanue —  OrpaHuveHus TpebyioT, YToGkl NponzecaHas CK exoguna B o6beaMHeHWe aaHHbIX (B
38BUCUMMOCTK OT TOMQ, YTO U3 HUX NpUMEHUMD) CBOei Gaszoson CK.

O6wegocTynHble aTpubyThl (Publle attributes): 6 atpubyToB (MMA, NCEBOOHMM, MOSHTUGIUKATOD,
obnacTe geicTBUA, ASHCTBUTENBHOCTL M NPUMEYaHKUA), yHAcneaoBaHHbIe OT
CommonClasses::ldentifiedObject 1 CommonClasses::ObjectUsage.
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Tadtnuua 18 — Onpegensaowme anemeHTsl Knacca Coordinate Reference Systems:: ProjectedCRS

Onpepenenne (Definition): npoussogHas CK, koTopas uMeeT repgezmdeckyto {08bMHO recrpaduyeckyto)
CK B kavecTBe 6a30B0ON, TeM caMbiM Hacnenys reogesudeckyto CK, npeobpasyeres
C UCTIONE30BAHMEM KapTorpaduveckoi npoekum U uMeeT aekaptoBy CK, 0ObIMHO ABYXMEpPHYIO,
HO MOXeT BbiTk U TPEXMEPHYIO.

Mpumevanue — B 3D reogesndeckan BoicoTa reorpadpudveckoi CK octaetea 6e3 nsmeHeHuiA u hopMupyeT
BepTUKaNELHYI0 ock AekapToroi CK npoekumm.

LWa6noH (Stereotype): Interface

ATpnbyT nacca (Class attribute):  Concrete

Hacneayert ot {Inheritance from): DerivedCRS

Ponu B cBAsM (Association roles):  accouwnauuu, yHacneacsaHHbie oT DerivedCRS, Taicke:

WneHTudpukarop O6naa- Makcumym
WNmMa ceasu UML CeasbC TeNEHOCTE BXOXAeHWA OnucaHwe cBsau
(6es umenn) baseCRS GeodeticCRS M 1 recaeaMyeckasn unu

reorpacgpuyeckan CK, kotopan
ApnsaeTcA GasoBol pnA aToil CK

CK (aggregation) CoordinateSystems:: M 1 DexapToBbl KOOPAWHATHI —
coordinateSystem CartesianCS KOMMoHeHT aTon CK
{6e2 umeHu) derivedCRS DerivedProjectedCRS O N nponasogHaa CK npoexyuu, pns

koTopoii 312 CK senserca Gazosoi

OSwenocTynHbie aTpubyThl (Public attributes): 6 artpubyToB (MMSs, NCEBAOHUM, WASHTUUKATOR,
obnacTb OedcTBMA, [OOCTOBEPHOCTbL W MpUMevaHus), yHacnefoBaHHble oT Common
Classes::|dentifiedObject 1 Common Classes::ObjectUsage.

Ta6nuua 19 — Onpepenawwwme anemeHTel knacca Coordinate Reference Systems:: DerivedProjectedCRS

OnpsgeneHus (Definition):  npouasogras CK, kotopas umeet CK npoekuwn B kavecTse csoei bBasoson CK,
TeM cambiM Hacneays reogesndeckyio CK, Ho Taioke Hacnenys uckaxeHna 6azosoi CK npoekumm

WaGnoH (Stereotype): Interface

ArpubyT knacca (Class attribute):  Concrete

HacnepyeT ot {Inheritance from): DerivedCRS

Ponu B cBA3u (Association roles}:  accounauun, yHacnegosaHHble oT DerivedCRS, Take:

WnsHTuchu- O6aaa- Makcumym
Amn cBRzn katop UML Ceasb ¢ TenbHOCTL  BXOWAeHWA OnucaHue cBA3W
(6es umenn) baseCRS ProjectedCRS M 1 CK npoeiuuu, koTopan asnaeTcA Gasosoi
{baseCRS) ana stoi CK
CcK (aggregation) cgordinateSystems:: M 1 KOOPOMHATEI, KOTOPLIO SBNAIOTCS
coordinate DerivadProjectedCS KOMMOHeHTaMu aToi CK
System
O6wenocTynHbie aTpubyTel {(Public attributes): 6 aTpubByToB (MM, NCeBAOHUM, WAeHTUDKUKaTOp, oBnacTb
AencTBns, DOCTOBEPHOCTL W NpUMEYaHus), yHacnegosaHHbIe oT Common

Classes::IdentifiedObject » Common Classes::ObjectUsage.
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Tabnuua 20— Onpegenswowme anemeHTsl knacca Coordinate Reference Systems:: DerivedGeodeticCRS

OnpeneneHune (Definition): npounasogHas CK, koTopasa umeeT nubo reogesuyeckyto, nubo reorpacduyueckyio
CK B kauectBe Gasomoid CK, Tem camblM Hacnegys reogeaudeckyle CK, Taike cBszaHHas
C TpeXMEPHOA fekapToBor unu cihepuqeckon CK

Wa6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnepyert ot (Inheritance from): GeodeticCRS, DerivedCRS

Ponu B cBA3Kn (Association roles): (accouuauum, yHacnegosaHHele oT GeodeticCRS)
(accouwaumn, yHacnegosaHHsie ot DerivedCRS)

ObwepoctynHele aTpubyTel (Public attributes): 6 arpubytor (MMA, nNCeBAOHWMM, MAeHTUDMKATOPR,
obnacTb [OeicTBMS, AOCTOBEpHOCTL W MPUMeuaHWsl), YHacnenosaHHble oT  Common
Classes::IdentifiedObject u Common Classes::ObjectUsage.

Tabnuya 21— Onpegenawiyne anemMeHTsl knacca Coordinate Reference Systems:: DerivedGeographicCRS

Onpegenenue (Definition):  npoussogHas CK, koTopasa umeeT reogesuqeckyio unu reorpacmnyeckyro CK
B ka4ecTee Gasosoi CK, Tem cameim Hacneays regneanyeckyio CK u annunconpaneHbie
KOOPAWHATbI.

MpumeuvaHue — lNMpoussogHas recrpacdpudeckan CK moxeT BbiTh OCHOBaHa Ha reogesuyeckoil CK, Tonbko
eCcnun aTo onpegeneHue reoaesuwqeckoil CK BKNoYaeT annuncoug,.

LWa6noH (Stereotype): Interface
ATpubyT Knacca (Class attribute):  Concrete

HacneayeT ot (Inheritance from): GeographicCRS
DerivedCRS

Ponu B caazu (Association roles):  (accoumauuu, yHacnenosaHHele oT GeographicCRS)
{accoumauum, yHacnegoeaHHsle oT DerivedCRS)

MpumeuaHue — OrpaHumdeHue, yHacnegosaHHoe Yepe3 GeographicCRS: annuncoup obasaTteneH.

O6wenocTynHble aTpubyThl (Public attributes): 6 arpubyTos (MMA, NceBAOHUM, WOeHTHKKaTOp, obnacTb
LeAcTBuS, OOCTOBEPHOCTD ¥ NpuMeYaHna), yHacnegosaHHbIe oT Common
Classes::IdentifiedObject  Common Classes::ObjectUsage.

Tabnuya 22 — Onpegenawiwme anemMeHTsl knacca Coordinate Reference Systems:: DerivedVertical CRS

Onpeaenexue (Deflnitlon):  npouasogHan cucTeMa, KOTOpas MMeeT CUMCTeMY BLICOT B KayecTee cBoel 6a3oBoit
CUCTeMbl, TEM CAMbIM HacnefyA Havyano oTcyeTa U peanu3auuio CUCTeMb! BbICOT

LlaGnoH (Stereotype): Interface
ATpuByT Knacca (Class attribute):  Concrete

Hacnepgyert ot {Inheritance from): VerticalCRS
DerivedCRS

Ponu B cBazm (Assoclation roles):  (accounaunm, yHacnegnoeaHHble oT VerticalCRS)
(accoumnaumn, yHacnegosaHHbie 0T DerivedCRS)

ObwepocTynHele atpubyThl (Publlc attributes): 6 atpubyToB {MM#, NnceBaoHUM, MaeHTHdUKaTop, obnacTtb
OEUCTBKS, AOCTOBEPHOCTL U NMpUMedaHKR), yHacnenoeaHHbIe oT Common
Classes::|dentifiedCbject 1 Common Classes::ObjectUsage.
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Tatnuua 23 — Onpegensaowme aneMmeHTsl Knacca Coordinate Reference Systems:: DerivedParametricCRS

Onpepgenenue (Definition):  npoussogHana CK, kotopas umeer napametpudeckyto CK B kavecTee cBoen
Gasoeoii CK, TeMm cambiM Hacrnegya napaMeTpyyeckoe Havano oTcHeTa, U napamertpuyeckyro CK

LLia6noH (Stereotype): Interface

AtpubyT knacca (Class attribute):  Concrete

HacnegyeT oT (Inheritance from}): ParametricCRS
DerivedCRS

Ponu B cBazu (Assoclatlon roles):  (accouuayuu, yHacnegosaHHbie oT ParametricCRS)
{accoumauum, yHacnegoeaHHuie ot DerivedCRS)

ObwenocTynHele atpubyThl (Public attributes): 6 artpubytoRr {(MMA, nNCEBAOHWMM, WIAeHTUUKATOP,
obnacte [OeWCTBMA, [OCTOBEPHOCTL W NPUMEYaHWs), YyHacnedoBaHHble oT Common
Classes::IdentifiedObject u Common Classes::ObjectUsage.

Tabnuua 24 — Onpepenswlwme anemeHTsl knacca Coordinate Reference Systems:: DerivedEngineeringCRS

Onpegenenue {Definition): npoussopHas CK, wotopasa umeet mxeHepHyw CK B kavectse ceBoeli §a3oBoi
CK, TeM cambiM Hacnegys Hadano otcuyeTa MHMeHepHod CK, M cBAsaHa ¢ OOHMM W3 THNOB
KoOpaWHAT B Knacce engineeringCS

LWabnoH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet ot {Inheritance from): EngineeringCRS
DerivedCRS

Ponu B ceA3m (Association roles):  (accouwauwu, yHacnegoeaHHble oT EngineeringCRS)
(accouunaumm, yHacnegoBaHHble ot DerivedCRS)

O6uwepocTynHbie atpubyThl (Public attributes): 6 aTpubyToe (Mms, NCeBOOHUM, naeHTUdMKaTOp, 0bNnacTe
OeAcTBuSA, OeACTBUTENBHOCTL W NpUMEHaHKUS), yHacneaoBaHHbIe oT Common
Classes::|dentifiedObject u Common Classes::ObjectUsage.

Tabnuua 25— Onpepenalowme anemeHTel knacca Coordinate Reference Systems:: DerivedTemporalCRS

Onpegenenne (Definition):  npoussogHas CK, koTopas vMeeT CUCTeMy OTCHETA BPEMEHM B KaYeCTBE CBOEH
bazoeoil CK, TeM caMblM Hacneays BpeMeHHble AaHHble, W CBA3aHA C CUCTEMOW W3MepeHus
BpeMeHH

LLia6noH {Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet ot (Inheritance from): TemporalCRS
DerivedCRS

Ponwn B cBasu (Association roles):  (accouwaumn, yHacnegoesanHbeie o1 TemporalCRS)
{accoumauuK, yHacnegoeaHHeie oT DerivedCRS)

O6wespnocTynHbie atTpubyTel (Public attributes): 6 artpubytoB (Mms, nceBdOHMM, uwaeHTUcbuKaTop,
cbnacTe [pedcTBMA, AEACTBUTENBHOCTh W NPUMEYaHWA), yHacnenoBaHHeEle oT Common
Classes::ldentifiedObject 1 Common Classes::ObjectUsage.
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Tabnuua 26 — Onpegensawowme anemeHTsl knacca Coordinate Reference Systems:: CompoundCRS

Onpegenenne (Definition): cuctema CK, onuceiralowan nonoxeHne To4ek Yepes gee unu Gonee
HesaBUCUMEIe oTAenbHble CK.

MpumevaHune — [pe CK HezaBUCHMMbI OPYT OT Apyra, ecrii 3Ha4YeHWs KoOpAUHaT B OOHOM He MoryT BbiTh
TpaHCchopMUpOBaHLl WK Npeobpa3oBaHbl B 3HA4YEHUA KOOPAWHAT B OPYIOM.

WabnoH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyer ot (Inheritance from): CRS

Ponu B cBA3n (Assoclatlon roles):  accoumauum, yHacnegoeaHHsle oT CRS, Takke

WoeHtudomkatop O6aza- Makcumym
Hua ceasu UML Cesasb ¢ TeNbHOCTL BXOMAEHWA  OnucaHue cBAsW
(bes {aggregation} SingleCRS M N CK, KoTopLIe ABNAOTCA
MMEHHW) componentReference (ordered) {minimum 2} KOMMOHEHTOM 3TOH COCTABHOW
System CK
OBwexnocTynHuie atpubyThl (Public attributes): 6 arpubytop (MMA, nNCEBOOHWM, WAeHTWMUKATOP,

obnacTb AeWCTBUA, [OeWCTBUTENIBHOCTE W NMPUMEYaHWs), YHacnenoeBaHHble oT Common
Classes::IdentifiedObject ¥ Common Classes::ObjectUsage.

10 MaTtemaTnuyeckue KOOpAMHaThbI

10.1 MaTtemaTu4yeckue koopauHaTtbl. O6WwKMe cBegeHUA

B HacTtosawewm ctaHgapTe nakeT Coordinate Systems onpenenser goBa oCHOBHbIX arneMeHTa CK: ma-
TeMaTu4yeckne KOOPAWHATLI U KOOPAUHATHbIE NMUHUU. [pAMOyronbHble AeKapToBbl KOOpAMHAThI 3a4akTcs C
MOMOLL LI HEMOBTOPSAKLLENCA NocnefoBaTeNnbHOCTM KOOPAUHaTHbIX ocel. OgHM U Te Xe KoopauHaTel MOryT
ObITb MCNOMNL30BaHbLI HECKONBKUMK peanuaaumaMmmn CK. PaamepHOCTb NPOCTPaAHCTBA, HA3BaHWUA, eOQUHULbI U3-
MepeHUs, HanpaeneHus u NocnegoBaTenbHOCTL KOOPAMHATHLIX OCel — BCe 3TO BXOAWT B ONUcaHMe MaTtema-
TUYeCKUX KoopamHat. Konvy4ecTBo oceil AOMKHO COOTBETCTBOBATL pPasMepHOCTH npocTpaHcTBa. Konudectso
KOOpAMHAT B BEKTOpPE AOMMKHO BbiTh paBHO KONMWYECTBY KOOPAMHATHbIX ocel. KoopavHaTkl B BEKTOpe Heobxo-
OUMO YKa3blBaTb B TOM MOPSAKE, B KOTOPOM 3aaHbl KOOPOMHATHbLIE OCH.

B HacToAweMm cTaHgapTe BMAbl KOOpAWHAT pasdeneHbl Ha noATunbl MO reoMeTpUYeckMM CBOMCTBaM
OXBaTbIBAEMOr0 KOOPAMHATHOIO NPOCTPaHCTBA M reOMEeTPUYECKUM CBOWCTBaM camux ocel (NpsiMble UMK Kpu-
BONWHEWHbIE, OpTOroHaneHLIe Ny HeT). HekoTopkle NogTUMLlI KOOPAWHAT HeoBX0AMMO UCMONb30BaTh TOMBKO
¢ onpegeneHHbiMu nogtTunamu CK, kak nokasaHo B Tabnuue 27 1 Ha pucyHkax 12 n 13.

10.2 Mapametpuyeckue CK c gononHUTenbLHbLIM HeNMMMHEWHBIM NapaMeTpoMm

CK oTHOCMTCA K MapaMeTpu4eckoMy TUMY, eCliu B Ka4ecTBe U3MepeHns UCMoNb3yeTcs (hU3nMYeckoe Unm
mMaTepuanbHoe CBOMCTBO UNnK dyHKUMSA. apaMeTp MOXET ObiTb M3MEPEH UN MOXKET BbiTb YHKLMEN, onpe-
AEeNneHHOM B ApYrMX CMbICMax, HO B napameTpuyecknx CK oH oBpasyeT ock CK.

Tpumepsbi

1 HaeneHue 8 Memeoposio2u4eCKUX MPUIOXEHUSIX.
2 [MTnomHocmb @ okeaHoz2paghuyecKkux NPUITOXeHUSX.

10.3 Cuctembl BpeMeHU

HacTtoawumi ctaHoapT nogaep:KueaeT Tpu chopMbl BpemeHHon CK:

- DateTimeTemporalCS: 3HadeHusMK koopauHaT senaTes dateTime B nponenTUYecKoM rpuropuaH-
CKOM KaneHgape, kak onucado B FTOCT P 7.0.64;

- TemporalCountCS: 3HadyeHusa koopauHAT — Lenble Yyucna, cnyxaliue eQuHULaMuU U3MepeHus Bpe-
MEHMH;

- TemporalMeasureCS: 3Ha4yeHWs KOOpAMHAT — AEMCTBUTENbHbIE YKCna, Chyalne eguHULaMm 13-
MepeHUs1 BpeMeHH.

LWkana BpemeHn fomKHa ObiTb OOQHOMEPHOW K MMETb OOHY OCb. [lononHWTensHasa nHopmaumsa npeg-
cTaeneHa B npunoxeHuu I,
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10.4 KoopguHaTHbIe NMUHUN N OCKU

KoopOuHaTbl COCTOAT M3 HEMOBTOPSAKLLENCA NocneoBaTenbHOCTU KOOpAMHATHBIX ocel. Kaxaasa m3 Ko-
OpPAWHATHbLIX OCEW OMMChIBAETCA YHUKanbHbIM CO4ETaHWUEM MMEHW OCK, aﬁﬁpeamaTypu 0OCHK, HanpaBneHna un
eaVHWLIBI N3MEPEHNA.

Obo3Ha4yeHWs aTux aTDI/IGyTOB MOTYT MPUMEHATLCA, KaK OMMCaHO B pa3ferne 7.

Tpumepbi

1 Kom6unayus {«lllupoma», ¢, ceeep, epadyc} npusedem Kk 0OHOMY 8apuaHmy Kiacca o6beKkmos «koopdu-
HamHas ocb»; kKom6uHayus {«lllupomas, p, cesep, paduaH} — K dpyzomy, m. K. eGUHUYA U3MepeHus1 ocu dpyaasi.

2 Komburnauus {«Bocmok», E, socmok, memp} npueedem K 0OHOMY 3K3eMMNAPY Knacca 06LeKmos «Koop-
duHamHas ock»; KOMBUHayus {«Bocmok», X, socmok, Memp} e dpya2omM ak3emnnsape, abbpesuamypa ocu dpy2as.

B HacToswem CTaHgapTte ncnonb3oBaHue Ha3BaHWA KOOpPOWHAaTHbIX ocen orpaHn4eHo reoge3nm4yeckKknm
1Mcnonb3oBaHnem B 3aBucumocTi oT Tuna CK. OTu OorpaHn4eHund NnoKasaHbl B Ta6m/|u,e 28. 91K orpaHun4yeHusn
H806XO,D,VIMbI npwn pa60Te B ABYX HanpasneHndax Ucnonb3oBaHUA.

Mpumep — lMockonbky «2eode3uyeckasl wiupoma» u «2eodeiuyeckass 0onzomay UCMONL3YIOMCS @ Kade-
cmee Ha3eaHUL kKoopduHamHkIX ocell, o6pa3syroujux zeozpaguyeckyro CK, amu HazeaHuss He MO2ym LCnonb30-
eambcs 8 Opy20M KOHMeKcme.

[MceBOOHWMBI ANA 3TUX OrpaHWYeHHbIX HA3BaHWI pa3peLleHbl.

MapameTpuyeckue, BpeMeHHbIe U MHXeHepHble CK MOryT ncnonb3oBaTh HA3BaHWSA, XapakTepHble Ons
KOHTEKCTa UNu TpaguLUOHHbIE.

KoopauHaTHble ocu onucaHel B B.3.3.

10.5 Bnok-cxema (UML) CK

Ha pucyHke 11 nokasana brnok-cxema (UML) knaccoe naketa Coordinate Systems. CyuwecTsyowue
orpaHuyeHust Ha cBsa3u Mexay Tunamu CK v TMnamu koopauHaTt nokasaHbl Ha Bnok-cxeme knaccos (UML)
Ha pucyHke 12. OnpepgeneHus KnaccoB 0ObLEKTOR MakeTa MaTeMaTWYecKWX KOOpAWHAT npuBedeHbl B Tabnu-

uax 29—50.

Tabnuua 27 — Tvnbl KOOPAWUHAT U OrpaHUYEHKs HA MX UCTonb3oBaHWe B cocTaBe CK

Knaccel CK,
Tun KoopauHat OnucaHue rae Ucnone3yTca 3HaveHne
KoopgwuHathbl
AdbpuHHbBIE [Byx- unu TpexmepHble KOOpAWHATLI B eBKNMAOBOM | engineering MHxeHepHble
NpoCTpaHCTBe C NpaMbIMUA ocaAMM (He obsasaTeneHo | derivedEngineering | U Nnpou3BodHEIE,
OPTOrOHaNbBHBIMW) derivedProjected npounssogHelie CK
NpoeKLmMm
[ekapToBhbl [Byx- unu TpexmepHble KoopauHaTLl B eBKNMaoBoM | geodetic projected leopesunyeckue,
NpOCTpPaHCTBE, 3ajatlollive MONOoX¥eHUWe TOYEK OTHO- | engineering NPOEKLMHK,
CUTENBHO MPSIMBIX OPTOrOHanbHLIX KoopAuHaTHbIX | derivedGeodetic UHXEHEepHLIE U UX
ocell. Bce ocu gomkHbl IMETb OOHY W Ty e eguHuly | derivedProjected NMPOW3BOAHbIE
M3mMepeHust derivedEngineering
Linnunopuyeckue | TpexmepHble KOOpAMHATLI B €BKNMAOBOM NPOCTpaH- | engineering VHeHepHbIe
CTBE, COCTOALME U3 MONApPHbLIX KoopavHat, gonon- | derivedEngineering | v npou3BogHkIe,
HEeHHble MPAMON KOOpOWHATHOW ocbl, NeprneHauky- | derivedProjected npounasogHbele CK
NAPHON K MIIOCKOCTY NONAPHBLIX KoopAWHAT NpoeKUmm
[eoneandeckne [ByX- WK TPEXMEPHbIE KOOpAWHAaTbLI, B KOTOpbIX Mo- | geographic [eorpaduyeckune
noxeHve onpegenaeTca reogesudeckon wwupoton, | derivedGeographic | v npousBogHble
reogesnyeckor JONroTon U (B TpEXMEPHOM crydae)
reoe3n4yeckor BolCOTON
INvHenHblE OpHoMepHble KOOpAMHATHI, COCTOALLME M3 TOYEK Ha | engineering WHxeHepHble
OOHOW KPWBOW MIM NPAMOMN. derivedEngineering | 1 npou3BogHbIe
lMpumep — mou4ku u mMemku 800/b NUHElUHO20
o0b6bekma — mpybonpoegoda.
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nonsa 3emMnu.

M pupMmedyaHne — To4yHoe onpegeneHnie HamMme-
PEHHO HE Oa€eTCA, NMOCKOMNbKy CINOXHOCTb BOMpoOca
BbIXOOWUT 3a paMKn HacToALWero ctaHgapra.

Knaccel CK,
Tun koopauHat OnucaHune rae Mcnonb3ayTes 3Ha4eHne
KoopauHaThl
HacToswmiA ctaHgapT AOMNycKaeTcd WMCNoNb30BaTh
TONBKO AN MNPOCTbIX (HEMPEPBIBHLIX) JIMHENHbIX
obbekToB. Bonee nogpobHoe paccMoTpeHue Bomnpo-
ca, 0cobeHHO NMPUMEHWTENBHO K TPaHCMOPTHOW OT-
pacnu, — cm. [11]
[MopsgkoBbie N-MepHbIE KOOPOWHATHLI C MCNONL30BAHMEM Lienoyvc- | engineering WHxeHepHble
LenodYncreHHble | NMeHHOW WHAeKcauuu; LenodvucneHHaa nopsakoeas | derivedEngineering | v npoussofHble,
oumdpoBka ocen (ona nukcenew msobpaxernua unun | derivedProjected npovasogHele CK
Kamepbl) npoeKL K
MapameTpuye- OpHoMepHbIe KOOPAWHATLI, B KOTOPOW eAuMHNLLI M3Me- | parametric MapameTpuyeckue
ckue peHUa ABMATCA 3HAYEHUSMU NapameTpoB, kKotopele | derivedParametric U MPOW3BOOHLIE
No CBOEN CYTW HE ABMAKTCA NPOCTPAHCTBEHHBIMUA
[NonapHble [ByxmepHble KOOpAWHaTLI B eBKNWAOBOM npocTpaH- | Engineering MHXeHepHble
CTBe, NONOXEHWE B KOTOPLIX onpenenaeTcsa pacctos- | derivedEngineering | n npoussBogHble,
HMEM OT Hayarna KoopaMHaT W yrnoM Mexay Hanpae- | derivedProjected npouseogHbie CK
NEHWEM HA TOYKY W HavamnbHLIM HanpaeneHUeM npoeKLu
Cdpepuyeckne KoopguHaTbl B eBKNWMOOBOM MpPOCTpaHcTBe, BKM- | Geodetic [eonesndeckne
yawlne OBe yrmoBble KoopauHatel (B AByxmepHoM | engineering WHXEHEpPHbIE
crnyyae), a TakkKe paccTosHWe 0o Havana koopauHat | derivedGeodetic N NX NPOU3BOAOHbIE,
(B TpEXMEPHOM Crnyyae). derivedEngineering | npov3BoaHbIE
MpumeuaHue — He cremyer nyTat ¢ reorpa- | derivedProjected Npoekiiun
domyeckorn CK, y KOTOpPOW annMNCOME «BbIPOXKOEH»
B cchepy.
BpeMeHHbie OpHomepHble KoopauHaTthbl, TAe ocblk sAengetcs | temporal BpemeHHble
BpeMs derivedTemporal W NPOW3BOAHbIE
BepTukaneHsie OpHoMepHble KoopaAWHaTel Anga 3anuck BelcoT (unu | Vertical CucTtemsl BeICOT
rmyBuH) TOYek, 3aBuCALUMX OT rpaBuTaumoHHoro | derivedVertical N UX NPOW3BOLHbIE

Tabnuuya 28 — OrpaHuM4eHMsA B HA3BaHWAX KOOPAWHATHbLIX OCEN

Twun KoopauHat

Mcnons3oeaHue B CK

[lonycTumoe Ha3BaHWe KOOpAMHaTHOW ocK

[exapToBbl

(Ffeopeanyeckue)
ckasi annnukata Z

leoueHTpuyeckasa abeumcca X, reoleHTpudeckasa opguHarta Y, reoueHTpude-

[exapToBbl

CK npoekumm

Cegep N (unwm tor S), Boctok E (unn 3anag W) — B AByxmepHOM crny4ae, a
TalKe reogesnyeckas Boelicota H — B TpEXMepHOM criyvae

[eopesnyeckune

[eorpacduyeckue

[eopesnyeckas wnporta B, reopgeauyeckas gonrota L — B ABYXMEPHOM CIly-
yae, a TakkKe reofeanyeckas Boicota H —B TpexMmepHOM cny4vae

Cdpepuryeckue

(Teopeswnyeckue)
paguyc-BeKkTop.

HeHue ao 90° (ko-wupoTa).

Cdepuyeckas wupoTa, cepudeckas fonroTa, reoueHTpud. Paguyc-BekTop
WMKW recLeHTpUYecKas LWMPOTa, reoLeHTpUYecKas OONroTa, reoLeHTPUYecKuia

M punmedyaHune — BmecTto LNPOTbl MOXET ObITE MCNONL30BAHO ee gonon-

BbicoThl

BbicoThl

My6uHa unu rUanMYeckan BeiCOTa HaL YPOBHEM MOPSA
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“inferface”
Common Classes:|ldentifiedObject

“CodelList”
AxisDirection

“inferface” “interface”
CoordinateSystem | + axis CoordinateSystemAxis
R B 1 7| +axisAbbrev: CharacterString
N isDirection: AxisDirection
is—=forAll{count{axisUnitiD)=1 dered)] "'
s i (cou‘n faxisUnH=1) tordered) +axisUnitiD: UnitOfMeasure [0.1]
JAY +minimumValue: Number [0..1]
- - - - +maximumValue: Number [0..1]
intferface interface +range Meaning: RangeMeaning [0..1]
PolarCS VerficalCS
“interface” “interface” Codelist
EllipsoidalCS LinearCS RangeMeaning
: - + exact
“interface” “intferface” + wraparound

CylindricalCS

ParametricCS

“interface"
SphericalCS

“interface”
OrdinalCS

“CodelList”
CoordinateDataType

+ dateTime

“interface”
AffineCS

+ coordinateType: CoordinateDataType

+ integer

constraints

1

{ccoordinateType=integer}
{axis->forAll(count(axisUnitID)=0)}

+ real

“interface”
CartesianCS

“interface”
TemporalCS

42

+ coordinateType: CoordinateDataType | S

constraints
{axis->size[)=1}

+north
+northNorthEast
+northEast
+eastNorthEast
+east
+eastSouthEast
+southEast
+southSouthEast
+south
+southSouthWest
+southWest
+westSouthWest
+west
+westNorthWest
+northWest
+northNorthWest
+up

+down
+geocentricX
+geocentricY
+geocentricZ
+columnPositive
+columnNegative
+rowPositive
+rowNegative
+displayRight
+displayLeft
+displayUp
+displayDown
+future

+past

+forward

+aft

+port
+starboard
+clockwise
+counterclockwise
+towards
+awayFrom
+unspecified

"

inferface”
DateTimeTemporal(S

{coordinateType=dateTime}
{axis->forAll{count(axisUnitID)=0)}

“interface”
TemporalCount(CS

constraints
{coordinateType=integer}

“inferface”
TemporalMeasure(S

constraints
{coordinateType=real}

PucyHok 11 — Bnok-cxema (UML). MatemaTtnyeckune koopguHatel (Coordinate System)
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“inferface” + coordinateSystem “interface”
Coordinate Reference Systems: > .
SingleCRS 1 Coordinate System
- + coordinateSystem [,,. - ?
~ interface - : interface l
— Coordinate Reference Systems: : I
ParametricCRS Coordinate System 1 Parametric(S I I
" coordinateSystem - M I
. interface o . ) interface | l
— Coordinate Reference Systems:*
TohiiGralCRS Coordinate System 1 Tempcf‘alcs I l
. "interface” L + coordinateSystem wintarface” I }
—1 Coordinate Reference Systems: ; I
VerticalCRS Coordinate System 1 VerticalCS I l
“interface” + coordinateSystem “Union" J I
— Coordinate Reference Systems: [} ) Engineering[S I
EngineepgL RS Caprdinats Systen 1 [offrecs: Avrnees l
"nferface” +cartesianCS: CartesianCS l
— Coordinate Reference Systems: +cylindrical(s: CylindricalCS
DerivedCRS +linearCS: LinearCS |
+polarCsS: PolarCS I
+sphericalCS: SphericalCS
+ordinalCS: OrdinalCS l
“interface” + BeSECRS “interface” |
Coordinate Reference Systems: & Coordinate Reference Systems: I
ProjectedCRS 1 DerivedProjectedCRS
= i l
+ coordinateSystem 1 l
Coordinate System I
“Union”
DerivedProjectedCS
interface ZaffinelS: AffineCs
Coordinate Reference Systems:GeodeticCRS +cartesianCS : CartesianCS
constraints Coordinate System +cylindricalCS: CylindricalC$
{coordinateSystem.odAsTypelellipsoidalCS) +ordinalCs: OrdinalCs
IET;:llkes counf (datum.ellipscid)=1} +polarCS: PolarCS
A +sphericalCS: SphericalCS
+ coofdinateSystem | “interface"” 5 “interface”
1| CartesianCS AffineCS |
o " + referen[eSysfgm + mordinafeSysfem “inflerfa_cen -
interface 1 > EllipsoidalCS
Coordinate Reference Systems: 0. 1
Geographic(RS + coordinateSystem ”Unior_f'
GeodeticCS
1 +cartesianCsS : CarfesianCS
+ellipsoidalCS: EllipsoidalCS
+sphericalCS: SphericalCs

PucyHok 12 — Bnok-cxema (UML). CesA3u maTtemaTnyecknx koopguHat B coctase CK
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Tatnuua 29— Onpegensawowme anemeHTsl Knacca CoordinateSystems::CoordinateSystem

Onpegenenne (Definition): HenosTopsALWEaACA NOcNeOBATENBHOCTE KOOPAWHATHBIX OCEH, OXBATbLIBAKOLLAA
38A4aHHOE NPOCTPAHCTRO.

MpumedvaHne — KoopguHaTtbl npeobpasyloTca NoCpeqcTBOM MaTeMaTUYeCKUX CBA3el. SHavYeHus
KOOpOWUHAaT B BEKTOPE KOOPpAWHAT OOIMKHBI BLIThL 3anUcaHbl B TOM nopsgke, B KOTOpOM
s3anucelBalTeA accouuauum ocen CK.

LWabnoH {Stereotype): Interface

ATpubyT knacca (Class attribute):  Abstract

Hacnegyert ot (Inheritance from): Common Classes::|dentifiedObject

O6o6waer (Generalization of): AffineCS, CylindricalCS, EllipsoidalCS, LinearCs, OrdinalCS,
ParametricCS, PolarCs, SphericalCS, TemporalCS, VerlicalCS,
DerivedProjectedCS, EngineeringCS, GeodeticCS

Ponu B ceazu (Association roles):

WoeHTndmkarop Obnaa- Maxcumym
Wmna ceaan UML CeAak C TenbHOCTE BXowAeHWd OnwcaHwe cBA3n
{Ges (aggregation) SingleCRS M N KOOPAWHATHAA OCb, KOTOpad SABNAETCS
MMEHMU) axis (ordered) KOMMOHEHTOM 3THMX KOOpAWHAT
CK reference CoordinateReferenceSy 8] N CK, KOMNOHEHTOM KOTOPLIX ABMNAKTCA
system stems::SingleCRS 3TH KOOPOUHATEI

OrpaHuveHue: {axis->forAll (count {(axis.axisUnitID)=1)}
MprumevaHne — 370 orpaHudeHne TpebyerT, YTobBl BCe OCH BKIIOYANW MHGOPMAaLIMIO O eaMHMLAaX
namepeHus. OrpaHudeHne nameHsieTcs knaccamn ordinalCS u dtateTimeTemporalCS.,

OBwepnocTynHbie aTpubyTel (Public attributes): 4 atpubyTa (MMA, NCeBOOHUM, UaoeHTUMKaTop
¥ NpMMeYaHuA), yHacneaoeanHble ot Common Classes::IdentifiedObject.

Tabnuua 30— Onpepenawowme anemeHTel knacca CoordinateSystems::AffineCS

Onpegenenwe (Definition): OByx- WM TpexMepHble KOOPOWHATEI B BKMWAOBOM NPOCTPAHCTBE
€ NPAMOYTONbHBIMK OCAMM.

MpuMmevyaHue — Bce oCM AOMKHBI UMETb OIMHAKOBYIO €AWHULY W3MEPEHUsi. [leKapTOBEI KOOPAUHATDI
[OIDKHBI UMeTb ABe WNW TPWU OCH; KONMYECTBO accoLMaLMili COOTBETCTBYET paamepHOCTH
CK.

LWabneu (Stereotype): Interface

ATpubyT knacca (Class attribute): Concrete

HacnegyeT ot {Inheritance from): CoordinateSystem

0O6o6wwaeT (Generalization of): Cartesian CS

Mcnonwayetcs B {Used by): DerivedProjectedCS
EngineeringCS

Ponu B cerau (Association roles).  accoumauum, yHacnegoaHHbie oT CoordinateSystem

O6wenocTynHbie aTpuByThl (Public atiributes): 4 arpubyta (UMma, nNCeBAOHUM, UAeHTUUKATOP
W NpuMedaHma), yHacnegopaHHbele oT Common Classes::|dentifiedObject.
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Tabnuua 31— Onpegenswowme anemeHTsl knacca CoordinateSystems::CartesianCS

Onpsgenenue (Definition):  AByx- Nk TpexMepHLIE KOOPAWMHATLI B EBKNMMAOBOM NPOCTPAHCTBE
¢ NPAMOYroNbLHLIMK OCAMU.
MpuMevyaHue — Bee ocU OOMKHL MMETh OOUHAKOBYIO 8AUHULY U3MEPeHWs ANUHEL. [lekapToBel KOopAUHATE!

AOSDKHBI UMETL AIBe UMK TPHU accoLMaLMKi Ocedi; KONMUYeCTBO accoLMaLMii QOMMKHO PaBHATLCA
pasMepHocTU CK.

LWaGnou (Stereotype): Interface

ATpubyT knacca (Class atiribute):  Concrete

HacneayeTt ot {Inheritance from): AffineCS

Ucnoneayetcn B (Used by): DerivedProjectedCS

EngineeringCS

GeodeticCS
Ponu B cBA3u (Association roles): accouuaunK, yHacnegoeaHHbie oT CoordinateSystem, Taioke:
[4[YE] AnenTndmratop O6gasa-  Makcumym
CBA3N UML Ceasb ¢ TenbHOCTE BXOMAeHWR Onucanwe cBA3W
cK reference CoordinateReferenco o N CK npoekuum, koTopas UCTIofNb3yeT

system Systems:: 3TH XKe KoopaMHaTbI
ProjectedCRS

OBwenocTtynHble atpubyTki (Public attributes): 4 artpubyta (MMA, nNCeBOOHWUM, WOGHTUCMKATOP
U NpyMedaHus), yHacneposaHHbsie ot Common Classes::identifiedObject.

Tabnuya 32— Onpegenswowme anemMeHTsl knacca CoordinateSystems::CylindricalCS

Onpepenexnue (Definition): TpexmepHble KDOpAMHATEI B EBKITIMAOBOM MNPOCTPAHCTBE, COCTORALLME U3
NOMAPHBIX KOOPOMHAT, OONOMHEHHBIE NPAMONA KOOPAUHATHOM OCBIO, NEPNEHONKYNFAPHOA K
MMOCKOCTH NONAPHLIX KOOPOWHAT.

MpuMmevaHue — CylindricalCS gomiceH MMeTb TPU accolMaLnK Oce.
LWa6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacneayet oT (Inheritance from): CoordinateSystem

Wcnonesyetcn B (Used by): DerivedProjectedCS
EngineeringCS

O6wenocTynHble aTpMbyTh! (Publle attributes): 4 arpubyta (MMs, NCeBOOHWM, WASHTUMKATOP
W NpuMevaHns), yHacnegosaHHele oT Common Classes::ldentifiedObject.

45

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

Tatnuua 33 — Onpegensawowme aneMeHThl Knacca CoordinateSystems::EllipsoidalCS

Onpepenexdue (Definition):  AByX- UNW TpexMepHEIe KOOPAMHATLI, rAe NOSoXeHWe cnpenenaeTca
reoAe3u4eckon LUMPOTOR, resae3suHecKon JONTOTON U (B TPEXMEPHOM CNYyYae) reéoae3uyHecKon
BLICOTON.

MpumevaHune — EllipsoidalCS gorkeH nmMeTs ABe WK TPY ACCOLMALIMK, KONWHECTBO ACCOLNALMIA JOMKHO
paBHATECA pasmepHocTn CK.

LWa6noH (Stereotype): Interface

ATpmbyT knacca (Class attribute):  Concrete

Hacnegyer ot (Inheritance from): CoordinateSystemn

Ucnonbayetca B (Used by): GeodeticCS

Ponu B cBA3M (Association roles):  accoumauum, yHacnegoeaHHble oT CoordinateSystem, Tawke:

Wmn WnexTudukarop O6nza- Makcumym

cegan  UML Ceask ¢ TeNLHOCTE BXOWASHWA OnucaHue CBA3N

CK reference system Coordma.t.eReference 0 N reorpadgmueckas CK, Mcronbsyiowan
Systems:: 3TH KO KOOPAMHATEI
GeographicCRS

O6uweaocTynHbie aTpubyThl (Public attributes): 4 arpubyta (MMA, NCEBAOHUM, WOEHTUCHMKATOP

W NpumMedaHns ), yHacnegosaHHeie oT Common Classes::IdentifiedObject.

Tatnuua 34 — Onpegensawowme anemMeHTel Knacca CoordinateSystems::LinearCS

Onpenenenue (Definition): oaHOMepHbIe KOOPOUHATBI, COCTOALLME H3 TOUYSK, NEXALLUX HAa OOHOW
OMNUChLIBAEMOR OCK.

MpumedyaHune — CBA3EHHAA KOOPOWHATA — 3TO PACCTOAHKME (CO CMeLleHueM Uny 6es Hero) oT UCXOAHON
TOUKM, YKa3aHHOI B onpegereHd Hadana oTcyeTa, A0 TOUKM BAOMNE OCU.
lpumep — Mcnone3sosaHue nuHeiiHo2o obxexma, npedcmasnsaioujezo mpybonpoeod, Ona onucaHun

movex Ha 3moM mpybBonpoeode unu edons Heso. LinearCs domxeH uMems o0Hy
accoyuayuio oced.

LWabnon (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

HacnegyeT oT (Inheritance from):  CoordinateSystem

Menonesyeren B (Used by):  EngineeringCS

Ob6uwenocTynHeie aTpubyThl (Publle attributes): 4 atpubyta (MMs, TCeBOOHWUM, WOeHTUdMKaTOpP
W NpumMeYaHus), yHacnegoeaHHbie o1 Common Classes::ldentifiedObject.
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Tabnuua 35— Onpegenswowme anemeHTsl knacca CoordinateSystems::OrdinalCS

Onpeaenenue (Definition):  n-mepHLIe KOOPOVHATEI, B KOTOPOR KKAAA OCh UCMONbIYOT LenkIe yucna. Konuuectero
accoumaluii AomkHO BuiTh paBHO pasmepHocT CK

La6noH {Stereotype}): Interface
ATpubyT knacca (Class attribute):  Concrete

HacnegyeT ot (Inheritance from): CoordinateSystem

Wcnonbayetcsa B (Used by): EngineeringCS

DerivedProjectedCS
ObwenoctynHbie aTpubyTil (Public attributes): 4 atpubyTa (MMA, NCEBAOHUM, WAEHTUDUKATOP 1 NPUMEYaHKNA),
yHacnegoeaHHele oT Common Classes::ldentifiedObject, Taoke:
O6nsa- Makcumym
Wwn atpubyta WosHmmdwmkatop UML Tun gaHHbIX TeNbHOCTL BXOMASHWIA OnucaHus aTpubyTa
Tun AaHHBIX coordinateType CoordinateDataType M 1 THUMN AaHHbIX 3HAYSHUI KOOPOMHAT

KQOpAMHAT

OrpaHnyeHune: {coordinateType=integer}
{axis->»forAll (count (axis.axisUnitID}=0)}

MpuMmeuvaHue — KoopauHatel B OrdinalCS saenswTca nocnefosaTenbHbiMW. OrpaHuyeHus TpebywlT, uToGhI
KOOPOMHATHI, OTHOCAIUMECA K MOPAOKOBLIM KOODAWHATAM, WMENW 3Ha4YeHWA KoopouHaT c dataType,
paBHbIM Lanomy yueny. EaquHnuel He TpebyioTen.

Tabnuya 36 — Onpegenswwme aneMeHTsl knacca CoordinateSystems::ParametricCS

OnpeneneHune (Definition): ogHOMepHble KOOPAMHATLI, B KOTOPCOA MCNOMNB3YIOTCA 3HAYSHWA NapameTpoB
MK OYHKLMK, KOTOPbIE MOTYT MOHOTOHHO M3MEHATECA C BLICOTOM.

MpumevaHue — ParametricCS nomKeH UMETh OAHY ACCOLIMALIMIO OCe.
LWa6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacneayert ot (Inheritance from): CoordinateSystem

Ponu B cBasu (Association roles):  accoumauvm, yHacnegosaHHbie ot CoordinateSystem, Tarcke:

WneHTuduka- O6asa- Makcumym

Wm= ceasn  1op UML Cesab TEeNbHOCTL BXOXAeHWH OnucaHwue cBA3U

CK reference CoordinateReference o] N peanuzalLus napameTpuyeckoi CK,
system Systems:: ParametricCRS MCTOMBIYIOLLAA STOT NapamMeTp

O6wenocTynHbie aTpubyThl (Public attributes): 4 arpubyta (MMsA, nNCEBOCHMM, WIeHTUUKATOP
¥ NpMMeyvaHus), yHacneaosaHHsle oT Common Classes::ldentifiedObject.
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Tadtnuua 37 — Onpegensawowme aneMeHThl Knacca CoordinateSystems::PolarCS

OnpegensHue (Definition): AByxMepHble KOOPAWHATHIB EBKNUOOBOM MNPOCTPAHCTBE, AE MONOKEHWE TOHKM
onpefenseTca paccTOAHUEM OT Ha4yana KOoOPAWHAT W YTNOM MeXZy HanpasneHuem U3 Havana
KOOPAWHAT B TOMKY U ONOPHbLIM HanpasneHuem.

MpumMmevyaHue — PolarCS gonxeH nmeTsb fiBe accolyalui ocei.

Lla6noH (Stereotype): Interface

ATpuGyT knacca (Class attribute):  Concrete

Hacnepyer ot {Inheritance from): CoordinateSystem

Mcnonbayetca B (Used by): DerivedProjectedCS
EngineeringCS

OBwepocTynHeie atpubyThi (Public attributes): 4 artpubyra (MmMs, NCEBACHMM, WASHTUMKaTOp
W NpUMeYaHus), yHacnegoeaHHble oT Common Classes::IdentifiedObject.

Tabnuua 38 — Onpepenstowwme anemeHTsl knacca CoordinateSystems::SphericalCS

Onpenenenue (Definition): aByx- unM TpexmepHble KoopAMHATBEI B €RKIMAOBOM MPOCTPaHCTBE, rae
nonoxeHwe TOYKW onpegenseTcsi ABYMS YITIOBEIMW KoopAWHaTaMu W (B TpexMepHOM cry4yae)
paccTtosHMeM 00 Hadana otcdeta (gnvHa paguyc-Bektopa). He cnepyet nyTate
€ SNNMNconganbHLIMK KOOPAWHATAMK HA SNMMNcoMae, «BbipokaeHHoM» B cdepy. SphericalCS
ACNKHAE UMEeTE TPM CBA3K C OCAMM

LWa6noH (Stereotype): Interface

AtpubyT knacca (Class attribute):  Concrete

HacneayeT ot (Inheritance from): CoordinateSystem

Wcnonwayerca B (Used by): DerivedProjectedCS
EngineeringCS
GeodeticCS

Ob6uwepoctynHbie aTpubyThi (Public attributes): 4 atpubyta (MMA, nceBAOHWM, uAeHTUcbMKATOP
1 NpumMeYaHnsa), yHacnegoeanHeie ot Common Classes::ldentifiedObject.
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Tabnuua 39 — Onpegenswowme anemeHTsl knacca CoordinateSystems:: TemporalCS

Onpegenexue (Definition):  cucTema naMepeHus BpeMeHW, OAHOMEPHAA KOOpAWHATA, MCNONB3yemas ans
3anucy BpeMeHn.

Mpumevanue — TemporalCS aonKeH UMETE OAHY 2CCOLMALIMIO OCU.
LWaGnoH (Stereotype): Interface
ATpubyT Knacca (Class attribute):  Abstract

HacnepyeT ot (Inheritance from): CoordinateSystem
0O6obwaet (Generalization of); DateTimeTemporalCS
TemporalCountCS

TemporalMeasureCS

Ponu B cBA3u {Association roles):  accouwauuu, yHacnegosaHHble oT CoordinateSystem, Taioke:

WpeHTudukaTop OGasa-  Makcumym
Wms cesan UML Coask ¢ TENLHOCTL BXGNASHWA OnucaHve cBAIW
CK reference system CoordinateReference o) N CHCTEMa U3MEPEHUs BPEMEHMU,
Systems:: KyAa BXOgMT 3Ta LUKarna BpemMeHU
TemporalCRS

ObwegocTynHblie aTpubyThI (Public attributes): 4 atpubyTa (MMA, NCEBOOHUM,
MAESHTUCOMKATOR W NPUMEeYaHuA), yHacneaoBaHHbe oT
CommonClasses::ldentifiedObject, Taioke.

Hms Obnasa-  Makcumym

atpubyta WMneHtudwnkatop UML  Tun aaHHbIx TONbHOCTL BXOXAeHWid OnucaHue aTtpubyTta

Tun coordinateType CoordinateData M 1 THN SAHHLIX 3HaVEeHWIA KoopavHaT
KoopgMHaT Type

OrpaHnyeHue: {axis -> size()=1}

MpumevaHune — OrpaHuyeHue npuMeHaeT orpaHuyeHne CoordinateSystemn k noaTunam
TemporalCS (Ho 310 nepeonpegensercs B cnyvae DateTimeTemporalCS).

Tabnuya 40 — Onpegenawwme anemMeHTsl knacca CoordinateSystems:: DateTimeTemporalCS

Onpegenenve {Definitlon}: cucTema naMepeHWid BpemMeHW, oAHOMepPHAas KOOpAWHATA, UCNOoNbayemas Ans
3anucK BpeMeHu B npeacTtaeneHun dateTime, kak onpegenexoc 8 FOCT P 7.0.64.

Mpumevyanne — DateTimeTemporalCS gomkeH umeTe ogHy accoumaunio ccu. OH He nenonesyeT
axisUnitlD; epeMeHHbIe BeNWYMHBI onpeaensioTea Yepes npeacraeneHne NOCT P 7.0.64.

LWa6noH (Stereotype): Interface
ATtpubyT knacca (Class attribute):  Concrete

Hacneayer ot {Inheritance from): TemporalCS

Ponu B cea3u (Association roles):  accouwauuu, yHacnegoeaHHslie oT TemporalCS
{aggregation) axis B DateTimeCoordinateSystemAxis — cm. [10]

O6wenocTynHele aTpubyTel (Public attributes): 5 arpubytoB (MMA, MNCEBAOHWM, uaeHTUdUKATOP,
npumeyanua u coordinateType), yHacnegosanHbie or CommonClasses::|dentifiedObject wn
TemporalCS, 0gvH U3 KOTOPBIX OFPAHUYEH YCIOBUAMM.

OrpaHH4yeHue: {coordinateType=dateTime}
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Tadtnuua 41— Onpegensatowme aneMeHTbl Knacca CoordinateSystems:: TemporalCountCS

Onpepganenue {Definition): cucTema uaMepeHvid BpeMeHW, OAHOMEPHAA KOOPOUHATA, UCMONb3yeMas Ans
3arnucy BpeMeHU B BUAES LeSOoro Yucna.

MpumevyaHue — TemporalCountCS gomkeH UMeTE OAHY acCOLWALIMIO OCH,

LWabnox (Stereotype): Interface

ATtpubyT knacca (Class attribute):  Concrete

HacnegyeT ot (Inheritance from): TemporalC8

Ponu B ceaau {Association roles).  accouuauum, yHacnegoeaHHele oT TemporalCS

O6uwenocTynHelie aTpubyTel (Public attributes): 5 artpwbytoe (MMA, nNCEeBOOHWM, WAEHTUGUKATOPR,
npumedaHua KM coordinateType), yHacnepopbaHHele oT CommonClasses:ldentifiedObject u
TemporalCS, oguH U3 KOTOPbIX OrpaHUYeH YCroBUAMM.

OrpaHuyeHme: {coordinateType=integer}

Ta6nuua 42 — Onpepensolme aneMmeHTsl knacca CoordinateSystems:: TemporalMeasureCS

Onpegenenne (Definition): cucTema MaMepeHUs BpeMeHHW, OAHOMEPHEA KoOpAUHATA, UCNoNb3yemasn oA
3anucy BpeMeHu B Buae JeicTBUTenbHoro Yuena. TemporalMeasureCS gomkeH MMeTe OOHY
CBfi3b C OChIO

LWaBnoH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet ot {Inheritance from): TemporalCS

Ponu B cBA3u (Association roles):  (accouwaumn, ynacnenoeaHHbie oT TemporalCS)

O6wenocTynHbie atpubyTel (Publlc attributes): 5 atpubytoB (UMR, NCEBAOHUM, WOEHTUdUKaTOP,
npumevanns u coordinateType), yHacnegoeaHHbie oT CommonClasses::ldentifiedObject n
TemporalCS, oAMH M3 KOTOPLIX OrPaHUYEH YCIIOBAAMM.

OrpaHu4yeHWe: {coordinateType=reall}

Tabnuua 43 — Onpepenswlwme aneMmeHTsl knacca CoordinateSystems::VerticalCS

Onpepgenenne (Definition);  cucTema BLICOT, OQHOMEPHAA KOOPAWHAETE, MCMNONb3YeMan 418 3aMnMcH BbICOTHI
unu rmyGuHbI To4Yek, 0OLINHO 3aBUCALLAA OT rpaBUTaLMOHHOIO NonsA 3emnu.

NMpuMmevyaHne — To4Hoe onpedeneHWe He NPUBCOMTCA HAMEPEHHO, NOCKONLKY CNOXHOCTE NpeaMeTa
BLIXOOMT 32 paMK1 HacTOALLEro cTaHaapTa. BepTukantHas CS aomkHa MeTE OAHY accouuaunio
ocu.

LWa6noH (Stereotype): Interface

ATpnbyT knacca (Class attribute):  Concrete

Hacnegyert o (Inheritance from): CoordinateSystem

Ponu B cBAan (Association roles):  accouuauum, yHacnegoeaHHele oT CoordinateSystem, Taioke:

WoeHmmcbunkaTop Obn3a- Makcumym
Wwun ceaan  UML Cesab ¢ TeNnbHOCTE  BXOMEHWA OnucaHWe ceAaK
CK reference system CoordinateReference [#] N peanuzalusd CMCTEMA BLICOT, B
Systems:: KOTOPOW MCNOMb3YeTCA TEOPHA BLICOT
VerticalCRS
OBwenocTynHbie atpubyThl (Public attributes): 4 arpubyta (MMA, NCeBACHWM, WAeHTWOMKaTOp

W NpuMedaHns), yHacnegosaHHble o1 Common Classes::ldentifiedObject.
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Tabnuua 44 — Onpegenswowme anemeHTsl knacca CoordinateSystems::DerivedProjectedCS

Onpegenenue (Definition): koopgwHatel B coctase DerivedProjected CRS: adipuHHbie, aexkapToBbl,
LMNMHApUYecKue, NOpAAKOBLIS, MONSAPHLIE MK chepUdackne KoOpAUHATLI.

LLiaGnoH (Stereotype): Union

Realization of: CoordinateSystem pomkeH peanusoBate BCe yHacnefoBaHHsIe onepauun u accouuauun. Kpome
TOrO, OH QOMKeH NOOepXUBaTh Bee yHacneaoBaHHble atpubyThl, N0 KpadHed Mepe, «TONbKO
ONA YTEHWA».

Ponu B cenau (Association roles).  {accouwauuu, ynacnegosaHHble ot CoordinateSystemn)
{aggregation) affineCS B AffineCS (cM. [10])

(aggregation) cartesianCS B CartesianCS (cm. [10])

{aggregation) cylindricalCS B CylindricalCS (cm. [10])

(aggregation) ordinalCS B OrdinalCS (cm. [10])

{aggregation) polarCS B PolarCS {cm. [10])

{aggregation) sphericalCS B SphericalCS {(cm. [10])

obbeguHeHWe (0QHO M3) orpaHMdeHUid Ha accouuMaunm affineCS, gexaptoeoil CS, unuHapudeckoid CS,
nopsakosoi CS, nonsipHoi CS u chepuieckoid CS

{aggregation) referenceSystem us CoordinateReferenceSystem::DerivedProjectedCRS [0..*], accounauus
¢ umeHem CoordinateSystem. Onpepeneqve: npoussoaHas CK npoekuwu, roe NpUMeHsIIOTCH 3T
KOOPAWHATE

Ob6wepocTynHele atpubyTel (Public attributes): {none)

Tabnuya 45— Onpegenawwme anemeHTsl knacca CoordinateSystems::EngineeringCS

Onpegenenne (Definition): koopauvHaThl B cocTaBe wHXeHepHod CK: ogHn U3 adiduHHBIX, OeKapTOBbIX,
LMNUHAPWUYBCKUX, NMUHBWHBIX, NopaakoBbix {ordinal), NonApHbIX UNK cthepuMecKkMX KoopaMHaT

LLia6noH (Stereotype): Union

Realization of: CoordinateSystem.

Takum 0GpasoM, OH OOIDKEH PEeanusoBaTe BCE YHACNEOOBAHHbIE Onepauvu u accoumaumn. Kpome Toro, oH
LOMKEH NOOAEPKMBATL BCE yHACNeAoBaHHble aTpubyThl, NO KpaWHel Mepe «TOnbko Ans
yTeHuA».

Ponu B cBazu (Association roles):  (accouwayum, yHacneposaHHuie oT CoordinateSystem)
{aggregation) affineCS e AffineCS (cm. [10])

{aggregation) cartesianCS B CartesianCS (cm. [10])

{aggregation) cylindricalCS B CylindricalCS {cm. [10])

(aggregation) linearCS B LinearCS (cwm. [10])

{aggregation) ordinalCS B OrdinalCSs {cm. [10])

{aggregation) polarCS B PolarCS (cm. [10])

{aggregation) sphericalCS B SphericalCS (cm. [10])

ofbeauHeHue (0aHO M3) orpaHuYeHUid Ha ceaaum affineCS, cartesianCs, cylindricalCs, linearCS, ordinalCSs,
polarCS u sphericalCS

(aggregation) referenceSystem na CoordinateReferenceSystem::DerivadProjectedCRS [0..*], accounayun
¢ nmeHem CoordinateSystem. Onpegenenue: nxkeHepHas(sie) CK, B KOTOpYIO BXOAAT AaHHble
KOOPAVHATHI.

O6wenocTynHeie atpnbyThl (Public attributes): {none)

51

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

Tadtnuua 46 — Onpegensatowme anemeHTsl knacca CoordinateSystems::GeaodeticCS

Onpegenenne (Definition):  nekapToebl MNK chepuueckne KOOpANHATEI, MCNONBb3IYEMble B repaesuyeckon CK

LLa6noH (Stereotype): Union

Realization of: CoordinateSystem. Takum oGpasom, OH JO/DKEH peann3oBaTk BCe YHACNEAOBaHHBIE Onepauvm
W accoumauun. Kpome TOro, oH OOSDKEH NOAdepXWBaTh BCe yHacnemoBaHHbie aTtpubyThl, no
KpaiHel Mepe, «TONBKO AN YTeHWAR.

Ponu B cBa3u (Association roles):  accouwauum, yHacnenoeaHHble oT CoordinateSystem, Tawoke:

{aggregation) cartesianCS e CartesianCS (cm. [10])

{aggregation) ellipsoidalCS e EllipsoidalCS (cm. [10] ¥ npumeyaHun)

{aggregation) sphericalCS B SphericalCS (cm. [10])

obbeavHeHune (ogHo U3) yenoBuiA Ha ceasu affineCs, cartesianCs, cylindricalCS, linearCs,
ordinalCs, polarCS u sphericalCS

O6wegoctynHbie atpubyTsl (Public attributes): {none)

MpumeyaHue — EllipsoidalCS sknovyeH B knace GeodeticCS, 4Tobbl ero MOXKHO GbINO UCNONB30BATE Kak
nogtun Geodetic CRS — GeographicCRS. Neogesnueckue CK QOMKHBI MCNOMNL30BaTh TONLKO
[eKapToBbl MK ChepUdeckne KoOpaAWHaTDI.

{aggregation) referenceSystem ua CoordinateReferenceSystem::DerivedProjectedCRS [0..7],

accouuauua ¢ umeHem CoordinateSystem. OnpegeneHue: reogesudeckan CK, rge
WUCNONB3YIOTCHA 3TH KOOPAWHATHI,

Tabnuua 47 — Onpepensaowme anemeHTel knacca CoordinateSystems::CoordinateDataType

Onpepenexdue (Definition):  datatype of coordinate values

LaGnoH (Stereotype): CodeList

Hacnegyer ot {Inheritance from): (none)

Ponwu B cBaAau {(Association roles):  (ncne)

Wenonesyetena B (Used by):  OrdinalCoordinateSystem

TemporalCoordinateSystem
O6wenocTynHble aTpubyThl (Public attributes):
WneHtuchmkaTtop Obaza- Makcumym

WM atpubyta UML Tvn AaHHLIX  TeNbHOCTE BXoxAeHWd OnucaHue aTpubyta

Lenoe integer integer c 1 BENWHAHA, BbIPKEHHAA KAK OTCHET OCK
BREMEeHHOR unu nopsakoeoi CK

OeiicteuTencHoe real measure Cc 1 BENMYMMHA, BLIDAKEHHas Kak Mepa,
ucnonbsyemas gns ocu BpemeHHoR CK

[ara-spema dateTime dateTime C 1 COCTaBHas BesIMMMHA, NpeacTaBneHHas

B BMAOS CTROKM CUMBOMNOB,
cooTeeTcTBYIOWEld [OCT P 7.0.64,
venonbayeMol AN ocH BpemeHHoi CK.

Ycnoeue: ﬂOﬂ)KeH 6bITb YKa3aH oqulH U TONBKC O4WH M3 nepeyucneHHbIX ﬂTpMﬁyTOB.
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Tabnuua 48 — Onpegenswolmne anemeHTsl knacca CoordinateSystems:: CoordinateSystemAxis

Onpeanenenue (Definition): onpepensHue ocu CK

LLabnoH {Stereotype): Interface

ATpubyT knacca (Class atiribute):  Concrete

Hacnegyet ot (Inheritance from): Common Classes::ldentifiedObject

Ponu B cBnau (Association roles):  (aggregation) axis from CoordinateSystem [1..*] {ordered}
WpeHtudmkarop Obsza- Makcumym

WAma ceasn UML Cenasb C TENLHOCTE BXOXAEHWA OnucaHwe cBA3WU

(Ges coordinateSystem CoordinateSystems (o] N cucTema(kbl) KOOPOUHAT, KOMMOHEHTOM KOTOPOH

MMBHM) AIBNASTCA 8Ta OCb

OBwspnoctynHbie arpubyTel (Public attributes): 4 artpubyta (uMA, nceBgoHuM, woeHTUGMKATOP W NPUMEMAaHURA),
yHacnegoBaHHele oT Common Classes::|dentifiedObject, Tawke:

WpeHtucbuka- Obsza- Makcumym
Wma atpubyra Top UML Tun faHHbIX TeNbHOCTL BXOWAeHUA OnucaHne atpnbyTa
OBoaHaqeHWe ocK axisAbbrav CharacterString M 1 CoKpalleHue, ucnonbsyemoe ana
cK ock CK; sTa aG6pesuaTypa Taoke
UCNONL3YeTCA AN 0603HaveHns
KOOPOWHAT B BEKTOpE.

fipumep — B, L, H.

MpuMmevyaHue — Ecnm
CTaHOapPTHBIM CUMBOTIOM
ABNAETCH rpedeckuidi CMMBON (CM.
3.2), ab6pesuaTypa MOXET
OTNWHATLCH OT CUMBONA
(Hanpumep, YToGbl OrPaHUYUTL
UCNoNb3yemele Tabnuub
CHMBOIOB).

HanpaeneHue ocu  axisDirection AxisDirection M 1 HanpaeneHue ocu CK (unu, B

CK Cnyyae OeKapToOBbIX KOOPOWHAT B
npoekuun, JiokansHoe
HanpaeneHue ocu CK)

Mpumepst — Ceasepfioz, socmox/|
3anad, eeepx/eHusz — e sobGom
Habope  ocell CK wmowmno
Ucnons308ames MONLKe 00UH
yneH U3 kaxdol ykasaHHol
mapel. Ona CK, npyMBAzaHHBIX K
3emne, 3TO HanpaBreHWe 4acTo
ABnAeTcA NpuONM3ATENbHBIM W
npegHasHavyeHo ANA NpvaaHus
ocK 3HaveHus, NOHATHOrO
yenoeeky. TakuMm obpasom, korga
UcnonbayeTcs reogeandeckan CK,
TOYHBIE HAMNPABIEHUA OCEA MOTYT
He3HaMUTENbHO OTNMYaTLCA OT
aToro NpUBNU3KTENEHOTO
HanpaeneHus. Cneayet o6patnTh
BHAMaHKe, YTo B EngineeringCRS
yacto TpebylTeA  KOHKpeTHble
onucaHuA HanpaeneHuii oceil CK.
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OkoHYaHue mabnuubi 48

Eovnuua ocu CK

MuH. 3HaveHue
ocu CK

Makc. 3HaveHue
ock CK

OwanaaoH
3Ha4veHWd ocu CK

.axisUnitID . UnitOfMeasure - C

minimumValue Number 0]
maximumValue Number 0]

rangeMeaning RangeMeaning C

0.1

npocTpaHcTBeHHanA eauHuLa unu

BPeMeHHOH WHTepBan,
ucnonbayemas ans atoi ocu CK

MpumevaHune — 3HaueHwe
KOOPAWHATLI B BEKTOPE A0SKHO BbiTh
3anncaHG ¢ MCNONb30BaHWeM aTON
eMHHLbI.

JTOT INEeMeHT JormkeH GuiTh
ONyLLeH, 8CINU OCk ABMASTCH HaCTbIO
DateTimeTemporalCS unu
OrdinalCS, Ho aonmkeH GbITk
NpPeaocTaBneH BO BCeX ApYIux
cnydasx.

MUHUMAanNLHOE 3HaveHwe, ObblvHO
JonycTaMoe pOns  3ToW  OcH, B
SAMHULIAX U3MBPEHUA MO OCH

MakcuMansHoe 3HaueHue, obblMHO
JonycTUMoe [Ona  3TOW  ocu, B
eAWHULIAX U3MepeHus no ocK

AWana3aoH sHaJYeHWH ocH, 3a4aHHOro
MinimumValue u MaximumValue

3amevaHue: SToT MeMeHT AoMmKeH
ObITh ONyLLIEeH, €CNK OTCYTCTBYIOT
MinimumValue n MaximumValue.
OHo MoXeT DbiTh BKIOYEHO, Korga
BKMIOMeHbl MUHUMAaNEHOe 3HavYeHne
WunNu MaKCUManoLHoE 3HaJYeHue.
Ecnu 370T aneMeHT onyLleH npu
HanM4nu MMHUMaNbLHOTO UMK
MaKCUMAaNEHOIo 3HaveHus, 3HaveHue
HE YKa3kIBaeTCA.

54

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

Tabnuua 49 — Onpegenstwowme anemeHTsl knacca CoordinateSystems::AxisDirection

Onpeaenenue {Deflnition):

nonoxuTeneHOe HanpaeneHue KOOp.EIMHaTHOF'I OCH

LWiabnoH (Stereotype): CodeList

Derived from: (none})

Mcnonbayetcn B (Used by):

CoordinateSystemAxis

ma aTtpubyta
C

C-CB
C-B
B-C-B

B-1O-B
HO-B
l0-10-B

0-10-3
10-3
3-10-3

3-C-3
c3
C-C-3

BBEpX
BHU3
reoueHTp. X

reoueHTp.Y

reoueHTp. Z

north
northNorthEast

northEast
eastNorthEast
east
eastSouthEast
southEast
southSouthEast
south
southSouthWest
southWest
westSouthWest
west
westNorthWest
northWest
northNorthWest

up
down
geocentricX

geocentricY

geocentricZ

https://GostExpert.ru/gost/gost-70846.16-2024

ObwenoctynHele arpubyTel (Public attributes);

AneHTuchukaTop
UML

Tun gaHHEIX
CharacterString

CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString
CharacterString

CharacterString
CharacterString
CharacterString

CharacterString

CharacterString

O6na3za-
TENBHOCTL

Cc

OO0 0O 0 0O 0 O O O OO0 o 0 0 0 O O

GostExpert.ru

Makcumym
BXOHOEHWIA

1
1

1

Onucanue atpubvra
asumyT 0 rpaaycos
aaumyT 22,5 rpapyca

a3uMyT 45 rpagycop

aaumyT 67,5 rpapyca

asaumyT 90 rpagycos

asumyT 112,5 rpagyca
aaumyT 135 rpapycos
asumyt 157,5 rpagyca
asumyT 180 rpagycos
aaumyT 202,5 manyca
a3UMyT 225 rpapycos
asumyT 247,5 rpagyca
asumyT 270 rpaaycos
asMyT 292,5 rpagyca
asaumyT 315 rpapycos
azumyT 337,5 rpagyca

BBEDPX MO OTBECHOW NMHWUW
BHW3 MO OTBECHOW NWHUK

NONOXUTENEHOE  HaMpaBreHne ocu
BTOMKY MepecedeHUs  3KBaTopa
C HYNEeBbLIM MepUANAHOM

nonoxurensHoe Hanpagnedwe ocu
BTOYKY TMepecevyeHus  3KsaTopa
¢ MepuaunaHom 90 rpaaycoe

MONOXWTeNbHOS  HaMPaeneHWe ocu
napannesnkHo cpegHen ocu BpalLeHus
3eMny B HanpaeneHue CEBEPHOMO
nonKeca
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OkoHYaHue mabnuuysi 49

no cronbuam
obpatHo
cronéuam

no cTpoKam
obpatHo
CTpOKaM
aKpaH-BNpaso
3KpaH-BNeao
JKpaH-BBEPX
3KpaH-BHU3

Bnepen

Haszapn

Bneso

Bnpaso

Mo yacoeoi
cTpenke
NpoTHUB
YaCOBOHA
CTpernxki

K o6beKkTy

oT obbekTa
B Syaywee
B npowuice

He
onpepeneHo

columnPositive

columnNegative

rowPositive

rowNegative

displayRight
displaylLeft
displayUp
displayDown

forward

aft

port

starboard

clockwise

counterClockwise

towards
awayFrom
future
past

unspecified

CharacterString

CharacterString

CharacterSiring

CharacterString

CharacterString
CharacterString
CharacterString
CharacterString

CharacterString

CharacterString

CharacterSiring

CharacterString

CharacterSiring
CharacterString

CharacterSiring
CharacterString
CharacterString
CharacterString

CharacterString

O O 0O O O

)

o O o o

c

1
1

. nonoxurenesHoe HanpapneHue ocK

B HanpaeneHun ctonbua ¢ BonblinM
HOMEPOM MUKCENs

NONOXUTENLHOE HaMPaRMeHUE oOcU
B HanpasneHun ¢tontua ¢ MeHbLWM
HOMEpOM MUKCENs

nonoXuterncHoe HanpasneHWe ocK
B HanpaBNeHWM CTPoOKM ¢ GonbLuMm
HOMepOoM NUKcens

NoNoXWTENLHOE HanpaBneHWe ocu
B HanpaefeHWd CTPOKM C MeHbLUMM
HOMEPOM MUKCEens

NONOXWUTENLHOE HaMpaeneHWe OcK
B NpABYIO Y&CTb 3KpaHa
NONOXUTENBHOE HAMPaBMNEHUE OCU
B NEBYIO YacTe 3KpaHa
NONOXUTENLHOE HanpaeneHWe ocu
B BEPXHIOW YACTE 3KpaHA
NonoXWTENsHOE HanNpaBneHWe ocu
B HIDKHIOK 4acTb SKpaHa
NonNoXUTENLHOE HAMPaBMNEHWE OCH
Briepeq

3ameuaHune: Bnieped No ABMKEHUIO,
NONOXUTENLHOE HanpaeneHne ocu
Hasag,

3amevaHune: Hasag no ABUKEHMIO,
nonoXuTernsHoe HanpasneHue ocu
BNEBC

3amevaHve: BreBo No ABWKEHWI,
nonoXuTensHoe HanpasneHue ocK
BRpago

3ameuaHve: BNpaBo Mo ABWKEHWIO,
no 4acoeo# CTpenke oT BbifpaHHOro
HanpaBneHus

NPOTHE  YACOBOA  CTPeNIKM  OT
BbIGPAHHOIO HANPABNEHWA

nonoxurenoHoe HanpapneHue ocK
K obbeKTy

NONOXUTENBHOS HAMPaBIeH!e ocK OT
obbekTa

NONOXUTENLHOE HanpaBneHWe ocu
BpeMEHW HanpasneHo B Sygywjee
NONCKUTENLHOE HanpaeneHWe ocu
BpeMeHW HanpaeneHo B NpoLunoe
NONOKUTENEHOE  HaNPaeneHUE OcH
He onpeneneHo

Ycnosue — JomkeH 6biTh ykasaH oaMH U TONLKO OAWH U3 NepevucneHHbIX aTpubyToB.

MpumedvaHue — B recgeswdeckol, reorpadpuydeckod CK wnu CK npoekuum «cesep» onpepenseTca Yepes
reogeandeckyto CK. B uHxeHepHoin CK «ceBep» MoXeT GbiTb onpepeneH OTHOGUTENbHO MHXeHepHoro obbekTa,
a He reorpadmueckoro Hanpaenevus. C — ceeep, B — Boctok, 3 — aanap, KO — ior.
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Tabnuua 50— Onpegenswowme anemeHTsl knacca CoordinateSystems::RangeMeaning

Onpepenenue (Definition):  guanasoH sHa4veHWi ocu, 3agaHHoro Hepea MinimumValue u MaximumValue

La6non (Stereotype): Codelist

Hacnegyer ot (Inherltance from): {none)

Mcnonbayetca B (Used by): CoordinateSystemAxis

ObwenocTynHeie atpubyTel (Public attributes):

WaoeHtnduka- O6aaa- Makcumym

Hmn aTpubyTa Top UML Twn aaHHbIX TencHocTe BxoxaoeHwd Affribute description

TouHo (Exact) exact CharacterString c 1 ponyctumo  nio6oe  3HauMeHWe Mexagy
minimumValue "} maximumVyalue,
BKMHOYAA UX

Mepuoguuecku wraparound CharacterString c 1 0OChk HeMpepLIBHa €O 3HAYEHUAMMN,

(Wraparound) BHYTPW MUHUMANLHOMO 1
MakcMMAansHOro 3Ha4eHuA
MpumedyaHue — OTcHeThIC
0AMHAKOBbLIM 3HaYEHWEM NOBTOPAIOTCH C
NepuoaoM, paBHbIM pasHuLLe
MaKCMMAIBHOTO M MWHUMAIBHOTO
3HaMeHUs.

YenoBue: OorpkeH ObiTe YKa3aH OOWUH 1 TONBKO O4MH U3 NePEeYMCNeHHbIX aTpubyToB.

11 Hauano otcuyeTta u ucxogHble NyHKTbI peanu3auun CK

11.1 Buabl Ha4yana oTcyeTa U UCXOAHbIX, ONOPHbIX NYHKTOB, peanuaykowux CK

Hadvano oTtcyeta 1 onopHble NyHKkTbl (Datum), koTopble B reofgesnn o6bl4HO OTHOCAT K peanusaunn CK,
CBA3LIBAOT MaTeMaTU4eckne KOOPAMHATE ¢ peanbHeiMu obbekTamu. [Ansa reogesudeckux CK n cuctem BbicoT
MMeeTcs B BUAY CBA3b KOOPAMHAT ¢ 3emMnen unu gpyrum MaccuBHbIM TerioMm ConHeyHol cuctemel. B gpyrmux
peanusauusx CK koopanHaTbl MOTYT ObiTb CBSA3aHbl C APYrMM OU3NYECKUM NN BUPTYanbHbIM 06HLEKTOM.

B nHxeHepHoi CK koopauHaThl MOTyT BbITh CBSAA3aHbLI KAk ¢ 06LeKTOM Ha 3eMne (340aHue), Tak U ¢ UCXoa-
HOW TOYKOW Ha n3obpaxkeHun. B gpyrux cnydasx uHkeHepHbix CK Takmm ob6bektom MoxeT ObiTe nnatdopma,
OBWXKYLLAACA OTHOCUTEnNsHO 3emMnu. B aTux npunoxeHuax camo onpeneneHve CK He 3aBUCUT OT BPEMEHU,
Ho nMtoBkle Npeobpa3oBaHUs CBSA3AHHBIX C HUMW KOOPAWHAT B 3eMHY0 unu gpyryto CK gomkHbl cogepxaTe na-
paMmeTpbl, 3aBUcALLMe OT BpeMeHn. B napametpuyeckux CK o6bekToM MOXKeT ObiTe M3MepeHne husn4eckoi
BENUYMHbI (HanpumMep, atMocdepHoe AaBneHue).

B HacTodlleM cTaHgapTe pasnuyaroTcsl HECKOMbKO noaTunoe knacca Datum. Kaxgblid nogtun mMoxeT
ObITb CBSI3aH TONbLKO C onpeaeneHHeiMu nogTunamu CK. OrpaHuderma Ha Datum nogpoGHO onMcaHbl HUXe.

11.2 Peanusauumn reogesnyeckux CK

11.2.1 HavanbHbIA MepuauaH

Ecnun nogtunom Datum sBnsetcs reogesndveckas CK, To onucaHwe Havana c4eTa LONroT — Hyne-
BOrO MepuamnaHa — sBnseTcs obssaTtencHbiM. 3HAYeHUs MO YMOMYaHWI ANs UMEeHU HyNeBoro MepvanaHa
n ero gonrotel no puHemMdy — «Greenwich» n 0 cooTBeTcTBEeHHO. Ecnu HasBaHwe HyneBoro mepvanaHa
«Greenwich», To aHa4yeHue ero gonroTel No MpMHBKUYY JOMKHO ObiTe pasHo O rpagycos. Ecnu paccmatpuea-
eTca reonesndeckas CK, a HyneBol mepuanaH He ykasaH, npegnonaraeTcs, 4TO No yMONYaHu UCNob3yeTcs
TPUHBUYCKWIA MEPUANAH.

Ecnu noaTtvn Datum He siBnsieTca reogesudeckoit CK, 3anpelaeTtca gaeaTteh kakoe-nvbo onucaHne Hy-
neBoro MepuanaHa.

HayanbHbIN MepuanaH onucaHd B B.4.2.2.

11.2.2 3Annuncoupg

Ecnu nogtunom Datum siensetca reogesndeckass CK v ykasaHbl reorpadpuyeckine koopavHaThl Ha an-
nuncounae, obaAsaTenbHO 3adaHKWe OOHOro oTcyeTHoro annuncouaa. Ecnu noatunom Datum sensetcs reo-
gesunuveckan CK, a koopavHaThl yKkazaHbl OeKapToBbl UNW chepuyeckne, ykasaHue OTCYETHOro annuncouga
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He o6si3aTenbHO; oaHako, ecnn B coctaBe CK MMeeTcs OTCHETHBIN anNnuncouns, PEKOMEHAYETCS BKMOYUTL ero
onucaHne — cm. B.4.2.3.

Ecnu nogtun Datum He aBnsetcs reogeandeckoi CK, sanpelyaeTca gasaTbk Kakoe-nubo onvcaHue oT-
CYETHOTO annunconaa.

11.3 OuHamunyeckue (peanusaumnn) CK

Ecnu nogtunom Datum ykasana reoge3undeckass CK (onsa reogesun) unu cuctema BbICOT, NapaMeTpbl,
onpegenswime peanusaumio CK, MoryT BKIHOYaTh BPEMEHHYI COCTaBMAKLLYH ANA ONUCaHWS CMELLeHWA
OMOPHBbIX TOYEK, UCMOMNb3yeMbIX NMpU ycTaHoBNeHuu peanusaumm CK. B aTom cnydyae reogeaudeckaa CK nnu
CUCTEMA BbLICOT ABMAETCH AMHAMUYECKON U BKITHOMEHWE CTAHAAPTHON 3M0XM ABNAETCS 0bA3aTenbHbIM aTpuby-
TOM. [lononHuTeneHaa nHopmauus npeacraeneHa B b.4.

11.4 ObbeauHeHWe g4aHHLIX MOHMXEHHOW TOYHOCTU

ObbegnHeHWe gaHHbIX NOHWXeHHOW TovyHocTH (DatumEnsemble) — ato npuem, obneryawowmn cnua-
HWe peanusauuini oOHOM K Tol xe 3emHoi CK unu cuctembl BeICOT ANA NPOCTPaHCTBEHHbLIX OeACTBUA Bonee
HW3KOM ToYHOoCTU. B HacTosawem cTtaHgapte Datum Ensemble npenctaesnsaet coboll COBOKYNMHOCTE ABYX WM
bonee CK, koTopble ABNAKTCA peanusauuaMmn ogHon 3emHoin CK unu cuctembl BbICOT WM KOTOpbIE AN BCEX,
KpOMe CaMblX BbICOKMX TpeboBaHWA K TOYHOCTH, MOTYT CHMTATbLCH HE3HAYUTENBLHO OTMMYALUMMUCA OPYr OT
apyra. B Takom cnydae Habopbl AaHHbIX, OTHOCALLMECH K Pa3nMYHbIM peanuaaunsam, MoryT BbiTb 06beanHeHbI
6e3 NONONHUTENBHOIO U3MEHEHUS KOOPOWHAT.

MpumMmeyaHue — MNpu cTporux TpeboBaHUAX K NPOCTPAHCTBEHHOMY NONoxeHWo peanuaauun CK gomkHbl pac-
cMartpuBaTtbca oTaensHo — cMm. B.4.7.

Mpun 3apaHuM peanuzauuin CK obbeauHeHuve AadHHbix B ogHi CK noHwxeHHon ToyHocTu Datum
Ensemble MoxeT 3ameHsTb oguMHouHy peanuzaunio CK. OagnHouHble CK gomkHbl conpoBoXaaTbcs yKkasa-
HueM Hadana otcuyeTa (Mnu peanusauumn CK) nubo Habopom Datum Ensemble.

11.5 Cucrtembl cyeTa BpeMeHU

CucTema cyeTa BpeMeHu COCTOUT M3 HayarnbHOro MOMeHTa BpeMeHu 1 KaneHaaps.
B HacToslwemM cTaHgapTe nogpasyMeBaeTcsl TONbLKO UCMoMb30BaHNe NponenTUYeckoro rpuropuaHcKkoro
KaneHaapsa co 3HadeHueMm Mo ymondaHuio «prolepticGregoriany».

MpumeyaHne—ponenTU4ecknii rPPUropuaHCKUI KaneHgapb obpasoBaH nyTeM NPpoAoIMKEHNS rPUropraHcKoro
kaneHaaps B obpaTHOM HanpaeneHuu 4O AaT, NpejlecTBYOWNX ero oduumMansHoMy BeefgeHuo B 1582 roay.

Ecnn kanenaapb ABHO He ykasaH, npeanonaraeTcs UCnonb3oBaHue NPonenTUYEecKoro rpPUropruaHckoro Kanenaaps
no yMOMYaHui.

11.6 Bnok-cxema (UML) cuctem otcuerta

Ha pucyHke 13 nokasaHa 6nok-cxema (UML) ons naketa Datums. CywecTByloT orpaHU4eHUsi Ha CBA3K
mMexay Tunamu CK 1 Tunamu Hayan oTcyeTa, KoTopble noka3aHsbl Ha briok-cxeme (UML) Ha pucyHke 14.
OnpepeneHne knaccoB 0bbEKTOB aTOro Naketa nNnpeAacTaeneHo B Tabnuuax 51—65.

58

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 64 /170
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

Common Classes:0bjectUsage

“interface”

“interface”
Common Classes:ldentifiedObject

"interface” X
Coordinate Reference Systems:

SingleCRS

constraints
{count(datum)+count(datumEnsemble)=1}

T

“interface”
PrimeMeridian

+ greenwichLongitude: Angle = 0

+referenceSystem| (..%
+datum 0.1
“interface”

Datum

+ anchorDefinition: CharacterString [0..1]
anchorEpoch: Measure [0.1]
+ publicationDate: Date [0.1]

+

+ conventionalRS: IdentifiedObject [0..1]
+datum 5

+primeMeridian

“interface’
Ellipsoid

+ semiMajorAxis: Length
+ secondDefiningParameter: SecondDefiningParameter
+ semiMedianAxis: Length [0..1]

0.1 I+ ellipsoid

r

2ok

"interface”
GeodeticReferenceFrame

i

“interface”
DynamicGeodeticReferenceFrame

+ frameReferenceEpoch: Measure

“interface”
VerticalReferenceFrame

+ realizationMethod: RealizationMethod [0..1]

i

“interface”
DynamicVerticalReferenceFrame

+ frameReferenceEpoch: Measure

"inferface”
EngineeringDatum

“interface”
TemporalDatum

+ calendar: Calendar = prolepticGregorian
+ origin: DateTime

“interface”
DefiningParameter

+ parameterValue: ParameterValue

«Union»
SecondDefiningParameter

+ inverseFlattening: Scale
+ semiMinorAxis: Length
+ isSphere: Boolean = frue

«Codelist»
RealizationMethod

+ levelling
+ geoid
+ fidal

«Codelist»
Calendar

+ prolepticGregorian

“interface”
L ParamefricDatum

+ datumDefiningParameter: DefiningParameter [0..%]

+datumEnsemble

“interface”
DatumEnsemble

0.1 + ensembleAccuracy: DO PositionalAccuracy

consfrainfs
{datum ->forAll(p1, p2 | plconventionalRS=p2.conventionalRS)}

PucyHok 13 — Bnok-cxema (UML). Havyano oTcueTa 1 UCxodHbie NyHKTLI (datum)
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“interface”
Coordinate Reference Systems:

L+ referenceSystem * datumEnsemble

™ 0.+

SingleCRS

{count(datum+datumEnsemble)=1}

+ referenceSystem

“interface”
DatumEnsemble

+ datum \]/ 2.%

+ datum

constraints 0%

B
+ base(RS A1

0.1

1

“interface”
Datum

JA

+ referenceSystem

"interface”

EngineeringCRS

Coordinate Reference Systems: L

+ datum

|
0..% DefiningDatum 0,1

“interface”

EngineeringDatum

“interface”

VerticalCRS

Coordinate Reference Sysftems: L

+ referenceSystem
Y

datu

d
0. DefiningDatum 0.1

"interface”

VerticalDatum

“interface”

TemporalCRS

Coordinate Reference Sysfems:::

+ referenceSystem

“interface”

Coordinate Reference Systems:
ParametricCRS

DefiningDatum 0.1

+ dafu “interface”
0.* DefiningDatum 0,1 TemporalDatum
+ referenceSystem -
n + datum interface
0.% ParametfricDatum

“interface”

Coordinate Reference Systems:GeodeticCRS

+ referenceSystem
+ datum

“interface”

L
[0.» DefiningDatu

constraints

{coordinateSystem.odAsTypelellipsoidalCS)
implies count {datum.ellipsoid)=1}

m (.1 GeodeticReferenceFrame

<H

“inferface”
Coordinate Reference Systems:
GeographicCRS

“interface”

Coordinate Reference Systems:DerivedCRS

constraints

{count(baseCRS.datum)=1 implies datum=baseCRS.datum
{count(base(RS.datumEnsemble)=1 implies datumEnsemble=base(RS.datumEnsemble}}

PucyHok 14 — Bnok-cxema (UML). CBs3n Hayana otcyeTa 1 ucxogHblX nyHkToB (datum) ¢ Tunom CK
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Tabnuua 51 — Onpegensatowme anemeHTsl knacca Datums::Datum

Onpegenenue {Deflnltlon):  onwcaHue cBAan KoopauHaT ¢ 06LEKTOM, coafalolwee peanusauuio CK,

MpuMeyaHue — OnsAreodeanyeckx CK U cUcTeM BEICOT NofipasyMeBaeTes cBA3L ¢ 3eMneid. B aApyrux Tunax
CK MoxeT 6bITb CBA3L KOOPAMHAT ¢ APYTMM hU3NHSCKMM UNU BUPTYaNLHLIM 06LEKTOM.
Peanusauus CK BkniodaeT napameTp unu HaGop napameTpoB, KOTOpLIe ONpeaensioT NonoxeHue
Hauana CK unu BbicoT, Kakablili BApPUMAHT CBASK KOOPAWHAT ¢ 0DBLEKTOM MOXET ObiTh CBA3AH
TOMNbKO ¢ onpegeneHHbEIM BapuaHToM peanuiauun CK.

LWadnon (Stereotype}): Interface
ATpuByT knacca (Class attribute):  Abstract

HacneayeTt oT {Inheritance from): Common Classes::ObjectUsage

O6o6uiaeT (Generalization of): EngineeringDatum
GeodeticReferenceFrame
ParametricDatum

TemporalDatum
VerticalReferenceFrame

ObwepocTynHuie atpubyThl (Public attributes): 6 aTpubyToe (MMA, nceBaoHMM, naeHTUdukaTop, obnacTte

pelfcTeua, JAOCTOBEPHOCTh W NpUMesaHus )}, yHacnenosaHHbIe oT Common
Classes::|dentifiedObject 1 Common Classes::ObjectUsage, a Takke:
Hms WoeHTudukaTop Obaaa- Makcumym
arpubyra UML Twvn gaHHbBIX TeNbHOCTL  BXOXOeHWA  Onucanwe atpubyTta
YenoeHana conventionalRS CommonClasses:: 8] 1 WMsl, WaeHTMMKATOP, NCEeBOOHWM
CK IdentifiedObject W NPUMEYAHNA ONA  peanniyeMon

aemMHoi CK unu cucTembl BeICOT

Mpumeps: — alTRS» om ITRF88 do
ITRF2008 u ITRF2014 unu «EVRS»
dnm EVRF2000 u EVRF2007.

MpuMmevaHue — OrpaHndeHue knacca SingleCRS {count (datum + datumEnsemble} = 1} Tpebyer,
yTto6bl oaHa CK uMena nubo Havano oTcyeta, NWbo BXoguna B o6beanHeHWe JaHHbIX
NOHWKEHHOA TOYHOCTU OT OQHOW peanu3aLuu.

OrpaHudeHme knacca DatumEnsemble {datum — forAll{pl, p2 | pl.conventionalRS =
p2.conventionalRsS) } TpebyeT, yTobhl ee CK, ABRsAOLIMecA YNeHaMK YKa2aHHOMO
06beAMHEHUA [AHHBIX, UMENU OOHY U TY e CUCTEMY KOOPAUHAT UMW BbICOT.
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Tatnuua 52— Onpegensawowme aneMmeHTsl kKnacca Datums::GeodeticReferenceFrame

OnpepenexHune {Definition): onpeseneHve nonoxeHus, MmacwTaba U OPMEHTUPOBKY MEOLIEHTPUHECKON
JekapToBoi TpexmMepHoi CK oTHoCUTENBLHO 3eMIK,

MpumevyaHUue — OHMOKET TalKe UOEHTUDULMPOBATE ONPpedeneHHBIA 2nnuncon unu cdepy, KoTopkle
Bnuakm 3emne W LEHTPUPOBAHLI U OPUEHTUROBAHEI MO 3TON regueHTpudeckoir CK. MNpexHue
reofeanMeckue Havana otcueTa («MCXOOHBIS MYHKTLI» ) ONpeaenAioT NONOKEHUe 1
OPUEHTUPOBKY pechepeHL-annunconaa (Mnu cthepbl), KOTOPLIE COOTRETCTRYET 3eMNe o4YeHb
NpuBNManTensHo.

LiaGnoH (Stereotype): Interface

ATpubyT knacca (Class atiribute):  Concrete

HacnegyeT ot {Inherltance from}): Datum

O6obwaet (Generalization of}: DynamicGeodeticReferenceFrame
Ponu B cBa3u (Association roles):
WneHtudmkaTop Ofasa-  Makcumym
M3 cBasK UML Ceasb ¢ TeNbHOCTh BXOMAEHWA OnucaHue cBA3W
(6ea umeHn)  {aggregation) Ellipsoid O 1 annuncoua, KOTOPbIA ABNAGTCHA
ellipsoid KOMMOHEHTOM 3TOl reofeandeckoi CK
(peanusauuu HasemHoi CK)
(6e3 vmann}  (aggregation) PrimeMeridian M 1 HYNeBOW MepUAWaH, KOTopbliA ABNASTCA
primeMeridian KOMMOHEeHTOM 3TOl reogeandeckoii CK
(peanusaummn HazemHol CK)
Peanusauna (aggregation) CoordinateReference 0 1 reogeadqeckme WnM reerpacduyeckue
CK datum Systems:: CK, vcrnonbaylowue To Xe Haqano unu
GeodeticCRS MCXOOHLIS NYHKThI
OGwenocTynHLIe aTpudyThl (Public aftributes): 9 atpubyroB (MMA, NCEBAOHUM, WAeHTUbMKaTOP,

npvMedaHus, obnacte OelcTBUA, AOCTOBEPHOCTb, ONpenerieHne NPUBA3KW, AaTta nyGnuvkauum
v conventionalRS), yHacnepoeaHHele oT Common Classes::ldentifiedObject, Common
Classes::ObjectUsage u Datum.

MpumevyaHue —  OrpaHudeHMe ans  GeodeticCRS, 410  {coordinateSystem.cclAsType
(EllipseidalCs) nogpasymeBaeTt count (datum.ellipsoid}=1} v Tpebyert, 4tobel, BCNM
CK, ncnonesyiowan reonesuwyeckyro CK, exniovana annuncoMgansHele KOOpPAMHATE, TO CBA3L
¢ annuncongom obasaTtenbHa. 310 orpaHuueHne GeodeticCRS Hacnenyetcs B GeographicCRS.
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Tabnuua 53 — Onpegenswowme anemeHTsl knacca Datums::DynamicGeodetic-ReferenceFrame

OnpegenenHue (Definition): reopeswveckan CK, B kOTOpO/ HEKOTOpbIe napameTpbl GMUCLIBAIOT W3MEHEHWS
KOOpPAMHAT ONOPHLIX MYHKTOR BO BPeMEHU

Mpumep - Koopduwambl ONOPpHLIX NYHKMOE ¢ AUHe(HLIMU cKopocmamu Ons yyema Jdeghopmayuir
3eMHod KOPhI.

LWia6noH (Stereotype): Interface

ATpubyT knacca {Class attribute):  Concrete

Hacnenyert ot (Inheritance from): GeodeticReferenceFrame

ObwenocTynHbie aTpubyThl (Public attributes): 9 arpubytoB (MMA, TNCeBOOHWM, WAOSHTUUKATOP,
npuMeYaHna, obnacTe OeHCTENA, ASHCTBMTENEHOCTD, CripederneHue NpMBA3KW, Aarta NyGnuKaumm
u conventionalRS), yHacnegoeanHble or Common Classes::IdentifiedObject, Common
Classes::ObjectUsage v Datum, Tawoxe:

Wms Tun Obnaa- Makcumym
atpnbyta  MosHtudwmkatop UML  paHHbIX  TONbHOCTE — BXOMOBHWA Onucanue atpubyTa
Snoxa CK frameReferenceEpoch Measure M 1 BMOXA, K KOTOPOM OTHOGATCA KOOPOWHATDI

MYHKTOB, 3280LLWUX AUHAMUYECKYH)
reogeanyeckyr CK, obeHo ykasbiBaeTcs
B BUAE ASCATUYHOIC roAa, Hanpumep
2016,47.

Tabnuya 54 — Onpegenawolme anemMeHTsl knacca Datums::PrimeMeridian

OnpegeneHue (Definition):  Hynesoi MepuanaH, OT KOTOPOro OTCYUTLIBAIOTCA AONTOThI

3ameuaHune — Mo yMONYaHWIO HYTIEBOI MEPUANAH rPUHBWMMCKMIA . Ecnu npuMeHsaeTe 3HaveHwe
no ymon4aHuio, sHaveHve greenwichlLongitude nomxHo 6biTk pasHo O (rpagychl).

La6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet oT (Inheritance from): Common Classes::ldentifiedObject
Ponu B cea3n (Assoclation roles):
Woenmidnka- Obnza- Makcumym
Wwms ceaau Top UML Ceasb C TEeNLHOCTL  BXoxAeHWd OnwucaHue cBA3M
{bea umenn) datum GeodeticReferenceFrame o N reopesvdeckan CK (MexoaHbie nyHKTb unu

Ha4ano oTcHeTa), rae UCNonb3yeToa AToT
HyneBoi MepuguaH

O6uwenocTynHuie aTpubyTel (Public attributes): 4 arpubyta (AMA, NCEBOOHWM, MAEHTWMKATOP
W NpuMedaHus), yHacrneaoeaHHbele oT Common Classes::IdentifiedObject, Taioke:

Wims WoegHmuchukaTop QObsnaa- MakcumMym

arpubyta UML Tun AaHHBIX TentHocTe BXoXaeHwdA OnucaHue atpubyta

MpuHekuckan greenwichLongitude Angle M 1 AONroTa HYNeeers MepuanaHa or

gonrota MEXIYHAPOOHO-NPUAHAHHOMG HAYANBHOMO

HYNeBoro mepuaunaHa (“Greenwich meridian”),

MepuanaHa NONOXKATENEHAA K BOCTOKY

MpuMeyvyaHunsa

1 3Ha4eHue no ymon4aHuio: 0 rpagycos.
2 Ecnu 3HaueHWe UMEeHU HYNeBoro
MepuavaHa "Greenwich”, To aHaveHuWe

greenwlchLongltude gomiHo 6bime
paeHo 0 rpagycoe.
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Tadtnuua 55— Onpegensaowme anemeHTsl knacca Datums::Ellipsoid

Onpegenexue (Definition): reomeTpudeckas nOBepXHOCTL B TPEXMEPHOM EBKMMAOBOM NPOCTPaHCTBOE,
obpasceaHHas BpalleHUeMm 3NnMnca BOKPYr OCA CUMMETPUWK.

MpumedaHwe — [OnA 3eMnu snnuncous ABMAETCA ABYXOCHbLIM C BpalleHWeM BOKpYr MonspHoil (Manoii)
nonyocd. B pesynbTaTe Mony4aeTcsi OKaTblid  ASNMNCOWA € reOMeTpUHEecKUM  LeHTPOM,
pacnonokeHHbIM (MOYTH) B LIeHTpe Macc 3eMnu.

Lla6non (Stereotype): Interface

ATpnbyT knacca (Class attribute):  Concrete

Hacnegyer oT (Inheritance from): Common Classes::|dentifiedObject
Ponw B caasu (Association roles):
WaenTnchi- Obsaza- Makcumym

Hma cBasu katop UML Cessbc TeNLHOCTE BXOXKAEHUA OnucaHwe cBaau

(6e3 UMeHK) datum GeodeticReferenceFrame O N reopeandeckan CK (Hauano oTcuTa WM
HaBop MCXOAHbIX NYHKTOR), rae
UCNONb3YeTCA 3TOT ANNMNCOUD,

ObwenoctynHele aTpubyThl {Public attributes): 4 arpubyta (MMA, TMCEBOOHHM, WAEHTUUKaTOP

M NpuMedaHun), yHacnegosaHHele oT Common Classes::IdentifiedObject, Takxke
Obasa-  MakcuMym
Hma atpnbyta Woentndbmkarop UML  Twun gadHbix TeNbHOCTE BXOMOEHWA Onucanwe atpubyra

AnuHa semiMajorAxis Length M 1 AnvHa GoNkILOH NOMYOCH

BonbLuoi

nonyocK

Bropoi secondDefining SecondDefining M 1 cnpegeneHne BTOPOro napameTpa,
onpegenaw-  Parameter Parameter conucelBalowero popMy annuncouaa
LMA NapaMeTp

IAnuHa semiMedianAxis Length 0] 1 ANWHA CpegHei NonyocKH TPeXocHoro
cpefHei annuncoupa

neJTyach MpumeuaHue — ITOT NapameTp He

TpebyeTca AnA ABYXOCHOMO 3nnunconaa.

MpuMmedaHwne — OrpaHudeHwe Ha GeodeticCRS, 4to
{coordinateSystem.oclAsType (EllipscidalCS) nogpasymeBaeT
count (datum.ellipsoid)=1}, Tpebyet, ytobhl, ecnu CK, ucnoneayloLlas reoaeauMeckyo
CK, BxnioMaeT afunMncoupankHbLIe KOopauHaThl, TO CBA3b C annuncouaoM obssaTtennHa. 3T1o
orpaHuyveHue GeodeticCRS Hacneayetcs B GeographicCRS.
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Tabnuua 56 — Onpegenswowme anemeHTsl knacca Datums::SecondDefiningParameter

Onpepgenenne {Definition): onpepenenne BToporo napameTpa, onpegensiowero ¢hopmy OBYXOCHOTo
ANNWNCOMZA, WK TPETLEro NapameTpa, onpeaensLLero TPeXOCHbIR nnuncong.
MpumedvaHue — [syxocHblid annuncong TpebyeT gBYX onpenensowmx napaMeTpos: GonbLwas nonyoch
W oxatue uni Gonbluas nonyock M Manas nonyock. Korga sTanoHHbIM TENom senseTtes ciepa,
a He annuncoua, TpebyeTes TONEKO OOVH oTpefenALWMiA napamMeTp, a UMeHHOo paguyc cdepbl;
B 3TOM cny4ae Gonbllas NonNyock «BbIpOMAAETCA» B paauyc cdepbl.

LWa6noH (Stereotype): Union

Hacnepgyer ot (Inheritance from): (none)

UcnonkayeTes B (Used by):  Ellipsoid

Ponu B ceazuM (Assoclation roles):  (none)

ObwegocTynHble atpubyThi (Public attributes):

Woentndmkatop  Tun Ob6nsa- Makcumym
Hmn aTpubyra UML OaHHBIX  TenbHOCTb BXoaeHWd OnucaHuwe aTpubyTa
ObpaTHoe cxaTue Inverse Flattening Scale Cc 1 ofpatHoe 2Ha4YeHUse CaTHs anNnUncouaa
Boneluas nonyock semiMinor Length Cc 1 ONUHA MAMNoW NoNyocH annunconaa

Axis
MpuaHak «3Annuncous = Sphere Boolean c 1 SNNUMNCOMA, BLIPOXASH W HA caMoM Jene
Cdepas fAsnseTcs chepoi

MpumeyvaHne — Cdepa NONHOCTLID
onpegenseTcs GonkLoA Nonyocklo,
KOTOpaA ABNAETCA paguycoM cdiepsbl.
O7oT atpubyT MMeeT JHaYeHWe «MCTUHAR,
ecnu curypa ABnAeTcs chepon.

Ycnoeue: orpaHu4eHve o6beauHeHUA (opHo ua) ana aTpubyToe inverseFlattening, semiMinorAxis u Sphere.
LosmkeH NoCTaBMATLCA OOUH WM TOSIEKO OOWH U3 3TUX TPEX aNeMeHTOB.

NMpumeuaHne — B cnydae TpexocHoro annuncoupa (Korga npepocTaEnseTcA aTpuByT cpeaHel nonyocw)
npepocraBneHHbli aneMeHT SecondDefiningParameter gomkeH 6biTk semiMinorAxis.
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Tatnuua 57 — Onpepensawowme aneMeHThl knacca Datums::VerticalReferenceFrame

Onpegenexus (Definition): TexkcTosoe onucaHwe u/unu Habop NnapameTpos, ONpeasnALLUX KOHKPeTHOS
Hauano oTc4eTa BLICOT, UCMOML3YEMOE B KAWMEeCTBE Ha4ana oTCYEeTa BbicoT {MNK Hynsa rnyGun),
BKIIQUAA MX MONOMEHWUE OTHOCUTENBHO 3emnu

LLla6noH (Stereotype): Interface

ATpnbyT xnacca (Class attribute):  Concrete

HacnegyeT ot (Inheritance from): Datumn

06o06waeT (Generallzation of): DynamicVerticalReferenceFrame
Ponu B cBa3u (Association roles):
Hpentudoun- Obsiza- Makcumym
Mmaceaan katop UML  Ceassc TeNbHOCTL  BXOXAEHWR Onucanue cBA3W
Peanusa- reference CoordinateReferenceSyste O N cucTema(bl) BLICOT, rje UCMONb3YeTCs
uuA systemn ms:: VerticalCRS STO HAYAND OTCHeTa BRICOT
CUCTEMBI
BbICOT

O6wegocTynHbie atpubyThl (Public attributes): 9 artpubytoe (Mms, nceBgoHWM, WaeHTWdMKATOP,
npuMevaHusa, obnacte OeRcTBMA, AOCTOBEPHOCTh, ONpeseneHVe nNpuBA3KW, Aata nybnukauuu
u conventionalRS), yHacnegoeaHHbie oT Common Classes::dentifiedObject, Common
Classes::ObjectUsage v Datum, araoke:

UpeHtudukatop Qbasa- Makcumym
Wma atpubyTta UmML Tun AaHHBLIX TeNbHOCTE  BXOXAeHWA  OnucaHue aTpubyta
Merton Realization Realization 0 1 MEeTOA, G NOMOLLBI) KOTOPOre
peanusaLm Mathod Mathod peanusyeTcs 3Ta CMCTeMa BhiCOT

Tabnuua 58 — Onpepenalowme anemeHTel knacca Datums:: RealizationMethod

OnpepgeneHue (Definition):  cneuuduKauusa MeToada, ¢ NOMOLLLK KOTOPOTO peanuayeTcs cUCTeMa BbICOT

Wa6noH (Stereotype): Codel.ist

Hacnegyer ot (Inheritance from): {none)

Henonesyetea B (Used by). VerticalReferenceFrame

O6uenoctynHble arpubyTthl (Public attributes):

Wms atpubyTa Moenmdm-  Tun aaHHbIX QO6g3a- Makcumym  Onucanue atpubyTa
katop UML TeNbHOCTE EBXOMASHWA
HueenupHana cetb levelling CharacterString C 1 peanqsauuA ocyLWecTBNASTCA MyTeM

YPaBHMBAHUA HUBEMUPHOH CETH,
3akKpenneHHoi Ha OJHOM WK
HecKoNbKMX CXOAHBIX MYHKTaX.
Mogent BkicoT geoid CharacterString C 1 peanvsalus ocylLecTBNASTCA Yepea
(keasu)reonpa Mogenk BbICOT (KBa3n)reonaa unu
MOOernb NonNpaBoK B BbICOTHI.
NpumevaHue — lNpuMeHsABTCA
K YKa3aHHOW reogeavdeckon CK.
MpunueHas tidal CharacterString C 1 peanyaauuns ocyLWecTBNASTCA
€ NMOMOLLIBIC MPUAMBHOR MOAENA UITN
NpPOrHo3oB NPUIMUBOB
Yenoeue: HomkeH BLITe NPEACCTABMEH TOMLKY OAWH U3 NEPeYUCNEeHHBIX aTpubyToB.
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Tabnuua 59 — Onpegenswowwme anemeHTsl knacca Datums::DynamicVerticalReferenceFrame

Onpegenexue (Definition): cucTema BbICOT, B KOTOPO HEKOTOPLIE ONPEeAENAIOLME NAPAMETPbI 3aBUGAT OT
BPEMEHM.

fpumep — Mpu onpedeneHuu 8bICOMbI MYHKMa UCTONBEIYEMCA CHOPOCME ee UIMeHEeHUR Ona yyema
nocnenedHUK08020 LH3OCMaMUYECK0O20 NOOHAMUS.

LWa6noH (Stereotype}: Interface

ATpubyT knacca (Class attribute):  Concrete

Hacneayer ot (Inheritance from): VerticalReferenceFrame

Ponu B cBA3u {Association roles):  (accouwauuu, yHacneaoBaHHele oT VerticalReferenceFrame}

O6wenocTynHbie aTpubyThl (Publlc attributes): 10 artpubytop (MMmsi, nNCeBOOHUM, WAeHTUDUKATOP,
npuMedaHua, obnactb AeRCTBUA, AOCTOBEPHOCTL, NPUBRA3KA, Aata nybnukaumu, conventionalRS
1 MeTo[ peanusalvi CMCTeMBl BLHICOT), yHacnegoraHHsie oT Common Classes::IdentifiedObject,
Common Classes::ObjectUsage, Datum w VerticalReferenceFrame nnwc:

Tun Obnza-  Makcumym
Wmsn atpubyra WNoentndukatop UML OAHHLIX TeNnLHOCTE BXOXaeHWM OnwucaHue aTpnbyta
3noxa CK frameReferenceEpoch  Measure M 1 BNOXa, K KOTOPO OTHOCATCSA KOOPAWHATDI

CTaHUMiA, onpeaensiowmnx
OMHAMMHECKYH0 BEPTUKAIBHYIO CUCTEMY
OTCYeTa, 06BIMHO YKasbiBaeTeA B BUOe
OecATUYHOrO roaa

flpumtep — 2016,47.

Tabnwuuya 60— Onpegensawwme aneMeHTsl knacca Datums::ParametricDatum

Onpeaenenue (Definition): TekcToBOE CNKcaHMe Wunu HaGop NnapaMeTpoR, CNPEdenALLIMX Havano
oTCHETa (MNKM NOBEPXHOCTB), CNONB3YEMbIE B KAHECTBE HYNA napametpudeckoid CK, Bkniovasn
CBA3k ¢ 3emnen

la6non (Stereotype): Interface

AtpubyT knacca (Class attribute):  Concrete

Hacneayert ot (Inheritance from): Datum

Ponu B cBA3un (Association roles):

Obgaa- Makcumym
Hma ceazm HNaeHntudmkatop UML Ceasb ¢ TeNbHOCTL BxoxaeHun OnucaHue CBA3N
Defining reference system CoordinateReference (0] N napameTpuveckas CK,
Datum Systems:: roe UCnonbLayeTca ato
ParametricCRS Ha4ano cyeTa
napamertpa
O6weaocTynHbie aTpubyTel (Public attributes): 9 arpubytoB {MMSs, NCEBAOHUM, wWaAeHTWdUKaTOP,

npuMedaHns, ofnacTe  OelcTBWA, [OCTOBEPHOCTb, NPMBA3KA, Aarta  nyBnvkaumu
u conventionalRS), yHacnepoeanHuie o1 Common Classes:|dentifiedObject, Common
Classes::ObjectUsage v Datum, a Taicke:

O6asa- Makcumym
Hus atpubyTa HNpoeHTudukaTop UML Tvn AaHHbIX TeNLHOCTL BXOXOEHWIA OnucaHue aTpubyra
MapamMetp, onpegensio- datumDefiningParameter DefiningParamt O N MCMONb3YeTCA AnA
LLlldi"l HaJYano oTcvMeTa onpegeneHia Havana

OTCUSTa NapameTpa
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Tatnuua 61— Onpegensawowme aneMeHTebl Knacca Datums::DefiningParameter

Onpepenenue (Definition):  3HaYeHWe napameTpa, yNopAgoYeHHaA NocNenoBaTerNlbHOCTL 3HAYEHUIA U
CChbINKa Ha (haiin 3HaYeHWA NapameTpoB

LLia6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

HacnegyeT ot (Inheritance from): Common Classes::IdentifiedObject
Ucnonbayetcn B (Used by): ParametricDatum

Ponw B cBA3K (Association roles):.  {none)

ObwenocTynHbie atpudyThl {Public attributes): 4 arpubyra (Mms, nceBAcHWM,  WAeHTWbUKATOP
¥ NpuMeYaHinn), yHacnenoBaHHelie oT Common Classes::|dentifiedObject, Taike:
Wpentuduka- OBbasa- MakcumymM
Wma arpubyta T1op UML Tun AaHHbIX TENLHOCTL  Bxowaenwd  Onucanue atpubyra
3HausHWe parameterValue CoordinateOperations M 1 onpsgeneHus Hauana oTcueTa
napamMeTpa ::ParameterValue napametpa

Tabnuua 62— Onpepenstowme anemeHTsl knacca Datums::EngineeringDatum

Onpegenenue (Definition): onpegeneHwe Havyana U OpUeHTHUPOBKW MHXeHepHo#W CK. Hayano koopauHaT
MOXKET DbITb 3acMKCUPOBaHO OTHOCUTENEBHO 3eMnu (HanpuMmep, onpegeneHHas To4vka Ha
CTPOUTENBLHORA Nnowagke), aTo MoxeT ObiTe onpefeneHHan ToHKa Ha ABWKYLLEMCH
TPaAHCNOPTHOM cpegcTee (Hanpumep, Ha Kopabne unu CnyTHUKE) Ny ONpedeneHHas To4Ka Ha
HaoGpaKeHun

LadnoH {Stereotype): Interface

ATpnbyT knacca (Class attribute):  Concrete

Hacnenyer ot (Inheritance from): Datum

Ponu B ceasn (Association roles):

WaeHtudn- O6aza- Makcumym

Wmna ceasn katop UML  Ceasb ¢ TENLHOCTE BXOMAEHWA OnucaHWe cBs3u

Onpepnene- reference CoordinateReferenceSystems:: 0] N UHXeHepHasn CK, roe

HWe Hayana system EngineeringCRS MCMONB2AYETCA TO HAYANOo oTcHeTa

oTeHeTa

O6wepnocTynHbie aTpubyThl {(Public attributes): 9 atpubytoB (MMA, nceBOOHUM, MAeHTURMKATOP,
NPpUMEYaHNA, [O0CTOBEPHOCTL, ©00nacTs  OedCTBUMA, nNpuMBA3Ka, fAara  nybnukauwm
u conventionalRS), yHacnegoeaHHble oT Common Classes:ldentifiedObject, Common
Classes::ObjectUsage 1 Datum.
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Tabnuua 63 — Onpegenswolmne anemeHTsl knacca Datums:: TemporalDatum

OnpenenexHue {Definition): onpepeneHwe ces3W cUCTEeMBl BpeMeHM C 0OLEKTOM.
MpumedaHue— ObvHO 06bHEKT paccMaTpUBRaEeTCA Ha 3emMne.

WabnoH (Stereotype): Interface

ATpubyT Kknacca {Class attribute): Concrete

Hacnegyer ot {Inherltance from): Datum

Ponu B cBRan (Association roles):

0633~ Makcymym

WUma ceasm WUpenmdmkarop UML Caasb ¢ TENLHOCTh BXOMAeHWA OnwucaHue cBAsn

Defining Datum  reference system CoordinateReference o] N cMcTeMa  BPeMeHW, rae
Systems:: MCNONBb3YETCA aToT
TemporalCRS HAYANBHLIA MOMEHT BPEMEHW

OBuwegocTynHbie aTpubyThi {(Publlc attributes): 9 arpubytoB (MMS, nNCeBOOHWM, WOeHTUdKWKATOP,
npumedaHusa, obnacTe  OelcTBMsl, [OCTOBepHOCTb, TNpMBA3KA, pdata nyGnukauum
u conventionalRS), yHacnepgosanHeie o1 Common  Classes:ldentifiedObject, Cornmon
Classes::ObjectUsage v Datum, Takke:

HoeHTndm- Obasa- Makcumym

Wma atpubyra katop UML Tun AaHHBIX TENLHOCTb BXOMOEHWA Onucanue aTpubyTta

HauankHbii origin dateTime M 1 flaTa U BpaM#, K KOTOPbIM OTHOCATCA

MOMEHT BpeMeHH BpemMeHHble KOOpAWHATRI,
BblpaXeHHbIe B cooTeeTcTBuM ¢ MOCT
P 7064

Kanevgape calendar Calendar M 1 KaneHZapk W Ha4Yano orcyerTa
BpeMEHU
MpuMevyaHne — 3HaYeHWe ne
YMOIMYaHHWIo —

NPONENTHHSCKAA TPUIOPUAHCKMA.

Tabnuya 64 — Onpenensowme anemMeHTol knacca Datums::Calendar

Onpegenenue (Definition): cneundukauns kaneHaaps ¢ Ha4anNoM oTc4eTa BpEMEeHM
LWa6noH (Stereotype): CodeList
HacnegyeT ot {Inheritance from): (none)

Menonbayertes B (Used by): TemporalDatum

O6wenocTynHLie aTpubyThl (Public attributes):

WNoenmudukatop Obasa- Makcumym
Wmn atpubyta UML Tun A3HHBIX TensHOCTe BXONAeHWid Onucanwe arpubyTta
FpUropraHckui prolepticGregorian  CharacterString C 1 nponenTUMeckiil rpUropHaHcKMA
nponenTUJecKHiA KaneHgapb, kak onpegeneHo B [OCT
KaneHgapb P 7.0.64
Mpumeyanune — ITO 3HAYEHWE MO
YMOM4YaHWIO,
Ycnosue: JormkeH GbiTb NPeOCTABNEH TOMLKO OOWH aTPUGYT.
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Tatnuua 65— Onpegensaowme anemMeHTsl Knacca Datums::DatumEnsemble

Onpepenenve (Definition):  nee unu Bonee reogeanyecknx CK unwn cuctem BLICOT (MK o6beauHeHWe OBYX WK
fonee UCXOOHBIX O8HHLIX), KOTOPLIE NP BCeX TPEBOBAHMAX K TOYHOCTH, KPOME CaMbiX BbICOKMX, MOTYT
CMUTATLCA He3HaYUTENBHO OTAMMAIDLLMMMCS APYT OT OpYra.

MpumeuyaHue — Kaxgas CK B 06begMHEHMM AGHHBIX NOHWKEHHOW TOYHOCTU AonkHa BbiTh peanusauueil oqHON
1 Toit xe CK.

WabnoH (Stereotype): Interface
AtpubyT knacca (Class attribute):  Concrete

HacneayeT ot {Inheritance from): Common Classes::ObjectUsage

Ponu B cesau (Assoclation roles):

WneHtudmkarop O6asatens- Maxkcumym
Wms eeazn  UML Ceazb ¢ HOCTE BXOOeHun OnucaHue cBasu
(Gea datum Datum M N CK, xoTopas ARNAeTCA WieHOM aTore
MMEHH} {minimum 2) obLeguHEHNA GaHHBIX
(bez reference3ystem CoordinateReference (o] N CK, «kotopasn obOnequHser 9TH
MMEHK} Systems:: SingleCRS OaHHbIe
ObwepoctynHbie aTpubyThl {Public attributes): 6 aTtpubytoB (MmA, nceBaoHMM, MaoeHTUdbukaTop, obBnacTe

AeACTBUSA, [OCTOBEPHOCTL WM NpuMedaHus), yHacnepoeaHHele oT Common Classes::ldentifiedObject
n Common Classes::ObjectUsage, a Taike:

Obasa- Makcumym
Nms aTpubyTa AgsHTudukatop UML  Tun gaHHbLIX TeNbLHOCTE B HWA OnucaHue aTpubyta
ToYHOCTL ensembleAccuracy DQ_Positional M 1 HETOYHOCTD, Bbl3BAHHASA
obbeauHeHus Accuracy uenone3oBaHuem atore Habopa CK

WNW Ha4vana oTcyeTa.

MpumevyaHne — 3710 yKasaHue
Ha paanw-mn B 3Ha“EeHWAX
KOOPOWHAT BO BCEX TOYKAX MeXay
PASMUYHBIMK PEANUIaLMAMN,
KoTopkie BbINK crpynnMpoBaHsI

B 3T0T 06beauHaHKe.

OrpaHnvenue: {datum — forAll{p1, p2 | p1.conventionalRS = p2.conventionalRS)}

MpumevaHnune — OrpaHudeHve Tpebyet, 4Tobel CK, Ansowmeca uneHamu ogHoro W Toro Xe obbeguHeHWs
OaHHBIX, UMEINU OaUH K ToT e conventionalRS.

3ameuanme: OrpaHuydenne Knacca SingleCRS {count (datum + datumEnsemble) = 1} Tpebyert, 4Tobbl ogHa
CK umena nubo Ha4vano otcyeTa, Nwbo obbeaMHeHWe AaHHbLIX NOHWXEHHOW TOYHOCTH.

12 [lencTBUA C KOOpAUHATAMM

12.1 OcHOBHbIe BUAb!I OeNCTBUNA

B HacTosileM cTaHaapTe MCMONbayT Cneayllive BUObl AeNCTBUN C KOOpaANHATaMK:

a) npocTenllee OeNCTBME C KoopauHatTamu. Y Takoro OEWCTBUS €CTb ONpeneneHHbi MeTod; MCMorb-
ayeTcsi matemaTtudeckas popMmyna BMecTe ¢ napameTpamMu, Ucnonbayemeimu B dopmyne. Mpu pasnuyHbix
LeCTBUAX C KOOPAUHATAMM 3HAYEHWS MapaMeTPOB 3aBUCHAT OT KaXKAOM0 KOHKPETHOro cnyvas. KOHKpeTHo aTo
ByneT ocylWwecTBNATLCA Yepes NpeobpasoBaHne KOOPOWHAT, TpaHCOPMUPOBAHWE KOOPAWHAT UMK nepemMe-
LIEHNE TOYKK:

1) npeobpa3zoBaHne KOOPAUHAT NPMBOAWT KOOPAMHATLI U3 ogHoin CK B gpyryto CK Ha oCHOBE TOro e
Hayana oTcyeTa (ogHa peanuzauusa CK);

2) TpaHchopMUpOBaHWE KOOPOWHAT NPUBOOMUT KoopauHaThl ua ogHoin CK B apyryto CK, koTopas oc-
HOBaHa Ha ApyroM Hayarne otcyeTa (pasHble peanusaumun CK);

3) nepemelleHre TOMKU M3MEHSET KOOpaAUHaThl BHYTpK ogHon CK ans yyeta naMeHeHus KoopavHar
TOYKM CO BpeMEHeM 3a OmnpeneneHHsIin nepuog;

6) cocTaBHOe OEeNCTBME C KoOpAMHAaTaMK MpencTaBnsieT HenoBTOPSIOLLYHCS MOCMNenoBaTensbHOCTb
eAVHUYHbLIX NPOCTEeALNX ASNCTBUA C KOOPAUHATAMU.
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Mpumep — HUameHeHue koopduHam om CK A k CK B nocpedcmeomM mpaHcghopMupoeaHusi koopduHam u3
CK A e CK C c nocnedyrouwjum mpaHcghopmupoeaHuem us CK C e CK B.

MocnepgoBaTensHOCTE AENCTBUIM C KOOpAMHATaMK orpaHudeHa TpebosaHuem, 4Tobbl cxogHasi CK Ha
KaxaoMm cnegytowem ware (n + 1) coenagana ¢ koHeyHon CK Ha npegbigyLiem ware (n). MexogHaa CK nepso-
ro wara v koHedyHass CK nocrnegHero wwara siBNAKTCS MCX0OQHOW U koHevHol CK ons Bcero coctaBHOro gemn-
CTBMSA C KoopauHaTamu. [lNs nocnenoBaTensHOCTU AENCTBUIR U3 N AeNCTBUIA C KoopauHaTamu:

1) ncxopgHasa CK sourceCRS (coctaBHOe gevcTBue ¢ koopauHatamu) = ucxogHass CK sourceCRS
(oencrteue c koopguHaTtamu, war 1);

2) koHe4yHas CK targetCRS (geiicTBue ¢ koopguHatamu, war i) = ucxogHas CK sourceCRS (gen-
cTBME C KoopguHatamu, wari+ 1);i=1 ... (n—=1);

3) koHeyHasa CK targetCRS (coctaBHOe gencteBue c koopauHatamu) = koHedHas CK targetCRS
(OewcTBMe c KoopguHaTamu, war n).

Ha ogHOM MNW HECKOMbKUX Luarax BMECTO YMOMSIHYTbIX Bbille MPsiMbIX AEACTBUA ¢ KoOpAMHATaMKU MO-
XeT 6bITb MCNonNb3oBaHo obpaTHOE AEeWCTBME C KOOpaWHatamu, HO TOMbKO B TOM cry4dae, ecnu obpaTtHoe
OelCcTBUE C KOOpAUHATaMU OOHO3HAYHO ONpedereHo Kak HeKoTopoe NpsiMoe OeNcTBUe C KoopauHaTamu;

B) 4acTU4YHOe OelCTBUE BhINOMHSETCA TOMbKO C HECKOMbKMMMW KOOPAMHATAMM M3 BEKTOPA, OCTamnbHbIe
KOOpAWHATLI BEKTOPA OCTAKTCA HEU3MEHHBIMMU.

TMpumep — BelyucnieHue koopduHam & NpoekuuU Ha OCHoge nMpocmpaHcmeeHHol 2eodesuyeckoll CK Ha
annuncoude, Kko2da zeode3uveckas wupoma u zeodesuveckas dosnizoma npeobpasyromcs & Mnockue fnpsmo-
yaonbHbIe KoopduHamsbl 8 MPoeKyuuU, Npu 3momM 2eode3uveckas 8bLICOMa He U3MEHSIemcH.

[enctBua ¢ kKoopguHaTaMmu onncaHsl B B.5.

12.2 Bnok-cxema (UML) geincTtBMi c KoopguHaTamm

Ha pucyHkax 15 u 16 npuBemeHbl ABe 4dactu Gnok-cxembl (UML) knaccos ana naketa Coordinate
Operations. Kak ykaszaHo B NnpMMeYaHun Ha pucyHke 15, Ha pucyHke 16 n300pKeHbl JONONHUTENbHBLIE KNaCChl
M CBA3W U3 KNacca eguHUYHBIX NpocTerwnx gencteuin SingleOperation, nokasaHHoro Ha pucyHke 15. Onpege-
neHue knaccoe obbekToB naketa Coordinate Operations npegctaeneHo B Tabnvuax 66—=83.

B HacToswem ctanpapte knacc CoordinateOperation umeet ase uenu:

a) onucaTb AeNCTBUE C KoopAUHATaMu;

B) NPUMEHWUTL U3MEHEHMWEe KOOPANHAT.

Oenctene CoordinateOperation.transform(CoordinateSet) npumeHseT gelicTBue K KoopguHaTtam B
Habope. OHO 1 ero orpaHMYeHWsi NoKasaHbl HA pUCYyHKe 6 W NpuBedeHbl B pasfene 7. Tonbko Te atpubyThl,
KOTOpble OTHOCATCH K ONMMCaHWI0 OeUCTBUI C KoOpauHaTaMu, nokKasaHbl Ha pucyHkax 15 1 16 v B cnegyoLux
Tabnuuax.

Ha 6nok-cxeme (UML) knaccos naketa Coordinate Operations nokasaHbl gBa npyM3Haka ¢ MMeHamu
Source n Target u3 knacca CoordinateOperation B knacc peanusaumi CK CRS. Onn ykaseiBatoT CK, us
KoTopoi BepyTcs koopauwHaTtel, 1 CK, B KOTOpYK NpUBOOATCA KOOPAWHATLI COOTBETCTBEHHO; OHW COCTaBNSA-
0T YacTb OonpeferneHns AeAcTBUS C koopauHaTamu. VX He cnedyeT nyTaTe ¢ nNpeobpa3ocBaHWMEM B Knacce
CoordinateOperation, koTopoe BO30enCcTBYET Ha KOOPAWMHATbI, Kak onucaHo B pasgene 7. [pu3aHaku Source
u Target asnaoTca obsg3aTenbHbIMK ONS BCeX AEACTBUIM C KOOpAUHATaMu, KpoMe npeobpa3oBaHus Koopau-
HaT. MpeobpasoBaHMs KOOPAMHAET, KOTOpLIE ABMASAKTCA YacTbio onpegeneHus npouseogHor CK, He ucnonb-
3YyIOT 3TW accouuauunun; ucxogHas v KoHedHas CK ons Takoro onpegensioulero npeobpasoBaHua koopguMHaT
naeHTuduyupytoTca nocpeactsom npusHaka DerivedCRS ¢ SingleCRS, npu atom 6asoBas CK criyxuT mc-
xogHoir CK ona npeobpasoBaHua KOOpAWHAT.

Ha 6nok-cxeme (UML) knaccoB naketa Coordinate Operations Takke nokasaH JONONHUTENBHLIA NPU-
3Hak knacca CoordinateOperation k knaccy CK nog HaszsaHuem Interpolation. B HekoTopbIX npocTenwmnx
OEeNCTBUAX MCNOoMb3yTCa MeToAbl, BKAoYaWme MHTEPNONALMI0 BHYTPU CETKW ANS NOMyYeHUs] KOHKPETHBIX
3HaveHWn NapamMeTpoB npeobpasoBaHus (Hanpumep, BpeMmeHHoro). CK, ncnonssyemas ans MHTEpPNonsaumu,
MOKET OTnm4aThbcs OT ucxogHon nnu koHedHon CK. MNMpwmsHak Interpolation onpepensaer CK, kotopas 6yget
MCMNOMb30BaTLCA ANA MHTEPNONALMH.

lpumep — BepmukanbHble pasHocmu Mex0y 0syms peanusayusiMu cucimeM 8bICOM, UHMEPNOUPOB8aH-
Hble ¢ cemku. IMeromcs ucxoO0Has U KOHeYHasi cUCMeMbl 8bICOM, MPU 3MoM G718 UHMEePMONAYUU UCToNb3yemcs
2eozpagpuyeckan CK, 8 komopol 3adaHbl Y3116l CeMKU.

MNpumep npmeeneH B B.5.1.
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Cenasn mexay gencteuamMu ¢ koopaguHatamu u CK obobuweHsl Ha bnok-cxeme (UML) Ha pucyHke 17.

“interface”
RegisterOperations

+authority

Cm. FOCT P 57668

+ findCoordinateOperations(CRS,CRS): Set<CoordinateGperation-

+ findCoordinateOperations(CharacterString): Coo
+ areMembersQfSameEnsemble(CRS,CRS): Boolean

+ findCoordinateReferenceSystem(CharacterString): CRS

1

Citation and responsible party information
CL Citation

rdinateOperafion

“interface”
Common Classes:0bjectUsage

“interface”
CoordinateOperation

SourceEpoch .sourceCoordinateEpoc

"interface”
Coordinates:DataEpoch

+ coordinateEpoch: Measure

+ operationVersion: CharacterString [0.1]
+ coordinateOperationAccuracy: DO_PositionalAc

+ coordOperation

f E + coordOperation

"interface”
PassThroughOperation

+ modifiedCoordinate: Sequence (Integer)

ConcatenatedOperation

0.
TargetEpoch  +targetCoordinateEpo
0.
Source +sourceCoordinateCR
Target +fargef[oordinafel9ﬁ
0.
curacy [0.+] |Interpolation +interpolationCR.
Vi
2.
{ordered}
“interface”

“interface”
SingleOperation

7

“interface”
Coordinate Reference Systems:CRS

Mpusesarue —
fonanHumens=sie (Bs3y
¢ dpuzuru kaoccamu

nokasokyl 4o puctyHKe T

"interface”
PointMotionOperation

“interface”
Transformation

“interface”
Conversion

+ operationVersion: CharacterString

+ operationVersion: CharacterString

+ operationVersion: CharacterString

constraints:
{targetCRS=sourceCRS}
{count{sourceEpach)=1 and count(targetEpoch)=1}

constraints:
{count(sourceCRS)=1 and count(targetCRS)=1}
{count{sourceEpoch)=0 and count{targetEpoch)=0}

constraints:
{count(sourceEpoch)=0 and count(targetEpoch)=0}

+ velocityModef[Mo .+ + geoidModef[*0..* + derivingConversion | 1
Deformation HeightTransformation Definition
1
“interface” “interface” "interface”

Coordinate Reference Systems:GeodeticCRS

Coordinate Reference Systems:VerticalCRS

Coordinate Reference Systems:Derived(RS

PucyHok 15 — Brnok-cxema (UML). MNakeTt gerctBuin ¢ koopguHatamu Coordinate Operations, 4. 1
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Common Classes::|

“interface”

dentifiedObject

B

I
“interface”

OperationMethod

+ formulaReference: Formula

+paramefe$0..*

" B L +value +parameter ]
interface 0. 1 “interface”
GeneralParameterValue GeneralOperationParameter
+parameterValue| 2. 4
|
“interface” +group “interface”
1 ;
ParameterValueGroup OperationParameterGroup
+ minimumOccurs: Integer [0..1]
+ maximumOccurs: Integer [0.1]
“interface”

OperationParameferValue

+paramefer>

+ parameterValue: ParameterValue

1

“interface”
OperationParameter

“Union”
ParameterValue

"Union”

Formula

+ Value: Measure

+ stringValue: CharacterString

+ infegerValue: Integer

+ booleanValue: Boolean

+ valueList: Sequence (Measure)

+ integerValuelist: Sequence (Integer)
+ valueFile: CharacterString

+ valueFileCitation: CL Citation

+ geographicObject: GeographicObject

+ Formula: CharacterString
+ FormulaCitation: CL_Citation

Cm. [1]
“interface”
Geometry:Geomefry

“interface”
GeographicObject

+ identifier: MD_ldentifier [0..+]

PwucyHok 16 — Bnok-cxema (UML). MNMakeTt gercteuin ¢ koopavHatamy Coordinate Operations, 4. 2
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Tabnuua 66 — Onpegenswowme anemeHTsl knacca Coordinate Operations::Coordinate Operation

Onpenenenue {Definition):

CK.

MaTeMaTU4eckoe AeHCTBHe C KOOPOUHATAMM, KOTopoe TpaHChOpPMMPYET UIK
npeobpasyeT ux ua ogHoil CK B gpyryio CK, Unu koTopoe onuchiBaeT M3MEHEeHWe 3HaYeHUIA
KoopauHaT B ogHoi CK U3-3a MaMeHeHUA KoOpOWHAT TOYKW Mexay oaHol anoxoi CK u apyroii

MpumevaHue — MHorue, HO He Bce AeicTBUsA ¢ koopauHaTaMmu (M3 CK A B CK B) Taike ogHo3Ha4HO
onpegensioT obpaTtHoe aeicTBMe ¢ KoopauHaTamu (M3 CK B B CK A). B HEKOTOpbIX criydasx
anropuTM QEACTBUA C KOOPAMHATAMM ANA 0OpaTHOrO AEHCTBMA C KOOPAWHATAMM TAKOH Xe, KaK
W Ans NPAMOTO anropuTMa, HO 3HaKW HeKOTOPbIX 3HaYeHWA NapaMeTpoB NeACTBHA
€ KoopAvHaTaMK JOIKHbI GbITb U3MEHeHb! Ha NpoTusononoxHble. B Apyrix cnyvasx ons
npsaMoro U oBpaTHOro AedCTBKA ¢ KoopAUHaTaMU TpeByIoTCH pasHble anropuTMbl, HO
MCNONb3YIOTCA OOHWU U TE Ke 3HaYeHUs NapaMeTpoB JeAcTBuS ¢ koopauHaTamu. Ecnn
TpebyoTcA (HeKOTOPLIe) COBEPLUEHHO APYTUE 3Ha4eHUA NapaMeTpoB, JOIDKHO ObITh
onpegeneHo Apyroe AeAcTBUE ¢ KOOpOUHaTaMMU.

LWaGnou (Stereotype): Interface

ArpubyT knacca (Class attribute):

Abstract

Hacneayer ot (Inheritance from):

IdentifiedObject::ObjectUsage

https://GostExpert.ru/gost/gost-70846.16-2024

GostExpert.ru

O6o6waet (Generalization of): ConcatenataedOperation
PassThroughOperation
SingleOperation
Ponu B cBr3su (Association roles):
WoeHTtudukaTop Q6asa-  MakcuMmym
WmMaA ceAsu UML Cenasb ¢ TenbHOCTh BXOXASHWH OnucaHwe cBA3W
MeToYHKK sourceCRS CoordinateReference 0] 1 CK, K KOTOpOH OTHOGCMTCA BBOA
Systems:: CRS Habopa KoopauHaT B 3TO OSHCTBUE ©
KoopauHaTamMm
Uene targetCRS CoordinateReference 9] 1 CK, Ha koTopyd cooinaetca HabGop
Systems:: CRS KOOPAWHAT, BbIXOGALWA W3  3TOro
AeCTBNA C KOOPOWHATAMU
Wurepnonauua interpolationCRS CoordinateReference o] 1 CK, Ha koTopyw ccoinawTca ¢ain.
Systems:: CRS A8HHLIX € KOOPAMHATHOW CEeTKOM,
KOTOPYIO aTo aeiicTene c
KOOPOWHATAMW  WCNOMb3YeT  AnA
npeoGpasoBaHUA KOOPOWHAT MEXAy
AsymA apyrmmn CK
WexooHan sourceCoordinate  Coordinates::Data o] 1 KoopAMHaTHas anoxa eeofda Habopa
anoxa Epoch Epoch KOOpPOWHAT B 3TO JOEWCTBUE ¢
KoopgWHaTamu
Uenesan anoxa larget Coordinate  Coordinates::Data o] 1 KOOpPOWUHATHAA anoxa Habopa
Epoch Epoch KOOPAWHAT, BbLIBOOUMOIO W3 3TOMo
ASUCTBUA C KDOpOWHATaMMU
{6e3 umenu) cornicatOperation Concalenaled o] N Cocmaernoe Odedcmaue,  UISHOM
Operation KOIMOopozo rensemcs 3mo dedcmaue
¢ koopOuHamamu
{6e3 umenu) passThruOperation PassThrough o] N Cocmaernoe delicmaue,  WIEHOM
Operation Komopozo sensemcs 3mo delicmeus

¢ KoopBuHamamu
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OkoHYaHue mabnuuybsi 66

OBweanocTynHeie atpubyTkl {(Public attributes): 6 artpubytoR (MMR, NCEeBOCHUM, WAEHTUUKATOP,
ofnacte AedcTBMA, OOCTOBEPHOCTL WM NPUMEYaHus), yHacnegoBaHHeie o1 Common
Classes::IdentifiedObject u Common Classes::ObjectUsage, a Takxe:

Hma HWpeHmudmkaTop Twun aaHHbX  O6szaTensHocTs Makcumym OnucaHue aTtpubyTa
arpubyta UML BXONISHWIA
Bepcua operationVersion CharacterString C 1 Bepcus npeobpasoBaHWuA KoopauHaT
OeAcTENs {T.e. KOHKpPEeTH3ALMA U3-3a
€ Koopau- CTOXACTUYECKOro XapaKTepa
HaTaMmu napameTpoB)

Yenoeue: ob6a3aTensHoO Npu
onucaHuM npecbpasoBaHms
KOOPAMHAT UMK NEpeMBLLBHUA TOMKA
W He AOMKHO YKAsLIBATLCA ANA
npeobpasoBaHWA KOOpOMHAT.

TodHocTe  coordinateOperation DQ_Positional O N oLgHKa(u) BNMAHUA 3TOrO OEHCTENA
peicteust  Accuracy Accuracy € KOOpAUHATAMW Ha TOMHOCTE TOYKK
€ Koopan- MpuMmevyaHWe — [aeT oLueHky
HaTamu OLLMGKM NENOKEHNA ANA Lenesbx

KOOPAWHAT 3TOrC ASACTBUA C
KoopOMHATaMM, Npegnonaras
OTCYTCTEME OLUMGOK B MCXOAHLIX

KOOpAMHATAX.
ma WneHmudumkartop AprymMeHTh! Boiso, OnucaHue geirctBuUs
OeicTaus UML
Mpeobpa- transform{Coordinate CoordinateSet CoordinateSet pgeiicTene, KoTopoe W3MEHAST SHaYeHUA
30B2HWE Set) {constraints} KooOpOuHaT BeeX BekTopoB B Habope, npeofpasys
Habopa vix us ogHor CK B gpyryie CK wiunu npusogs ux ot
KoopauHaTt OOHOW  SNOXWM  KOOpOWMHAT K APYrod  anoxe

KoopavHar

OrpaHnyeHue: {transform() pre scurceCRS=CoordinateSet.coordinateMetadata.crs)
{transform() pre
count (CoordinateSet.coordinateMetadata.coordinateEpoch}=1 nofgpasymeBaeTr
sourceCoordinateEpoch=CoordinateSet.coordinateMetadata.coordinateEpoch}
{transform{) post CoordinateSet.coordinateMetadata.crs =targetCRS}
{transform() post
count (CoordinateSet.coordinateMetadata.coordinateEpoch} =1 nogpasyMmesaeT
CoordinateSet.coordinateMetadata.coordinateEpoch=sourceCoordinateEpoch}

MpumevaHue —lNpumeHenue transform(CoordinateSet} u orpaHuvueHun knacca Coordinate Operation
onucaHel B pasgene 7.
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Tabnuua 67 — Onpegenstowme anemeHTsl Knacca Coordinate Operations::PassThrough Operation

Onpepgenenne {Definition): onucaHMe HeCKONBKMX KOOPAWHAT B BEKTOPE, KOTOPbIe YYACTBYKT B ASWCTBHMH
€ KOOpAUHATAMK

Ia6noH (Stereotype): Interface
AtpubyT knacca (Class attribute):  Concrete

HacneayeT ot (Inheritance from): CoordinateOperation

Ponmn B cBsiaun (Assoclatlon roles): accouuauwu, yHacnegopaHHele oT CoordinateOperation, Taloke:

Hmus cesau NoentudmkaTop Cesasb ¢ O6nsa- Makcumym

UML TenbHOCTL EXONASHWUA OnucaHve ceaau
(Bes {aggregation) Coordinate M 1 AefcTBMA ¢ KoopaMHATaMKu,  KoTopas
MMEHH) coordOperation Operation WCTIONL3YSTCA 3TUM CKBOSHBIM AeHCTBHMEM

O6wepocTynHble atpubyTol (Public attributes): 8 artpubyroe (MM#, nceBOOHUM, WAeHTMDMKETOp, obnacTs ABACTBMA,
[OCTOBEPHOCTE, NPUMEYaHUA, BEPCMA W TOMHOCTL), yHacneaosaHHbie oT Common Classes:|dentifiedObject,
Common Classes::ObjectUsage n CoordinateOpseration, Taioke:

Wma atpubyta MaosHTudukaTop Twn gaHHbIX Obnsa- Makcumym
UML TeNnbHOCTE  BXOXAEHWA OnucaHve atpubyTa
WameHeHHble meodifiedCoordinate Sequence<integer> M 1 yrnopsaoveHHas NocnefepaTensHoCTL
KOOPOVHATSI NOMNOMUTENLHBLIX LienbIX Yncen,

ONpeAEnAoLWAan NO3ULMK KOOpAWHAT
B MCXOOHOM BEKTOPE, YHaCTRYIOLIMX
B AeACTEMN

Tabnuya 68 — Onpegenawwme anemeHTsl knacca Coordinate Operations::Concatenated Operation

OnpepeneHue {(Definition): ynopsao4seHHas nocneopaTensHOCTE ABYX MNK 6onee NeHCTBUA ¢
KOOpAUHaTaMM.

MpumeuvaHwne — lMocnegoBaTenbHOCTL ASACTBUIA C KOOpAWMHATAMKM OrpaHu4eHa TpeboBaHnem, YTobhl
ucxogHan CK wara (i + 1) 6bina Takoi xe, kak ueneeas CK wara (n). UcxoaHaa CK nepaoro
wara u ueneeasn CK nocnegHero wara sABnsioTcs UCXogHoi 1 ueneeoi CK, cBA3aHHbIMK
¢ nocrneaceaTenbHOCTER ASWCTBMIA ¢ KoopauHaTaMu. [lna nocneaosatenLHOCTH QeACTBUIA
€ KOOpOWHATaAMU U3 N €QUHWYHBIX JeWCTBUIA ¢ KOOpAVNHATAMU:

ucxogHas CK (nocnegosartensHOCTE AeACTBUIA ¢ KoopaMHaTaMu) = ncxopgHaa CK (nelicTene ¢ KoopanHaTamu,
war 1)
ueneeas CK (neiicTBue ¢ koopauHaTamu, war /) = ucxoanaa CK (neiictene ¢ koopauHatamu, i+ 1);i=1._. . {n 1)

ueneean CK (nocnepoeaTtentHocTb ARCTEBWA ¢ koopAWHaTamu) = Leneean CK (neiAcTene ¢ koopouHaTamm, Wiar
n)

BmecTo npsiMoro feicTBUA C KOOpAMHATAMIA MOXET MCNonb3oBaThes obparHoe AefcTBME C KOOpAWMHATAMK A1
OOHOID MK HECKOMNBKMX WAros OeACTBMA ¢ KOOPAMHATaMM, YIIOMAHYTHIX Bbille, ecn obpaTtHoe
AeACTEME C KOOPAMHATAMKY OOHO3HAYHO onpeaeneHo MeTOLOM NPAMOTro AeACTBURA
C KoopauHaTaMu.

LaGnoH {Stereotype): Interface

ATpubyr knacca (Class attribute):  Concrete

Hacnegyer ot {Inheritance from): CoordinateOperation

Ponu B ceaau (Assoclatlon roles):  accouunauun, yHacnefoeaHHele oT CoordinateOperation, a Takke:

WoeHTudmnkaTop OGazatens- Makcumym
Wms cesan UML Ceaab c HOCTL BXOMOBHWA OnucaHue cesan
{Dea mmenn} (aggregation) Coordinate M N OEACTBME € KOOPOMHATAMM, KOTOpoe
coordOperation  Operation {minimum 2) ABMASTCA LWAMOM B LENOMKe OCACTBMA ©
{ordered} KODOpaWHaTaMM
C6uweaocTynHbie atpubyTkl (Public attributes): 8 aTpuByTOB (MMS, NCEBAOHUM, aeHTUhUKaTop, obnacTs

OeiAcTBUS, OOCTOBEpPHOCTL, NpUMedaHWd, Bepcusl M TOUHOCTR), yHacnegoBaHHble oT Common
Classes::IdentifiedObject, Common Classes::ObjectUsage u CoordinateOperation.
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Tadtnuua 69— Onpegensaowme aneMeHThbl Knacca Coordinate Operations::SingleOperation

OnpegenaHue {Definition): eguwHuqHOe (He NnocnenoBaTenbHOE) ASUCTBHE ¢ KOOPAUHATAMMU

LLia6non (Stereotype): Interface

ATpubyT knacca (Class attribute):  Abstract

HacnegyeTt ot (Inheritance from): CoordinateOperation
O6obwaet (Generalization of): Conversion
Transformation
PointMotionOperation
Ponu B ceazu (Association roles):  accoumauuun, yHacnegosaHHbie ot CoordinateOperation, Taioke:
WpeHTHdUKaTOD QO6a3a- Makcumym
Ams ceasu  UML Cessb c TernbHOCTh BXOXMAEHWA OnucaHve cBA3W
(6e3 umenn} method OperationMethod M 1 MeTos {anroputm WM npoueaypa),
MCNONb3YEMbIRA npeofpasoBaHuem

KOOPOWHAT, MepeMelleHneM TOYKM  WIn
TPaHCHOPMUPOBAHWEM KOOPOMHAT

(6e3 umenu} {(composition) GeneralParameter 8] N IHAYEHWE napaMmeTpa WK rpynna sHavyeHui
parameterValue Value napaMmeTpoB ANA AaHHOro npeotpasoBaHuA
KOOPOMHAT, MNEepeMeLleHMA  TOYKM  WMAW

TPaHCHOPMUPOBAHUA KOOPOWUHAT

O6uwenoctynHbie aTpubyTl (Public attributes): 8 arpubytoR (MMA, NCEBOCHWM, WAEHTUMKATOP,
obnacte OeWCTBMS, AOCTOBEPHOCTb, NPUMEMaHWs, BepcUsi W TOMHOCTR), YHACNenoBaHHbie OT
Common Classes::ldentifiedObject, Common Classes::ObjectUsage u CoordinateOperation.

78

GostExpert.ru
https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

Tabnuua 70— Onpegenstowme anemeHTsl knacca Coordinate Operations:: Transformation

Onpegenenue (Definition):  MaTeMaTuueckoe ASHCTRUE C KOOPAVHATAMM, I4e NApPaMeTPbl BLIBOOATCA
AMMUPUYECKAM MYTEM U3 AaHHLIX, COAepKalL WX KoopaUHAaTEI pafla Touek B 06eux CK.

MpumMedaHne — IDTOT BEMUMCIWUTENbHBIA NPOLECe O6BIYHO «NEPEONPEABIeH», YTO NOSBONAST NONY4YUTb
OLleHKM norpelHocTH (MK TouHocTK) TpaHcdopMUpoBaHUA KoopavHaT. KpoMe Toro,
CTOXACTMHECKUN XapaKkTep NapaMeTpoB MOXET NPMBECTH K MHOXKECTRY (Pa3sHbIM) BEPCUaAM
OQHOTO U TOTO Xe TpaHChOPMUPOBaHUA KOOPAWHAT MeXOy OAHVMU U TeMM e UCXOOHLIMK
u ueneBbivMu CK. Tioboe eguHUYHOE eACTBUE C KOOPOVHATAMM, B KOTOPOM BXOOHBIE
M BbIXOOHbIE KOOpAMHATHI OTHECEHLI K Pa3HbIM MCXOOHLIM NyHKTam (CK), byner
TpaHchopMUpOBaHMEM KOoOpaWHAT.

la6noH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacneayer ot (Inherltance from): SingleOpereration

Ponu B cefasM (Association roles):  accouuwauuu, yHacnegoeaHHbele oT SingleOperation {constraints}, Tawoke:

neHTudpu- Obgza- Makcumym
Hma cBa3n katop UML Cesass c TONbLHOCTL BXOMAOEHUA OnucaHue cBA3u
Height geoidModel  CoordinateReference (0] N cucmeMa OIMCYema 8epImuUKanbHbIX
Transformation Systems:: VearticalCRS KoopduHam, cas3aHHas ¢ smodd
modeneio aeouda unu Moderbio
KOPPOKUYLIY 8BICOMbI
O6wenocTynHbie atpmbyTil (Public attributes): 8 arpubyToB (MMR, nNCeBOOHMM, uaeHTU(bUKaTOR,

obnacTe OeiicTBUS, AOCTOBEpPHOCTb, NPUMEYaHWA, Bepcusl M TOYHOCTL), yHacnegoBaHHble OT
Common Classes::ldentifiedObject, Common Classes: ObjectUsage u CoordinateOperation,
OOWH M3 KOTOPbIX N3MEHEeH:

WpeHTudn- O6azarens- Makcumym
Hma aTpubyra katop UML Twn paHHbIX HOCTL BxoxaeHuiA  OnucaHwe aTpubyta
Bepcus peiicteus ¢ Operation Character M 1 BEPCUA TPaHCHOPMUPOBAHWA
KOOPAWHATAMU Version String KOOPAMHAT {T.€. KOHKpeTH3aLus 13-3a
CTOXECTUYECKOTO XapakTepa
napameTpoB)
OrpaHuueHme: {count {sourceCR5)=1 & count (targetCRS)=1}
{count (scurceEpoch}=0 & count{targetEpocch)=0}
Mpumedanune — OrpaHuyeHus TpebywT, 4ToGbl Ans TpaHohOPMUPOBAHWMA accoumaumn «sourceCRS»
U «targetCRS» 6binu  obnzaTencHbIMK, accouuauun  esourceEpoch» U «targetEpoch» He

npuMeHAeMbl.
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Tatnuua 71— Onpegensaowme anemeHTsl Knacca Coordinate Operations::Conversion

Onpenenenue (Definition): maremaTMveckoe OEACTBME C KOOPAWHATAMM, B KOTOPOMA 3HAYE€HMA NapaMeTpoB
onpenensAlnTCs, a He BLIBOAATCA IMNUPUYEcKU; NpUMeHeHWe npeobpasoBaHWA KOOpAUHAT He
BHOCHUT OLUMEKHU B BEIXOAHLIE KROPAWHATHL.

MpumevyaHne — Cambli M3BECTHLIA NpUMep NpeobpasoBaHUA KOOPAMHAT — KApTOrpadMyecKan NpoeKLMs.
Mpu npeobpasoBaHUK KOOPAUHAT BbIXOAHbIE KOOPpAWHATLI OTHOCATCA K TOM e CK, uto
M BXO/Hbl& KOOPAWHATHI.

MpeobpazosaHns KOOPAWHAT, (hOpPMUPYIOLLME KOMMOHEHT npouasogHoi CK, umerwT ucxogHyw CK u ueneeyw CK,
KOTOpbIE YKa3biBaOTCA He Yepe3 CBA3N UCTOMHWKA WU Lienu, a Yepes accouuaunm u3 DerivedCRS
B SingleCRS.

LWWa6noH (Stereotype): Interface

ATpubyT knacca (Class aftribute):  Concrete

HacnegyeT oT {Inheritance from): SingleOperation
Ponu B cBA3u (Association roles):  Accoumauum, yHacnegoeaHHble oT SingleOperation, a Take:
HaeHTidu- Obsasa- MakcuMyMm
MmA cBAsK katop UML Cesasb ¢ TelnbHOCTL BXOXAEHWA OnucaHue cBasU
Onpepe- Reference CoordinateReference O N npoussoaHan CK, roe npumeHsieTcs 310
neHwe System Systems:: DerivedCRS npeobpasoBaHue
O6weaocTynHbie aTpubyThl (Public attributes): 8 arpubytoB (MMA, nNCEBOOHWM, WOeHTUdMKaTOpP,

obnacTb OeicTBUA, AOCTOBEPHOCTH, MPWMEeYaHWs, Bepcusl W TOYHOCTb), yHacnedoBaHHble OT
Common Classes::ldentifiedObject, Common Classes::ObjectUsage u CoordinateOperation, oguH
U3 KOTOPbIX M3MEHEH:

Obazatent- MakcuMyM

Wma atpubyta Moentndukatop UML  Twn AaHHbix HOCTE pxoxaeHuii Onucanue aTpubyra
Coordinate operationVersion CharacterString o 0 (He npuMeHmMo)

operation MpuMmevaHne — JToT
version atpuyT He MCMoNbL3YeTCA Npu

npeobpa3osaHuK KOOPAWHAT.

OrpaHuyeHme: {count {sourceEpoch)=0 & count (targetEpoch)=0}

MpumevyaHnne — [lpeobpasoBaHue HacnegyeT accouwauum SourceEpoch w TargetEpoch w2 knacca
CoordinateOperation. 310 orpaHuyeHWe rapaHTUpyeT, 4TO 3TU accoluauMM He MPUMEHUMbI
k Npeobpa3soBaHuIo.

MpuMmedaHune — Accoumaumn «sourceCRS» u «targetCRS» sensioTes obAsaTensHEIMKU Anst ONACaHUA
npeobpasoBaHUA KOOPONHAT, KOTOPbIE He ABMAIOTCH YacThIo onpeaeneHns nponaeoaHon CK.
OnHako npeoGpa3cBaHnA KOOPAWHAT, onpefensowe nponssoaHyo CK, nmelot ncxogHyio CK
u ueneryk CK, koTophkle ykasaHbl He Yepes 3TH accoLunaluMy, a Yepes accoluaLmy u3
DerivedCRS B SingleCRS. Cm. B.5.1.
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Tabnuua 72 — Onpegenswowme anemeHTsl knacca Coordinate Operations::PointMotion Operation

Onpenenenue (Definition): maTemarudeckoe geitcTBue, onUcLIBaKOLIES M3MEHEHWE 3HAMESHWIA KOOpAUHAT
B ogHoi CK 1a-3a ABMNMEHUA TOMKM MeXay OAHOR SNOXoW KOOpOWHAT W ApYroi SMoxXoi
KoopaWHaT.

MpumeuvaHne — B HacToAlleM cTaHOAPTe ABWKEHWS CBA3AHO CO CMelUsHUeM unn gedopmMal e
TEKTOHUYECKUX MIAT.

LWa6GnoH (Stereotype): Interface

AtpubyT knacca (Class attribute):  Concrete

Hacneayert ot (Inheritance from): SingleOpereration

Ponu B ¢cBRzu (Association roles):  accouwauun, yHacnenoranHsie o1 SingleOperation, Taoke:

WoeHtncuka- Obsaza-  MakcumyMm
Wmn cesan  Top UML Ceasb ¢ TensHoOCTE BxowaeHwd OnucaHue ceaau
Hedopma- Reference CoordinateReference o N reogesuqeckan unv reorpadudeckan
Lusi System Systems:: GeodsticCRS CK, cesiaaHHan ¢ 3Toil caTkoil
CKOPOCTE MNK Mogenblo aedopmalm
Hedopma- Reference CoordinateReference 0] N CHCTEMA BbICOT, CBA3AHHAas ¢ 3TN
LA System Systems:: VerticalCRS COTKOW CKOROCTEel MNK MOOenbio

AecopMaLiun

O6wenocTynHble aTpubyThl (Public attributes): 8 artpubytoB (MMA, NCeBOCHWM, WAGHTUEUKATOPR,
obnacTe OeWCTBUS, AOCTOBREPHOCTh, MPUMEYAHWS, BEPCUS W TOYHOCTL), YHACNEAOBAHHLIE OT
Common Classes::identifiedObject, Common Classes::ObjectUsage u CoordinateOperation,
OOWH U3 KOTOPLIX U3MEHEH:

WoeHTrdmka- QObasatens- Makcumym
HMma atpubyTta T0p UML Tun OaHHbIX HOCTL BxoXaeHwA OnwcaHue aTpubyrta
Bepcus aeiicteuAa ¢ Operation Character M 1 Bepcus AeACTBUA OBMKEHURA!
KoDpOMHaTaMM Version String nepeMeLLeHnA TOYKM (T. .

KOHKDETH3ALIUA 13-38 CTOXaCcTUMECKOrD
XapakTepa napaMeTpoB).
MpumevaHwne — JTorarpubyr
fABnseTcA obssaTensHLIM Ans
ABVKEHWS/ NepeMeLIEHUA TOUKW.

OrpaHuveHMA: {targetCRS = sourceCRS}
{count (sourceEpoch)=1 & count (targetEpoch)=1}

MpumevaHne — Orpanndenus TpebyloT, 4ToBel ana  PointMotionOperation ceasm  «sourceEpoch»
u «targetEpoch» Gbinu obszatensHbiMU. PointMotionOperation paboraet BHyTpu CK, noatomy
cBA3mn uexogHoi CK n uenesoi CK gonuHb GbiTk OQWHAKOBbLIMK.
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Tatnuua 73 — Onpegensaowme aneMeHThl kKnacca Coordinate Operations::OperationMethod

Onpegenexue (Definition): Meton (anroputm vnu npoueaypa), MCMONL3YEMbIN ANA BLINONHEHUA AEACTBUA
C KoopAWHATaMM

LWaénoH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacneayet oT (Inheritance from): Common Classes::|dentifiedObject

Ponu B cesaam (Association roles):

Maken-
MyM
WoeHtudu- O6asaTens- BXoXOe-
Wma casn  katop UML ChAsb ¢ HOCTb HWiA  Onucanue cassn
{Ges (aggregation}  GeneralOperationParameter O N  napameTp unu rpynna napameTpos,
UMEHW) parameter MCNONB3YEMAan 3TUM METOA0M
{bes Coord SingleOperation o) N TpaHcdropMupoBaHUe(a) koopauHarT,
MMEHMW) Operation OeRcTBUE OBWXKEHWUA TOMKM UK
npeoGpasoeaHue(a) KoopauHar,
KOTOpLIE UCTMOMNbL3YIOT 3TOT MeToA,
O6wenocTynHbie atpubyThi (Public attributes): 4 arpubyta (HasBaHwe, NCEBAOHUM, WAESHTUMUKATOPR

W NpuMevaHus), yHacnenopaHHele oT Common Classes::|dentifiedObject, Taioke:

Hma HNoeHTtndmkaTop Obsazatens- Makcumym

arpubyra UML Tun gaHHbIX HOCTb BXOXASHWA OnucaHue atpubyta

Cebinka Ha Formula CC_Formula M 1 dopmyna(sl) WnM npouegypa, Mcnonb3yemble

dopmyny  Reference B MeTofe JeicTBUs C KOOPOWHATAMM

meTona MpumeuvaHue — 310 mokeT BbITe CCLINKA

AEWCTEMA Ha nyGnukauuie. Creayet obfpaTuTs BHUMAHWE,

G Koopau- yTo MeTon feficTBUS  MoXeT He Bbith

HaTamu SHANUTUYECKM, U B STOM cnyyae aToT aTpubyT
CCbUTAETCA MMM COOEPMWT Mpoueaypy, aHe
aHANUTUHECKY1o hopMyIy.

Tabnuua 74 — Onpepenswolime anemeHTsl knacca Coordinate Operations::Formula

Onpepenenue (Definition):  yTouHeHue chopMynLI B MeTOAe ACTBUA C KOOPAUHATAMM

LLa6noH (Stereotype): Union

Hacnepyert oT {Inheritance from): {none)

Wenonbayeren B (Used by): OperationMethod

ObwepocTynHeie atpubyTel {Public attributes):

HoenTudukatop QObssatent- MakciMym

Wms atpubyta UML Tun gaHHbIX HOCTh BxOXAeHWA OnucaHue atpubyta

dopmyna meTtona formula CharacterString c 1 dopmynall) wnM  npouegypa,
AeiCTBUA WCNONB3YEMbIe B MeTOfe
C KOOpOMHATAMM AeCTBHA C KOOpAMHATAMU
Ccebunka Ha chopmynel  formulaCitation Cl_Citation C 1 CCbiNka Ha nyGnukauuio,
MeToaa AeACTBUA B KOTOPOWH NPUBOASTCA
C KOOpOMHaTaMmn cdopmynalsl) wnu  npouegypa,

Ucnonb3yemMeie B MeTofe
AeRCTBMA C KOOPAUHATAMU

Ycenoeve: o6beanHeHne (0gHO KW3) orpaHuveHnd gna atpubytes cdopmynel M FormulaCitation. Joroken GuiTe npegoctaeneH
OAWH W TONBKO OAWH U3 NEPEYUCNEHHEIX aTpUBYTOB.
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Tabnuua 75— Onpegensawowme anemeHTsl knacca Coordinate Operations::GeneralOperation Parameter

Onpegenenne (Definition): onpepeneHve napameTpa unK rpynnel NapameTpoB, UCMOMNbL3YEMbIX B ASHCTBUN
¢ KoOpAWHaTaMK

LWaGnou (Sterectype): Interface
ATpubyr knacca (Class attribute}.  Abstract

Hacnegyert ot {Inheritance from): Common Classes::ldentifiedObject

0O6o6waeT (Generallzatlon of): OperationParameter
OperationParameterGroup
Ponu B cBraun (Association roles):
WoeHTugdMKaTop Ofazatens- Makcumym
Mma ceasu UML Ceasb ¢ HOCTb BXOXAEHWA OnucaHue cBaan
(6es method OperationMethod c N METO4, B KOTOPOM WCMONb3yeTss  3ToT
HMEHH) napamMeTp Wnu1 rpynna napameTpos
(Ces value OperationParameter o N 3HaYeHWA WIn pynnel 3HaMEHWHA,
UMEHHW) Group CBA3AHHLIE ¢ OTMM [MApaMeTpoM Win
rpynNnoi napameTpos
(bez group GeneralParamster 0] N rpynnsl NapaMeTpoB, B KOTOPbIX 3TOT
UMBHH) Value napameTp SAIBNAETCHA LI8HOM

O6wepocTynHbie atpmbyTil (Public attributes): 4 arpubyta (UmA, NCEBAOHWM, WAEHTUMKATOP
U NpYMeYaHus), yHacneaoraHHeie 0T Common Classes::IdentifiedObject.

Tabnuya 76 — Onpegenswwme anemeHTsl knacca Coordinate Operations::Operation ParameterGroup

Onpenenenue (Definition): onpegeneHWe rIpynnbl CBA3AHHLIX MAPAMETPOR, WCMONbL3YEMLIX B MeToae
OeACTBUA C KoopOUHATAMM

LWa6noH (Stereotype): Interface

ATpubyT Knacca (Class attribute):  Concrete

Hacnepyer ot (Inheritance from): GeneralOperationParameter

Ponwu B cBA3K (Association roles): accouwauuu, yHacnegoeaHHble oT GeneralOperationParameter, Tawke:

Waoenmudon- Obazatens-  Makcumym
WAma ceasu katop UML Ceasb ¢ HOCTh BXO¥AeHWA OnucaHue cBA3K
(bes parameter  GeneralOperationParametar M N napaMeTp, KOTOpblA  ABNAETCHA
WUMBHH) (minimum 2} urNeHOM 3TOW rpyNnbl NapaMeTpoB
{6ea value ParameterValueGroup o] N rpynnafbl} 3HaveHWd A4nA  STOW
MMEHN) TPyl NapamMeTpos
O6wepocTynHbie aTpubyTnl (Public attributes): 4 atpubyta (UMA, NCEBOOHUM, KAaeHTUdMKATOD

¥ npymeMaHus}, yHacnenosaHHble oT Common Classes::IdentifiedObject, Tawoke:
WneHtudukatop  Tun OGasatens- Makcumym

Wua aTpubyra UML OAHHbIX HOCTb BxoxaeHuii  OnwucaHue aTpubyta
Minimum minimumQOceurs Integer o] 1 MWHUMANBHOE KONMYECTBO pas, Korga
occurrences TpebyloTcA sHaYeHWA AnA aTol rpynnsI

napameTROB UMK napaMeTpa

MpuMeyaHue — Ecnu aTtor aTpubyT
ONyLIeH, MUHUMANEHOe KOMUYECTBO PaBHO

efuHuLE.
Maximum maximumOccurs  Integer o 1 MaKCHMarnkHOe KONWYBCTBO pas, B KOTOpos
DCoUITences MOTYT BbiTh BKITIOYEHB! 3Ha4eHUA ONs 3TOH

pyNnbi NapamMeTpoB MM NapameTpa.

Mpumeyanne — Ecnuator atpubyt
OMyLLEH, MaKCNMalbHOE YUCIIO PABHO EOWHWLE.
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Tatnuua 77 — Onpegensawowme anemMeHTsl Knacca CoordinateOperations::Operation Parameter

Onpegenenue {Deflnltlon): onpepensHue napameTpa, UCNONL3YOMOIo B METOAe AEWCTBUA C KOOpAMHATAMM.

NMpuMeuaHue — BONLWKUHCTEO 3HAMEHUI NAPAMETPOR ABNAIOTCA YUCMOBLIMU, HO BOSMOXHLI 1 ARYTHE TUMbI
3HauSHWA NapaMeTpoB.

La6noH (Stereotype): Interface

ATpnbyT knacca (Class attribute): Concrete

Hacnenyert oT (Inheritance from): GeneralOperationParameter

Ponu B cBA3K (Assoclatlon roles):  napameTpbl us OperationParameterValue (cwm. [10])
{accoumnaumu, yHacnegoeaHHele oT GeneralOperationParameter), Taoke:

WneHugpukatop Ofssatens-  MakcuMym
Hma ceasm UML Ceasb ¢ HOCTB BXOMAEHWA  OnucaHue cBAsN
(6e3 umeHu) value OperationParameterValue o] N 3Ha4veHue(A) Agna  sTOMO

napameTpa

OBwenocTynHuie atpubyThl (Public attributes): 4 arpubyta (MMRA, nNCEBAOHWM,  WAEHTMMKATOP
W NpuMeMaHuns), yHacnegoeaHHsle o Common Classes::IdentifiedObject.

Tatnuua 78 — Onpegenstowme aneMeHThl knacca CoordinateOperations::GeneralParameter Value

OnpepeneHune (Deflnitlon}):  3HaveHWe NapameTpa UMK rpynna aHavyeHWid NapameTpa

WatnoH (Stereotype): Interface

ATpubyT knacca (Class attribute):  Abstract

HacnegyeT o1 (Inheritance from}): {none)

OGobwaeT (Generalization of): OperationParameterValue
ParameterValueGroup

Ponu B cBR3M (Association roles):

WaenTucukaTop Obszatens- Makcumym
WUmaceaan UML Ceasb ¢ HOCTb BXoMaeHuid OnwucaHwe cBaav
(bea nmeHu) (aggregation) GeneralOperation M 1 napaMeTp WNW rpynna napameTpos,
parameter Parameter KOTOPAA MMEET ITO 3HAMEHWEe WK
rpynny aHauYeHui
{603 nmenu) coordOperation SingleOperation o] N npeotpaszopanne(a) KOOPOWHAT,
ASAGTBME  OBWKEHWA TOMKM M
npeobpasopaHme(a} KOOpOMHAT,

KOTOpblE WMMET 3TC  3HaueHue
napaMeTpa UIk rpynny sHauyeHwi

(6es nMeHU) group ParameterValue M 1 pynnafbl} aHa4eHWid, KOTopble MMEIDT
Group 3TO 3Ha4YeHne

O6uwengocTynHble atpubyTel (Public attributes): (none)
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Tabnuua 79 — Onpegenswowme anemeHTsl knacca CoordinateOperations::ParameterValue Group

OnpeneneHue {Definition):  rpynna cBsA3aHHBIX 3HAYEHWIA NapaMeTpoB.

Mpumevanue — OgHa U Ta Xe rPpynnNa MOXET NOBTOpPATECA Gonee ogHOro pala B OeCTBUM C KOOpOWUHATAMU
unu Ha 6onee BeiCOKOM ypoBHe. ParameterValueGroup, ecnu 3Ti ak3eMnnspel cogepxar
pasHbe 3Ha4YeHWs1 OAHOTO MW HeckonbkkX ParameterValues, koTopble AomkHbIM o6paaom
PA3INUYAIOT STH rPYNNbI.

LWa6noH (Stereotype): Interface

ATpubyT Knacca (Class attribute):  Concrete

Hacneayer ot (Inheritance from): GeneralParameterValue

Ponu B cenAaun (Assoclatlon roles): accouwauuun, yHacnegoeaHHule oT GeneralParameterValue, Takke:
WneHTudukaTop Obssatans- Makcumym

ms ceasu UML Cessb c HOCTh BXomaeHun  OnucaHue ces3W

{Ges umeHu) {composition} GeneralParamater M N 3HzuyeHWe B 3JTol rpynne
parameterValue Value {minimum 2) 3HAYEHWA

{6es UMeHU) group OperationParameter M 1 rpynna napamMeTpoe,

Group cBAsaHHaA ¢ 3Tod rpynnoi

BHAMEHWIA

ObwenocTynHbie atpubyTel (Public attributes): (none)

Tabnuya 80— Onpegenawwume anemeHTsl knacca CoordinateOperations::Operation ParameterValue

Onpepnenenne (Definition): sHaYeHwe napameTpa, yNMopsAoOYeHHas MOCNeAOBaTENLHOCTE 3HAMEHWA WNM
CChinKa Ha daitn 3HaYeHWA NapaMeTpoB

Labnon (Stereotype): Interface

ATpubyT knacca {Class attribute):  Concrete

Hacnegyert ot (Inheritance from): GeneralParameterValue

Ponu B cBr3sm (Association roles):  ¢BsAswk, yHacnegosaHHeie o1 GeneralParameterValue, Tawke:

HoeHtnduka- Obsiaa- MakcuMym
Hma ceasK Top UML CesAsb ¢ TenbHOCTE  BXOXOeHWH  OnucaHue CBA3W
(0e3 umeHn) parameter (aggregation) M 1 napameTp, WMEIOWWA 310

OperationParameter 3HaueHWe

O6uwenocTynHbie aTpubyThl (Public attributes):

WoeHtudu- O6asa- MakcuMym
Mmsa aTtpubyTa katop UML Tun AaHHBIX TenbLHOCTL  BXONAeHWA  OnucaHue aTpubyta
3Ha4yeHune Parameter CoordinateOperations:: M 1 3Ha4yeHWe napameTpa
napaMeTpa Value ParameterValue ASUCTBUA € KOOPAMHATAMMW
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Tatnuua 81— Onpegensaowme anemeHTsl knacca CoordinateOperations::ParameterValue

Onpegenenue {Definition): 3HaveHue napameTpoB ANA OEWCTBUSA C KOOPAMHATAMMW

La6noH (Stereotype): Union

Hacneayert ot (Inheritance from}): (none)

Ponu B ceasn (Association roles):  (none)

Wecnonbayercn B (Used by): OperationParameterValue

O6uwenoctynHbie aTpubyThl {Public attributes):

WpenTtudu- O6asa- Makcumym
WM atpubyra katop UML  Twn gaHHbIX TenkHOCTH BXoMAeHWA OnucaHue atpubyra
Yucnosose aHayeHWs value Measure c 1 YMCMNOBOS 3HAYEHWe NapameTpa AsicTBUA
napameTpa OeAcTBUA € KOOpAUHATaMK C COOTBETCTBYIOLLBIA
eOWHULIGA N3MepeHus
CTpokoBo® 3HaYeHWe stringValue  Character c 1 CTPOKOBO® 3Ha4YeHWe napaMeTpa
napametpa OedcTBUA String ASACTBUA C KOOPAWHATAMM.

MpumevyaHune — Crpokoeos
3Ha[sHUE He UMBBT CBA3AHHON 8OUHULILI

W3MepPeHWs.
LlencuncneHHos integervValue Integer c 1 NONoXWTen:LHOe Ueno4nucneHHoe
3Ha[sHUe napamMeTpa 3HaqsHWe NapaMeTpa JeACTBUA

€ KoopAWHaTaMK, 0BbiMHO MCNOMb3yeMoe
ANA nogcueTa.

NMpuMmevyanue — LlenoudcneHHoe
3HAY8HWE HE MMOET CBA38HHOH 8aUHULLI

WMaMepEeHWS.
Ilorvueckos aHaveHne  booleanValue Boolean c 1 norwdecKkoe 3HaveHue napameTpa
rnapameTpa OSACTBUIA C KOOPOWHATAMM.

NMpumevaHue - Jlormdyeckoe
3HAYEHUE He UMBeT CBA2aHHON 8aMHULILI
UIMBPBeHNA.
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OkoH4yaHue mabnuueks 81

CrncoK sHaYeHWiA valueList Sequence C 1 YyNopaaoYeHHbLIA Habop, T. e.

pafounx napaMeTpoB <Measure> nocieaoBaTeNbLHOCTE ABYX UNU Gonee
YMCMOBbIX S3HAYEHWIA CNMcka NapaMeTpos
OEedCTBUI C KOOPAWHATAMMW, Fae Kaxaoe
3HAYSHUE UMBBT OOHY U TY K8 CBASAHHYI0
eVHWLY N3MepeHUS

Crnmvcok uenouncneHHeX integerValue Sequence C 1 ynopagoyueHHbLIA Habop, T. &.
3HavyeHWA napametpos  List <Integer> nocnepoBaTensHoCcTe ABYX UNK Gonee
OEACTBUA LENCYNCTIEHHBIX 3HAYEHWA CIIMGCKA

napameTpoB ASACTBUA ¢ KOOPAWHATAMM,
OBLIMHO UCNONB3YeMBIA ANA NOACHETOB.

Mpume4vyaHue — K
Leno4HcneHHble 3Ha4YeHWA He CEA3aHEI
€ OMHULIAMM U3MEPEHUA.

Ccbinka Ha chaitn valueFile Character C 1 CCbINKA Ha cain uny YacTe aiina,
€ napaMeTpaMm String COAePXALLYID OQHO UMK HECKOMbKO
FHAYEHWIA NapaMeTpoB.

MpumedaHue — lNpu couinke Ha
4YacTk draina 3ToT ain JomKeH
COMIEPKATE HECKOMBKO
HASHTUDULMPOBAHHBIX HYacTel,
Hanpumep gokymeHT B chopmate XML.
Kpome Toro, ykasaHHbIiA chaiin nu 4acTb
thaiina MoXeT CCbiNaThCs Ha APYryio
YacTk TOrO Xe UNu apyroro ¢amnna, uTo
paapelueHo B aokymeHTax XML.

Lurara daina valueFile Cl_Citation C 1 uuTaTa NS CChinNKK Ha dhain unu vacts
€ napamsTpaMu Citation daiina, coaepalLyio O4QHO UK
HECKOMBKO SHaYeHWi napaMeTpoB.

MpumedaHue — Mpu cobinke Ha
YacTb caina aToT daidn gormkeH
coAepXaTh HECKOINbKO
MAEHTUDULUPOBaHHEIX YacTeld,
HanpuMep AoKyMeHT B copmate XML,
Kpome Toro, ykasaHHbIi chaiin unu YyacTb
tharina MOXKEeT CCbINATLCA HA APYTYIO
4yacTk TOro Xe unu apyroro dgaina, yTto
paapelleHo B AokyMeHTax XML.

Feorpaduryeckuin Geographic  Geographic C 1 naeHTUthuKaTop reorpacuyecroro
obext Object Object 06LaKTa, KOOPAWHATEI KOTOPOTD
MCTIONB3YIOTCA B KAYECTBE NapaMeTpoB

Ycnoewve: obbeguHeHne {(0QHO M3) orpaHWHEeHWA Ha 3T aTpubyTel. JormkeH ObiTh YKa3aH TONBKO OOWH M3 NMEPEeMMCITeHHBIX
arpubyToB.
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Tatnuua 82— Onpegensaowme anemMeHTsl Knacca CoordinateOperations::GeographicObject

Onpepenenwe (Definition): wWoeHTUbMKauma  obwekTa, MCNONbB3YEeMOoro B KaJecTBe napameTpa
B TPaHCOPMUPOBAHUM KOOPAMHAT, ABWKEHUA TOMKW UMW NpeobpasoBaHuM KoopauHaT

Llia6nioH {Stereotype}: Interface

ATpubyT Kknacca (Class attribute):  Concrete

Peanuayet (Realization of): Geometry.:Geometry (cm. [1]}. Tak oOH p[omkeH peandsceaTe Bce
yHacnegoBaHHble OEACTBMA K cBAsn. Kpome TOro, ©OH JOMmKeH nogaepKuBaTe BCe
yHacnegobaHHble aTpubyThl No KpaiHed Mepe TONbLKO Ans YTeHus «read only».

Ponu B cBAau {Association roles):  (none)

ObwegocTynHbie atpubyTel (Public attributes):

MoeHTudmnka- OBasatent- MakcumyM
Hma atpubyta T0p UML Tun gaHHbIX HOCTh Bxo¥aeHurd OnucaHue atpubyta
WpeHTudpmkarop identifier MD_ldentifier 0] N WpeHTudhukaTtop  reorpachuueckoro
regrpacpuyeckoro obbekra
obbekra
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Tabnuua 83 — Onpegensatwowme anemeHTsl knacca Coordinate Operations::Register Operations

Onpegenenme {Definition):  pelicteusA, nopaepxueaembie B nakete Coordinate Operations

LWa6bnou (Stereotype): Interface

ATpubyT knacca (Class attribute):  Concrete

Hacnegyet ot (Inheritance from): {none)

Ponu B ceazu (Assoclatlon roles):

Waoexmicbu- Obsasatens- Makcumym

Mma ceasm katop UML  Cesasbc HOCTL  BXOWAeHWA OnucaHwe cBAIWU

(Ges authority Citation and responsible M 1 CCbINKa, UCNoNb3yeMan aTolH onepauved ¢

MMEHW} party peecTpomM

information::Cl_Citation

ObwepocTynubie atpubyThl (Public attributes):

Mms neitctens  MaeHmdmkarop UML AprymeHTb Bbisog Onucanue neitcTBUA

Haitti findCocrdinateOperations {CRS, CRS) Set<Coordinate onspaLuna AnA noucka Mmobbix

Aekcteue Operation> AeWCTBWIA ¢ KOOpAWHATAMMK, ANS

¢ KoopAvHaTa- KOTOPGIX AaHHbIe CK sBnsloTes

MK MCXOAHBIMU W LIENeBbIMA
B YKa3aHHOM nopsfke.
MpuMedvaHue — 310
HanpaeneHue 0BpaTHO AN CBAW
Source n Target na
CoordinateOperation B Cocrdinate
Reference Systems::CRS.

Haitti findCoordinateOperation {Character CoordinateOperation onepauus Mo N3BNEYEHNIC

pedcTene String) pekeuautoB Coordinate Operation

C KoOpAWHAaTa- M3 peecTpa

MK

Haiatn CK findCocrdinateReference {Character CRS OnepaLya No N3sNeYeH o

System String) ceegeHnii CK ns peectpa

BxogaT B ogHy areMembersOfSame {CRS, CRS) Boolean onepauua Ans onpegeneHus,

CK ogHoro Ensemble asnswTes nu aes CK

npoucxoxae- OAHOPOAHBIMU.

HuA

Mpumeuvanne — Ecnu
Bo3Bpallaer true, To gnA uenei
HWU3KOA TOUHOCTH Habopbl
KOOPAWHAT, OTHOCALLMECS K 3TUM
CK, moryT 6biTh 06beauHeHsl Gea
npeobpasoBaHUA KOOPOMHAT.
ATpnbyT
DatumEnsemble_ensembleAccura
CY A2eT HeKOTOPYIO OLIeHKY
HBTOYHOCTH, BLI3BAHHOMN TaKMM
CMUAHWEM.
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MpunoxeHune A
(o6azaTtenbHoe)

Komnnekc npoBepok

A.1 TpeboBaHua cooTBeTCcTBUA. OOLME NONOXKEHUNA

Y106kl NpoBEepuTh cooTBeTcTBME CK 1N AeiicTBMiA ¢ KOOpAMHATaMKU HAacTOALLIEMY CTaHOapTy, CneayeT NpoBepuThb,
YOOBMNETBOPAT N OHWM TpeboBaHMAM CBOEro knacca COOTBETCTBUSA, NpuBedeHHbIM B A.2—A.4. CoOTBETCTBME OOMKHO
ObITb MPOTECTUPOBAHO B OTHOLIEHUWU 06A3aTENBHBIX M YCIOBHBLIX ANIEMEHTOR (€CNU YCNOBWE UCTUHHO), ONMMCaHHLIX B pas-
fenax 7—12.

Kateropun cooTBeTCTBUA NoKazaHbl B Tabnuue A.1.

Tabnuua A.1— KpuTepun cooTBeTCTBUA

Kputepwuii TpeboBaHus
MeTtagaHHble koopguHaT A2
Onpenenenne CK A3
OnpegenexHve OeNCTBUA C KoOpAUHATaMu A4

K kaxgoMy 13 NpyMBefdeHHbIX Janee KnaccoB NpedbaBnawTca creqyowye TpebosaHus:

a) uenb NpoBepKW: onpefennTb, BCe N COOTBETCTBYHOLME OBbEKTLI U 3NEMEHTLI, KOTOPLIE OnNpeaAerneHbl kak 0bs-
3aTenbHble UNM 06sa3aTenbHbIE NPU YKa3aHHLIX YCNoBusX, Bbinu npefocTaBneHbl B ornpeaeneHuiu;

6) uoeHTUUKATOP TECTOBOIO MPUMEpPA: NMPOBEPKa MOMHOTL;

B) TWUM NPOBEPKMU: HA BO3MOXHOCTb;

r) MeTod NPOBEPKWU: NPOBEPAT onucaHue obbekTa, YTobbl yBeauTbea, YTO OHO BKIKOYAET, KAaK MUHUMYM, BCe ane-
MEHTbI, YKa3aHHble kak 06si3aTenbHble ANs 3TOro TMMa CUCTEMbI, U YTO OHO UCMONL3YET COOTBETCTBYIOLUME TUMbI AaHHbBIX

AnA 3TUX ANEMEHTOB U BXOXOEHUA 3TUX INNEMEHTOB.

A.2 TpeGoBaHWA K MeTagaHHbLIM KOOpOWUHaT
TpeboeaHua k onncanuio cebinkv Ha CK npuBeaeHsl B Tabnuue A.2.

Tatnuua A.2— CooTeeTcTBMe onucaHna Habopa KoopauHaT HekoTopor CK

Knace OnucaHune TpebosaHuna
COOTBETCTBMS
1 MpuBazka Habopa koopauHat B ctatudeckyto CK co ctatudeckum Havdanom u | 7.3.1, TpeboBanne 1
WCXOOHBIMW MyHKTaMM
2 [MpuBaska Habopa koopguHaTt B AnHamuyeckyto CK ¢ gauHammnyeckum Hada- | 7.3.1, TpeboBaHue 1,
NOM M UCXOOHBIMW MYHKTaMU 7.3.2, TpeboBaHue 2

A.3 TpeboeaHusa k onpegeneHuto CK
TpeboeaHua k onpegeneHuto CK npusegeHsl B Tabnuue A.3. OcHoBHoe TpeboeaHue npuBefeHo B rpadpe 4, npu

3TOM HacnegylTcs AoNonHUTENbHbIe TpeboBaHnsa ans accoumnaunii, aTpubyToB W/UMNKM OrpaHUyeHnid U3 Tabnuu, npuee-
AeHHbix B rpache 5. CooTeBetcTBue Tpebyer cobniogeHusa TpeboeaHW BO Bcex Tabnuuax, NepeyvyucreHHbIX Ana aToro

Knacca CooTBETCTBUA.

Tabnuua A.3 — TpeboaHus k onpegeneHnto CK

TpebosaHus

OnucaHune [MpueegeHHbIe B
CBA3W W 3aBUCUMOCTHU, NpUBEAEHHbIE B Tabnuuax

Knacc
COOTBET-
cTBuUA

pasgene | Tabnuue

3 3agaHue 8 — 6,7,8
cTaTU4ecKon 9 11 10
(NpsimoyronbHOM 5 10 46 29, 31, 48, 49, 50. Cm. Takke Tabnuuy 37, eCrnn UConbayeTca ce-
vnu cpeprdeckoin) pudeckas CK.
CK ana reopesuy 1 52 51, 54. CM. Takke TabnuLibl 55 1 56, eCriv UCTIONL3YETCS SMMUNCOMA.
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. TpeboeaHus
ggg
g E @ OnucaHune MpuBEOEHHbIE B
¥ 3 o CBSI3M W 3aBMCAMOCTW, NPpUBEAEHHLIE B Tabnuyax
pasgene | Tabnuue
4 3apanne 8 —_ 6,7,8
ONHaMUYEeCcKon 9 1 10
(NpamoyronbHoi 3 10 46 29, 31, 48, 49, 50. Cm. Tawke Tabnuuy 37, €Crnu Ucrnonb3ayeTtca cde-
WK CHEPUHECKOIR) puyeckan CK.
CK ansa reopeauu 11 53 51, 54. Cm. Tareke Tabnumupl 55 1 56, ecnv ncnonb3yeTcs annMncouns.
5 3apaHune 8 —_ 6,7,8
Npon3BOL4HOM } 9 20 10, 11, 17
(npsimoyroneHoi § 10 46 29, 31, 48, 49, 50. Cm. Tarke Tabnuuy 37, ecrnv ncnonb3ayeTca cge-
Uy cipepudeckon) puyeckasa CK.
CK ans reopesun 11 52 51, 54. Cwm. Tawoke Tabnuubl 55 1 56, €cnu MCnonbayeTcs annMncous.
12 71 66, 69, 73, 74, 77, 80, 81
6 3apaHue 8 — 6,7, 8
CTaTU4ECKON 9 12 10, 11
reorpadu4eckon
reogeanyeckon CK 16 <5 29, 48, 49, 50
(Ha annuncownge) 11 52 51, 54, 55, 56
7 3apaHue 8 — 6, 7.8
ONHaAMUYECKon 9 12 10, 11
[EOrpEgIBEKOY 10 33 | 29, 48, 49, 50
CK (Ha ik
annunconae) " 53 51, 52, 54, 55, 56
8 3apaHue 8 — 6,7,8
Npou3BO4HON ) 9 21 10, 11, 12, 17
reorpadguyeckoi 10 33 29,48, 49, 50
reogeznyeckon CK 1 52 51. 54. 55. 56
(Ha annuncoune) 12 71 | 66,69, 73, 74, 77, 80, 81
9 3apanue CK 8 _— 6,7,8
npoexkunn 9 18 10, 11, 17
10 31 29,48, 49, 50
11 52 51, 54, 55, 56
12 71 66, 69, 73,74, 77, 80, 81
10 3apaHue 8 —_ 6,7,8
npoussopaHoii CK 9 19 10, 11,17, 18
npoekunn 10 44 29, 48, 49, 50 n kak muHmyMm ogHa ma 30, 31, 32, 35, 37, 38. Ecnn
35, To cMm. Takke 47.
11 52 51, 54, 55, 56
12 71 66, 69, 73, 74,77, 80, 81
11 3apaHue 8 —_ 6,7,8
CTaTUYeCcKoi 9 13 10
CUCTEMbI BEICOT 10 43 29, 48, 49, 50
11 57 51, 68
12 3apaHue 8 — 6,7,8
OWMHaMWUYECKOH 9 13 10
CUCTEMbI BBICOT 10 43 29, 48, 49, 50
11 59 51, 57, 58
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lpodomxeHue mabnuysl A.3

, TpeboBaHus
gkg
o E @ OnucaHue MNpusegeHHblE B
¥ oo CBA3KM W 3aBUCUMOCTHW, NpUBEAEHHLIE B Tabnuuax
© pasgene | Tabnuue
13 3apaHue 8 6 7,8
MPOU3BOAHOM 9 22 10, 13,17
CHUCTEeMbIl BbICOT 10 43 29’ 48, 49, 50
1 57 51, 567, 58
12 71 66, 69, 73, 74, 77, 80, 81
14 3apaHue 8 6,7,8
napameTpu4ecKoi 9 14 10
CK 10 36 | 29, 48,49, 50
1 60 10, 61
15 3apgaHue 8 — 6,7,8
Npon3BoAHoR 9 23 10, 14, 17
napameTprU4eckon 10 36 29, 48, 49, 50
2. 11 60 | 51,61
12 70 66, 69, 73, 74, 77, 80, 81
16 3apaHune 8 — 6,7,8
vHxeHepHoi CK o] 15 10
10 45 29, 48, 49, 50 n kak muHumym ogHa w3 30, 31, 32, 34, 35, 37, 38.
Ecnu 35, To cm. Takke 46.
1 62 51
17 3apaHue 8 — 6,7,8
"POMBBO.D.HOFI 9 24 10, 15,17
nHxeHepHoi CK 10 45 29, 48, 49, 50 n kak MuHUMyM ofHa u3 30, 31, 32, 34, 35, 37, 38.
—_ Ecnu 35, To cm. Takke 46.
1 62 51
12 71 66, 69, 73, 74, 77, 80, 81
18 3apaHue 8 6,7,8
OaTbl-BpeMeHU 9 16 10
dateTime 10 40 | 29, 39, 48, 49, 50
1 63 51, 65
19 3apaHue cucTemsl 8 — 6,7,8
OVCKPETHOrO
VNCUYUCTIEHNS 9 16 10
BpemeHun temporal 10 41 29, 39, 48, 49, 50
count 11 63 | 51,64
20 3agaHue cucTembl 8 e 6,7,8
HEMpepLIBHOMO
n3MepeHns 9 16 10
BpemMeHu temporal 10 42 29, 39, 48, 49, 50
measure 1" 63 51, 64
21 3apaHue 8 — 6,7,8
NpPown3BoaHOM
WKanbl BpEMEHN 9 23 10
10 41/42 | 29, 39, 48, 49, 50
" 63 51, 64
12 71 66, 69, 73, 74, 79, 80, 81
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\ TpeboBaHus
o =
c®¢
= Onucaxue MpuseneHHble B
L 3 8] CBSI3M W 3aBMCAMOCTW, NPpUBEAEHHLIE B Tabnuyax
pasgene | Tabnuue
22 3apanue CK " 67 Tawke TpeboBaHWs Bbile ANA COOTBETCTBYIOLLMX KnaccoB 4—22
obuiero Buaa
(cHWXeHHoR
TOYHOCTH)
23 3apaHuve 8 —_— 6,7,8
cocTaBHol CK 9 26 9,10

A.4 TpeboBaHMA K ONMCaHWIO AEUCTBUIA C KOOpAUHATAMM

TpeboBaHna COOTBETCTBUA ONpedeneHna AeWCTBUA C koopauHatamu npyusBedeHsl B Tabnuue A.4. OcHoBHoe Tpe-
GoBaHue nokazaHo B Tabnuuax, npuBedeHHbIX B rpadye 4, HO oHa HacnenyeT AononHUTensHble TpeboeaHusa ans ac-
couuaunin, aTpubyToB W/MNK orpaHu4eHmMd 13 Tabnuy, npueedeHHbIX B rpade 5. CooTtBeTcTBMe TpebyeT cobnogeHus
TpeboBaHMK BO Bcex aTux Tabnuuax. Knacc cootBetcTBuS 24 OTHOCUTCA K Npeobpa3oBaHWAM KOOpOWHAT Mexay ABYyMS
HezaBucumbiMn CK: npeobpasoBaHus, UCNONb3yeMble B NPOU3BOAHLIX onpeadeneHnax CK, sknioveHbl B A.3.

Tabnuya A.4— TpeboeaHus K ornpegeneHWo JeCTBUIA C KoopauHaTaMu

: TpeboeaHns
85
E é E OnucaHne npueedeHHbIe B CEAAM M 3ABUCUMOCTH,
o pasgene | Tabnuue npueefeHHele B Tabnuuax
24 3apaHne npeobpasoBaHus koopguHat (ucknioyas npeobpa- 12 T 66,69, 73,74, 77, 80, 81
30BaHuA, noggepxuearolme nponssogHy CK, TpeboBaHus K
5 8 — 6,7,8
KOTopoW npuBedeHsbl B Tabnuue A.3)
9 — 9
25 3agaHne TpaHcopMUpOBaHUS KoopavHaT 12 70 66,69, 73,74, 77, 80, 81
8 - 6,7,8
9 — 9
26 3agaHne OBmKeHns/NepemMeLLEHNA TOYKN 12 72 66, 69, 73,74, 77, 80, 81
— 6,7,8
— 9
27 3agaHne cocTaBHOMO AeWCTBUSA C KoopOuHATaMK KoopauHat 12 70 66
— 6,7,8
— 9
28 3agaHne yacTuyHoro npeobpasoBaHUsA 12 69 66
8 — 6,7,8
9 — 9
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Mpunoxenune b
(cnpaBo4Hoe)

npOCTpaHCTBEHHaH nNpUBA3Ka € NCnonb3oBaHWemMm KOOpPAOAWHAT. CBe,EIEHMﬂ U3 reoge3vu

B.1 HekoTopkle cnpaBo4YHbIe NOHATUA

O6bekTom HacTosILero cTaHaapTa ABNAKTCA KOOpAWMHaThl, onpedensiolime nonoxeHve Todkn. CosgaHve u nog-
aepxanve ynopsgodeHHslx CK B reopeswu obecneumBaeT HENPOTUBOPEYMBYLO CTaBGUMNBHYIO OCHOBY ANA onpeaeneHus
MECTOMONOKEHWA W HABUrauum.

[eogesns 3aHvmaeTcs onpegeneHveM urypel 3emnu, ee BpalleHWeM W BHELUHWM rpaBUTaLMOHHBIM NOMeM, ux
M3MeHEHUAMK BO BPEMEHM, a Taloke KapTorpadupoBaHvem ee nosepxHocTn. OnpedeneHue urypel 3emnu BKNOYaeT B
cebs nayyeHue puUanMHecKon U YpoBeHHOW NOBEPXHOCTM 3eMniu, X M3MeHeHu 1 edopmauuii B peaynstaTe 3eMHbIX npu-
NUBOEB 1 AedhopmMmaumii 3eMHOM KOpbl. 3HaHWe BpalleHWst 3emnu n ero HepaBHOMepPHOCTeW obecneYnBaeT CBA3bL HebecHo
1 3emHoW CK. MpaBuTauMoHHoe none 3emnu CBS3aHO C U3MEeHeHWsMW MIOTHOCTW pacnpedeneHns Macc Kak 3emnu, Tak
1 aTMocdepsl; ero NPOCTPaHCTBEHHbIE M BPEMEHHbIE BapuaLi NPOABNSAKTCA B CMELLEHM LeHTpa Macc 3emMnn — reo-
LeHTpa.

[MpocTpaHCTBEHHO-BPEMEHHbBIE CUCTEMbl 0TCHeTa ABNATCH OCHOBHBIMW NOAAEPXMBAEMbIMY SieMeHTaMn KOCMU-
YecKOW reogesann U acTPOMETPUU, B KOTOPbIX MOXHO M3MEPATb M3MEHEeHUS NMPOCTPaHCTBEHHbIX NonoxeHwi. B reogeaunn
OHW Ha3bIBAKOTCH CUCTEMaMWU KoopAuHaT, Ana 3emnu — 3eMHON cucTeMol koopawHart (reference system). MNpuHUMnb
voeansHon CK (reference system) BonnouaTtes yepes koHkpeTHyto peanusauuio CK (reference frame). B reopesuveckon
Hayke Ans yHWBepcarnbHOoro onpegeneHus noroXkeHua Tovek Ha 3emne npumensetca MexayHapogHas 3emHan CK ITRS.
OHa cyLecTBYET B BUOAE HECKONBKUX peanun3auni, HaseiBaemblx ITRF.

B TepmuHonorun HacTtoswero ctaHgapTta nog CK noHMMaeTcs npakTuyeckas reofesnmyeckan peanvsauus, npues-
3aHHas K KOHKPETHbIM oBbeKTam.

5.2 NoBepxHoCTK B reogesnun

bduanyeckan NoBEpPXHOCTb 3eMNU ¢ ee penbedoM KpalHe HeperynapHa W HENpUrogHa B Ka4eCTBE KOOPAWHATHOM
noeepxHocTW. Bonee rnagkoi ABNAETC YpoBEHHAS NOBEPXHOCTh, C KOTOPOR yaaneHa ecsi Tonorpadus. Takas ypoBeHHas
MOBEPXHOCTb, KOTOpas Nyulle BCEro NpubnuxaeTcs K ypOBHIO MOPS, Ha3biBaeTCA reonaom. 370 YPOBEHHAA NOBEPXHOCTb,
KOTOPYI0 MOrMW Gbl NPUHUMATL OKeaHbl B MAEanbHbIX YCNOBWAX: NPW OTCYTCTBUM TeYeHWl, konebaHuii atMocgepHoro
naenexus, konebaHuil TemnepaTtypbl, CONEHOCTH, XMMUYECKOTO COCTaBa U T. 4.

Ha4ano cyeTa BbICOT MCTOPUYECKU OMNPEeensanock Kak CPpeaHWid ypoBeHb MOPsSl B OOHOM MW HECKOMBKUX MecTax,
OocpedHEeHHbI 33 onpeaeneHHbld ANUTenbHLIA nepuog BpemeHu. [anee cuctema BLICOT pacnpocTpaHanack Ha cylue
C NOMOLLBI rEOMETPUYECKOTO HUBEMUPOBAHMA W U3MEPEHUIA CUMbl TAXKECTW, KOTOpPbIE B CyMMe 4al0T npupalleHus mno-
TeHumnana. B 6nuxaiillee BpemMsi MOXET BbiTb MPUHATO eOMHOE 3Ha4YeHWe NoTeHUWana CUnbl TSXKeCcTU ANs oTcHeTa reo-
noTeHUMansHbIX YUCEN, a Taloke CBA3aHHLIX C HAMK BbICOT (M rny6uH). B HacToAweM cTaHgapTe Takue BbICOThl HA3bIBa-
HoTcA M3NYECKUMUN BLICOTaMKU Hag ypoBHeM Mopa (H). Meopesna pasnuyaeT HecKonsKo TUMOB (OM3UMYECKUX BbICOT Hapg,
YPOBHeM Mops: AuHamuyeckue HY, optomeTpudeckue HY, HopmanbHble HY, HopMankHo-opToMeTpuyeckue H™ (a Takke
npubnmkeHHblie H*) — Ux ToyHOe onpegeneHwe U MeToAbl BbIMMCNEHWSA BLIXOAAT 338 paMKU HACTOSALLEro ctaHaapta. Ha
pucyHke B.1 cxematTuyecku nokasaHbl OTPe3KW, YUCNEHHO COOTBETCTRYIOLLME OPTOMETPUYECKON U HOPMATBHON BbICOTaM
TOMKM 3eMHOI noeepxHocT W.

dopMy reomaa onpefensioT HePaBHOMEPHOCTU pacnpefeneHna macc BHyTpu 3emnu. Ero HEPOBHOCTU, a Takke
HEBO3MOKHOCTE TOMHOTO OMpeaeneHns enarT reous HenpurogHsiM A ero UCMNonb3oBaHWA B Ka4ecTBe KOopaAUHAaTHOM
NMOBEPXHOCTW AN PELLEHWSA rEOMETPUYECKUX 3aaay.

MamepeHHan pasHoCTL noTeHuuanos fgdh
W,—-w U=t

w \
&rfvueckan euicora H|| V' \

HopmanbHas BeicoTa H‘T‘\
Feoupg W, —m

i

OTeueTHLIN Snnunconn UCTQ

PeanbHeii noTeHuMan cunel Taxectn W HopmanbHoiil noTeHuwan cunel TaxecTu U/

PucyHok B.1 — BkicOThl HaZ, YPOBHEM MOPS U annuMncoua
94
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[ns reomeTpuyeckmnx 3agad (obpaboTka ceTel U kapTorpadupoBaHue) NCNoMb3yeTCa OTCHETHAA NOBEPXHOCTL Ca-
TOro ANNUNCOMAA BpaLLEeHWs, KOTOPbIA TakKe ABMAETCA YPOBEHHBIM B hU3uYeckux 3agadax teopuu courypel 3emnu. Pac-
CTOSIHME OT TOYEK reomaa 4o OTCYETHOro ANNUNcoMaa, BbICOThI reouaa, He npeeocxogsat 110 m.

CyliecTByeT MHOXECTBO annuncomaoB. Pasmep, hopma, NoNoxeHne U OpUEHTUPOBKA annunconaa B Tene 3emnu
nonbuparTcs U3 pasnMYHbIX MCXOOHBIX OaHHBIX U Pa3NUYHBIX HAKNaAbIBAEMbIX YCNOBUIA (KaXablii BApMaHT Beibopa MHO-
roa HasbiBawT datum, 4To MO CyTW OTPaXKaeTCA B MCXOOHbIX re0Ae3nyecknx Jatax — Habope KoopOuHAT UCXOOHbIX MyH-
KTOB). Ha orpaHnyeHHoR TEppUTOpUK 3nnuncovs nogdbupancs MmakcumansHo Bnmskum K ypoBEHHO NOBEPXHOCTU reovaa,
Tak 4TO B JOCMYTHMKOBYIO 3Moxy peanu3auun CK He MOrnu nonyYynTbCA reoUeHTPUYECKMMA M3-32 MECTHbIX YKITOHEHWIA
OTBECHOWN NMHKMK. Kak BbiIscHUNOCE No3xe, Havana otcdera CK oTcToanu oT reoueHTpa Ha COTHWM METPOB. TaKoBbl Pervo-
HanbHble reogesudeckue CK:

- ED50 (EBponelickasn cuctema otcdeta 1950 r);

- NAD27 (CeBepoamepukaHckas cuctema otcdeta 1927 r);

- CK-42 (Cuctema koopamHaT 1942 r.),

KOTOpbIE Mony4YeHsl 3 06paboTkn 1 ypaBHUBaHUS ceTel Ha pedepeHU-annunconaax, aBnawLmxca Hambonee nogxoaa-
WMMW K reouay B npegenax cetu.

MameHeHne pasmepa, hopmbl, MONOKEHUA UM OPUEHTUPOBKW 3NNMNconaa NpMBOAUT K MBMEHEHWIO re0Ae3n4ecknx
KoopauHaT To4kM Ha 3emne. CnenoeaTtensHO, reoae3nyeckne KOopanHaTel — LUMPoTa U AoNroTa — CYLLECTBEHHO 3aBUCHT
oT CK.

B reopgeaunyeckoil CK npocTpaHCTBEHHOE MOMOMEHWE TOYKM BbipaXKaeTcs C MOMOLLLI reode3nyeckon LWnpoTsl B,
reogesn4eckoin gonrotel L 1 reogeanyeckoi BeicoTel H. [pun aTom ynobHo obbeguHsaTe nnaHoBble koopauHatel B, L u
hr3NYeCKyH BbICOTY HaJ ypoBHeM Mops. Takoe obbeanHeHve aensetca npumepom coctaeHoi CK (cm. B.2.2.3).

CoBcem HeaBHO MCNOML30BaHWE reo0e3nyeckux KOOpAVHAT ANA reOMEeTPUYECKX 3a4ay Bblne 3amMeHeHo Ucnorb-
30BaHUEM TpexMepHoW reoueHTpudeckon gekaptosoit CK (X, Y, Z). C nosiBneHneM cucTtemM CryTHUKOBOro No3vLMOHUPO-
BaHusA Takue CK ABMNAKTCA NpakTUYECKU reOLeHTPUYECKMMI: OCb Z COBMELLEHA CO CPELHEN OCbH BpalLeHns 3emnu, ocb
X HanpaBreHa Ha nepeceyeHre NNOCKOCTH 3KBATOPa M HavyansHoro MepyaraHa (napannensHo NocKocTM acTPOHOMMYe-
ckoro mepugnaHa puHBmryckoin obcepeatopuu, cM. B.4.2.2), ock Y gononHset CK go npasoi.

B.3 Cratuuyeckue u guHamuyeckune CK

VicTopuyecku HauvoHanbHbIE U pervoHaneHele reocgeaudeckne CK peanv3oBbiBanvce Yepes KoopavHaTthl reoge-
3UYECKUX MYHKTOB Ha MOBEPXHOCTN 3eMnn. TN TOYKU OBVKYTCA BMECTE C TEKTOHWUYECKOW NNWTOW, U Ana Habnwgatens
Ha TEKTOHWYECKOW NINTE KOOPAUHATEI KaXyTCA HEM3MEHHbIMU BO BpeMeHu. Takas CK 6e3 yyera M3MEeHeHUsi B3aUMHOIo
nonoXxeHnsa yaaneHHsIX TOYeK HasbiBaeTca ctatuyeckon (Hanpumep, ETRF89 B Espone n GDA2020 B ABcTpanuu).

B coBpemeHHoOI reoaesuy nogpasyMeBaeTcs, YTO NOBEPXHOCTL 3emnu AehOpMUPYETCS, M B3aUMHOE NONoXeHne
TOYEK MEHAETCA, YTO LOIMKHO OTpaXaTbCA B KOOpOMHAaTax Tovek. MameHeHne KoopauHaT BO BpeMEHW MOXET ObITb BKIO-
YeHo B onpegenexne reogesudeckon CK nnm xe B Buae mogenu aedopmaumm semHon kopel. CK, B KoTOpou KoopaWMHaThI
MEHSIIOTCA BO BPEMEHW, HA3bIBAETCH JUHAMWYECKOW.

Korga CK onvchlBaeT nonoXeHUe reofeandyeckux NyHKTOB Ha 3emne rnobankHo B CpedHeM, y4eT B3auMHOro nepe-
MeLLEHWNA OTAENLHBIX TEKTOHUYECKMX MIUT (XOTH U MeAneHHO, HECKOMNLKO CAHTUMETPOB B rofl) NPUBOAUT K MeANeHHoMY
W3MEHEHWIO KOOPAMHAT TOYEK U BHYTPU ogHon nnuThl. MNMprmepsl BknodawT peanuzaumm ITRF cuctemsl ITRS, ncnoneay-
emble B THCC, Takum kKak WGS 84 B GPS, IN3-90 B MOHACC u . a.

TeKToHWYecKMe NANTLI MOTYT NOABEPraThCA NoKanbHoW gehopmauni, BbI3BaHHOW 3eMNETPACEHUAMW UMW nocne-
negHWKoBelM nogHATMeEM (CkaHguHaews). 3Tu gedopmaumm moryT BblTe CMOAENUPOBaHbl, KaK Npasuio, B BUAE CKOPO-
cTeit B yanax ceTkn. CK, umetowas OoNonHUTENBHYH MOAens AedopMauun, ABMAETCA AMHAMUYECKOW HE3aBUCKMMO OT
TOrO, 3aKpernseHa Ny oHa TOMbLKO MYHKTaMK Ha MIUTE UM No BCen 3emre.

[ns npakTyecKoro NpUMEHEHUs Ha OrpaHMYEeHHOW TeppuTopun auHamudeckas CK He Bcerga yoobHa. MNonb3osa-
TEnu NPeanoYnTaoT, 4ToObI KOOPOWHATEI TOYEK HA ODLUMPHBIX CTAbWMNBHBLIX Y4acTKax TEKTOHUYECKUX NNWT ObINU NpakTu-
Yeckn NoCTosAHHBIMU. PermoHanbHbie 1 HaumMoHansHele CK MoryT GbiTh onpeneneHsl kak NpuBa3aHHbIe K MECTHOW TEKTO-
HWUYECKOW NnuTe, NpM 3TOM UX onpedeneHune 3agaetca sepcuei ITRF Ha BeibpaHHyo anoxy CK, Kkorga oHM coenagatoT.
M3-3a cMeLLeHNss TEKTOHMYECKOW NNUTLI, K KOTOPOW MpUBA3aHa (PUKCHMpOBaHHAA MnuTa, cBA3b Mmexay rnobansHoin CK
W pernoHaneHoW/HaumoHansHoW CK (Ha Tekywel nnute) Byoer MeaneHHo MeHAaTbcHa co BpemeHem. [MpecbpasoBaHue
mexay rmobansHor 1 Takon CK cogepKuT 3aBUCUMOCTL OT BPEMEHN.

B.4 dnoxa

5.4.1 BeegeHue

B HacTosLLeM cTaHgapTe «3noxa» — 3To MOMEHT BpeMeHW. B rpuropvaHckomM kaneHaape rof ykasslBaeTcs B BUe
JecAaTu4Hon gpobw, rae yyyy,00 osHavaeT nonHo4b B Hadane 1 aHeapsa roga «yyyy». Ecnu TpebyeTca npeobpasosaTe ano-
Xy B 4aTy No rpuropuaHckomMy KaneHaapro nu u3 Hee, npuHumas noboi na 365, 365,25 nnn 366 gHel B kKa4ecTBe ONWHI
roga, 3Toro BrofHe AOCTaToOYHO ANA paboThl C MMHEWHBIM CMELLEHWEM TEKTOHUYECKMX NITUT.

TMpumep — 2017-03-25 no 2puzopuaHcKOMy kaneHOapro ecme anoxa 2017,23.
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B auHamuyeckux CK BbIOENAKT OCHOBHbLIE 3MOXK:

a) anoxa CK;

B) anoxa KoopauWHarT;

B) anoxa TpaHCchopMUPOBaHUS, KOTopas uMeeT ABe PopMbl:
1) anoxa TpaHcopmMupoBaHua Ang TpaHchopMUpoBaHus, BelinonHeHHoro B CK Ha onpegeneHHyo anoxy;
2) anoxa napamMeTpoB ANA napameTpoB TpaHCHOPMUPOBaHUSA, 3aBUCALLENO OT BPEMEHM.

Mopnpo6Hoe onucaHue NpUBEOeEHO Aanee, Ha pucyHke B.2 nzobpaxeHa npumepHas cxema MOMEHTOB 3MoX Ha Bpe-
MEHHOWR LUKane.

! CK1

TN P

— - o=
Jrnoxa
CK 1 3noxa 1 Onoxa 2
KOOpAUHET KoopAUHAT
B CK1 3noxa TpamHc- B CK 1 3noxa TpaHc- 3noxa TpaHC-
— .l ........... *- . . a')Sp'MFFS%Ea-HFﬂ'r i L L =y I. E:Sﬁnﬁp%ﬁéﬁﬁﬁ-f - .>
Onoxa 1 Onoxa 2
anoxa KoOpAMHET KoopauHaT
CK 2 8CK2 BCK2 LLikana BpemeHn

CK 2

PucyHok B.2 — 3noxu: CK, koopauHar, TpaHcopMUpoOBaHUA 1 NapamMeTpoB.

B5.4.2 3noxa CK

OgHum 13 atpubyToB auHamuyeckoil CK aBnseTca craHdapTHaa onopHas anoxa, B KOTOpoW OnpedensioTcs Ko-
OpOuHaThl U CKOPOCTWM onopHbiX NyHKToB CK. CtaHgapTHasa onopHas anoxa CK BelBbupaeTtcs npy obpaboTke AaHHbIX BO
Bpems BbiBoga CK. 370 He 06s3aTensHO Ta e 3noxa, YTo W rof B Ha3BaHWM peanu3aliv, KOTopbli MoXeT BbiTe nocnea-
HUM rofoM, B KOTOPOM ObInNv cobpaHbl U3MepeHus, unu MoXeT BbiTb AaTol nybnukauun. [lata B Ha3BaHWW peanusauum

yKasblBaeT Ha NopsiAKOBLIM HOMEp peanusauun, Ho, KpoMe 3TOro, He MMEET CYLLECTBEHHOM 3Ha4YeHUs (3T0 NPOCTO UMS).
B.4.3 3noxa koopguHaTt

B aunHamuyeckon CK koopanHaThbl TOMKM HA MOBEPXHOCTH 3eMNK MOryT MEHATLCS €O BpemMeHeM. YToBbl BbITh 0gHO-

3Ha4YHbLIMK, KOOPAWHATLI BCEraa AOMKHbI CONPOBOXOATLCA YKa3aHMeM 3MOXU, K KOTOPOW OHWM OTHeCeHbl. YacTo aTo Beipa-
»aeTca B BUAe, npegcrtaeneHHoM B Tabnuue b.1.

Tabnuua bB.1

®opma Mpumep
<HasBaHwe CK> Ha anoxy T ITRF2008 Ha anoxy 2017,53
<HassaHne CK>anoxa T ITRF2008 anoxa 2017,53
<HassaHue CK>@T WGS 84 (G1762) @ 2017,53

BaxHO nmoHuMaTh, 4TO BO BCex 3Tux npumepax cydduke «2017,53» oTHocuTca k koopguHatam. OH He npuHaga-
nexut CK 1, cnegosaTtensHo, HUKOMM oBpasom He namensieT onpegenerHve ITRF2008 (kotopas nmeet anoxy CK 2005,0)
mnn WGS 84 (G1762).

KoopauHate! Habopa pgaHHbIX MOryT BbITe NpMBeAEHE! Ha NoByto Apyryto anoxy. [Ina aToro YacTo MCNonb3yrTCs Mo-
AEN CMELLeHUA NAUT WK Apyrue Modeny aedopmaumn 3eMHOW KOpbl, KOTAa OLEeHKW CKOPOCTEN M3MEHEHWA KoOpAWHAT

HeOoCTYNHbl. Takme MOoAenu ynpowaT NpMBedeHe KkoopauHat, HanpuMep, ¢ ITRF2008 B anoxy 2017,53 k ITRF2008 B
anoxy 2005,0.

B5.4.4 3noxa TpaHcdopMUpoBaHUs

B cnyyae npocTpaHCTBEHHBLIX KOOPAUHAT TpaHCOopMUpoBaHUe KoopauHat Mmexay aAsymsa CK vacTo sagaetca npe-
obpa3zoeaHnem nogobus (Fenbmepta). Ha nnockocTtu npeobpasosaHune [enbMepTa MMeeT YeTbipe NapaMeTpa; B Tpexmep-
HOM MPOCTPaHCTBE OH UMEET CEMb NapameTPOB, COCTOALLMX U3 NMEPEMELLEHUS, BpaLLEHUS U MaclUTabupoBaHus.
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[ns TpaHchopMupoBaHUA KoopauMHaT Mexay guHamudecknmin CK n mexay gnHaMmmyeckuMmn u ctatmdeckummn CK
cTaHaapTHoe 7-napameTpuydeckoe npeobpasoeaHue nogobus (MenbmepTa) ona TpEXMepHOro NpoCTPaHCTBa A0MOMNHAETCA
OOHWUM U3 CREeYLLUX MOMEHTOR:

a) TpaHcopMUpPOBaHWE AEWCTBUTENBLHO TOMBKO HA OMNpefderneHHyl 3MoxXy — 3noxa TpaHchopMUpoBaHUA. 3TO
WHOrAa Ha3bIBaKOT Npeobpa3oBaHMeM C BOCEMbI) NapamMeTpamMu: CEMb NapameTpoB [enbmepTa u anoxa TpaHcopMMpo-
BaHusA. TpebyloTca 4ONONHUTENbHbIE CNOCcobbl y4eTa CMELLEHUA 3EMHOI KOPbI B PENEPHYI0 3N0XY TpaHCOopMaunu;

B) camu napamMeTpbl 3aBMCAT OT BPEMEHMU, 3M0Xa NapamMeTpOB OnpeaenseT AaTy, Ha KOTOpPYH AeWCTBUTENbHBI yKa-
3aHHbLIE 3HAYeHUA cemMu napameTpoB [ensmepTa. Ho Kaxabli M3 cemMu napameTpoB UMEET NMUHENHYIO CKOPOCThL U3MeHe-
HWUA U omKeH OblTb CKOPPEKTUPOBAH C YYETOM Pa3HULbI MEXKOY 3MOX0M KOOpAWHAT M 3MOX0M NapamMeTpoB Nnepes npume-
HeHWeM TpaHcopMUpoBaHMA. 3TO YacTo HasbliBalT 14-napaMeTpnyeckum (CeMb NapamMeTpoB U CEMb CKOPOCTEN) unu,
yTo Bonee ymecTHo, 15-napameTpuyeckumM npeobpasopaHnem (CeMb NapamMeTpoB, CEMb CKOPOCTEW W 3M0Xa NapameTpoB).

MpumeyaHue — [Ns BbIYMCMEHWA CKOPOCTEH U3MEHEHWS NMapaMeTpoB TPaHCOPMUPOBAHWUS MPaKTU4eCcKW
Tpebytotcs xoTs 6bi ABa HAabopa NapameTpoB, KAXAbIA U3 KOTOPbIX BbIYMCMEH HA CBOK 3MOXy TPaHCOPMUPOBAHWA MO
KoOopaWHaTaMm, NPUBEAEHHBIM HA OOHY 3MOXY KoopauHaT no metofawke ceoei CK. Mony4yns ckopocTy M3MeHeHWs napame-
TPOB, UX MOXKHO NMPUBECTU Ha MioBYH 3MOXy NapamMeTpoB A TpaHCchopMUpoBaHWsa HAaBopoB koopauHaT B pasHbix CK, HO
NPWBEOEHHBIX Ha CBO 3MOXY KoopAwHarT. MNpu npeobpasoBaHUU KOOPAWHAT rEOMETPUYECKUE NapaMeTpbl pefyLMpoBaTh
Ha 3MoXy He creayeT, T. K. OHU He BBIYUCTIAIOTCA SMNUPUYEcKMM nyTeM. Ecnu xotsa 6bl ogHa w3 CK ctaTtuyeckas, anoxa
TpaHChOPMUPOBaHUA ONPEdEnAeTCA NOcneaHeN aNoXoi KOOPANHAT.

B.5 Kaprtorpaduueckue npoekuumn

BbluMcneHns npocTpaHCTBEHHLIX 3MEMEHTOB Ha NOBEPXHOCTU ANNUNcoUaa HenpocTel. PabotaTk B NNOCKWMX NpsaMo-
YrOMbHbIX KOOpAMHATaX 3Ha4YWTenbHO npolle. Takue koopauHaTel MOryT BbiTb NOMyYeHbl U3 reode3ndecknx KOOpPaAUHAT ¢
MCMONb30BaHMEM KapTorpaduyeckon npoekumn. MNMocKkomnbKy HEBO3MOKHO M306pasnTb BbINYKMYH NOBEPXHOCTL 3MIIMMCO-
nha Ha NNockoi NOBepXHOCTM KapTel 6e3 aedopmaum, Hanbonee YacTo CTaBUTCH YCNOBUE KOHOPMHOIO M3obpaxeHus,
3aKMHYAKLLENOCS B COXPAHEHWUM YITIOB M COOTHOLEHUN AnKH, BeckoHeYHO Manble KBagpaThl M306paXkaloTcs kak Ksagpa-
Tol. [pMepoM KOHOPMHOWM KapTorpadnyeckon Npoekunn SeNsaeTca nonepedHan npoekuna Mepkartopa. B koHdopMHON
NpoekuMn gpyrve napameTtpbl, HanpuMep macltab, cogepxat nckaxeHusa, U CK npoekumn MoxeT ucnonb3oeaTteca 6e3
ydeTa aTUX UCKaXKeHWIA TonbKo Tam, rae 3Ti ownbky npeHebperaembl. [pyrme npoekumn (paBHonnoLwanHble, paBHONpo-
MEXYTOYHbIE) BBOAATCA NOA APYTMMM YCIOBUAMM.

MpsiMoyrofbHbIe KOOPAMHATLI X, ¥ B NIOCKOCTM NPOEKLMW He MMetoT obLLero cTaHgapTa Ans HanpasneHus ocei: B
HEeKOTOpPbLIX COOBLLECTBAX OCb X HanpaBreHa BOCTOK, B APYTUX X — Ha CeBep, B TPETbUX X — Ha 0.

Bo Bcex cnyyaax HanpaBneHUWeM Ha CeBep, WCMOMb3yeMbiM ANA OPUEeHTUPOBaHWA, ABMNSAETCA CeBep KapTel, a He
MECTHbIN reofesnyeckuin ceeep. PasHuua Mexay HUMW Ha3bIBaeTCH COMMKEHMEM MEPUOMaHOB.,
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MpunoxeHune B
(cnpaBo4HoOe)

MpocTpaHcTBEeHHaA NPUBA3Ka NO KOOpAWHaTaM.
OcobeHHOCTH MOgenupoBaHunA

B.1 MeTtapaHHbIe KoopauHar

B.1.1 KoopguHatbl

[eomeTpusa NPOCTPaHCTBEHHLIX OOBLEKTOR MOXKET ObITb BbipaXKeHa B TEPMUHAX MHBAPUAHTHBLIX TEOMETPUYECKUX BE-
NWYKUH, Taknx Kak popma 1M B3aMMHOE MOMNOXeHMe/opueHTauus (0OBLEKTUBHO, TOMBKO OTHOLUEHUS PacCTOAHWIA W yrMbl
ABNAKTCH MHBAPUAHTHEIMU BeNMduHamn). OaHako Obino Bel HENPaKTUYHO BLIMONHEHUE BLIYUCIIEHWUIA MO TaKUM NpOCTpaH-
CTBEHHbLIM [laHHEIM — 3T0 noTpeboBano Ol BonblMX ycunuii. BolpaxeHue NonoxeHWs TOYKW C MOMOLLBK KOopAWMHaT
NMPUBHOCUT NMPOCTOTY C TOYKW 3PEHWA HArMAAHOCTUM U BblMUcneHwid. OgHako ato Gonee TpygoeMko. [ns onucaHusa NpocToi
chopMbI, TAKOW Kak TPeyronbHUK Ha NMOCKOCTK, BMECTO OQHOM0 OTHOLLEHWS pacCTOSHWIA U OOHOTr0 yrna TpebyeTtcs LecTb
koopguHart. [MNpucylume cteneHn ceBobofbl (YeThipe Ha ABYXMEPHOW MOBEPXHOCTW, CEMb B TPEXMEPHOM MPOCTPaHCTBE)
[OMKHbI ObITh YAOBMETBOPEHbI NyTeM BbiDOpa Havana oTcyeTa KoopauHaT, 3a0aHua eauHNL U3MEPEHNUs 1 YCTaHOBIEHWS
OopuUeHTauun ocei. 3TOT BeIDOP NOAYEpPKUBAET TOT (haKT, YTO KOOPAMHATLI — 3TO BEMWYMHBI, ONpefensembie YernoBekoM
(cywecTByoLlme B ero BoobpaxeHuu), a He HabnogaeMble HENOCPEACTBEHHO ABMNEHWA NPUPOAbl. XOTA 3TO MOXET Mo-
KasaTbCA camMo cODO0M pasyMerLLMMcs, 3TO YacTo YNycKawT M3 BUAY, M 3TO MMeEeT MOCNeacTBMA ANA WHTeprnpetauun
KOOPOMHAT U UX XapaKTepucTUK oLnBoK.

CK chukcmpyeT 3Ha4yeHua napaMeTpoB, onpenensaowmx creneHn ceoboabl B npocTpaHcTBe. TOT hakT, YTo Takon
BblbOp gomkeH ObITe caenaH, NpUBOOMUT K TOMY, YTO BO BCEM MUpE ucrnoneayeTcs Bonbloe konmdecteo CK. 370 Takke
ABNSETCA MNPUYUHOIM TOrO UHTEpecHoro dhakTa, YTo LWKMpoTa W AONroTa TOYKW He yHUKanbHbl. Bea nonHoro onucanua CK
KOOpAMHATEI B MyYLLEM ClyYyae HEeOAHO3Ha4YHbI, a B XyAwem — BeccmMeicneHHsl. OgHako Ana HEKOTOpbIX Lieneid obMmeHa
[0CTaTOMHO NOATBEPAMTE MOEHTUYHOCTL CUCTEMBI, HE 0BA3aTeNLHO UMEst MONMHOE onpedeneHne CUCTEMBI.

B.1.2 KoopauHaTtbl B AMHamuyeckon CK

TpaOWUUMOHHO KOOpPAWHATHI, ONKUChIBaOLLME 0OLEKTHI HA NOBEPXHOCTKU 3emnu, Bbiny cTaTUYECKUMU, T. €. HE MEHS-
nuce co BpemeHeM. CoBpemeHHble CK MoryT BbiTb cTaTUMECKUMU, HO HEKOTOPbLIE (B TOM Yucne ucnonbsayemsle B THCC)
ABMATCA OUHAMWYECKUMMU, T. €. KOOPAWHATEI TOYEK MOTYT M3MEHATLCA BO BpeMeHW. CtaTuyeckme U guHamudeckme CK
onucaxel B 5.3. B auHamunueckoin CK nonHoro onucaHus 3agaHus CK HegocTtaTouHo AN yCTpaHeHUss HEOAHO3Ha4YHOCTH B
KoopaMHaTax: TpebyeTca Takke anoxa KoopAWMHaT. 3noxa KoopauHaT ABnaeTca aTpubyTOM CamMUX KOOPAWHAT, a He YacTbio
onucaHus CK.

[eomeTpuyeckme pacyeTsl (cM. [1]) ¢ MCNoNb30BaHWEM KOOPAMHAT, MPMBA3aHHbIX K AMHammudeckoin CK, MoryT BeiTb
BbIMOMHEHLI TOMNBKO B TOM CHy4ae, ecrnv KoOpAMHaThLI cHavana npvBeaeHsb! K ofHOW 3noxe koopauHart. B HacTosAwem craH-
AapTte koopguHaTel B Habope gomkHbel ObiTh NpuBeaeHsl kK ogHon CK v kK ogHoW anoxe koopauvHat. Hactoawmi ctaHgapT
He No3BonseT 06bLeAVHATL OTAEMNBHLIE BEKTOPLI KOOPAWHAT C Pa3HLIMKU 3anNoxXaMu KoopavHaT B ogHoM Habope. Mepea 0bb-
eduHeHWeM B Habop KOOpAWHATLI OOMKHLI BbITL CHaYana npueeAeHbl K OAHON BbIBpaHHOW 3M0Xe KOOpAWHAT.

B.1.3 U3ameHeHne 3anoxu KoopauHaTt

M3meHeHue koopauHaT 3 CK 1 B anoxy koopguHat 1 k CK 2 B anoxy koopanHaT 2 MOXeT BbiTb AOCTUTHYTO Tpemsi
nyTaMu:

a) ABa OeWCTBUA C KOOpPAMHATaMK: CHavana M3MEeHEHMe 3N0XK KOOpAWHAT, 3aTeM npeodpazoBaHUe KOOpOMHAT 13
CK1BCKZ;

0) oBa OeicTBMA C KoopauHaTtaMmu: cHadvana npeobpasoBaHune koopauHat M3 CK 1 B CK 2, 3aTem n3ameHeHne anoxu
KOOpOMHAT;

B) HEMOCPEOCTBEHHO Yepe3 0O4HO ASNCTBUE C KOOpAMHATaMK, 00beavnHALLEe NpeablayLMe ABa AeACTBUS.

TeopeTuyeckun, 3TM TP NOAX0OA PaBHOLEHHbI, MPaKTUYECKM — He BCeraa, T. K. ASWCTBMA C KOOpAMHaTaMmn 00bIYHO
COMPOBOXOATCA NOTEPEN TOYHOCTW, 0a W 3HAYEHUs NapaMeTpoB AMA KaA0ro M3 BO3MOXHbLIX NATU OECTBUNA C KOOp-
anHataMu MoryT ObiTe BelYUCTEHBI oTAenbHO. KpoMe Toro, Ha npakTuke gaHHble MoryT 6biTh HEQOCTYMHBI AN BCEX CMO-
cobor, Takke MOXeT noTpeboBaTbCca U3MEHEHWE 3MOXM KOOPAUHAT Ha KAKOe-TO BpeMs, OTMMYHOE OT 3MoXu KoopauHar 1
Wnu 2, 4To BBOOWT AONOMHUTENBHLIE LWark B LLENoYKy Npeobpa3soBaHuii.

B.1.4 3apaHue CK

Pa3paboTuynkoR npegynpexaatT 0 TOM, 4To B MoOOM peecTpe owunbkM B JAHHBIX MOryT ObiTb MCMpaBneHsl Mo
npaeunamM 3Toro peectpa, kak 310 onpefeneHo OTBETCTBEHHLIM opraHom. O, cosinatolleecsa Ha peecTp, OOMKHO UMETL
anropuTMbl BeIABNEHMA OLUMOOYHBIX OaHHbIX, YTODbI MMETH BO3MOXHOCTb BbIMMCNATE Tpebyemble faHHbIe (Kak NpaBuno,
camas akTyarnbHasa MHOpMaLMA NOCTYNaeT U3 PerucTpa, Ho MHOTAa BCTPEYaOTCH NapaMeTphl MPOLUNbIX JIET, KOTOpbIE A0
CHUX NOp OLWNBOYHO UCMONb3YKTCA).

B.2 OnpegeneHue CK

B.2.1 OcHoBHble Bugbl CK
Buabl CK onpeneneHsl B pasgene 9.
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B HacToswem cTaHgapTe NpUMeHeHa crneayoLllas knaccudukaums:

a) reogeanyeckas npocTpaHcTeeHHana CK, cBA3aHHas ¢ ABYXMEPHbIMU MMM TPeXMepPHbIMW reoge3nyeckummn Koop-
JuHaTtamu. B HacToswemM cTtaHgapTe reofe3nyeckMe KoopauHaThl Ha OTCHETHOM 3MNMNUNCOWAE HAaBaHbI reorpaduyecku-
MW, cnefgoeaTensHo, reorpadguyeckad CK gomkHa ObiTh CBSI3aHa ¢ OTCYETHBIM annuncouaoM. CK ¢ gekapToBbIMK UMK
chepudeckumMmim KoopamHaTamu oBbIMHO, HO He 06a3aTenbLHO, CBA3aHa C OTCYETHLIM annuncongom. leorpadudeckasn CK c
UCMNOmMb30BaHNEM TPEXMEPHbBIX reoae3nyecknx KoopauHar [reogesnyeckan WMpoTa, reofesmyeckas gonrota v reogesnye-
cKas BblCcOTa] MCMONbL3YETCA ANA TOYEK Ha, Hag WK nog OTCYETHBIM annuncongom. B reorpadrieckx OByXMeEpPHBIX Koop-
JuMHaTax oTbpachiBaloT recfe3nyeckyro BbICOTY. [eoae3nyecke BoiCOTbl HE MOTYT CYLLECTBOBAaTL HE3ABMCUMO, @ TONBKO
KaKk HeoTbeMIIEMan YacTb NPOCTPAHCTBEHHOIO BEKTOpa KOOPAMWHAT, ONpedeneHHoro B NPOCTPaHCTBEHHLIX reorpacuye-
CKMX KoopauHaTax. CK ¢ ucnonb3oBaHMeM TPEXMEpPHbIX AeKapTOBbIX KOOPAMHAT UCMOMNb3YeTCA NP ONUCaHUK NOMNOXEeHWUIA
OTHOCUTENBHO HAaYana KoopaMHAaT B LeHTpe Macc 3emnu u cpegHeir ocu BpaweHua 3emnu. CK moxeT BbiTb cTatudeckomn
nnu aMHamu4eckon — cm. b.3;

6) cuctema BbICOT onpenenset uanyeckne BbICOTbI HAA YPOBHEM MOpPA. YHUBEPCANbHOW MEPON pasnnynsi TOYEK
no BbICOTE ABMNAETCA reonoTeHUManbHoe YMCo, onpeaensemMoe HanpaeneHeM TeYeHUs JKUOKOCTU.

M punMedyaHune — I’nyGMHa MHOMa naMepAeTcd BOONb NUHUKW, KOTOpaaA NOoKanbHO He cnegyet HanpaBleHWH
oTBeca. anMepDM MOXET CIYyXUTb rny6v|Ha HECbTﬂHDI?I WNW ra3oBOW CKBaXKWHBbI, rae oHa 06bI4HO naMepaeTcd BOOIb
TPAeKTOpPpUK CTBONa CKBa*WHbI. 70T NyTe MOXET OTNNYaTbCA OT MECTHON BEPTUKanNu. Tem He meHee, paccTtoAaHue no
TPaeKTophu CTBOMAa CKBaXMHbl TAKOKe Ha3blBaeTCA Fﬂy6VIHOI71.

MeTog pacnpocTpaHeHus cUcTeMbl BbICOT ABNSEeTCs ee HeobasaTenbHbiM aTpubyToMm. HekoTopble cucTembl Bbl-
COT pacrpocTPaHAKTCA Yepe3 MoAenb BbICOT (KBasu)reomga — cm. B.4.3. B HacToslem cTaHgapTe Mogenb BbICOT
(kBasu)reonpa onuckiBaeTcs Kak npeobpa3oBaHve koopawuHar. Npyu aToMm MeTodom peanusauMu cUcTemMbl BbICOT ByaeT
«(kBasu)reoma». 3aTem cUCTEMAa BbICOT JOMKHA ObiTe CBA3ZaHa ¢ npeobpa3oBaHMEM KOOPAMHAT MOENW reowaa Yepes
HeightTransformation 6nok-cxemel (UML). Meogeznyeckasa CK, B koTopoit 3aaaHa mogens BbICOT (KBasu)reowaa, ABns-
eTcsa onopHoil CK ana npeobpasoeaHua. BeicoTel (kBasu)reonga MoryT BbiTb NpMBA3aHbl Donee Yem K 0QHOW reogesnye-
ckor CK, n B atom cnyyae Oyget bonee ogHoro HeightTransformation. Cuctema BbICOT MOXET ObITb CTATUYECKON UMK
AnHamuydeckon — cm. B.3;

B) WHxXeHepHble. MHxeHepHble CK, KOTOpkIE MCNOMb3YHOTCA TONBKO B MOKANbHOM CMbICMe. 3TOT TWM MCNOMb3yeTca
Ona cnegyowmx nokansHelx CK:

1) cTpouTenkHbie CETKK, MPUMEHSeMble AN MHXEHEPHbIX M3bICKaHUIA Ha MOBEPXHOCTM 3eMnun unu BGn1sn Hee
CTPOro Ha OrpaHW4eHHON TEPPUTOPUM;

2) 0B6BEKTOLEHTPUYECKUE KOOPAMHATEI Ha ABWXKYLUMXCHA nnaTdopMax; TpaHCnopTHeIE CPenCcTBa, cyaa, camo-
NEeTbl UMK KoCMUYEecKUe kopabnu;

3) BHYTPEHHMWE KOOpAMHaTEl Ha M300paXeHWaX UK B AaT4nKax M300pakKeHuii.

Onsa nHxeHepHbix CK Ha noBepxHOCTM 3emMnu unm BONM3N Hee TEPMUH «MOKamnbHbIA» 03HA4YaEeT «NPOCTPaHCTBEHHO
nokaneHeIA». 3T MHXeHepHble CK 0BbIYHO OCHOBaHBI Ha NIIOCKOWM OTCHETHOW NOBEPXHOCTU: B BLIYMCIIEHWUSAX MCMOMNb3YIOT
MPOCTYIO NINOCKY reoMeTpuio Bes yyeTa nonpaBok Ha KpuBKU3Hy 3emnu. [pyrue mecTHele paboTel He obsasatensHo cBs-
3aHbl € 3TOW UHXeHepHon CK — MHorve u3 Hux ByayT npuBaA3aHbl K reofesnyeckon, reorpacudeckon unu CK npoekumun.
WrkeHepHyto CK Mcnone3yloT TONBKO Te, KOTopble He UMEKOT yKaszaHui Ha gpyrue CK.

O6bekToueHTpryeckne CK Ha aBukymxcs nnatdopmax o6el4HO NpenctaBnstoT cobor npomexyTodHble CK, Ko-
Topble TPedyloTca ANA BbIMMCMEHWA KOOPAWMHAT, MPUBA3aHHbIX K reodeandeckum wunv CK npoekumn na gpyrux MHCTpY-
meHTaneHbix CK B garymkax, ycTaHoBMNeHHbIX Ha nnatdopme. 3T nHxeHepHble CK nogeepxeHbl BCEM NepeMeLLeHnam
nnardgopMbl, C KOTOPOK OHW CBA3aHbl. B 3ToM cnyyae «okanbHbIi» 03HaYaeT, YTO CBSA3aHHbIE KOOPAUHATEI MMEHT CMbICT
TOMbKO OTHOCWTENBHO ABMXKYLWEWCA Nnatdopmel. B npocTpaHCTBEHHOM CMbICIe MX MPUMEHUMOCTE MOXET NpocTUpaTh-
CH OT HenocpeacTBeHHOW BNU3ocTK OT NnaTdopMbl (Hanpumep, ABWKYLLeroca kopabna) o scei 3emnu (HanpuMmep, B
KOCMUYeCKUx npunoxeHusx). Onpegensowum akTopom SBNAETCA MatemMaTudeckas MoLenb, UCnone3yeMas B BblYMC-
nexnsx. [NpeobpasoBaHune KoopavHaT U3 Takux MHxeHepHblX CK Ha gBwxkywmnxca nnatgopmax B 3eMHble CK BkntovaeT
3aBUCSLLME OT BPeMeHW napameTpsbl.

Onsa nxerepHeix CK, ncnonb3yemblx Npv onvcaHWM BHYTPEHHErO MOMOXEHWS Ha W30BpaxeHusx, «noKanbHbIA»
03Ha4aeT BHyTpeHHw CK naobpaxeHus nnu gartymka n3obpaxenuns. B HacTosawem ctangapte CK umeeT ocu ¢ Henpe-
PbIBHOW HyMepauuei 1 waroM. LienodmcneHHaa guckpeTHas HyMepauus OCeil MOXEeT MCMOoMNb30BaThCs, Korga KoopavHa-
Thbl OTPaXKaT perynsapHo pacnonoXeHHsle nocnegoBaTtensHele MHAeKckl. Mpumep npreedeH B [0.2.8. CeTku B LUenoM w,
B YaCTHOCTW, HeperynspHble ceTku onucaHsl B [9]. BHyTpeHHsa CK MoxeT BbiTh reorpaduyecky NpuBa3aHa K reogesunye-
ckol, reorpachnyeckoin nnu CK npoekuuu nocpeacteoM npeobpasoBaHua koopguHart, nubo npamMo, nmbo KOCBEHHO Yepes
urkeHepHyto CK unu nokaneHyto obbektoueHTpudeckyto CK ceHcopHon nnatdopmel.

r) napameTtpudeckue CK. HayuHble coobuecTra, ocobeHHO Te, KOTOpble 3aHMMalTCA Haykamu ob okpyKarollen
cpefe, 4acTo YaCTWUYHO BbIPaXakT NPOCTPaHCTBEHHOE MOMOXKEeHWe B 3HAYeHUAX NnapameTpa — HeKOTOPOoW U3NYecKon
BEMWYMHBI. OTOT napameTp Wnn yHKUMA paccMaTpuBaeTcs Kak TpeTbs koopguHaTta. Ero cBssb ¢ MPOCTPaHCTBEHHBLIM
npupalleHmeM oBbIYHO HenuHelHa. [MpuMepbl WMPOKO M3BECTHbI: YacTo BCTpPEeYaloTcs LWMpoTa, OoNroTa W AaBneHue;
OaBMNEHWE UCNONb3YeTCs B KAYECTBE NOKasaTens BbICOThl, HO Ero CBA3b C BbICOTOW cnoxHa. [MNpuMepe! napaMeTpuyeckmnx
CK npuBegeHbl B [1.3;

—~

99

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 105/170
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

0) BpemeHHble CK. B HacTosllemM cTaHgapTe cucTeMa BPeMeHW ONpefenseTca Tak Xe, Kak U OpyrMe OCHOBHbIE
MOATUMLI: CUCTEMA MCHUCMEHUA W Hayano, NpuBA3biBaKLLME cUCTEMY K 00beKkTY — BpemeHu Ha 3emne. Hacrtosawwuia
CTaHgapT NoaAepMBaeT CUCTEMbI BDEMEHM, AOCTATOYHbIE AMA MPOCTPaHCTBEHHO-BPEMEHHOM NMpUBA3KK. B HacToswwem
CTaHgapTe eQUHCTBEHHbBIM MCMOSB3YEMbBIM KaneHaapem ABnAaeTCA NPoSenTUYECKUIA FPUropUaHCKMiA KaneHaaph, Kak onpe-
neneHo B NOCT P 7.0.64. Opyrue kaneHgapuy v ux npeobpasoBaHua B rpuropmMaHckuin kaneHgape TOCT P 7.0.64 He nog-
nepxunearotca. CUCTEMEBI BpEMEHW onucaHbl B npunoxeHun I MpumMepsl CUCTEM BPEMEHU NMpuBedeHsl B [1.4.

B.2.2 JononHutenbHble TUnbl CK

B.2.2.1 BeepeHne

[MOMWMO OCHOBHBIX KNaccoB, ONMUCaHHBIX Bbille, AMA ONMUCaHWS HEKOTOPbLIX AaHHbIX M OrpaHUYyeHuid BeIAeNsoT 0-
MOMHUTENBHBIE KNacchl:

a) nNpov3BofHbIE CUCTEMBI;

6) npouseogHas CK npoekumn, HO BbIOENSETCA UCKMIOYUTENBHO U3-32 €€ BAXKHOCTW B ONWCaHUK reorpadmyeckoi
vHdopmMaunu;

B) cocTtaBHble CK.

B.2.2.2 lMpowuzsogHble CK

Hekotopele CK onpegenstoTca nyteMm npeobpa3oBaHWs KOOpAMHAT B APYryto paHee cylecTteoeaswyt CK. Hanpu-
Mep, CK, B koTopoi Bbina uaMeHeHa eauMHMUa MamepeHus no ocam. Takasa cuctema CK HasbiBaeTcst nponasogHon, a CK,
13 KOTOPOW OHa Bbina nony4veHa, HasbieaeTca Gazoson (McxogHor) CK. Bee pasHoBmpgHocTk koopanHaT ogHon CK moryT
BbiTe Nbo Basosoi, Nubo npoussogHoit CK. OgHako npoussogHas CK HacnegyeTt Hadano otcyeTa U UCXOAHLIE MYHKTbI
ot 6azoeon CK. MNockoneky Tn CK 06bIMHO COOTBETCTBYET TUMY AaHHBIX, 3TO HACNEA0BaHWE 03HAYaET, YTO HONBLIMHCTBO
npounssofHblx CK oTHOCATCA K TOMY e Tuny, 4To 1 ux 6azosas CK. Hanpumep, ecnu bazoeas CK umeeT B cocTaBe Henu-
HeWHbIW NapameTp, npouseoaHan CK HacneayeT ato, U NO3ToMY ee TUN «npow3eogHas napametpudeckas CK».

CK npoekuunn nonyyaetca n3 reogeandeckoin CK nytem npumeHeHns npeobpa3oBaHns KOOPAUHAT, M3BECTHOTO Kak
kapTorpadguyeckas npoekuusi. CK npoekuun (ProjectedCRS) mogenupyeTcss Kak knacc oObekToB nog coOCTBEHHbIM
MMeHeM, a He Kak npouseogHaa CK (DerivedCRS) Tuna «npoekuusa», B COOTBETCTBMU C OBLLEMNPUHATON NPaKTUKOW, CO-
rnacHo koTopor CK npoekunu sBnsoTCA ogHUM 13 Haubonee 4acTo BCTPEYaLLMXCH KOOPAMHAT, UCNOMb3yeMbIX B reo-
rpadpmyeckon nHopmaumn. Xota Teopetndeckn 6azoson CK gna CK npoekuyvn moxeT BeiTe ntobana reogesudeckas CK, n
brok-cxema (UML) Ha aTo ykaswiBaeT, Ha npakTvke Bazoson CK ans CK npoekuun oBeiuHo cnyxut reorpadudeckas CK.
KapTorpaduyeckas npoekuus NpuMEHSIETCA K 3HaYEHUSIM reofe3ndecknx LWMPOThl U O0MToThI.

CK npoekuun moxeT BeicTynate B kadecTBe 6asosor CK ona gpyron npouseogHon CK npoekuun, Hanpumep ceTku
cencmudecknx nonpasok. [ponssogHasa CK npoekuun HacnegyeT Bce nckaxkeHus 6azoeoir CK npoekumm B 4ONOMHEHWE K
owmbkam peanuaauum camoin CK.

Tun nponseoaHoin CK o6bl4HO gomxeH cooTBeTcTBOBaTh Basoeon CK. Hanpumep, nponaBogHas oT uHxeHepHon CK
JomkHa Takke bbiTb MHXKeHepHol. VickniodeHunamu senawTtea CK, npumeHsemble B reogesnn:

a) CK c gexkapToBbIMW UNi ChepuyeckMMn KoopanHaTamu MoXeT BblcTynaTb B KadecTBe 6asoson CK ana gpyroi
nogobHon CK mnu, ecnn onpegenenve CK Bknioyaet annuncoud, ana reorpacmndeckon CK, nmerowen reogesnmyeckme
KOOpOMHATHI;

6) reorpaduyeckan CK (Ha annunconge) MoxeT BblcTynaTe B KadecTBe Hazoeor CK nubo ana apyron reorpaduye-
ckon CK, nubo ansa CK ¢ gekapToBbIMK UK chepuUyecKMMK KoopauHaTamm;

B) nubo CK ans reogesunn, nubo (Yawe Bcero) reorpacdpudeckas CK MoxeT BbiCTynaTh B kadecTBe ocHoBbI And CK
npoekummn: CK npoekummn JomkHa MMeTb AeKapTOBbl KOOPAWHATLI;

r) CK npoekumu moxeT BeICTynaTh kak 6azoaa CK ans npoussoaHon CK npoekuum.

Ecnu npomssogHas CK npoekuun AByxXxMepHas, oHa MOXeT MMeTk Nubo adpduHHble, Nnbo aekapToBkl, NMbo nonap-
Hble KOOpAuHaThel, MMbBo LenodYrcneHHyo NopsaKkoBYy oLUMPOBKY ocel (Kak Ana nukcenen n3obpakeHua unu Kkamepbl).
Ecnu CK npoekuun TpexmepHas, oMNyCKarTcs LUNMHAPUYECKUE UNKU CAEPMHECKUE KOOPOUHATLI.

Tun CK, koTopas MoxXeT BbITh CBA3aHa ¢ npouseogHon CK, orpaHWdMBaeTcs TUMOM, NoKaszaHHbLIM Ha pucyHKke 10
(npownaeogHan CK) B pazgene 9 B codeTaHmm c pucyHkoM 12 (accoumnaumn koopguHatel — CK) B pazgene 10.

Ecnu HoBaa CK He HacnegyeT Havano v MCXOAHbIE MYHKThI, NOCPEACTBOM KOTOPOW OHA OnMpefeneHa, TO OHa He
apnaeTca npoussogHon CK. Hanpumep:

- HaumoHaneHaa CK ona reogesnmn moxeT GbiTe ONpegeneHa OTHOCUTENBHO OOHON M3 MeXdyHapoaHbIX 3eMHbix CK
1 moxeT conapgatk ¢ ITRF B HekoTopyto onpegenenHyto anoxy CK. MNMockoneky HauvwoHansHaa CK nveeT cBoto cobcTBeH-
Hyto CK v He HacnenyeT ITRF, oHa 3agaeTtca kak ocHoBHana 6a3osana CK, a He npousBogHaa CK. HauyvoHansHaa CK moxeT
ObITh cBA3aHa ¢ ITRF yepes npeobpazoBaHre KoopauMHaT;

- CMCTEMa BbICOT Ha OCHOBe MOLENW BbICOT (KBasW)reouaa, 3afaHHoOW B yanax reorpadguyeckoit CK, He sBnseTca
NMPOW3BOAHON CMCTEMON, NOCKOMbLKY Takas cUCTeMa BbICOT HE HacnenyeT reogesunyeckyto CK 6a3oBoi reorpadmyeckoi
CK, a umeeT cBoM coBCTBEHHbIE UCXOAHbIE NYHKTHI. B HacToALLeM cTaHgapTe MoAenb BbICOT (KBa3W)reomaa onuckbiBaeTcs
Kak npeobpa3oBaHue koopauHat. CuctemMa BeICOT CBsidaHa ¢ npeobpasoBaHMeM KoopauHaT Yepea npeobpas3oBaHmne BbICO-
Thbl, NOCPEOCTBOM KOTOpOW ncxogHas reorpadudeckas CK moxet 6biTe 0bHapyxeHa. Cm. npumep B [0.2.10 ¢ onucaHuem
CMCTEMBI BBICOT HA OCHOBE MOZENW BbicOT (kBaau)reouaa v npumep B [.5.2 Ana onvcaHusi cBA3aHHOW MOAENW BhLICOT
(kBasu)reouaa.
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B.2.2.3 CoctaBHasa CK

YnobHoe pasgeneHuve nnaHa v BbicoTel Npueeno kK CK, koTopele asnatoTes nnaHoBeiMu (2D) u BeicoTHeiMK (1D) no
CBOEI NpUpoae, B OTNWMYUE OT AEWCTBUTENBHO TPEXMEPHLIX KoopauHaT. Takoe obbeAuHeHWe NNaHOBLIX KOOPOWHAT TOYKU
C BbICOTOM (UNU rMyBUHOM) U3 CUCTEMEI BLICOT ABNAETCH YCTAHOBUBLLECA NPaKTUKOW.

CK, K KOTOpOI OTHOCATCH 3TV ABYXMEpPHbIE + OAHOMEPHBLIE KOOpAMHATHI, NpeacTaBnaeT cobon Habop paznuyHbIX
NMaHOBbIX W BbICOTHBIX CUCTEM, K KOTOpPbIM MOXKET BbiTh f0DaBNeHa cucTeEMa U3MEPEHNA BPEMEHW, — Takasa cMcTema Ha-
3blBaeTca coctaBHoW CK. OHa cocTouT M3 nocnegoBaternbHOCTH ABYX Unn Bonee pasHopoaHeix CK, HYM ofHa U3 KOTOpbIX
cama no cebe He MOxeT BbiTb COCTABHOM 1 KOTOpbIE He 3aBUCAT Apyr oT apyral). CK HeaaBMGWMbI Apyr OT Apyra, ecnu
KOOpAWHAaTEl OAHOW He MOoryT GbiTh NpeobpasoBaHsl Unu TpaHchopMUPOBaHbl B KoopAuHaTe! apyroi. Kak npasuno, co-
ctaBHas CK moxet cogepxate noboe konuyecTBo HedaBucKUMbix CK.

Mopsagok KoopauHaT B BEKTOPE, KOTOPLIM OTHOCKMTCA K cocTaBHoi CK, Bo-nepBbixX, cooTBeTcTBYET nopagky CK B
COCTaBe CUCTEMbI, BO-BTOPbIX, BHYTPM KaXXOO0W M3 HUX KOOpOMHATLI CRedyrT nopaaky ocer kaxaolh CK. He cywecTeyeT
npeanucaHHOro Nopsaaka ona nocnefoBaTtensHOCTY otaensHbix CK, Ho pekoMmeHayeTcs, 4Tobbl NnaHoBasa YacTb NpefLle-
CTBOBana BbICOTHOW, 8 NPOCTPaHCTBEHHASs — BPEeMEHHON.

Korna 6onee aeyx CK obbeauHsaoTea npu oopmupoBaHumn coctaBHol CK, BnoxeHue coctaBHelx CK He gonycka-
eTcs; BMecTe 00beauHAKTCA OTAENbHbIE aneMeHTapHble cucTemsl. B Tabnuue B.1 npueeneHsl npumeps! coctaBHbix CK.

Ecnn TpebyeTtcs cocTaBuTb CBOAKY KOOPAMHAT, KOTOPbIE HE ABMNAIOTCA HE3aBUCUMbIMW ApYr OT pyra, UX He cne-
OyeT onucbiBaTh Kak cocTaeHyto CK, a BMecTo 3Toro cnegyeTt paccMaTpuBaTh Kak HECKONbKO Hesaucumbix CK. Hanpu-
mep, 4ToObl CBecTu B Tabnuue YeTbipe KOOpAWHATHL: LUMPOTY, AOMroTY, BOCTOK U CeBep, TO AByXMepHble reorpacuye-
CKue + OAByXMepHLIE NPOEKLWM HE JOMYCKaeTcs MCMornbL30BaTh B kadecTee coctaBHon CK, T. k. koopauHatel B CK npoekyum
HE ABMATCA HE3ABUCMMbIMW OT reorpahM4ecknx KOOPOMHAT: OHU MOTyT BbITh NpeobpazoBaHs! UNKU TPaHCHOPMUPOBaHEI
mexay cuctemamu. JomkHa BbiTe coenaHa ABoWHas Tabnvua WwupoTel U AonroTel B reorpaduyeckon CK, n BocToka u
ceepa B CK npoekumi, gaxe ecnmn CK npoekunn umeet reorpaduyeckyto CK B kayectBe 6a30BOMN.

Tabnuua B.1 — CoctaBHble CK

Twun coctasHon CK Tunbl cocTasnaowmx CK

lMpocTpaHcTBEHHaRA [ByxmepHas reorpadu4eckas + cuctema BbicoT

[ByxmepHasa reorpadmyeckas + oAHOMepHas MHXeHepHas (BbiCOTa BbIYWMCMAETCA
no MeCTHOWN BEPTMKANN)

OeyxmepHas CK npoekuuu + cuctema BbICOT

[eyxmepHasa CK npoekuun + ogHOMEpHan WHXeHepHasa (BbiCOTa BbIMWUCMAETCA MO
MEeCTHOWN BEpTUKanu)

[ByxmepHasa nHxeHepHaa (mnaHosas) + cucTema BblCoT

OgHoMmepHas UHXeHepHas (NWHeiHas) + cuctemMa BbICOT

MpocTpaHcTBeHHO-BpeMeHHast | [1ByxMepHasi NfaHoBas + BpeMeHHas

Mpumep — eyxmepHas seozpaghuyeckas + epeMeHHas
BriroyeHUe HecKoIbKUX He3asucuMbiX cUCmeM U3MepeHUsl epeMeHu makxe
donycmumo

MpocTpaHCTBEHHO- [ByxMepHasa nnaHoBana + napameTpudeckas

napameTpuieckas Mpumep — feyxmepHas CK npoekyuu + napamempuyeckast

BrknroyeHue HeCKOJTbKUX He3asUCUMbIX napamempos donychMo

MpocTpaHcTBeHHO-NapameTpu- | Jiobble NpocTpaHCTBEHHO-NAapaMETPUYECKUE NITHOC BPEMEHHbIE

e G lMpumep — [feyxmepHas zeozpaghuydeckas + napamempuyecKkasl + epeMeHHasi

B.3 MaremaTuueckue KOOpOUHATHI

B.3.1 O6wme cBepeHun

MaTtemaTtunyeckue KoopguHaTkl onucaHel B pasgene 10.

KoopawHaTel Touek oTHocAaTeA K onpegenenHon CK u yacTo onpegensaTca HabopoM KOOpAWHATHLIX NMUHWIA (Ocei)
CK B npocTpaHcTBe. 370 Takke nogpasymesaeT Habop mMateMaTu4eckix npasun, oNpeaensowmx, Kak KoopaMHaTel CBA-
3aHbl C MHBAPWAHTHBIMKW BEMWYMHAMW, TAKMMUW Kak yribl U pacctoaHus. Opyrumu cnoeamu, CK nogpasymeBaeT, Kak Ko-
OPAWHATBLI BBIMUCIIATCA U3 reOMETPUYECKMX SMEMEHTOB, TaKUX KaK pPacCTOSHUA W YrMbl M HaobopoT. BeluncneHns npu
NOMNyY4eHUM YITIOB U PACCTOAHMIA U3 KOOPAMHAT TOMEK Ha NNOCKOCTW n3obpaxeHus n HaobopoT npedcTasnsaT coboin npo-
CTYH0 €BKNWAOBY ABYXMepPHYyi reomeTpuio. YTobbl coenate TO e caMmoe Ha MOBEepPXHOCTW 3nnuncouaa (MCKpUBMEHHOM

1) Npu 06paboTke ceTell NoYTW Beeraa TpebyeTca NpUBREYEHWe APYTUX AaHHbIX, KOTOPbIE NPK 3TOM paccMmaTpuBa-
I0TCA Kak 6e30WnboYHbIe.
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ABYXMepHOM MHoroobpasun), TpebyeTtca bonee crioxHas cepongnyeckan reogesnsa. Ee metogbl He MOryT BbITe JaHbl B
3aMKHYTOM BUAE, HO BbITEKAKT U3 reOMETPUYECKMX CBOWCTB annuncouaa.

n puMeEeYHaHMUNE — PaccTosiHus He sBnstoTcs MHBAapPWUaHTHBIMKW BENMMYUHAMU, TaK Kak OHWU MOTryT BbITh Bblpa*eHbl
B HECUCTEMHbIX edUHULIaXx. OTHoweHus paCCTOﬂHVII;I MHBAapWaHTHbI.

B.3.2 [JekapToBbl KOOpPAWHATLI

[ekapToBbl KOOPAWMHATEI — YacTHbIA cryydai adpduHHBIX KoopauHaT (cM. pucyHok 11). Bniok-cxema (UML) cBsa-
3n koopauHat ¢ CK Ha pucyHke 12 nokasbiBaeT kak adduHHele koopauHaTel (affineC$S), Tak v gekapToBbl KoOpAW-
HaTel (CartesianCS) B 06beguHeHHbIX Knaccax uHxeHepHele CK (EngineeringCS) n npousBogHbix CK npoekumun
(DerivedProjectedCS). 310 coBeplUeHHO HeoBs3aTenbHO, T. K. yKaszaHue adphUHHbLIX KoopaMHaT nogpasyMeBaeT gekap-
ToBbIl. [lekapToBbl koopauHaTel (CartesianCS) BkntoyveHbl B Knacckl MHxeHepHbix CK (EngineeringCS) 1 npon3BogHbIX
CK npoekuunn (DerivedProjectedCS), 4tobbl NnogvyepkHyTh, YTO MHXKeHepHble CK 1 npouasogHele CK npoekumn moryt
MMEeTb AeKapToBbl koopauHaThl (CartesianCs).

B.3.3 KoopouHaTHbIe NMMHUA U OCH

KoopaunHaTHble NHUK 1 ock onucaHel B 10.5.

[MoHATHE KOOpPAWHATHLIX NWUHUIA U ocel TpebyeT HEeKOTOpPOro nosicHeHWs. PaccmoTpym npownseonsHyo CK x, y, z.
Ocb x MoxeT ObITb ONpeaeneHa Kak reoMeTpPUYEcKoe MEeCTO TodeK ¢ y = z = 0. 3To JOCTATOMHO NErko NoHATb, ecnv CK
X, ¥, Z ABNAETCA AEKapTOBOW, a MPOCTPaHCTBO, KOTOPOE OHA ONUCLIBAET, ABNAETCH eBKNMMA0BbLIM. HemMHoro cnoxHee aAns
MOHMMaHWA NPW CUINBHO UCKPUBIIEHHOW MOBEPXHOCTW 3ANNUNCOMAA, rae NoNoXeHNe TOYKM OMNMCLIBAETCA B re0fe3u4eckoi
CK (aByxmepHoW unu TpexmepHon). KoopgwHatHas nNuHUS — MuHKA, oBpasyemMas npu M3amMeHeHWW oJHOW KoopAWHATHI,
Toraa Kak ABe OpyrMx MKCUpOoBaHbI.

lMpumepb!

1 Meode3uveckan wupoma onpedengsemcs Kak «y20/ om MoCKocmu 3keamopa do HopMasu, 80CCMaHo8-
NeHHoU K annauncoudy u3z daHHOI MOYKU», 8 CEBEPHOM MOMyWapuu cHumaemcs nosoxumensHol. EGUHUYHbLI
8eKMop KoopOQuHamHOoU TUHUU WUPOMbI, KacamesibHbIl K MepuduaHry, yKa3bieaem HanpasiieHue «Ha ceeepy.
B deyx pasHbix mo4kax annuncouda HanpaeneHue «Ha ceaep» 6ydem pasnuy4HbIM € NIpocmpaHcmee.

3adaHHOe HanpasfeHue KoopduHamHbIXx oceil yacmo sensaemcs npubnusumensbHbIM. Mo Moxem npu-
gecmu Kk He6osibLOMY 83aUMHOMY pa3zeopomy dayx eapuaHmoe CK.

2 Oee CK, ucnone3yroujue oOHU U me xe 2eodesudeckue KoopduHamabl, 06bIYHO cesa3aHbl ¢ 3emnell yepes
dee pasHbie peanusayuu 2ceodesudeckux CK ¢ pasHbIM Ha4anom U pazHoll opueHmupoekodl.

3 Jekapmoeki koopOuHamei Mo2ym 6kiMb NPUMeHeHb! K Mrob6omMy u3 deyx 30aHull, 8 kaxdom crlyyae opu-
eHmupoeaHHbIX 8001 00HOU CMOPOHLI 30aHusA. Ecnu 0sa 30aHus noeepHymbi OMHocumesnbHo dpya dpyaa, mo
e caMoe 6ydem u e deyx ces3aHHbIX ¢ Humu CK.

Knacc AxisUnit cogepxut yeTtbipe atpnbyta. OgHa 13 BenuyuH temporalCount, temporalMeasure unu tempo-
ralString ncnonesyetca ana BpemerHHon ocn. AxisUnitlD ncnonesyetrca ana ocer CK, He cBA3aHHOW C BpeMEHEM.

B.4 Hauyano otcueta u peanusayua CK Ha ucXoOHbIX MyHKTax

B.4.1 O6wwme cBepgeHun

Havano otcyeTa n ucxogHble, onopHble nNyHKTel CK, paHee 3a pybexom nmeHyembie datum, onpegeneHbl B pas-
nene 11. B HacTosilwee Bpems 3a pybexxom coBpeMeHHbIM TepMUHOM siBnsieTcs reference frame, peanusauus CK, 4to
nerko NpegcTaBWTe B BUAE HEKOTOPOro MpOCTPaHCTBEHHOO Kapkaca. B gocnyTHWKOBYHK anoxy npu dopmupoBaHun CK
ANs OpPMEHTMPOBaHWS OTCYETHOrO annuncouaa B Tene 3emMny UCnonbL3oBany NpYem BblAeneHuss MCXOAHOro NyHKTa reo-
Ae3M4eCcKON CeTn, KOTOPOMY Ha3Hayanu ucxogHble AaThbl (reode3nyecKkMe KOOp4aWHaThI, BICOTY reonaa u cocTaBnsoLme
YKMOHEHWS OTBECHOW NMMHWUMW). TEPMWH «MCXO4HBIE MYHKTBI» Celnyac NCnorb3yeTcs B Ka4ecTBe ONOPHbIX MYHKTOB. B HacTo-
AlemM cTaHgapTe TepMuH datum wcnone3syercs B 06LLeM CMbICTe Kak ANa UCXOOHbIX NMYHKTOB B YCTapeBLUEM MOHUMaHWK,
Tak 1 AN CoBPeMeHHbIX CMYTHUKOBbIX peanu3auuin CK.

Hauyano otcyeTta n ucxogHele, onopHele NyHKTel CK onpegensioT cBAsk MaTeMaTUHeCKMX KOOpAMHAT C 0bbeKToM,
Takum obpasom peanuaya CK. VcxoaHsle, ONOpHbIE NYHKTEI HEABHO (UMW SBHO) codepXaT 3HayeHus KoopAuHaT, BblbpaH-
Hble B COOTBETCTBMU C KONUYECTBOM cTeneHel ceobogbl CK, kak onucaHo B B.1.1. Takum obpaszom, peanusauna CK noa-
paszymeBaeT (PUKCMpOBaHWe Havyana oTcyeTa U opueHTUpPoBKY (1 macwTtab) CK.

B.4.2 CK B reoge3umn

B.4.2.1 OBwue cBeaeHns

CK B reogeswn peanusyercsi TpexMepHbIMU UMW ABYXMEPHBIMU (MNaHOBLIMUK) KOOpAMHATaMU M UCMonbayeTcsa Ans
OnMcaHWs NPOTSHKEHHBIX Y4ACTKOB 3€MHOM MOBEPXHOCTK, BKMoYasa BClo 3emnto. [inqa aToro TpebyeTcs onpedeneHue Ha-
YanbHOTo MepuanaHa, a npw ncrnone3oeaHun reorpadguyeckon CK — saganue annuncowaa. B obliem cnyyae, npu ykasa-
Hun CK onsa reogesvun 3agaHune annunconaa HeobaszatensHo, HO pekomMeHayeTca — cum. B.4.2.3.

B.4.2.2 HyneBoi (Ha4yaneHeIA) MepuanaH

Hynesoi (Ha4aneHbI) MepugvaH onpegendeT Hadano cyeta gonroT. B BonbluMHCTBE COBPEMEHHLIX reodesunye-
ckux CK B ka4ecTBe HyneBoro MepuauaHa Ucnonb3yeTcs HadaneHbli Mepuguan MexayHapogHoro 6topo Bpemenn (BIH),
KOTOPbI MHOTAA Ha3bIBaKT «HyneBsIM» MepuauaHom IERS (International Reference Meridian). 3To peanusauus rpuHBUY-
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ckoro mepugvaHa B 1980-x rogax, kotopas 3ameHuna bonee paHHWe onpeaeneHusa. B HacToswemM cTaHgapTe aTa KoH-
LUenuusi, B OCHOBHOM, UCMONBL3YETCA A8 ONUCaHWs Pa3HOCTU AOMroT, ONpeaeneHHoNn MeXay NPexHUM MeXayHapoaHbIM
CTaHAapTOM W OpYrMW HAUMOHaNbHLIMW CTaHAapTaMu, HAaNnpUMep CMELLIEHUSA JONTOThl MEXAY TPUHBUYCKUM MEpPUAMAHOM
1 NapwKCKUM MepuanaHom. B HacTosuem cTaHaapTe TepMUH « [ PUHBUYCKUIA MepuanaH» ABMAETCA CMHOHUMOM OENCTBY-
IOLLLErO HA TOT MOMEHT MEXAYHapOOHOro MepuamnaHa.

B HacToswem ctaHgapTe, ecnu ucnonb3yetca reogesvdeckad CK, nomxkeH ObiTb 3agaH HavansHbIA MepUanaH.
370 pomkHo BbITh yKa3aHo ABHO, ECNKM UCMOMb30BaH HEMEXOYHapoaHbI MepuavaH, Hanpumep ans Ferro unu Batavia
(OxakapTa). Hyneeoi MmepuanaH He cnefyeT yKasblBaTb SBHO, ECMW OH ABNAETCA MEXAYHApOaHLIM; B 3TOM CnyYae npesa-
nonaraeTcs, Y4TO 3TO MEKAYHAPOOHbIN MEPUONAH, T. €. TPUHBUHYCKNA.

B.4.2.3 OTcyeTHbIA annuncong

OTCYeTHbINM 3NNMNcona ONpenenaAeTca Tak, 4TO OH BrM3oK K MOBEPXHOCTWM MUPOBOrO OKeaHa (B uaeane — reonaa)
UINA rEOMETPUYECKU UMK B CMEICNE NOTeHUMana cunel TskecTn. Ha Tepputopun, ons kotopoi nogobpaH pedepeHy-an-
nuncoun (oBbIMHOW peroHaneHo, Ho ¢ nosisrneHuem VIC3 yxe v rmobaneHo) annuncoud 0Bbl4HO CBA3LIBAETCA C reodesmn-
yeckumu reorpacdmyeckummn CK 1 kocBeHHo ¢ CK npoekuumu.

Ecnu reogeandeckas CK cogepxuT reodeanyeckMe KoopaouHaTbl W, CriefoBaTenbHo, SIBASETCS reorpaguyeckomn
CK, TpebyeTcs ykasbiBaTb annuncoua. 3nnuncoun HeobsasarteneH Ans reogesndecknx CK ¢ opyrumu Tunamu KoopauHar:
JekapTtoBoi, cchepunyeckor. OaHaKo ero 3aaaHue HacTOATENbHO PEKOMEHAYETCS, MOTOMY YTO, XOTA ONpefeneHue reode-
auyeckoit CK ¢ ucnonb3oBaHneM reoleHTPUYECcKUX OeKapTOBLIX KOOPAMHAT, NMO-BUAMMOMY, YCTpaHsaeT HeobxoauMocThL B
annunconae, annurncoua MOXeT UrpaTh pPorb B ONpeaeneHun OpMeHTUPOBKM Npoun3eogHoi CK B KacaTenbHOW NNocKocTH
(TonoueHTpuyeckon).

OTcueTHbIW annuncong MOXeT BbiTe 3aaaH Nrbo 6onbLWOoW Nonyockld U cxatuem, Nbo BonbLon U Manoun nony-
ocamu. BTopoit napameTp MOXeT ObITb MONy4YeH U3 Apyrux napaMeTpoB. [na HeKOTOPbIX MPUINOXKEHUIA, HAMPUMEP MENKO-
macluTabHoro kapTorpadypoBaHua B atnacax, ucrnone3yetca cepuieckas annpokCUMaLna 3eMHO NOBEPXHOCTU, Tpe-
Oyrolan ykasaHua Tonbko paguyca cdpepel (Hanpumep, B BUAE CPEOHErD paguyca KpUBU3HDI).

B 6nok-cxeme (UML) atn napameTpbl MOOENUpyOTCa 06a3aTenbHbIM atpubyTom Bonbluas nonyock semiMajorAxis
B knacce annuncoug Ellipsoid 1 BTopsiM onpegenstowmm napamerpom secondDefiningParameter. 31ot atpubyT uc-
nonbayeT knacc SecondDefiningParameter ¢ npusHakom «Union», 4To 03Ha4aeT, 4TO MCNOMNb3YETCH TONbKO OAWH U3 ero
aTpubyToB. 3TOT KNacc NO3BONAET yKasaTbk Manyto nonyock semiMinorAxis unu sHameHatens cxaTus inverseFlattening
B KQ4eCTBe BTOPOro ONpefensoLlero napaMmerpa annunconaa; MOxHO yKkasaTk, YTO UCMonb3yeTcs chepuyeckan MoLenb.
[na cdepel atpubyT Gonbwaa nonyock semiMajorAxis knacca Ellipsoid nHtepnpetupyerca kak paguyc cdepsbl.

HacToAwmni cTangapT Takke NO3BOMSET ONUCLIBATL TPEXOCHLIN OTCHETHLIM 3NAMNCOUT C UCMONb30BaHWEM AOMOr-
HUTENbHOro aTpubyTa TpeTbel (cpeaHel) nonyocu. ATOT aTpubyT NpegHasHadeH AN MiaHeTapHbIX NPUAIOKEHNA U He
UCMONb3YETCHA NMPW ONMCaHWW CXATOro 38MHOI0 3MnUNconaa BpalleHvs. [lna TpexocHoro 0TCYETHOMo annuncouaa obeiYHo
BTOPLIM OMpeaenstoLLMM napaMeTpoM SABNSETCS Manas noryoch annaunconaa.

OTcyeTHbIN annuncoua He AormKkeH BuiTk 3agaH, ecnu nogtun Datum He ABNAETCH cTaTUYECKON UMK AMHAMUYECKON
CK gns reogeavu. Ero 3agaHve obsszatensHo, ecnu koopavHatel B CK sBnaTea annMncongansHelMKU, Ana pyrux npu-
meHsiembix Tunoe CK ykasaHue oTCHETHOrO annunconaa ABNAeTca HeobA3aTensHbIM, HO PEKOMeHOyeTCs.

B.4.3 Cuctemsbl BbicOT

CwucTema BbICOT 3343eTCs OOHUM UM HECKOTNBKUMU UCXOLHBIMW MYHKTaMMW, OT KOTOPLIX BbICOTHI pACMPOCTPaHSATCA
C MOMOLLBK rEOMETPUYECKOTO HUBENUPOBaHKUA. PaanuyHele Tunbl (hM3n4eCcKMx BbICOT MOTYT BbITb OTCHMTaHbLI OT OQHOIMO K
TOTO & UCXOAHOTo NyHKTa. Paznuuua mexay AMHAMUYECKUMUW BLICOTAMU, OPTOMETPUYECKUMI BEICOTAMU, HOPMAanbHBIMU
BLICOTAMW 1 HOPMarnbHO-OPTOMETPUYECKUMU BbICOTAMU B HACTOALLEM CTaHAApPTE HE pacCMaTpUBAIOTCH: BCE OHM 06beau-
HeHbl B OM3NYECKUE BbICOTLI (HAQ YPOBHEM MOpPS).

MoxHO BBIZENUTE CneaytoLmne cnocobbl NpakTUYEeCcKol peanu3aun CUCTEMBI BLICOT:

a) HMBENWpPOBaHWE. Hynesas 0TMETKa CMCTEMbI BbICOT ONpPeaenseTcs Ha OOHOM MM HECKONbKMX (PyTILTOKax (Ma-
peorpachax), oTCnexunBarLLMX YPOBEHb MOPA B TEYEHME OMUTENBHOMO NEpMoaa BPEMEHK, 3aTEM OHa pacnpoCTpaHaeTca
Yyepes HUBEMNMPHYH CEeTb;

6) momens BbicoT (kBasu)reonaa. Hyneeas oTMeTKa cMCTEMbI BbICOT BbIOMPAETCA HA HEKOTOPOM YCITOBHOM CPEAHEM
YpoBHe Mopsi, 06bIMHO NO cornatueHuto. CucTemMa BbICOT MOOENMPYETCA B BMAE MOOENM BbICOT (KBa3u)reomaa B O4HOW UK
Heckonbkux reofgesuyeckx CK. B HacToswweM cTaHaapTe MoAenb BLICOT (KBasu)reomaa paccMaTpuBaeTca Kak OeAcTBMNe
C KoopavHatamu, a ucxogHasa CK geiictensa ¢ koopavHatamm — Kak reogeaundeckas CK, kK koTopoi npuces3aHa Mogens.
Peanunaauuma cuctemMbl BbICOT CBA3aAHLI C BbiCOTaMK (KBasu)reonga nocpegcteoM npeobpasopaHmnsa HeightTransformation
mexay recgesvdeckorn CK n gencrteua ¢ koopanHatamm — cum. B.2.1 6);

B) npunuB. Hayano cueTa BbicOT BeibMpaeTca ana eavMHoro n3obpaxeHun penbeda Ha Tonorpadmyeckon KkapTe.
[nsa rugporpaduyecknx KapT UCMonb3ayeTcs HymMb My©BWH — YCNOBHLIN OCPEeAHEHHbIA MUHUMAarbHbLIA YPOBEHL Mops (6e3
BOSIH WMV OPYrux BO3OEWCTBUIA BETPA M TEYEHWI), KOTOPLIA BO3HUKaeT BO BpemsA otnuea. MNpumepamu ABnAKTCA KBa-
OPaTYPHbIA NYHHO-CONHEeYHbIA npunue (LAT) 1 MMHUManbHLIA YpoBeHb BoAbl B UCcToYHKMKax (LLWS). Opyrum npumepom
ABMAETCA HAKIMOHHAA 1 BOMHUCTAsA NOBEPXHOCTb PEKK, ONpeaenaemMasn Kak YCroBHaaA NOBEPXHOCTb PEYHOW BOAbI, MCMOMb-
3yemas s KONUMYEeCTBEHHOW OLEHKW PEYHOro CTOKa.

103

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 109/170
CrpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-70846.16-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

B.4.4 OQuHamuyeckue CK

lMeopesnyeckne CK n cucTembl BEICOT MOTYT BbITh CTATUYECKUMW U AMHAMUYECKMMW. 3TN TEPMUHBLI BBEAEHbI C TOY-
KW 3peHust HabnoagaTensa Ha TEKTOHWYECKOW NNWTe Ha noBepxHocTu 3emnu. [JononHuTtensHas nHdopMaums npyveeneHa
B Bb.3. Kak reogeanyeckue CK, Tak U CUCTEMBI BLICOT MOAENMPYIOTCA Kak AMHaMUYecKkue, KoTopble UMetoT obs3aTentHbIn
atpubyt — anoxy CK (peanuzaummn cuctemel). [Nogpasymesaetcs, 4To ecnu reogesnmdeckas CK unu cuctema BbICOT He
ABNAKTCH OUHAMUYECKUMU, TO OHW ABMAKTCA CTaTUYECKMMMW. YTOGBI BBITE 0AHO3HAYHBIMK, KOOPAUHATLI, OTHOCALLMECH K
OuHamudeckon CK, Taikoke CONpoBOXOAKTCA AMOXoM KoopauHar.

B.4.5 OTtcueT napameTpoB

Ecnu Takoi napameTp, kKak atMoctepHoe AaBneHue, ABNAETCH OCHOBOW AN onpefderneHns Hadana cyeta, To Tvn
CK sBnseTcs napamMeTpU4ecKuM.

B.4.6 WHxeHepHbie CK

MHxeHepHbie CK Mcnonb3yloTca ToMbKO nokanbHo. OHW ONUCLIBAKOT Ha4arno W pacrnonoXeHue ocel WHXEHEePHO
CcTpouTenbHoW ceTku. CnegyeT OTMETUTL, YTO UHeHepHble CK He oBa3aTensHO ONUCHLIBAKOT CBA3bL C 3eMreu, a ToNbKo
OTHOCUTENBHO C ApYrux Todek B HeGonbLon okpecTHocTH, Gyab To ABWxXyLWancs nnatcopmMa, 34aHne Unm y4acTok MecT-
HOCTW Ha unu Bbnuan noeepxHocTy 3emnu unu nzobpaxenvne. CeAsb nHxeHepHon CK ¢ nobon reogesvdeckon unm CK
NMPOEKLMM MOXET DbITb OnMUcaHa TOMbLKO AEeWCTBUEM C KOOPOUHATaAMM.

B.4.7 O6beguHeHMe AaHHbLIX MOHUXKXEHHOW TOYHOCTHU

CoBpemMeHHble reogesndeckne CK MoryT Bpems OT BpeMeHW 06HOBNATLCA. Pasnuyna mexay nocrneaoeaTensHbIMN
peanuaaumMsamMmn MoryT ObiTe HAa YpOBHE gonen geuumeTpa. [na HEKOTopbIX reorpadyuyeckmx MHOPMAaLMOHHBIX NPUMoXKe-
HWIA 3TO HECYLLIECTBEHHO, a paboTa ¢ HeckonbkuMK peanuaaumuamn CK, HeaHa4yMTensHO OTNMYaLWMMUCA OPYT OT Apyra,
npencTaenaet coboi HexenaTenbHbIe 3aTpaTkl, KOTOPLIE B TAKMX NPUMNOXKEHWUAX HE MMEIOT HUKaKNX npenmyLLecTts. YTtobel
peLLnTb 3Ty Npobnemy, B HACTOSALLEM CTaHOAPTE OMUCLIBAKOTCA UCKYCCTBEHHBbIE 06beanHeHus CK NOHMKEHHOW TOYHOCTH.
Mpoueaypsl, KOTOpLlE 0OLEAUHAKDT HABOPLI KOOPAUHAT, MOTYT OLIEHWBATL 3MEMEHTLI CBA3W pasHbix peanuaauunin CK n He
BbINOMHATL Npeobpa3zoraHuns koopamHat mexay CK B aTom Habope AaHHbIX.

Ob6veavHeHne gaHHblx B CK NOHWXEHHOW TOYHOCTM NpeacTaBnaeT cobon rpynny TECHO CBA3aHHbLIX peanvaauuni.
OHu1 gomkHel BbITh peann3auuamu ogHor U Tol xe 3emHon CK nnu ogHon 1 Tol ke cuctemel BeicoT. B Bnok-cxeme (UML)
uMsa atpubyTta «conventionalRS» vcnonb3yeTca Ans paspeLleHus rpynnupoBku nbon peanunsaumm CK.

Mpumep — Ne CK Hdenmudgpbukamop CK Ampubym ConventionalRS

1 WGS 84 (G1674) WGS 84
2 NAD83(CSRS)v3 NADB83(CSRS)
3 NAD83(2007) NADB83(NSRS)
4 NAD83(CSRS)v6 NAD83(CSRS)
5 WGS 84 (G1762) WGS 84

6 NAD27 —

7 NAD83(CSRS)v7 NAD83(CSRS)

CK 1 u 5 umerom mom xe conventionalRS u, cnedosamensHo, Mo2zym 6blmb 06bedUHeHbI € oduH Habop
OaHHbIX.

CK 2, 4 u 7 umerom mom e conventionalRS u, cnedosamensHo, Mo2ym 6bimMb 06be0UHEHbLI 8 OOUH UU
6onee Habop GaHHbLIX; 603MOXHbI credyrouiue nepecmaHoeku: (2u 4), (2u7), (4u7),(2,4u7).

CK 1 u 2 umerom pasHsie conventionalRS u, cnedoeamensHo, He Mo2ym 6bimb 06a eKIOYeHbl 8 0OUH U
mom e Habop GaHHbIX.

CK 3 u 6 He Mmo2ym 6bi1mb 8KMOYEHbL! 8 06uull Habop daHHbLIX, M. K. Opyaue peanu3ayuu [e 3momM npume-
pe] He umerom ob6uwux conventionalRS (CK 6 He umeem cesizaHHo20 conventionalRS, noamomy ee 3HayeHue He
3arnos/iHeHo).

Of6benvHeHve JaHHbIX AeNCTBYET Kak «cypporatHas» CK B Tom cMbicne, YTo oHa MOXET ObiTe CBA3aHa C Koopau-
HaTtamu ans 3agaHus CK.

O6begunHeHue CK cocTouT M3 MHorkx peanusaumin CK. Bce oHM ByoyT MMeTh OOMHAKOBLIE NapaMeTpbl annunconaa
1 HavanbHbLIM MepuavaH. Peanuaauma, garowasn onucadme obbeauHeHns CK, He gormkHa noBTOpATh BCE aTW aTpubyThl, a
aomkHa Belbupate nx n3 nobon CK: cM. npumep [0.2.5.

CnegyeT UMeTb B BMAY, YTO AaHHble, OTHEeCEHHble K 0ObegunHsatowein nx CK, npubnmanTenbHbl U MMEKT TOYHOCTb
ensembleAccuracy. Ecnu gaHHble oTHeceHbl K 0b6beguHsaowen ux CK, To B nTore HEBO3MOXHO OMpedeninTb, Kakowh 13
HabopoB AaHHbIX UMeeT BonbLUYD TOMHOCTL. B reoaeany unu gpyrvx BEICOKOTOYHBIX NPUNOXKEHUAX HE CNeqyeT UCNonsL30-
BaTb 06beduHeHUe AaHHbIX; TpebyeTca 3agaBate oTaensHele CK.
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B.5 OencTBMA C KoOpAMHATaAMMU

B.5.1 OcHOBHble CBOWCTBA AeUCTBUA C KOOpAWHATAMMN

[encTBua ¢ KoopauHaTamu onpegeneHsl B pasgene 12.

Ecnu cesasb mexay nobbimmn aByMa CK M3BecTHa, BEKTOPbI KOOPAWMHAT MOXHO nNpeobpasosaTtb Ui TpaHchopMu-
poBaTb M3 ogHoi B Apyryto CK. Takum obpasom, bnok-cxema (UML) onpenenser UcxogHyto U KoHedHyto CK ans Takux
OEeNCTBUIA C KoOpAUHAaTaMMK.

YacTo cuMTaroT, 4To AelcTeue ¢ koopauHatamu npeobpasyet CK A s CK B. Xots ata chopmynvpoBka yaobHa B pas-
FOBOPHOW peYn, CriefyeT NoHUMMaTh, YTO AEUCTBUA C koopawHatamu paboTtawT He ¢ CK, a umeHHo ¢ koopguHaTamu. 310
BaXKHO O4nA pa3paboTku anropuTMOB peanua3aunM, Nockonbky nogpasymesaetcsd, 4yto CK He moxeT BbITb NpocTo co3gaHa
n3 gpyron CK c nomolblo 4ENCTBUA C KoOpAMHATaMW. Takke AENCTBMA C KOOpAMHATAMW HE W3MEHSAIOT ONpeneneHne n
npuHumnel CK, Hanpumep nyTem npeobpa3oBaHua egvHul naMmeperus. Bo Bcex aTux criyyqasx ncxogHas v koHedHasa CK
OOMKHbI CYLLECTBOBATL [0 TOrO, Kak OnpeaeneHo AeACTBME C KOOpAUHAaTaMMU.

Bnok-cxema (UML) Ttakke onpegensier uHtepnonaunoHHyto CK (Interpolation CRS). 31oT ngentudgmkartop CK,
KOTOpasi NEXUT B OCHOBE MHTEPNONALUMOHHOW CETKW ANs AEACTBUIA C KOOpOUHATaMK, B KOTOPbIX OHA HE OTHOCUTCS HU K UC-
XOLHOW, HK K KOHEYHOWM cucTeme. NprMepom MOXET CMyXWUTb Npeocbpa3oBaHue, BKNOYAKLLEE BEPTUKANbHbLIE CMELLEHUS,
WHTeprnonnpoBaHHble Ha ceTke. McxoaHasa n koHeyHas CK obe ByayT cuctemamu BeicoT (Hanpumep, NGVD29 n NAVDSES
g CLUA), nHTepnonsaunoHHas CK Bynet reorpadumyeckon (Hanpumep, NADB83). Korga ceTka npuesasaHa K ucxogHon CK,
Kak B criyvyae MOOenu BbiCOT (KBasW)reomaa WK rnonpaeku B BbICOTY, Interpolation CRS He ucnonbayetcs, ncxogHas CK
GepeT Ha ceba aTy ponb.

B HacTodAwem cTtaHgoapTe BoIOensTCA TpY NPOCTENINX AEUCTBMIA C KOOpAMHATaMMN:

a) npeobpa3oBaHue KOOpAWHAT — MaTeMaTU4YeCKMe OEeNCTBUA C KOOpAMHATaMK, B KOTOPLIX OTCYTCTBYHOT napa-
METPbI UMK B KOTOPbIX 3HAYEeHUA NapamMeTPOB ONpPefensalTca MaTeMaTUYecKUMM KOHCTAHTaMU, 8 He BbIBOAATCH 3MMMPU-
yecku. [pyumeHeHre npeobpa3oBaHNs KOOPAMHAT HE BHOCUT OLUMOKN B KOHEMHbIE KOOPAWHATLI M MOXET BbITh BbINOMHEHO
¢ nobon TouHOCTEIO. MNMpMMeHeHne npeobpaszoBaHMa KOOpPAWHAT He Brneyet 3a cobon nameHeHne CK. NMpeobpaszoBaHns
KOOpAMHAT Yallle BCero BCTPEYalTCs Kak YacTe onpeneneHus npowasogHoi CK. Havbonee yacto BCTpevalwLwuics tvn
npeobpa3zoBaHusa KoopauHaT — KapTtorpaduyeckas npoekLus;

6) TpaHcopMUMpOBaHMEe KOOPAWHAT — MaTemMaTM4yeckoe AEWCTBUE C KOOpAMHATAMW, B KOTOPbIX 3HA4YEHWs
napameTpoB BbIBOAATCH 3MMUPUYECKU. JTO 03HAYAET, YTO OHUW cCOAepXaT OWubKY M3MEpEHWI, 1 Korga TpaHcdopmu-
pOBaHWE KOOPAMHAT MPUMEHSETCS K BXOOAHOMY Habopy KoOpaouHAT, KOTOpbIA CYATAETCH CBOBOAHBLIM OT OWWMGOK, Bbi-
xooHon Habop koopauHaTt Gonblwe He OyneT ceobogHbiM OT owubok. BenuumHa owwmbku ykasbiBaeTcs B napamMerpe
coordinateOperationAccuracy. CToxacTU4eckuil XxapakTep NapameTpoB MOXET NPUBECTU K HECKOMbKMM pas3nuyHbIM Ba-
pvaHTaM O4HOro 1 TOro e TpaHchopMUpPOBaHUS KoopauHat. Taknum obpa3oM, MOryT CyLLIECTBOBaThL HECKOMNBKO BapUaHToB
TpaHchOpMUPOBaHWA KoopauHaT anga napel CK, oTnnyarwmxca MeToaoM, 3Ha4eHUAMIN NapaMeTpoB U XapakTepucTuka-
MW TOYHOCTK;

B) NepemeLleHne TOHKM — MaremMaTudeckoe AercTBMe B pamkax ogHol CK ans yyeta MameHeHus NonoxeHus
TOYKWM B NPOCTPaHCTBE. JTOT NOATUN KnaccuvLMpyeTCA Kak AencTBME ¢ KoopauHaTaMmu Ansa yoobecTtBa MogenvpoBaHus.
OHO MMeeT ecTecTBEHHOE orpaHuydeHne, 4Tobbl KoHedHas CK Bbina Takon e, kak u ncxogHaa CK. 3HaveHna napameTpoBs
ONs NepeMeLleHns ToYKU 0BbIYHO BEIBOOAATCH 3MMVMPUYECKUM MYyTEM MOZENUPOBaHMA. 3TO 03HAYAEeT, YTO OHW coaepKaT
ownBKM M3MEepEHNA.

Paanunuune mexay npeobpazoBaHneM KoopauHaT U TpaHCcOpMUPOBaHMEM KOOPAMHAT OBLIYHO MPOSIBASAETCA B UX
onucaHun. OnvcaHve TpaHcopMUPOBaHUS KOOPOWHAT UMEET CTPYKTYPY:

- ID ncxopHon CK;

- ID koHeuHown CK;

- NpocTenwee AENCTBME U €0 NapaMeTpbl.

MpeobpasoBaHne koopanHaT 0BbIYHO ABNAETCA YACTBIO onucaHua npoussogHon CK 1 nMeeT cTpykTypy:

- Ha4ano oTcyeTa U peanusauua 6asosol CK;

- NpocTeNllee OEACTBME 1 Er0 NapaMeTphl;

- KOMMOHEeHT npouaeogHon CK.

B aToi cTpykType noapasymeBaeTcsa UcxodHas U koHeyHas CK npeobpa3zoBaHus koopauHat: Baszoeasd CK BeiCTy-
naeT B KavecTBe ucxogHon CK ansa npeobpasoBaHus koopguHart, a npouasogHas CK Gepet Ha cebs ponb kKoHeuvHon CK.
Haunbonee M3BECTHLIM NPYMEPOM ITOW CBA3M, MOMNYYEHHOW M3 UCTOYHUKA, aBnaeTca CK npoekuwn, koTopasa Bcerga cBa-
3aHa c¢ baszoson reogeandeckoinn CK. CeazaHHana kapTorpaduyeckas npoekums ogHosHaqHo onpeaensiet CK npoekunn na
reogesndeckoi CK. 31a mogens npegcraenset obbeanHeHve npoussoaHon CK n npeobpasoBaHua KoopavHar.

Kak Tonbko 3Ha4yeHWs napaMeTpoB MnonydYeHbl, npeobpazoBaHve KoopauHAaT, TpaHchOpMUPOBaHUE KOOPAMHAT U
nepemMeLLeHe TOYKN UCTIONBb3YIOT CXOXKUE MaTeMaTuyYeckme anropiTMbl. Bo Bcex Tpex cnyyYasx MeTod v napameTpbl Oei-
CTBUI C KOOpOAMHaTaMu onucaHel Ha 6nok-cxemax (UML) nericTeBuiA ¢ koopguHaTtamu, 4acTtb 2.

B.5.2 MeToabl 1 napameTpbl AeCTBUW C KOOpAUHATaMu

AnNropuT™M, UCMONbL3yEMbIN AN BhINOMHEHWUA OENCTBUIA C KOOPAWHATAMW, ONPEAEnsAeTCs COOTBETCTBYIOLUM METO-
nom. Kaxapiid MeTod BHYTPW OEWCTBUS C KOOPOMHATAMU UCTMOMNbL3YET pA NapaMeTpoB (XOTA HEKOTOpbIe Npeobpa3oeaHns
KOOPAMHAT He UCMONb3YKT HX OHOI), U KaXO0e AeNCTBUEe C KOOpAMHATaMU NPUCBaUBaET 3HAYEHME 3TUM NapaMeTpam.
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OueHb BaXHO, 4TOOBI NapameTpbl U WX 3HaYeHWA COOTBETCTBOBanM hopmynam meTtoga. Heckonbko BHELLHE MOXOXUX
METOAOB B AeTansax MOryT pasnuyaTtecs U MoryT notpeboBaTtees Apyrie 3Ha4eHns napameTpoB.

XoTA 3HayeHus napameTpoB 0Bbl4HO NpefcTaBnaoT cobol yncna, AN HekoTopbiXx MeTofoB paboTkl ¢ KoopaWHa-
Tamu, B 4acCTHOCTMK ANA TeX, KOTOpPbIe peanu3yroT anropuTM MHTEPNONALUMKA Ha CETKE, 3HaYeHue napameTpa MOoXeT ObiTb
uMeHeM charna u MecTonornoxeHwem (Hanpumep, ceelnko URL). MpuMepoM MOXET CnyXuTb TpaHCcopMUpoBaHue Ko-
opauHat NADCON u3 NAD27 B NAD83 (CLLA), B KOTOpOM UCnonb3yeTcHd oguH Habop 13 cepumn Habopos hannos CeTku.

BHUMAHWE! PekomeHaoyeTca LWUMPOKO MCNONb30BaTe MOBHTUMMKATOPEI, N0 BO3MOXHOCTU CCbiNasack Ha obuens-
BecTHble peecTpel. [oka ele He CylWwecTBYeT cTaHaapTHoro cnocoba Hanucanus unu Aaxe HauMeHOBaHWS PasnuyHbIX
mMeTofoB paboTel ¢ koopauHatamu. MNporpammHoe obecnedyeHne NonbL30BaTENS, 3anpallivBalollee AeNCTBUE C KoopauHa-
Tamu, KOTOPOE AOMKHO BbITh BEINOMHEHO NPOrpaMMoid TpaHcthOpMUPOBaHNS KOOPOMHAT, MOXKET 3anpocuTb METOA BHYTPU
OENCTBUA C KOOpAMHAaTaMW, KOTOPLIW 3Ta NporpaMmMa He pacnos3HaeT, XOTs MOXeT ObiTe AOCTYNeH BNonHe SOMNYCTUMBbIA
METOA, MCNOMb3YLWWIA NWLWLE OPYroe UMs. TO e caMoe OTHOCWUTCH K mapaMeTpaM, UCNomnb3yeMbIM NMiobbiM METOLOM Aeii-
CTBWWA C KOOpAMHaTaMW.

[nsa obner4yeHusa pacno3HaBaHWsi M NPOBEPKU pekoMeHayeTcs, 4Tobb! chopMyrbl MeToda AeWCTBUA C KoopauHaTamu
BbINM BKMHOYEHbl MK YKa3aHbl B noaxoasilemM o6bekTe, ecnv BO3MOXHO, ¢ pabovnmM NprMepomM.

M punMmedYyaHUe — CocTaeHble M YacTU4YHblE OENCTBUSA C KoopauHaTamMmu nepevymncnanT I'IpOCTEI?ILIJVIE [EencTBUA C
KoopguHaTamu 1 camu no cebe He TpebyloT yKasaHua MeToda BHYTPU AEACTBUIA C KOOpaWuHaTamu

B.5.3 MaccuBbl napameTpoB

HekoTopele MeToabl BHYTPY AeWCTBUIW C KoopauHaTamu TpebytoT, 4Tobbl NapameTpbl AeWCTBUI C KoopAuHaTamMu
NMOBTOPANMCL Kak MaccvBbl. Kpome Toro, HEKOTOpble METOALI BHYTPU OEWCTBWMIA C KOOPAMHATAMW MOTYT MCMONb30BaTh
DonblUoe KONMMYEecTBO NapameTpoB. B Takux crny{aax none3Ho crpynnupoBaTh CBA3aHHLIE NapameTpbl. Kaxabli maccue
napamMeTpoB AeNCTBUS C KOOpPAMHATAMMW COCTOMT 13 Habopa NapaMeTpoR UMK BROXEHHBIX MACCMBOB NapamMeTpoB. 3aTem
OBa unv Bornee MaccrBa napamMeTpoB CBA3LIBAKTCA C KOHKPETHBIM METOAOM AEWCTBUS C KoopauHaTamu.

3T10T cnocob ModenupoBaHus He ABnAeTcs obsasatensHbiM. Bece napameTpbl MOryT BbiTh HA3HaYeHbl HEMocpea-
CTBEHHO KOHKPETHOMY MeTody AENCTBUSA C KoopauHaTaMu.

B.5.4 CocTtaBHOE geACTBUE C KOOpPOUHATaAMM

CocTtaBHoe AeWCTBUE C KoopauHaTamy npeacTaenset cobov HENOBTOPSHOLLYHOCH NOCNeNoBaTENBHOCTL AENCTBIIA
C KoopauHaTaMu. ITa nocnenoBaTensHOCTE AEWCTBUMIA C KOOpOWHATaMK orpaHnyeHa TpeboBaHueMm, YToObl KoHedHan CK
Kaxkgoro wara coenagana ¢ ucxogHow CK cneaytowero wara. Micxognaa CK nepeoro wara 1 koHedHasa CK nocnegHero
Liara ABMATCH UCX0AHOM 1 KoHevHoW CK, 3agaHHbIMKM AN COCTABHOIO AEUCTBMA C KOOPAMHATaAMM.

Knacc coctaBHbIX AEACTBUIA C KOOPAMHATAMW, B NEPBYID o4epenb, NpeaHasHayveH ans obecneyeHnss NpuKknagHomy
nporpaMmMHomMy obecneyeH o BO3MOXKHOCTU UCMNONb30oBaTe Hanbonee yaobHbIA NyTe M3MEHEHWs KOOPOWHAT OT MCXO4HOM
0o koHevHon CK, koraa npamoe npeobpasoBaHve Mexay HMMW OTCYTCTBYET.

B.5.5 YacTtuuHoe npeobpazoBaHue

LencTBua ¢ koopauvHaTamu TpebyoT UCXOOHbLIX BEKTOPOB KOOPAMHAT ONpefeneHHbIX pa3MepoB 1M NPOWM3BO4AT Bbl-
XOAHble BEKTOPbl KOOPAWHAT onpedeneHHon AnuHel. PasmepHocTe nexogHoin CK He o6sa3aTenbHO AoMmKHaA OblTh TakoW e,
KakK y KoHe4Hou CK.

YactuyHoe OeicTBMe C KOOpAMHaTaMK YKa3blBaeT, KakMe aneMeHTbl BEKTOpa KOOpAMHAT NoanexaT 3anpoLieHHOMY
AeNCTBUIO C KoopanHaTtamu. OHO MMEEeT BMA CChINKW Ha Apyroe AerCcTBMEe C KoopAUHATaMM1 U yKaszaHus No3ULUK B BEKTOPE
KOOpAMHAT, 3aTparvBaeMbIX 3TUM OENCTBUEM.

[MpumeyaHne — BoaMmoxkHoCTe onpegensaTe coctaBHble CK, o6beamHaowme oee n 6onee gpyrmx CK, cosgaet
TpygHocTu. Hanpumep, MoxeT notpeboraTbea TpaHChOPMUPOBATE TOMBKO MMAHOBLIE UMW TOMbKO BbICOTHLIE 3NEMEH-
Tbl coctaBHoW CK, 4TO HapylwuT npaBvna AEWUCTBUMI C KOOPAMHATAMMW, YKa3aHHbIMW TOMNBKO ANSA FOPU30OHTaNbHBLIX WK
BEpTMKanbHbIX kKoopauHat. [Ans nonb3oBatens 310 TpMBMansHasa npobnema, HO He Ans nporpaMmHoro obecnedeHus no
TpaHchopMUPOBaHUIO KOOPAWHAT, KOTOPOE AOMKHO BbITk NpucnocobneHo kK asToMaTMyeckon paboTe 6e3 BMeLLaTENLCTBA
yernoeeka. lNporpammHoe obecneyeHve, oxuaatollee Ha Bxon AByxmepHyto CK, MOXeT cTonkHyTeCA ¢ npobnemont npu-
MEHEHWNHA OeNCTBUA K (2 + 1) = TpexmepHoMY BEKTOPY KOOpAWHAT.

B.5.6 Pa6ota c peectpom

[Be dyHKLUN

findCoordinateReferenceSystem(CharacterSequence) : CoordinateReferenceSystem

"

findCoordinateOperation(CharacterSequence) : CoordinateOperation

npegHa3HadeHsl Ans nonyyeHus onpegenenua CK unv OelcTBUA ¢ KOOpAMHATAMKW M3 reofe3nyeckoro peectpa.
PeecTtp ngeHTUMUMpyeTCca Yepea aBTopu3oBaHHyio cBasb ¢ Cl_Citation.

AprymenTil CharacterSequence siBnswTcA kofamMy B NpocTpaHCTBE MMEH 3Toro peectpa. Ecnv atu kogbl ABNSATCA
YWUCMNOBLIMM, peanu3aLnn AoMKHLI aHanU3MpoBaTh NOCNEeAoBaTENbLHOCTA CMMBOMOB Kak YMcna, Npexae Yem UCrnons3o-
BaTb UX B KAYECTBE NMEPBUYHOIO KMo4a AnA NoucKa B peecTpe.
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lpumepsbi
1 Mpu obpaweruu k EPSG npumep ebizoea ¢hyHKUuU cnedyrouwiui:

CoordinateReferenceSystem crs = findCoordinateReferenceSystem(«4326»).
2 lMpu o6pauwjeHuu k OGC npumep 8bizoea hyHKYUU criedyrowul:
CoordinateReferenceSystem crs = findCoordinateReferenceSystem(«CRS84»).

B.5.7 YcnoBua npumeHeHus

MpuBeneHHoe 06bACHEHWE OeNCTBUIA C KoOpAUHaTaMu He ByaeT nonHelM 6e3 paccmoTpeHus ux peanusauunu. Cep-
BUCEI TPAHCHOPMUPOBAHWS KOOPAMHAT AOMKHEI UMETE BO3MOXHOCTE aBTOMATUYECKU BbIBOAWUTE AEUCTBUS C KOOpPAWMHA-
TaMu, KOTOPble AIBHO HE XPaHATCA B KAKOM-NMBO MOCTOAHHOM XpaHUNuLLe AaHHbIX, APYTMMK CrioBamy, onpefenaTb CBoW
cobcTBEHHBIE cocTaBHbIE U 06paTHble AehcTBusA. MpryKrHa B TOM, YTO NPAKTUYECKA HEBO3MOXHO COXPaHUTL BCE BO3MOXK-
Hble napametpel ceasn nap CK B ABHO 3agaHHbIX AEWUCTBUAX C koopauHatamu. Krnoyom K ycnewHown peanusaumy npo-
rpamMmmHoro obecneyeHus ABNSETCH BO3MOXKHOCTE NPUMEHATL K 3TOMY npoueccy o6aymMaHHble orpaHUYeHrsa U NPOBEPKMN.
Hanpumep, MOXHO MaTemaTU4Yeckyu BbIBECTU COCTABHOe AeliCTBME C KOOpAWHaTaMu, KoTopoe npeobpasyeT KoopAuHaThl
B8 CeBepoamepukaHckon cucteme 1927 roga B ABcTpanunickue koopauHatel 1966 roga, HO B MpakTUMHECKOM CMbICTe 3Ta
onepauns beina Bel HeHyxHoW. KnioyeBon NpoBepKoW, KOTOpaa NOMETUT Takoe AeWCTBME C KoopauHaTamu Kak Hegen-
cTBUTeNbHOe, BydeT cpaBHeHWe ABYX 30H AeWCTBUA C BbIBOAOM 06 OTCYTCTBUM NEPEKPLITUA MENOY HUMU.

CepBuchkl TpPaHCOPMUPOBaHNS KOOPAWHAT TaKKe AOMKHbI UMETb BO3MOXHOCTL NOMyYaTh UMK AenaTth BbIBOAb! O
npsMom (13 «A» B «B»), oBpaTHOM (MNW 4ONONHUTENBEHOM) XapakTepe OeNCTBUA C KoopauHatamun (M3 «B» B «A»). bonb-
LUMHCTBO MOCTOSAHHBIX XPaHWMULL NapaMeTpoB TpaHchopMUPOBaHUS KOOPAWHAT ByayT 3an1celBaTh TOMLKO OOHO M3 aTUX
OBYX OeWCTBWUIA C KoopauHaTamu. Jlorvka nonyyeHns oBpaTHOro OeWCTBMSA C KoopAWHaTaMu JomkHa ObiTe BCTPOeHa B
npuknagHoe nporpammHoe obecneverve, KOTOPOE BLIMNOMHAET OEWCTBME C KOOPAWHATaMU, Byab TO CEPBEP UMW KIWEHT.

B HekoTopbix cnyyasx obpaTHbIf anropuTM AeWcTBMA C KOOpAMHaTaMy Takol e, Kak 1 NpsiMOA anropuTM, YTobkl
obpaTHoe geiicTBue ObINO NONHOCTLID OnNpedeneHo, HeobxoaMMO TONBKO NOMEHATL MecTaMu 3Haku napameTpos. [Mpu-
MEepOM MOXET CryxuTb NpeobpazoBaHne enbMepTa ¢ CeMblo NapameTpami.

HekoTopble nonuHoMUaneHele METOAL AEUCTBUIA C koopauHatamu TpebyioT nsmeHeHus 3Haka BonblWMHCTBAE, HO
He BCeX 3HaveHwi napametpos. Opyrive MeTodbl AEWCTBUI C KOOPAWHATaMKW NogpasyMeBaloT ABa anroputMa: oguH Ans
NPAMOro M 0AWH Ana obpaTHOro AeilcTeMA C KoopAauHatamu. B atom crnyyae nmapameTpbl U MX 3HAYEHUs, Kak npaBuno,
oguHakoebl. [NocnegHssa cuTyaumns obblYHO MPUMEHSAETCH K KapTorpaduyecknmM npoekumnsam.

HakoHel, TOT e anroputM OoMycKaeTcs MCNnonb3oBaTh AnsA 06parHoro AelcTBmNA C KoopguHaTaMmu C COBEPLUEHHO
OPYTMMMW 3Ha4EHNSMW NapaMeTpoB. 3TO OTHOCUTCH K HEKOTOPLIM NONMHOMUAanNBHBIM U addUHHBEIM METoAaM AeNCTBUIA C
koopguHaTamu. B aTux cnyyasx obpaTHoe geicTBMe C KoopguHaTaMn He MOXeT BbiTb BbIBEOEHO M3 NPAMOro AelCTBKA C
KOOpAUHaTaMu, HO AOMKHO BbITk SIBHO ONpeaeneHo.
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Mpunoxenue I
(cnpaBo4Hoe)

MpuBA3sKka BO BpeMeHM!.
Ycnoeua peanusauuu

1 Obwure cBegeHun

B [2] onvcaHbl Tpy BUOA CUCTEM UCHUCTIEHUA BPEMEHN:

- KaneHpapb;

- NOpAAKOBbIE CUCTEMBI MOCNEA0BaTENBHOCTN COBLITUIA;

- CUCTEMbI U3MEPEHUS BPEMEHN.

Kanengapv MMeroT MHOXXECTBO CINOXHbIX BHYTPEHHWX CTPYKTYP, ONpeaenaemMblx Habopom npaBun AN cocTaBne-
HWUA OaTbl U BpeMmeHu kaneHaaps. MNopsgkoBble CUCTEMEI NOCNEAOBATENBHOCTY COBLITWUIA 0BEeCNeYMBaIOT OCHOBY ANS W3-
MEPEHWA TONbKO OTHOCWUTENBHOMO MOMOKEHWA MOMEHTOB BPEMEHU, HANPUMEP reornornyecknx anox. Kanexaapu m nopsa-
KOBblE CMCTEMbI NOCNeA0BaTENbHOCTU COBLITUIA BEIXOAAT 3a paMKX HACTOSILLErO cTaH4apTa.

MpumeyaHune — HactoAawmin ctaHaapT (cM. Takke [2]) ncnonb3yeT TEPMUH «CUCTEMA M3MEPEHWUA BPEMEHM»
ANAa ONVMCcaHWs pasnuYHbIX MOHATMIA. CucTemMa M3MEepPeHUs BpeMEHW, NPUBEAEHHAd B [2], CONOCTaBMAETCA C BPEMEHHOM
CK HacTosiWero ctaHgapTa.

B HacToqawem ctaHaapTe BpemeHHas CK cBazaHa ¢ 3emneii Yepea cuctemMy UaMepeHus BpemMeHu. Havano BpemeH-
Hon CK onpeneneHo OTHOCUTENBHO KaneHaaps. B HacTosALLemM cTaHaapTe NPUMEHAETCA TONMBKO NPONENTUYECKUIA FPUropu-
aHCKWIA KaneHaapb, kak onpeagenero B [OCT P 7.0.64, ogHako cnucok kogoB knacca Calendar no3sonsieT paclunMpuTb ero
[0 He NoAAEPKMBAEMbIX B HACTOALLEM CTaHAapTe, Hanpumep copMUpoBaTh kaneHaaps ana Mapca.
B HacTosiLem cTaHgapTe oNMCLIBAOTCA TpU BapvMaHTa BpemMeHHbIx CK:
a) dateTime:
1) 3HadeHue, BoipaxeHHoe kak dateTime B cooTtBetcTBum ¢ FOCT P 7.0.64.
B) ucuncneHwe BpeMeHN:
1) DuckpeTHasa eguHMLA BPEMEHM, BbIPaXKEHHAA LenbiM YuCroM. 3agaHa earHula M3MepeHns;
2) ocb BpeMeHM OTHOCUTCS K KaneHaapo 1 onpegeneHa Hadanom speMeHHon CK;
C) U3MEPEHUE BPEMEHM:
1) HenpepbIBHAS e0MHULIA BpEMEHM, BEIpAXKEHHAA B BUOE paLMOHaNsHOro Yyncna. 3agaHa equHuLa N3MepeHus;
2) ocb BpeMeHM OTHOCUTCS K KaneHaap 1 onpegeneHa Hadanom BpeMmeHHon CK.
HacTtoawuia ctaHgapT pasnuyaeT Kak MCHUCIIEHNE BPEMEHW, Tak U U3MEPEHWE BPEMEHW, NMOTOMY YTO ANSA UCYUCNe-
HWA BpeMEHW odHo3Ha4Hoe npeobpasoBaHue B dateTime obblMHO BO3MOXKHO (HO HE BCcerga), Toraa Kak Ana uamepeHmsa
BpeMeHW 0f1HO3Ha4Hoe rnpeobpasoeaHue B dateTime B 0bwem cnyvae HeBO3MOXHO (cM. [M4.3). 3HaHue aToro pasnuyums
MOXET ObITb NOMe3HLIM B peanu3aumax.
Cwm. .4 ana npumepoB BpeMeHHbix CK (TemporalCRS).

2 EauHUuLI U3MepeHUs BpeMeHU

EavHunua namepeHusa BpeMeHu ncnonbayeT TUn AaHHelX UnitOfMeasure, kak onpefeneHo B [7]. Knacc umeert 3a-
MedaHue «npeobpaszopaHue TolSOstandardUnit umeeT cMmbicn, ToNeKO ecnv npeactaenseT cobon npoctoe macwTabu-
poBaHuey. Bo MHOTMX cny4yasx eguHMLa M3MEpPEHUSA He ABMAETCA NPOCTOW LWKANOW, NOCKOMbKY ANUTENBHOCTL Mecsua,
OHS WK Yaca pasnuMyaeTcs Ha pasHblX ydacTKax KaneHgaps vM3-3a NonpaBO4YHbIX KOIPMUULMEHTOB U U3MEHEHWUIA, TAKUX
KaK JOMOMHUTENbHLIE CEKYH/bI, BUCOKOCHBIE oAbl M CE30HHLIE (NeTHUE U AEKPETHbIE) MBMEHEHWSA YacOoBOro Nnosica. Takum
o0bpasom, npeocbpasoBaHne eqUMHNLIBI UIBMEPEHUSA BPEMEHW B OCHOBHYIO eauHuLy CW Ona BpeMEHW, CEKyHAY, MOXET DbiTb
Unu He BbiTb HEOAQHO3HAYHBLIM MO CPABHEHUIO C KaneHO4apHbIM OnpefeneHneM 3Toi BenuuuHbl. CneqoBaTtensHo, Benu-
ynHel UnitOfMeasure gns ucuvcneHus v uamepeHns BpemeHn MoryT BbiTe onpegeneHsl 6e30THOCUTENEBHO K CEKYHOE.

MpumeyvyaHue —BTOCT P 7.0.64 npuBeaeHbl TEPMUHbI «KaneHOapHbI OeHb», «KaneH4apHbliA MecsiLy U «Ka-
neHAapHbIiA rof» ¢ NPUMeYaHUeM: YacTo YNOMUHAKTCA KaK «eHb», «MeCaL» W «rof» COOTBETCTBEHHO.

Tonbko B cnyyae DateTimeTemporalCS eguHnua spemenn 3anpelleHa. CuHtakcuc dateTime umeet CTpykTypy
CTPOKM, BKNIOYAKLLENA HECKONBKO eanHuL, KoTopble onpegenedsl B FTOCT P 7.0.64. 310 TpeboBaHue-3anpeT mogenvpyeT-
cq B knacce DateTimeCoordinateSystemAxis.

B nporpammHom obecneyeHun obeiiHO ucnoneayetcs BpeMs POSIX. OHo namepsetcs B cekyHOax, HO UrHOpUpY-
HoTCcA (He BBOOATCA) AONOMNHUTENbHBIE ceKyHAb! (cM. [12]). EovHMua namepeHns cekyHaa MOXKeT OblTb UCMNONL30BaHa, HO
TpebyeTtcs, 4Tobel oHa Bbina onpegeneHa He3aBUCUMO OT CeKyHAbl S|, a He Kak KoHKpeTHoe KonudecTBo cekyHa Sl. Takyio
CeKyHOy MOXHO paccMaTpuBaTk Kak KarneHAapHYH CekyHay.

I3 MNMoHMXKeHHaA TOYHOCTb

B [13] onpegeneH cuHTakcuc ansa 3anvcei dateTime ¢ NOHMMXEHHOW TOYHOCTBHD. Havano cyeTta BpemMeHU MOXET
MMETb NOHMKEHHYH TOYHOCTL NpuW onpeaeneHuy TemporalOrigin. HanpumMep, Havano cyeta BpEMEHU, MCNONb3yeMOE BO
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gpemeHHon CK ana AecAaTUYHbLIX MET B HaLLel ape, MOXHO BbibpaTh Kak 0000, T. e. npeacTaBneHne ¢ TOYHOCTLI 40 LiebIX
net. OToeneHble 3HaveHus 3anucel dateTime Takke MOryT UCNONb30BaTh NOHUMKEHHYH TOYHOCTb.

4 BeluucneHusn B KaneHpape

4.1 O6wue ceegeHun

BeluvcneHus B kaneHgape — ato npouecc fo6aBneHus unm BelYMTaHUSA BPEMEHHOW BEMUYMHLI, MHTEPBana Bpeme-
HK, 13 dateTime, onsa nony4eHusa Hosoro dateTime ¢ y4eTOM BCcex MONPaBOK KaneHgaps.

KaneHoapw onpenensarT BpeMs C MOMOLLBH NEPUOAMYECKUX 1 KBA3UNEPUOONYECKUX BENMYMH BMECTE C NOMNpaBka-
MW K KOHKPETHBIM 3HAYeHUAM 3TUX BENMUYMH B ONpefeneHHbIX MecTax KaneHgaps. [ononHWTenbHbIE CEKYHObI, BUCOKOC-
Hble roabl U CE30HHbLIE NMOACHLIE KOPPEKTUPOBKM BPEMEHW — BCE 3TO MPUMEpPLI MNONpPaBok.

OnpepneneHne BbIMUCMNEHWIA B KaneHaape W cTaHAapTM3auua pe3ynsTaToB He ABMSAKTCA NPeOMEeTOM HacToALWEero
ctanaapta. MNpy peanuaauumun 3TOro cTaHgapTa B pesynstate MoryT 6biTe OOCTYMHbI U BBIYWMCMEHWS B KaneHaape, Y4Tobbl
obecneunTs NnpeobpazoraHue MHTepRanoe BpeMeHu B dateTime, HO peayneTaTthl B pa3nuyHbIX CNy4yaax MOryT OTNU4aThbCa
(npumeps! B [M4.3).

MpeobpazoeaHua mexay dateTime 1 HENpPepbIBHEIMU E0UHWALAMKW U3MEPEHUSA BPEMEHUW CIOXHbI, MOCKOMNLKY 0DbIY-
HO TpebylTCA BEIMUCNEHUS, 3aBMCUMBIE OT TEKYLLEro KOHTEKCTAa, a TakKe OKPYIMEeHUe OeCATUYHbLIX OCTaTKOB. HacToAwwmi
cTaHdapT He nogdepxuBaeT npeobpas3oBaHUe KOOpPOWHAT C UCMONb30BaHUEM APYIUX eOVHWUL, U3MEPEHUS BPEMEHWU UINK
npeobpasoBaHue eguHuy, BpeMeHun B cTpoky dateTime no TOCT P 7.0.64.

Mpeobpazoeanusa mexay dateTime v LeNOYUCNEHHBIMKM €QUHULAMKN UCHUCTIEHUS BPEMEHM MOTYT MCMONb30BaTh
LeNnoYnCneHHyo apuMeTUKY, YTO 3HAYMTENBHO MOHMKAET CNOXHOCTL. B 0blem cnyyae, LeNoYMCreHHbIE BEIYMCNEHNS B
KaneHnape 4akT COrnacoBaHHbIE pe3ynsTaThl, W Pe3yneTaThl OXMAaKTCa cornacoBaHHeiMy. OgHako ecTe cuTyaumu, rae
HEKOTOpPbIE BbIYMCMNEHNA HEOQHO3HAYHbI UM ONpeaeneHbl HEYETKO, U TPebyeTca OCTOPOXKHOCTL. B Takux cnyvasax pezynb-
TaTbl MOTYT ObITb HYNEBLIMU UK hopMaribHO HEBEPHBLIMMU.

HexoTopble NpuMepsl LienbiX BLIMMCNEHUA B KaneHaape npueeaeHsl B 4.2, [puMepsl HEOOHO3HAYHLIX BhIMUCTE-
HWIA C LENbIMA U BELLECTBEHHBLIMW 3HAaYeHNAMW NpuBeneHsl B M4.3. 3TM npumepbl NpuBeAeHsl ANA UNKCTpauuy, apyrve
BLIYUCIIEHWUA B HEOAHO3HAYHBIX Cry4Yasx MoryT ObiTe NpaBAonofodHEIMN.

4.2 OpgHo3HauHbIe BbIYMCIEHUA B KaneHaape

MpuMepbl OOHO3HAYHbIX BEIYUCMEHWUIA B KaneHaape:

a) uHTepean epemeHun dateTime Ha 25 mecsiLueB OTCTOUT OT MoMeHTa 2012-01.

OteT: 2014-02;

6) wHTepBan BpemeHu dateTime Ha 25 aHel oTcTouT oT MmomeHTa 2000-12-01T00:00Z.

OTtBeT: 2000-12-25T00:00Z;

B) vHTepBan BpemeHn dateTime Ha 31536000 yacor otcTomT oT momeHTa 1900-01-01TO0Z.

OtBeT: 2006-04-01T00Z;

r) wHtepean epemeHu dateTime Ha 1483228815 cekyHg Sl otctouT or MomenTa 1970-01-01T00:00:00Z.

OtBet: 2016-12-31T23:59:48Z;

n) wHtepean BpemeHu dateTime Ha 1483228815 kaneHgapHblXx CeKyHO OTCTOMT OT MOMEHTa
1970-01-01T00:00:00Z.

OtBeT: 2017-01-01T00:00:15Z [mony4yeHo 13 BolpaeHua POSIX (cm. [12])];

e) uHtepsan BpemeHn dateTime Ha 5351236450450 mwukpocekyHn S| OTCTOMT OT  MOMEHTa
2016-12-01T00:00:00.000000Z.

OtBet: 2017-01-31T22:27:15.450450Z;

XK) uHTepBan BpemeHn dateTime Ha 5351236450450 kaneHgapHblX CeKyHL OTCTOMT OT MOMEHTa
2016-12-01T00:00:00.000000Z.

OteeT: 2017-01-31T22:27:16.450450Z (nonyyeHo 13 copmynel POSIX (cm. [12]).

CnepnyeTt cpaBHUTL NocneaHne ABe napsl NPUMEpPOB.

4.3 HeopHo3HauHble BbIYUCNEHWA B KaneHaape

MpuMepbl HEOOHO3HAYHLIX BLIMUCIEHWI B KaneHaape:

a) uHtepsan spemeHun dateTime Ha 1 mecau oTcTouT oT MomeHTa 2016-01-30.

Havano cyeta 3agaHo ¢ TOYHOCTBIO A0 OHSA, 8 €4MHMLLA UHTEepBana BpeMEHN — MECSL, HOMep OHS HenepBbid. He-
SICHO, KaK MHTepnpeTupoBaTtb 1 mecsay ¢ 30 aHBaps B nobom roay, 1 elle ogHa CNoXHOCTb 3aKMN0YaeTCH B TOM, YTO Mo
MOXET BbITb BUCOKOCHBIM. BO3MOXHbIE MHTEPNPETALMN:

2016-02-29 (makcumarneHO A0NYCTMMOE 3HAa4YeHne, HO BCe e MeHee, Yem 30);

2016-02-28 (makcumMansHO JonycTUMOe 3HadeHre —1, npegnocneHnii AeHe Mecsaua);

©) unHtepean spemeHn dateTime Ha 25.1 mecaUeB OTCTOMT OoT MOMeHTa 2012-01-01.

Oonto 0,1 mecAua B kKaneHaape MOXHO CBODOAHO MHTEPNPETUPOBaTL M Kak TOMHOCTL, C KOTOPOW cneayeT AaeaTb
pesynerat. BosaMoXHbIE MHTEpNpeTauunu:

2014-02-02 (25 mec + oKpyrneHue B MeHbLUyO cTopoHy 0,1 gonu 28-0HeBHOIo Mecsua B OHW);

2014-02-03 (25 mec + okpyrneHune B Bonbluyto ctopoHy 0,1 gonu 28-gHeBHOro Mecsila B AHW);

2014-02-02T19:12 (25 mec + oueHKa MOMEHTa BpEMEHW Ha OCHOBE OCTaTKa);

B) uHTepBan spemeru 31536000, 146 4 oTcTouUT OT MomeHTa 1900-01-01T00:00:0Z.
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Honto 0,146 yaca B kKaneHgape MoXHO CBOOOAHO MHTEPNPETUPOBaTEL W Kak KONMMYeCTBO 3HAKOB, C KOTOPbLIM criegyeT
AaeaTb pesynsrar. BoaMoxHble WHTepnpeTaunu:

2006-04-01T00:08:45.6 (Bce Yackl 0AWHAKOBOW ANUTENBLHOCTU, OKpYrieHue A0 AeCATbIX AoMnel cekyHabl);

2006-04-01T00:08:45 (Bce 4Yackl OAMHAKOBOW ANUTENBHOCTU, OKpYrNeHue 40 UenbiX CeKyHO B MEeHbLLYI0 CTOPOHY);

2006-04-01T00:08:46 (Bce yackl OAMHAKOBOW ANUTENBHOCTW, OKPYIMEeHWe 40 LUenblX CeKyHO B BonbLUyo CTOPOHY);
2006-04-01T00:09:45.6 (ce3oHHas KOPPEKTUPOBKA NOACHOrO BpeMeHn Ha 1 4 Bnepen);

r) WHTepean BpemeHu B Yacax oT 0 go 24 4 ot momeHTa 2017-11-05T12:00:00.

Yacoeoi nosc He ykasaH, noatomy B FOCT P 7.0.64 npegnonaraetcs, 4To 3TO MECTHOE BPeMS, HO U A3bIKOBOW CTaH-
[apT He ykaszaH. B Helo-Mopke (CLUA) cocTosncs cesoHHbIi NepeBos YacoR Ha Yac Brepes, NoaToMy UHTEpBan BPEMEHH
thopmaneHo coctaBnseT 25 4. B BennvHrrone (Hosas 3enanans) Taicke 6bin Ce30HHLBIN NEpeBOo 4acoB Ha vyac Hasag, no-
3TOMY MHTEpBan BpeMeHu hopmarbHo cocTaendaeT 23 4. B JlongoHe (BenukobpuTaHusa) B aTOT AeHb He BbIN0 CE30HHOM
nepeBoda 4acoB, NO3ITOMY MNpoLUefliee BpeMsi COCTaBnseT 24 y;

0) uHTepean epemeru ot 2011.163 net go 2012.163 net, ot momeHTa 0000-01-01T00:00 ansa BbipaykeHUs B BUAe
dateTime.

Oornio 0,163 roga B kaneHgape MOXHO CBOBOAHO MHTepPNpeTUpoBaTh. Bo3aMoxHbIE MHTEpNpeTaUnu:

(2011-02-28T12:00, 2012-02-28T12:00);

(2011-03-01T00:00, 2012-02-29T00:00);

e) 367 gHei [nameStandardUnit=second, scaleToStandardUnit=86400.0] ot momeHTa 2016-01-01T00:00:00Z,
B Buae dateTime.

HesicHo, cnegyeT nv Ucnonb3oBaTh LENbIe AHW ANs BeIYMCMEHWA UNW cneayeT npeobpas3oBate AHWU B CEKYHAbI B CO-
OTBETCTBMMW C OnpefeneHveM equHuLbl MsMepeHusa n ucnone3osatb Mx. 2016 rog 6ein BUcokocHeIM, B Havane 2017 roga
6bina AONONHUTENBHAA CEeKyHAA, NO3TOMY MCMNOMb30BaHUE AHEN B KAYeCTBe edVHWL NPUBEAET K TOMY, 4To AHK GyayT oT-
nu4aTbcs OT OHel, NpeobpasoBaHHbBIX B CEKYHALI, T. K. He OyayT y4MTbIBaTh OMNONHUTENBHYH CEKYHIY.
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MpunoxeHue
(cnpaBo4yHoe)

Mpumepsbl

B paHHOM npunoxeHwn npuBedeHbl HECKOMBKO MPUMEpPOB, WMKOCTPUPYIOWMUX, Kak OonyckaeTcs NpUMEHATL Ha-
CTOALWMIA cTaHaapT npu onpegenedun CK nnu npeobpasoraHns KoopauHaT (cM. Taioke Tabnuusl [.1—[10.33). B npumepax
yKasaHbl kak ngeHtudukatop bnok-cxemsl (UML), Tak U umsi aTpubyTa. [na obpaboTkn undpoBbIX AaHHbLIX creayeT uc-
none3oBaTek MaeHTUgUKaTop Brok-cxemsl (UML). MNpu npeactaeneHun metagaHHeix CK none3oBaTtensamM OOMKHO BbiTh
ykasaHo umMma atpubyTa. [puBeaeHe! cnegyoLme npuMeps:

Mpumepsbl 3aganuna CK

0.1.1 3apanue CK yepes eguHein ugeHTudmkatop pecypca (URI)
0.1.2 3apaHue CK co Bcemu TpebyeMbIMKU 3Ha4YeHMAMK aTpubyTOB, Ha KOTOpPbie MAET CCbiNnka

MpumMmepbl onpegeneHUAa npocTpaHcTBeHHoW CK

0.2.1 OuHamudeckas CK ans reogesvy (Dynamic CRS)

0.2.2 Cratnyeckan CK ang reogesuu (Static CRS)

0.2.3 lMpouseoaHas reorpaduyeckan CK B npocTpaHcTBe

0.2.4 leorpacudeckas CK Ha annuncounge

0.2.5 Meorpacuyeckas CK noHwKEHHON TOYHOCTU ¢ 06beAUHEHVEM OAHHbIX (M HECKONBKNMU BXOAHBIMW 3anucamm)
0.2.6 CK npoekuun (Ha NOBEPXHOCTH)

0.2.7 CK npoekuun (B npocTpaHcTee)

[.2.8 lNMpowuseoagHasa CK npoekumun

0.2.9 Cuctema BbICOT

[.2.10 Cuctema BbICOT Ha OCHOBE MOAENW BbICOT (KBasu)reonaa
0.2.11 CocraeHas CK (npoekuus + BbicoTa)

0.2.12 WHxeHepHas CK B Buae CTPOUTENbHOW CETKM

0.2.13 CK gsmxyuleroca obbekta (0bbekToLeHTpu4eckasn)
0.2.14 WHxeHepHas CK nzobpaxeHus

Mpumepbl onpegeneHus napametTpuyeckon CK

0.3.1 Mapametpuyeckasa CK ¢ pusndeckum napamMeTpoM (OaBneHue)
[.3.2 Mapametpuyeckasa CK ¢ dyHKUMOHANbHBEIM NapaMeTpoM (NoTeHUuvanbHas 3aBMXPEHHOCTL)
[.3.3 lNMpocTtpaHcTBEHHO-NapamMeTpuyeckas cocTaBHaa CK

Mpumepsbl 3agaHus BpemeHHon CK

0.4.1 BpemenHasa CK, B KoTopol ucnone3yetcs cTpoka dateTime

0.4.2 BpemeHHan CK, B KOTOpoW MCNOMNb3yeTcs eAnHULLa MCYMCNEHUS BpeMeHN

0.4.3 BpemeHHasn CK, B KOTOPOW MCNOMb3yeTcs eQUHULA U3MEPEHUS BpeMeH!

[.4.4 CocTaBHble CUCTEMbI U3 ABYX BpeMeHHbIX CK

[.4.5 CocraBHble cucTeMbl U3 ABYX BpeMeHHbIx CK (dateTime n HenpepbiBHOE 3MepeHue BpeMeH!)

Mpumepbl 3a0aHKA AeWCTBUMIA C KOOpOWHATaMu
0.5.1 TpaHcchopmmpoBaHue KoopavHat

[.5.2 Mogenb BbICOT (kBa3un)reonga
[.5.3 CocraBHOE aencteune

Mpumepbl onMcaHUA U3MeHeHUA KOOPAMHAT Yepes3 npeobpasoBaHue ABUXKEHUA

[.6.1 3meHeHWsa KOOpAWHAT C UCrofb30BaHWEM NTUMHEMHBLIX CKOPOCTEN TOYEK
[.6.2 M3meHeHna KoopAWHAT C UCronb30BaHWEM MOLENW NIMHENHbBIX CKOPOCTEN

n puMmedaHUe — Huxe npueeneHo onucaHe gaHHbIX NMPpUMEpPOB.

0.1 3apgaHue CK

3T NpUMepPbI ONUCHIBAIOT, Kak Habop KoopaMHaT MOXKeT OblTe KOCBEHHO CBA3aH ¢ onpegeneHvem CK nocpencTeom
CCbINKK Ha MOSIHOe onucaHWe, XpaHsleecs B reofgesnyeckom peecTpe. [lea npumepa nogpobHo onpefdeneHsl B NpyuMe-
pe [1.2.6.

Mpumep 0.1.1. CnpaeoyHas cuctema CK co Bcemu TpebyeMbIMKU 3HaYeHUAMM aTpubyToB, MaeHTUMUUMPOBaHHbI-
MU NMOCPEOCTBOM CChINKkM Ha Beb-agpec reogesudeckoro peectpa (URI nnn URN).

CK moxeT beiTe 3aaaHa Yepes cebinky URI: http://www.opengis.net/def/crs/EPSG/0/26734 , npenctaBneHHyto ¢ Uc-
nonbL30BaHWEM f3bIKa TekcToBor paameTtku GML [14]:
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<gml:ProjectedCRS xmlns:xlink=»shttp://www.w3.0rg/1999/xlink» xmlns:epsg=»urn:x-
ogp:spec:schema-xsd:EPSG:2.3:dataset» xmlns:gml=»http://www.opengis.net/
gml/3.2» gml:id=»epsg-crs-26734»>

<gml:metaDataProperty>

<epsg:CommonMetaData>

<epsg:type>projected</epsg:type>

<epsg:revisionDate>1995-06-02</epsg:revisionDate>

<epsg:changes/>

<epsg:show>true</epsg:show>

<epsg:isDeprecated>false</epsg:isDeprecated>

<epsg:Usage>

<epsg:extent xlink:href="https://epsg.org/api/v1/Extent/2160/export?format=gml”/>

<gml:scope>Engineering survey, topographic mapping.</gml:scope>

</epsg:Usage>

</epsg:CommonMetaData>

</gml:metaDataProperty>

<gml:identifier codeSpace="EPSG”>26734</gml:identifier>

<gml:name>NAD27/Alaska zone 4</gml:name>

<gml:scope/>

<gml:conversion xlink:href="https://epsg.org/api/vl/Conversion/15004/

export?format=gml” />

<gml:baseGeodeticCRS xlink:href="https://epsg.org/api/vl/CoordRefSystem/4267/

export?format=gml” />

<gml:cartesianCS xlink:href="https://epsg.org/api/vl1/CoordSystem/4497/

export?format=gml” />

</gml:ProjectedCRS>

Mpumep 0.1.2. CK co Bcemn TpebyemMbiMn 3HaYeHWs MM aTpubyTOB 3a4aeTcs MO CChiNke Ha reoae3uyeckuil pe-
ecTp, koTopbili onpenenseT Beto CK, Ha4yano otcyeta, marematu4eckne KoopauHatel U MHGOpMaLmMio o npecbpazoBaHun
koopauHat ana CK npoekumu. Cebinku onucarel B FOCT P 57668.

Tabnuuya 0.1

ATpubyT Wuoentudmkatop UML CopepxaHue KommeHTapui
CRS
Cl_Citation Cchbinka 3alokyMeHTUpoBaHa no
MOCT P 57668
Citation title: title: EPSG v6.6
Citation date type: dateType: 003 [ata nepecmoTpa
Citation date: date: 20041023
Citation identifier: identifier: 26734 YHuKaneHelt naeHTudukatop (kog) CK,
YKa3aHHbIA B CCbINke
Online resource linkage: Online resource linkage: https://epsg.io/

0.2 3apaHwue npocTtpaHcTBeHHoU CK
Mpumep 0.2.1. OuHamnueckan CK ana reoge3un (Dynamic CRS)

Tabnuua 0.2

ATpnbyT MHaeHTudukatop UML CogepxaHue KommeHTtapui
GeodeticCRS
Geodetic CRS name: name: ITRF2008—XYZ
CRS scope: scope: Spatial referencing
CRS validity: domainOfValidity: World
112
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ATpubyT WHpeHTudomkatop UML CopgepxaHue KommeHTapui
CRS remarks: remarks: 3ameHunna peanusauuto ITRF2005, 3ameHeHa Ha
ITRF2014
CartesianC$S
Cartesian coordinate name: ECEF right-handed
system name:
CoordinateSystemAXxis Mopanok
crnefoBaHns
OCel BaXeH
Coordinate system name: Geocentric X
axis name:
Coordinate system axisAbbrev: X
axis abbreviation:
Coordinate system axisDirection: B akBaTopuanbHOM NMOCKOCTW OT LEHTpa Macc
axis direction: 3emMnu K nepeceyeHUIo 3KkBaTopa ¢ HyneBbIM Me-
puaMaHoMm
Coordinate system axisUnitID: metre
axis unit identifier:
CoordinateSystemAxis
Coordinate system name: Geocentric Y
axis name:
Coordinate system axisAbbrev: Y
axis abbreviation:
Coordinate system axisDirection: B akBaTtopuanbHOM NMOCKOCTU OT LEHTpa mMacc
axis direction: 3eMnun K nepeceyeHWo sKeBatopa U MepuavaHa
7/2 pag Ha BOCTOK OT HyNEeBOro MepvavaHa
Coordinate system axisUnitlD: metre
axis unit identifier:
CoordinateSystemAxis
Coordinate system name: Geocentric Z
axis name:
Coordinate system axisAbbrev: Z
axis abbreviation:
5Coordinate system axisDirection: OT ueHTpa macc 3eMnu napannenbHo ocu ee
axis direction: BpalleHWsl U K ee CEBEPHOMY MOMOCY
Coordinate system axisUnitlD: metre
axis unit identifier:
DynamicGeodetic
ReferenceFrame
Dynamic geodetic name: International Terrestrial Reference Frame 2008
reference frame
name:
Terrestrial reference conventionalRS: ITRS
system:
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OkoHYaHue mabnuubsi [.2

ATprbyT

MHaeHTndwukaTop UML

CogepxaHue

KommeHTapui

Dynamic geodetic ref-
erence frame anchor
definition:

anchorDefinition:

Ha4vano onpenenserca Tak, YTO OHO MMEET Hy-
neBbie NEPEMELLEHNSA Y CKOPOCTU NepeMELLEHNS
Mo OTHOLLUEHWIO K CpeaHeMy LIeHTpY Macc 3emnu,
yCpeOHEHHbIE MO BPpEMEHHLIM PAAaM NOMOXKEHUN
ctaHumn SLR. Macwrab onpegensetca nytem
0BHyneHus MacwTtabHoro koadpduumeHTa u ero
CKOPOCTMW MO OTHOLUEHUIO K CPEOHEMY 3HAYEHMIO
ponrocpoyHbix peweHun PCOB u SLR, nonyyeH-
HbIX NMyTEM CYMMWPOBaHWUS WX COOTBETCTBYIOLLMX
BpPEMEHHbIX pAgoB. OpuMeHTUpoBKa (Ha 3noxy
2005.0) 1 ee cKopocTb NMPUBEOEHBI B COOTBET-
cteue ¢ ITRF2005 ¢ ucnons3oBaHvem 179 cran-
LIMI BBICOKOTO Ka4ecTBa reofesvyeckux namepe-
HUWA. Peanusauma CK onpepensietca Habopom
TPEXMEpPHbLIX OeKapTOBLIX KOOpAWHAT CTaHUWA 1
CKOpOCTEN

reference frame
publication date:

Frame reference referenceEpoch: 2005.0
epoch:
Dynamic geodetic publicationDate: 2010-05-31

310 onpenenset guHammuyeckyto CK. OgHako aTo HenomnHoe onucaHue MeTadaHHbIX KOOPAWHAT, HeoBXo4MMbIX Ons
HaBopa koopauHaT B anHamudeckon CK. Takke HeoBX0QUMO yKasblBaTb MOXY KOOPAMHAT, Ha KOTOPYHD CCbINakTcs Koop-
AvHatbl B Habope. MNpumep gaH B Tabnvue [.3.

Tabnwuua 0.3

MTyHKT XM Y, M Zm
10001S006 Paris 4202777.214 171368.223 4778660.334
10002M006 Grasse 4581690.734 556115.067 4389360.944
10003M004 Toulouse 4627845.886 119629.575 4372999.970
MeTanaHHble koopauHarT:
CK: ITRF2008
Onoxa CK: 2017.56
Mpumep O.2.2. Cratnueckana CK gna reogesunn (Static CRS)
Taonuua 4
ATpudyT WupexnTuduxkatop UML Copaepkanue KommeHTapuia
GeodeticCRS
Geodetic name: GDA2020 — XYZ
CRS name:
CRS scope: scope: Spatial referencing 3T1oT atpubyT aBnaetca HeobAza-
TenbHbIM, HO PEKOMEHAOYEeTCA
CRS validity: domainOfValidity: Australia 3T1oT atpubyT aBnaeTca Heobnaza-
TenbHbIM, HO pekomeHayeTcs. B
3TOM MpUMEpE MoKazaHa CTpokKa
cumeornoB: cMm. FTOCT P 57668
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ATpnbyT MHaeHTudwukaTtop UML CogepxaHue KommeHTapwii
CRS remarks: | remarks: Supersedes GDA94 37107 atpubyT ABnseTcs HeobA3a-
TENBLHBIM
CartesianCs OekaptoBa CK moxeT 6bITb ABYX-
- - vnu TpexmepHon. OnucaHve ocen
CartelS|an name ECEF right-handed ByaeT 4aHo ABa MnM Tpu pasa, B
coordinate

system name:

CoordinateSystemAxis

Coordinate name: Geocentric X
system axis

name:

Coordinate axisAbbrev: X

system axis

abbreviation:

3aBMCMMOCTM  OT  PasMeEpPHOCTW.
B atom npumepe cuctema ABnsieT-
cs TpeXMepHON

Coordinate axisDirection: B nnockocTn akBaTopa OT UeHTpa
system axis Macc 3eMny K NepecedeHuno aKkea-
direction: TOpa C HyNeBbLIM MepuauaHom
Coordinate axisUnitID: metre

system axis

unit identifier:

CoordinateSystemAxis

Coordinate name: Geocentric Y
system axis

name:

Coordinate axisAbbrev: ¥

system axis

abbreviation:

Coordinate axisDirection: B skeatopuanbHOW MMOCKOCTM OT

system axis LeHTpa macc 3eMnu K nepeceve-

direction: HUWI0 3KBaTOpa U MepuauaHa n/2 pa-
AnaHa Ha BOCTOK OT HyNneBoro me-
puavaHa

Coordinate axisUnitID: metre

system axis

unit identifier:

CoordinateSystemAxis

Coordinate name: Geocentric Z
system axis

name:

Coordinate axisAbbrev: Z

system axis

abbreviation:

Coordinate axisDirection: OT ueHTpa macc 3emnu napan-
system axis nensHO OCW ee BpaLLEeHUs 1 K ee
direction: CeBepHOMY MOmKcy

Coordinate axisUnitlD: metre

system axis

unit identifier:
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ATpubyT MHoeHTudpmMkatop UML CoaepxaHve KommeHTapui
GeodeticReferenceFra- Mockonbky TMNn CK — Geo-
me deticReferenceFrame, CK He aB-

nseTca AMHaMWYEeCcKOR, a cregoBa-
TENbHO, cTaTtudeckon. [lockonbKy
knacc PrimeMeridian otcyTtcTBy-
eT1, atpubyTbl name 1 gonrota no
[pyHBMYY NPUHUMAIOT 3HA4YeHus
no ymonyaHuw «Greenwich» u
«0 rpagycoB»

Geodetic name: Geocentric Datum of Australia 2020

reference

frame name:

Dynamic anchorDefinition: ITRF2014 Ha anoxy 2020.0 OT0 HeobsAzaTenbHbIA  aTpUbYT.

geodetic GDA2020 coenapaet ¢ ITRF2014

reference Toneko B anoxy 2020.0

frame anchor

definition:

Ellipsoid [ns reopesudeckor CK atot artpu-

OyT Heobs3aTeneH, HO pekoMeHay-
ercs

Ellipsoid name: GRS 1980

name:

Length of semiMajorAxis: 6378137.0 m

semimajor

axis:

Inverse inverseFlattening: 298.257222101

flattening:

Mpumep O.2.3. MNMpouzBoaHan reorpacpmnyeckan CK B npocTpaHcTBe
Orta reorpacdudeckas CK B npocTpaHCcTBe sBNSiETCA Npow3BogHon oT reogesmdeckord CK. 3To BO3MOXKHO TONbLKO
noToMy, 4To reofgesunyeckoe onucanne CK Brntovano annuncoup. B atom npumepe B kadectBe Hazosoi CK ncnonbayetca

CKnz [.2.2.

[MpumeyaHmne — 3O1a koHkpeTHasa CK Tarke moxeT GbiTh onpegeneHa kak ocHoBHaa CK, aTo He oTHocUTCS Ko

BCEM Npou3BoaHsIM CK.

Tabnuua A.5

ATtpnbyT WNupeHTudomkatop UML CogepxaHue KommeHTapumn

DerivedGeographicCRS

Derived Geographic | name: GDA2020 — LatLonEht

CRS name:

CRS scope: scope: Spatial referencing

CRS validity: domainOfValidity: Australia
baseCRS

Base CRS name: name: GDA2020 — XYZ Mpumep O.2.2
GeodeticReference- 3710 yHacnegoeaHo oT bazoson CK
Frame
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ATpubyT MHgeHTudMkaTop UML CopepxaHune KommeHTapwii
Geodetic reference name: Geocentric Datum of
frame name: Australia 2020
Ellipsoid
Ellipsoid name: name: GRS 1980
Length of semi- semiMajorAxis: 6378137.0 m

major axis:

Inverse flattening:

inverseFlattening:

298.257222101

Conversion MogpazymeBatoTcs UCXOAHAsA U KO-
HeyHasa CK, nockonbKy 370 4acTb
npounaeogHoin CK
Conversion name: name: geocentric to geographic3D

OperationMethod

Coordinate name: Geocentric-Geographic
operation method conversions
name:
Coordinate formula: [3neck gomkHbl BbITh NpUBe- | AprymeHTbl, UCMONb3yeMble B 3TOM
operation method neHbl cebinka (Cl_Citation) | metoge npeobpaszoBaHus, SABMSA-
formula: Ha chopmyny unu cama op- | TCA napameTpamu annunconga.
Myna, HO He onucaHbl nog- | 3To cyMTaeTca npeobpasoBaHnem
poGHO B 9TOM NpUMepe] 6e3 napameTpoB, W C 3TMM METO-
[OOM He CBA3aHbl HUKakue napame-
Tpbl AEACTBUIA C KoopAMHaTaMu
EllipsoidalCS leorpadmyeckana CK moxeT BbiTb
OBYX- unu TpexmepHon. Onuca-
HWe ocel BygeT AaHo ABa Unu Tpu
pasa, B 3aBUCUMOCTW OT obcTon-
TenbcTB. B aTom Npumepe cuctema
ABMAETCH TPEXMEPHON
Ellipsoidal name: leopesndeckne KoopauHa-

coordinate system
name:

Thl: LUIMPOTA, QONTOTa, BLICO-
Ta. OpueHTUpoBKa: ceBep,
BOCTOK, BBEpX. EanHuubL

rpagyc, roagyc, MmeTp

CoordinateSystemAxis

310 atpubyThl AN NepBOM Ocu,
1crnonk3yemble NepeBor KoopauHa-
TOV B BEKTOpPE KOOpAUHAT

Coordinate system name: leopesvdeckasn wupoTa
axis name:

Coordinate system axisAbbrev: P

axis abbreviation:

Coordinate system axisDirection: Cesep

axis direction:

Coordinate system axisUnitlD: pagyc

axis unit identifier:

CoordinateSystemAxis

310 aTtpubyTbl BTOpPOW OCWH, WC-
nonb3yemMble BTOPOA KOOPOMHATON
B BEKTOpe KoopauHat
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axis unit identifier:

ATpubyT NupeHTudomkatop UML CogepxaHue KommeHTapui
Coordinate system name: [eope3nydeckas gonroTta
axis name:
Coordinate system axisAbbrev: A
axis abbreviation:
Coordinate system axisDirection: BocTok
axis direction:
Coordinate system axisUnitlD: lpanyc

CoordinateSystemAxis

310 aTpubyTbl TPETbE Ocu, WC-
nonb3yemble TpeTber KoopauHa-
TOW B BEKTOpPE KoopauHaT

axis unit identifier:

Coordinate system name: [eogeanyeckasn BbicoTa
axis name:

Coordinate system axisAbbrev: h

axis abbreviation:

Coordinate system axisDirection: Beepx

axis direction:

Coordinate system axisUnitiD: MeTp

Mpumep 0.2.4. Meorpaduyeckan CK Ha annuncovge

Tabnuua 0.6

ATpunbyT WHpenTudukatop UML CoaepxaHue KommeHTapuii
GeodeticCRS

Geodetic CRS | name: NADB83(CSRS) v6 — LatLon

name:

CRS validity: domainOfValidity: EX_GeographicBoundingBox OToT aTpubyT HABMseTca Heobs-
westBL: -120 3aTtenbHbIM, HO pPEKOMEHOYETCH.
eastBL: -57.1 B atom npuvmepe nokasaHbl Koop-
southBL: 43.46 OWHaTbl  pamkuM  reorpaduyeckomn
northBL: 62.56 Tpaneumn: cm. MOCT P 57668

CRS scope: scope: [MpocTpaHcTBEHHaA NpUBA3Ka

EllipsoidalCS [eorpacduueckas CK moxeT BbiTb
OBYX- MNKM TpexmepHol. OnuncaHne
ocewn bygeTt gaHo gBa wnuv Tpu pasa,
B 3aBMCMMOCTU OT OBCTOATENLCTB.
B atom npumepe, HecmoTps Ha
1o, 4yTo CK ABNsieTca TpexmepHoM,
npegnonaraeTcs, YTo BEKTOP KOOp-
OWHAT COOEPMKWUT TOMBKO LUMPOTY W
[AOMNroTy, W, CrefoBaTensHO, onuca-
Hue TpeTken ocu CK He TpebyeTca

Ellipsoidal name: LupoTa n gonrota B rpagycax [Mouck nogxogdAwen 3anvcu Ana

coordinate obazatenbHoro umeHn CK wvacto

system name: ABMNAETCA NpobnemMon, MOCKOMbKY
HE CyLIEeCTBYET YCTaHOBMNEHHON
NpakTUKn MmeHoBaHna CK
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unit identifier:

ATpnbyT MHaoeHTMdwukaTtop UML CogepxaHue KommeHTapwuii
CoordinateSystemAxis
Coordinate name: [eogesuyeckas wnpoTa
system axis
name:
Coordinate axisAbbrev: 0}
system axis
abbreviation:
Coordinate axisDirection: CeBep
system axis
direction:
Coordinate axisUnitlD: pagyc
system axis

CoordinateSystemAxis

abbreviation:

Coordinate name: [eopeandeckaa gonrota
system axis

name:

Coordinate axisAbbrev: Y

system axis

unit identifier:

Coordinate axisDirection: BocTok
system axis

direction:

Coordinate axisUnitlD: pagyc
system axis

GeodeticReferenceFra-
me

BPEMEHW CemMunapameTpUYeCcKUM
npeobpa3oBaHMeEM  TPEXMEPHbIX
reoLeHTPUYECKMX O0EeKapTOBbLIX KO-
opauHat ITRF2008 »u ckopocTen

GostExpert.ru
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Geodetic name: North  American Datum 1983
reference (CSRS) Bepcua 6
frame name:
Geodetic remarks: YTBepxaeHa degepancHeiM npa- | HeobsasatenwHas 3anvcb
reference BuTEnNLCTBOM KaHage, a Takke
frame npaeuTENLCTBAMMU AnbbepThl,
remarks: BputaHckon Konymbun, MaHuto-
6bl, HetochayHanernaa u Jllabpano-
pa, Hoeon LWotnaHamu, OHTapuo,
octposa lNpuHua Sayapaa. 3ame-
Huna NAD83(CSRS) vb. 3ameHe-
Ha NAD83(CSRS) v7
Geodetic anchorDefinition: Peanusaumnsa NAD83 ana KaHnan- | HeobsasatenbHasa 3anuck
reference ckol npoctpaHcTBeHHou CK, cea-
frame anchor 3aHHon ¢ CSRS98 unu CSRS.
definition: CK onpegensetca 3aBucALUM OT
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AtpubyTt WHpenTucmkatop UML CoaepxaHve KommeHTapuin

MX W3MEHEHUS ANS TEeppUTOpPUN
KaHagbl, a Takke rpaHuyalmx
¢ CWA w MpeHnaHoven Ha cTaH-
napTHyr anoxy 2010.0. CK BepHa
Ha Teppwtopun CeBepHon Ame-
PWKW 1 Ha ApYT1e 3Moxu ¢ npume-
HEHWEM Tpex MpPOCTPAHCTBEHHBLIX
CKOpPOCTEW BpalleHus, npencras-
NARLWNX  OBWXKEHWE TEKTOHWUYe-
ckux nnut CeBepHoW AMEPUKX MO
mogenu NNR-NUVEL-1A. Havano
KoopauHaT, macltab v opueHTa-
umMsa CK HomumHanbHO onpefene-
Hbl Kak Ans HaseMHOW CUCTEMBI
BIH 1984 (BTS84)

Geodetic publicationDate: 2010-01-01 HeobsazarensHana 3anuck

reference

frame

publication

date:

PrimeMeridian Mockonbky TN CK — Geode-
ticReference Frame, ecnu Obl
atoT knacc PrimeMeridian oT-
cytctBoBan, atpubytel  «Prime
meridian name» u «Prime meridian
Greenwich longitude» npuHann 6bl
3Ha4EHUA N0 YMONMYaHUIO

Prime name: Greenwich [Mockonkbky 3Ha4YeHWeM 3Toro aTpu-

meridian byta siBnaerca «Greenwich», npe-

name: [OCTaenATb MHopMauuo o6 aTom
atpubyTe He obazaTensHO

Prime GreenwichLongitude: 0 rpagycos [MockonbKky  3Ha4YeHWEM  MMEHU

meridian HYfeBOro MepuauaHa ABNAeTcs

Greenwich «Greenwich», HeT Heobxogumo-

longitude CTW NpefocTaBnATb WMHopmaumio
O AONroTe rPUHBUYCKOIO HYMEeBOoro
MepuavaHa

Ellipsoid

Ellipsoid name: GRS 1980

name:

Length of semiMajorAxis: 6378137.0 m

semi-major

axis:

Inverse inverseFlattening: 298.2572221

flattening:
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Mpumep 0.2.5. Neorpadmyeckana CK NOHMKEHHOW TOYHOCTU C 00beAUHeHWeM AaHHbIX (M HECKONBbKUMU

BXOOAHLIMU 3anuncA MVI)

Tabnwuua O.7

ATpubyT UHpentncumkarop UML CopepxaHue KommeHTapun
GeographicCRS

CRS name: name: WGS 84 ensemble

CRS alias: alias: WGS 84

CRS domain: domain: Cdpepa 1 obnacTb Ucrnonb3oBa-

HWA MOTYT NOBTOPATLCSH

CRS scope: scope: GIS

CRS validity: domainOfValidity: EX_GeographicBoundingBox B atoMm npumepe nokasaHbl
westBL: -180 3NEMEHTHI reorpacdu4eckon
eastBL: 180 orpaHvyuBatoLLEn paMKu;
southBL: —90 cm. OCT P 57668
northBL: 90

CRS scope: scope: [MpunoxeHMa HW3KOW W cpedHein
TOYHOCTH

CRS validity: domainOfValidity: Beck mup B atom npumepe nokasaH npwu-

Mep reorpadu4eckoro onuca-
Huga: cm. TOCT P 57668

CRS remarks:

remarks:

WGS 84 ucnoneayetca ana obo-
3HaveHus NMbo McxodHou (Ha oc-
HoBe Transit) peanuzaumn, nnbo
COOTBETCTBYOLEro  0bbeauHe-
HUA AaHHbIX. [Ina npunoxeHui ¢
BbICOKOW TOYHOCTBI0 MCMOMNb3YHOT
OfHY W3 KOHKPETHBIX peanuaauuii

10T aTpMbyT HeobAzaTeneH

EllipsoidalCS

Ellipsoidal
coordinate system
name

name

LWnpoTa v gonrota B rpagycax

Mouck nooxogsawen 3anucu
nna obsasatensHoro umeHu CK
yacto saenAetca npobnemon,
MOCKOMBKY He  CyWecTByeT
YCTAHOBMNEHHOW NPaKTUKLA NMe-
HoBaHus CK

CoordinateSystemAxis

axis unit identifier:

Coordinate system name: [eopesnyeckas wuporta
axis name:

Coordinate system axisAbbrev: ©

axis abbreviation:

Coordinate system | axisDirection: Cesep

axis direction:

Coordinate system | axisUnitlD: panyc

CoordinateSystemAxis

Coordinate system
axis name:

name:

[eogesndeckan gonrota
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OkoHYaHue mabnuubi .7

axis unit identifier:

ATpnbyT Wraentndoukatop UML CopepxaHue KommeHTapuin
Coordinate system axisAbbrev: A
axis abbreviation:
Coordinate system | axisDirection: BocTok
axis direction:
Coordinate system | axisUnitlD: pagyc

DatumEnsemble

Mpumep obbeauMHEHUS AaHHbIX
vcnone3yet abbpesnatypy ana
KaXJoro KOMMOHEHTa B Kaue-
CcTBE WAEHTUdMKaTopa KOMMo-
HEHTa

Datum ensemble
name

name:

WGS 84 obbeguHeHre OaHHbIX

Conventional
reference system:

conventionalRS:

WGS 84

Geodetic reference | datumiD: WGS 84 (Transit)

frame ID:

Geodetic reference | datumlD: WGS 84 (G730)

frame ID:

Geodetic reference | datumiD: WGS 84 (G873)

frame ID:

Geodetic reference | datumiD: WGS 84 (G1150)

frame ID:

Geodetic reference | datumiD: WGS 84 (G1674)

frame ID:

Geodetic reference | datumiD: WGS 84 (G1762)

frame ID:

Ellipsoid MpumedyaHmne — 3Ta WH-

dopmauus o6 annuncouge no-

Ellipsoid name: name: WGS 1984 BTOPSETCS ANS KAKAOT0 UAEH-

Length of semi- semiMajorAxis: 6378137.0 m TatbegTORE  CK. [uchonsKy

major axis: BCE YMeHbl 06beduHeHNa OaH-
HbIX [OMKHblI  MCNOMbL30BaTh

Inverse flattening: inverseFlattening: 298.257223563 OAVH W TOT Xe annuncowna, ans
oT4yeTa UHopMaLUO Heobxo-
OMMO NpefocTaBWTe  TOMBKO
oawvH pa3. 3geck oH oTobpaxa-
eTcs rnocne nocnegHen 3anucu
OaHHBIX

Ensemble ensembleAccuracy: 1™

accuracy:

DatumEnsemble
remarks:

remarks:

Peanuzauun pasnuyaotca  Ha
0,7 m wmexagy Transit n G730,
0,2 m mexxgy G730 u G873,

0,06 m mexxgy G873 n G1150,
0,2 m mexxgy G1150 n G1674,
0,02 m mexgy G1674 n G1762

HeobazaTenbHbl aTprdyT
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B atom npumepe nokazaHo nonHoe onpegenerue CK, ykazanHon B npumepe [O.1.

Tabnuuya 0.8

ATpubyT WHuaeHTudukatop UML CopepaHue KommeHTapui
ProjectedCRS
Projected CRS name: NAD27/Anscka, 30Ha 4
name:
CRS scope: scope: Tonorpadudeckie CbeEMKN 31oT atpubyT HeobAzateneH, HO
pekoMeHayeTca
CRS validity: domainOfValidity: Ansacka mexagy 148 u 152 rpa- | Otor aTpubyt HeobssaTeneH, HO
Aycamu 3anagHow JonroTsl pekoMeHayeTcA
baseCRS
Base CRS name: name: NAD27

GeodeticReference-
Frame

310 yHacnemoBaHo oT 6aso-
Bo CK. [lMockonbky Tun CK —
GeodeticReferenceFrame, a
krnacc PrimeMeridian otcyTtcTBy-
eT, atpubyTel: UMA HyneBoro Me-
puavaHa v gonrota no puHBUYY
NPUHUMAIOT 3HAYEHUS MO ymon4a-
Huo «Greenwich» n «0 degrees»
COOTBETCTBEHHO

coordinate system
name:

ctema koopauHart (ftUS)

Geodetic reference | name: North American Datum of 1927

frame name

Geodetic reference | alias: NAD27 HeobsasaTencHbIA aTprbyT
frame alias

Ellipsoid B atom npumepe B Ka4ecTBe BTO-
poro onpefensiowero napametpa
WCMNonb3yeTcs Manas nonyochb

Ellipsoid name: Name: Clarke 1866

Length of semiMajorAxis: 6378206.4 m

semi-major axis:

Length of semi- semiMinorAxis: 6356583.8 m

minor axis:

Ellipsoid remarks: remarks: O6patHoe cxatue 294 9786982 | remarks — HeobA3aTenbHbIA aTpu-
nonyyeHo wn3 Bonbwown n ma- | 6yT
noi nonyocen. bonblwas nony-
ocbk cocTtaenset 20925832.164
CEeBEpPOAMEPUKAHCKMX  doyTOB
(ftUS)

CartesianCS OekaptoBa CK moxeT 6bITb OBYX-
nnu TpexmepHon. OnucaHve ocen
6ynetr gaHo 2 wnu 3 pasa, B 3a-
BUCMMOCTM OT OBCTOATENLCTB.
B atom npuwmepe cuctema OBYX-
MepHas

Cartesian name locynapcTeBeHHas NnaHoBas cu-
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ATpunbyT

MHaexTudmkarop UML

Conepxanune

KommeHTapui

Cartesian
coordinate system
remarks:

remarks:

1 pyT US = 12/39.37 m

CoordinateSystem-
Axis

310 aTpubyThl Ans NepBOW OCH,
ncrnonb3yemble NepBon KoopauHa-
TOW B BEKTOpe

axis unit identifier:

Coordinate system | name: BocTok

axis name:

Coordinate system | axisAbbrev: X

axis abbreviation:

Coordinate system | axisDirection: BocTok

axis direction:

Coordinate system | axisUnitlD: dyT US

axis unit identifier:
CoordinateSystem- 3710 aTtpubyThl ANs BTOPOW OCK, KUC-
Axis nonb3yemele BTOPOW KOOpOWMHATON

B BEKTOpE

Coordinate system name: CeBep

axis name:

Coordinate system | axisAbbrev: Y

axis abbreviation:

Coordinate system | axisDirection: Cesep

axis direction:

Coordinate system | axisUnitlD: oyt US

DerivingConversion

Coordinate
operation name:

name:

Ansacka SPCS27 3oHa 4

OperationMethod

Coordinate
operation method
name:

name:

[NonepeyHaa npoekuus Mepka-
TOpa Ha annunconae

Coordinate ope- formula citation: John P. Snyder. Map Projec- | Cl_Citation onncaHo B
ration method tions. A Working Manual. US | TOCT P 57668
formula citation: Geological Survey Professional
Paper 1395 (cm. [15])
OperationParameter Konuuectso  napametpoB  (n)

onpegeneHo dopMynol meToga
pencteus. KMmeHa napameTpos,
3HaveHusa (MpyM HeobxoOMMOCTH,
HeobssaTensHble atpubyThl) ByayT
3ajaHel N pa3 B 3aBMCUMOCTW OT
cuTyaumm

Operation
parameter name:

name:

LLnpoTa Havyana
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parameter name:

ATpubyT WMHaeHTudmkatop UML CopepxaHue KommeHTapwii

ParameterValue:

Yucnosoe value: 54 rpapgyca

3HayeHue

napametpa

OencTeua:
OperationParameter

Operation name: HonroTta Havana

ParameterValue:

parameter name:

Yncnoeoe value: —150 rpapycos
3Ha4eHue
napametpa
OencTeua:
OperationParameter
Operation name: MacwTab
parameter name:
ParameterValue:
Yucnoeoe value: 0,9999 beapasamepHoe OTHOLLEHME
3Ha4yeHue
napametpa
OEencTBUSA:
OperationParameter
Operation name: CmMelleHMe Ha BOCTOK

ParameterValue:

parameter name:

Yucnosoe value: 500 000 chyTor US
3HaveHune
napameTtpa
nencTeuns:
OperationParameter
Operation name: CmMellleHue Ha ceBep

ParameterValue:

Yucnosoe
3HaYeHue
napametpa
NencTemns:

value:

0 dyToB US
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Mpumep 0.2.7. CK npoekuuu (B npocTpaHcTBe)

Tabnuua .9

Tbl, MeXay akBaTopoM K 84° ce-
BEPHOW LWMPOTbI, Ha cyle 1 B
Mope

AtpnbyT WMHoeHTudukatop UML CopepxaHue KommeHTapuid
ProjectedCRS
Projected CRS name: WGS 84 (G1762)3ona UTM
name: 31N 3D
CRS scope: scope: 3D npocTpaHcTBeEHHasa NpuBA3Ka
nsobpaxeHus
CRS validity: domainOfValidity: Mexagy 0° n 6° BocTouHOM gonro-

baseCRS

Base CRS name:

name:

WGS 84 (G1762) — LatLonEht

GeodeticReference-
Frame

Peanusauma CK Hacnegyetcs
oT 6azoeoi CK

coordinate system
name:

Geodetic reference | name: O6Lwes3emHas cuctemMa KoopauHaTt
frame name: 1984 r. (G1762)
Ellipsoid
Ellipsoid name: name: WGS 1984
Length of semi- semiMajorAxis: 6378137.0 m
major axis:
Inverse flattening: inverse flatenning: 298.257223563
CartesianCS
Cartesian name: [pocTpaHcTBEHHbIE  OEeKapToBbI

koopauHaTtel. OcK: BOCTOK, CEBep,
reofgeandeckas BbicoTa (E, N, h).
OpuveHTUpOBKa: BOCTOK, CeEBep,
BBEPX. EOWMHMLBI: MeTpbI

CoordinateSystem-
Axis

axis abbreviation:

Coordinate system name: BocTok
axis name:
Coordinate system | axisAbbrev: X
axis abbreviation:
Coordinate system | axisDirection: BocTok
axis direction:
Coordinate system | axisUnitlD: M
axis unit identifier:
CoordinateSystem-
Axis
Coordinate system name: CeBep
axis name:
Coordinate system | axisAbbrev: Y
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axis unit identifier:

ATtpudyTt MHoeHTndukaTop UML CopepxaHune KommeHTapuia
Coordinate system | axisDirection: Cesep
axis direction:
Coordinate system | axisUnitlD: M

CoordinateSystem-
Axis

axis unit identifier:

Coordinate system name: [eopesnyeckas BeICOTa
axis name:

Coordinate system axisAbbrev: h

axis abbreviation:

Coordinate system | axisDirection: Beepx

axis direction:

Coordinate system | axisUnitlD: M

DerivingConversion

operation scope:

Coordinate name: 3oHa UTM 31N
operation name:
Coordinate scope: Tonorpadundeckne CbEMKN

Coordinate
operation validity:

domainOfValidity:

Mexgy 0° n 6° BocTo4HOIM gonro-
Thl, MEXOy akBaTopom M 84° ce-
BEPHOI LUMPOTLI, HA Cylle u B
Mope

operation method
formula:

OperationMethod
Coordinate name: [MonepeyHas npoekuus Mepkato-
operation method pa
name:
Coordinate remarks: OeyxmepHas npoekums. [eope-
operation method 3ndeckas BbicoTa ©0asoBon CK
remarks: Be34e NpoxXoauT Kak TPeETbA Mpo-
CTPaHCTBEHHAas OCb [eKapTOBOM
CUCTEMBI
Coordinate formula: (Cl_Citation) [Cchinka (CI_Citation) Ha dop-

Myny unu caMma popmyna gormK-
Hbl BbITE NpUBEAEHb! 30eCk, HO
He onucaHbl NogpobHo B 3TOM
npumMmepe]

OperationParameter

Konuuecteo napametpoB (n)
onpegeneHo chopmMynon. MimeHa
napameTpoB, 3Ha4YeHus (Npu He-
obxoaMmocTH, HeobsasaTenbHble
aTpubyTel) ByayT 3afaHbl N pa3
B 3@aBMCUMOCTW OT CMTyauuu

Operation
parameter name:

name:

Wwnpota Havana
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parameter name:

ATpnbyT MHaoeHTMdukaTtop UML CogepxaHue KommeHTapum
ParameterValue
Yucnosoe 3Haqe- value: 0 rpagycoB
HWe napameTpa
OEencTBuS:
OperationParameter
Operation name: [onrota Ha4yana

ParameterValue

HWe napameTtpa
O0EencTBUS:

Yucnosoe 3Have- value: 3 rpagyca
HWe napameTpa
NencTBUA:
OperationParameter
Operation name: MacwTab
parameter name:
ParameterValue
Yucnosoe 3Have- value: 0.9996 BezpasmepHoe oTHOLWEHWe

OperationParameter

Operation
parameter name:

name:

CMelLeHMe Ha BOCTOK

ParameterValue

parameter name:

Yucnosoe value: 500 000 m
3Ha4YeHue
napameTpa
NEencTBUA:
OperationParameter
Operation name: CwmelleHve Ha ceBep

ParameterValue

Yucnosoe
3HaYeHne
napameTpa
0encTBus:

value:

Mpumep 0.2.8. MNMpoussogHan CK npoekuun

Tadbnwuuya O.10

ATpubyT WupeHtudmkarop UML Copepxanve KommeHTapui
DerivedProjectedCRS
Derived Projected name: NAD27/Gulf of Mexico specu-
CRS name: lative seismic survey bin grid
CRS scope: scope: Geophysical exploration Otor arpubyTt HeobaAzaTeneH, HO
pekomeHOyeTcd
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ATtpudyTt MHoeHTndukaTop UML CopepxaHue KommeHTapwuii
CRS validity: domainOfValidity: US — Gulf of Mexico O1oT atpubyTt HeobazaTeneH, HO
pekoMeHzyeTcA
baseCRS
Base CRS name: name: NAD27/Texas South Central

GeodeticReference-
Frame

YHacnegoeaHo o1 0asosBon CK.
Mockonbky TN CK — Geodetic-
ReferenceFrame, a knacc Prime-
Meridian otcyTcTBYeET, aTtpubyThl
VMs HyNeBoro MepwguaHa v gonro-
Ta no PUHBUYY NPUHWMAIOT 3Hade-
HWA no ymonyanui «Greenwich» n
«0 degrees» COOTBETCTBEHHO

minor axis:

Geodetic reference | name North American Datum of 1927

frame name:

Datum alias: alias NAD27 HeobasatenbHbld aTpnbyT
Ellipsoid

Ellipsoid name: name: Clarke 1866

Length of semi- semiMajorAxis: 6378206.4 m

major axis:

Length of semi- semiMinorAxis: 6356583.8 m

Ellipsoid remarks:

remarks:

Inverse flattening derived from
semi-major and semi-minor
axes is 294.9786982

remarks — HeobsazaTenbHbIA aTpu-
byt

DerivingConversion

OnpegeneHve KapTorpaguyeckon
npoekumm Baszoson CK npoekumn

operation method
name:

Coordinate name: Texas South Central SPCS27
operation name:

OperationMethod
Coordinate name: Lambert Conic Conformal

(2SP) ellipsoidal formula

Coordinate
operation method
formula citation:

formula citation:

John P. Snyder. Map Projec-
tions — A Working Manual. US
Geological Survey Professio-
nal Paper 1395. Cwm. [15]

CI_Citation — cm. TOCT P 57668

OperationParameter

KonuyecTeo napameTpoe (n) onpe-
geneHo chopmynoin. MmeHa napa-
MeTpOB, 3Ha4yeHusa (npu Heobxoau-
MOCTHW, HeobAzaTenbHbIE aTpUbYThI)
OyoyT OaHbl n pas, B 3aBUCUMOCTU
OT cUTyauum

Operation
parameter name:

name:

latitude of origin
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ATpnbyT

MHaoeHTMdukaTtop UML

Conepxanune

KommeHTapuin

ParameterValue

HWe napameTpa
OencTBuUS:

Yucnosoe 3Haqe- value: 27.83333333333 degrees 27°50'N
HWe napameTpa
OEencTBuS:
OperationParameter
Operation name: longitude of origin
parameter name:
ParameterValue
Yucnosoe 3Have- value: —99 degrees
HWe napameTpa
NencTBUA:
OperationParameter
Operation name: Latitude of 1st standard
parameter name: parallel
ParameterValue
Yucnosoe 3Have- value: 28.383333333333 degrees 28°23'N
HWe napameTpa
O0EencTBUS:
OperationParameter
Operation name: Latitude of 2nd standard par-
parameter name: allel
ParameterValue
Yucnosoe 3Have- value: 30.283333333333 degrees 30°17'N

OperationParameter

Operation
parameter name:

name:

false easting

ParameterValue

Yucnosoe 3Ha4ve-
HWe napameTtpa
n0encTeuns:

value:

2000000 US survey foot

OperationParameter

Operation
parameter name:

name:

false northing

ParameterValue

Yucnosoe 3Ha4e-
HWE napameTpa
OEencTBuSA:

value:

0 US survey foot

DerivingConversion

OnpeneneHve nNpou3BOAHOrO Mpe-
obpasoauna Anga npoussogHon CK

Coordinate
operation name:

name:

Gulf of Mexico speculative sur-
vey bin grid
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ATtpudyTt MHoeHTndukaTop UML CopepxaHue KommeHTapwuii
OperationMethod
Coordinate name: P6 (I = J-90°) seismic hin grid

operation method
name:

transformation

Coordinate opera-

tion method formula

formula citation:

EPSG Guidance note 7-2
«Coordinate Conversions and

Cl_Citation — cm. [OCT P 57668

citation: Transformations including For-
mulas» |IOGP Geomatics Pub-
lication 373-7-2
OperationParameter KonuuecTteo napameTpoB (n)
onpepeneHo copmynon. WMmeHa
napamMeTpoB, 3HaYeHWs (nNpuM He-
obxognmocTu, HeobAsaTenbHbIe
aTpubyTel) ByayT OaHbl N pas, B 3a-
BUCMMOCTK OT CUTyaLK
Operation name: Bin grid origin |
parameter name:
ParameterValue
Yucnosoe 3Hade- value: 5000 I-bin

HWe napameTpa
OeUCTBUA:

OperationParameter

Operation
parameter name:

name:

Bin grid origin J

ParameterValue

YucnoBoe 3Ha4e-
HWe napameTpa
OEenCTBUSA:

value:

0 J-bin

OperationParameter

Operation
parameter name:

name:

Bin grid origin easting

ParameterValue

YucnoBoe 3Ha4e-
HKe napameTpa
OenCcTBUA:

value:

871200 ftUS

OperationParameter

Operation
parameter name:

name:

Bin grid origin Northing

ParameterValue

Yucnoeoe 3Hade-
HWe napameTpa
OenCcTBUA:

value:

10280160 ftUS

OperationParameter

Operation
parameter name:

name:

Scale factor of bin grid
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ATpnbyT

MHaoeHTMdukaTtop UML

Conepxanune

KommeHTapuin

ParameterValue

Yucnosoe 3Ha4ve-
HWe napameTtpa
0encTeus:

value:

1.0

OperationParameter

Operation
parameter name:

name:

Bin width on l-axis

ParameterValue

Yucnosoe 3Hade-
HWe napameTpa
nencTeus:

value:

82.5 ftUS

OperationParameter

Operation
parameter name:

name:

Bin width on J-axis

ParameterValue

Yucnosoe 3Ha4e-
HUe napameTtpa

value:

41.25 ftUS

HWe napameTpa
OenCcTBUSA:

0EencTBUA:
OperationParameter
Operation name: Map grid bearing of bin grid
parameter name: J-axis
ParameterValue
Yuncrioeoe 3Have- value: 340°

OperationParameter

Operation
parameter name:

name:

Bin node increment on |-axis

ParameterValue

Yucnosoe 3Hadve-
HWe napameTtpa
OEenCcTBUSA:

value:

1.0

OperationParameter

Operation
parameter name:

name:

Bin node increment on J-axis

ParameterValue

Yucnoeoe 3Hade-
HWe napameTpa
OencTBusA:

value:

1.0
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ATtpudyTt

MHoeHTndukaTop UML

CopepxaHue

KommeHTapwuii

OrdinalCS

AdhduHHaa CK moxeT BbiTe OByX-
vnu TpexmepHow. OnucaHue ocewn
GyoeT gaHo gBa WNw Tpu pasa, B
3aBUCUMOCTM OT OBCTOATENLCTB.
B sTOM npumepe cuctema AByx-
MepHas

Ordinal coordinate
system name:

name:

Gulf of Mexico speculative
seismic survey bin grid

CoordinateSystem-
Axis

3710 aTpubyThl 4N NepBON OCKH, UC-
nonb3yemMble NepBOW KOOpOWHATOW
B BEKTOpe

axis direction:

Coordinate system name: Bin grid |

axis name:

Coordinate system | axisAbbrev:

axis abbreviation:

Coordinate system | axisDirection: northNorthWest

axis direction:

Coordinate system | axisUnitlD: 1

axis unit identifier:
CoordinateSystem- 3710 atpubyThl ANA BTOPOW OCU, UC-
Axis nonb3yemMble BTOPOM KOOPOWHATOW

B BEKTOpE

Coordinate system name: Bin grid J

axis name:

Coordinate system | axisAbbrev: J

axis abbreviation:

Coordinate system axisDirection: westSouthWest

Coordinate system
axis unit identifier:

axisUnitID:

Mpumep 0.2.9. Cuctema BbICOT

Tabnwuua O.11

system remarks:

ATtpubyTt WHpenTncukatop UML CopepxaHue KoMmeHTapuii

Vertical CRS

Vertical CRS name: | name: NGVD29 height

CRS scope: scope: National height system

CRS validity: domainOfValidity: Conterminous US (lower 48 states)

CRS remarks: remarks: Superseded by NAVD88
VerticalCS

Vertical coordinate name: Gravity-related height

system name:

Vertical coordinate remarks: 1 US survey foot = 12/39.37 meter

GostExpert.ru

https://GostExpert.ru/gost/gost-70846.16-2024

133


https://gostexpert.ru?utm_source=pdf&utm_medium=69850
https://gostexpert.ru/gost/gost-70846.16-2024?utm_source=pdf&utm_medium=69850&utm_term=page

FOCT P 70846.16—2024

OkoHYaHue mabnuubsr .11

ATpnbyT

Wraentndoukatop UML

CopepxaHue

KommeHTapui

CoordinateSystemAxis

axis direction:

Coordinate system name: height
axis name:

Coordinate system axisAbbrev: H
axis abbreviation:

Coordinate system | axisDirection: up

Coordinate system
axis unit identifier:

axisUnitlD:

US survey foot

VerticalReference-
Frame

frame alias:

Vertical reference name: National Geodetic Vertical Datum of
frame name: 1929
Vertical reference alias: NGVD29 HeobsizaTenbHbln aTpnbyT

Vertical reference
frame anchor defi-
nition:

anchorDefinition:

26 tide gauges in the US and Canada

HeobsazatensHbln aTpmubyT

Vertical reference
frame realization
method:

realization:

levelling

HeobazatencHuld aTpubyT,
NOKas3aHHbIA 34eCb TOMbKO
B Ka4yecTBe npumepa

Mpumep 0.2.10. CucTema BbICOT HAa OCHOBE MOAENM BbICOT (KBasu)reonaa

CuvcTema BbICOT Ha OCHOBE MOZENW BbICOT (kBaau)reonaa peannsyetcs nyTem npuMeHEeHUa MOL4Enn BbIiCOT (KBasu)
reouaa k reogeaundeckon CK. OgHako a1o He npowaBoaHas CK, nockonbKy cucTema BhICOT HE HacnedyeT Ha4ano v uc-
XOOHble NYHKThI reofgeandeckoin CK, a umeeT cBou cobBCTBEHHbIE UCXOAHbIE NYHKTHI U peanu3auno. Mogens BeICOT (kBa3u)
reouga onuckiBaetcs kak npeobpaszoBaHue koopaouHat. OgHa M Ta e CMCTeMa BbICOT Ha OCHOBE BLICOT (KBasu)reoupa
TaKke MoXeT ObITh peanuaoBaHa U3 Apyron reogeavdeckon CK (B aaHHom cnydae ITRF2008) nocpencteoM npvMeHeHUs
BTOpPOW Modenu BelcoT (kBa3u)reomaa. Kaxaaa na mofenei BeICOT (KBa3w)reouaa npumeHaeTca k onpegenenHon CK. Mo-
Aenb BbICOT (KkBasu)reomaa U CMCTEMAa BbICOT CBA3aHbl APYyr ¢ ApyroM nocpencrtsom accouuauunn HeightTransfomation.
Cwm. npumep O.5.2 ons onucanus Mogenu BelcOThl (KBasn)reovaa.

Tabnuuya O.12

berta; British Columbia; Manitoba; New
Brunswick; Newfoundland and Labra-
dor; Northwest Territories; Nova Scotia;
Nunavut; Ontario; Prince Edward Island;
Quebec; Saskatchewan; Yukon

ATpnbyT WNHpeHTudomkatop UML CopepxaHue KommeHTapwuii
Vertical CRS
Vertical CRS name: name: CGVD2013 — OHt
CRS scope: scope: Spatial referencing
CRS validity: domainOfValidity: Canada — onshore and offshore: Al-

CRS remarks:

remarks:

WertouHuk: M. Veronneau and J. Huang.
The Canadian Geodetic Vertical Da-
tum of 2013 (CGVD2013). Geomatica,
Vol. 70, No. 1, 2016, pp. 9—19. 3ame-
HaieT CGVD28
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system name:

ATpubyT MHgerTndukatop UML CoaepxaHve KommeHTapuii
VerticalCS
Vertical coordinate name: Gravity-related height

CoordinateSystem-
Axis

axis unit identifier:

Coordinate system name: height
axis name:

Coordinate system axisAbbrev: H
axis abbreviation:

Coordinate system axisDirection: up
axis direction:

Coordinate system axisUnitlD: metre

VerticalReference-
Frame

frame alias:

Vertical reference name: Canadian Geodetic Vertical Datum of
frame name: 2013
Vertical reference alias: CGVvD2013 HeobAsaTensHbIn aTpy-

oyt

Vertical reference
frame anchor defi-
nition:

anchorDefinition:

CGVD2013 — cuctema BLICOT, OCHO-
BaHHas Ha rpaBMMETPUYECKMX BblCOTaXx
reovga 2013 r. (CGG2013) B KOOpOWHa-
Tax NAD83(CSRS) v6. BuicoTel oTcyn-
ThIBAKOTCA OT YPOBEHHOW MOBEPXHOCTM C
noteHuuanom W, = 62 636 856.0 m?/c?,
NMPUHATON 38 CPEAHWIA YPOBEHL MOpS Y
nobepexba CepepHo AMeEpUKM. ITO
onpefeneHue W 3HadeHwe W, npuHa-
Tbl NO cornaweHuo mMexay Kanagon m
CLUA.

KaHagckuin  rpaBUMETpPUYEeCcKMA reoug
2013 . (CGG2013) — nepeas peanu-
3aumsa Takow cucTembl BbicOT. Cuctema
BblcoT CGG2013 onpeneneHa kak cTa-
Tnyeckana Ha anoxy 2011.0. JocTtynHa B
cuctemax NAD83(CSRS) n ITRF2008
Ha annuncouge GRS80, moxeT npw-
MeHaTbcsd BMecTe ¢ [HCC. Optome-
Tpuyeckue BeicoTel B CGVD2013 moryT
BbITb MONyYeHbl U3 TE0AE3MYECKUX Bbi-
coT B cuctemax NAD8B3(CSRS) v6 unu
ITRF2008 Bbl4MTAHMEM BbICOThHI reouaa
CGG2013 B CK NAD83(CSRS) v6 unu
ITRF2008, cooTBETCTBEHHO

HeobazaTenbHbIn atpu-
%

frame realization
method:

Vertical reference publicationDate: 2013-11-28
frame publication

date:

Vertical reference realization: [eounn
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ATpnbyT

Wraentndoukatop UML

CopepxaHue

KommeHTapui

Geoid model:

heightTransformation:

CGG2013

3710 cchiNKa Ha Mofgenb
reouga, NOCpeacTBOM KO-
TOpOR onpegensieTca aTa
CUCTEMA BLICOT.

3710 onuMcaHo B npume-
pe [.5.2, nocpeacTtsom
KOTOPOro MOXHO YCTaHO-
BWTb, YTO WMCXOOHOW reo-
nesndeckor CK ssnsetca
NADB83(CSRS) v6

Mpumep 0.2.11. CocraBHana CK (npoekuus + BbicoTa)
B aTom npumepe nokasaHa coctaBHas npocTpaHcTBeHHas CK, obpasosaHHas 13 CK npoekumun 1 cMcTeMbl BbICOT.

Tabnuua .13

scope:

heighting related to mean
sea level

ATpubyT WuaeHTucukatop UML CopaepxaHue KommenTapui
CompoundCRS OTOT npumep 3agaeT 3anucb: BOC-
ToK E, ceeep N, BbicoTa Haf ypos-
HeM mMops
Compound CRS name: British National Grid + ODN
name:
Compound CRS scope: National mapping including

Compound CRS
validity:

domainOfValidity:

Great Britain mainland

[anee onucaHbl oTAenbHble cUcTe-
Mbl, obpasylowme coctaBHyo CK.
[MocnepoeatensHOCTE BaxHa, Tak
KaK nogpasymeBaeT nopagok Koop-
OWHaT B 3anncun

scope:

scale topographic mapping,
engineering survey and GIS

ProjectedCRS 3atem gByxmepHaa CK npoekuun
onvcelBaeTcs cnocobom, aHanorny-
HbIM onucaHHoMy B npumepe [0.2.6
Projected CRS name: | name: British National Grid
Projected CRS scope: Large, medium and small-

Projected CRS

domainOfValidity:

England, Wales, Scotland,

axis abbreviation:

validity: Isle of Man
CartesianC$S

Cartesian coordinate name: National grid

system name:
CoordinateSystemAxis

Coordinate system name: easting

axis name:

Coordinate system axisAbbrev: E
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axis unit identifier:

ATpubyT WHpenTndmkatop UML CopepxaHue KommeHTapwuii
Coordinate system axisDirection: east
axis direction:

Coordinate system axisUnitlD: metre
axis unit identifier:

CoordinateSystemAxis
Coordinate system name: northing
axis name:
Coordinate system axisAbbrev: N
axis abbreviation:
Coordinate system axisDirection: north
axis direction:
Coordinate system axisUnitlD: metre

GeodeticReference-
Frame

Geodetic reference name: Ordnance Survey of Great
frame name Britain 1936

Ellipsoid
Ellipsoid name name: Airy 1830

Length of semi-major
axis

semiMajorAxis:

6377563.396 m

Inverse flattening

inverseFlattening:

299.3249646

scope:

Conversion
Coordinate operation | name: British National Grid
name:
Coordinate operation | scope: Topographic mapping

OperationMethod

method formula:

Coordinate operation name: Transverse Mercator
method name:
Coordinate operation | formula: [Citation (Cl_Citation)

describing the formula or
the formula itself should
be given here and is not
detailed in this example]

OperationParameter

Operation parameter
name:

name:

latitude of origin

ParameterValue

Yucnosoe 3Ha4YeHue
napametpa
NencTBusA:

value:

49 degrees
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ATpUbyT

MugeHTudukatop UML

CogepxaHue

KommeHTapuin

OperationParameter

Operation parameter
name:

name:

longitude of origin

ParameterValue

Yucnoeoe 3Ha4eHue
napameTpa
nencTeus:

value:

-2 degrees

OperationParameter

Operation parameter
name:

name:

scale factor

ParameterValue

Yuncnosoe 3HaveHne
napamMeTpa
OencTBus:

value:

0.9996012717

OperationParameter

Operation parameter
name:

name:

false easting

ParameterValue

Yuncnosoe 3HaveHne
napameTpa
OENCTBUS:

value:

400000 m

OperationParameter

Operation parameter
name:

name:

false northing

ParameterValue

Yucnosoe 3HavyeHne value: —-100000 m
napameTpa
nNencTBus:
VerticalCRS 3aTtem cucTemMa BbICOT OMUCbLIBAET-
cA Tak ke, Kak B npumepe [0.2.9 nnn
n.2.10
Vertical CRS name: name: ODN

Vertical CRS validity:

domainOfValidity:

British mainland

axis abbreviation:

Vertical CRS scope: scope: National height system
VerticalCS

Vertical coordinate name: ODN heights

system name:
CoordinateSystemAxis

Coordinate system name: height

axis name:

Coordinate system axisAbbrev: H
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axis unit identifier:

ATpubyT WHpenTndmkatop UML CopepxaHue KommeHTapwuii
Coordinate system axisDirection: up
axis direction:
Coordinate system axisUnitlD: metre

VerticalReference-
Frame

Vertical reference
frame name:

name:

Ordnance Datum Newlyn

Mopsaok koopawHaT B 3anucu, oT-
HocsAwenca K coctaBHon CK, nog-
pasymeBaetca kak E, N, H

Mpumep 0.2.12

Tabnuua [0.14

. MHxkeHepHana CK B BUae cTpouTensHOW CETKH

ATpubyT

Wuaentudmkarop UML

CopaepxaHue

KommenTapui

EngineeringCRS

system name:

Engineering CRS name: Best building CRS
name:
CRS scope: scope: Building construction and maintenance
CRS validity: domainOfValidity: The Best building, Gondwanaland
CRS remarks: remarks: WctouHuk: M. Veronneau and J. Huang.
The Canadian Geodetic Vertical Da-
tum of 2013 (CGVD2013). Geomatica,
Vol. 70, No. 1, 2016, pp. 9—19. 3ameHs-
et CGVD28
CartesianCS [NockoneKky ecTb Tpu
ocu CK, ato Tpexmep-
Has cucTema
Cartesian coordinate name: Right-handed 3D CS

CoordinateSystemAxis

axis direction:

Coordinate system name: site east
axis name:
Coordinate system axisAbbrev: E
axis abbreviation:
Coordinate system axisDirection: northeast
axis direction:
Coordinate system axisUnitlD: metre
axis unit identifier:

CoordinateSystemAxis
Coordinate system name: site north
axis name:
Coordinate system axisAbbrev: N
axis abbreviation:
Coordinate system axisDirection: northwest
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OkoHYaHue mabnuubi f.14

ATpUbyT MuaeHTudukaTop UML CopaepxaHue KommeHTapuia
Coordinate system axisUnitlD: metre
axis unit identifier:
CoordinateSystemAxis

Coordinate system name: height

axis name:

Coordinate system axisAbbrev: H

axis abbreviation:

Coordinate system axisDirection: up

axis direction:

Coordinate system axisUnitID: metre

axis unit identifier:

Engineering Datum

Engineering datum name: Best building site

name:

Engineering datum anchorDefinition: Touka A B 10-3 yrny y4acTtka. Hanpaene-

anchor definition: HWe Ha TodKy B B c-3 yrny yyacTka 3aga-
eT ceBep ceTku. [naHoBble KOOpAUHATHI
ToukKn A paeHel [0; 0]. NnaHoBble koopau-
HaTbl Toukun B: [0, 273,46]. Beicota To4-
k1 A npuHaTa +50,0 m

Mpumep 0.2.13. CK gBuxyweroca o6bekTa (06bLeKkToLeHTpUIeckas)
Tabnwuua .15
ATpUBYT WMugeHtucpukatop UML CopepaHue KommeHTapuia

EngineeringCRS

system name:

Engineering CRS name: Cessna K-1234 CRS
name:
CRS scope: Scope: Aerial survey project ABC-123
CRS validity: domainOfValidity: Cessna K-1234
CRS remarks: remarks: Project ABC-123
CartesianCS MNockoneky ecTe Tpu ocu CK,
3TO TPexXmepHas cuctema
Cartesian coordinate name: Right-handed 3D CS

CoordinateSystemAxis

axis unit identifier:

Coordinate system name: forward
axis name:

Coordinate system axisAbbrev: X

axis abbreviation:

Coordinate system axisDirection: forward
axis direction:

Coordinate system axisUnitlD: metre
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ATpubyT WHpenTucmkatop UML CoaepxaHve KommeHTapwuii

CoordinateSystemAxis

Coordinate system name: starboard
axis name:
Coordinate system axisAbbrev: Y

axis abbreviation:

Coordinate system axisDirection: starboard
axis direction:

Coordinate system axisUnitlD: metre
axis unit identifier:

CoordinateSystemAxis

Coordinate system name: down
axis name:
Coordinate system axisAbbrev: Z

axis abbreviation:

Coordinate system axisDirection: down
axis direction:

Coordinate system axisUnitlD: metre
axis unit identifier:

Engineering Datum

Engineering datum name: Cessna K-1234

name:

Engineering datum anchorDefinition: Aircraft centre of gravity/inertial
anchor definition: reference system reference point

Mpumep 0.2.14. UHxeHnepHas CK nzobpaxeHun

Tabnuua O.16

ATpubyTt Mupentudukarop UML CopepxaHue KoMmmeHTapui

EngineeringCRS

Engineering CRS name: name: Photo 123456
CRS scope: scope: Building construction
and maintenance
CRS validity: domainOfValidity: The Best building,
Gondwanaland
OrdinalCSs [NockonbKy ecTb ABe 0ocu
CK, ato gByxmepHasa cwu-
cTeMa
Cartesian coordinate system name: name:

CoordinateSystemAxis

Coordinate system axis name: name: row
Coordinate system axis abbreviation: | axisAbbrev: R
Coordinate system axis direction: axisDirection: rowPasitive
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ATpubyT WMupeHTndukatop UML Copepxanue KommeHTapui

Coordinate system axis unit identifier: | axisUnitlD: micrometre

CoordinateSystemAxis

Coordinate system axis name: name: column
Coordinate system axis abbreviation: | axisAbbrev: C

Coordinate system axis direction: axisDirection: columnPositive
Coordinate system axis unit identifier: | axisUnitID: micrometre

Engineering Datum

Engineering datum name: name: Photo 123456

Engineering datum anchor definition: | anchorDefinition: Top left corner

0.3 3apaHue napametpudeckux CK

Mpumep O.3.1. Mapametpuueckasa CK c puanyeckum napametTpom (gaeneHue)

ATmocdepHoe gaBneHve ABNAETCH OCHOBHOW MEPOW BbICOTHI, WCMOMNb3yEMOW B aBWauvu M METeoponorvu, Ho
TOYHBIA NEepeBoq B BbICOTY 3aBUCWMT OT MECTHbIX aTMocdepHbix ycrnosun. B 1951 rogy MexgyHapogHas opraHv3auuvs
rpaxgaHckoi aBnauun (MKAO) Bkmiounna ISA B MexxayHapogHoe npaso’). C Tex nop BbINo HeCKONLKO OOMONHEHUI A0
BbicoThl 80 kM. C nybnukauuen [15] B 1975 rogy Beina yctaHoBneHa cTaHgapTHas aTMocdepa B AnanasoHe ot 2000 go
5000 m2) — cm. [15]—[17].

MonoxeHwe B atMocdepe namepsietTcs aTMmocdepHbIM 4aBNeHNEM, MOHOTOHHO YMEHbLLUAIOLMMCSH C BEICOTOR. XOTH
ISA zapaHa kak B hyTax, Tak U B MeTpax, MOAenb ONpefdenseT He reOMETPUYECKYHD BbICOTY, a NpubnuanTensHyto reomno-
TEHUManbHYK BENWYMHY. 3TO CBA3AHO C TEM, YTO CTaHOAPT UrHOPUPYET U3MEHEHUA TEMMEPAaTYpPhLl U AaBNEHUS B HKHENR
YyacTu aTMocdepbl. BulCOTbl Ha3biBaOTCA allenoHamu noneta (Hanpumep, FL320 HommHaneHo coctaensaet 32 000 dy-
ToB). [laxxe ecnu B caMoneTe AOCTYMHbI U3MEPEHWSA peanbHON BLICOTHI O 3EMHOW MOBEPXHOCTH, HANPUMEpP C MOMOLLLIO
pagapa unu GPS (THCC), nokasaHus gomkHbl BbITh NpeobpasoBaHsl B 3lWenoHbl noneta ISA, ecnu Tonbko NUMOT He
neTtaet no npasunam BuayaneHoro noneta (VFR) y semnu.

WcxonHoe 3HauyeHne yCcTaHOBNEHO NpY cpegHeM AaBNeHVUW Ha YypOoBHE MOpPA B cTaHaapTHol atmocdepe 1013,25 rex-
Tonackans (rMa), Takke BblpaxeHo B Munnubapax (M6), He B CK3).

MpumMeyaHue — Ecnu Bo3QyLIHOE CYQHO NETUT HA Manoi BeicoTe Haf Tonorpadmeit, gUcneTyep ycTaHaemm-
BaeT NepexoaHbli 3LUENOH MOMeTa WK BbICOTY, HUXE KOTOpoW |SA He MPUMEHSETCA, HO rAe BbINOMHAETCHA NPMBA3KA K
atMmocdepe. 3To BKMoYaeT B ceba cOpoc MCXOOHON TOHKW NUNOTOM, YTOObI yBeamTecA, YTO CamMONeT HaXO4WTCH Hag 3eM-
HOW NOBEPXHOCTLIO. HoBble ToUKKM (M3BecTHbIe Kak QNH) nepenatoTca no paguo oT gucneTyepa v NpeacTasnsaioT coboi
MPOrHO3 HaMMEHbLLLEro AaBMEHWA (MPYBEOEHHOTO K CpeaHEMY YPOBHIO MOPS) Ha cnegyolme 3 4 B 30HE HU3KUX MOMeToB
Unu Tekylllee aaeneHue Ha aspogpome (QFE), ecnu camoneT cobupaeTtcsi NpU3eMnTbCs.

Tabnuuya O0.17

ATpubyT WupenTtudomkatop UML CopepaHue KommeHTapuu

ParametricCRS

name: Parametric CRS name: MexayHapooHas cTaHgapTHas
atmocdepa MKAO (ISA)

alias: CRS alias: CrangaptHas atmocchepa HeobsaszaTerns-
WMO HbIA aTpubyT
scope: CRS scope: ABnauusa, MeTeoponorus

1) KoHBeHLMSA 0 MexayHapoaHOoI rpaxaaHckoil aBnaumm (Yukarckas KoHeeHUuWs 1947 1), npunoxeHue 8.

2) CraHpgapTHble aTMocdeps CLUA, MKAO 1 BMO (BcemupHas MeTeoponorMieckas opraHv3aLms) COBNafatoT co
cTaHgapTHon atMocdepou ISO ansg BeicoT 4o 32 KM.

3) Ansa aBuaumm B CeBepHoil AMepHKe Ha MPaKTUKE U MO 3aKOHY UCXOOHOE 3Ha4YeHWe yeTaHoBMNeHo B 29,92 goiima
pTyTHOro cTonba.
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npyveedeHHbIM B [16]

ATpunbyT MHoeHTudwmkaTop UML Copepxanue KommeHTapuin
domainOfValidity: CRS validity: Ot 2 oo 80 km B cBOBOOHO aT-
mocdhepe (Han 3emnen)
remarks: CRS remarks: Ot 2 po 32 km cosnagaet ¢ | Heobssartenb-

HblA aTpubyT

ParametricCS

name:

Parametric coordinate system name:

JLWenoH nonerta camoneTta

remarks:

Parametric CS remarks:

Boicota noneta FL320 paeHa
32000 chyTOR (reonoTeHUnans-
Has BbICOTa)

HeobszaTtenb-
HbIA aTpubyT

CoordinateSystemAxis

name: Coordinate system axis name: 3LWenoH noneta
axisAbbrev: Coordinate system axis abbreviation: FL
axisDirection: Coordinate system axis direction: Beepx

JOoNycTUMOW MNepexoHOW Bbl-
COTbl B PEIMOHAaX C penbedom

axisUnitlD: Coordinate system axis unit identifier: [eonoTeHUManbHbIe MeTPbl

minimumValue: Coordinate system axis minimum value: | 2000 HeobazaTtenb-
HblA aTpubyT

maximumValue: Coordinate system axis maximum value: | 80000 HeobazaTtenb-
HblA aTpubyT

rangeMeaning: Coordinate system axis range meaning: | TouHo YcnoBHbIN
aTpubyT

remarks: CS axis remarks: Wcnonb3yetca Tonbko Bbiwe | Heobsazatens-

HblA aTpubyT

ParametricDatum

name: Parametric datum name: CraHgapTHoe  aTtmocdoepHoe
OaBneHue
alias: Parametric datum alias: CpegHee gaBneHue Ha ypoBHe | Heobsazartenb-
mopsa (MSLP) HblA aTpnbyT
scope: Parametric datum scope: ABunaumsa, METeEOpONorusa

anchorDefinition:

Parametric datum anchor definition:

CpengHwid ypoBeHb MOpsi

HeobnzaTtenb-
HblA aTpubyT

remarks:

Parametric datum remarks:

1013.25 hPa

Heobazartenb-
HblA aTpubyT

Mpumep 0.3.2. NMapameTpuyeckan CK ¢ chyHKUNMOHANBLHLIM NapaMeTpoM (NoTeHuManobHasa 3aBUXPEeHHOCTL)
MoTeHuUnaneHas 3aBuXpeHHoCTb (PV) — aTo hyHKLMA, KOTOpas CUMBHO 3aBUCUT OT BbicOTkl. OgHUM U3 pacnpocTpa-
HEHHBIX MPUMEHEHUI ypoBHel PV aBnsieTca otobpaxeHne 3Ha4YeHnid Nnonein Ha 0gHOM yYpoBHe 13 2 eamHuy PV, 1 eguHuua
PV = 1076 K/(m2 kr - ¢), nockoneky 370 aHadeHne PV yacTo vcnonbayeTes Ana 0603HayeHns Tpononayakl CPeAHMX LWMPOT.
PV — a10 abcontoTHas uMpKynaumMa BO34YLWHOW Macchl, 3aKNOYEeHHOW MeXay OBYMS W303HTPOMUMYECKUMW NOBEPX-
HocTamu. B cnepytowem ypasHenun PV aensetcs npovssefeHvem abconioTHON 3aBUXPEHHOCTM Ha M303HTPOMUYECKOM
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MOBEPXHOCTW M CTAaTUYECKOW YCTOMYMBOCTK. TakumM obpasom, PV cocTouT M3 AByX (hakTopoB: AMHAMWYECKOro U TEpPMO-
OMHAMUYECKOro 3NeMEHTOB:

PV =g (g + 7%, (A1)

roe f — KOpPWOMWCOB NapameTp;
g — cuna TEKeCTH;
p — OaeneHue;
® — noTeHuuaneHas TeMnepaTypa;
(g — OTHOCWTENBHAA M30IHTPONMYECKAS 3aBUXPEHHOCT.

B npegenax Tponocdepel 3HaveHns PV, kak npaBuno, Heeenukn. OgHako NoTeHUMankHas 3aBUXpeHHOCTb BbICTPo
BO3pacTaeT oT Tponocdepkl K cTpatocdepe M3-3a 3HAYUTENBbHOTO U3MEHEHWs] CTaTMYECKOW YCTOMYMBOCTW. TWUNWUYHbIE
U3MeHeHUs NoTeHUNansHON 3aBUXPEHHOCTU B pailloHe Tpononay3sel cocTaBnsioT oT 1 (TponocdepHsii Bo3ayx) Ao 4 (cTpa-
TocdrepHbI Bo3ayx) eguHuy PV. Kak npaBvno, aHoMmanus B 2 eauHuuesl PV, KoTopasa otgenseT TponocdepHbIn BO3OyX OT
cTpaTtocepHOro, HasbiBaeTcA AMHaMUYECKOW Tpononay3on. TpaauumnoHHbIM cnocobomM onvcanvs Tpononay3bl ABNAETCH
MCMonb3oBaHWe NOTEHUMANbHOW TemnepaTypbl N CTaTMHecKorW cTabunbHOCTW. 3TO BCEro MULllb TEPMOAMHAMWYECKUIA
cnocob xapakTepucTukn Tpononayael. MNpeumylecTBo ucnone3osaHnsa PV 3akniodaeTcs B TOM, YTO Tpornonaysy MOXHO
MOHATh, KaK ¢ TepMOAMHAMWYECKOA, Tak U C AMHaMUYECKOW ToveK 3peHusl. Pe3koe cBepTbiBaHME UMW ONycKaHWe AWHa-
MWUYECKOW TPOMonay3bl Takke MOXHO Ha3BaTb BepxHen aHomanuen PV. Korga ato npovcxoawT, cTpatoctepHblid BO3AYX
npoHvKaeT B Tponocdepy, YTO NPUBOAWT K BbICOKMM 3HaveHusaM PV no OTHOLEHWIO K OKpyXalowel cpede, cozgasas
NONOXUTENBHYIO aHoManuio PV. B HukHUX crosx Tponocdepkl YacTo BCTPEYAKTCA cunbHble 6apOoKIMHHBIE 30HbBI, KOTO-
pble MOXHO paccMaTpuBaTk Kak HU3KoypoBHeBble aHomanuu PV. Bnarogapsa coxpaHeruto PV moxHO ngeHTudmumpoBate
BaKHble OCOBEHHOCTU, CBA3aHHbIE C CUHOMTMYECKUMU NOTOAHBIMW CUCTeMaMK, M OTCIEeXUBaTk UX Kak B NPOCTPaHCTBe,
Tak n BO BPEMEHW.

Tadbnuuya [0.18

ATpubyT

MuaenTudomkatop UML

CopepxaHue

KommeHTapui

ParametricCRS

name: Parametric CRS name: Potential vorticity functional CRS
scope: CRS scope: Meteorology
domainOfValidity: CRS validity: The whole atmosphere

ParametricCS

name:

Parametric coordinate system
name:

Potential vorticity functional CS

CoordinateSystemAxis

name: Parametric system axis name: Potential vorticity
axisAbbrev: Coordinate system axis PV
abbreviation:
axisDirection: Coordinate system axis direction: | Upward
axisUnitID: Coordinate system axis unit PVU
identifier:
remarks: CS axis remarks: EanHuua noteHumansHoW 3aeux- | HeobsasaTtenbHblid

PEHHOCTM MaciliTabupyeT Kk 3Ha-
yenmam nopagka 108 K/(kr - m2c)

aTpubyTt

ParametricDatum

name:

Parametric datum name:

Honb BbluvcneHHon dyHkumm PV

Mpumep 0.3.3. MNMpocTpaHcTBeHHO-NapameTpuyeckana CK

3peck NpegcTaBneHo 3agaHuve npoctpaHcTBeHHo-napameTpudeckor CK Ha ocHose npumepa [.1.6 ona nnaHoBbIX
KOOpAWHAT 1 oKeaHorpadM4ecKoro Nnpumepa, rae napaMeTpoM ABMNSETCs NNOTHOCTb, YKkasbiBaemas Mo BepTyvkany.

Mogenb unaonukHuyeckux koopguHat Manamn (MICOM) (cm. [18]) npeacTtaensier coboit okeaHorpadMyeckyro
MoAenk YWUCNeHHOro MHTErpUpPOBaHNS, KOTOpas UMeeT MNaHoBble KOOPAMHATE! (LWUMpOoTa/qonrota) U TPETh0 KoopAMHaTy,
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KoTopas UMeeT BPeEMEHHOMW BWA, OCHOBaHHYH Ha noTeHuMansHow nrnoTHocTu. OgHa Bepcuna mogenu MICOM nogobpaHa
ana AtnaHTudeckoro okeaHa ¢ paspewenvem 1/12 rpagyca v obecnedynBaeT none TemMnepaTypel U coneHocTu ana obna-
ct MICOM 3a nepuon B npefenax 20-netHero uHTerpuposaHua MICOM.

Cetka MICOM B rnyBoKOBOAHLIX CNOAX OKeaHa NoCTPOeHa ¢ LWaroM noTeHunansHoW NnoTHOCTU (MNOTHOCTL CKOp-
PeKTMPOBaHa C YYeTOM CXWMAaEMOCTH), a He ryBuHel. [NOTHOCTE BOOBI 32BMCUT OT COMEHOCTM U TeMNepaTypbl, a Takke
OT rMyBWHbI, U W3OMUKHWYECKWE NOBEPXHOCTM (MOCTOAHHAA NOTEHUMAanbHaa MMOTHOCTL) ABMAKTCA HEYPOBEHHLIMW NOA,
OeWcTBMeM BeTpa W TedeHuid. YncrneHHble Mogeny NporHo3npoBaHWs okeaHa WAW norogbl TPeBYT CRoXHBIX CETOK No
BepTUKanu (a 4acTo W No ropu3oHTanu) Ans KOppeKTHOro NpeacTaBneHus 3aferdcTBOBAHHbLIX (DM3NYECKNX NPOLECCOB.
WMcrnonb3oBaHWe ecTecTBEHHbIX (hU3NYECKMX BEMUYMH oBrerdyaeT MHTEepnpeTauuio 1, 4To Hanbonee BaXHO, COXpaHseT
YWUCMEHHYO cTabunbHOCTE MoAenu. BeluvcneHre ceTku no KoopaMHaTaMm MMOTHOCTU 3HAYUTENBHO CHUKAET YMCIIEHHO
WHOYLMPOBaHHY AnabaTuyeckyto OMCNepcuio CBOMCTB Macchl BOAb! M COXPaHSET 3aKOHbI COXpaHeHWs, 0coBeHHo npu
ANWTenbHbIX MPOroHax Mogenu.

PaznuyHele okeaHorpadmyeckne Mogenu MoryT MMeTb CETKW, KOTOpble CUIbHO pasnuyatoTcs B geransax. MHorve
U3 HUX UMELOT rMBpuaHbIe KOOPAUHATLI, KOTOPbIE MOXKHO YKa3aTk B 3aBMCMMOCTM OT MecTononoxeHus. HanpumMep, cetka
MOXET BbITb M3MEHEHA Ha JHEe OKeaHa, B MENKOBOAHLIX MOPSX M B HecTpaTutuuMpoBaHHOW Bode, YToObl obecneuunts
nyywee npeactaBneHne KOHKPEeTHbIX U3MYeCcKUX NPpoLeccoB, nponcxogawmx Tam. [Ins atoro npumepa BCs Takas Crox-
HOCTb UTHOPUPYETCA.

Korga B ka4ecTBe UCXOQHOI TOYKM MCMOMb3YeTCs MOPCKas MOBEPXHOCThb, MOAEMEL OKeaHa NnogBepraeTcs CyTOYHOMY
HarpeBy. [Ina HEKOTOPLIX MOAENen okeaHa 3a MCXOOHYI0 TOYKY npuHUumaeTtca 10 M, YToBbl UCKMHYNUTE 3TK BhicTpble 13-
MEHEHWS; B NPOTMBHOM CIy4ae WUCMOoNb3yeTca COOTBETCTRYIOLMWIA CPEAHWUIA YPOBEHEL MOPS.

Tabnwuua [0.19

ATpunbyT Wupoentudomkatop UML Copepxanue KommeHTapui
CompoundCRS
name: Compound CRS name: WGS 84(G1762)
+ MICOM grid
scope: Compound CRS scope: Oceanography

domainOfValidity: Compound CRS validity: Surface to ocean

bottom, worldwide

system name:

GeodeticCRS [anee onucaHbl otoenbHble CK,
obpasytowmne coctaeHyro CK. lMo-
CNEQOBATENBEHOCTE MMEET 3Hade-
HVWe, nogpasymeBas MOPsSdoK, B
KOTOPOM AaHbl KoopamHaThl. B gan-
HOM npumepe 3TO LUMpOTa, AONro-
Ta, NoTeHUMansHas nnoTHOCTb

name: Geodetic CRS name: WGS 84(G1762)

scope: Geodetic CRS scope: Navigation

domainOfValidity: Geodetic CRS validity: World

EllipsoidalCS

name: Ellipsoidal coordinate Latitude/longitude in

degrees

CoordinateSystemAxis

unit identifier:

name: Coordinate system axis Geodetic latitude
name:

axisAbbrev: Coordinate system axis 0]
abbreviation:

axisDirection: Coordinate system axis North
direction:

axisUnitlD: Coordinate system axis Degree
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OkoHYaHue mabnuubi .19

ATpubyT

MHaenTudukatop UML

CopepxaHue

KommeHTapui

CoordinateSystemAxis

name: Coordinate system axis Geodetic longitude
name:

axisAbbrev: Coordinate system axis A
abbreviation:

axisDirection: Coordinate system axis East
direction:

axisUnitID: Coordinate system axis Degree

unit identifier:

GeodeticReferenceFrame

name: Geodetic reference frame World Geodetic Sys-
name: tem of 1984(G1762)

Ellipsoid

name: Ellipsoid name: WGS 84

semiMajorAxis: Length of semi-major axis: | 6 378 137.0 m

secondDefiningParameter:

Second defining
parameter:

inverseFlattening

inverseFlattening:

Inverse flattening:

298.257 223 563

ParametricCRS

3aTteM onuchLIBaeTCs BTOPOW KOM-
noHeHT CK

name: Parametric CRS name MICOM potential
density CRS

scope: CRS scope Oceanography

domainOfValidity: CRS validity Global, oceans and

seas

ParametricCS

name:

Parametric coordinate
system name

Potential density in
kg m™3

CoordinateSystemAxis

name: Coordinate system axis Paotential density
name:
axisAbbrev: Coordinate system axis PD
abbreviation:
axisDirection: Coordinate system axis Down
direction
axisUnitID: Coordinate system axis kg m—3
unit identifier:
ParametricDatum
name: Parametric datum name Sea surface
alias: Datum alias Mean sea level HeobsasatensHbIn atpubyT

anchorDefinition:

Datum anchor

Mean sea level

HeobsasatensHbli aTpnbyT
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Mpumep 0.4.1. BpemeHHana CK, B KoTopon ucnonb3ayerca cTpoka dateTime
3peck npencrtaeneHa BpemeHHaa CK, onpegeneHHas oTHOCUTENBHO rpuropuaHckoro kanengapsa MCO co sHave-
HUAMM MOMEHTOB, UCNonb3ytoWUMK npeacTaeneHne dateTime B cootBetcTBUMM ¢ TOCT P 7.0.64.

Tabnwuua 0.20

ATpunbyT

WHgenTudomkarop UML

Copepxatue

KommenTapui

TemporalCRS

Temporal CRS name: name: DateTime in Gregorian | YacoBoln noAc 3agaetca UMW
calendar noapasymeBaeTcs B 3HaYeHWUU
KOOpOMHAT, Kak OnpeneneHo B
[OCT P 7.0.64
Temporal CRS scope: scope: Date/time as defined in [13] 31oT atpubyT HeobasaTeneH, Ho

PEKOMEHOYETCA

direction:

Temporal CRS domainOfValidity: 1582-10-15 Otor  atpmbyt HeobasaTeneH,
temporal validity: HO pekomeHayetcA. B atom npu-
Mepe nokasaHa 3anucb CTPOKM
cumBonoB: cMm. [OCT P 57668 u
FOCT P 7.0.64
DateTimeTemporalCS
DateTime temporal co- | name: DateTime
ordinate system name:
Coordinate data type: coordinateDataType: dateTime Kak onpegenero B FOCT P 7.0.64
TemporalCoordinate- Ons DateTimeTemporalCS axis-
SystemAxis UnitiD 1 ero UnitOfMeasure He
TpebyroTca
Coordinate system axis | axisName: dateTime
name:
Coordinate system axis | axisAbbrev T
abbreviation:
Coordinate system axis | axisDirection: Future

TemporalDatum

remarks:

Temporal datum name: | name: Gregorian calendar

Calendar: calendar: prolepticGregorian OT0 3HayeHWe Mo YMOMYaHuio.
ATpUBYT MOXET BbITb ONYLLEH, N B
3TOM CRyyae ero 3HayeHue O0rmK-
HO BbITb MPUHATO MO YMONYaHWI0

Temporal datum origin: | origin: 1875-05-20

Temporal datum remarks: The origin is by convention | HeobasaTtenbHbIA aTpubyT

the calendar day that the
“Convention du Métre” was
signed in Paris

Mpumep 0.4.2. BpemeHnHan CK, B koTopo# ucnonb3yeTcs eAMHMLA MCYUCNEHUA BPEMEHMU

3peck npeacTaeneHa BpemenHan CK, onpegeneHHan oTHOCUTENBHO MOMEHTA BPEMEHWU B FPUFOPUEHCKOM KaneH-
nape MCO. MomeHTbI, onpefeneHHble OTHOCUTENBHO 3TOW BpemeHHoW CK, AomKHbl UMETb Lienble 3Ha4YeHus, uHTepnpe-
TUpyeMble Kak KaneHaapHble Yachl.
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Ecnun oBa moMeHTa BpeMeHW, onpeferneHHble OTHOCUTENBHO B 3ToK BpemeHHoW CK, umetoT 3HadeHna 36 1 96, Tor-
na cootBeTcTBylOWMe cTpoky dateTime ona atux koopauHat 6yayT umets Bug 1979-12-30T12:00Z n 1980-01-02T00:00Z2

COOTBETCTBEHHO.

Mexay 1979-12-29T00:00:00.0Z n 1980-01-02T00:00:00.0Z ecTb gononHuTenbHaa cekyHda B 96 KaneHaapHbIX
Yyacax. Pe3ynbTar y4nTeIBaeT 3Ty AOMOMHUTENBHYIO CEKYHAY, BEIYUCNEHNS BEAYTCA C LenbiM YUCIIOM YacoB B KaneHgape.
OpHa 13 9TUX «4acoBbIX» BENUYMH B KaneHgape Ha 1 cekyHay OnUHHee ApYrnx. 3TO YKa3bIBAET, YTO BbIYUCIIEHMA BEOQyTCA

Nno KaneHgapto.

Tabnuua O.21

ATpnbyT WHpgenTndmkatop UML CopaepxaHue KommeHTapui
TemporalCRS
Temporal CRS name name: Calendar hours from
1979-12-29

TemporalCountCS

Temporal count coordinate
system name:

name:

calendar hours

Coordinate data type: coordinateDataType: integer
Temporal Coordinate-
SystemAxis
Coordinate system axis name: Hour
name:
Coordinate system axis axisAbbrev T
abbreviation:
Coordinate system axis axisDirection: future
direction:
Coordinate system axis axisUnitID: hour [Ona BpemeHHblx CK MOXHO uc-
temporal quantity: norb3oBaTb METKY  «eauHuua
BpPEMEHW» BMECTO «MAEHTUGU-
KaTop eavHULbI OCU».
3Ta eduHMLA U3MEPEHUH «4ac»
ONpenenseTcs  M30MWPOBaHHO.
OHa sIBHO He onpegeneHa Yepes
KONMUYECTBO CEKYHA
TemporalDatum
Temporal datum name: name: 1979-12-29
Temporal datum origin: origin: 1979-12-29T00:00:00.0Z | 3To Ha4ano cyeTa BpeMeHMU, Bbl-
paXXeHHOE B rPpUropvaHCcKoM Ka-
neHgape B COOTBETCTBUM C CUH-
Takcucom [OCT P 7.0.64
Calendar: calendar: prolepticGregorian

Mpumep 0.4.3. BpemeHHan CK, B KOTOpOW MCNOMNb3yeTcA egUHNLA M3MEePEHUA BPeMEeHN

3neck npencraeneHa BpemeHHas CK, onpegeneHHas oTHOCUTENBHO MOMEHTa BPEMEHW B NMPONEnTUYECKOM rpuUro-
pwaHckom kaneHgape MCO. MomeHTel BpeMeHU, onpegeneHHble B 3Tol BpeMeHHow CK, AomKHEI UMEeTh AeWCTBUTENBHEIE
3Ha4yeHWs (C NNaBaloLLEe TOHYKOW), MHTEPNPETMPYEMBIE KaK rofbl B HENPEpPbLIBHOW rog0BOM LWKane.

Tabnuua [.22

ATpubyT WHpeHtndukatop UML CopepaHune KommeHTapui
TemporalCRS
Temporal CRS name: name: Decimal Years CE
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ATprbyT

MHpgeHTndukatop UML

CopepxaHue

KommeHTapui

TemporalMeasureCS

quantity:

Temporal coordinate system name: name: Decimal years
Coordinate data type: coordinateDataType: real

Temporal Coordinate-

SystemAxis
Coordinate system axis name: name: year
Coordinate system axis abbreviation: | axisAbbrev a
Coordinate system axis direction: axisDirection: future
Coordinate system axis temporal | axisUnitlD: year

TemporalDatum

Temporal datum name: name: Common Era

Temporal datum alias: alias: CE

Temporal datum origin: origin: 0000 310 Havano oTcyeTa BpeMeHw,
BblpaXXeHHoe B MpornenTtnye-
CKOM TpUrOPUAHCKOM KaneH-
pape ana gatel 0000-01-01 ¢
MCMOMNb30BaHWEM MOHWKEHHON
TOYHOCTM (B COOTBETCTBMM C
MOCT P 7.0.64)

Calendar: calendar: prolepticGregorian

Mpumep 0.4.4. CocTaBHble cucTeMbl U3 AByX BpeMeHHbix CK (dateTime v uenouyncneHHoe ncumcneHue

BpPeMeHHU)

30ecb npegcrtaeneHa CcoCTaBHaA BpeMeHHas CUCTeMa, coepallasa ABe He3aBUCUMbIX TemporaICRS, ofdHa K3
KOTOPbIX UCMONb3yeT dateTime, a apyraa — UernovuncrneHHyr eanmHnuy ncHymncneHnsa sBpemMeHn. Kaxgas 3anncb 3Ha4yeHun
COOEPXWUT ABEe pa3HbIX BEMWYWUHDbI, NpeACTaBNAWNMX OBE pa3Hble HacTn I/‘IHCI)ODMEU,VIM. I'Iepsoe 3Ha4eHune B 3arnmcum — 310
MCcxogHaA Oarta U BpeMs (BPEMH MHUUKManu3ayunm 36I1yCKa) AnA 3anycka moaenn MetTeoponorm4eckoro NnporHo3anMpoBaHUA;
BTOpOE 3Ha4eHue B 3anucm — 3TO NPOrH03Hoe BpemaA (BpeMﬂ, 3a KOTOpoe NporHo3upyeTca npeackasbiBaemasn Benwlea),
3aKogMpoBaHHOE KaK Konnm4yecTBo, LLeJ'IO‘-«!MCHEHHbII\f"I MHTEepBan. Takne npegcrtaBneHnda OaHHbIX NCMONb3YHTCA B NMPOTHO3U-
poBaHWK noroabl onA obecneyeHns aHanuaa TeH,EleHLlIAI:;I B HECKOJMbKMX MPOroHax nporHo3sa:

2017-12-06T00:00:00Z, 24,
2017-12-06T00:00:00Z, 48,
2017-12-06T12:00:00Z, 24,
2017-12-06T12:00:00Z, 48

Takoi Habop CoordinateSet oTHocKTCA K cocTaBHOW cucTeme CompoundCRS, onpefeneHHON HIBKE.

Tabnuua [0.23

ATpundyT MH’D'GHLMI\??_MMTOP CopepxaHue KommeHTapuia
CompoundCRS
Compound CRS | name: Meteorological run
name: E44 calendar
Compound CRS | scope: Weather forecasting | 3tot atpubyT HeobazateneH, HO pekoMeHAyeTCA
scope:
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MHoeHTUdMKaTOp

ATpunbyT UML Cogepxanne KommeHTapui
Compound CRS | domainOfValidity: 1875-05-20 310T aTpmbyT HeobazaTeneH, HO pPeKoMeHOyeTCs.
validity: B aTom npumepe nokazaHa 3anucb CTPOKUM CUMBOINOB:

cm. [OCT P 57668 n TOCT P 7.0.64

,El,anee OnMcaHel OTAENbHbIE CUCTEMBI, 06paay|0u.w1e
COCTaBHYH. ﬂOCﬂeﬂOBaTeﬂbHOCTb BaXHa, TaK KaK OHa
onpegenaeT NoOpA40K KOOPpOWUHAT B 3anncu

TemporalCRS 1 Cm. npumep [0.4.1 Beilwe

Temporal CRS name: DateTime in
name: Gregorian calendar

[...30eck TpebyeTtca nonHoe onpegeneHue ana TemporalCRS 1, kak B [.4.1 BbilWe, HO NPOMYLLEHO B 3TOM NpuMmepe
Ans KpaTkocTw...]:

TemporalCRS 2 Cm. npumep [0.4.2 Beilwe

name: Calendar hours
from 1979-12-29

Temporal CRS
name:

[...30eck Takke TpebyeTca nonHoe onpegenernue Ansg TemporalCRS 1, kak B [1.4.2 Bbille, HO NPOMNYLUEHO B 3TOM
npyuMepe Ans KpaTkocTu...]

Mpumep 0.4.5. CocTaBHble cucTeMbl U3 ABYX BpeMeHHbIX CK (dateTime u HenpepbIBHOE U3MepeHUe
BpeMeHH)

3nece npedcTaBneHa cocTaBHas cucTeMa, coaepkallan Ase HesaBucuMblix TemporalCRS, ogHa 13 koTopeIx 1c-
none3yet dateTime, a gpyras — HenpepbIBHYI0 eQVHULY M3MePEHNS BPEMEHMW.

Mpunoxenne I HacTosALWero cTaHgapTa npeanonaraet, 4To npeobpasosaHve dateTime B HENPEPLIBHYIO eAUHULY
WN3MepeHUs BpeMEeHU, B MOMEHT BPEMEHU, yAaNEeHHbIH OT Ha4anbHOro MOMEHTa BpeMeHW, MOXET He faBaTb OAHO3HaYHbIX
pe3ynsTaToB; T. K. KOHKPETHBIE peanu3auum MoryT oTnndatecs. Ecnu ana obbekta TpebyeTcs TOYHOE 3HaHWe MHTepBana
WM MOMEHTa BPEMEHW B HeMnpepbIBHBIX eQuHMLax M3MepeHus BpeMeHu, a Takke aaTtel M BpeMeHu dateTime (nockoneky
OfHO HEBO3MOXHO HaEXHO BbIBECTW M3 APYroro), Toraa MoxeT BbiTh NpefocTaBneHa 3anucb KOOPAWHAT AATkl M BpeMeHW
dateTime 1 UHTepBana MM MOMEHTa BPEMEHU B HEMPEPLIBHBIX eAUHULAX U3MepeHusa BpeMeHn. Hanpumep:

2016-02-28T12:00:00Z, 2016.1626,
2016-02-29T12:00:00Z, 2016.1653,
2017-02-28T12:00:00Z, 2017.1630,
2017-03-01T12:00:00Z, 2017.1658.

Takon Habop CoordinateSet oTHocuTcA K coctaBHoW cucTeme CompoundCRS, onpeneneHHoON HUXe.

Tabnuuya [0.24

AtpnbyT WHpenTucukatop UML CopepxaHue KommeHTapuii
CompoundCRS
Compound CRS name: Meteorological run
name: E45 calendar
Compound CRS | scope: Weather forecasting | 3toT atpubyTt HeobasaTeneH, HO pekoMeHayeTcA
scope: for June 2017
Compound CRS domainOfValidity: 1875-05-20 3TO0T aTpubyT HeobsAzaTeneH, HO peKoMeHOyeTCcs.
validity: B atom npumepe nokazaHa 3anucb CUMBOSBHOW
cTpoku cornacHo NMOCT P 57668 n MOCT P 7.0.64
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name:

ATpudyT MHoeHTudwukatop UML CopepxaHue KommeHTapui
TemporalCRS 1 3peck npuBeaeHHbI Beile npumep [1.4.1
Temporal CRS name: DateTime in

Gregorian calendar

0N KpaTKoCTH ...]

[...3meck TpebyeTca nonHoe onpegenernve ans TemporalCRS 1, kak B [1.4.1 Beilwe, HO NPONYLEHO B 3TOM NpUMeEpe

TemporalCRS 2

3710 npumep [.4.3, npvBEAEHHbIV BbILLE

name:

Decimal Years CE

Temporal CRS
name:

npuMepe Ans KpaTkocTy ...]

[...3meck Takke TpebyeTtca nonHoe onpegenerve ang TemporalCRS 2, kak B [1.4.3 Bbilwe, HO NponNyLLEHO B 3TOM

0.5 OnpepeneHue AeWCTBUA ¢ KOOpOUHaTaMu

Mpumep 0.5.1. TpaHcdopmupoBaHue KoopauHaT
B aTom npumepe nokazaHo TpaHcopmMmupoBaHue koopawHat 3 WGS 84 B ED50.

Tabnwuuya 0.25

ATpubyT

WMHgentudukatop UML

CopepxaHue

KommenTapui

Transformation

Coordinate operation
name:

name:

WGS 84 to ED50 NIMA
1993 mean Europe

Coordinate operation
version:

operationVersion:

NIMA mean for Europe

Coordinate operation
scope:

scope:

Military operations

Coordinate operation
validity:

domainOfValidity:

Austria; Belgium; Den-
mark; Finland; France;
Germany (west); Gibraltar;
Greece; ltaly; Luxembourg;
Netherlands; Norway; Por-
tugal; Spain; Sweden;
Switzerland

Coordinate operation
remarks:

remarks:

Insa rpaxxgaHckoro npume-
HEHWA CriedyeT YTOYHWUTL B
EuroGeographics vnu Ha-
LMoHanbHbIX Kaptorpacu-
YeCcKUX opraHax

310 none HeobA3zaTenbHO

Coordinate operation
accuracy:

coordinateOperation-
Accuracy:

3M 8mMuU5MuUNo ocam
X,Yunz

3710 none HeobAszaTenbHO, HO pe-
KOMEHAYeTCs npu TpaHchopMu-

poBaHnn

Source CRS:

sourceCRS:

WGS 84

(dononHuTenbHbIE AaHHbIE, Onpe-
nenawwme ucxogHyto CK, gork-
Hbl BbITb NPYBEAEHbI 30eCk, HO He
onucaHel nogpobHo B 9TOM mpu-

mepe)
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roe dX, dY n dZ — cmeule-
HuMa no ocam X, Y m Z co-
oTBeTCcTBeHHO. (MHoekchl t
W S YKa3bIBAKT Ha Uenb U
WCTOYHUK COOTBETCTBEHHO)

ATpnbyT MHaeHTndwukaTop UML CopepxaHue KommeHTapum

Target CRS: targetCRS: ED50 (dononHuTenebHble AaHHbIE, Onpe-
gengwowme koHedHywo CK, gonx-
Hbl BbITb NPUBELEHBI 30ECH, HO HE
nogpoBbHO onvcaHbl B 3TOM Mpu-
Mepe)

OperationMethod:

Coordinate operation name: geocentric translations

method name:

Coordinate operation formula X=X, +dX

method formula: Y, =Y, +dY

Z=Z +dZ

OperationParameter

Konuyecteo napametpoB  (n)
onpegensetcs popmynon metoaa
pencteua. VMmeHa napameTpos,
3HayeHus (Mpuv HeobxoguMOCTH,
HeobssaTencHble aTpubyTtbl) By-
AyT 3adaHel h pa3. B aTom npume-
pen=3

Operation parameter
name:

name:

X-axis translation

ParameterValue:

Yucnosoe 3HavyeHune

napameTtpa OeicTBIs:

value:

87 m

OperationParameter

Operation parameter
name:

name:

Y-axis translation

ParameterValue:

Yucnosoe 3HadyeHue

napameTpa OencTBuMs:

value:

98 m

OperationParameter

Operation parameter
name:

name:

Z-axis translation

ParameterValue:

Yucnoeoe 3Ha4eHue

napameTpa OeiCcTBIS:

value:

121 m

Mpumep 0.5.2. Mogenb BLICOT (KBa3u)reomga

B aTtom npumepe onuckiBaeTca MOLENb, KOTopasa NpeobpasyeT reoge3nyeckne BbicoThl Haa annuncovaom B NADS3
(CSRS) B thuanyeckue BbICOTHI HAA YpoBHeM Mops. [No cornaweHuto oHa peanuayetr CGVD2013, cuctemy BhICOT Ha Oc-
HOBe BbLICOT reouaa, onucaHHywo B npumepe 0.1.11.
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ATpudyT MHoeHTndukaTop UML CopepxaHue KommeHTapmia
Transformation

Coordinate operation | name: Canadian Gravimetric

name: Geoid 2013

Coordinate operation | alias: CGG2013

alias:

Source CRS: sourceCRS: NAD83(CSRS)v6 LatLonEht (DononHuTeNbHbIE AaHHbIE, ONpe-
aenawowme nexogHyto CK, gork-
Hbl BbITb NPUBEAEHBI 30ECH, HO HE
noapobHO onucaHbl B 3TOM Mpu-
Mepe)

Target CRS: targetCRS: CGVD2013-0OHt (DononHuTensbHble AaHHbIe, onpe-

nenawwme koHeyHyw CK, gork-
Hbl ObITb MPUBEOEHbLI 30€Chb, HO He
noapoBHO onucaHbl B 3TOM Mpu-
Mepe)

Coordinate operation
version:

operationVersion:

v1

Coordinate operation
scope:

scope:

BeiBOO OPTOMETPUYECKUX BLICOT
W3 recae3anyecknx BbICOT, onpe-
AeneHHbIX ¢ nomoLlb GNSS

Coordinate operation
validity:

domainOfValidity:

Canada

Coordinate operation
remarks:

remarks:

MctouHuk: M. Veronneau and
J. Huang. The Canadian Geo-
detic Vertical Datum of 2013
(CGVD2013). Geomatica,
Val. 70, No. 1, 2016, pp. 9—19

3T10T atpmbyT Heobsa3aTeneH

OperationMethod

method remarks:

HOW MHTEPMNONALUWK BbICOThI reo-
vaa (N) B pamkax Mogenu BbICo-
Tbl reovga, C WCMNoNb30BaHUEM
KOMMOHEHTOB LUMPOTLI KU OOMro-
Tbl ucxoaHbix CRS B kadecTtBe
apryMeHTOB ANns WHTepnonsauun

Coordinate operation | name: CGG geoid height model

method name:

Coordinate operation | formula: hesrs = Hegvp * Neea

method formula:

Coordinate operation | remarks: 10T MeTon TpebyeT OunuHel- | OTOT aTpubyT HeobssaTeneH

OperationParameter
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KonuyectBo  napametrpoB  (n)
onpegensietca B hopmyne metoaa
aenctenda. liMeHa napameTpoe,
3Ha4eHua (nNpu HeobxogumocTu,
HeobsasaTencHble aTpubyTtbl) Oy-
OyT 3aAaHsl 1 pas B 3aBUCUMOCTH
oT cuTyaumun. B atom npumepe n
ABNAETCS 3HAYeHMEeM  Kawgoro
y3na CeTku B MOOENW BbICOT reoun-
Oa W CrMLLIKOM Benuko, 4Tobkl ero
6bino yaobHo onvcatb HanpsaMyHo.
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ATpnbyT MHoeHTudukatop UML CopepxaHue KommeHTapum

Moatomy OH [JaeTcs KOCBEHHO
Yepesa cchinky Ha dann. Popmat
daina byget onpedenaTbcs Me-
Togom paboTel

Operation parameter | name: Wma daina mogenu BbICOThI
name: reovga

ParameterValue

Ccobinka Ha dpann ¢ valueFile: CGG2013n83.byn Mmsa dparna moxeT 6biTb URI
napameTpamu:

OperationParameter

Operation parameter | name:
name:

ParameterValue

Interpolation CRS: stringValue: NAD83(CSRS) v6 LatLonEht Ota CK, vcnonb3yemasa ana uvH-
TepnonsauuM Habopa OaHHelX C
NPUBA3KON K KOOPOWHATHOWN ceTKe.
B atom npumepe ato ncxogHaa CK
nogpasymeBaeTcs B MmeToge pabo-
Thl, HO ANA APYrvX METOAOB (TaKUX
Kak nonpaeKa B BbICOTY, Hanpumep
ot CGVD1928 no CGVD2013) ee
HeobXxodMMOo yKazaTb

Mpumep 0.5.3. CocTaBHOE OeUCTBUE
B aTom npumepe nokasaHa nocrnefoBaTensHOCTE TpaHcopMmupoBaHus mexay Egypt 1907 u WGS 72, 3atem Mex-
ay WGS 72 n WGS 84 ansa dhopMMpoBaHMA COCTaBHOIrO AeNCTBMA NO NpyuBedeHMo koopauHat oT Egypt 1907 k WGS 84.

Tabnuuya [0.27

AtpnbyT WupeHTtudgukarop UML ConepxaHue KommeHTapui
ConcatenatedOperation

Concatenated name ED50 to WGS 84 Egypt

coordinate operation

name:

Source CRS: sourceCRS: ED50 3T1o ncxogHaa CK ana coctaBHoro aen-
CTBWS C KOOpOMHATaMMU.
(JononHuTensHble QadHble, onpeae-
nawowmne nexogHyo CK, oomkHbl GbiTb
npuBeOeHbl 30ecb, HO He nogpobHo
onucaHbl B 3TOM NpYMepe)

Target CRS: targetCRS: WGS 84 310 koHevHaa CK gna cocTtaBHOro gen-
CTBWS C KOOpAMHATaMMU.
(JononHuTensHbLIE AaHHBIE, onpeaens-
towme uenesy CK, gomkHbl BbITe Npu-
Be[eHkLI 34echb, HO He nogpobHo onuca-
Hbl B 3TOM MpUMepe)

Coordinate operation | operationVersion: MCE and DMA

version: concatenation

Coordinate operation | scope: Oil exploration

scope:
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ATpubyT

MHoeHTudpmMkatop UML

CopepxaHue

KommeHTapuit

Coordinate operation
validity:

domainOfValidity:

Egypt —  Western

Desert

3aTtem no odepeau 3agaKTCA BCe Mpo-
cTefluMe [OeWCTBUMS C KoOopauHaTamu,
obpasylownue CcoOCTaBHOE [elCcTBuME.
YKkaszaH MopsgoK BbINONHEHUA  [deit-
cTBMIA. B aTOM Nprmepe nokasaHbl Tonb-
Ko BbliOpaHHble aTpubyTbl — CM. Npu-
vMep [0.5.1 pgna nonHoro npumepa
E€QVHWYHOTO AEUCTBUA C KOOpOMHATaMu

Transformation

Huke onucaH NepBbld LUAr COCTABHOIO
npeobpasoBaHWs

validity:

Coordinate operation | name: ED50 to WGS 72 Egypt

name:

Source CRS: sourceCRS: ED50 3710 ucxogHaa CK aona nepeoro wara
COCTaBHOrO AEWCTBUSA, B OAHHOM MNpu-
Mepe EDSO

Target CRS: targetCRS: WGS 72 3to koHeyHaa CK gns nepgoro wara co-
CTaBHOIO OEWTBUSA, B JaHHOM MpUMepe
WGS 84

Coordinate operation | operationVersion: MCE 1974

version:

Coordinate operation | domainOfValidity: Egypt

Coordinate operation
scope:

scope:

Geodetic survey

OperationMethod

Coordinate operation | name: geocentric translations
method name
Coordinate operation | formula: X=X, +dX
method formula Y=Y, +dY
Zi=Z +dZ

roe dX, dY n dZ — cme-
weHmsa no ocam X, Y
M Z COOTBETCTBEHHO.
(MHpexcbl t 1 s ykasbl-
BalOT Ha Uemnb U UCTOY-
HWK COOTBETCTBEHHO)

OperationParameter

Konuuectso napameTtpos (n) onpegene-
Ho cbopmynon metoga. MmeHa napame-
TPORB, 3Ha4eHWsa (Npu HeobxogumocTw,
HeobsasaTenbHble  aTpubyTel) OyoyT
OaHbl N pas, B 3aBMCUMOCTU OT CUTya-
umnu. B aTom npumepe Ha NepBoM Liare
n=3

Operation parameter
name:

name:

X-axis translation
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napameTpa
OEencTBuS:

ATpnbyT MuaeHTudmkaTop UML Copepxanune KommeHTapuii
ParameterValue
Yucnosoe 3HadeHne | value: -121.8m

OperationParameter

Operation parameter
name:

name:

Y-axis translation

ParameterValue

Yucnosoe 3Ha4yeHue
napameTpa
NencTBUA:

value:

98.1m

OperationParameter

Operation parameter
name:

name:

Z-axis translation

ParameterValue

Yucnosoe 3Ha4YeHUe
napameTpa
O0EencTBUS:

value:

-152m

OnuceiBaeTca Cneayrowuii ar cocTas-
HOro AencTBUA

Transformation

version:

Coordinate operation | name: WGS 72 to WGS

name: 84 DMA

Source CRS: sourceCRS: WGS 72 3710 ucxogHaa CK ana BToporo wara co-
CTaBHOrO AeWCTBKSA, B JaHHOM NpuMepe
WGS 72

Target CRS: targetCRS: WGS 84 310 KoHeuHas CK ons BToporo wara co-
CTaBHOrO AeiCTBKSA, B JaHHOM NpuMepe
WGS 84

Coordinate operation | operationVersion: DMA 1987

Coordinate operation
scope:

scope:

Geodetic survey

Coordinate operation
validity:

domainOfValidity:

World

OperationMethod

method formula:

Coordinate operation | name: [MpeobpasoBaHue no-

method name: nobua no [enbmepty
(BpawjeHne  BekTopa
NONoXeHna)

Coordinate operation | formula: (Popmyna metoga unm

CChbIflka Ha Hee [O0mK-
Hbl BbITE 30€Ckb, HO He
npuBedeHbl B 3TOM
npumepe)
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ATpubyT

MHoeHTudpmMkatop UML

CopepxaHue

KommeHTapuit

OperationParameter

KonunyecTeo napameTpoB (n) onpegene-
HO dpopmynon metoga. MimeHa napame-
TpoB, 3HaueHws (Npu HeobxodWMMoOCTK,
HeobasaTenbHele  aTpubyTel)  OyayT
AaHbel N pa3s, B 3aBMCUMOCTW OT CUTya-
uun. Ha BTOpOoM Lare 3Toro mpumMepa
n=7

Operation parameter
name:

name:

X-axis translation

ParameterValue

Yuncnosoe 3HadeHue
napametpa
OENCTBUA:

value:

OperationParameter

Operation parameter
name:

name:

Y-axis translation

ParameterValue

Yuncnoeoe 3HadeHue
napametpa
OencTBUSA:

value:

OperationParameter

Operation parameter
name:

name:

Z-axis translation

ParameterValue

Yuncnosoe 3HadeHue
napametpa
nencTeua:

value:

45m

OperationParameter

Operation parameter
name:

name:

X-axis rotation

ParameterValue

Yuncnoeoe 3HadeHue
napametpa
OencTBUA:

value:

Os

OperationParameter

Operation parameter
name:

name:

Y-axis rotation

ParameterValue

Yncrnosoe 3Ha4eHve
napameTpa gemn-
CTBUS:

value:

Os

OperationParameter

Operation parameter
name:

name:

Z-axis rotation
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ATpnbyT MuaeHTudmkaTop UML Copepxanune KommeHTapuii

ParameterValue

Yucnosoe 3HadeHne | value: 0.554 s
napameTpa
OEencTBuS:

OperationParameter

Operation parameter | name: Scale difference
name:

ParameterValue

Yucnoeoe 3HadveHune | value: 0.2263 parts per million
napametpa
NencTBUA:

0.6 MameHeHne anoxu KoopauHaT B guHamudeckon CK

3noxa koopauHaT — 3To aTpyByT AaHHbLIX; U3MEHEHME 3MOXW KOOPAMHAT HE U3MEHAET onpeaeneHue guHaMuye-
ckon CK. KoHTponbHbIM XKypHan TpaH3akuuii ¢ KoopauHaTaMu OoMKeH BkntoyaTb onucaHue CK u, ecnn CK aensaetca
OMHAMUYECKOW, 3MOXKM MCXOOHbIX N KOHEYHBIX KOOPAWHAT.

Mpumep 0.6.1. UamMeHeHMA KOOpPAWHAT C UCNONbL30BaHUEM NMUHENHLIX CKOPOCTEN TOYEK

KoopauHatel BekTopa npvBedeHsl B Tabnuue [1.28.

Tabnuua .28

MyHKT | X (m) | Y (m) | Z(m)

Alice Springs ITRF station ALIC | —4052052.148 | 4212836.068 | —2545105.400

METaﬂaHHble KoopauHar:

CK: ITRF2008
Onoxa koopauHat: 2005.0

3apgava: Hantn koopavHatel nyHkTa Ha anoxy 2017.56 (koHeuHas anoxa). [JenctBue OBWXKEHWA TOYKW, KOTOpoe
ByaeT Mcnonb3oBaThes:

Tabnuuya [0.29

ATtpnbyT WuaeHTudukatop UML CopaepxaHue KommeHTapuia
PointMotionOperation

Coordinate operation | name: Change of coordinate epoch

name:

Source CRS: sourceCRS: ITRF2008—XYZ (OononHuTenbHbIE AaHHbIE, Onpe-
pensawowme ucxogHyto CK, gonx-
Hbl BbITe MpMBEAEHLI 34ECh, HO HE
nogpoBHO onucaHbel B 3TOM Mpu-
Mepe)

Target CRS: targetCRS: ITRF2008—XYZ (JononHuTenbHble AaHHble, onpe-
gensawowme koHedHyro CK, pomk-
Hbl ObITb MPUBEAEHLI 34ECh, HO He
nogpoBHO onucaHel B 3TOM Mpu-
Mepe)

Coordinate operation | operationVersion: v

version:
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ATpubyT

MHoeHTudpmMkatop UML

CopepxaHune

KommeHTapwii

Coordinate operation
scope:

scope:

Change of coordinate epoch

Coordinate operation
validity:

domainOfValidity:

World

OperationMethod

method formula:

Coordinate operation | name: Change of coordinate epoch
method name: using station velocities
Coordinate operation | formula Xipg =Xy +Vy - (b —ty)

Yo=Yyt Vy (ta-t)
Zp=Zy +Vz (h-ty)

OperationParameter

Operation parameter | name: Vy
name:
ParameterValue
Yucnosoe 3HavyeHve | value: —0.0396 m/yr
napametpa
OenCcTBUA:
OperationParameter
Operation parameter | name: Vy
name:
ParameterValue
Yuncnosoe 3HaveHue | value: —0.0050 m/yr
napametpa
OencTBuA:
OperationParameter
Operation parameter | nam: V2
name:
ParameterValue
YucnoBoe 3Ha4veHue | value: 0.0541 m/yr
napametpa
[OencTBuUS:

Mocne npuMmeHeHUa AencTBUA OBMKEHWA TOYKM KOOPAMHATEI BEKTOpa NpuBeaeHsl B Tabnuue [.30.

Tabnuua 0.30

MyHkT

X (m) | Y (m)

| Z(m)

Alice Springs ITRF station ALIC |

—4052052.645 |

4212836.005

| —2545104.721

CK: ITRF2008

MeTtagaHHble KOopOWHaT:

3rnoxa koopauHat: 2017.56

Cneayet 06patuTe BHUMaHWE, 4To CK He u3MeHunack, Ho 3rnoxa KoopauvHaT M3MeHMnNack (Kak 1 3Ha4eHUs: KOOpAMHAT).
Mpumep 0.6.2. U3MeHeHMA KOOPOWHAT C UCNONbL30BaAHUEM MOAENU NIMHEWHLIX CKOPOCTEN
KoopawnHaTel BekTopa nNpuBedeHsl B Tabnuue 1.31.
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Tadnwuua [0.31

MyHkT

B

H

Centennial Monument NCC100 (Canadian
Geodetic Survey station number 6530100)

45°25'45.714920"N

75°42°05.960075"W

39.524 m

MeTagaHHble KOOpAWHAT:
CK: NAD83(CSRS) v6
3noxa koopguHat: 2010.0

3apava: HanTtn koopauHaTbl NyHKTa B anoxy koopauHat 2002.00 (koHeyHas anoxa). [efdcTBue cMelLeHUsa TOYKHM,
KoTopoe ByaeT ucnone3oBaThes, NpYBedeHo B Tabnuue [0.32.

Tabnuuya [.32

operation method
formula:

160

BunuHenHon VHTEpPMNONALUK
CKOpOCTel B Mpedenax CeTku
CKOPOCTEW C WCMONb30BaHUEM
KOMMOHEHTOB LWMPOTLI M AOMNro-
Tbl ucxogHou CRS B kauyecTtse

aprymeHToB ana nHTepnonagnu
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PointMotionOperation

Coordinate name: Canadian Velocity Grid v6.0

operation name:

Coordinate alias: CVG v6.0

operation alias:

Source CRS: sourceCRS: NAD83(CSRS) v6 — LatLonEht | (QononHutenesHble OaHHble,
onpegenswowme ucxoaHyto CK,
JOMKHbI BbITh NPUBEAEHBI 30ECh,
HO He NogpoOHO OnNUcaHbl B 3TOM
npumepe)

Target CRS: targetCRS: NAD83(CSRS) v6 — LatLonEht | (QononHutenbHble OaHHbIe,
onpefensawlwne KoHeyHywo CK,
JOM¥HbI BbITE NpUBEAEHbI 30ECh,
HO He NogpoOHO onucaHbl B 3TOM
npumepe)

Coordinate operationVersion: v6.0

operation version:

Coordinate scope: Change of coordinate epoch for

operation scope: a coordinate set referenced to a

NAD83(CSRS) vb

Coordinate domainOfValidity: Canada

operation validity:

Coordinate coordinateOperation- 0,02m

operation accuracy: | Accuracy:

Coordinate remarks: Accuracy ... in horizontal, ... in

operation remarks: vertical.

OperationMethod

Coordinate name: NTv2_ Vel

operation method

name:

Coordinate formula: 37107 MeTon TpebyeT cHavana | M= paguyc KpMBU3HLI MepugnaHa

N = paguyc KpUBU3HLI MEPBOro
BEpTMKana
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ATtpudyTt MHoeHTndukaTop UML CopepxaHue KommeHTapuia
Torpa:
Vg =V /(M +H)
V| = VE/[(N + H) cos B]
B =By + VB (- ty)
Lp =Ly + VL (- 1)
Hp =Hy + VH - (- ty)
OperationParameter
Operation name: velocity model
parameter name:
ParameterValue
Cchinka Ha havin ¢ | valueFile: cvg60.cvb Wma panina moxet Bbite URI
napameTpamu:

MHTeprnonsauma ceTku cKopocTen Ans ckopocTel cTaHumi Ha Centennial Monument gaer:

V) = ceBepHan ckopocTte = —0,00156 m/roq;
Vg = BocTo4Has ckopocte = 0,00177 m/rog;

Vy = BepTuKansHasa ckopocTsb = 0,00202 m/roa;

M3 KOTOPbIX MOXHO BbIHYUCNUTE!

Vg = CKOpPOCTb M3MEHeHUs wnpoTbl = —5,05E-5 yrnoseix cekyHa/roa;

V| = CKOPOCTW M3MeHEeHWUsA AoNnroTel = 8,14E-5 yrnoBbIX CeKyHA/ToA,.

MNocne npuMeHeHWs nepemeLleHns Touku 3a t, — t; = —8,0 neT koopavHaTs BekTopa npusefeHsl B Tabnuue [.33.

Tabnwuua [0.33

MyHKT

B

L H,m

Centennial Monument NCC100 (Canadian Geo-
detic Survey station number 6530100)

45°25'45.715324"N

75°42'05.960726"W 39.508

MeTtagaHHble KOOpaWHaT:
CK: NAD83(CSRS) v6
3noxa koopawuHar: 2002.0

CJ'IEJJ,yE.‘T OﬁpaTHTb BHMUMaHuWe, 4To CK He n3ameHWMnacb, HO anoxa KooOpaAuHatT nameHunacb (|<a|< n 3HaYveHundA

KoopauHar).
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YOK 622.1:528:002:006.354 OKC 35.240.70

Knioyeebie crnoBa: KOOPAWHATkI, CUCTEMbI KOOPOWHAT, CUCTEMbI BBICOT, BbICOThI, CMCTEMbI BPEMEHM, MpPOo-
CTPaHCTBEHHasA NpuBA3Ka, anoxa, npeobpasoBaHne KOOPAWHAT, TPaHCHOPMUPOBaHUE KoopauHaT
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