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HO-BHEAPEHYECKNIA LEHTP reOuHGOPMaLMOHHbIX CUCTEM U TexHooruii» (Pryrn «FOCrMCLEEHTP»). ®eaepasb-
HbIM TrOCYAapCTBEHHbIM YHUTApHbIM npeanpusituemM «LieHTpasibHbIli opaeHa «3Hak MoveTa» Hay4yHO-uccneno-
BaTe/IbCKU MHCTUTYT reofesun, asapocbemkn n kaptorpacdum um. ®.H. Kpacosckoro» (®ryn «LUHUUTAKK») 1
degepanbHbIM roCyAapCTBEHHbIM YHUTaPHbIM MpeanpusTuem «Bcepoccuiickuii  HayyHo-MUccnefoBaTenbCKuin
WHCTUTYT CTaHAapTM3aummn n ceptudmkaumm B MamHocTpoeHumn» (BHUNHMALLY)

2 BHECEH TexHuuyeckum komuteToMm no ctaHgapTtusauun TK 394 «leorpaduueckasn ndpopmauus/reo-
MaTtuka»

3 YTBEPX/AEH W BBEAEH B AEWCTBME Mpukasom ®eaepanbHOrO areHTCTBA MO TEXHUYECKOMY
perynuposaHuio U meTposiorum ot 28 asrycrta 2006 r. Ne 215-cT

4 HacTosiwnii cTaHgapT COOTBETCTBYET MexAyHapoAHoMmy cTaHaapTy WCO 19111:2003 «leorpa-
huueckas MHgopmauus. MNpocTpaHCTBEHHOE ONMcCaHWe C MCNosfib30BaHMeM koopauHaT» (ISO 19111:2003
«Geographic information — Spatial referencing by coordinates». NEQ) B yacTu Tpe6oBaHuWii K onpefeneHnto
KOHLienTyanbHOli cXxeMbl KOOPAUHATHbLIX CUCTEM OTCHETA M OCHOBHbIX Onepauuii ¢ koopamHaTamu

5 BBE/JEH BIEPBbIE

6 NMEPEN3JAHUE. OkTa6pb 2018 T.

MpaBuna NnpUMeHeHNs HaCTOALWEro cTaHgapTa yCcTaHoB/EeHbl B cTaTbe 26 PefepanbHOro 3akoHa
0T 29 uioHA 2015 r. AP 162-®3 «O cTaHgapTu3auum B Poccuiickoii ®enepauun». ViHdopmauns 06 13-
MEHEHUAX K HacTosAWeMy cTaHgapTy Ny6nkye TCA B BXBIog>0M (M0 COCTOSAHMIO HAa 1AHBaps TeKyLwero
roga) UHOPMaLMOHHOM yKasaTesne «HauuoHaslbHble CTaHAapThi», a ohULMabHbIA TEKCT U3MEHEHWIA
N MonNpaBoOK — B e€XeMeCAYHOM MHGIOpPMaLMOHHOM yKaszaTene «HauuoHasbHble cTaHgapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbl HACTOALWEro cTaHAapTa CooTBeTCTBYLEee yBeJoMIeHe byaeT
ony6/MKOBaHO B G/mKalilLiemM BbIMYCKE eXeMeCcsAYHOro MH(OPMAaLMOHHOIO ykasaTens «HauvoHanbHble
cTaHgapTbl». CooTBeTCTBYKLWaa Hpopmauus, ysegoMeHme 1 TeKCTbl pasMeLllainTca Takke e UH-
chopmaLMOoHHO cucTeMe 0bLLero Nofb3oBaHNs — Ha ohuumansiiom caiTe degepanbHOro areHTCcTBa no
TeXHNYeCcKoMy perynpoBaHuio 1 MeTponoru B ceTu IHTepHeT (Www.gost.ru)

© CrtaHpgapTuHdopm. ochopmnerue. 2006. 2018

HacToswuii ctTaHgapT He MOXeT GbITb MOJTHOCTBIO UM YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMAILHOTO N3aaHus 6e3 paspelueHnst defepasbHOro areHTCTBa No TeXHUYEecKo-
MY perysMpoBaHuio U MeTposiorum
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HALUMWOHANBbHBLIMN CTAHOAPT POCCUMUCKOW SGELEPALWUMU

FTEOrPA®NYECKNE MHOPOPMALMOHHBLIE CUCTEMbI
KoopanHaTHasi ocHoBa. O6wue Tpe6GoBaHus

Geographical information systems. Coordinate frame. General requirements

fata eBegeHns — 2007—01—01

1 O6nacTb NpUMeEHEHUSA

HacToswwmii cTaHgapT pacnpocTpaHaeTcs Ha KOOpAMHAaTHYH OCHOBY reorpaduyeckmx MHGOPMaLoH-
HbIX cuctem (ganee — FMC) n ycTaHaBIMBaeT MUHUMaIbHOE KO/IMYECTBO faHHbIX, TpebyeMbix Ansa onpe-
[eneHns 0f4HO-, ABYX- U TPEXMEPHbIX KOOPAMHATHBIX CUCTEM OTCYETa, a Takke pekomeHayeT uHdopmMaumio,
HeobXxoauMyI0 ANA U3MEHEHUS 3HAYEHWI A KOOpAMHAT Mpy nepexofe OT OfHOV KOOpAWHATHOW OTCYETMOI Cu-
CTeMbl K APYroA.

CraHgapT npegHasHauveH A8 NpUMMeHeHUs opraHnsauusaMu n npegnpusatuamu, cosgawwmmm MNIC pas-
JNINYHOTO Ha3HayeHus, 6a3bl U 6aHKN NMPOCTPAHCTBEHHbIX aHHbIX.

2 HopmaTuBHbIE CCbINIKK

B HacToALleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKU Ha criegylolme ctaHaapTbl:
FOCT P 52438—2005 leorpaduyeckne nHOOPMaLMOHHbIE CUCTEMbI. TEPMUHBI U ONpeaeneHns
FOCT 8.417 locygapcTBeHHas cucteMa obecneyeHus eanHCTBa n3MepeHuii. EquHMLLI BeNNUmH
FOCT 22268 Tleoges3ua. TepMuHbl 1 onpegeneHms

FOCT P 57773 (MCO 19157:2013) lMpocTpaHCTBEHHbIE AaHHble. KauecTBO AaHHbIX

MpumevyaHue — Mpu NONb30BAHNM HACTOSLMM CTAHAAPTOM Lies1ecoo6pasHo NPOBEPUTL AeCTBUE CChIIOUHbIX
CTaHAapPTOB B MHDOPMALMOHHOMN cucTeme 06LLero nosib3oBaHust — Ha oMumMasnbHOM caiite defepanbHOro areHTCTaa no
TEXHUYECKOMY PEerynMpoBaHuio 1 METPOIOTMY B CETU IHTEPHET WK MO eXero4HoOMY UH(OPMaLMOHHOMY yka3aTesto «Ha-
LMOHasIbHbIe CTaHAaPTbI», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHWIO HA 1 SIHBaPs TEKYLLEro rofa, U no BbiMyckam exemecsiy-
HOrO MHHOPMALMOHHOTO yka3aTeNs «HalnoHabHble CTaHAaPTbI» 3a TeKyLuii rof. ECNu 3aMeHeH CCbIIOYHbIN CTaHAapT,
Ha KOTOpbI faHa HeAaTUpPOBaHHAN CCblKA, TO PEKOMEHAYETCS UCMO/b30BaTh AeCTBYIOLLYI0 BEPCUI0 3TOTO CTaHhapTa
C YYeTOM BCeX BHECEHHbIX B aHHYI0 BEPCUIO U3MEHeHWii. EC/M 3aMEHEH CCbIIOUHbIN CTaHAAPT, HAa KOTOPbLIA AaHa faTu-
poBaHHas CCblfika, TO PEKOMEHAYETCA UCMOb30BaTh BEPCUID 3TOMO CTaHAapTa C yKa3aHHbIM Bbille [040M YTBEPXAEHMUS
(NpuHsTHSA). ECnn nocne yTBEPXKAEHUS HACTOSALLETO CTaHAAPTA B CCbIIOYHbIA CTAHAAPT, HA KOTOPLINA AaHa AaTupoBaHHas
CCbl/IKa, BHECEHO M3MeHEeHWe, 3aTparuBaiollee NosioXeHue, Ha KOTOpPoe JaHa CCbifka, TO 3TO NONoXeHne pekoMeHayeTcs
npUMeHsThL 6e3 ydeTa [JaHHOr0 U3MEHEHUs. EC/IM CCbINIOYHbIA CTaHAapPT OTMEHeH 6e3 3aMeHbIl, TO MOJIOKeHUe, B KOTOPOM
[aHa cCblfika Ha Hero, peKOMEeHAYEeTCsl NPUMEHSTb B YACTU, He 3aTparvBatoLLeii 3Ty CCbIfKy.

3 TepMmuHbl U onpeaeneHns

B HacTosilwem ctaHfapTe npyMeHeHbl TepMuHbl No FTOCT 22268. TOCT P 52438—2005. a Takxe cnepy-
oL Me TEPMUHbBI C COOTBETCTBYHOLLMMMN ONpeaeneHnaImMu:

3.1 abcuymcca X: JIHeliHOe paccTosiHMe B CUCTEME KOOpAMHAT KapTorpaduueckoli CeTkM OT OTCYeT-
HOW NIMHMN BOCTOK — 3anag, K ceBepy NofoXuTeslbHOe U1 K lory oTpuuaTesnibHoe.

3.2 6onblwas noayocb a: MakcMMarnbHbI paguyc anauncouga.

MpumevyaHune — [Ana anaunconga, npeactasnsioliero 3emto, 3To paguyc aKksaTopa.

M3paHue oduymansHoe
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3.3 BbICOTHbIO (BepTuKa/bHble) fAaTbl: Habop napameTpoB, ONUCbIBAKOLWMX OTHECEHWE BbICOT, CBS-
3aHHbIX C TPABUTALMOHHBLIM MOSIEM, K MOBEPXHOCTW 3eM/N.

MpumeyaHune — B 6OMLLIMHCTBE CNyYyaeB BbICOTHbIE faTbl BYAYT OTHECEHbI K YPOBHIO Mops. MFeofe3nyeckue
BbICOTbI CBA3aHbI C reofe3nyeckuMun gatamu. BbiCOTHbIE AaTbl, UCMOMb3YIOLME akyCcTUYeckne faHHble (B rugporpadguye-
CKMX 3afavax), UMEKT OTpULATE bHbIE BbICOTbI U NONOXUTENbHbIE TNY6BUHBI.

3.4 BbicoTa: PacctosiHme OT OTCHeTHONA NOBEPXHOCTN [0 Bbl6paHHOVI TOYKM MO HOpPMasIn K 3TON no-
BEPXHOCTHU.

n punmedyaHne — BbicoTa TO4kKM, pacnonoXxeHHas Bbile OTCYETHO MOBEPXHOCTU, ABNAETCA NONOXUTENTbHOW, a
HNXe Hee — mpmu,aTeanon.

3.5 HopmasnbHas BbicoTa H*: Pas3HOCTb reonoTeHuMana B AaHHOI TOUKe ¥ B Hayase oTcyeTa BbICOT,
[eNeHHas Ha cpefiHee 3HayeHne HOpMasibHOW CUJ/Tbl TSXKECTU Ha OTPe3Ke CUI0BOW JIMHUN HOPMaJsibHOrO NoJs,
COOTBETCTBYIOLLEM ONpeaesiieMoli BbicoTe.

3.6 BbiCcOTa kBasureonpga: PasHOCTb MexXay reofesnyeckoli BbICOTOM U HOPMasibHOI BbICOTOWA.

3.7 reogesnyeckas BbicoTa H: PaccTtosiHme OT asmnconga A0 TOYKU Ha (PU3NUECKO MOBEPXHOCTU
3emM/IM N0 HOpMasIn K ero NOBEPXHOCTH.

3.8 reofesnyeckas gonrota L: [ByrpaHHblii yron Mexay naockocTaMu HayaslbHOr0 MepuanaHa u me-
pyAvaHa faHHOl TOUKW, NOMIOXMTEbHbIA NPU HanpaB/eHWM Ha BOCTOK.

3.9 reogesnyeckass otcyeTHas ocHoBa (roogesmyockass ocHoBa): COBOKYMHOCTb reofe3nyecknx
MYHKTOB (MM MHbIX 06bEKTOB — HOCUTENEl KOOpAUHAT) 1 COOTBETCTBYIOLUX 3HAUYEHUI KOOpAMHAT.

3.10 reopesnyeckas cuctema koopauHat: CucteMa KOOpAMHAT, B KOTOPOI NosioXeHne 06bekTa onu-
CbIBaEeTCS reofe3nyeckvMm WNPOTONA 1 JONTOTONM, a B TPEXMEPHOM NPOCTPAHCTBE — reofe3nyeckoii BbICOTON.

3.11 reopesnyeckasn wupoTta 8: OCTpbIii yron, o6pas3oBaHHbIi HOPMab K MOBEPXHOCTM 3//Mnconga B
[aHHOI TOYKe M M/IOCKOCTbLIO 3KBATOPA, NOMOXUTE bHBIV MO HAaNpaB/IEHNIO K CEBEPY M OTPULATE bHbIA — K ory.

3.12 reope3uyeckme gatbl: Habop napameTpoB, OMMCbIBAKLWMX CBA3b KOOPAWHATHOW CUCTEMbI C
3emneii.

3.13 reounp: YpoBeHHas NOBEPXHOCTb, HAUNYYLIMM 06pa3oM annpokcumMmmpytowas ypoBeHb MOPS Kak B
NIoKaNIbHOM, Tak 1 B r106anbHOM criyvasix.

MpumMmeyaHne — YpoBeHHaa NOBEPXHOCTb ABNASAETCA 3KBMﬂOTeHLI|I/Ial'IbHOIZ NOBEPXHOCTbI 3€MHOr0 rpasuTaumn-
OHHOTO NoNsi, KOTopas Be3ae NepneHAuKysipHa K HanpaB/IEHUI0 OTBECHOW JIMHUN.

3.14 reonoTeHuunan: PeanbHblii NOTEHUMAN CUMbI TSXKECTN 3emnu.

3.15 puHBUYCKMUIA MepuamnaH: MepuanaH, NPOXoAsALLMiA Yepes MI0CKOCTb 60MbLIOro Kpyra naccax-
HOro MHCTpymMeHTa B Koponesckoli o6cepatopuu MpuHBuya CoeguHEHHOro KoponeBcTBa BennkobputaHum.

3.16 ncxopgHble AaTbl: TepMmuH, o6o6LaloLwnii reogesnyeckme, BbICOTHbIE U MECTHbIE AaTbl.

MpuMmeuvyaHue — [laTbl oNnpefensioT NOMOXEHNE HaYana, MacluTab u OpUEeHTUPOBKY OCell CUCTEMbI KoopAuHAT
No OTHOLWEHUIO K 3emne.

3.17 kapTorpadunyeckoe npoekTnpoBaHue: [epeBbluMCIEHNE KOOpAMHAT, Korja ofHa KoopAuHaT-
Has cucTema siBAseTcs reofe3nyeckoi, a gpyras — n0CKOW.

3.18 kBasureons: FeomeTpuyeckoe MeCcTO TOYEK, MOsyvyaeMblX NyTeM OTKAaAblBaHUS HOPMaslbHbIX
BbICOT MO CU/I0BbIM JIMHUAIM HOPMaJsIbHOI0 rPaBUTaLMOHHOIO NOJIA OT TOYEK (PU3NYECKON NOBEPXHOCTM 3eMAK;
BbICOTbI KBa3ureovga OTCUUTLIBAIOT OT NMOBEPXHOCTM aaauncona.

3.19 koopauHaTta: Ymcno us ynopsifoueHHoro Habopa N uucen, ONUCbIBAOLLNX NOMOXEHMNE NYHKTa B
N-MepHOM npocTpaHcTBe.

3.20 koopgnHaTHas ocHoBa: COBOKYMHOCTb AaHHbIX, 06ecneynBanLmx onMcaHne MecTonosIoXeHus
C UCNONb30BaHMEM KOOPAMHAT.

3.21 koopgauHaTHasa cucTemMa oTcyeTa: CucTema KoopAuHarT, CcBA3aHHas (4N 3ajadv, pernameHTupy-
eMbIX HaCTOSALWUM CTaHAapToM) ¢ 3emnei MCXOAHbIMU JAaTamMu.

3.22 manasa nonyocb b: lMonsapHas ocb annauncounga.

Mpumevanne — [na anauncoupa, npeacrasnsowero 3emso, 3To pacCTosHWE OT ero ueHTpa 4o no6oro n3
noscos.

3.23 mepuguaH: CeueHue anamnconsa naockoCTbio, COAEPXaLLell Masyto Nosyoch anannconaa.
n punmMmeyaHune — 70T TEePMUH Yalle NCnonb3yeTca Anda oyru ot nostca 40 nosiknca. 4yem and nosIHoro ceyeHuns.

3.24 mecTHble gaTbl: [aTbl C MECTHOW NPUBSI3KO HAaYa/IbHOM TOUKMU.
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3.25 HavasnbHbI MepuanaH: MepuanaH, OT KOTOPOro OTCUUTLIBAIOT AONTOTbI U APYTEe MEPUNAHDI.

MpumeuyaHne — BOMbWKUHCTBO reofe3nyeckux Aat WCMnosb3ylT rpVIHBVIHCKVIf/II MepunanaH B KayecTBe
Hava/lbHOro.

3.26 HOpManbHbIV NoTeHyman: MNoTeHuuan Cuabl THXECTU HOPMasIbHOTO 3/1/IMnNconaa.

3.27 HOpManbHbIA annMncona: 3nNnuncomg BpalleHusi, CO34atoLLMii rpaBUTaLMOHHOE Nose, Makcu-
MasibHO 6/1M3K0e K rpaBUTaLMoHHOMY Mo 3eMnu.

3.28 onepauun c koopamHatamu: VI3MeHeHve KoopAMHAT NMPOCTPAHCTBEHHbIX 06BEKTOB C UCMOMb30-
BaHWEM WX MaTeMaTu4yeckoli CBA3W NpW nepexoje OT OAHOM CUCTEMbl KOOPAMHAT K ApYroii.

MpumevaHne — O6WWIA cnyyain TpaHCHOPMUPOBAHNA MU NEPEBbIYNCIEHUS.

3.29 oppauHaTta Y: JlIuHeliHOe paccTosiH/e B CUCTEME KOOpPAUHAT Unn KkapTorpaduyeckoii CeTkM Mo Ha-
npas/ieHNSAM Ha BOCTOK (NONOXNTENbHOE) unun 3anag (oTpuuatesibHoe) OT OTCHETHOM INHUN CEBEP — .

3.30 oTcyeTHas NnHUA: B cucteme KoopAMHAT JIMHKSA, OT KOTOPOI OTCUUTLIBAKOT KOOPAMHATLI.

3.31 oTcyeTHas MOBEPXHOCTb: B cucTteme koopauHaT reoMeTpryeckas MOBEPXHOCTb, OT KOTOPOWA OT-
CUMTLIBAOT KOOpPAMHATHI.

3.32

nepeBbluMCNEHNe KoOpANHAT: Onepayus ¢ KoopAvHaTamy NPOCTPAHCTBEHHbIX 0GbEKTOB, OCHOBAH-
Has Ha MaTeMaTWyecku CTPOro onpeaesieHHoN CBA3W, NpW nepexose U3 OfHOW CUCTEMbl KOOPAUHAT B ApY-
ryH0. UCMO/b3Ysi OJHU U TE XEe UCXOAHble reofie3nyeckune Aathbl.

n punmedyaHne — anI nepeBbIYNC/IEHUN KOOpAMHAT UCNOJIb3YKT napamMmeTpbl, ABndwowneca NoCTOAHHbIMU
Be/INYMHaMW.

[FOCT P 52438—2005, cTaTtbs 44]

3.33 nonsipHasa cuctema koopauHat: CuctemMa KoopAvHat, B KOTOPOI NOMOXeHWEe 06beKTa 3ajaeTcs
paccTosiHMEM W HanpaB/ieHWEM OT ee Havana.

3.34 npsamoyronbHasa cuctema koopauHat: Cuctema KoopauHart, onpegensiowas nosioxeHne Touek
no OTHoWeHo K N B3avMHO nepneHanKynsipHbIM 0CAM, UCXOAALWMM U3 OAHON TOUKU.

Mpumevanne — N— 1L.2unm 3.

3.35 cxatue a: OTHOLIeHME pasHOCTU Mexzay G0/blioli U Manoil nonyocsimm K 60MbLIOKA Noyocu an-
nvncounja. Belumcnsemoe no gopmyrne a - (a- b)la.

MpumeyvaHne — VHorga npyMeHsIOT obpaTtHoe oxkatve l/a=al(a- b).

3.36 coctaBHas cuctema KoopauHat: OnucaHue MeCTOMNOJIOKEHUSA C UCNONb30BaHWEM [ABYX Hesa-
BMCUMbIX CUCTEM KOOPAMHAT.

I'Ipvlmep — OgHa KOoOpAMHaTHadA OTCcYeTHada cucrema, OCHoBaHHasa Ha ABYX- Uin TpexmepHon cucreme
KOoopauHaT, U gpyras, oCHoBaHHasa Ha CUCTeMe BbICOT, CBSI3aHHOW C rpaBuTaunoHHbIM Nonem 3emnu.

3.37 cuctema koopauHaT: Habop maTtemaTmyeckux npasus, OnuCbiBaloLWUX, Kak KOOpANHATbI JO/KHbI
6bITb COOTHECEHBI C TOYKAMW NPOCTPAHCTBA.

3.38 cuctema koopamHat npoekuuun: [IByxmepHasa cuctema KoopauHaT, obpa3oBaHHas B pesy/bTare
KapTorpagmyeckoro npoekTupoBaHus.

3.39 cpefHuit ypoBeHb Mops: CpefHuii ypoBEHb MOPCKOV NOBEPXHOCTH A5 BCEX CTaAuii NpunmBea.

NMpumeyaHne — CpefHuii ypoBeHb MOPSi 06bIYHO O3HAYAET CPEAHUII YPOBEHb A/ PErMOHa, ONPEAENEHHbIN
no U3MepeHNsiM Ha OAiHOM UMW HECKONIbKUX YPOBBHHbIX NOCTax B 3afiaHHblil Nepnog BpeMeHw.
3.40

TpaHcchopMupoBaHue KoopauHat: Onepauns ¢ KOOpAMHaTaMU NPOCTPAHCTBEHHbLIX 06BHEKTOB Npu
nepexofe oT OAHOI KOOPAMHATHOI CUCTEMbl OTcyeTa K KOOpPAUHATHOM cUCTEMe OTcYeTa, OCHOBAHHOI Ha
Apyrux gartax.

MpumeuyaHue — Mpu TpaHCOPMMUPOBAHUN KOOPAMHAT UCMNOMbL3YOT NapameTpbl, KOTOpble MOTYT ObiTb

onpeaeneHbl ONbITHbIM NyTEM C MUCNOJ/ib30OBaHNEM Ha6opa MNYHKTOB, 06LLU/IX ansa obenx KOOpPAWHAaTHbLIX CUCTEM
oTCcyeTa.

[FOCT P 52438—2005, cTtatbs 45]
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3.41 TOYHOCTb TPaHCOPMUPOBaHUA: BAM30CTb 3HAYEHMNIA TPAHCOPMUPOBAHHBIX KOOPAMHAT K Npu-
HATBIM 3a UCTUHHbIE B LieN1eBOV KOOPAWHATHON OTCYETHOW cucTeme.

MpumevyaHune — TpaHCHOPMUPOBAHME YACTO NPUMEHSIETCS 418 reorpacyecknx JaHHbIX ¢ Leblo npeobpa-
30BaTb UX B XE/TAEMYI0 OTCHETHYIO CUCTEMY, HO €C/n NapameTpbl TpaHC(OPMUPOBaHUS onpeeneHbl ONbITHbIM NyTeM, TO
LN TaKoro npeo6pasoBaHns XapakTepHbl COOTBETCTBYHOLLME OLINGKM.

3.42 TOYHOCTb NepeBbIYUCIEHNS: BAN30CTb NPeo6pasoBaHHbIX 3HAYEHWI KOOPAMHAT K UX TOYHbIM
3HAUYEHUSIM.
3.43 annuncouf: MoBEPXHOCTb, MOMyYeHHas Npy BpalleHun anNconaa BoKpyr CO6CTBEHHOI ocu.

MpumeyaHue — MapameTpbl KAXAOIO 3NAMNCOMAA ONPEeAENsoTCa U3MePeHNsIMU (POPMbl U pasmMepoB 3emnu,
4TOGbI annNpPoKCUMUPOBATL reons c Hanbosee BO3MOXHO BbICOKOW TOYHOCTBIO.

4 Cncrtembl KOOpAMHAT U UX peannsayunn

[ins onucaHna NpoCTPaHCTBEHHOTO NOIOXEHUS 06BEKTOB B reOMH(OPMaLIMOHHbIX 3afadax UCNoMb3yoT
CUCTEMbI MPOCTPAHCTBEHHbIX MPAMOYTO/IbHbIX, MJIOCKUX MPAMOYIO/IbHbLIX U reofe3nyecknx koopauHart. Ans
KapTorpacuyeckoii OCHOBbI Me/IKMX MacliTaboB NPUMEHSIOT reorpadmyeckme KoopamHaTbl Ha cdrepuyeckoi
NMOBEPXHOCTMN.

Haunbonee yacTto NPUMEHSAIOT COCTaBHblE CUCTEMbI KOOPAMHAT, 06 beAVHSAOLNE CUCTEMY MIOCKMX Nps-
MOYTO/IbHbIX KOOPAMHAT B KapTorpachyeckoil NpoekLMn 1 BbICOT, CBA3AHHbIX C rpaBUTaLMOHHbLIM Nosiem 3eM-
nn. B HacTosLee BpeMsi MPUMEHSIOT CUCTEMY reofesnyecknx koopamHaT 1995 roga (CK-95) Ha annuncounge
KpacoBcKoro, siepeBbl4MCIEHHbIX B NI0CKME NPAMOYrofibHble KOOpAMHaTbl npoekunn Maycca-Kptorepa, n ban-
TWIACKYH0 CUCTEMY HOPMaslbHbIX BbICOT 1977 roga.

Peanusauueli cncteMbl KOOPAMHAT SABNMAETCA COBOKYMHOCTb MYHKTOB reofe3vV4eckoi CeTu 1 3HayYeHui
KOOpAMHAT, MPUCBOEHHbIX 3TUM MNyHKTam. [ns Tepputopumn Poccuiickoih degepaunmn Takoli peanusaumen ss-
NAOTCA rocyAapCTBEHHble reofesnyeckass ¥ HUBENMPHAs CeTu, a Takke KaTanorm 3HauyeHuidi koopauHat u
BbICOT.

[lns reogesnyeckoro obecneyeHns opbuTanbHbIX NONETOB N PELLEHUS HaBUraLMOHHbIX 3a4a4 UCNO/b3y-
0T reoLeHTpUYecKkyto cucteMy KoopamHat «MapameTtpbl 3emnn 1990 roga» (M3-90).

Peanusauuein cuctemsl koopavHat M3-90 sBNAeTCA COBOKYMHOCTb MYHKTOB KOCMWYECKON reogesnye-
CKOW CeTu ¢ NPOCTPAHCTBEHHbIMMW FEOLEHTPUYECKMMUN KOOpAMHATaMMK.

5 KoHuyentyanbHaa cxema KOOpAWHATHbLIX CUCTEM OTcyeTa

5.1 O6wure NonoxeHus

MonoxeHne o6bekTa Ha (Mny B6M3M) NOBEPXHOCTU 3eMsin onpefensioT koopavHatamu. Kaxaoe no-
NoOXeHne 06beKTa J0/MKHO BbiTb ONMCaHO HABOPOM KOOpPAMHAT, OTHECEHHbIX K ONpeAeneHHON KoopAUHATHOM
cucteme otcyeTa.

KoopauHaTbl nomeLyaloT B Habopbl NPOCTPAHCTBEHHbIX AaHHbIX, B KOTOPbIX BCE 3HAYEHWUS KOOopAuHaT
[O/MKHBI NPUHaANeXaTb OHOW 1 TOW e KOOpAMHATHONI cucTeme oTcyeTa. Kaxablli Habop AaHHbIX LO/MKEH CO-
[epxatb onncaHue ofHO CUCTEMbI KOOPAMHAT, KOTopasi NPUMEHEHA KO BCEM KOOpPAMHATaM B HAG0PE AaHHbIX.
Ecnv npocTpaHCTBEHHbIE faHHble OTHECEHbI 60/1ee YeM K OHOI cMCTeME KOOPAMHAT, TO OHM JO/MKHBI GbiTb pas-
JeneHbl Ha fiBe nnn 6oiee COOTBETCTBYHOLLME TPYMIbI, KAXAAsA CO CBOMM COBCTBEHHbLIM OMUCAHWEM CUCTEMBI.

5.2 KoopAauHaTHble CUCTEeMbl OTCcHeTa

5.2.1 Tunbl KOOPAUHATHBLIX CUCTEM OTCYETa

B HacTosiLem cTaHfapTe paccMaTpMBaloT fiBa TUNa KOOpAMHATHbIX CUCTEM OTcyeTa:

- KOOpPAMHATHYH cuMcTeMy oTcueTa (06wuii cnyyai);

- COCTaBHYK KOOpPAUHATHYH cUCTeMy oTcyeTa (0cobblii cryyai).

KoopanHaTHasa cuctema otcuyeTa onpejenieHa B 6.2.2. a coctaBHas — B 6.2.3.

5.2.2 KoopaunHaTHasa cuctema oTcyoTa

MonoxeHne o6bekTa MOXeT GbITb 3aA4aHO HabopoM koopamHaT. KoopAvHaTHas cuctema oTcyeTta pe-
anmsyeTcs HabopoM KOOPAMHAT, OTHECEHHbIX K UX (DU3MYECKUM HocuTensam. Takas peanunsaums MMeHyeTcs
OTCYeTHOli OCHOBOW. KoopauHaTHas cuctema oTcuyeTa Ao/hkHa 6biTb onpedeneHa OAHMM BapuaHTOM gat u
OfIHOVi CUCTEMOW KOOPAMHAT, KakK Noka3aHo Ha pucyHke 1.

4
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PucyHok 1 — KoopauHaTHasa cuctema orcyeTa

5.2.3 CocTtaBHasa koopauHaTHaa cuMctema orcyeta

[Opn30HTasIbHbIE 1 BEPTUKasIbHbIE KOMMOHEHTLI NOMIOXEHUS 06bEKTa B TPEXMEPHOM (PU3NYECKOM Npo-
CTpaHCTBE. Kak NpaBuio, MOryT GbITb BbIOpaHbl U3 pasHbiX KOOPAMHATHbLIX CUCTEM OTcyeTa. TakuMm siBnsieTcs
onncaHne MoJsIoXeHNA 06 LEKTOB C UCMO/Ib30BAHNEM BbICOT, OTHECEHHbIX K YPOBHIO MOPS, M FOPU30HTabHbIX
KOOpPAMHAT, OTHECEHHbIX K ApYyroi cucteme. Mpu 3TOM NPUMEHSIOT COCTaBHYH KOOPAUHATHYI CUCTEMY OTCYe-
Ta. KoTopast 06beAUHAET BE UCMO/Mb3yeMble KOOPAUHATHbIE CUCTEMbI OTCHETA B COOTBETCTBUM C PUCYHKOM 2.

PucyHok 2 — CocTaBHas KoopguHatHas cucrema otcyeTa

5.3 WcxogHble gaTthbl

5.3.1 Tunbl UCXOA4HbIX AaT

[atbl MoryT G6bITb reofjle3snyeckMmn, BbICOTHbIMU U MeCTHbIMU. [eofesnueckne gatbl obecrneumsaloT
CBSI3b KOOPAVMHATHOWN cucTeMbl ¢ 3emeli 1 UCMOb3YITCA ANA ABYX- UM TPEXMEPHbIX cucTeM otcyeTa. OHu
[OMXHbI BKIKOYaTL onpegenexdve annuncona. BelCOTHble AaTbl 06ecneynBatoT CBA3b HOPMasIbHbIX BbICOT C
NOBEPXHOCTLIO kBasureonga. MecTHble faTtbl MPUMEHSAIOT 1A NIOKa/IbHbIX reofesnyecknx 3agayd. Ceasb MecT-
HbIX gaT ¢ 3emnein MoxeT ObITb HeonpeAeneHHon. MecTHble faTbl MPUMEHUMbI K MECTHbIM reofe3nyecknm
OTCYETHbLIM OCHOBaM.

[na reovHdopmMaUnoHHbIX 3aga4 Heo6XoANMO naeHTuuLmMpoBaTtb AaTbl, HO onpejenexHve faT ABNA-
eTca HeobA3aTeIbHbIM.

5.3.2 OnucaHne ncxogHblx gat

OnucaHne NCXoAHbIX AaTt AABNseTca 06a3aTeslbHbIM, €C/IM He NPUBEEHA CCbl/IKa HA JOKYMEHTbI MO Npu-
MeHsSieMOVi KOOPAUHATHON cucTemMe oTcyeTa.

5.3.3 HauanbHblli Mepugunan

HauanbHbli MepuanaH onpegenset Hayano oTcyeTa JoroT.

OnuncaHne HayasibHOro MepuanaHa Heobs3aTesIbHO NPU UCNO/b30BaHUN BEPTUKA/IbHLIX U MECTHbIX AaT.
1 KOrAa HavyanbHblii MepuavaH siBnseTca FpuHBMYCKAM. NS reofe3nyecknx faT v npyu NCNob30BaHUN B Ka-
YeCcTBE Havya/IbHOro0 UHOTO MepuanaHa onncaHne HadasibHoOro MmepuanaHa o6s3aresibHo.
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5.4 Cuctema KoopauHart

[nsa cuctembl KoopaMHaT HAbop AaHHbIX JO/HKEH BKIOYATb, Ha3BaHue, eAVHULbI N3MepeHns, Hanpas-
NleHne 1 B3aMMHOe YyepegoBaHne oceil. KoopamHaTtbl B COOTBETCTBYIOLWMX Habopax AaHHbIX NPeAcTaBAsaioT B
COOTBETCTBUM C 3TUM YepefoBaHneM. KoopauHaTtbl, OCHOBaHHbIE Ha KOOPAMHATHbIX CUCTEMax oTcyeTa KapTo-
rpacpmyecknx Npoekuymnin, ABNAITCA pe3y/ibTaToM nepesbluncierns. Onepaymsa nepesbluncieHns B 6.5.

OnwucaHune cuctembl koopauHat B NTMC fomkHO 6bITb 0683aTeNlbHbIM, €CNY HE AaHbl CCbIIKA Ha COOT-
BETCTBYIOLUMIA AOKYMEHT, COAepXalluii ee onucaHue.

Kaxgas ocb cuctembl KOOPAMHAT A0/MKHA GbiTh onucaHa, nocrefoBaTe/lbHOCTb ONMUCaHWA Ocel COooT-
BETCTBYET NOPAAKY PacnosioxeHns KoopanHaT B Habope AaHHbIX.

5.5 Onepauuu — nepeBblYUCIEHNe U TpaHCOPMUPOBaHUE

5.5.1 O6wwue nosoxeHns

WHdpopmaumsa 06 onepauusx AosmxHa ObiTb NpefcTaBieHa, ecnv Habopbl AaHHbIX, cofepxaline Koop-
[AVIHAaTbl. UICNONb3YOLLMEe pa3Hble KOOPAMHATHLIE CUCTEMbI OTCHeTa, AO0/MKHbI ObiTb 06bEANHEHBI.

Pasnuuatotcs gBa Tuna onepawuuii:

- NepeBbIYVC/IEHNEe KOOPAUHAT U3 OAHON KOOPAMHATHON CUCTEMbI B APYTYO MPY HEU3MEHHbIX AaTax, B
3TOV onepauun 3HaYeHNsa napameTpoB SABATCA TOUHbIMK;

- TpaHcthopMupoBaHMe KOOPAMHAT U3 OAHOWN CUCTEMbI B APYTYHO NPU UX Pas/INyHbIX reofe3nyecknx ga-
Tax. [Mpu 3ToM TpaHchopMmnpoBaHue oT/IN4aeTCs OT NePEBbLIYUCIEHNSA TEM, YTO 3HAYEHMSA NapaMeTpoB TPaHC-
dhopmMrpoBaHNa onpeaensioTca OMbITHbIM NyTEM, NO3TOMY OHWU MOTYT UMETb HECKO/IbKO PasfNyHbIX OLLeHOK
Un peanusauuii.

M3meHeHns KoopauHaT OAHOW KOOPAMHATHOW cUCTeMbl OoTcHeTa Mpu nepexofe K Apyroil npoucxoanT B
pesynbTate onepauuii, COCTOALMX U3 OAHOrO Wan 6onee TpaHCOPMMPOBaHUA 1 ogHoro unn 6onee nepe-
CYeTOoB.

OnuncaHune onepauwii SsBnseTca 0653aTesbHbIM, CNN KOOPAVHATHbIE CUCTEMbI ABMIAIOTCSA NPOEKLMOHHbI-
MV 1 HE NpuBE/EHbI CCbINIKM Ha ONMCcCaHne KOOPAWHATHON CUCTEeMbl OTCYETa U CUCTEMbI KOOPAMHAT.

Onepauun [0/MKHbI 6blTb ONMCcaHbl B Habope faHHbIX B NOPSAAKe UX CNefoBaHNs.

5.5.2 MepeBbluncneHne KkoopanHat

MepeBbluncneHne reofe3nyeckux KOopavHar B N0CK1E NPSAMOYrofibHble KOOPAWHATHI LMPOKO UCMOSb-
3YI0T NpU KapTorpaduyeckom NpoekTupoBaHun. MNMepesbluncaeHne Takke NCNO/b3YIOT A1 U3MEHEHUA eAUHWL,
N3MepeHnsa uamn capura Havana otcyeTa naaHOBbIX KOOPAUHAT ANS CO3AaHWA /T0OKaNbHOWM kapTorpaduyeckoi
CEeTKWN. HGDEBbIHI/ICJ'IeHVIe KOOpAMHAT He N3MeHAEeT 3HauyeHUsA Aat. Tak Kak OHO UCMOoJib3yeT MaTtemMaTtudyeckue
doyHKLMK, HE BAMAIOLLME HA TOYHOCTb 3HAYEHWI KOOPAMHAT.

lMepeBbluncneHne KOopAMHaT [O/IKHO BK/IOYATD!

- KapTorpaduueckoe NpoekTnpoBaHue, KOTOpoe SABASETCS MEeTO4OM, UCMO/b3YILWNM MaTeMaTnyeckme
YHKLUUN AN NepeBbIYUCIEHNS Teoe3nYecknX KoopauHaT (UCkivas BbICOTbl) B ABYXMEpPHble MiaHoBble
KoopAMHaTbl U Ha0b0opOT;

- nepesblYnUcCneHne reogesnyecknx KoopanHat (BKJ'IIOHaFI BbICOTbI) B TpexMepHblie NpAMOYroJsibHblie KO-
opAvHaTbl 1 Hao60poT:

- nepeBoj enHUL, U3 OAHON CUCTEMbBI B APYTY0 C MOMOLLBI0 KO3 MULMEHTOB MK anroputma (Hanpu-
Mep. paguaHoB B rpafycbl, MUHYT B CEKYHAbI, METPOB B oyThbl);

- napannenbHblii CABUT HaYana KoopAvHaT AN NoNy4YeHUs MeCTHON KOOPANHATHON OCHOBBI.

KapTorpacuyeckan npoekuus ABasetca ocobbiM CiiyyaeM NnepeBbluNCIeHNs KOOpAMHAT C annunconaa
Ha Na0CKOCTb. [l KOOpPAMHAT, NpUHaAIexalmx K CuCTeMe KOOPAMHAT, NOSTYYEHHbIX NyTEM NPOEKTUPOBaHUS,
onucaHne nepeBbIYNCIEHNS AO/MKHO OblTb 06A3aTeNbHbIM.

5.5.3 TpaHcthopmupoBaHne kKoopauHat

KooppauHaTbl gonyckaetca TpaHcopMupoBaTb NyTeM NpuBefeHUs ux K gpyrum gatam. lMpu atom cu-
CTEMbl KOOpAMHAT MMEKT OAWH W TOT xe Tun (Hanpumep, obe reofdesnyeckne uan obe MPSAMOYrofibHbIE).
TpaHchopmupoBaHme NPoBOASAT NOCPEACTBOM METOAA, MMEIOLLLEro onpeaesieHHbIn anroputM. Kaxgblid anro-
pUTM MMeeT COOTBETCTBYIOLLMI HAGop NapaMeTpoB. Tak Kak 3Ha4YeHns napamMeTpoB MOFYT ObITb OnpeaeseHsbl
OMbITHBIM MYTEM, OHU 3aBUCAT OT U3MEPEHWI 1 1X NorpeLiHocTel. JlonycTuMbl pasHble BapuaHTbl TpaHcdop-
MUPOBaHUA Mexay ABYMSA faTamu.

OnuncaHne TpaHChOPMUPOBAHUSA He ABNAETCA HeobXOoAMMbIM A5 ONUCAHWUA KOOPAMHATHOW CUCTEMbI
oTcyeta. MoxeT 6bITb MOIE3HbIM ONMUCaHne TpaHCHOPMUPOBAaHMUS, KOTOPOe Yxe Obl10 MPUMEHEHO K KOOp-
AVHaTaM. Win TPaHCOPMMPOBaHNSA U3 MPEXHe CUCTEMbI B ONpefenseMyto nosib3oBaresieM CTaHAapTHYH
KoOpAMHATHYIO CUCTEMY OTCHeTa.
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5.5.4 Onepauyus o06beanHeHus
Mpeobpa3oBaHne KOOpAMHAT M3 OAHOM CUCTEMbl OTCYeTa B APYryl MOXET COMpPOBOXAATbCA onepa-
LUSIMW. COCTOSILLUMU M3 OJHOTO WM 6oniee TpaHCOPMUPOBAHUIA U/ ogHOro unn 6onee nepesblyncre-

HWI1. O6beanHeHNe NPUBOANT K U3MEHEHWI0 KOOPAMHAT BCIeACTBUE HECKOTbKUX TPaHChopMMpoBaHuii ninm
nepeBbIYNCIEHNIA.

5.6 TOYHOCTb KOOpAWHAT, onepauunii 1 napameTpoB

KoopauHaTHas cuctema oTcyeTa peanmsyeTcss HAbopoM reofesnmyeckmx NyHKTOB. TOYHOCTb NPOCTpaH-
CTBEHHOrO OMUCaHWS 3aBUCUT OT TOYHOCTM peasiM3auun KOOPAMHATHON CUCTEMbl OTCYETa, KaK U TOYHOCTb
KoopAMHaT nocrneayoLero CrylweHus KOopauHaTHO OCHOBBI.

TOYHOCTb TPaHCHOPMUPOBAHMS 3aBUCUT OT TOYHOCTU peanm3auny 06enx KOOpAMHaTHbLIX CUCTEM OTcuyeTa.
MepeBbluMCNEHUSA ABMATCA MaTeMaTUYECKU TOYHbIMU 63 NOrpeLlHOCTEl N3MEPEHWIA UM NapaMeTpoB JarT.

WNHhopmaums o TOYHOCTU 1 HAAEXHOCTY 3HAYEHWNI A KOOPAMHAT WK onepauuii u UX napamMmeTpoB Jo/MKHA
6bITb NpeacTaBneHa B cootBeTcTBMM ¢ TOCT P 57773. XapakTepucTuka TOYHOCTM AO/DKHA ObiTb faHa Ans
KaX[,oro MecCTOMOJIOKEHMA 06bEKTa, KaXAoi KoopauHaTbl, KaXaoro TpaHcopMuMpoBaHUS unyM napameTpa
TpaHcdopMMpoBaHns NM60 OJAHOBPEMEHHO A1 BCEX KOMMOHEHTOB Habopa AaHHbIX.

UncnoBble 3HaYEHUSI KOOpAUHAT NPUBOAST B COOTBETCTBUM C MEXAYHApPOAHOW CUCTEMOI eauHuUL, no
FOCT 8.417.

Onepauuv nepeBbIYUCIEHNS U TPAHC(OPMUPOBaHMS KOOPAUHAT NpeAcTaBneHbl B MPUIOXeHnn A.
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MpunoxeHne A
(cnpaBoyHoe)

[eope3nyeckne B3aMMoCBA3N

A.l1 KoopguHaTHasa cucTema oTcyeta — nepeBblYMC/IeHNE U TpaHCOopMUpoBaHme

Ha pucyHke A.1 npuBeAeHbl TpU pasHble KOOPAMHATHbLIE CUCTEMbI OTCUeTa:
- KoopAauHaTHasi cucTema otcyeta 1 (gathl 1. cuctema KoopavHart A).
- KoopAuHaTHasi cucTemMa otcyeTa 2 (gathl 1, cuctema KoopAvHaT B),
- KoOpAuHaTHasi cucTema otcyeta 3 (gathl 2, cucTemMa KoopavHar A).

PucyHok A.1 — TepeBbluncneHne 1 TpaHcopMnpoBaHme

MepeBbIUNCNEHNE NPUBOANT K U3MEHEHNIO KOOPAMHAT NPU NEPEXOAE U3 CUCTEMbI OTCYeTa 1 B CUCTEMY OTcyeTa 2,
MUMeILLMX OHN 1 Te Xe AaTtbl. TpaHcopMupoBaHue NPUMEHEHO 418 NepeBblYNCIeHNs KOOPAMHAT U3 cMcTeMbl oTcyeTa 1
B CUCTEMY OTcyeTa 3 Mpu UCMOIb30BAHUM OJHOI W TOW Xe CUCTeMbl KoopAuHaT. TpaHchopMupoBaHue 2 UCNob30BaHO
AN NepeBbIYNCNEHNA KOOPANHAT HENOCPEeACTBEHHO M3 CUCTEMbI OTCHeTa 2 B CUCTEMY OTcyeTa 3. UMEILUX Takke pas-
NNYHblE AaThbl. MepeBbIYNCIEHNE KOOPANHAT N3 CUCTEMbI OTCYETA 2 B CUCTEMY OTcUeTa 3 MOXET 6biTh Tak Xe OnucaHo,

Kak onepawuus 06beMHEHNS], COCTOsLAA U3 NePEBLIYNCEHNS NOC TpaHCopMupoBaHe 1.
A.2 MepeBblUNCIEHNE — COOTHOLIEHNE MEXAY re0fe3UYeckuMu 1 NPsiMOYroibHbIMM KOOpAUHATAMU

Ons onpefeneHus NONOXEHWUS MyHKTA B NPOCTPAHCTBE HeobXoAuMMa TpexmepHas KoopAuHaTHas oTcyeTHas cu-
cTema. CuCTeMbl KOOPAMHAT YCTAHAB/IMBAIOT YNOPSA0UHEHHYI0 CBA3b MeXAY U3NYeckUMn NyHKTaMn B NPOCTPaHCTBE W
LeiicTBUTENbHBIMK Yncnamu (KoopguHatamu). MNepeBbIYNCIEHNE KOOPAMHAT U3 OAHO CUCTEMbI KOOPAUHAT B APYryto siB-
naeTca mMatematuyeckum geictenem. Mexay pasHbiMU cUCTEMAMMW KOOPAWHAT CYLLEeCTBYET OfHO3HAYHO onpejesieHHas
mMaTtemaTunyeckas CBs3b.

B reofje3nn TpexMepHyo cUCTEMY NPSAMOYTO/bHbIX KOOPAMHAT NPUMEHSIOT ANA peleHns rnobanbHbIX 3agay. OHa
3a/aeTcs TPeMs OPTOrOHa/IbHBIMW OCSIMU, COPMEHTUPOBAHHBIMI B NPaBoil cucTeMe KoopauHat. KoopauHaTtHble ocun X. Y,
N Z NCXoAAT U3 0AHOM ToukM 0. HaxoasLwWelics B Hauane cucTemsl KoopauHaTt (PUCYHOK A.2).

PucyHok A.2 — TpAMOYronbHble KoopauHaThl
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KoopfunHaTHble OCM HasblBalOTCS Napannensamy Ans NoCTOSIHHOW wupoTbl B v mepugnaHamu Ans NOCTOSAHHOM
ponrotel L.

Korga annuncounp ABNAeTCA CBA3aHHbIM C 3emnei, annunconjanbHble KOOPAUHATbI Ha3biBaKT reofe3nyeckumu
KoopauHatamu (pUcyHok A.3).

Ecnn Havyano npasoii NpPAMOYrofibHOM CUCTEMbl KOOPAMHAT coBNajaeT C LeHTPOM 3/mnnconaa, ocb Z coBnajaeT
OCbI0 BpallleHna 3nunca u NofoXnTesibHoe HanpassieHne ocn X npoxoaut yepes Touky B = O. L = O. Torga cnegyowme
cdhopmynbl npeobpasyloT anannconjanbHble KOOPANHATLI B TeOLLeHTPUYEeCKne NPSMOYTo/bHbIE:

X 1 [W+HIcosScosL
Y = [N+HJcosBsinZ. (A1)
A [W(1-e)2+H]sinB
rae N — pafunyc KpUBU3HBI NEPBOro BEPTUKaa, NepneHAnKyNApHbIi K MepuguaHry, Bblunucnsemslii no popmyne
N =a(l - e2sin2 B)'12 (A.2)
rae B — nepBblii 3KCLEHTPUCUTET 3/IMNconaa, BbluMcasemblii no oopmyne
e = (2a- a2),/2. (A.3)

Mpeo6pasoBaHne reoLeHTPUYECKUX MPSIMOYTrOJIbHbIX KOOPAMHAT B 3NMNCOUAaNbHbIE KOOPAUHATbLI BbINOMHAT N0
chopmynam:

L =arctg-I. (A.4)

$> =arctg--——- — £ - (A.5)
(1-e2X* +Y )

BbluvcneHune H, n B, ocywecTBnsOT nocsefoBartesibHbIMU I'IpVIﬁI'IVI)KeHVIFlMVI no d)opmynaM:

N, = a(l - e2sin2Bt. 1)~12. (A.6)
+ z

H.= &52y—2'\2N ans |BJ <45" uH, = -(1 -824pana IBJ2 45" (A7)

cosB, " sinS, ,

z 1
B, (A.8)

(*2+vy2)12 1 ey,
N,+H,_

rae r— Homep NpUBAKEHUs.
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A.3 TpaHcthopmupoBaHue reogesnyecknx gat

B 06uiem ciyyae napaMmeTpbl TPAHCOPMUPOBAHUS ONPeAeN AT N0 KOOPAUHATAM COBOKYMHOCTY MYHKTOB, NpUHaz-
fiexalinx peanusaumsam o06enx KOOpAMHATHBIX cuCTeM oTcueTa. OHU ABASKTCA NPUBANXKEHHBIMU, U UX NPUMEHUMOCTb
MOXET 6bITb OrpaHNYEHA ONpPeLesiEHHbIM PETVOHOM.

Han6onee WMPOKO NPUMEHSAIOT TpaHCHOPMUPOBaHNE NOAO6US, KOrAa fBe KOOpAUHATHbIe CUCTeMbl OTcyeTa pas-
IMYAITCA TOJIbKO UX B3aWMHbLIM PACMO/IOXEHNEM, OPUEHTUPOBKOI B MPOCTPAHCTBE M MacLUTaboM.

TpaHcopMmUpoBaHme Noao6us sBnsaeTcsl KOHPOPMHbLIM. OHO MOXET 6bITb BbINOHEHO Kak B NPSIMOYrO/bHbIX, Tak
1 B 3N1MNCONSASbHBIX KOOPAMHATAX.

B HEKOTOPbIX CyYasx npu TpaHCOPMUPOBAHMM UCMOb3YIOTCA TOMLKO TpM napameTpa (Kak npasuio, napameTpb
BpaLlieHus) u3 cemu. OcHoBHas hopmysia TpaHCHOPMUPOBAHUS:

X X n f O ¥z %2 X [X 7, i+d 77, T2 jjx
Yy =Yy + 72 +:%3 0 -Nn, Yy -D-Y = 72 4 T3 1+D -4, Yy (A.9)
z m LZJIS) /3_ \-r2 0 z si Lz .15) 73 172 4, 1+0J|Zz

rae X.Y.Z — Tpu casura BAO/b KOOPAMHATHBIX OCei:
R),R2.R-j — Tpu yTna noBopoTa BOKpPYr OCeii:
D — macwrabHasa nonpaska.

Tpwv casura BAONb KOOPAVHATHBLIX oceld X. Y, Z, Tpu yrna nosopoTa BOKpyr oceii A,, A" A3 1 macltabHyto nonpasky D,
Kak npaBu/o, OoNpeAensaioT Nof yc/ioBreM MUHUMU3ALNM KBaApaToB pasHOCTel KoopAnHaT OfHOMMEHHbIX MYHKTOB B KO-
opAvHaTHbIX cuctemax S u T. OfHOUMEHHbIE NMYHKTbl ABNATCA UAEHTUYHBIMU B NPOCTPAHCTBE U BpeMeHu. Mpu TpaHc-
chopMumpoBaHnM NoA06USA CMELLEHNAMMN MYHKTOB NMpeHebperatrT, 3TN CMeLLeHUss 0TPaxXalTCa B OCTATOUYHbIX OTKIOHEHUAX
nocne ypasHvusaHus. OTHOLWEHNA NMPAMOYro/ibHbIX KOOPAMHAT, UCMO/Ib3yeMble B TPAHCOPMUPOBaHUW K 3n1aunconjans-
HbIM KOOpAUHaTaM, npeacTaBneHbl B A.2.

Oco6bIM cly4yaeM TpaHCOPMUPOBAHUS SBNAETCSA AOMTOTHbIA casur. OH NPOUCXOAUT MeXAy faTaMu, KoTopble AB-
NATCA MAEHTUYHBIMU, 38 UCKIOYEHUEM Pa3/IMUYHbIX HaYa/ibHbIX MepUANaHoB. HanpuMep, HeKOTOpble eBponelickne rocy-
fapcTBa UCNO/b3YIOT OAHU U Te Xe AaTbl, HO pasHble HayasibHble MepuAanaHbl: TPUHBUUCKNIA NN TTapyXCKUA.

A.4 MepeBbluncneHne — kapTorpadnyeckoe NpoekTupoBaHue

leopesnyeckme KOOpAMHATLI OTHECEHbI K KOPMBOJIMHEHOW NOBEPXHOCTM annuncouga. NMpoektuposaHne, Heo6xoan-
MOe AN15 MOJlyYeHUA NIOCKNX NPSMOYrO/bHbIX KOOPAWHAT, MOXeT 6biTb NPON3BEAEHO C UCNOMb30BAHMEM pa3HbIX TUNOB
npoekymii. NMpun n306paxeHnn Ha NIOCKOCTU NCKPVBIEHHbIE MOBEPXHOCTY MCKaxatTcs. MNpoekTrpoBaHue ¢ anaunconga
Ha M/1I0CKOCTb AO/HKHO 6biTb KOH(OPMHBLIM M He MCkaxalwwmum naowaan. NMpoekTupoBaHue, coxpaHsiolee macwtab Bo
BCEX HanpaBs/ieHNAX, ABNAETCA HEBO3MOXHbIM. KapTorpaduueckas npoekuns ABnseTcs MatemaTuyeckmm oTo6paxeHnem
31 IMNCOMAA WK ero YacTu Ha NAockocTu. Mpoekuus 6yfeT MMeTb COOTBETCTBYIOLLYIO TOUKY OTCYETa, Ha3biBaeMyio Hava-
7IOM npoekunn ansa kapTorpacmpyemoro pervoHa. 31o 6yaeT HyneBow (HavanbHbIi) MyHKT OTCUETHOW OCHOBbI Ha MiaHe.

KapTorpaduueckas npoekuus onpegenserca 4ByMa yHKLUAMN:

X=f(B: L).

Y =p (B, L).
rae X — abcuuccea;
Y — opguHaTa:
SwunlL — reogesnyeckue wmMpoTa u goarota.
Kaxpaas Touka B NPOCTPAHCTBE MOXET GbITh NpefcTaB/eHa TpexXxMepHbIMU koopauHaTamu (X. Y. H), ocHOBaHHbIMU
Ha faTax u kapTorpaduyeckoii npoekunn. OHN NPUMEHNMbI TOIbKO AN1A MPOAO/bHbLIX U NONEPEYHbIX NPOEKLMIA.

A.5 Teoup 1 BbICOTHI

[Ns onucaHus rpaBUTaLMOHHOIO NOMs 3eMAN UCNONb3YT NOTEHLUMAN cunbl TsxecTu W, KOTOpbIii cknagbiBaeTcs
13 noTeHynana Cusbl rpaBUTaLMOHHOTO NMPUTSXEHUS 1 NOTEHLMana LLeHTPOGEXHO! cunbl. BeKTop cubl TAXeCTn onpeje-
NAT Kak rpagneHT noteHumana W no chopmyne:

A =gradw . (A.10)

FeonaoM HasbiBalOT 3KBUMOTEHLMANbHY0 NMOBEPXHOCTL FPABUTALUOHHOIO Nons 3emau, Haubosnee 6KM3KO anmnpok-
CUMUPYIOLLYI0 HEBO3MYLLEHHYIO MOBEPXHOCTb MOpPEN 1 OKeaHoB. Ha npakTuke B Ka4ecTBe reonga NPUHUMAKOT 3KBUNOTEH-
LanbHylo NMOBEPXHOCTb, MPOXOAALLYI0 Yepe3 HauasbHblii MYHKT oTCYeTa BbICOT. /13-3a TOro, YTO B pas/IMYHbIX PernoHax
3eMnU UCMONb3YIT CBOM HayasibHbIE NYHKTbl OTCYETA BbICOT, MOBEPXHOCTU reousa, NPUHSATLIE B 3TUX PETMOHAX, HEMHOTO
oT/IMYAIOTCA APYT OT Apyra.

MoBepXHOCTb reonsa OTAMYaeTcs 0T NOBEPXHOCTU INUNCOMAA BPALLEHUA UM NOBEPXHOCTENH NOJOGHbLIX NPOCTLIX
reomeTpuyeckux uryp (pucyHok A.4). CNOXHOCTb MaTeMaTU4eckoro OonucaHus NOBEPXHOCTW reovaa Bo3pacTaeT Mo
Mepe yBE/IMYEHNS ONUCLIBAEMOI TEPPUTOPUM U BO3pACTaHNS feTaslbHOCTU 3TOT0 OnucaHus.
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Pa3HOCTb NOTEHLMAMOB CU/bI TSXKECTU MEXAY NMOBEPXHOCTHIO reonaa v 3KBUNOTEHLMANbHOM NOBEPXHOCTLIO, NPOo-
Xofslelt yepe3 HEKOTOPYIO TOUKy P, Ha3biBAlOT reonoTeHLWanbHbIM YucIoM Cp. KOTOpPOe BbIYUCASIOT Mo hopMysie:

i- wP (A-12)
LN onucaHusi NPOCTPAHCTBEHHOTO NOMTOXEHNS TOYKU B [ONOSTHEHWE K IBYM N/IaHOBbIM KOOPAMHATAM [OCTATOYHO
yKasaTb 3HauyeHve ee rBonoreHymanbHoro Yncna. OfHaKo Ha NpakTuke B kKayecTBe TpeTbell KOOPANHATHOW KOMMOHEHTbI
NPUHSTO UCMO/b30BaTL BbICOTY. PacnpocTpaHeHbl TPW TUNa BbICOT, CBA3AHHbIX C TeONOTEHLMANbHBIMU YUCIAMU:
- opTomeTpuyeckas BbicoTa HO = c”jg,
rae g — cpefiHee 3HaueHVe CUMbl TAXECTU BAO/b OTBECHON IMHUM MEXAY TOUKOW 1 reonaom:
- HOpManbHas BbicoTa Hn = cp/y,

rae y — cpefHee 3HayeHve HOpMasibHOW CUSbl TSXECTU Ha OTpe3ke CUI0BOW IMHUN HOPMasibHOro Nosif, paBHOM 3Have-
HUI0 HOPMasbHOI BbICOTbI.
- AnHamunyeckas BbicoTa Hd = ¢ g0,

roe g0 — HekoTopas NOCTOAHHAsA BENNYUHA, YACNEHHO 6/1M3Kast 3HAYEHUIO CUMbI TSXXECTU.

PucyHok A.4 — B3aumocBA3b reofie3nyeckoii BbICOTbI, BbICOTbI KBasureomga un Hopmaanoﬁ BbICOTbI
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