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Mpeancnoeue

Lienw, ocHOBHbIE MPUHLWMELI M OCHOBHOW NMOPSIAOK NpoBedeHns paboT Mo MeXrocyjapCTBEHHOW CTaH-
dapTusaumu yctaHoenedsl B FTOCT 1.0—2015 «MexrocygapcTBeHHas cucteMa ctaHgaptusauun. OCHOBHbIE
nonoxeHunsa» n FOCT 1.2—2015 «MexrocygapcteeHHasi cuctema ctaHgaptusauun. CTaHgapTel Mexrocygap-
CTBEHHbIE, NpaBmMia U peKoMeHOaL MK No MeXrocygapcTBeHHON cTanaapTM3auunu. Npasuna paspaboTku, npu-
HATWSA, OOHOBNEHUSA U OTMEHbI»

CeegeHun o cTaHgapTe

1 PASPABOTAH AkumoHepHbim 0bwecTBoM «Hay4HO-TEXHUYECKWUIA LLEHTP COBPEMEHHbIX HABUMaLMOH-
Hbix TexHonoruin «MHTepHaBurauna» (AO «HTLU «MHTepHaBuraumns»)

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryfiMpoBaHUi0 M METPONOriu
3 lMpuHAaT MexrocygapCcTBEHHbIM COBETOM MO CTaHAapTU3aLMKM, MEeTPOnorMn n ceptudukaumm no pe-

3yneTatam ronocosanus (npotokon ot 30 aesrycta 2017 r. Ne 102-11)
3a npuvHATWE NporonocoBanm:

KpaTtkoe HanMeHoBaHWe CTpaHbl Koa ctpaxbl no MK CokpalleHHoe HaMMeHoBaHWe HaLWMOHAaNbLHOro opraHa
no MK (WCO 3166) 004—97 (CO 3166) 004—97 no cTaHgapT13auuu

AzepbangkaH AZ AsctaHgapT
ApmeHus AM MwuHakoHoMuKKK Pecnybnvkn ApmeHus
Benapyck BY lNocctanpapt Pecnybnuvkn Benapyck
KazaxctaH KZ locctangapt Pecnybnukmn KasaxctaH
Kupruzusa KG KblprelactasgapT
MonpgoBa MD MongoBa-CtaHgapT
Poccus RU Pocctangapt
TagkuknucTaH TJ TamkukcTangapT
TypKMeHUCTaH ™ [masroccrnyxba « TypkMeHCcTaHgapTnapb!»
Y3bekucrtaH uz YarocctaHaapT
YKpaunHa UA MuHaKOHOMpa3BWUTKSA YKpauHbl

4 lMpwukasom PenepanbHOro areHTCTBa Mo TEXHWUYECKOMY peryrnvpoBaHuio U MeTponorumn ot 12 ceHTs-
Bpsa 2017 r. Ne 1055-cT mexrocygapctBeHHbl ctangapT FOCT 32453—2017 BBeaeH B AENCTBUE B Ka4ecTBe
HauuoHaneHoro ctaHgapTa ¢ 1 uona 2018 .

5 BSAMEH rOCT 32453—2013

MHgpopmayus 06 usMeHeHuUsx K Hacmoswemy cmaHdapmy nybrnukyemcs 8 exeeso0HoM uHghopmayu-
OHHOM yKkazamerne «HauuoHanbHble cmaHOapmbl», @ MEKCM USMEHEHUU U MOMpagok — 8 eXeMeCA4YHOM
uHghopmayuoHHOM ykasamene «HauuoHanbHble cmaHdapmebi». B ciyyae nepecmompa (3ameHbl) unu om-
MeHbi Hacmosileao cmaHdapma coomeemcmsyouwee yeedomaeHue bydem onybriuKogaHO 8 eXeMecsiyHoOM
uHghopmauyuoHHOM yKkazamerne «HaluoHansHble cmaHOapmel». Coomeemcemeyrou,as uHgopMayus, yeedom-
neHUe U mekcmbl PasMewarmecs makxe 8 UH(hopMayUoHHOU cucmeMe obuweeo nonb3ogaHuss — Ha ogu-
uuanbHom calime @edepanbHO20 @eeHMcmea o MexXHUYecKoMy peeynuposaHurd U Memposaoauu 8 cemu
WumepHem (www.gost.ru)

© CraHpapTuHdopm, 2017

B Poccuiackoi (Deﬂ,epau,mm HacTOALWNA CTaHOAPT HE MOXKET ObITb MOMHOCTL UMK YaCTUYHO BOCNpPOn3-
BeOEH, TUPpaXMpoBaH 1 pacnpocTpaHeH B Ka4ecTBe ocbmuwaanoro n3gaHus 6es paspelwieHund (DE,EIEpElJ'IbHOFO
areHTcTBa no TeXHN4YeCKoOMY perynmpoBaHuio 1 mMeTponorumn
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M E X I OCVY OdDAPTU CTUBTETHHUB H# C T A HAAPT

MobGanbHaA HaBMrauMoHHasA CNYTHUKOBAA cucTema
CUCTEMbI KOOPOUHAT
MeToabl npeobpa3zoBaHMiA KOOPAUHAT onpedensaeMbIX TOYeK

Global navigation satellite system. Coordinate systems. Methods of transformations for determinated points coordinates

Oata BBegeHmna —2018—07—01
1 ObnacTb NnpUMeHeHus

HacToawmi ctaHgapT pacnpocTpPaHAETCs Ha CUCTEMbI KOOPAMHAT, BXo4sAlNe B COCTAB CUCTEM reofe-
3nyeckux napametpoB «lapameTtpbl 3emnu 1990 roga» 1 pedepeHUHble cUCcTeMbl KoopauHat Poccuiickoid
depepaunn.

HacTosawumi ctaHgapT ycTaHaBnMBaeT MeToAbl Npecbpa3oBaHni KOOPAUHAT U UX NpUpaLLeHuid U3 0gHON
CUCTEMbI B OPYryH0, @ Takke nopsaok MCNoNb3oBaHWA NnapaMeTpoB npeobpasoBaHusi CUCTEM KOOPAMHAT Mpu
BbINMOMTHEHUW TE0OE3UHECKUX, HaBMraLMOHHbIX, KapTorpaduyeckux paboT ¢ npuMeHeHMem annapaTypbl no-
Tpebutenen rmobanbHbIX HABUFAUNOHHbIX CMYTHUKOBbBIX CUCTEM.

2 TepMuHbI 1 onpeaeneHus

B HacToflwem cTaHgapTe NpUMEHeEHbI CregyouMe TeEpMUHEI C COOTBETCTRYOLLUMK OnpeaeneHusiMn:

2.1 bonblwasa nonyock annuncouaa a: NapameTp, xapakTepuayoLwuid paaMmep annuncouaa.

2.2 BbICOKOTOYHAaA reoge3zuveckas cetb;, BIC: CnyTHMKOBas reofe3nyveckas ceTb CO CpefHMM pac-
CTOAHMEM MeXAy CMeXHbiMM nyHktamu 150—300 km, koopauHaThl KOTOPOW onpeaensdrTcs OTHOCWMTENbHO
NYyHKTOB hyHOaMeHTanbHOW acTPOHOMO-reo4e3n4eckor CeTu.

2.3 reoung: JKBUMNOTEHLMaNbHaA NOBEPXHOCTL, COBNaaarLLas ¢ NoBepxHocTbio MupoBoro okeaHa B co-
CTOSAHUM MOMTHOTO NOKOS1 M PAaBHOBECKS M NPOAOIIKEHHAA Nog MatepukamMmu.

2.4 reope3nyeckan BbicoTa: BbicoTa TOUKM Hag NMOBEPXHOCTLH OTCYETHOrO 3NnNUNconaa, oTCYUTLIBA-
emMasi Mo HopManw K annuncouay.

2.5 reoge3unyeckan gonrota: [IByrpaHHbIN yron Mexay nnockoCcTAMKU reoge3nyeckoro mepugvaqa gas-
HOM TOYKM W HA4YanbHOro reoae3n4Yeckoro Mepuanada.

2.6 reoge3nyeckas WMpoTa: Yron Mexay HopMarnbi K NOBEPXHOCTU OTCYETHOrO aNnuncouaa, npoxo-
OALLEen Yepes 3a4aHHYH TOUKY, U NITOCKOCTBIO €ro 3KBaTopa.

2.7 rpaBuTauuoHHoe none 3emnu; [MT13: MNone cunbl TAXKECTU Ha NOBEPXHOCTU 3eMMN U BO BHELLUHEM
npocTpaHcTBe, 0BYCrNoBNEeHHOEe CUIMON NPUTSXKEHUS 3eMMK U LeHTPOBEeXHON CUIol, BO3HWUKAKLLEN B pe3yb-
TaTe CyTOMHOrO BpalleHWs 3emnu.

2.8 kBasureona: NeoMeTprYeCcKoe MECTO TOYEK, Nonyyaemblx NyTeM OTKMaAblBAHUSA HOPManbHbIX Bbl-
COT OT TOHeK (OU3NYeCcKoN NOBEPXHOCTW 3eMnun Mo HopManu K annuncouay. MaremaTnyeckas noBepxHOCTb,
frimakas K reougy, 1 ABMAKLLAACA OTCYETHON ANA YCTAHOBNEHUS CUCTEMBI HOPMAalbHbIX BLICOT.

2.9 kocMmuyeckas reogezudeckas cetb; KIC: CeTb reogesmyeckux NyHKTOR, 3aKPennsawoLLMX reoleH-
TPUYECKYK CUCTEMY KOOPAWHAT, MOMNOXEeHWe KOTOPbLIX HA 3eMHOM MOBEPXHOCTUW ONpefeneHo no HabnogeHuam
MCKYCCTBEHHbIX CMYTHUKOB 3eMIN.

2.10 mogenb rpaBuTauuMoHHoro nonsa 3emnu: MartemaTuyeckoe onucaHue XapakTepucTUK rpaBuTa-
LUMOHHOTO nons 3emnu.

2.11 HopManbHasa BbicoTa: amepeHHas pasHOCTbL reonoTeHuMana B AaHHOW TOYKEe M Hadane cyeta
BbICOT, AeNeHHasa Ha cpefHee 3Ha4eHWe HOpPMarbHOW CUMbl TSXECTH.

W3paHuve ochmumanbHoe

GostExpert.ru
https://GostExpert.ru/gost/gost-32453-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=54196
https://gostexpert.ru/gost/gost-32453-2017?utm_source=pdf&utm_medium=54196&utm_term=page

FOCT 32453—2017

2.12 HopMmanbHOe rpaBuTayMoHHoe none 3emnu: Mogens rpaBUTaLMOHHOIO Nons 3emMnu, npencras-
nfgemas HopManbHbIM NOTEHLMAN0oM CUIbl TSKECTM YPOBEHHOTO SNNMNcoMaa BpalleHus U oyHOaMeHTanbHbI-
MW reofe3nvyeckMMmn napameTpamu, 04HO3HAYHO ONPEeaEnsLLVMMU OTCYETHYIO CUCTEMY.

2.13 obwezemHon annuncoua; O33: 3nnuncouns BpalleHUs, KOTOPLIA XapakTepuayeT urypy 1 pas-
Mepbl 3eMnu 1 NpUMeHsieTca Ansa obpaboTkM reoge3nyecknx M3MepeHuid Ha BCEW MOBEPXHOCTM 3emnv B
obLie3emMHOM (TeOLEeHTPUHECKOW) CUCTEME KOOPAWHAT.

2.14 oTcYeTHbIN annuncoua: ANnMncong BpalueHus, KOTOPbLIA XapakTepusyet urypy U pasmepbl
3emnu v onpefeneHHbIM 06pa3om OpMeHTUPOBaH B Tene 3emnu.

2.15 nnaHeTapHasa Modenb rpaBuTauMoHHoro nons 3emnu: Mogens rpaBUTAaMOHHOTO Nons 3emny,
oTpaxarllas rpaBuTaLMoOHHbIE 0COBEHHOCTM 3eMnu B LLEenom.

2.16 NnnocKocTk acTPOHOMMUYECKOro MepuauaHa: [MNnockocTs, NPOXoAsLLas Yepes OTBECHYHO NMUHUI0 B
LaHHON TOYKe W napannenbHas ock BpalleHus 3emnu.

2.17 nnockocTb reogesvnyeckoro mepuguaHa: [lnockocTb, Npoxogsallas Yyepe3 HopManb K MoBepx-
HOCTW OTCYETHOrO 3MMMNCconaa B JaHHOW TOYKE U NapannenbHas ero Manow ocu.

2.18 nnockocTb HavyanbHOro MepuauaHa: MNnockocTe MepuamMaHa, oT KOTOpPOro BedeTcs cyeT JOMNroT.

2.19 nnockune NpAMOYronkbHble KOOPAUHATLI: JIMHENHEIE BENUYMHEI, ONpedenstou e NonoXeHne To-
4YeK Ha NIOCKOCTK, HAa KOTOpOoW oTobpaxeHa B 3aaHHON KapTorpaduyeckor NpoekLMy orpaH1uYeHHas 4acTb
MOBEPXHOCTW OTcHeTHOro annunconaa. OcsaMy KOOPAWHAT SBMAKTCA NPSMOMMHENHbIE N30DpaxeHns aKkBaTo-
pa annuncouga U 0CeBOro MepuanaHa COOTBETCTBYHOLLEN 30HbI, NepecekaLlLnecs Nog NpsAMbIM YrTIOM.

2.20 cxaTtue annunconpa . PasHocTb mexay DorbLIOoKH MK Manon ocaMy ANMAMNCoMAa, BblpaXKeHHas!
B eAMHMLAX BOMbLIOW NONyocu 1 BeluMcnsgemas no opmyne

_a-b

a = 3
a

2.21 nepBbIX (BTOpON) 3KCUeHTpUcUTeT e (e') annuncoupga: PokansHOE paccTOSHUE ¢, BbIPaXKeHHOEe

< & Cc c
B eguHunuax bonbLwon (MEJ’IOM) nonyocu annuncora v BbldUucnaemoe no CprMyl'lE e= ; e'=— ),

rae c = 4/a2—b2.

2.22 reoge3unyeckue KoopauHaTbl: [lapaMmeTpbl, ABa M3 KOTOPbIX (reogesnyeckas lWMpoTa U reofesun-
JyecKkas Jonrota) xapakTepuayloT HanpasneHne Hopmarnu K NMoBepxXHOCTU OTCHETHOro annuncovia B JaHHOW
TOYKe MpOCTpaHCTBa OTHOCUTENBHO MMNOCKOCTEN ero 3KBaTopa M HavyanbHoro Mepuavada, a Tpetui (reogesu-
yeckas BbicoTa) NnpefcTaBnsaeT coboi BbICOTY TOMKM Ha NMOBEPXHOCTLIO OTCYETHOrO annuncouga.

2.23 cuctema reogesnyecknx napametpoB 3emnu: CoOBOKYNHOCTb NapaMeTpOB M TOYHOCTHbIX Xapak-
TEPUCTUK DyHOAMEHTaNbHbIX reofe3n4yecKknx NoCTOAHHBLIX, 0BLLe3eMHOro annunconga, MoAeny rpaBuTaLm-
OHHOro nong 3eMnu, reoLleHTPMYECKON CUCTEMbI KOOPOVMHAT U NapamMeTpoB TpaHchopMUpoBaHUs ee B Apyrue
CUCTEMbI KOOPAWHAT.

2.24 cnyTHMKOBanA reogesunyeckas cetb 1-ro knacca; ClMC-1: CnyTHMKOBaA reocgesudeckas CeTb CO
CpedHVMM pacCcTofiHUEM MeXAy cocegHUMU nyHkTamu 15 — 20 KM, KoopAWHaThLl KOTOPbIX OMNpefensaTcsa oT-
HOCUTENbHO BbICOKOTOYHOW reoae3nyeckon CeTu.

2.25 dhyHpameHTanbHaa acTpoHomo-reogesuveckas cetb;, PAIC: CnyTHMKOBas reofesvyeckas
CeTb CO CPEAHUM PacCTOAHUEM Mexay coceaHuMu nyHkTaMmmn 650 — 1000 km, KoopAMHATLI KOTOPbIX onpege-
NAKTCS B reoleHTPUYeCcKon CMCTEME KOOpAMHAT.

2.26 pyHpaMeHTanbHble reofesnyveckue noctosHHbie: BzaumocornacoBaHHble reofesnyeckue no-
CTOSIHHblE, OOHO3HAYHO onpefensaolmMe napaMmeTpbl 06LWE3eMHOro annMnconga M HopMansHoe rpaBuTalm-
OHHOEe none 3emnu.

2.27 3KkBunoTeHUManbHasa NOBepPXHOCTh: [10BEpPXHOCTL, B KaXXQ0W TOYKEe KOTOPOW noTeHuuan ocraeT-
CS MOCTOSIHHBIM.

2.28 napameTpbl TpaHcOPMUPOBaAHUA cUCTEM KoopauHaT: [MapaMeTpkl, C NOMOLLLI KOTOPLIX Bbl-
nonHAeTcs Npeobpa3oBaHMe KOOPOWHAT U3 OAHOM CUCTEMbI KOOPAUHAT B OPYIYH.

3 CokpaweHus

B HacTosiwem CTaHdapTe NpuMeHeHbl crnefylwne CoKpalleHns:
BI'C — BbicoKkoTOYHas recge3nyeckan CeTb;
mc — rocygapctBeHHad recgesnyeckan CeTb;

Pa3zpaboTka anekTpoHHON Bepcun - nopTan GostExpert.ru 9/27
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-32453-2017



https://gostexpert.ru?utm_source=pdf&utm_medium=54196
https://gostexpert.ru/gost/gost-32453-2017?utm_source=pdf&utm_medium=54196&utm_term=page

FOCT 32453—2017

MOHACC — rnobanbHas HaBuraumoHHast CnyTHUKOBas cucTema Poccuickon Pegepaunu;

MTHCC — rnobanbHas HaBuUraunmoHHasl CNyTHUKOBas CUCTEMA;

ma3s — rpaBuUTaLMOHHOE None 3emnu;

M3-90, M3-90.02, M3-90.11 — cuctemsbl reogesnyecknx napameTpoB «lapametpsl 3emnun 1990 roga»
Poccuiickon ®enepauuu;

CK-2011 — reopeandeckas cuctema koopaumHat 2011 roga Poccuiickoin Pepepauuun, 23noxa
2011 roga;

Crc-1 — CMyTHMKOBa#A reofe3anyeckas ceTb 1-ro knacca;

CK — CUCTEMa KOOPAWHAT;

DAIC — dyHOamMeHTarnbHasa acTPOHOMO-Treof4e3nvecKkas ceThb;

BIH — MexayHapoaHoe Bopo BpeMeHu;

GPS — rnobanbHasi HaBUraLMoHHas cnyTHUKoBas cuctema CoeamHeHHbIx LLtatoB AmMepuku;

IERS — MexpgyHapoaHas cnyxba BpatleHusa 3emnu;

ITRF — npakTu4Yeckas peanuaalus cuctemsl koopauHat TRS, ocywectenaemas IERS;

IRM — pedepeHUHbIV MepuavaH, yctaHoeneHHol IERS;

IRP — pedepeHLUHbIY MOMC, ycTaHoBNEHHbIA IERS;

TRS — 3eMHas cMcTema KoopaWHaT, y4acTByLan BMecTe ¢ 3eMnei B ee CyTOYHOM BpalleHun
BOKPYT OCH;

TRF — npakTu4eckasa peanunsaums cuctembl koopamHaTt TRS;

aycs.g4a — Oonbuas nonyock obuesemHoro annunconaa s cucteme WGS-84,

ayp — Bonblwas nonyock annuncovaa KpacoBcKoro;

Oy — cxaTue annuncounga Kpacorckoro;

WGS-84 — cuctema reogesmdeckux napametpoB «Mupoas reogesudeckas cuctema 1984 roga»

CoeguHeHHbix LTaToB AMepuki.

4 3eMmHan cuctema KOOpAUHAaT U ee NpakKTn4yecKue peann3auuvum

3eMHas cucTemMa KOOpAMHAT NpeaHa3HavYeHa ons Konu4ecTBEHHOro OnMcaHus NonoXeHUs U ABMXKEeHUs
00beKToB, HaXOOALMXCA HA NOBEPXHOCTM 3eMNM 1 B OKONO3EeMHOM NMPOCTPaHCTBE.

KonuyecTBeHHbIMW XapakTepUCTUKaMM NOMNOXEHUST TOYKM B 3EMHOW CUCTEME KOOPAWHAT SBNAKTCSH KO-
opOovHaThl, MMELLME Bapuaunun BO BPEMEHMW, Bbi3BaHHblE reon3MHecKUMn ABMEHUAMK (TEKTOHWYECKUMM
UI NPUNMBHLIMKU gedopmaLnsmm).

MpakTmyeckan peanusaums TRS, ocywecTtenaemasn IERS, nonydnna HavmeHoBanue ITRF u 3akniova-
€TCA B onpeaeneHv KOOpOMHaT NYHKTOB (M UX CKOpPOCTe N3MeHEeHUs BO BpeMeHn), 3akpenndwwmx ITRF Ha
NoOBEPXHOCTU 3eMnu.

Hauano v HanpaeneHue ocen cuctembl koopauHaTt ITRF onpeneneHsl cnegyownm obpasom:

- Ha4Yano — B LiEHTpe Macc 3eMInu;

- ocb Z HanpaeneHa B IRP;

- ocb X HanpasrneHa B TOYKY nepeceyveHns nnockoctn IRM ¢ nnockocTbio, NPOXOAaLLen Yepes Havyano
cuctemsl koopguHat TRF » nepneHankynapHyo K ocu Z;

- ocb Y [ONONHAET cUCTEeMY [0 NpaBon OPTOroOHanbHOW KOOPAUHATHOM CUCTEMBI.

To4HOCTb NocnegHWx npakTudeckux peanusaumin TRS HaxoouTes Ha cybcaHTMMETPOBOM YPOBHE TOY-
HOCTW onpedeneHusi KOOPAUHAT MYHKTOB.

MpakTnyeckne peanusauuy 3eMHOM cucTeMbl koopauHaT TRS, ucnons3yemsblie B rnobanbHeIX HaBura-
LWOHHBIX cnyTHUKOBLIX cuctemax IMIOHACC (MM3-90) n GPS (WGS-84), a Takke pedepeHUHble CUCTEMBI
koopauHat Poccuiickon ®egepaumn (CK-42, CK-95, MCK-2011) npuseneHs! B 4.1.

MpumeyaHMe — B HacToAwee Bpema MexgyHapogHoi crnyxBoi BpalleHus 3emnn nonydyeHa npakTuyeckas
peann3auus TRS, obosHavaemasn kak ITRF-2014 Ha anoxy 2010 roga.

4.1 CucTeMbl reoge3nyeckux napameTpoB

4.1.1 Cuctema reogesunydeckux napametpoB «MapameTtpsbl 3emnu 1990 roga»

4.1.1.1 CucTtema reogesnyeckux napametpon 13-90 Bkno4vaeT B cebs:
- (hyHOaMeHTarnbHble reofe3nyeckue NoCTOSHHbIE;
- napameTpbl O33;
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- cuctemy koopguHat 13-90, 3akpennsemyto KOopouMHaTaMy MyHKTOB KOCMWYECKOW reofeavyecKon
ceTu,

- XapakTepucTtuku mogenu M3;

- napameTpsbl TpaHCHOPMUPOBAHUA reoLEeHTPUYECKoM cucTembl koopauHaTt M3-90 B pedepeHUHble cu-
cTeMbl KoopauHaT Poccum 1 3apybexHble CUCTEMbI KOOPAMHAT.

MapameTpbl TpaHchopMUPOBaHKUA Mexay cuctemon koopauHat M3-90 n pedepeHUHbIMM CUCTEMaMMU
koopguHaTt Poccun 1 nopsiAoK MX MCMonb30BaHWs Npu npeobpasoBaHMn CUCTEM KOOPAMHAT NPUMBEAEHLI B NPU-
noxeHumn A.

MpuMeyaHune—B cooTBeTCTBMM C [1] B HACTOSALLEE BpEMSA YCTaHOBMEHA rocyAapCTBEHHas reoueHTpuYe-
ckas cuctema koopauHat «lapametpel 3emnu 1990 roga» (M13-90), oTHeceHHasn k anoxe 2010.0 n obo3Havaemasn Kak
M3-90.11.

YUncrnosble 3Ha4YEHWA ANEMEHTOB TPAHCHOPMUPOBAHMA Mexdy cuctemamm koopgunat M3-90, M3-90.02
1 M3-90.11, a TakKke NOPAOOK MX MUCNOMNL30OBAHWUA Npy Npeobpa3oBaHUK CUCTEM KOOPAWHAT NPUBEAEHbI B NpU-
noxexnax b v B.

4.1.1.2 TeopeTuyeckoe onpegeneHue cuctembl koopauHat 13-90 ocHOBbIBaeTCA Ha criegytoLlwmx no-
TIOXEeHNAX:

- HAYano CUCTeMbl KOOPAWHAT PacnonoXeHo B LEHTPe Macc 3emnu;

- 0Cb Z HanpaerneHa K yClIOBHOMY 3eMHOMY Montocy (MexgyHapogHOMY YCIOBHOMY Havany);

- 0Cb X NEXUT B MMOCKOCTW HA4YarnbHOrO acCTPOHOMUYECKOrO Mepuauana, yctaHoeneHnHoro IERS n Mex-
OyHapoaHbIM B0po BpeMeHu;

- ocb Y OONOMHSET cUcTemy A0 NpaBor CUCTEMbl KOOPAWMHAT.

4.1.1.3 MonoxeHnus Tovek B cucteme M3-90 moryT ObITe NoNy4eHbl B BUAE NPOCTPAHCTBEHHbIX NPSIMO-
YronbHbLIX UMW reofe3nyecknx KoopaunHar.

leonesnyeckme KoopauHaTel oTHocaTcs K O33, pasMmepbl 1 hopmMa KOTOPOro onpenensTcs 3HaYeHu-
AMK BOMbLLIOA MOMYOCK U CXaTHS.

LleHtp O33 coBnagaeT ¢ Ha4anom cuctemMbl koopauHart M3-90, ock BpalleHWs annunconga — ¢ 0Cblo Z,
a NMoCKOCTb Ha4yanbHOro MepuanaHa — c nnockocteto XOZ.

[MpuMuMedaHue— 3a 0TCHETHYI0 MOBEPXHOCTEL B CUCTEMAX reofeandeckux napametpos 13-90, M3-90.02 n
M3-90.11 npuHAT oBLleseMHoil annuncous ¢ BoMbLLIOIK NONYocko any = 6378136 M 1 cxkatvem apg = 1/298,25784.

4.1.2 Cuctema reogesznyeckux napametpoB «MupoBas reogesundeckas cuctema 1984 roga»

4.1.2.1 Cuctema napametpoe WGS-84 BkntovaeT B cebsi:

- (byHOaMeHTankeHble reogesnyeckne nocTosHHbIE;

- cuctemy koopguHat WGS-84, zakpennsaemylo KOOpAWHaTaMy MyHKTOB rnobanbHON recge3nyeckown
ceTu;

- napameTtpbl 033;

- Xxapaktepuctukn mogenwu IM3;

- NMapaMeTpbl 3IEMEHTOB TPaHCOPMUPOBAHUS MEXQy reoLeHTPUYECKon cucTemon KoopamHat WGS-84 B
pasnnyHble HauWoHanbHbIe CUMCTEMbl KOOPAWUHAT.

MapameTpbl 3MeMeHTOB TpaHCOPMUPOBaHUA MexAy reolueHTPUYEecKMW cUCTeMamMn KoopguHaTt
M3-90 n WGS-84, a Takke Nopagok MCNONb30BaHWUS 3NEMEHTOB TpaHC(OopMUPOBaHUA NpUBeAEeHbl B NpK-
noxeHum I

MpumedaHue— B HacTodalWee BpeMa OeNCTBYeET WecTas Bepcusa cuctemel koopauHat WGS-84, oTHeceHHas
Kk anoxe 2005.0 n obosHaqvaemasn kak WGS-84(G1762). B npyBedeHHbIx 0603Ha4YeHMAX BEPCUA cucTeMbl koopamHat WGS-84
nutepa «G» o3HavaeT «GPS», a «730», «873», «1150» 1 «1762» ykasbiBaioT Ha Homep GPS-Hegenu, COOTBETCTBYIOLLEN
[arte, K KOTOpOoW OTHEeCEHbI 3TK Bepcuu cucTeMbl koopamHat WGS-84.

Mo oueHkam 3apybexHbix cneuyvanucToB cuctema koopamHat WGS-84(G1762) cornacoBaHa ¢ cMCcTEMOW Koopau-
HaT ITRF-2008 Ha cyBMUINMMUTPOBOM YPOBHE.

4.1.2.2 TeopeTudeckoe onpeaeneHve cuctemol koopanHat WGS-84 ocHoBbIBaeTCA Ha CneayoLmnx no-
NOXeHuaXx:

- Hayano cucTeMbl KOOPAMHAT PacnonoXeHo B LEHTPEe Macc 3eMnu;

- ocb Z HanpaeneHa B |IERS Reference Pole (IRP);

- ocb X HanpaesrneHa B TOYKy nepece4veHus nnockocth (IRM) ¢ nnockocTb, MPOXoasLLen Yepes Havyarno
cuctembl koopanHaTt WGS-84 1 nepneHOuKynsapHYHo K och Z;

- OCb Y JOMONHSAET CUCTEMY A0 NPaBOM CUCTEMbI KOOPAWUHAT.
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4.1.2.3 MonoxeHua Tovek B cucteme WGS-84 moryT BbiTh NonyyeHbl B BUAe NPOCTPAHCTBEHHbLIX NPsi-
MOYTOINbHbLIX UMW rec4e3n4Yeckux KoopauHar.

leogesnyeckne koopgmnHaTel oTHocaTes K O33, pasmepbl 1 hopmMa KOTOPOro onpegensoTcs 3Ha4YeHu-
AMK BOMBLION NOMYOCH U CXaTKS.

LleHTp annuncouga coBnagaeT ¢ Hayanom cuctembl koopauHat WGS-84, ock BpalweHus annuncouga
COBMagaeT € OCcblo Z, a NMOCKOCTb HAYanbHOro MepManaHa — ¢ nnockoctetlo XOZ.

MpumeyaHue— 3a oTcyeTHyO NoBepxHocTe B WGS npuHAT obLieseMHon annvncovz ¢ BonbLION NOMyoCckHo
awGs.g4, PABHBIM 6378137 M, 1 CKaTVEM oyygg.gq PABHBIM 1/298,257223563.

4.2 PechepeHUHbIe reoge3snveckune cucTeMbl KoopauHaTt Poccuickon @egepauuu

4.2.1 Teoge3nyeckan cucrtema koopauHart Poccuiickon ®egepaunu NrCK-2011

4.2.1.1 B cootBeTcTBMM C [1] B Ka4ecTBe rocygapcTBeHHoN ycTaHoBneHa Takke [CK-2011, oTHeceHHas
k anoxe 2011 roga.

FCK-2011 — rocygapcTBeHHasa reofge3ndeckasl cMcTemMa KoopAWHaT, NpedHa3HadyeHHas Ans ocy-
LeCTBMNEHUsA reode3ndeckon, kaptorpaM4eckon, HaBUraLUMOHHOW U OPYrMX BUMOOB AEATENbHOCTW Angd
TEKYLLUX U MEepPCNeKTUBHLIX NOTpebHOCTEe 3IKOHOMWKM, Hayku, obopoHbl M GesonacHocTu Poccuickoi
®epepaunn 1 obecnevmBarLlas NPeeMCTBEHHOCTb CYLLECTBYHLMNX reoge3nyeckmx CUCTEM KOOPAMHAT
CK-95 n CK-42.

4.2.1.2 Teopetudeckoe onpegeneHue cuctemol koopauHaTt MCK-2011 ocHoBbIBaeTCs Ha cnegyoLwmx no-
NOXEHUsX:

- HaYyano cUCTeMbl KOOPAMHAT PACMONOXEeHO B LIEHTpe Macc 3emMnu;

- 0Cb Z HanpaeneHa Kk YCroBHOMY 3eMHOMY NOMKOCY, Kak onpeneneHo pekomeHgauumamm [ERS v BIH;

- oCb X HanpaeneHa B TOYKY NepecedYeHuns NIocKOCTN 3KBaTOpa U HaYanbLHOro MepuanaHa, yCTaHoBMNeH-
Horo BIH;

- ocb Y JONONHAET CUCTEMY [0 NPaBOi CUCTEMbI KOOPAMHAT.

4.2.1.3 TCK-2011 3akpennseTcsa Ha noBepxHocTu 3emnu nyHktamu ®AIC, BIC, CI'C-1, a Takxke nyHKTa-
mu 'C Poccuitickon ®egepaumm obwinm ymcnom okono 300000.

4.2.1.4 MNonoxeHus Todek B cucteme [CK-2011 moryT 6bITb NONy4YeHbl B BUAE NPOCTPAHCTBEHHbIX Npsi-
MOYTOINbHbLIX UMW reofe3n4ecknx KoopauHar.

Meogesnyeckne koopamnHaTel oTHocaTes K O33, pasmepbl U hopMa KOTOPOro onpenensoTcsa 3HaYeHu-
AMK BOMbLION NMOMYOCH U CXaTHs.

LleHtp O33 coenagaet ¢ HayanoM cuctemsl koopauHat MCK-2011, ock BpaleHusa annunconga coena-
0AaeT C 0CbK Z, a NNOCKOCTb HAa4YanbHOro MepuanaHa — ¢ nnockocTe X0OZ.

MpumedaHue— 3a oTcyeTHY noBepxHocTb B MCK-2011 npuHAT obLlesemMHon annuncou ¢ 6onbLuoi nony-
OCbI0 8[y.op11 PABHOMN, 6 378 136,5 M, 1 CKATUEM Gl vy ogqq PABHBIM 2564757.

4.2.2 PecpepeHuHble cuctemMbl KoopauHat CK-95 u CK-42

Kpome NCK-2011 koopanHaTHasa ocHoBa Poccuiickon ®enepauun npeactasneHa pedepeHUHon cu-
CTEMOW KOOpAWHAT, peanu3oBaHHoW B Buge [TC, 3akpennawlled cUCTEMY KOOpPAWHAT Ha TEPPUTOPUM
CTpaHbl, U rocyAapcTBEHHOW HUBENWPHON CETU, pacrnpoCcTpaHALLER Ha BCH TEPPUTOPUIO CTPaHbI CUCTe-
MYy HOpManbHbIX BbiCOT (banTuiickasa cuctema), MCXOAHbIM Ha4yanoM KOTOPOW ABNAETCA Hynb KpoHwTaaT-
CKoro pyTLTOKA.

MonoxeHns onpegensaemMbiX TOYEK OTHOCUTENbHO KOOPAWHATHOW OCHOBbI MOTYT BbITh NOMy4YeHbl B BUAE
MPOCTPaHCTBEHHbIX MPAMOYTOMbHBIX UKW reode3nyeckux KoopauHaT nubo B BuAe NNOCKMX MPSAMOYToNbHbIX
KOOpAWHAT U BbICOT.

leogesnyeckne KoopguHathl B pedepeHUHbIX cucTemax koopauHat Poccuitickon ®epepaunm CK-95
n CK-42 otHocaTca k annuncowgy Kpacoeckoro, pasMmepbl ¥ hopma KOTOPOro onpefensaiTca 3Ha4YeHUsaMy
Sonblwoi nonyocu yp, paBHoW 6378245 m, n cxatusa Op, PaBHOTO 1/298,3.

LleHtp annuncouga Kpacosckoro coBnagaet ¢ Hadanom pedepeHUHOn cucTeMbl KOOPAWHAT, OCb Bpa-
LLeHWs 3nnuncouja napannenbHa ocv BpalleHus 3emnu, a NiocKOCTb HYNeBoro MepuauaHa onpegensiet
NonoXxeHwe Havyana c4yeTta JonroT.

MpumeyaHue—B cooreercTBMM [1] cucTemMa reogesnyeckux koopguHat 1995 roga (CK-95) n egnHas cuctema
reogesnyecknx koopauHat 1942 roga (CK-42), BBegeHHasn B COOTBETCTBUU C [2], npuMeHsaTes go 1 aHeapsa 2021 r. B oT-
HOLLEHWX MaTepranos (OKYMEHTOB), CO34aHHbIX C X UCMOMb30BaHNEM.
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5 MeToabl npeobpa3oBaHU KOOpPAUHAT onpeaenseMbiX TOYEK

5.1 Npeo6pazoBaHue reoge3nveckux KOopAWHAT B NPAMOYTrofnbHbIe NPOCTPaHCTBEHHbIE
KoopAWHaThl U o6paTHO

511 I'Ipeoﬁpasoaane reoge3n4eckrux KoopawvHaT B NpAMOYIrolbHblIE NMPOCTPaHCTBEHHbIE KOOPOMHATDI
OCYLWeCTBNAKT No cbopmynaM:

X =(N+ H)cosBcosL
Y = (N + H)cosBsinL ¢ (1)
Z=[(1-e?N + H]sinB
raoe X, Y, Z— NPAMOYTOIibHBIE NPOCTPAHCTBEHHBIE KOOPOUHATLI TOYKH,
B, L — reogesunyeckune lWnpoTa 1 JOoNrota TOMKWM COOTBETCTBEHHO, paj;

H— reoge3nyecKkan BbiCOTa TOYKA, M;

N— pagnyc KpUBM3HbI NEpBOro BepTukKana, M,

€ — 3KCUEeHTPUCUTET annuncounaa.

3Ha4veHud padnyca KpBMU3HbI NEPBOro BepTUKana U KeagpaTta SKCUeHTPpUCcUTeTa annunconja BblHUucna-

T COOTBETCTBEHHO MO cbopr\nynaM:

a

Nmr———— (2)
4/1 —e2sin?B
e? =20 — a2, (3)

roe a — Gonblias nonyock annunconaa, m;
o — cKaTue annuncouaa.
5.1.2 Ona npeobpasoBaHKa NPOCTPAHCTBEHHLIX MPAMOYTONbHEIX KOOPAMHAT B reodesnyeckue Heobxo-
AVMO NpoBegeHne utepauuii Npyu BLIYUCNEHWMA re04e3nYecKoi LNPOoThI.
[ns aToro Mcnonb3ykT creayoLwnin anropuTM:
1 — BLIMMCNAKT BCNoMoraTenbHy BenvurHy D no coopmyne

D= TV @

2 — aHanuaupywT 3HadeHune D:
a)ecrm D =0, 1o

L=0,
H=Z-sinB - a1-e?sin?B, (8)

6) ecrin D # 0, TOo npwn

Y<0,X>0, L=2n-1L
Y<0,X<0, L=gn+L
¥Y>0,X<0, L=n-L, | (7)
Y>0,X>0 L=L
Y=0,X>0, L=0,

L=n

Y=0, X<0, =
-t
L = i~ 8
rae L, =|arcsin|— (8)
6
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3 — aHanuaupyT 3Ha4eHue Z :
a)ecin Z=0, 10

B=0,H=D-a, (9)

6) BO BCeX OPYrKx cry4vasax BblMMCITIEHUA BbINOMHAKT Cneayruwnum o6p330M:
- BbIYUCNAKT 3Ha4YeHWA BCNOMOraTesibHbIX BEINMUYKH 1, ¢, P NO cbopMynaM:

e VR, (10)

c = arcsin|— (11)
e?a
p==: (12)

- Peanna3yrT MTepaTMBHbIﬂ npouecc, UCnornb3ya BCNOMOraTeribHble BENMUYUHBI S4 U S5!

$,=0, (13)

b=c+s,, (14)

s, = arcsin [L(Zb)‘ ; (15)
A1-€Zsin?

d=|s;—84], (16)

ecrnu 3HayeHue d, onpegenaeMmoe no cbopl\nyne (16), MeHbLUe YCTaHOBMNEeHHOro 3Ha4eHnA onycka, 1o

B =b, (17)

H=D cosB+Z sinB-a-1-€sin?B , (18)

ecnu 3Ha4eHue d He MeHee yCTaHOBMNEHHOro 3HavYeHus Jonycka, To
S1 =Sy, (19)

1 BbIYMCNEHWUS MOBTOPSAIOT, HaYMHasA ¢ popmynbl (14).

5.1.3 MNpwu npeobpa3oBaHWAX KOOPOMHAT B Ka4ecTBe [OMNycKa NpekpalleHns uTepaTMBHOMO npouecca
NPUHWMaIOT 3Ha4YeHue d, paBHoe 1074,

B atom cny4yae norpewHocTs BbIYUCIEHNA reoge3nyeckoin BbicoThl He npesbiwaet 0,003 M.

5.2 Mpeo6paszoBaHue NPOCTPaHCTBEHHLIX NPSAMOYrofbHbIX KOOPAUHAT

Monb3oeatenam MTHCC MOHACC n GPS HeobxoguMMo BbINOMHATL NpeobpasoBaHusa KoopauvHaTt K3
cuctemsbl M3-90 B cuctemy WGS-84 n obpatHo, a Tawke n3 M3-90 1 WGS-84 B pedepeHuUHble cUCTEMbI
koopavHat Poccuiickon ®egepauny, UCMNOMb3ys CeMb 3MEMEHTOB TPAHCOPMUPOBAHUA, TOYHOCTb KOTOPbIX
onpefensaeT TOYHOCTL Npeobpa3oBaHuWA.

MapameTpbl TpaHChOPMUPOBAHNS MEXAY CUCTEMaMK KOOPAWHAT yKasaHbl B COOTBETCTBUM C NpUNOXe-
Husamn A — [:

- M3-90.11 n CK-42, CK-95, NCK-2011 (cm. npunoxeHue A);

- M3-90.11 n N3-90.02 (cM. npunoxeHune b);

- 13-90.11 n N3-90 (cm. npunoxeHue B);

- M3-90.11 n WGS-84(G1150) (cm. npunoxenue I);

- M3-90.11 u ITRF-2008 — (cm. npunoxeHue );

MpunoxeHuna A, b u [l cogepart anoxy napaMeTpoB nNpeobpa3oBaHus.
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3710 06CTOATENLCTBO HEOBXOAUMMO Y4WUThIBATL NPU Npeobpa3oBaHWM KOOPAMHAT B COOTBETCTBMM C NPO-
Leaypon, NnpMBedeHHon B npunoxeHuun E.

Ecnu paHHble 06 3noxe napamMeTpoB npeobpa3oBaHWMs OTCYTCTBYHOT, TO Npeobpa3oraHWe KoopauHAaT
BbIMOMHAKT CTaH4APTHLIM 0D6pa3oMm.

MpeobpasoBaHue KoopauHaTt M3 cuctembl WGS-84 B KoopavnHaThl pedepeHUHbIX cucTeM Poccuinckoi
dPepepaumm OCYLLECTBMAIOT NOCNegoBaTeNbHbIM Npeobpa3oBaHmem KoopgmHaTt cHadana B cuctemy M3-90, a
3aTeM — B KOOpAWHAaTbl pedpepeHLUHbIX CUCTEM.

MpeobpazoBaHne NpoCTPAHCTBEHHbBIX MPAMOYIOMbHBIX KOOPAMHAT BbINOMHSAT Mo hopmyne

X 1 +(_DZ —(.'..)y X Ax
Y = (‘] + m) -0z 1 +(:Jx Y + | Ay |, (20)
\Z 5 toy —oy 1 ZJ A Az

roe Ax, Ay, AZ — N1HelHble NapaMeTpbl TpaHCHOPMUPOBAHUS NpU Nepexone U3 cucTeMbl A B cuUcTeMy B, M;
Wy, Oy, 0, — YITIOBbIE NapameTpel TpaHchopMUMpOBaHUA NpY Nepexode U3 cucTembl A B cucTeMy b, pag;
m — maclTabHbI NapaMeTp TpaHcOopPMUPOBaHKUSA MpU Nepexoae 13 cucTemsl A B cuctemy b.
ObpartHoe npeobpaszoBaHe NPsSMOYronbHbIX KOOPAMHAT BbINOMHSIOT Mo dopMyne

X 1 -y +my || X AX
Y| =(1-m)| to, 1 —y Y| —|Ay|. (21)

5.3 MpeoGpa3oBaHue reoge3nvyecknx KoopgmHar

I'Ipe06pa3OBaHMe recge3nyvyecknx KOopanHaT U3 CUCcTtemMbl AB cucrtemy b BBINOMHSAKT NO cbopmynarvt

B =B, + AB,
Le=L,+AL, |5 (22)
Hg = Hy + AH,

roe B, L — reogeandeckne WMPOTa U JONroTa, BhipaXeHHbIe B e4MHMLAX NMNOCKOro yrna;
H — reope3unveckas BbiCOTa, M;
AB, AL, AH — nonpaBku K reoean4eckrM KoopauHaTam TOUKK.
MonpaBKku K reode3anyeckum KoopauHaTam BbIYMCIIAT No popmynam:

2

N 2
—+1
a2

:L ﬂ 2 o + 1 Ai_
AB (M+H)|: e<sinBcosB Aa NsinBcosB >

a

— (AxcosL + AysinlL)sinB + AzcosB] —
- o,sinL(1 + e?cos2B) + w,cosL(1 + e?cos2B) — pme?sinBcosB;
= P ; 2 ; T (23)
AL = ——— (—AxsinL + AycosL) +tgB(1 — e cosL + w,sinl) —
(N + H)cosB ( 4 )+ 195( oy 0, ) -0,
a 9 Ae? . .
AH = — v Aa + Nsin<B o + (AxcosL + AysinlL)cosB + AzsinB —

2

+(Z + H|m
N

— NeZsinBcosB &sinl_ - %10031_

rae AB, AL — nonpaeku K reoge3nyeckMm LWpoTe, OoNroTe, Y. c;
AH — nonpaBKa K reoe3n4yeckoin BbICOTe, M;
B, L — reogeanyeckue LWIMpOTa 1 gonroTa, pag;
H — reogeanyeckasd BbicoTa, M;
Ax, Ay, AZ — NVHEeNHbIE 3NEMEHTLI TPAHCHOPMUPOBAHUSA CUCTEM KOOPAMHAT NP Nepexone u3 cuctemsl A
B cuctemy b, m;

8
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My, My, 07— YITOBbIE MAapamMeTpbl TPaHCHOPMUPOBAHUA CUCTEM KOOPAMHAT Npu Nepexoae ns cucteMbl A
B cuctemy b, yrn. c;

m — maclTabHblA anemMeHT TpaHcOpMWYpPOBaHUSA CUCTEM KOOPAMHAT MpW nepexoge U3 cuctemsl A B
cuctemy b;

Aa=ag—ay;
Ae? = eg—af‘;
_agtas
=
o _EBted

5

3
M — paguyc KpMBU3HbI MepuaMaHHoro ceveHusa (M = a(1 — 92)(1 -e? sinzB)_f);

1

N — paguyc KpyBM3HbI NepBoro Beptukana (N = a(1 — e2sin?B)” 2);

ag, a, — Gonblune Nomnyocu annuMnNcouaoB B CUCTEMax KOOPAMHAT 5 U A COOTBETCTBEHHO;

eé, aA% — KBaJpaTbl 3KCLUEeHTPUCUTETOB 3MNNUNCOUL0B B CMCTEeMax KoopauHat 5 u A COOTBETCTBEHHO;

p — YWCIMO YIMOoBbIX CeKyHA B 1 paaunaHe [p = 206 264, 806" ].

Mpu npeobpazoBaHUK reoge3nyeckmx KOopauHaT u3 cuctemsl A B cuctemy b B coopmyne (22) ucnons-
3YHOT 3HAYEeHWs recgesnyecknx KoopamHar B cucteme A, a npu obpaTtHom npeobpazoBaHnn — B cucteme b, 1
3Hak nonpaBok AB, AL, AH B hopmyne (22) MeHsAT Ha MPOTUBOMOINOXHbINA.

®opmyrbl (23) obecnevrBaloT BbIYMCIIEHME NONPaBOK K re04e3nYecknM KOOpOuHaTam C NOrpPeLlHOCTbH,
He npeBblwatwei 0,3 M (B NMHeRHON Mepe). [ing AoCTwxeHnsa norpelHocT He 6onee 0,001 M BeINOAHAT
BTOPYI UTEpPaLMIO, T. €. yYUTbIBAKT 3HAYEHUS MONPaBOK K reoge3nyecknm KoopauHatam no popmynam (22) n
MOBTOPHO BLIMOMHAT BbiYKUCIeHUs no dpopmynam (23).

MNpwn atom

Ba+(Ba+AB) )

g=2a (Ba )1

2

La+(La+AL

L=%), (24)
Ha+(Ha+ AH

= Ha (2A )_

®opmynbl (22), (23) M TOYHOCTHBIE XapaKTepPUCTUKN Npeobpa3oBaHnin No 3TuM dopmMmynamM cnpaeennu-
Bbl OO0 WKpoT 89°.

5.4 Npeobpa3oBaHue reofe3nYeckUX KOOpAUHAT B NNOCKWE NPAMOYTrofibHble KOOPAUHATbI
n oGpaTHoO

5.4.1 [na nonyvyeHna NNOCKMX NPAMOYronbHLIX KOOPAWHAT B MPUHATOW Ha TeppuTtopuy Poccuickon
®epnepauun npoekuun Maycca-Kprorepa ncnonb3yT reofesvyeckue KOopaMHaTel Ha annuncouge Kpacos-
cKoro.

Mnockve NpsiMoOYrofbHbie KOOpAWHAaTEI ¢ NorpewwHocTeo He 6onee 0,001 M BeIMMCIAT No hopMynam

x = 6367558,496 8 B — sin2B (16002,890 0 + 66,9607 sin?B + 0,3515 sin“*B —

— 12 (1594561,25 + 5336,535 sin?B + 26,790 sin*B + 0,149 sinB +

+[2 (672483,4 — 811219,9 sin?B + 5420,0 sin*B — 10,6 sin®B + (25)
+ /2 (278194 — 830174 sin?B + 572434 sin*B — 16010 sinB +

+ 12 (109500 — 574700 sin?B + 863700 sin*B — 398600 sin®B )))));

y =(5+10n)10% + [ cosB (6378245 + 21346,1415 sin?B +107,1590 sin*B +
+0,5977 sin®B + /¢ (1070204,16 — 2136826,66 sin?B + 17,98 sin*B — 11,99 sin®B +
+ /2 (270806 — 1523417 sin2B + 1327645 sin*B —21701 sin®B +

+ [2(79690 — 866190 sin2B + 1730360 sin*B — 945460 sin®B )))), (26)
9
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rae X, y — nnockue npaMoyronbHbie koopguHaTel (abcuucca v opavHaTa) onpefensieMon TOYKM B NpoeKUnn
laycca-Kptorepa, Mm;

B — reopesnyeckas WMpoTa onpenensemMon TOUKW, pag;

| — paccTosiHue oT onpefensieMol TOYKM 4O OCEeBOro MepuanaHa 30Hbl, BblpaKeHHoe B paguaHHom
Mepe ¥ BbluMcrnaemMoe no copmyne

[={L—[3+6(n-1)]}/57,29577951; (27)

L — reogesndeckas ONroTa onpeaensaeMor TOYKW, rpaf;
n — HOMep LWecTUrpadyCcHON 30HbI B Npoekumn Faycca-Kptorepa, BeIYMCAEMbIN o hopmMyne

n=E[(6+L)/86], (28)

E[...] — uenas yacTb BblpaxeHusl, 3aKNKYEHHOrO B KBaapaTHbIE CKODKM.
5.4.2. NpeobpazoBaHme NMOCKUX NPSMOYronbHLIX KOOPAWHAT B Npoekunn Maycca-Kprorepa Ha annunco-
mae KpacoBckoro B reogesnyeckve KoopauHaThl OCyLWecTBASAT no opMynam

B =By + AB; (29)
L =6(n—-0,5)/57,29577951 + I, (30)

roe B, L — reogesnyeckne LWIMpoOTa M AONroTa COOTBETCTBEHHO onpeaensaeMoi ToUKK, pan;
B, — reoaesnyeckas lumMpoTa Touku, abcumcca KoTopoil pasHa abeumcce x onpeaensemoi Touku, a op-
AWHaTa paBHa Hyno, paa;
N — HOMEp LWEeCTUrpaayCcHOM 30HbI B Nnpoekuun Maycca-Kprorepa, BeluMCnsieMblit no dopmyrne

n=E[y1079], (31)

E[...] — uenas yacTb BbipaXkeHusl, 3aKNOYeHHOro B KBafpaTHble CKobKY;
y — opAawHaTa onpegensiemon To4ku B npoekummn laycca-Kpiorepa, m.
3Hauenuns B, AB v [ BBIMMCIAKOT MO criegylowmm dopmynam

B, = p + sin2p(0,00252588685 — 0,00001491860sin2f + 0,00000011904sin*p); (32)

AB = —z3 - 5in2B(0,251684631 — 0,003369263sin?B, + 0,00001127sin"B,, —
— z3(0,10500614 — 0,04559916sin?B,, + 0,00228901sin*B, — 0,00002987sin6B, —
— z3(0,042858 — 0,025318sin?By, + 0,014346sin*B, — 0,001264sinB, — (33)
—230,01672 — 0,00630sin2B, + 0,01188sin*B, — —0,00328sin°8,))));

= z,(1-0,0033467108sin?B, — 0,0000056002sin*B;, — 0,0000000187sin®B; —
— 72(0,16778975 + 0,162735865in?B, — 0,00052490sin*B,, — 0,00000846sin°8,, —
— z§(0,0420025 +0,1487407sin?B, + 0,0059420sin*B, — 0,0000150sin®B, — (34)
— 2%(0,01225 + 0,09477sin?B,, + 0,03282sin*B, — 0,00034sin68, —

— 20,0038 + 0,0524sin?B,, + 0,0482sinB,, — 0,0032sin°B))))),

roe B — BCnomoratenbHasda BenuMydnHa, BblMMcnaeman no cbopmyne

X
B= 6367558,4968 (35)
ZO — BCNoMOrartenbHasa BennM4mHa, BblHmcrnsemasd no cbopmyne
_ (y—(10n+5)105)
%0 = "(6378245c0By) (36)

X y— abcumncca u opguHaTa onpegenaeMon TOYKK B NPoeKLmMn Faycca—Kprorepa COOTBETCTBEHHO, M.
10
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MorpewHocTb NpeobpasoBaHMs koopguMHaT no hopmynam (25); (26) n (32) — (36) cocTtaBnseT He bonee
0,001 m.

5.5 NMpeo6pazoBaHue NpUpaLieHUin NPoCTPaHCTBEHHbIX NPAMOYroNbHbLIX KOOpAUHAT
M3 OAHOW CUCTEMbI KOOPAWHAT B APYryHo

MpeoGpasoBaHWe NpUpaLLeHii MPOCTPaHCTBEHHbIX NPAMOYTONMBHLIX KOOPAUHAT U3 CUCTeMbI KOOpPAMHAT A B
cucTemy 6 OCyLLECTBNSKT No oopMyre

AX 1 +(DZ —(,UY AX Ax
AY = (1 B m) —(UZ 1 +(1)X AAY 20 Ay z (37)
AZ) g roy —oy 1 )| AZ |, |Az

O6patHoe npeobpasoBaHye NpupaLLeHnil MPOCTPaHCTBEHHbIX NPAMOYTONbHBIX KOOPAWHAT U3 cUcTeMbl b B
cuctemy A BbINONHAKT No hopmyrne

AX 1 -0y, oy AX Ax
AY | =(1-m)| +oz; 1 —oy||AY | —|Ay]|. (38)
kAZ A —y toy 1 J kAZJ g \Az

B cpopmynax (37) v (38) yrnoBble 3rieMeHTbl TPaHCHOPMUPOBAHUSA (y, My, 7 BEIPAXKEHBI B pagnaHax.

5.6 CBA3b MeXay reofe3nyeckol U HOpManbHOW BbICOTaMM

leogeamnyeckas n HOpMarnbHas BbICOThlI CBA3aHbI COOTHOLUEHWUEM!

H=HY+¢, (39)

roe H — reogesn4yeckasn BbicoTa onpeaensaemMon TOYKU, M;
H? — HopmanbHas BbiCOTa ONpeaensaemMon TOUKK, M;
{ — BbICOTa KBa3ureovaa Haj arnnuMrncouaoM B onpegensemMon To4HKe, M.
BbicoTbl KBasmMreonga Haf OTCHETHbIM 3NNUNCOMOOM CMCTEM reogesndeckux napametpos 13 n1 WGS
BbIYMCNIAT No mogensm M3, aBnsWnUMNCA COCTABHOW YacTblo CUCTEM reofe3nYecknx napameTpos.
[Mpw NnepeBbIYNCIIEHMN BbICOT KBA3UreouMaa U3 cMCTeMbl KOOPAMHAT A B CUCTEMY KOOpPAMHAT 5 UCNonb-
3Yy0T hopmyny

Eg=Ca t+ AH, (40)
rae (s — BbicoTa kBasureonaa Hag 033, m;

{, — BbICOTa KBa3Ureonaa Hag annuncongom Kpacosckoro, M;
AH — nonpaBska K reoae3nM4yeckoi BeICOTE, BbldMcrsemas no gopmyne (23), m.

11
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MpunoxeHune A
(o6azaTtensHoe)

MapameTpbl Nnpeobpa3oBaHua Mexagy cuctemon koopauHat M3-90.11
n pechepeHUHbLIMU cucTeMamMu KoopauHaTt Poccuitickon ®@epepauum

A.1 MNpeo6pazoBaHue koopauHaTt u3 pecepeHUHOW CUCTEMbI KOOPAWUHAT
1942 ropa (CK-42) B cuctemy koopgunat M3-90.11

Ax=+23557™; o, =-0,00230"
Ay=-140,844M; =~ 0,34646"
Az=-T79,778 M;  «,=-0,79421"
m = (- 0,228) 10°6;
X 1 -3,850439-10"8  +1,679685-106 ][ X +23,557
14 =[1 +(-0,228)10-6] | +3,850439-10~6 1 -1,115071-1078 || v +| —140,844
2 o ~1,679685-106  +1,115071-10-8 1 Z |opus | -79778

A.2 MNpeobpazoBaHue KoopaAUHAT U3 cUcTeMbl KoopauHar M13-90.11
B pedhepeHUHYH cucTemy KoopauHat 1942 roga (CK-42)

X 1 +3,850439-10°8 —1,679685-106 |[ X +23,557
y =[1 - (~0,228)10-6]| —3,850439-106 1 +1,115071-108 || v —| —140,844
Z |ekan +1,679685-108  —1,115071-10"8 1 Z |hagon L 79,778

A.3 MNpeo6pazoBaHue koopauHaT u3 pecepeHUHON CUCTEMbI
koopauHat 1995 roaa (CK-95) B cuctemy koopauHart 13-90.11

Ax =+ 24,457 m; w, =—0,00230"
Ay =—-130,784 m; o, =+0,00354"
Az =- 81,538 m; o, =-0,13421",

m = (- 0,228)10-6;

X 1 -6,506684-107 —1,716240-10287|[ X +24,457
Y =[1 +(-0,228)10-6]| +6,506684-10~7 1 -1,115071-1078 || ¥ +| -130,784
Z |eganas +1,716240-108  +1,115071-1078 1 Z |ckos | -81,538

A.4 MNpeobpazoBaHue KoopauHaT U3 cUcTeMbl KoopauHar M3-90.11
B pediepeHUHYK0 cucTemy KoopauHat 1995 roga (CK-95)

X 1 +6,506684-10~7 +1,716240-10°8 X +24,457
Y =[1- (—0,228)10“5] —6,506684-10~7 1 +1,115071-10-8 Y —| -130,784
Z CK-95 -1,716240-108 —-1,115071-10"8 1 Z M3-90 11 -81,538
12
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A.5 lNpeobpasoBaHue KoopauHaT U3 pedepeHUHONW CUCTEMbI
koopauHat NCK-2011 B cuctemy koopauuat M3-90.11

Ax =0,000 m; o, =—0,000562"
Ay =+0,014 m; w, =—0,000019"%
Az =—-0,008 m; =+ 0,000053%

m = (- 0,0006)10-6.

Onoxa napameTpoB npeobpasosanua 2011,0

X 1 +2,569513-10-10  +9,211460-10-11 ][ X 0,000
¥ = [1 + (~0,0006)10-6] | -2,569513-10~10 1 -2,724653-10° || Y +| +0,014
Z |ns.00.11 -9,211460-10-11  +2,724653-10-9 1 Z |rekoon | —0.008

A.6 MNpeoBGpaszoBaHue KOOPAUHAT U3 CUCTeMbl KoopauHart M3-90.11
B pedrepeHUHyl cuctemy koopauHat CK-2011

X 1 -2,56951-10-10  -9,21146-10~" X 0,000
Y =[1- (—0,0006)10"6] +2,569513-10-10 1 —2,72465-107Y Y —-| +0,014
An0-1 409
Z rCK-2011 +9,211460-10 —2,7246510 1 Z M3-90.11 -0,008
13
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Mpunoxenune b
(o6azaTensHoe)

MapameTpbl Nnpeobpa3oBaHua Mexagy cuctemon koopauHat M3-90.11
M cucTemon koopguHat M3-90.02

B.1 MNpeoBpazoBaHue kKoopaWHAT U3 cUcTeMbl KoopauHat 13-90.02 B cuctemy koopauHart M3-90.11

Ax=-0,373 m; o, =~-0,00230"
Ay =+0,186 m; o, =+ 0,00354"
Az =+ 0,202 m; o, =—0,00421"

m = (- 0,008)10-6

Onoxa napameTpos npeobpaszoeanua: 2010,0

X 1 —2,04107-10°8  —1,71624-10°8 || x -0,373
Y =[1+(-0,008)10-6]| +2,04107-10-8 1 —-1,11507-10-8 14 +| +0,186
Z v s +1,71624-10-8  +1,11507-10-8 1 Z |snones | HI2O2

5.2 Npeo6pazoBaHue KoopaUHAT U3 cucTeMbl KoopauHat 13-90.11 B cuctemy koopauHart M3-90.02

X 1 +2,041066-10°8  +1,716240-1078 X -0,373
Y =[1-(-0,008)10-%]| —2,041066:10°8 1 +1,115071-1078 || ¥ —| +0,186
Z |n3-90.02 —-1,716240-108  —-1,115071-10-8 1 Z 1n3-90.11 +0,202
14
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MpunoxeHune B
(obsAzaTensHoe)

MapameTpbl npeobpa3soBaHnA Mmexay cuctemon koopguHar M3-90.11
U cucTtemon koopauHar MN3-90

B.1 NpeoGpazoBaHKe KOOpAUHAT U3 CUCTeMbl KoopauHar M3-90 B cuctemy koopguHar 13-90.11

Ax=—1,443 m; ®, =-0,00230"
Ay =+0,156 m; =+ 0,00354",
Az =+ 0,222 m; o, =—0,134210",

m=(-0,228) 106

b4 1 -6,50668-107  -1,71624-10-8 |[ X -1,443
¥ = [1 +(-0,228)10-6]| +6,50668:10~7 1 -1,11507-10-8 || ¥ +| +0,156
Z | +1,7162410°8  +1,11507-1078 1 Z |1a.00 L *0.222

B.2 Npeobpa3zoBaHue koopauHaT U3 cucTeMbl koopauHar 13-90.11 B cuctemy koopguHar M3-90

X 1 +6,506684-10~7 +1,716240-1078 X —1,443
¥ =[1- (ﬁ0,228)10‘5] —6,506684-10~7 1 +1,115071-10-8 Y —| +0,156
Z N3-90 -1,716240-108 —1,115071-10-8 1 z M3-90.11 +0,222
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Mpunoxenue I
(obazaTtensHoe)

MapameTpbl Nnpeobpa3oBaHua Mexagy cuctemon koopauHat M3-90.11
¥ cuctemon koopauHat WGS-84 (G1150)

1 MNpeo6paszoeaHue KoopaMHAT U3 cucTeMbl kKoopauHat WGS-84 (G1150) B cuctemy koopgunat M3-90.11

Ax=-0,013 m; o, =~-0,00230"
Ay =+ 0,106 m; o, =+ 0,00354"
Az =+ 0,022 m; o, =—0,00421"

m = (- 0,008)10°6.

o 1 -2,041066108  -1,716240-108 ][ X 0,003
Y =[1+(~0,008)10-6]| +2,041066-10-8 1 -1,115071-108 || ¥ +| 0,001
2 o +1,716240-108  +1,115071-1078 1 Z |yos-sisiisey | 0:000

.2 NpeobpaszoBaHue kKoopaMHAT U3 cucTeMbl koopauHart 13-90.11 B cucremy koopguHat WGS-84 (G1150)

X 1 +2,041066-108  +1,716240-10-8 || X -0,003
Y = 7(70,008)10“6] —2,041066-10-8 1 +1,115071-10~8 ¥ —| -0,001
V4 \WGS-84(G1150) —1,716240-108  —1,115071:10°8 1 Z N3-90.11 0,000
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MpunoxeHue
(obsAzaTentHoe)

MapameTpbl npeobpa3soBaHnA Mmexay cuctemon koopguHar M3-90.11
M cucTemon KoopauHart ITRF-2008

0.1 NpeoGpa3oBaHne KoopAWHAT U3 cucTeMbl KoopauHat M3-90.11 B cuctemy koopguHart ITRF-2008

Ax =-0,003 m; o, =+ 0,000019%
Ay =-0,001 m; = — 0,000042",
Az = 0,000 m; o, =+ 0,000002%

m = (- 0,000) 10-5.

Onoxa napameTpoB npeobpasoeanna: 2010,0

X 1 +0,696274-10712  +2,036217-10°10 |[ X -0,003
¥ =[1 +(~0,000)10-]| -9,696274-10-"2 1 +0,211460-10° || ¥ +| -0,001
Z lirseasas -2,036217-10-10  —9,211460-10- 1 Z |hs.90141 L 0,000

0.2 MNpeobpazoBaHne KoopAUHAT U3 cucTeMbl KoopauHaTt ITRF-2008 B cuctemy koopauHar 13-90.11

X 1 -9,696274-107'2 —2,036217-107"0 || X -0,003
Y =[1—(-0,000)10-9]| +9,696274-10-12 1 -9,211460-10-1 || ¥ —| -0,001
i T +2.036217-10~10  +9,211460-10~11 1 Z |rresnng | 0.000
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MpunoxeHue E
(ob6azaTtensHoe)

AnNropuTM yyeTa 3anoxu napaMeTpoB npeobpa3oBaHns Npu npeoGpa3zoBaHUM KOOPAUHAT
M3 OOQHOW CUCTEMEI B APYTYIO

Tak kak cuctembl koopauHaT M13-90.11, M3-90.02, ITRF-2008, WGS-84 (G1150), NCK-2011 oTnu4alTcs NoBbILWEeH-
HOW TOYHOCTBLIO, TO Nepeq BbINONHEeHWEM Npeobpa3oBaHUs U3 OAHOW CUCTEMbl KOOPAWHAT B APYIYH KOOPAWMHATLI MYHKTOB
AOMKHbl BbITh NPUBEdEHbl HA 3MOXY BbiBOAa NapameTpoB Npeobpa3oBaHWs aTUX CUCTEM KOOPAMHAT C MCMoMb3oBaHMeM
CKOPOCTEWN U3MEHEHUS KOOPAWHAT MYHKTOB. [INA 3TOro MCNonb3yioT creayoLlylo TPEXLIAroByo npoueaypy.

B kayecTBe npumepa npeobpasyem koopavHatel nyHkTa Merngeneeso (MDVJ), 3agaHHbie B cucteme ITRF-2008 u
oTHeceHHble k anoxe 2005,0, B cuctemy koopauHart 13-90.11 Ha npousBoneHyio anoxy 2013,9.

KoopauHartel nyHkTta MeHgeneeso (MDVJ) B cucteme ITRF-2008 Ha anoxy 2005,0 u cCKOpOCTM M3MEHEHWS KOOpau-
HaT NyHKTa UMEIOT 3HaYEeHUS:

X =2845456,081 m; Vv, =-0,0212 m/ron;
Y = 2160954,245 m; Vy = +0,0124 m/rog;
Z =5265993,223 wm; V, = +0,0072 m/rop.

MepBbin Wwar.

BeluvcnsieM koopanHatel nyHkTa MeHgeneeso (MDVJ) B cucteme koopguHat ITRF-2008 Ha anoxy 2010,0

X =2845456,081+(-0,0212)=(2010,0-2005,0) = 2845455,975;

Y = 2160954,245+(+0,0124)=(2010,0-2005,0) = 2160954, 307;

Z = 5265993,223+(+0,0072)x(2010,0-2005,0) = 5265993,259.

Bropon war.

BeinonHue npeobpasoBaHue koopanHat nyHkTa Mengeneeso (MDVJ) n3 cuctemel koopawHat ITRF-2008 B cuctemy
M3-90.11 Ha anoxy 2010,0 ¢ ncnonb3oBaHMEM NapameTpoB NpeobpasoBaHus, NPUBEOEHHLIX B NpUnoxeHun [, nonyyaem

X =2845455,9769 m;

Y = 2160954,3075 m;

Z =5265993,2598 m.

Tpetuid war.

Belumcnsem koopauHatel nyHkTa Mengeneeso (MDVJ) B cucteme koopgunar M13-90.11 Ha anoxy 2013,9

X =2845455,977+(-0,0212)x(2013,9-2010,0)= 2845455,894;

Y = 2160954,308+(+0,0124)x%(2013,9-2010,0)= 2160954,356;

Z =5265993,260+(+0,0072)x%(2013,9-2010,0)= 5265993,288.
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Bubnuorpadcun

[1] MoctaHoBnenue [lMpaButensctBa Poccuiickon ®epepauun ot 26 Hoabpa 2016 r. Ne 1240 «O6 ycrtaHoBne-
HUWM rOCYQapCTBEHHbIX CUCTEM KOOPAWMHAT, roCyAapCTBEHHOW CUCTEMb! BbICOT WM rocygapCTBEHHOW rpaBume-
TPWUYECKON CUCTEMBIY.

[2] MoctaHoBneHne CoBeta Munuctpos CCCP ot 07.04.1946 r. Ne 760 «O BBEeOeHWW eOUHOW CUCTEMbI reoge-
3MYECKUX KoOpAuHaT W BbicoT Ha Tepputopun CCCP».
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YOK 629.783:[528.2+528.344+523.34.13]:006.354 MKC 07.040

KntoyeBble crioea: npuemMHas annaparypa rnobansHomn HaBUraLMOHHON CI'IyTHMKOBOI?I CHUCTEMBbI, CUCTEMbI
KoopAauHaT, onpegeneHne KOopanHaTt MeCcTononoXXeHudA
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