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Mpeaucnosue

Llenu 1 npuHuunel cTaHaapTusauun B Poccuiickon degepauun ycraHosreHsl ®eaepanbHbiM 3aKOHOM
oT 27 pexkabps 2002 r. Ne 184-d3 «O TexHU4eCKoM perynuposaHum», a npasura npuMeHeHna HaunoHanbHbIX
ctaHgapToB Poccuiickont deaepaumn — FOCT P 1.0—2004 «Ctanpaptusauusa B Poccuiickonn Peaepaumn.
OCHOBHbIE NOSIOXKEHUS»

CBepieHUA o cTaHaapTe

1 PASPABOTAH 29 HayuHo-uccnegosaTtenbckum MHCTUTYTOM MuHuctepctea o6opoHel Poccuiickoit
denepauun

2 BHECEH TexH14eckum KoMUTeTOM No ctaHaapTusaumm TK 363 «PagnoHasuraums»

3 YTBEPXXOEH U BBEJEH B JEWNCTBUE Mpukasom degepanbHOro areHTCTBa No TeXHUYECKOMY
perynupoBaHuio u Mmetponorum ot 18 aekabpsa 2008 r. Ne 609-ct

4 B3AMEH I'OCT P 51794—2001

Urgbopmayusi 06 usMeHeHuUsIX K HacmosiuieMy cmaHoapmy rybnukyemcs  exe200Ho u30agaeMoM UH-
gopmayuoHHOM yKkasamere «HayuoHanebHbie cmaH0apmbi», @ MEKCM U3MeHeHUl U onpasok — 8 exeme-
CAYHO U30asaeMbiX UHGPOPMaUUOHHbIX yKazamersix «HauyuoHanbHble cmaHlapmei». B cniyyae nepecmompa
(3amMeHbi) unu oMmMeHsl Hacmosiwe2o cmaHdapma coomeemcmesyioujee yeedomneHue 6ydem ornybnuKoeaHo
8 eXXeMeCcsYHO U30asaeMoM UHGhopMaYUOHHOM yKkazamerle «HayuoHansHbie cmaHdapmsl». Coomeemcmey-
rowas uHgopmayusi, yeedomiieHue U mekcmsi pa3Melyaromcesi makxe 8 UHhopMayuoHHoll cucmeme obujezo
r10/1b308aHUsT — Ha opuyuanbHoM calime PedeparibHO20 azeHmemea 10 MexXHUYEeCKOMy pez2yuposaHuto U
Memporioauu 8 cemu IHmepHem

© CraHagapTuHdopm, 2009

Hacroawuid ctaHaapT He MOXeT GbiTb NOMHOCTbIO UMK YacTUYHO BOCNPOU3BedeH, TMpaXUpoBaH 1 pac-
NpocTpaHeH B kayecTBe oduumanbHoro usgaHua 6es paspelueHns deaepanbHOro areHTCTBa No TeEXHUYECKo-
MY perynMpoBaHuio U MeTpororum
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HAUWOHANBbHBIN CTAHAQAPT POCCUNCKOWN ®EAEPALUUMU

Mo6anbHble HaBUrauUMOHHbIE CNYTHUKOBbLIE CUCTEMbI
CUCTEMbI KOOPOUHAT
MeToab! npeo6paszoBaHuil KOOpAUHAT onpeaenseMbIX ToUeK

Global navigation satellite system and global positioning system.
Coordinate systems. Methods of transformations for determinated points coordinate

Hara BBepeHna — 2009—09—01

1 O6nacTb NnpuMeHeHus

Hacroawwuin ctTaHaapT pacnpocTpaHAETCA Ha CUCTEMBI KOOPAUHAT, BXOASALWME B COCTaB CUCTEM reoaesu-
yeckmMx napameTpoB «MapameTpbl 3emnuny, «MupoBasi reogesnMdeckas cucteMa» U KOOpAUHATHON OCHOBLI
Poccuiickon degepauun, n yctaHaBnMeaeT MeToAdbl NpeobpasoBaHuin KoopAUHAT U UX NpUpaLLeHnii Us oqHoON
CUCTEMbI B APYryto, a Taloke NopsAoK CNOMb30BaHUS YNCMOBbIX 3HAYEHWI 3NeMeHToB TpaHchopMUpoBaHUAa
CUCTEM KOOpAWNHAT NPU BLINOMHEHUN Fre0Ae3UYECKNX, HaBUraLMOHHBIX, KapTorpaduveckux paboT ¢ ncnonb3o-
BaHWeM annapatypbl notpebutenen rnmobanbHbIX HABUFALMOHHBIX CMYTHUKOBBIX CUCTEM.

2 TepMuHbI M onpeaeneHus

B HacTosieM cTangapTe NPUMEHeHbl criedytolme TEPMUHBI C COOTBETCTBYOLWNUMN OnpeaeneHNAMN:

2.1 6onblasa nonyocb annuncouaa a: NapameTp, xapakTepusyloLwuii pasmep annuncouaa.

2.2 oTcueTHbI annuncouna: AnNnuncona, NPUHATLIR Ans 06paboTKU reoae3nieckuX USMepeHUii U ycta-
HOBMEHMWS CUCTEMbI reofe3nYeckux KoopamuHar.

2.3 cuctema reogesnyeckux koopauHat: Cructema napameTpos, ABa 13 KOTOPLIX (reodesnyeckas WwnpoTa
V1 reogesnyeckan JonroTa) XxapakTepusyroT HanpasreHne HopMaru K MOBepXHOCT OTCHETHOMO aNMncomaa B AaH-
HOW TOUKe MPOCTPaHCTBAa OTHOCUTESLHO MITOCKOCTEN ero aKsaTopa 1 HavanbHoro MmepuanaHa, a TpeTui (reoaesu-
Yyeckasi BblcoTa) NpeacTaBnseT coboi BbICOTY TOYKA Had NMOBEPXHOCTLIO OTCHETHOrO annurnconaa.

2.4 reopgesunueckas WKUpoTa: Yron Mexay HopMarnbto K MOBEPXHOCTN OTCYETHOMo annMnconaa, npoxo-
AsLel Yepes 3adaHHyo TOUKY, U NIIOCKOCTLIO ero aKeatopa.

2.5 reopgesunyeckas gonrota: [ByrpaHHbIi yron Mexay nNnockocTAMU reoaesnyeckoro Mmepuavana gaH-
HOWM TOYKWN U HaYanbHOro recAesnyeckoro mepnanaxa.

2.6 reopgesnyeckas BbicoTa: BbicoTa TOUKM Hag NOBEPXHOCTHIO OTCUYETHOMO annmnnconaa.

2.7 nnockocTb reoae3nyeckoro MmepuaunaHa: MNnockoctb, Npoxosilas Yepes Hopmarb K NoBepXHOC-
T OTCUETHOro aNNUnconaa B AaHHOW ToUKe 1 NapannenbHas ero Manon ocu.

2.8 nnockocTb acTpOHOMMUYEcKoro Mepuguana: MNnockocTb, NPoOXoasias Yepes OTBECHYHO NINHMIO B
AaHHON TouKe U napannensHas ocu BpalleHus 3eMmu.

2.9 nnockocTb HayanbHOro Mepugmana: MNnockocTb MepuanaHa, oT KOTOPOro BeAeTCsl CHET AOMTOT.

2.10 reomp: OKBUMNOTEHUMANbHAs NOBEPXHOCTL, COBMNagatoLasl ¢ NOBepXHOCTbI0 MpoBoro okeaHa B
COCTOSIHUW NOMHOTO MOKOS U PaBHOBECUS U MPOAOIKEHHas No4 MaTepuKamu,

2.11 akBMNOTeHLUManbHas NOBepXHOCTb: [10BEPXHOCTb, HA KOTOPOW NOTeHLUMan MMeeT OHO U TO Xe
3HayveHue.

2.12 Io6anbHas cucTema no3uuMoHupoBanus (Global Positioning System): Mno6ansHas HaBurauu-
OHHas cnyTHUKOBas cucTeMa, paspaboTaHHas B CLUA.

2.13 rpaBuTauuoHHoe none 3emnu; [M13: MNMone cunbl TAXKECTU Ha NOBePXHOCTU 3eMMn 1 BO BHeELLHeM
npocTpaHcTBe, 0BYCMNOBIIeHHOE CUMON NPUTSXKEHUS 3eMNU 1 LeHTPOBEXHOM CUoii, BO3HUKatOLWEN B pesynb-
TaTe CyTOYHOro BpalleHus 3emrn.

U3paHve opmumnansHoe
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2.14 kBasureoua: MatemaTtudeckasi NOBEpPXHOCTb, Bnnakas Kk reouay, v sIBNSIIOLLASICA OTCHETHON ANs
YCTaHOBINEHUSI CUCTEMBI HOPMarbHbIX BbICOT.

2.15 kocMmuueckan reofesnveckan cetb; KI'C: CeTb reogesnyeckux nyHKToB, 3aKpennsaowmx reoueH-
TPUYECKYHO CUCTEMY KOOPAWNHAT, NONOXEHUe KOTOPLIX Ha 3eMHOI NOBEPXHOCTU onpeaeneHo no HabnoaeHUamM
WCKYCCTBEHHbIX CMYTHUKOB 3emnu.

2.16 MupoBas reogesudeckan cuctema (World Geodetic System): Cuctema reogesnyeckux napamer-
poB, paspaboraHHas B CLUA.

2.17 mopgenb rpaBUTaLMOHHOIO nons 3emMnu: Matematudeckoe onucaHve xapakTepucTuk rpasuTa-
LMOHHOIO nonst 3eMnu.

2.18 HopmanbHasn BbicoTa: BuicoTa ToUku Hag KBasureonaom, onpeaerieHHasi MeETo4oM reoMeTpuyec-
KOro HUBENUPOBAaHUSA.

2.19 HopmanbHoOe rpaBuUTaLMoOHHOe none 3eMnu: MpasuTauuoHHoe norne 3eMnu, nNpeactasnaemoe
HOpPMarnbHbLIM NOTEHLMANOM CUSbl TAXKECTU.

2.20 o6wesemHoi anauncoua; O33: Annuncouna, NOBEPXHOCTL KOTOpOro Hanbonee Gnuska K reougy
B LiefIoM, NpMMeHsieMblil Ana 06paboTkn reogesndecknx nsmepeHuin Ha Bcen NoBepxHoOCTU 3emnin B obLesem-
HOW (reoLieHTPUYECKON) cUCTEMe KOOpAUHAT.

2.21 nnaHeTapHaa MoAenb rpaBUTaLMOHHOrO nona 3emnu: Moaens rpaBUTaLUMOHHOro nNonga 3emnu,
oTpaxaroLas rpaBUTaLuMoHHble 0cobeHHOCTU 3eMnu B LIENoM.

2.22 cxartue annuncounga o: Napamertp, xapakTepusyowuin opmy annuncouaa.

2.23 cucrtema reogesuyeckux napameTpoB 3emnu: COBOKYNHOCTb YUCIOBLIX NapaMmeTpoB U TOYHOC-
THBIX XapaKTepUCTUK hyHAaMeHTarbHbIX reoe3nyecknx NOCTOsIHHLIX 06LLIe3eMHOro annuncouaa, nnaHeTap-
HOW MOAENu rpaBUTaLMOHHOTO MOt 3eMITU, reOLEHTPUYECKOU CUCTEMbI KOOPAUHAT U NapaMeTPOB ee CBSI3U C
OpyruMuM cuctemamum koopauHar.

2.24 cdyHpaMmeHTanbHble reoge3uydeckue NOCTosiHHbIE: B3avMocornacosaHHble reogesnyeckue no-
CTOSIHHbIE, OHO3HAYHO onpeaensiiolme urypy obuiesemHoro annunconaa U HopmarbsHoe rpaBuTaLuoHHoe
none 3emnu.

2.25 aneMeHTbl TpaHC(hOPMUPOBAHUA CUCTEM KoopauHaT: MapameTpbl, C MOMOLLbLIO KOTOPLIX Bbl-
nonHseTcs npeobpasoBaHMe KOOPAUHAT U3 OAHON CUCTEMBI KOOPAUHAT B APYTYO.

2.26 nnockue npsiMoyrofibHble KoopauHatkl: Mnockue koopanHaTBI Ha MIOCKOCTU, Ha KOTOPOW OTO-
6paxxeHa no onpeaenieHHOMY MaTeMaTU4ECKOMY 3aKOHY NOBEPXHOCTb OTCHETHOIO annunconaa.

3 CokpaweHunsi 1 0603Ha4YeHUA

B HacTosiLeM cTangapTe NpUMeHeHbl crneayoLmne cokpalueHna n obosHaveHuns:

3.1 TMOHACC — rnobanbHaa HaBuraumoHHasi CnyTHUKOBas cuctema, paspabotaHHaa B Poccuitckoin
denepaunn.

3.2 GPS — rnobanbHaa HaBUrauMoHHasa CnyTHUKOBas cuctema, paspabotaHHas B8 CLLUA.

3.3 ITC — rocygapctBeHHas reogesndeckas cetb.

3.4 M3 — rpaBuTaUnoHHOe none 3emnu.

3.5 KHC — kocmu4yeckasn HaBuUraumMoHHasa cuctema.

3.6 WGS; MupoBas reogesundeckas cucteMa — cuctema reoaesnHeckmx napaMmeTpos, paspaboraHHasa
B CLUA.

3.7 033 — obLeseMHON annuncona.

3.8 OXYZ, OX, OY, OZ — ocun NpoCTpaHCTBEHHOWN NPAMOYrofibHON CUCTEMBI KOOPAUHAT.

3.9 MN3; MapameTpbl 3emMnn — cuctema reogesMyeckux napameTpos, paspaboraHHasa B Poccuitckoin
Pegepauun.

3.10 CK — cuctema koopauHar.

3.11 ap; — GonbLuas nonyock oblesemHoro anaunconaa B cucteme M3.

3.12 aygg — Bonbuias nonyock obwesemHoro annuncouaa B cucteme WGS.

3.13 Ay, — 6onbLuas nonyock annuncouga Kpacosckoro.

3.14 o, — cxaTue oblesemHoro snnunconaa B cucteme M3.

3.15 oyyge— CKaTue oblesemHoro annuncouaa B cucteme WGS.

3.16 oy, — oxatne annunconaa Kpacosckoro.
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4 CucrteMbl reogesnyeckux napamMeTpoB

4.1 Cucrema reoge3anyeckux napametpoB «llapameTpbl 3emMnu»

Cuctema M3 BkntovaeT B cebst: pyHAaMeHTanbHble reogesnyeckne NoctosiHHble, napametpbl 033, cucrte-
My koopauHat N3, 3akpennaemyo koopauHaTaMmy NYHKTOB KOCMUYECKON reoae3nyeckon ceTu, XapakTepucTukm
Mogenu M3 1 anemMeHTbl TpaHchopMUPOBaHUA Mexay cuctemol M3 n HaunoHanbHbIMN pehepeHLHbIMA CUC-
Temamu koopauHaT Poccun. Yucrnosble 3Ha4eHUs 3r1eMeHTOB TpaHChopMMpoBaHUs mexay cuctemoi M3 n Ha-
UMoHanbHbIMN - pedepeHUHbIM - cucTeMamn  koopanHat Poccrn 1 nopsgok UMX  UCMONb3OBaHUMA  NpuU
npeobpasoBaHUM CUCTEM KCOpPAMHAT NpuBeaeHbl B MpunoxeHnsx A, b.

MpumevyaHuns

1 MoctaHoBnennem lNpaBuTtenbctBa Poccuiickon ®egepaumm ot 28 nonsa 2000 roga Ne 568 gnst ucnonb3oeaHns B
Lensix reofgeanyeckoro obecneveHusi opbuTanbHbIX MONETOB W PELLEHNS HABUTALMOHHBIX 3aa4 reoLleHTPUYECKON CucTe-
me koopauHart «MapameTpsl 3emnn 1990 roga» (M3-90) npuaaH cTaTyc rocyAapCTBEHHON CUCTEMbI KOOpANHAT.

2 Pacnopsixenunem NMpaeutenscrea Poccuinckon ®egepaumm oT 20 nionsa 2007 roga Ne 797-p B uensix noebilwWeHns
TaKTVKO-TEXHUYECKUX XapakTepUCTUK rmobanbHoW HaBUraumoHHow crnyTHukoBor cuctembl [TIOHACC, ynydwenus reoae-
31yeckoro obecneveHnsi opbuTanbHbIX NMONETOB U PELLEHWST HABUMALMOHHBIX 33434 NPUHATA K UCMOMNBb30BAHNIO YTOHHEH-
Hasi BepCus rocygapCTBEHHON reoLeHTprYeckon cuctemel koopguhat «lMapametpol 3emnu 1990 rogax» (M13-90.02).

3 Uucnosble 3Ha4EHWA ANEMEHTOB TPAHCHOPMUPOBaHKA Mexay cuctemamm koopauHart M3-90.02 n MN3-90 n nops-
JOK UX NCMONBb30BaHUs NpY Npeobpa3oBaHMn CUCTEM KOOPANHAT NPUBEAEHbI B NpunoxeHun [.

TeopeTudeckoe onpeaerneHne cucteMbl koopauHaT M3 OCHOBLIBAETCA Ha cneayoLWmMX NONOKEHUX:

a) Hayaso cUcTeMbl KOOpAMHAT PacriofNoXKeHO B LeHTpe Macc 3emnu;

6) ocb Z HanpaBneHa B MexayHapogHoe yCroBHOe Havyano;

B) OCb X NEXWT B NMIOCKOCTA Ha4arbHOro acTpOHOMUYECKOro MepuanaHa, yctaHosneHHoro MexayHa-
poaHbIM Gopo BpemMeHu;

r) ocb Y gononHsieT cucteMy 4O MPaBoil CUCTEMbI KOOPAUHAT.

MonoxeHus Touek B cuctemMe M3 moryT GbITb NonyYeHbl B BUAE NPOCTPaAHCTBEHHbIX NPSAMOYTOMNbHBIX UM
reofe3anyecknx KoopauHar.

leonesundeckue koopauHatel oTHocsATeA kK 033, pasmepbl U hopMa KOTOPOro onpeaensaoTCs 3HaYeHUSIMU
GonbLUIOM NONyocH 1 cxaTus.

LeHTp O33 coBnagaet ¢ Ha4anom cuctemMbl koopauHart M3, ocb BpallueHus annunconga — ¢ ocblo Z, a
NSOCKOCTb Ha4yanbLHOro MepuanaHa — ¢ NockocTbio XOZ.

MpumeyaHune— 3a0TCHETHYIO NOBEPXHOCTL B CUCTEMAX reogeanyeckmx napametpos 13-90 v M3-90.02 npu-
HAT obwesemHol anmmncons ¢ 60NbWOI NOMYOCkIo ap,= 6378136 M n cxatmem op,= 1/298,25784.

4.2 Cucrtema reogesuueckux napametpoB «MupoBas reofesnyeckas cuctemar»

Cucrema napamerpoB WGS BkniouaeT B cebsi: pyHAaMeHTanbHble reogesndeckne nocTosHHble, cucte-
My koopauHat WGS, 3akpennsiemyto koopanHatamu nyHKTOB KOCMUYECKON reoaesnuveckon ceTu, napameTphbl
033, xapakTepuctuku mogenu M3, anemeHTbl TpaHChOPMUPOBAHUA MeXAY FreOLLEHTPUYECKOW CUCTEMOIA KO-
opauHat WGS 1 pasnMyHbiMUA HaunoHarnbHbIMA CUCTEMaMU KOOPAUHAT.

Yucnosble 3Ha4YeHUs 3NeMeHTOB TpaHC(opMUPOoBaHUS Mexay cuctemoin koopanHart M3 n cuctemon ko-
opanHat WGS, a Takke nopsiaok UCNonb3oBaHUA 311eMeHTOB TpaHChopMUPOBaHUS NpuseaeHbl B NPUINOXEHU-
axBurl.

NpwumeyaHue—C1aHBapsa 1987 roga 6bina BBegeHa nepeasn Bepcusn cuctemol koopanHat WGS-84. Co 2 sii-
Baps 1994 roaa 6bina BBeAeHa BTopas Bepcus cuctembl koopguHat WGS-84, o6o3Havaemast kak WGS-84(G730). C 1 sin-
Baps 1997 roga 6bina BBeaeHa TpeTbsl Bepcusi cuctembl koopanHat WGS-84, obosHavaemasn kak WGS-84(G873). B
HacToswWwee Bpems AENCTBYET YeTBepTas Bepcus cuctembl koopauHat WGS-84, o6o3Hauaemas kak WGS-84(G1150) n
BBeAeHHan ¢ 20 sHBaps 2002 roga. B npuBeaeHHbIx 0603HaveHnsx Bepcuit cuctemsl koopanHat WGS-84 nutepa «G»

o3Ha4vaeT «GPS», a «730», «873» n «1150» ykasbiBaloT Ha Homep GPS-Hegenu, cCooTBETCTBYIOWEN iaTe, K KOTOPOW OTHE-
CeHbl 3TN Bepcun cuctembl koopguHat WGS-84.

TeopeTtudeckoe onpegeneHne cuctembl koopauHaT WGS 0CHOBLIBaETCS Ha MOSNIOXKEHUSIX, NPUBEAEHHBIX
B4.1.

MonoxeHus Todek B cucteme WGS MoryT 6biTb NONyYeHbl B BUAE NMPOCTPAHCTBEHHBIX MPSIMOYTOMbHbIX
Unn reofe3nyeckmx KoopauHar.

leopesunyeckue koopanHatbl oTHocAaATeA k O33, pasmepbl U hopMa KOTOPOro ONpeaensitoTcst 3SHaYeHNUAMU
60nbLLON NONYOCU U CXaTUA.
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LleHTp annuncouaa coBnagaeT ¢ Havanom cuctemsl koopanHat WGS, ocb BpalleHuUs annunconaa co-
BrMagaeT C OCbo Z, a MNI0CKOCTb HaYanbHOro MepugnaHa — ¢ nrockocTbio XOZ.

MpwnmedyaHune— 3aorcueTHyto NoBepxHocTb B WGS npuHAT o6Lwe3emHoln annuncoung ¢ 60nbLIon nonyockto
aygg = 6378137 M u cxatnem oy g = 1/298,257223563.

4.3 PedbepeHUHble cucTeMbl koopauHaT Poccurickon ®egepauum

KoopauHatHas ocHosa Poccuiickoin ®eaepaunn npeacrasnena pedepeHUHON CUCTEMON koopauHaT,
peanusoBaHHou B Buae I'MC, 3akpennstoLien cuctemy KoopgauHaT Ha TepPUTOPUU CTPaHbl, U FOCYAaPCTBEHHOM
HUBESIMPHOWM CeTW, PacnpoCTpaHsIloLWEN Ha BCIO TEPPUTOPUIO CTPaHbl CUCTEMY HOpMarbHbIX BbicoT (BanTui-
ckasi cMcTema), UICXoAHbIM HavanoM KOTopon siBnsieTes Hynb KpoHwTaaTckoro cyTwToKa.

MonoxeHus onpeaensemMblX TOUEK OTHOCUTENBHO KOOPANHATHOW OCHOBBI MOTYT BbITh NOMYyYeHbl B BUuge
NPOCTPAHCTBEHHBIX NPSAMOYIoSIbHbIX U reoAe3nYecknx koopanHat Nnbo B Brae NIoCKMX NPSIMOYrofbHbIX KO-
opauvHaT 1 BbICOT.

Feogesnyeckne koopanHaThl B pedpepeHLHon cucTeMe koopauHaTt Poccuitickon eaeparm 0OTHOCATCH K
annuncoungy Kpacosckoro, pasmepbl 1 dopMa KOTOPOro onpeaensaoTcs 3HavyeHusMM 6onbLIOK Nonyocnu r
cxkaTtums.

LleHTp annunconaa KpacoBckoro coBnagaeT ¢ Hayanom pedepeHUHON CUCTEMbI KOopAMHAT, OCb Bpa-
LeHWsa annunconaa napannensHa ocy BpalleHnst 3emMnu, a NnocKoCTb HYNeBoro Mepuaunanda onpeaensieT no-
NoXeHue Havana cyeTa AONroT.

MpumevaHnwns

1 B 1946 roay 6bina npuHsTa eguHas ansi Bcen tepputopumn CCCP pedepeHuHas Cucrema koopguHat 1942 roga
(CK-42). 3a oTcueTHyto noepxHoCTb B CK-42 NpuHAT snnmncons KpacoBekoro ¢ 6onbLwio noryocsio ay, = 6378245 mn
cxXatnem oy, = 1/298,3.

2 lMocraHoenenvem MNpaButenscTBa Pocculickon ®epepaumm ot 28 utonsa 2000 roga Ne 568 gns ucnonb3oBaHus
npy OCYLLECTBINEHNWN reode3nyeckUxX U kaptorpacuyeckux paboTt nprHsiTa HoBasi pedepeHLHasi cUCTeMa reoe3nyecknx
koopamHaTt 1995 roga (CK-95). 3a otcueTHyto noBepxHocTb B CK-95 npuHaT annuncoug Kpacoeckoro.

5 MeTtoabl npeoGpa3oBaHuit KOOpAUHAT onpeaensieMbIX TOYEK

5.1 MpeobpasoBaHue reofe3MyecKUX KOOpAUHAT B NPSAMOYrofibHble NPOCTPaHCTBEeHHbIe KOop-
AUHaTbI U o6paTHoO

MpeobpasoBaHue reoaesnyeckux KOOpAMHAT B NPAMOYrofibHble NPOCTPaHCTBEHHbIE KOOPAUHATHI OCY-
LecTBNSAOT Mo hopmynam:

X =(N+H)cosBcosL
Y =(N +H)cosBsinL |, M
Z =[(1-e?W +H]sinB

rae X, Y, Z — npAMoyrosibHble NpoCTPaHCTBEHHbIE KOOPAUHATLI TOYKU;
B, L — reogesunyeckue WMpOTa U JONroTa TOUKU COOTBETCTBEHHO, paa;
H — reofesnyeckas BbICOTa TOUKM, M;
N — paanyc KpuBU3HbI NEPBOro BepTukana, M;
€ — 3KCUEHTpUCUTeT annuncouaa.
3HaueHus paaryca KpUBU3HBLI NEPBOro BepTuKana v KBagpaTa sKCLUeHTpucuTeTa annunconaa sbluncna-
0T, COOTBETCTBEHHO, Mo hopMynam:

N-——2 ()

\/1—ezsinzB

€2 = 20, — o2, (3)

rae a — Gonbluas nonyoch annuncouaa, M;
o — cXkaTue annuncouaa.
[na npeobpasoBaHWs NPOCTPAHCTBEHHLIX NPAMOYTOfbHLIX KOOPAMHAT B reodesndeckue Heo6xoanmo
nposeaeHne utepauin Npu BLIMUCIIEHUM reo1e3Neckoi LLMPOThI.

4



roe

[nsa 3TOro UCNonb3yoT CreayoLmnin anropuTm:
a) BbLIMUCNAIT BCMOMOoraTensHylo BenniuHy D no hopmyne

D=vVX?+Y?

6) aHanuaupyroT 3HaveHue D:
1) ecrm D =0, TO

L =0,

H = ZsinB - av1-e?sin’B:

2)ecrm D =0, npu

Y<0X>0T10L=2n-L,
Y<0X<0T0L=n+L,
Y>0X<0T10l=n-L,
Y>0X>0T10L=L,
Y=0X>0T10L=0
Y=0X<0T10L=n

(5]
arcsin| — ||;
D

L,=

B) aHanMaupyrT 3HauyeHue Z:
1) ecruZ =0, 10

B=0;H=D-a;

2) BO BCeX APYriX cnyvasax BblMUCIEHUA BbINOHAOT crnegyoLlnm 06p830M:

- HaxodAaT BCcnoMorateslibHble BeNTMYUHbI 1, C, p No cbopmynaM:

r=\/X2+Y2+22,

(4
c=arcsin| = |,
.

pzeza_
2r’

FOCT P 51794—2008

)

(8)

- peanusyloTt UTepaTMBHLIN NpoLiecc, MCnosnb3ys BCnomMoraterbHble BeNN4nHbI S4 U Sy,!

s, =0,
b=c+s,,

psin(2b) ]

S, =arcsin(
1-e2sin’p

d=|s,—s4l;

(13)
(14)

(15)

(16)

- eCnu 3HaveHue d, onpeaenaemoe no copmyne (16), MeHblLIe ycTaHOBMNEHHOTo 3HavYeHna aonycka, To

B=b,

(17)
5
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H=DcosB + ZsinB —av1-e?sin? B; (18)

- ecnu 3HadveHve d pasHo Unu Bonee ycTaHOBMNEHHOIO 3HaYeHUs gonycka, To
$4=5, (19)

W BbIMUCINEHUS MOBTOPSIIOT, HAYMHas ¢ popmynbl (14).

Mpu npeobpasoBaHUsIX KOOPANHAT B KaYeCcTBe AoNycKa npekpaleHnsi UTepaTUBHOMG npoLuecca npuHu-
MaloT 3HadeHne (104)". B aTOM crnyyae MorpeLlHocTb BBIMUCTIEHUS re0Ae3MYEeCKON BLICOThI HE MpeBbILLaeT
0,003 m.

5.2 Mpeo6pazoBaHue NPOCTPAHCTBEHHbIX NPSAMOYTIOMbHbLIX KOOPAUHAT

Monbsosatenam KHC MOHACC 1 GPS Heobxoa1Mmo BbINOMHATE Npeobpa3oBaHUa KOopaUHaT 13 cucTe-
mbl 13 B cuctemy WGS 1 obpaTHo, a Takke ns M3 n WGS B pedepeHLHyto crcTemy KoopanHat Poccuiickoin
degepaunn. YkasaHHble NpeobpasoBaHns KooOpPAMHAT BbIMOMHSAOT, UCTIONb3Ys CEMb 371eMEHTOB TpaHCcopMU-
pPOBaHUS, TOYHOCTb KOTOPLIX onpedensieT TOMHOCTb NpeobpazoBaHuii.

OnemMeHTbI TpaHchopMMpoBaHUst Mexady cucTemamum koopauHat M3 u WGS npuseaeHbl B NpUIoXeHn-
ax B, I

Mpeobpasosarue koopanHat ua cucteMmbl WGS B KoopanHaTtel pedoepeHLHo cucteMbl Poccuiickoin de-
Aepauunn ocyLLeCTBNSOT nocneaoBaTtenbHbIM NpeobpasoBaHneM KoopanHaT cHadana B cuctemy M3, a 3a-
TemM — B koopauHaThl pedepeHLHON CUCTEMBI.

Mpeobpa3soBaHne NPOCTPaHCTBEHHbIX NMPSMOYTONbHbLIX KOOPAUHAT BbINOHAT Mo hopmyre

X 1 +o, -o, |(X AXx
Y| =(1+m)| -0, 1 +o,||Y | +|Ay
V4 5 +to, -0y 1 zZ), \Az (20)

roe Ax, Ay, AZ — nuHelHble 3NeMeHThbl TpaHCPOPMUPOBAHUA CUCTEM KOOPAUHAT NMPU Nepexoae U3 cuctembl A
B cuctemy B, m;

X, Gy, 0 — YITOBbIE 3NEMEHThI TPaHCOPMUPOBaHUA CUCTEM KOOpAUHAT NpU Nepexoae U3 cucTemsl A B
cuctemy b, pag;

m — macLlTabHblil aneMeHT TpaHCcOPMUPOBaHUS CUCTEM KOOPAMHAT NMpu nepexoae U3 cucrte-
Mbl A B cuctemy b.

O6patHoe NpeobpasoBaHne NPAMOYIofbHBIX KOOPAMHAT BLIMOMHAOT Mo dhopMyrie

X 1 -0, +o,|X Ax
Y| =(1-m)|+o, 1 -o,||Y | -|Ay
Z), -0, +O, 1 \Z); \Az (21)

’

5.3 Mpeo6GpaszoBaHue reogesndeckUx KOOpaUHaT
MpeobpasosaHue reogesnyeckmx KoopanHaT U3 cucteMbl A B cuctemy B BeInonHsioT no dopmynam:

BE =BA + AB
Lg —Lp +AL
HE =HA +AH (22)

roe B, L — reoflesnyeckue LWIMpoTa U AONroTa, BbipaXeHHbIe B e AUHULaX NNOCKOro yrna;
H — reopesunueckast BbicoTa, M;
AB, AL, AH — nonpaBKu K rec1e3nyeckuM KoopanHaTam TOUKU.
MonpaBku K reoaesnyeckum koopaMHaTaM onpeaensoT Mo crneaylowmM gopmynam:
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2 2
- P Ne?sinBcosBaa+| M-+ 1|NsinBcosB22” —
(M+H) a a? 2

—(axcosL + AysinL)sinB + AzcosB] -
-, sinL(1+e?cos2B)+ o, cosL(1+e? cos 2B) - pme? sinBcos B;
AL=——"P  (~AxsinL + AycosL)+ tgB(1-e?)w, cosL +

(N HyoosB yoosL)+1gB(1-e)o, (23)
+o, sinL) - o,;

2
AH = —%Aa + NsinzBA%Jr Axcosl + Ay sinL)cos B + AzsinB —

2
_Ne?sinBcosB ((—”isinL —&cosL) + [a_ + H]m
c c N

rae AB, AL — nonpasku K reogesnyeckuM LLMpoTe, gonrorte, ...";
AH — nonpaska K reoe3n4eckon BbicoTe, M;
B, L — reopesunyeckue WMpoTa U gonrota, pag;
H — reopesunyeckas BbicoTa, M;
AX, Ay, AZ — nWHeRHble 3N1eMeHThI TPaHCOPMUPOBaHUSI CUCTEM KOOPAUHAT NPU Nepexoae U3 cuctemsl A B
cuctemy b, m;
oy, 0y, Oy— YrT10Bble 3NeMeHThl TPaHCOPMUPOBAHUA CUCTEM KOOPAMHAT Npu nepexofe U3 cuctemsl A B
cuctemy b, ...";
m — maclTabHbIn 3NemMeHT TpaHChOPMUPOBAHUS CUCTEM KOOPAUHAT MU NepexoAe U3 cucteMbl A
B cuctemy b;

Aa = ag —a,;

2 _ 2 2.
Aec=ef —ep;

ag +a
a= b A;
2
2 2
62=95+9A_
-
2

3
M — paanyc KpuBU3HBEI MepuanaHHoro cedeHus (M = a(1 — e2)(1 — e2 sin2B)?2);
1
N — papguyc kpuBu3HbI nepaoro BepTukana (N = a(1 — e2 sin?B)2);
ag, a, — bonblune NonyocK 3NAUMCOMAOB B CUCTEMax koopavHaT b u A cooTBETCTBEHHO;

eé, ef\ — KBagpaTbl 3KCLLEHTPUCUTETOB SMNIUMNCOUAOB B cucTeMax koopauHat b u A cooTBETCTBEHHO;
P — 4KUCIIo YrNoBbIX cekyHA B 1 paguaHe [p = (206264,806)"].

Mpwn npeobpasoBaHuM reogeanmyeckux koopamHat us cuctemsl A B cuctemy B B hopmyne (22) ucnonb3y-
0T 3HAYEHUsl reoe3nyeckux KoopamHaTt B cucteMe A, a npu obpatHom npeobpasoBaHnM — B cucteme b, u
3HaK nonpasok AB, AL, AH B hopmyne (22) MeHSIIOT Ha MPOTUBOMOJIOXKHbINA.

dopmynbl (23) obecnevnBatloT BEIMUCTIEHUE MONPABOK K FeoAe3n4eckuM KoopaMHaTaMm ¢ NorpeLlHoCTbIo,
He npeBbiwatowwer 0,3 M (B NMHelHoN Mepe), a ANs 4OCTWKEeHUA norpelHocTy He 6onee 0,001 M BbiNONHSAOT
BTOPYIO UTEPaLMIO, T. €. YYUTLIBAIOT 3HAYEHUS NMONPaBoK K recaesnyecknM koopgnHaTtam no cdopmynam (22) n
NOBTOPHO BLINOMHAIOT BbIUUCNEHWUSA No hopmynam (23).
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Mpu atom
B*BA +(Bp + AB)
-,
_LA +(LA +AL)
Lff, (24)
H—HA +(Hp + AH)
2

®PopMmynbl (22), (23) M TOMHOCTHbIE XapakTepUCTUKV NpeobpasoBanHmin no 3TM doopMynam crnpaseinBbl
00 WwupoT 89°.

5.4 Mpeobpa3oBaHue reoge3nyeckux KOOpAUHaT B NNIOCKUE NPSIMOYTrofibHbIe KOOPAUHATBLI U 06-
paTtHo

Onsa nonyyeHns NAockMX NpsIMOYrosibHbIX KOOPAUHAT B MPUHATON Ha TeppuTopumn Pocculickoin ®eaepa-
uum npoekummn MNaycca — Kptorepa MCNonb3yroT reogesnyeckie KoopamHatel Ha snnunconge Kpacosckoro.

Mnock1e NpsiMoyronbHble KOOpAMHATLI C NorpellHocTbio He BGonee 0,001 M BLIYUCTAOT Mo dopMynam

X = 6367558,4968 B — sin 2B (16002,8900 + 66,9607 sin2 B + 0,3515 sin* B —
—  (1594561,25 + 5336,535 sin2 B + 26,790 sin* B + 0,149 sin® B +
+ 2 (672483,4 — 811219,9 sin2 B + 5420,0 sin* B — 10,6 sin® B + (25)
+ 2 (278194 — 830174 sin2 B + 572434 sin* B — 16010 sin® B +
+ 2 (109500 — 574700 sin2 B + 863700 sin* B — 398600 sin® B)))));

y=(5+10n) 105 + [ cos B (6378245 + 21346,1415 sin2 B +107,1590 sin* B +
+0,5977 siné B + 2 (1070204,16 — 2136826,66 sin? B + 17,98 sin* B— 11,99 sin® B +
+ [2 (270806 — 1523417 sin2 B + 1327645 sin4 B — 21701 sin B + (26)
+ 2 (79690 — 866190 sin2 B + 1730360 sin* B — 945460 sin® B)))),

roe X, y — nrnockue npsiMoyronbHble KoopauHaTel (abuucca u opauHarta) onpeaenseMoi TOUKUA B NPoeKLm
Faycca — Kpiorepa, m;
B — reogesunyeckasl LUMpoTa onpeaenaeMon TOUKW, pa;
| — paccTosiHMe oT onpeaensaemMoil TOYKU 40 OCeBOro MepuanaHa 30Hbl, BblpakeHHoe B pagnaHHOU
Mepe 1 Bblunucngemoe no copmyrne

I={L-1[3+6 (n—1)]}/57,29577951; (27)

L — reoaesundveckas gonroTa onpeaensaemMon Touku, ...°%;
n — HOMep LWecTUrpagycHo 30HbI B Npoekuunn Maycca — Kptorepa, Bbluncnsiemsblin no coopmyne

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

E[...] — uenas 4acTb BbIpaXXeHusi, 3aKNHYEeHHOro B KBaapaTHble CKOGKM.
Mpeo6paszoBaHme NNOCKAX NPAMOYronbHLIX KoopauHaT B npoekummn Maycca — Kpiorepa Ha annuncounae
KpacoBckoro B reoieavdeckue koopauHaThl OCYLLECTBNAT No dopMynam

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

rae B, L — reopgesvdeckue lMpoTa U AONrota onpeaensemMon TOYKN, paj;
By, — reogesunyeckas lwmpoTa To4kn, abuucca koTopoii paBHa abuucce x ornpeaensaeMoi TOUYKW, a opav-
HaTa paBHa Hynto, paf;
n — Homep LWecTUrpadyCcHON 30HbI B Npoekuun Maycca—Kpiorepa, BbluMcnsemMsblil no opmyne

n=Ely-109], (1)

E[...] — uenas yacTb BbipaXeHus, 3aKNO4YeHHOro B KBaapaTHbIE CKOBKY;
y — opauHaTta onpegensieMoil Touku B npoekuumn Maycca — Kpiorepa, m.
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3HaueHus By, AB 11 [ BBIMMCASAIOT MO crieyroLumM dopmynam:
B, =P+ sin 2p(0,00252588685 — 0,00001491860 sin?3 + 0,00000011904sinp); (32)

AB= — z,2sin2B,(0,251684631 — 0,003369263sin?B,, + 0,000011276sin* B, —
- 2,2(0,10500614 — 0,04559916sin? B, + 0,00228901sin* B, —

—0,00002987sin B, — z,2(0,042858 — 0,025318sin2B, + 0, 014346sin* B, — (33)
- 0,001264sin® B, — 2,%(0,01672 — 0,00630sin2 B, + 0,01188sin B, —
—0,00328sin® By))));

I= z,(1 - 0,0033467108 sin’B, — 0,0000056002sin* B, — 0,0000000187sin® B, —
— 2,2(0,16778975 + 0,16273586 sin?B, — 0,00052490sin* B, — 0,00000846sin® B, —
— 2,%(0,0420025 + 0,1487407 sin?B, + 0,0059420sin* B, — 0,0000150sin® B, — (34)
— 2,%(0,012 25 + 0,09477 sin?B, + 0,03282sin* B, — 0,00034sin® B, —
— 2,%(0,0038 + 0,0524 sin?B, + 0,0482sin* B, + 0,0032sin® By))))),

roe B— BCNoMoraTesnbHasa BennMinHa, BbiHucndemMad no cbopmyne
B = x/6367558,4968; (35)
ZO — BCnoMoraTtesnbHaa BefindnHa, BblHUCTIAEeMad no cbopmyne
2z,=(y— (10 n + 5)- 105) / (6378245¢0sB,); (36)

X, y — abuucca n opanHata onpeaensemMon Toukun B npoekuum Maycca — Kpiorepa, M.

MorpelwHocTb NpeobpasoBaHus koopauHat no chopmynam (25); (26) u (32)—(36) coctasnsieT He 6onee
0,001 m.

5.5 Mpeo6pasoBaHue NpuUpalleHMin NPOCTPAHCTBEHHLIX NPAMOYrofbHbIX KOOPAUHAT U3 CUCTe-
Mbl B cUCTeMY

MpeobpasoBaHue NpUpaLLEHNA NPOCTPAHCTBEHHBIX NPAMOYTOfibHbIX KOOpAUHAT U3 CUCTEMbl KoopAau-
HaT A B cucTemy b ocylecTBnsaoT no opmyne

AX 1 +o, -o, | Ax
AY | =(1+m) -0, 1 +o, || Ay (37)
AZ ). to, -0y 1 J\Az AL

O6paTtHoe npeobpaszoBaHWe NpupaLleHuin NPOCTPaHCTBEHHBIX NMPSAMOYroSbHbIX KOOpAMHAT U3 cucTe-
Mbl B B cucTeMy A BbINonHAOT No hopmyne

AX 1 -0, +o,)|(Ax
AY| =(1-m)l+0, 1 -o, ||Ay (38)
XZ), -0, +o, 1 Az E.

B copmynax (37) 1 (38) yrnoeble anemMeHTbl TpaHCHOPMUPOBAHUS @, ), @, BblpaXeHbl B pagnaHax.
5.6 CBsA3b Mexay reofe3nyveckor 1 HoOpManbHOW BbiCOTaMu
eogesvnyeckas U HopMaribHas BbICOTbI CBA3aHblI COOTHOLLEHUEM:

H=H" +¢, (39)

rae H — reofesndeckas BbICOTa onpeaensieMon TOUKU, M;
H" — HopmanbHas BblcoTa onpeaenseMon TOUKN, M;
{— BbICOTa KBa3ureouaa Hag annuncouaom B ornpeaensemMon Touke, M.
BbicoThl KBasureonga Hag oTCYETHBLIM ANUMCOMAOM CUCTeM reofesundeckix napametpos M3 n WGS
BblYUCHAOT Mo Mogensm M3, aensaowmMMca COCTaBHOM YacTbio CUCTEM reoAe3n4eckux napaMmeTpos.
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Mpwn nepeBbIMUCNEHNM BLICOT KBasureouaa us cuctemol koopauHat A B cuctemMy koopauHat b ucnonssy-
toT chopMyny

= Gt AH, (40)

rae & — BbicoTa kBasureonaa Hag 033, m;
{, — BbICOTa KBasureonaa Haa ennunconaom Kpacosckoro, M;
AH — nonpaBka K reoge3nyecKkoin BbICoTe, Bbluncnsgemas no popmyne (23), m.

10
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MpunoxeHne A
(o6s3aTenbHoOe)

AneMeHTbI TpaHchOpPMUPOBaHUSA MeXay YTOUHEeHHON cucteMoin koopauHat NapameTpoB 3emMnu
u pecdepeHUHbIMU cUCcTeMaMu KoopauHaTt Poccunckon degepayum

MpeobpaszoBaHne koopanHaT 13 pedepeHLHON
Cuctemsbl koopauHaTt 1942 roga B cuctemy 13-90.02

Ax =+23,93 M; o, = 07,
Ay =-141,03 m; ®, = -0,35"%
Az =-79,98 m; ©, =-0,79%

m=-0,22-108;
X 1 -38300-10° +16968-107° |[ X +2393
Y =(1+(-022)-107%)| +38300-107° 1 0 Y +|-14103 .
—6
Z | o002 -16968-10 0 1 Z ) L7998
MpeobpaszoBaHne koopauHaT U3 cucTemsl koopamHart M13-90.02
B pedepeHuHyto Cructemy koopavHat 1942 roga
X 1 +38300-107° -16968-107° |[ X +2393
Y =(1-(-022)-107%)| —-38300-107° 1 0 Y +| -14103|.
—6
Z | cka +16968-10 0 1 Z e a0z L —7998
MpeobpaszoBaHne koopanHaT 13 pedepeHLHON
Cuctembl koopauHat 1995 roga B cuctemy 13-90.02
Ax = 424,83 m; @, = 0,007,
Ay =-130,97 m; o, = 0,00%;
Az =-81,74 m; ©, = -0,13"
m=(=0,22)-10-6;
X 1 -06302-10° 0|[X +2483
Y =(1+(-022)-10"%)| +06302-10°° 1 ollY +| -13097 |.
z M3-90.02 0 0 112 CcK-95 -8174
MpeobpazoBaHne koopauHaT U3 cucTemsl koopamHart 13-90.02
B pedhepeHuHyto Cructemy koopamHat 1995 roga
X 1 +06302-10° o[ X +2483
Y =(1-(-022)-107%)| -06302-107° 1 ol|Y +]-13097|.
z 0 0 1ML Z lhao0ee L —8174

CK-95

11
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MpunoxexHne b
(o6a3aTenbHoOe)

AneMeHTbI TpaHcOpMUpoOBaHUA Mexay cucteMon koopauHar lNapameTpoB 3emMnu
1 pecepeHUHbIMU cucTemamum koopauHat Poccuinckon degepauun

MpeobpasoBaHne koopanHaT U3 pedepeHLHON
Cuctembl koopamHaTt 1942 roga B cuctemy 13-90
Ax = +25 M; o, = 0%

Ay =-141 wm; ®, = -0,35"

Az =-80 m; o, = -0,66",

m=0;

X 1 -31998-107% +16968-107° |[ X +25
Y =| +31998-107° 1 0 Y +]—141].

-6
Z |ao |-16968-10 0 1 Z o4 L-80

MpeobpasoBaHne KoopauHaT U3 cucTemsl koopamHat M13-90
B pedepeHuHyto Cuctemy koopamHat 1942 roga

X 1 +31998-10°% -16968-107° |[[ X +25
Y =| -31998.10°° 1 0 Y —| —141].

-6
4 +16968-10 0 1 Z e L-80

CK—42

MpeobpasoBaHne koopanHaT U3 pedepeHUHON
Cuctembl koopamHaT 1995 roga B cuctemy M3-90

Ax = +25,90 m;
Ay =-130,94 wm;
Az=-81,76 m;
X X +2590
Y =Y +|-13024 |.
4 n3-90 z CK-95 -8176

MpeobpasoBaHne KoopauHaT U3 cuctemsl koopamHat M13-90
B pedepeHuHyto Cucrtemy koopanHat 1995 roga

X X +2590
Y =Y - -13094|.
z CK-95 z n3-90 -8176

12
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MpwunoxexHne B
(obasaTtennHoe)

AneMeHTbI TpaHcopMUpoBaHMA MeXay YTOUHEHHOM cucTteMonl koopauHar lNapameTpoB 3emMnu
M cuctemon koopauHat MupoBon reogeam4eckon cucTeMbl

MpeobpasoBaHne koopauHaT U3 cucTembl koopauHat M3-90.02
B cuctemy WGS-84

Ax =-0,36 m; 0, = 0;
Ay = +0,08 wm; ®,= 0;
Az=+0,18 m; @, = 0;

m=0;
X X -0,36
Y =Y +| +008 .
z WGS-84(G1150) z n3-90.02 +018

MpeobpasoBaHne koopanHaT U3 cuctemsl koopauHat WGS-84
B cuctemy 13-90.02

X X -0,36
Y =Y —| +0,08 |.
Z Jns 9002 z WGS-84(G1150) +0,18

13
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Mpwunoxenne I
(o6a3aTenbHoOe)

AneMeHTbI TpaHcOpMUpoOBaHUA Mexay cucteMon koopauHar lNapameTpoB 3emMnu
M cuctemom koopauHat MupoBoi reogesnyeckomn cucTembl

MpeobpasoBaHne KoopauHaT U3 cuctemsl koopamHat M13-90
B cuctemy WGS-84

Ax=-1,10 m; o, = 0;
Ay =-0,30 m; ®, = 0;
Az=-0,90 m; ®, = -0,20" £ 0,017,
m=(-0,12)-10°¢;

X 1 -09696-10°% 0|[X -110
Y =(1-0,12-10"%)| +09696-10°° 1 ol|Y +|-030].
4 WGS-84 0 0 1112 n3-90 -090
MpeobpasoBaHne koopauHaT U3 cuctemsl koopavHat WGS-84
B cuctemy 13-90
X 1 +09696-10°% 0|[X -110
Y =(1+0,12-107%)| -09696-10°° 1 ol||lY -| -030].
4 n3-90 0 0 114 WGS-84 -090
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Mpunoxenve O
(obasaTtennHoe)

AnemMeHTbI TpaHcOPMUPOBAHUA MeXAY YTOUHEHHOW cucTemoin koopauHart 13-90.02
M cuctemon koopauHar M3-90

MpeobpasoBaHne koopauHaT U3 cucTembl koopauHat M3-90.02
B cuctemy 13-90

Ax=+1,07 m; 0, = 0;
Ay = +0,03 wm; ®, = 0;
Az =-0,02 m; @, = +0,13"
m = (+0,22)-10°5;

X 1 +06302-10% 0|[X -107
Y =(1+022-107%)| —06302.10°° 1 ollY +|-003].
z n3-90 0 0 1L Nn3-90.02 -002
MpeobpasoBaHne KoopauHaT U3 cuctembl koopamHat M3-90
B cuctemy 13-90.02
X 1 -06302-10° 0|[X +107
Y =(1-022-107%)| +06302-107° 1 oY - +003 .
z Nn3-90.02 0 0 1Lz M3-90 -002
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YAK 629.783:[528.2+528.344+523.34.13):006.354 OKC 07.040 350 OKCTY 6801

KnioueBble crosa: NnpueMHas annapatypa rno6anbHoii HaBUrauMoHHON CNyTHUKOBOI cUcTeMbl U rnoGanbHow
CHUCTEMBbI NO3ULMOHUPOBAHWS, CUCTEMbI KOOPAWHAT, onpeaeneHne KOOpAUHAT MeCTONONOXEHUA

Pepnaxrtop /1.B. AgpaHaceHko
TexHuyeckuii pegaktop B.H. Mpycakosa
KoppekTop B./. BapeHyosa
KomnbtoTepHas Bepctka B.M. MpuweHko
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