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FTOCYOLAPCTBEHHBIN CTAHLAPT POCCUMCKOW O®EAEPAL UM

Annapatypa pagvoHaB1raLyoHHas rnobanbHON HaBUIaLMOHHON CNYTHUKOBOM CUCTEMDI
N rNobabHO CUCTEMbI MO3WLMOHWUPOBAHMA

CVCTEMbI KOOPOANHAT
MeTofpbl Npeobpa3oBaHUili KOOPAWHAT OnpeensemMbiX TOUeK

Kadionavigational equipment of global navigation satellite system and global position system.
Coordinate systems. Methods of transformations for determinated points coordinates

[Jata BBefeHnsa 2002—07—01

1 O6nacTb NpUMEHeHUs

HacToawwin cTaHgapT yCTaHaBNMBaET: CUCTEMbl KOOPAMHAT, BXOAALLME B COCTaB CUCTEM reofesnyec-
KX napameTpos «[lapameTpbl 3emnn», «MupoBas reogesnyeckas CUCTEMa» W KOOPAMHATHON OCHOBbI
Poccuiickoin depepaumn; MeToabl Npeobpa3oBaHnil KOOPAUHAT U UX MPUPALLEHWIA 13 OfHON CUCTEMbI B
APYTyto, a TakxKe Nopsf0K UCNOb30BaHMA YNCMEHHbIX 3HAYEHWIA 31eMEHTOB TPaHC(HOPMUPOBAHMA CUCTEM
KOOPAMHAT NPW BbINOMHEHUN TeOAE3NYECKMX, HABUTALMOHHBIX, KapTorpauyeckux pabot ¢ NCnonb30Ba-
HWeM annapatypbl NoTpebuteneld pafmoHaBuUrauMoHHbIX cuctem MTOHACC v I'CrI.

2 OnpejgeneHns 1 cokpalleHus

21 B HacToAWeM CTaHAapTe NPUMEHAIOT Cnejyloline TepMUHBI C COOTBETCTBYIOLLMMK OMpegene-
HUAMMK,

2.1.1 6onbluas nonyoch anamncomga: MapameTp, XapakTepusyoLmiA pa3mep anauncovaa.

2.1.2 cxatue anauncomga: MapameTp, xapakTepusyrowumii urypy anauncovaa.

2.1.3 anemeHTbI TpaHC(HOPMUPOBaHUSA CUCTEM KOOpAMHAT: MapamMeTpbl, C NMOMOLLbK KOTOPbLIX HbIMOA-
HAieTCA Npeobpa3oBaHNe KOOPAMHAT M3 OAHOW CUCTEMbI B ApYrY 0.

2.2 B HacTosAWeM cTaHAapTe NPUMEHSAIOT CefytoLime COKpaLLeHns:

M3 —cuctema reogesnyecknx napameTpos «MapameTpbl 3eMany;

MIC —cucTema reofesnyeckux napameTpoB «MupoBast reofesnyeckas cucTema;

KHC —kocMmnyeckasd HaBMraumoHHas CUCTEME,;

FMOHACC —rnobanbHas HaBUrauMoHHas CNyTHUKOBas CUCTEMA;

FCM —rnob6anbHas cucTemMa NO3NLUOHNPOBaHWS;

['TC —rocyfapcTBeHHas reofe3nyeckas CceTb;

033 —obue3eMHoi ananuncong;

M3 —rpaBuTaLoHHOe none 3emnu;

X. Y, Z — 0CU NMPOCTPaHCTBEHHOW MPSMOYrO/ibHOW CUCTEMbI KOOPAUHAT;

a,n —6onbLwas nonyock 06Lie3eMHOro anaunconga B cucteme M3;

amK- —60/bLUas NoMyoch 06LWEe3eMHOro anaunconga B cucteme MIrc:

W3paHure omupmanbHoe



FOCT P 51794-2001

akp—6onblwasa nonyock anannconga KpacoBckoro:

an3 —oexaTve obLiesemMHOro anavncounga B cucteme M3;
amMrc ~ oxartue 06Le3eMHOro annuncomga B cucreme MIC;
a Kp—cxarue annunconga Kpacosckoro.

3 Cwuctembl KoopaunHat

3.1 Cuctema reofiesnyeckux napameTpoB «[lapameTpbl 3emam»

Cuctema I3 BKOYaeT B cebs: hyHAAMEHTaNbHbIE Teofe3nyeckne NOCTOsHHbIE, mapameTpsl 033,
cucTeMy KoopauHat I3, 3akpen/iseMyrld KOOpAMHATaMU MYHKTOB KOCMWYECKOW reofe3nyeckoli cetu,
XapakTepucTvkn mogenn T3 n 3nemeHTbl TPaHC(HOPMUPOBAHWUS MEXLYy cucTeMol koopauHat M3 u
HaLMOHa/TbHBIMKU pedepeHLHbIMK cucTeMamy Poccum, NpuBedeHHbIe B NpuioXexHun Jl.

TeopeTnyeckoe onpefesieHne CucTeMbl KoopanHaT M3 0CHOBLIBAETCA Ha CMEAYIOLMX MONOKEHUAX:

@) Hayano cMcTeMbl KOOPAMHAT PacrofioXeHo B LEHTpe macc 3emnu;

6) ocb Z HanpasneHa B MexayHapoAHOe YCNOBHOE Hayano;

B) OCb JTNEXMUT B NIOCKOCTN HaYa/IbHOro aCTPOHOMUYECKOT0 MepuavaHa, YCTaHOBNeHHOro Mexay-
HapoAHbIM GHOPO BPEMEHM;

r) ocb KaononHset cuctemy 0 Npasoii.

MonoxeHuns Toyek B cucTeMe M3 MOryT ObITb NOMYYEHbI B BULE NPOCTPAHCTBEHHbLIX NPAMOYTOMbHBIX
WU reofe3snyecknx KoopauHar.

[eofe3nyeckne KoopauHatbl OTHOCATCA K O33, pa3mepbl KOTOPOro OMpefensoTcs 3HauYeHUAMU
6onbLuoin nonyocn 1,3 = 6378136 m n cxaTnsa « Ml = 1/298,25784.

LlenTp O33 coBnanaeT ¢ HayasioMm CUCTeMbl KoopauHat 3. ocb BpalleHus anamncomja —c 0oCbio
Z, a NNOCKOCTb HAYa/IbHOro MepumaHa —cC MA0CKOCTbIO XOZ.

3.2 Cuctema reofesnyecknx napameTtpos «Mwuposas eofesnyeckas Cuctema™

Cuctema napametpos MI'C Bk/OuYaeT B ceba: (yHAaMeHTasbHble reofje3nyeckme MoCTOSHHbIE,
cucTemy KoopauHaT MITC, 3akpensisiemyto KOOpAuMHaTaMu MyHKTOB KOCMMYECKON reofe3nyeckoin cetu,
napameTpbl O33. xapakTepucTuky mogenn M3, afneMeHTbl TPaHC(HOPMMPOBAHUA MEXY reoLleHTpuyec-
KO cucTemoii koopauHat MITC 1 pas3fiMyHbIMU HaLWOHANbHBIMI CUCTEMAMMN KOOPAWHAT.

YuncneHHble 3Ha4YeHNA 3/1IEMEHTOB TPAHCHOPMMUPOBAHUA MEXY CUCTEMOI KoopAnHaT M3 v cuctemon
koopamMHat MIC, a Takke MNOPAAOK MCMOMb30BaHUA 3/1EMEHTOB TPaHC(HOPMUPOBAHWUA MNPUBEAEHbI B
npunoXxeHun b.

TeopeTnyeckoe onpefeneHne cUCTeMbl KoopanHaT MITC OCHOBBLIBAETCS Ha MOJOXEHUAX, aHanorny-
HbIX OMNpejesneHnto cuctTeMbl KoopauHart M3, npusefeHHbIX B 3.1,

MonoxeHns Toyek B cucteme MITC MoOryT 6bITb MONYYEHbI B BUAE NPOCTPAHCTBEHHbLIX NMPAMOYTO/b-
HbIX UMW Te0fie3NYecKnX KOOpAWHar.

[eogesnyeckme KoopamHaTbl OTHOCATCA K O33, pasmepbl KOTOPOro OMpefenstoTcs 3HaYeHUAMM
60nbLIOI nonyocy gMrc = 6378137 M 1 cxkatus omrc = 1/298.257223563.

LleHTp annuncovga cosnafaeT C HauyasoM CUCTeMbl KoopAuHat MITC, ocb BpalleHus anaunconpa
COBMajaeT C 0Cblo Z, a NIIOCKOCTb HayanbHOro MepuanaHa —c MiaoCKoCTblo XOZ.

3.3 KoopamHatHas ocHoBa Poccuiickoii ®egepaLmm

KoopanHaTHas ocHoBa Poccuiickoin ®eaepauuy npegcraaneHa petepeHLHOV CMCTEMON KOOPAWHAT,
peann3oBaHHON B Buae I'TC, 3aKpennsioLLein CUCTEMY KOOPAMHAT Ha TEPPUTOPMUM CTpaHbl, U rocyfapcT-
BEHHOV HUBE/NIMPHOM CeTW, PacNpOCTPaHAIOLLEN Ha BCIO TEPPUTOPUIO CTPaHbl CUCTEMY HOPMa/IbHbIX BbICOT
(BanTuitickas cuctema), MCXOAHbLIM Ha4yanoM KOTOPOW fianseTcs Hynb KpOHLITaNTCKOro yTLTOKa.

MonoxeHus onpefensemMbiX TOUeK OTHOCUTENbHO KOOPAUHATHON OCHOBLI MOMYT ObITb MOMYYeHbI B
BUfie MPOCTPAHCTBEHHbIX MPAMOYTO/bHbIX UMW Te0fe3NYeCKNX KOOPAMHAT 160 B BUAE MAOCKAX NPSMO-
YrONIbHbIX KOOPAWHAT U BbICOT.

3a oTCcYeTNyl0 MOBEPXHOCTb B pethepeHLHON cucTemMe KoopauHat P npuHAT anavncons Kpacos-
CKOro ¢ 60nbLoi nonyocklo uKp = 6378245 m 1 oxatmem akp = 1/298,3.

LieHTp annunconaa KpacoBCKOro coBnajaeT C HayasoM pedepermmHONn CUCTEMbI KOOPAWMHAT, 0Cb
BpaLLEeHus annuncomaa napannenbHa ocu BpaLleHns 3emnan, a NIoCKOCTb HyNeBOro MepuamnaHa onpegenser
MONOXEHME Havana cyeta LONroT.
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4 MeToabl Npeobpa3oBaHUn KOOPAMHAT OMNpeaenseMbiX TOUYEK

4.1 Tpeob6pa3oBaHWe NPSMOYTo/bHbIX MPOCTPAHCTBEHHbLIX KOOPAMHAT B reofe3nyeckme 1 06paTHO
Mpeobpa3oBaHne NPSAMOYroNbHbIX MPOCTPAHCTBEHHbIX KOOPAUHAT B re0/ie3nyeckne ocyLecTBASIOT
no gopmynam:

X = (/V + ) cosB cosL
Yy =0V + /) cosB sinC (1)
Z= |(I —e?)N + /] sinf

roe X, Y. Z — npsMOoyro/ibHble KOOPAMHATbI TOYKMU;
B, L, H — reoaesnueckme KOOpAMHaTbLI TOUKM (COOTBETCTBEHHO LIMPOTA W A0NFOTA, Paj. W BbICOTa, M);
JT —pagnyc KpUBU3HBLI NEPBOrO BEPTUKANa, M;
e —O9KCLEHTPUCUTET aNIUNCOUAA.
3HaueHWs paguyca KPBU3HLI MEPBOrO BEPTUKaNa U KBagpaTa IKCLEHTPUCUTETA 3/IIMNCOMAA BblUmC-
NAOT COOTBETCTBEHHO MO (hopMy/iam:

(2)
v1-rsin)B
e2s2a- a2, 3)

roe a — 6onbluas Noayock annunconga, M:
a —oXKaTue anmnconaa.
39 Npeo6pa3oBaHNs NPOCTPAHCTBEHHBIX MPSMOYTO/bHbIX KOOPAMHAT B reofe3nyeckme HeoGX04MMO
NpoBefieHNe UTepaLmnii Npy BbIYMCIEHUN Te0Ae3NYeCcKol LIMPOTbI U Fe0Ae3NUYECKOl BbICOThI.
[ns 3TOro UCMoNb3ytoT CreayoLuii anropuTM:
1) BbIYMCNAIOT BCNOMOraTe/lbHyl0 BEMUMHY D Mo thopmyne

D=DPTYT; @)

2) aHaNM3MPYLOT 3HaYeHWe D CnefAytoLMM 06pasoMm:
a) ecnm D = 0, TO

f ®)
B-T T -
1=0,
H =ZsinB—al\l'l - e2sirP B ; (6)
6) echm D >0, TO
Lt = arcsin |-1]: ™)

npu aToM
ecim ¥< 0, X> 0, ToL=249-1,

ecm ¥Y< 0,X<0,TO0L =2 n+

8
ecim ¥> 0. X< 0, ToL=k- La ®
echm K>0, X> 0, T0L = £a

3) aHanM3upytoT 3HauveHue Z:
a) ecrm z= 0, 10
B=0, H=D- a 9



FOCT P 51794-2001

6) BO BCEX [PYrWX C/lyyasX BbIUMC/IEHUS BbIMOHSAOT CNeayOLMM 06pasoMm:
- HaxofAT BCMOMOraTe/bHbIe BENMYMHBI T, c. p MO (HOPMynam:

r—oyX 1% + , o)
c - arcsin , (11)
(12
-Tr -
- peanusyloT NTepaTUBHbIN NpoLecc:

5, =0, (13)
b=c¢+s,, (14)
s, = arcsin _£SN 2O _\ (15)

W1 - elsin: b))
d=\h- #l (16)

€Cin Mofy/b PasHOCTK d. onpefensemblii no gopmyne (16). MeHbLUe YCTaHOBEHHOTO 3HAYEHUS, TO
B = b. (17)
H = Z)cos B + Zsin/? —a ™ | - elsin2& . (18)

Ecnn mMofynb pasHoCcTM d paBeH MW 60MbLUe YCTaHOB/IEHHOTO 3HAYeHUs, TO
x =% (19)

N BbIYMC/IEHNSA MOBTOPSAOT, HauMHasa ¢ hopmynbl (14).

Mpn npeobpa3oBaHMAX KOOPAMHAT B KayecTBe [AOMYyCKa MNPEKpaLleHns MTepaTMBHOrO mnpouecca
npuHMMaloT 3HadeHme 0,0001". B 3TOM cnyuyae MOFPELIHOCTb BbIYWCIEHWUS Fe0Ae3VMUECKON BbICOThbl He
npesbiwaeT 0.003 M.

4.2 TMpeobpa3oBaHue KoopanHaT

Monb3oBatenam KHC MTOHACC un 'CIM Heo6X0AMMO BbINONHATL NpeobpasoBaHns KOOPAMHAT 13
M3 B cuctemy MI'C n o6patHo, a Takke 13 M3 n MIFC B pedepenHyto cuctemy KoopanHaT Poccuiickoi
Pefiepaumn. YKaszaHHble npeobpa3oBaHns KOOPAWHAT BbINOMHAIOT, UCMO/b3YSA CEMb 3/1EMEHTOB TPaHCHOpP-
MWPOBaHUA, TOYHOCTb KOTOPbIX ONpejenseT TOYHOCTb NpeobpasoBaHuii.

AnemMeHTbl TPaHCHOPMMPOBAHUA MEXAY cucTeMaMu KoopauHat M3 n MITC npusefeHbl B Npunoxe-
Hun B.

MpeobpasoBaHne KoopaUHaT 13 cucteMbl MITC B KOOpAMHaTbLI pedyepeHHHO cnuctemMsl Poccuitickoi
Pefiepaummn OCYLLECTBAAIOT NOCNef0BaTEbHBIM NPeobpa3oBaHMeM KOOPAWMHAT cHavana B cuctemy M3, a
3aTeM —B KOOPAMHATbI pedepeHLmeil cucTembl.

Mpeobpa3oBaHMe NPOCTPAHCTBEHHBLIX MPAMOYTOfbHbIX KOOPAWHAT BbINOMHAIOT NO (hopMye

X\ 1 +@0 < (x3 fa
Yy =(le/l») - -1+ Y Ay
14 +( -<», -1 Z 1 AZ

roe Ax. Ay, Az —nHeliHble 371eMeHTbl TPaHC(OPMUPOBaHUA, M;
<a,, (W, &1 —YI10Bble 3/1EMEHTLI TPAaHCHOPMUPOBaHUS, pag;
T — AnddepeHumanbHoe pasiMyme MacliTaboB CUCTEM KOOPAMHAT;
a, 6 —cucTeMbl KOOpPAMHAT.
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Ob6paTtHoe npeobpa3oBaHmne NPSMOYTO/bHbLIX KOOPAUHAT BbINOMHAKT Mo opMyne

1 -@ <,

o 21)
Kla(l-7) +04 -1 -l y - Ay (
M -(b! +<)1 1 z 1 Az

Mpsimoe 1 06paTHOE MePEBbIYNCIEHNE Te0AEe3NYECKNX KOOPAVHAT BbIMOMHAIOT MO GopMynam:

1, Lh+AL (22)
HBWHK+ OH

roe B. L. H — reofesnyeckue LWMpoTa 1 ONroTa, BblpaXKeHHble B eAMHULAX NI0CKOro Yrna, 1 BbicoTa, M;
4B. AL, AH — nonpaBku K reofe3vyeckiM KOOpAMHaTaM TOUKW;
a. 6 —cucTemMbl KOOpPAMHAT.
MonpaBkM K reofe3vyeckMm KoopAvHaTaMm onpefenstoT no cnefytowmm (Gopmynam:

AB =(—n/._£+7) I;erm Bcos BAa +fa1 + 1 I/Tsm B cos B 5~

- (AxcosL +AysinL)sinB\AzcosB\-

-wxsin L (1 +e2cos 2 B) +<cos L (1 +e2cos2 B) - p/me2sin B cos B

AL=——2? (-OAmsinL+AycosL)+tgB(1- e2(@cos C+u.sinL)-io, non

AH*--~A a* Nsin1B~-~+ (OxcosL+AysinL)cosB+/[zsin B -

) Q p
-Ne2 sin [lcos B —sin L - —Ycos

rge AB, AL, AH —TOnNpaBky K reofesnyeckum LInUpoTe, JONTOTe, ... “. 1 MOMNpaBKa K BbICOTE, M;
B. L, H —reoje3nyeckve WnpoTa, AONroTa, pat. ¥ BbICOTa, M;

Ox, Oy, r —nuHelHble 31eMeHTbl TPAHCHOPMUPOBAHMA CUCTEMbI KOOPAMHAT @ OTHOCUTENLHO CHC-
TeMbl KOOPAMHAT 6, M;

0),, O/ <0 —YI/I0Bble 3N1EMEHTbl TPAHC(HOPMUPOBAHUA CUCTEMbI KOOPAMHAT @ OTHOCUTENLHO CUC-
Tembl KOOpAuHaT 6, ...

T —AudgepeHLmanbHoe pasvume MacliTabos CUCTeM KOOPAWMHAT 6 U a;
a, 6 —cuctembl koopauHaT
Aa
Ae2

NIl —pagnyc KpyvBM3HbI MepuanaHHoro cedenmns (J1/= a1l — er)( {—e2sin/?) ”);

jV—paguyc KpmBM3HbI NepBoro Beptukana (N = o( 1—e2sin*/?)?);

a0, aa—060nbLUVe NOAyoCcK 3NUMCOMAOB B CUCTEMAX KOOPAMHAT 6 1 a COOTBETCTBEHHO:

eb\ ty — KBafpaTbl 3KCLLEHTPUCUTETOB 3NIMNCOMA0B B CUCTEMAX KOOPAUHAT 6 M & COOTBETCTBEHHO;

p —umncno yrnosbIxX cekyHs B | paguaHe (p = 206 264. 806 2").

Mpn nNpeobpa3oBaHUK U3 CUCTEMbI @ B CUCTEMY 6 MCMO/bL3YHOT 3HAYEHUS Te0fe3nYeCKNX KOOpPAMHAT
B CUCTEME a, a Mpy 06paTHOM nepexoge —B cucTeme 6.

®opmynbl (23) 06ecneynBatoT BbIYWCIEHWE NOMNPABOK K re0fe3MYecKMM KOopAnHaTam ¢ norpewmoc-

5
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TblO, He mpeBblwatolleii 0.3 M (B NMHEHOW Mepe), a Ans AOCTUXKEHMS MorpewwHocTy He 6onee 0,001 m
BbIMOHAIOT BTOPYIO UTepaumio, TO ECTb YUUTHIBAKOT 3HAYEHWSA NONPABOK K reofesnyeckuM KoopAuHaTam
no dopmynam (22) n NOBTOPHO BbIMONHAKT BblUMCNEHUA MO opMynam (23). Mpu aTom

ne(E +Nn)

4 +(£.+4£) (24)

11+ (/1 * LLH)
i

4.3 TMpeobpa3oBaHue reofe3nyecknx KOOPAMHAT B NIOCKME NPSMOYro/bHbIE KOOPAMHATLI U 06paTHO

[as nonyyeHus MAOCKMX MPAMOYTObHLIX KOOPAMHAT B MPUHATON Ha TeppuTopum Poccuiickoii
®epepaummn npoekuuy aycca — Kprorepa UCNonb3yloT reofe3nyeckue KOOPAMHATBI Ha annauncouie
Kpacosckoro.

MpeobpasoBaHne reoge3nyeckux KoopamHat ns cuctem M3 n MIC B reofesnyeckue KOOpAUHaTbI
Ha annuncounge KpacoBCKOro ocyLlecTBAAOT no opmynam (22), (23). MNaockue nNpsMoyronbHble KOOp-
OVHATBI C MOTPeLLUHOCTbIO He 6onee 0,001 M BbIYMCAAKOT MO (hopMynam:

x = 6367558,4968/? - sin 16002.8900 + 66.9607 sin2/? + 0,3515 sin4/?-

- [>(1594561,25 + 5336,535 sin2/? + 26.790 sin4/? + 0,149 sin6/? + />(672483,4 -

- 811219,9 sin2/? + 5420,0 sin*B - 10,6 sin6/? + />(278194 - 830174 sin2/? + (25)
+ 572434 sin4/?- 16010 sin6/? + />(109500 - 574700 sin2/? + 863700 sin4/? -

- 398600 sin6/?)))));

y = (5+ 10/i)l05+ / cos /?(6378245 + 21346,1415 sin2? + 107,1590 sin4/? +
+ 0,5977 sin6/? + /2(1070204.16 —2136826.66 sin2/? + 17,98 sin4/?- 11,99 sin6/? + (26)
+ [>(270806 - 1523417 sin2/? + 1327645 sind/?- 21701 sin6/? + />(79690 - 866190 sin2? +

+ 1730360 sindB - 945460 sin6*)))).

rfe N, y —TnJIOCKME NPAMOYro/ibHble KOOPAMHATbLI OnpefensieMoli Touku B npoekumn Maycca —Kprore-
pa, M;
B —reofe3nyeckas LUMpoTa ONpeAeNsieMoi TOUKM, pag;
| —paccTosHve OT onpefensieMoil TOYKM [0 OCEBOr0 MepuivaHa 30Hbl, paf, BblYMCASEMOe Mo
thopmyne

I={/.- [3+ 6(/t— 1)|)/57,29577951; @7

L —reoge3nyeckas JOAroTa onpesenseMoit TOUKU.... %
n —HOMep LUeCTUrpasyCcHOI 30HbI B Mpoekuumn Maycca — Kprorepa, Bbluicnsemblidi No gopmyne

f= £1(6 + £)/6], (28)

E |. . .| —uenas yacTb BbIpaXeHUS, 3aK/IOHYEHHOr0 B KBaApaTHble CKOOKM.
MpeobpasoBaHme MPAMOYrofibHbIX KOOPAWMHAT npoekumn aycca — Kptorepa Ha anauncomge Kpa-
COBCKOTO B reofie3nyeckme KoopAuHaThbl OCYLLECTBAAT MO hopMyaMm:

2=, + o, (29)
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L = b(n- 0.5)/57,29577951 + /. (30)

rge B. L — reofesnyeckue LIMpOTa M JONrOTa ONPeaensemMoin ToOUKK, pag,
BO—reofe3nyeckas LUMpoTa TOUYKM, abumcca KOTOpoi paBHa abuucce x OMpeAensieMoil TOUKK, a
opfvHaTa paBHa Hyno, pag,
n —Luenas 4acTb YMCna, BbIYMCISEMOrO MO (opmyne

n= E[y 10-4, (31)

£]. . .| —uUenas 4acTb BbIpaXEHWS, CTOSLLErO B KBaAPaTHbIX CKOOKaX;
> —opAvHaTa onpeAenseMoit Touku B npoekuuu Maycca — Kptorepa, M;
P —BcrnomoraTenbHas BeNNYMHA, BblUMCISeMas Mo Gopmyse

P = .v/6367558,4968; (32)

» - abuucca onpefensemMoil Touku B npoekuuyn Maycca — Kpiorepa, m;
» —BCrOMoraTefibHas Be/MYMHa, Bbluucasemas Mo hopmyne

1= 0*- <10n + 5)105/6378245 cos By (33)

[Janee BbluMCEHNS re0fe3N4eCKUX KOOPAMHAT OMpefeNisieMoi TOUYKM BbIMOMHANT MO CAedyowum
thopmynam:

BO = p + sin2 p (0,00252588685 - 0,00001491860 sinZ + 0,00000011904 sindp): (34)
NB = -v sin2[},(0,251684631- 0.003369263 sin2?, + 0.000011276 sin4?, -

- 7Z1%<0,10500614 - 0,04559916 sin2?2, + 0,00228901 sin4fl, - 0.00002987 sin6" -

- $*(0,042858 - 0,025318 sin2 + 0.014346 sin4?, - 0,001264 sin'f, - ~(0,01672 -

- 0,00630 sin2?, + 0.01188 sin40- 0,00328 SiN*£0))»; (35)

/= $(1 - 0,(K)33467108 sin2/?, - 0.0000056002 sin4f, - 0,0000000187 sin6/?, -

- $20,16778975 + 0,16273586 sin2#, - 0,00052490 sin4/?, - 0,00000846 sin6/20 -

- V(0,0420025 + 0,1487407 sin2/?, + 0.0059420 sin4/?, - 0,0000150 sin6/?, -

- $20,01225 + 0.09477 sin2/?, + 0,03282 sin4f?, - 0.00034 sin6/?, - $r(0,0038 +

+ 0,0524 sin2?, + 0,0482 sin4/?, + 0,0032 sin6/?,,))))). (36)

4.4  TlpeobpazoBaHne NPUPALLEHWIA KOOPAMHAT 13 CUCTEMbI B CUCTEMY
MpeobpasoBaHune MpMpaLLeHnii MPOCTPAHCTBEHHbLIX KOOPAWHAT U3 CUCTEMbI KOOPAMHAT a B CUCTEMY
6 OCyLLEeCTBAAIOT No opmyne

Ax 1o Ax:
p>- -<+7T) -t 1 +ap AV (37
AT +4 -wp -1 I/l

OGpaTHoe Npeo6pa3oBaHWe MPUPaLLeHnidi NPOCTPaHCTBEHHbLIX KOOPAWHAT M3 CUCTEMbI 6 B CUCTEMY
a BbIMO/HAT Mo hopmyne

AX I -0. fo Ax
ay -(1-«) 1l  _«v Ay

ar -0), +4 1 I/I

B thopmynax (37) u (38) yrnosble anemMeHTbl TpPaHCHOPMUPOBAHUS O, LLL BblpaXKeHbl B pafnaHax.
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4.5 CBA3b MeXIY pasNyHbIMU CHCreMamu BbICOT
[eogesnyeckas M HOpMasibHas BbICOTbI CBA3aHbI COOTHOLUEHUEM:

11=11> +£, (39)

rge H —reofie3nyeckas BbICOTa ONpeaenseMoi TOUKKU, M;
H 1 —HOpManbHas BbiCOTa ONPeAensieMoi TOUKK, M;
£ —BbICOTa KBa3ureomja B onpeaensiemMoii Touke, M.
BbIcoTbl KBa3uMreomja Haf OTCHETHbIM 3/1IMNCOUAOM CUCTEM reogesnyeckmx napameTpos M3 n MIrC
BbIYMCAAOT N0 Mofenam IT13, ABNAOLWMMCA COCTaBHOW YaCcTblo CUCTEM reofje3nyecknx napameTpos.
BbicoTbl kBasureonpa Hag O33 u annuncongom KpacoBCKOro CBA3aHbl COOTHOLLEHMEM

foza* G+ 44, (40)

rae 3 —BbICOTa KBasureomga Hag 033, m;
—BbICOTa KBa3ureouaa Hag anavncougom KpacoBckoro, Mm;
AH —TonpaBKa K reofie3nyeckoii BbICOTe, M. Bblumcnsemas no gopmyne (23).
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MPUNOXEHUNE A
(o6sa3aTensHoe)

SneMeHTbl TPAHCHOPMUPOBaHWS MEXIY CUCTEMOI KOOpAMHAT 13 1 HauMOHabHBIMY
pehepeHTHbIMM cucTeMammn Poccum

MpeobpasoBaHve KooOpAMHAT U3 pedepeHunelii CUCTEMbl KOOPAMHAT
1942 roga B cuctemy M3-90

[x = (+252) M: <, = 0.0(T+0,1";
[ = (—141+2) m; <( = —0,35"+0,1";
Ar = (—80£3) m; . = —0,66"+0.1";

T = <0.00+0,25)}0-6;

X | -3.3 Krb6 +18 106 ¥ 25
y %330 10% 0 y + -141
Zns 90 -1,8-106 | ZEK -42 -80

Mpeobpa3oBaHue KOOPAMHAT U3 cucTeMbl KoopauHat MM3-90 B pedepelliyto
Cuctemy koopamnHat 1942 ropa

1 +3,3- 10 m8 10 x 25
-3,3+10 0 y - -141
vk 42 +1.8% 10 1 Zn 1 -90 -80

Mpeobpa3oBaHne KOOpAMHAT K3 pedepeHLHO CrucTembl koopanHat 1995 roga B cuctemy M13-90

Ox = +25,90 wm;
Ay = -130,94 wm;
Or= -81.76 m;

25,90
+ -130,94
-81,76

N« >
N « X

N3 90 (K -95

Mpeobpa3oBaHue KOOPAMHAT U3 cucTeMbl KoopauHat M3-90 B pedepeluiyto
Cuctemy koopamnHat 1995 roga

A X 25,90

y a 'y -130.94

z z -81,76
Lk 95 14 -90
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MPUNOXEHWVE b
(o6sa3aTensHoe)

AnemMeHTbl TPAHC(POPMUPOBaHUS MeXay cucTeMoii koopauHat 113 H cuctemoli koopamHat MITC

MpeobpasoBaHMe KOOpPAMHAT M3 cUCTeMbl koopauHat M3-90 B cuctemy MITC-84
Ox = (-1,0810.2) m; en=0;
Ay = (—0,27+0,2) m; (0>= 0:
O* = (—0,90£0,3) m; o00. = —Q,16"+0,01";
T = (—0,12+0,06) m10-*;

A 1 -0.82 10 0 X -1,1
y n(1-0,12-10* 082 10* 1 0 H + -03
Z \ic-44 0 0 1 7 nag 09

MpeobpasoBaHMe KOOPAUHAT M3 cUCTEMbl KoopauHat MITC-84 B cuctemy IM13-90

X | 0,82 10* 0 X -1,1
y *(1*0,12 10-6) -0,82 » 10-6 1 0o v -0,3
0 0 1/ -0,9

" 113-90 nrc-s4
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YOK 629.783:1528.2+528.344+523.34.131:006.354 OKC 07.040 352 OKCTY6811

KntoueBble cnosa: annapatypa npuemMHas rnobanbHON HaBUraLMOHHOW CNYTHUKOBOM CUCTEMbI U rnobasb-
HOV CMCTEMbI MO3WLMOHNPOBAHMWS, CUCTEMbI KOOPAMHAT, ONpejeneHrie KOOPANHAT MeCTONOMOXEHNS
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