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Mpegucnosue

Llenu, OCHOBHbIE MPUHLUMMNbLI U OCHOBHOW MOPSAOK NpoBeaeHus paboT No MEXroCyaapCTBEHHOW CTaH-
Japtusauumn ycradosneHbl B FOCT 1.0—2015 «MexrocyaapcreeHHasa cuctema craHaaprusauun. OCHOBHbIE
nonoxexusy u NOCT 1.2—2015 «MexrocynapCTBeHHas cucteMa ctaHgaptusauuun. CtaHgapTtel Mexrocygap-
CTBEHHbIE, MPaBuMa u pekoMeHaaumm no MeXrocyaapcTBeHHON cTaHaapTusauuu. Npasuna paspaboTtku, npu-
HATUA, OOHOBNEHUS U OTMEHbI»

CBeaeHua o ctaHpapre

1 PASPABOTAH AKUMOHEPHbIM 06LLECTBOM «Hay4YHO-TEXHUYECKMIT LEHTP COBPEMEHHBLIX HABUraALIUOH-
HbIX TexHomnorun «HTepHasurauyusay (AO «HTL, «AHTepHaBurauus»)

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY PETYNIMPOBAHUIO U METPOSIOTUK
3 MpuHAat MexxrocyaapCTBEHHbIM COBETOM MO CTaHAapTusauyun, MeETPOnormn U ceptudmkauum no pe-

syneraram ronocosaHua (npotokon ot 30 aerycra 2017 r. Ne 102-T)
3a NnpuHATME NPOronocoBarnu:

KpaTkoe HauMeHoBaHWe cTpaHbl Koa cTpaHbl no MK CokpalleHHOoe HauMEeHOBaHWe HaLMOHaNbHOro opraHa
no MK (MCO 3166) 004—97 (MCO 3166) 004—97 no cTaHAapTU3aLm

AsepbaiigxaH AZ AscTaHpapT
ApMeHua AM MuHakoHoMUKK Pecnybnukn Apmenus
Benapycb BY lNocctangapt Pecny6nuku Benapycb
KasaxcTaH KZ lNocctangapt Pecny6nukm KasaxctaH
Kupruaus KG KblprelactaHgapt
MonpoBa MD Mongosa-CtaHaapT
Poccusa RU Pocctanpapt
TapXuKncTaH TJ TapxukcTaHaapT
TypkmMeHuUcTaH ™ Mmasroccnyxba « TypKMeHCTaHzapTnapbi»
Y3bekucTaH uz YarocctaHgapT
YKkpauHa UA MWH3KOHOMpPa3BUTUA YKpauHbl

4 Tpukasom PegepanbHOro areHTCTBa MO TEXHUYECKOMY PErynmpoBaHUIO U METPONOrMK OT 12 CeHTs-
6pa 2017 r. Ne 1055-cT mexxrocyaapcTeeHHbin ctaHaapt FTOCT 32453—2017 BBeaeH B A€WCTBUE B KAYECTBE
HauuoHanbHOro craHgapTa ¢ 1 uons 2018 r.

5 B3AMEH roCT 32453—2013

UHbopmayus 06 USMEHEHUSIX K HacmosauweMy cmaHdapmy rnybnukyemcs 6 exe200HOM UHgopMayu-
OHHOM yKazamene «HayuoHanbHble cmaHd0apmbi», @ MeKcm U3MeHeHuUli U NMonpasoKk — 8 €XeMeCSIYHOM
UHChOpMayLUOHHOM yKazamene «HayuoHanbHble cmaHdapmbi». B cniydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosuwieao cmaHG8apma coomsememeyrouiee yeedomrieHue bydem onybruKoe8aHo 8 eXXeMeCsI4HOM
UHChopMayLUOHHOM yKasamene «HauyuoHaneHble cmaHdapmaei». Coomeememeyiowias uUHghopmayusi, yeedom-
JIeHUe U meKcmbl pasMewiaomes makke 8 UHopmMmalUuoHHOU cucmeme obuweeo nosb308aHuss — Ha oghu-
yuanbHoM calime ®edepanbHO20 azeHmemea o MexHUYECKOMy Pe2ynuposaHuio U Memposio2uu 6 cemu
UHnmeprHem (www.gost.ru)

© CranaaptuHdopm, 2017

B Poccuiickon degepaumm HaCTOALWMIA CTaHAApPT HE MOXET ObITb MOMHOCTLIO MM YACTUYHO BOCMPOU3-
BEEH, TUPaXXNMPOBAH U pPacnpoCcTpaHeH B kKa4ecTse ochmumnanbHoro nsganus 6es paspelwexus degepanbHOro
areHTCTBa N0 TEXHUYECKOMY PEryriMpoBaHMio U METPONOrumn



FOCT 32453—2017

CopepxaHue
1 OBNACTb MPUMEHEHMST . . . . .ottt et e e e e e e e e e e e e e e e e 1
2 TEPMUHDBI M OMPEAECIIEHUS . . . . . ottt it et et e e e e e e e e e e e e e e e e e e e e 1
3 COKPALLEHUS . . . oottt 2
4 3emMHasn cuctemMa KOOPAUHAT U €€ MPAKTUYMECKNE PEANMUBALINM . . . oo v v i e ettt e e e e e e e 3
4.1 CUCTEMDI FTEOAE3UYECKUX MAPAMETPOB. .« . . o v ettt e e e e e e e e et ettt e e e e e 3
4.2 PedepeHuHble reoge3ndeckne cuctembl koopauHat Poccuiickon degepauum. . ............. .. 5
5 Metoabl npeobpaszoBaHuii KOOPANHAT ONPEAENSAEMBIX TOUEK . . . . . . oo vttt i e e e e et e e e 6
5.1 Mpeobpa3oBaHue reoae3nyeckux KOOPAMHAT B NPSIMOYTONbHLIE MPOCTPAHCTBEHHLIE KOOPAUHATDI
MOBPATHO. . . .. o e 6
5.2 MpeobpasoBaHne NPOCTPAHCTBEHHbIX NPAMOYTONbHBIX KOOPAMHAT. . . ... ..ot ii e 7
5.3 MNpeobpasoBaHUE re0Ae3UHECKUX KOOPAMHAT . . . ..o ot e e e e e e e e e e e e e e e 8
5.4 MpeobpasoBaHue reoaesnyeckux KOOpAUHAT B MIOCKME NPAMOYTONbHbIE KOOPAUHATbI
MOBPATHO . ... o e 9
5.5 MpeobpazoBaHue NpupaLLEHNIi NPOCTPAHCTBEHHbIX NPSIMOYTONbHbLIX KOOPAUHAT
M3 OOHON CUCTEMBI KOOPAUHAT B APYIYHD © .« . v vttt et e e e e e e e e e e e e e e e e e e e e e 1"
5.6 CBsA3b MeXay reo4e3nyeckon U HOPMANBbHON BbICOTAMU . . . . . . oottt it e e e e e e e e e e e 1
MpunoxxeHune A (obs3atensHoe) MNapameTpbl Npeobpa3oBaHusa Mexay cuctemon koopauHar M3-90.11
n pedbepeHuUHbIMU cucTemMamMmmn koopauHat Poccuiickon degepauun .. ............. .. 12
MpunoxxeHune b (o6s3atenbHOE) MNapameTpbl Npeobpa3oBaHusa Mexay cuctemon koopauHar M3-90.11
n cucteMon koopamHat M3-90.02 . . ... ... . . 14
MpunoxxeHune B (oBs3atensHoe) MNMapameTpbl Npeobpa3oBaHmsa Mexay cuctemon koopauHar M3-90.11
ncucteMon KoopamHat M3-90 . ... ... . . 15
MpunoxeHue I (06a3arenbHoe) MapaMmeTpbl NpeobpasoBaHua Mexay cuctemon koopaunHar M3-90.11
n cuctemon koopamHat WGS-84(G1150) .. ... ... . . 16
MpunoxxeHue [ (ob6asarenbHoe) MNapameTpbl npeobpasoBaHnsa Mexay cuctemon koopauHar M3-90.11
n cuctemon koopamHat ITRF-2008 . ... ... ... . . . . . 17

MpunoxxeHue E (oBs13atensHoe) ANrOpuTM y4YeTa 3MoxXy napameTpoB npeobpasoBaHus
npu npeobpa3oBaHUN KOOPAMHAT U3 OOHON CUCTEMbI B APYIYIO . . . .. oo ee e ie e e 18
BUBIINOTPAIUS . . . . 19
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NonpaBka k FOCT 32453—2017 Mo6anbHaa HaBUraLMoHHas CNyTHUKOBAA cuctema. Cucrembl KOOp-

AuvHat. MeToabl npeo6pa3oBaHns KOOpAUHAT onpeaensieMbiX TOYeK

B kakoM mecTe HaneuvartaHo LomxHo ObITb
MywkT 5.4.2. dopmyna (33), no- —-0,00328sin°By)))); -0,00328sin®B,y))));
cneaHss crpoka
Moapasgen 5.5. $opmyna (37) AX AX
AAY AY
4 A AZ A
Mpunoxexue I, noapasaen 1 [~0,003] [-0.013]
+| -0,001 +| +0,106
| 0,000 | | +0,022 |
nogpasaen 2 [—0,003] [-0,013]
—| -0,001 —-| +0,106
| 0,000 | | +0,022 |
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M E X T T OGCVYAAPGCTUBETHHB WA C TAHAOAUPT

Mmo6anbHas HaBUraLMOHHAA CNYTHMKOBAs cUCTEMA
CUCTEMbI KOOPAMUHAT

MeToabl npeobpa3oBaHnit KOOpAUHAT onpeaenseMbIX TOYEK

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

Nara BBeaeHna —2018—07—01

1 O6bnacTb NnpuMmeHeHuns

Hacrosilumin ctangapT pacnpoCTPaHAETCA Ha CUCTEMBbI KOOPAMHAT, BXOAALLME B COCTAB CUCTEM reoje-
3ndeckux napametpoB «lMapametpol 3emnu 1990 ropa» u pedrepeHuUHble CUCTEMbI KOOPAUHAT POCCHIACKOMN
deaepauuu.

HacrodAwmn ctangapt ycTaHaBnuBaeT METOAbI Npeobpa3oBaHuii KOOPAUHAT M UX NPUPALLEHNIA N3 OAHOMN
CUCTEMbI B APYTYIO, a TaKke NOpsA0K UCTONb30BaHUsl NapameTpoB nNpeobpa3oBaHnsa CUCTEM KOOPAMHAT Npu
BbIMNOSIHEHUM Te0AE3NYECKMX, HABUTALMOHHBIX, KapTorpaduyeckux paboT ¢ npUMEHEHeM annapartypbl no-
Tpebutenei rmobanbHbIX HABUrALMOHHLIX CMYTHUKOBLIX CUCTEM.

2 TepMUHbI U onpeaeneHus

B HacTosileM cTaHAapTe NPUMEHEHBI CEeAyIOLMe TEPMUHBI C COOTBETCTBYIOLLIMMM ONpeaeneHnsMu:

2.1 6onbwasn nonyochb annuncoupga a: lNapaMmerp, xapakTepusylowmii pasmep annuncouaa.

2.2 BbICOKOTOYHAA reogesnyveckasn cetb, BIC: CnyTHukoBasa reogesnyeckasl CeTb CO CpegHUM pac-
CTOSiHUEM MEXOy CMEXHbIMU nyHkTammn 150—300 km, KOOpAUHATLI KOTOPON ONpeaensiioTc OTHOCUTENbHO
MYHKTOB (DyHOAAMEHTanbHON aCTPOHOMO-re0ae3U4e€CKON CEeTH.

2.3 reoupa: SkBMnoTeHUManbHas noBepxHOCTb, COBNAAAloLAA ¢ NOBEPXHOCTLIO MUPOBOro okeaHa B CO-
CTOSIHMM MOSTHOTO MOKOSI U PABHOBECUSA U NPOAOSPKEHHAA NOA MaTepukamm.

2.4 reoge3nyeckas BbicOoTa: BbiCOTa TOUKM HAA MOBEPXHOCTLIO OTCYETHOrO annunconaa, oTCHUTbLIBa-
emMast No HopMarnu K annauncounay.

2.5 reogesnyveckas gonrota: [IByrpaHHbliin yron Mexay niockoCTMM reoge3nyeckoro MepunanaHa aaH-
HOM TOYKM M Ha4anbHOro reoae3nyeckoro mepuanana.

2.6 reogesnueckas wupoTa: Yron mexay HopManblo K MOBEPXHOCTU OTCHETHOrO annmMnconaa, Nnpoxo-
AALLelt Yepes 3a4aHHYI0 TOUKY, U NITOCKOCTLIO €ro 9KBaTopa.

2.7 rpaBuTaumoHHoe none 3emnu; [M3: Mone cunbl TAKECTU HA NOBEPXHOCTU 3EMIN U BO BHELUHEM
NpPOCTpaHCTBE, 06YCNOBNEHHOE CUMOW NPUTSHXKEHNUST 3EMNU U LIEHTPOBEXKHOW CUMOW, BO3HUKAIOLLEN B Pe3yrib-
Tare CYyTOYHOro BpawleHnsa 3emnu.

2.8 kBasureoma: NeoMeTpuyeckoe MeCTo TOYEK, NONy4aeMblX NyTeM OTKNaablBaHUA HOPMarbHbIX Bbl-
COT OT TOYEK PU3NYECKOW NOBEPXHOCTU 3emnu No HopManu K annuncougy. Maremaruyeckas NnOBEPXHOCTb,
Onu3kas Kk reouay, U sIBNAIOLLASACS OTCHETHON ANs YCTaHOBNEHUS CUCTEMbI HOPMarbHbIX BbICOT.

2.9 KocMuyeckas reogesunyeckan cetb; KI'C: CeTb re0ae3nyecknx nyHKTOB, 3aKPEnnSoLLmMX reoLeH-
TPUYECKYHO CUCTEMY KOOPAUHAT, NONOXEHUE KOTOPLIX HA 3€MHOI NMOBEPXHOCTU ONPEAENEHO MO HADMAEHUSAM
NCKYCCTBEHHBIX CMYTHUKOB 3eMIIN.

2.10 Mopenb rpaBuTaunMoHHOro nona 3emnu: MarteMaTu4yeckoe ONMCaHWE XapakTePUCTUK rpaBuTa-
LLMOHHOrO nons 3emnu.

2.11 HopmanbHasa BbicoTa: MlamepeHHas pa3HOCTb reonoTeHUMana B AaHHON TOYKE M Hayane cyeta
BbICOT, A€feHHadA Ha CpeHee 3HAaYEHUE HOPMAnbHOW CUMbI TSXKECTHU.

U3paHue ocbuumnansHoe



FOCT 32453—2017

2.12 HopMmanbHoOe rpaBuTaUMoHHOe nosie 3emnu: Moaenb rpasuTalMoHHOro nonda 3emnu, Nnpeacras-
naemasi HopMasnbHbIM MOTEHLUMANOM CUIbI TSXKECTU YPOBEHHOIO Snnunncona BpaLleHusa u pyHaameHTanbHbl-
MM reogesmyeckummn napaMmeTpamm, OAHO3HaYHO ONpPeAEensOLLUMM OTCHETHYIO CUCTEMY.

2.13 obowesemHomn annuncoua; O33: Annuncoua BpaLLeHUsi, KOTOPbIA XxapakTepusyetr urypy u pas-
Mepbl 3eMnuM 1 NpuMeHsieTca Ana o6paboTKM reoae3nvyeckux M3MEPEHUI Ha BCEN MOBEPXHOCTU 3emnu B
o6LEe3eMHON (TEOLIEHTPUYECKOI) CUCTEME KOOPAMHAT.

2.14 OTCYEeTHbIA 3nnuncoua: SNNUNcoua BPALLEHUS, KOTOPbIN XapaKkTepusyeT urypy u pasmepsbl
3emnu u onpeaeneHHbiM 06pasoM OPUEHTUPOBAH B Tene 3eMnu.

2.15 nnaHetapHaa Mmogersib rpaBuTabMoOHHOro nona 3emnu: Mogenb rpaBUTanoHHOro nonsg 3emnu,
oTpakaiLLas rpaBUTaLMOHHbIE 0COBEHHOCTU 3emMnu B LENOM.

2.16 NNOCKOCTb aCTPOHOMUYECKOro Mepuauana: lNnockocTb, NPoOXoAsLLas Yepes OTBECHYIO NUHUIO B
AaHHOI TOYKe U napannensHaa ocu BpalleHus 3emMnu.

2.17 nnoCKOCTb reoaesnyeckoro MepuauaHa: Nnockocrb, NPoxoasLlas Yepe3 HopManb K NOBeEpX-
HOCTW OTCYETHOrO 3MnMNcoua B JaHHOW TOYKE U napannennHas ero Manon ocu.

2.18 NNOCKOCTb HavyanbHOro Mepuguana: lNnockocTb MepuanaHa, ot KOTOPOro BeAeTCA CHET AONTOT.

2.19 nnockKue NpAMOYroribHble KoopaAuHaThl: JIMHEHbIE BENMYNHDI, ONPeaenaiowme nonoXeHne To-
YeK Ha NMOCKOCTU, Ha KOTOPON oToDOpaXkeHa B 3a4aHHON KapTorpadduyeCcKkon NpoeKkLun orpaHnYeHHas 4acTb
NMOBEPXHOCTU OTCHETHOrO annuncouga. OCAMU KOOPAUHAT ABMASIOTCS NPSMOSIMHENHBIE N300paXkeHUs 3KBaToO-
pa annuncouja U 0CeBOro MepunaHa COOTBETCTBYIOLLEN 30HbI, NepeceKaromnecs noj NPAMbIM Yriom.

2.20 cxaTtme annuncouaa o: PasHoCTb Mexay GOMbLUION UNKn Marnon 0CAMM SMNUMNCOMAA, BbipaXKeHHas
B eAuMHMLax DonbLUOK NOAYOCH 1 BbluMCAsiemasa no opmyne

a-b

o=—.
a

2.21 nepBbIi (BTOPOMN) 3KCLUeHTpUcUTET e (e’) amnuncouga: PokanbHOEe PacCTOSHUE C, BbIPAXKEHHOE
(o

e'=—

o < (o
B eaMHMLax 6onbLoi (Manoi) nonyocy annuncouaa u BeluMcnsiemoe no hopmyne e = > b

rae ¢ = 4/a2-b2.

2.22 reoge3nyeckue koopauHartbl: [lapameTpbl, ABa U3 KOTOPLIX (reoge3ndeckas wmpoTa u reogesu-
yeckas JOoMnrota) XxapakTepusyroT HaMpaBreHNne HOPManu K NOBEPXHOCTU OTCYETHOMO dMnMNcouaa B AaHHOW
TOYKE MPOCTPAHCTBA OTHOCUTENBHO NITOCKOCTEN €r0 9KBaTOPa M HA4YanbHOro MepuanaHa, a TpeTui (reogesu-
yeckas BbICOTA) NpeacraBnder cobomn BbICOTY TOUKM HAZ NOBEPXHOCTLIO OTCYETHOMO annuMncounaa.

2.23 cuctema reogesnyeckux napametpoB 3emnu: COBOKYNHOCTb NAapaMeTPOB U TOYHOCTHLIX Xapak-
TEPUCTUK PyHAAMEHTAmMbHBLIX re0Ae3UYECKUX NOCTOSAHHBIX, OOLLIE3EeMHOr0 annunconaa, Mogenu rpaButaum-
OHHOTrO nong 3emnu, reoUeHTPUYECKON CUCTEMBI KOOPAMHAT U NapaMeTpoB TPaHCHOPMUPOBAHUS €€ B Apyrue
CUCTEMbl KOOPAMHAT.

2.24 cnyTHUKOBaA reogesnyeckas cetb 1-ro knacca; CIrC-1: CnytHukoBas reogesmyeckas ceTb o
CpedHUM pacCTOSAHMEM MeXay cocegHUMMU NyHKTammn 15 — 20 KM, KOOpAUHATbI KOTOPbIX ONPEAEnaATca OT-
HOCUTENbHO BbICOKOTOYHOM re0e3n4Yeckon CeTU.

2.25 dpyHpameHTanbHaa acTpoHoMo-reogesunyeckaa cetb; PAIC: CnyTHMKOBag reogesmyeckas
CETb CO CPeaHMUM PacCTOAHUEM MeXay coceaHnMmM nyHkTamm 650 — 1000 kM, KOOpAUHATLI KOTOPbLIX onpeae-
NSAOTCH B reOLEHTPUYECKON CUCTEME KOOPAMHAT.

2.26 cpynpameHTanbHble reoae3nyeckue NOCTosiHHbIe: B3anmocornacoBaHHble reoge3nyeckue no-
CTOSIHHbIE, OAHO3HAYHO onpeaensome napameTpbl 06LLE3eMHOro annunconga u HopMarnbHOE rpasuTauu-
OHHOE€ rone 3emnu.

2.27 3KBUNOTEHLUMarbHasaA NOBEPXHOCTb: [10BEPXHOCTb, B K& 0N TOYKE KOTOPOW MOTeHUuan octaeT-
CSl NOCTOSIHHBIM.

2.28 napameTpbl TpaHCHOPMUPOBAHUA CUCTEM KoopauHaT: [NapamMeTpbl, C NOMOLLbIO KOTOPbIX Bbl-
nonHaeTca npeobpa3oBaHUe KOOPAMHAT U3 OAHOW CUCTEMbI KOOPAUHAT B APYrYIO.

3 CokpaweHusn

B HacToseM cTaHaapTe NPUMEHEHbI CreayoLLmMe COKpaLLEHUs:
BI'C — BbLICOKOTOYHAsA reoges3nyeckas CeTb;
TC — rocygapcTBeHHas reogesnyeckas CeThb;



rOCT 32453—2017

MOHACC — rno6GanbHas HaBuralMoHHas CnyTHUkoBasi cuctema Poccuiickon deagepaunu;

rHCC — rmnobanbHasi HaBUraLMOHHAasA CMYTHMKOBas CUCTEMA;

Mma — rpaBuTaunoHHoe none 3emnu;

M3-90, MN3-90.02, N3-90.11 — cucremobl reogesmyecknx napametpos «Mapametpol 3emnu 1990 roga»
Poccuiickon ®eaepaunu;

MCK-2011 — reogesndeckas cuctema koopauHat 2011 roga Poccuitickon Pepepaumm, snoxa

2011 roaa;

Crc-1 — CNYTHWKOBAsA reogesnyeckas cetb 1-ro knacca;

CK — cucTemMa KoopauHar;

QAIC — (pyHOAameHTanbHasa acTpOHOMO-reoge3mnyeckas CeTb;

BIH — MexayHapoaHoe 010p0 BpeMEHH;

GPS — rno6anbHasn HaBMrauuoHHas cnyTHUKoBas cuctema CoeanHeHHbIx LLitatoB AMepuku;

IERS — MexayHapogHas cnyx6a BpaLieHus 3emnu;

ITRF — npakTu4eckas peanusaumsa cuctemol koopauHat TRS, ocyuwectensemas IERS;

IRM — pecdbepeHUHbIV MepuanaH, yctaHoeneHHoin IERS;

IRP — pedbepeHUHbI NOnKC, YCTaHOBMNEHHbIN IERS;

TRS — 3eMHasi CUCTeMa KOOpaMHar, y4acTByloLas BMeCTe ¢ 3eMneii B ee CYTOMHOM BpaLLeHun
BOKpPYT OCH;

TRF — npakTu4eckas peanusauusa cuctemMbl koopamHat TRS;

ayes.ss — 0OOnbLuas nonyocs ofiesemHoro annuncouaa B cucteme WGS-84,

ayp — GonbLuas nonyocs annuncouaa KpacoBckoro;

Op — oxartue annuncouga KpacoBckoro;

WGS-84 — cuctema reogesunyeckux napameTtpos «Muposas reogesudeckaa cucrema 1984 ropgay

CoeanHeHHbIX LLTaToB AMepuku.

4 3emMHas cucTemMa KOopaMHaT 1 ee NpakTUYecKue peanusauum

3eMHas cucTeMa KoopauHaT npeaHasHavyeHa ans KONMYeCTBEHHOIO ONMUCaHMUS MOSIOKEHUSA U ABUXKEHUA
00BEKTOB, HAXOAALMXCA HA MOBEPXHOCTU 3eMSIN U B OKOSTI03€MHOM MPOCTPAHCTBE.

KonunyecTBeHHbIMU XapakTepUCTMKamMU NMOMOXEHUS TOYKU B 3EMHOIW CUCTEME KOOPANHAT SBMSIOTCS KO-
opauHaThl, MMEeloLMe BapuaLuMn BO BPEMEHU, Bbl3BaHHbIE reoPu3nyeckuMn ABNEHUAMMN (TEKTOHUHECKUMMU
Uy NpUNUBHLIMK gedopmaymsamm).

MpakTuueckasa peanusaums TRS, ocywectenaemas IERS, nonyynna HaumeHoBanue ITRF u 3aknioua-
€TCA B onpeaeneHnm KOOpAMHAaT NYHKTOB (M UX CKOPOCTEN U3MEHEHUA BO BpeMEHW), 3akpennsowmx ITRF Ha
NOBEPXHOCTU 3eMnu.

Hauano n HanpaeneHue ocei cuctembl koopauHar ITRF onpeaeneHsbl cregyowmm o6pasom:

- HaYano — B LiEHTpe macc 3emnu;

- ocb Z HanpasneHa B IRP;

- oCcb X HanpaBerneHa B TOYKy nepeceyeHus nnockoctu IRM ¢ nNOCKOCTbIO, NPOXOAsLLEN Yepes Ha4Yano
cuctembl koopanHat TRF 1 nepneHaAnKYNsPHYIO K 0cu Z;

- OCb Y JOMNOMHSET CUCTEMY A0 NPaBOW OPTOroHanbHOW KOOPANMHATHON CUCTEMBI.

TO4YHOCTb MOCNeAHUX NpPakTU4eCKuX peanusaumin TRS HaxoanTCcA HA CyGCAHTUMETPOBOM YPOBHE TOM-
HOCTK onpeaeneHnsa KOOPAUHAT NMYHKTOB.

MpakTuyeckne peanusauun 3eMHON CUCTEMbI KoopauHaT TRS, ncnonb3yembie B rnobanbHbIX HaBUra-
LUMOHHBIX cnyTHUKOBbLIX cuctemax MMOHACC (M3-90) u GPS (WGS-84), a Takke pedyepeHuUHbie CUCTEMDI
koopauHat Poccunckon ®eaepaumn (CK-42, CK-95, ICK-2011) npuseaeHol B 4.1.

MpunmedaHue— B HacTosAwee BpeMa MexayHapogHoi cnyx6oi BpalleHus 3emMnun noryyeHa npakruyeckas
peanusauus TRS, obosHaq4aemas kak ITRF-2014 Ha anoxy 2010 roaa.

4.1 CuctemMbl reogesMyeckux napaMmeTpoB

4.1.1 Cuctema reogesnyeckux napametpoB «MNapamerpbl 3emnu 1990 roga»

4.1.1.1 Cucrema reogesndeckux napametpos 13-90 BknovaeT B cebdsi:
- dhyHAaMeHTanbHble reoge3nyecknue NOCTOAHHbIE;
- napameTpbl O33;
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- cuctemy koopauHat M3-90, 3akpennsAeMylo KoopanHaTaMu MYHKTOB KOCMWUYECKOW reoae3nveckon
ceTu;

- XapaktepucTtuku mogenu M13;

- napameTpbl TPAHCHOPMUPOBAHUSA FEOLEHTPUYECKON cUCTeMbl KoopauHart N3-90 B pedpepeHuHble cu-
CTeMbl koopauHat Poccum 1 3apybexHble CUCTeMbl KOOpaUHAT.

MapaMeTpbl TPaHCHOPMUPOBAHUA MEXOY CUCTEMON koopauHat M3-90 n pedrepeHuUHbIMU CUCTEMAMMU
KoopauHat Poccum u nopsaok ux MCnosib30BaHusa npu npeobpasoBaHMn CUCTEM KOOPAUHAT NPUBEAEHbI B NPU-
noxeHuu A.

MpumMmeyaHune—B cootBeTcTBUU ¢ [1] B HacTosLee BpeMs yCTaHOBMEHa rocyjapcTBEHHas reoLeHTpuye-
cKkasi cucteMa koopauHat «MapameTpel 3emnu 1990 rogay (M3-90), oTHeceHHas k anoxe 2010.0 n o6o3Havaemas kak
Mn3-90.11.

YUucnosble 3HAYEHUA ANEMEHTOB TPaHCOPMUPOBAHUA MeXay cuctemamu koopauHar M3-90, M3-90.02
1 M3-90.11, a Takke NOpAAOK UX UCMONb3OBaAHUSA Npu NpeobpasoBaHUK CUCTEM KOOPAMHAT NPUBEAEHbI B NPU-
noxxexusix b n B.

4.1.1.2 TeopeTudeckoe onpegeneHune cucrtembl koopauHat M3-90 OCHOBbLIBAETCA HA CrneayloLmx no-
NOXEHUsX:

- Ha4arno CMCTEMbl KOOPAMHAT PACMONOXEHO B LIEHTpe Macc 3emMnu;

- OCb Z HanpaBfeHa K YCIIOBHOMY 3€MHOMY NOMOCY (MEXAyHapOAHOMY YCIIOBHOMY Hauany);

- OCb X NEXMT B NMOCKOCTU HAa4anbHOro aCTPOHOMUYECKOro MepuanaHa, ycraHosneHHoro IERS u Mex-
AyHapoaHbIM GIOpo BpEMEHU;

- OCb Y AOMOMHAET CUCTEMY 10 NPABON CUCTEMbI KOOPAUHAT.

4.1.1.3 MNonoxeHusi Toyek B cucteme M3-90 MoryT ObITb NONY4YEHbLI B BUAE NPOCTPAHCTBEHHBIX NPSIMO-
YrOJbHbIX UM re0Ae3N4ECKUX KOOPAMHAT.

leoaesnyeckme KoopauHatbel oTHOCATCA K O33, pasMmepbl U hopma KOTOPOro OnpeaensaoTca 3Ha4YeHu-
AMM BONbLLOK NOMYOCU U CXATUS.

LleHtp O33 coBnagaet ¢ Ha4anomM cucrtemMbl koopauHart M3-90, ock BpaLLeHus annuncouaa — ¢ 0Cbio Z,
a NMOCKOCTb Ha4yanbHOro MepuanaHa — ¢ nNNocKoCTbio XOZ.

MpumeyaHune— 3a OTCUETHYIO NOBEPXHOCTL B cUCTEMAX reofesnyeckux napametpos M3-90, M3-90.02 u
M3-90.11 npuHAT obLieseMHOl annuncons ¢ GonbLLIOR NONyockto apg = 6378136 M 1 cxaTueM opg = 1/298,25784.

4.1.2 Cuctema reogesunyeckux napamerpoB «MupoBasa reogesmnuyeckasa cucrtema 1984 ropa»

4.1.2.1 Cucrema napamerpoB WGS-84 BkniovaeTt B cebs:

- (byHAaMeHTanbHbIE re0fe3nyeckue NOCTOSHHLIE;

- cucteMy koopauHat WGS-84, 3akpennsemylo KOopauHaTaMu MYHKTOB rMobanbHON reoae3nyeckom
cetu;

- napameTpbl O33;

- Xapakrepuctuku mogenum IT13;

- NapaMeTpbl ANEeMEHTOB TPAHCIOPMUPOBAHUS MEXIY reOLIEHTPUYECKON cuctemon koopauHatr WGS-84 B
pasnuyHbIe HaLUUOHAaNbHbIE CUCTEMbI KOOPAUHAT.

MapameTpbl 9NeMEHTOB TPaHCHOPMUPOBAHUA MEXAY FeOLEeHTPUYECKMMM CUCTEMAMM KOOPAMHAT
M3-90 u WGS-84, a Takke nopsaok MCNOMb30BAHUSA 3aNEMEHTOB TPaHC(OPMUPOBAHUA NPUBEAEHLI B NPU-
noxxeHuu I

MpumMedaHune— B HacTosiLee BpeMA AeiiCTBYET WecTasn Bepcus cucteMbl koopauHat WGS-84, oTHeceHHas
K anoxe 2005.0 u obo3Havaemas kak WGS-84(G1762). B npuBefeHHbIX 0603Ha4YeHUsIX BEPCUiA cucTeMbl koopauHat WGS-84
nutepa «G» o3HayaeT «GPS», a «730», «873», «1150» n «1762» ykasbiBatoT Ha HoMep GPS-Heaenun, cooTBETCTBYOLLEN
AaTe, K KOTOPOW OTHECEHBI 3TU BEPCUU cUCTEMBI koopanHaT WGS-84.

Mo oueHkaM 3apybexHbix cneLyuanucTos cucteMa koopauHat WGS-84(G1762) cornacoBaHa ¢ CUCTEMOM KOOpAU-
HaT ITRF-2008 Ha cybMMNIMMMUTPOBOM YPOBHE.

4.1.2.2 TeopeTuyeckoe onpeaeneHue cuctemol koopauHat WGS-84 0CHOBLIBAETCA Ha crieiyloLmx no-
NOXEHUAX:

- Ha4yano CUCTEMbl KOOPAUHAT PACNONOXEHO B LEHTPE Macc 3emnu;

- ocb Z HanpaBneHa B IERS Reference Pole (IRP);

- 0Cb X HanpagBneHa B TOUYKy nepeceveHnsa nnockoctu (IRM) ¢ nNrnockocTbI0, NPOXOAALLE Yepes Ha4Yano
cucrtembl koopauHat WGS-84 u nepneHAnKynapHYIo kK ocu Z;

- OCb Y AOMONHAET CUCTEMY 10 NPABOW CUCTEMbI KOOPAUHAT.
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4.1.2.3 MonoxeHus Touek B cucteme WGS-84 moryTt ObiTb NOnyyeHbl B BUAE NPOCTPAHCTBEHHbIX Nps-
MOYFOSbHbIX UMW re0ae3n4ecknX KOOpauHar.

leoaesnyeckne koopauHaTel OTHOCATCS K O33, pasMepsbl U hopMa KOTOPOro OnpeaenaioTca 3HaYeHu-
AMKU BONbLLOK NOMYOCU U CXATUA.

LleHTp annuncouaa coBnagaeT ¢ Ha4yanom cuctembl koopauHat WGS-84, ocb BpalueHua annunconaa
COBMaZaeT C 0Cbio Z, a NNOCKOCTb HA4YanbHOro MepuanaHa — ¢ nNAockocTbi XOZ.

MpUuMeyaHNe— 3a OTCHETHYIO NOBEPXHOCTb B WGS npuHAT obLle3eMHoi annuncons ¢ 6onbLLON Nonyocsko
aywGs.a4, PaBHLIM 6378137 M, 1 cXaTUeM oyygs.g4, PABHBIM 1/298,257223563.

4.2 PechbepeHuUHble reoge3nvyeckne cuctembl koopauHat Poccunckon degepauum

4.2.1 Neoge3nyeckas cuctema koopauHart Poccuinckon ®epgepauunn NCK-2011

4.2.1.1 B cootBeTcTBUM C [1] B KAYECTBE rocygapcTBeHHON yctaHoBneHa Takxke MCK-2011, oTHeceHHas
K anoxe 2011 roga.

NCK-2011 — rocygapcCTBeHHas reogesudeckas cucrtema KoopAauHaTt, npegHa3HadvyeHHas Ana ocy-
LEeCTBMEHNA reoae3ndeckon, KkaprorpapmMyeckon, HaBMrauMoHHON M Apyrux BUA0B AEATENbHOCTU AN
TEKYLUUX WU NEepPCrnekTUBHLIX NOTPEBOHOCTEN 3KOHOMUKM, Hayku, OBOPOHbI M Ge30nacHOCTM Poccuinckon
$epepaumm n obecneymsarolas NPEEMCTBEHHOCTb CYLLECTBYIOLLMX reoe3nyecknux CUcTeM koopauHar
CK-95 n CK-42.

4.2.1.2 Teopernyeckoe onpeaeneHme cuctemMol koopauHat NCK-2011 ocHoBbIBaAeTCA Ha CrneayoLmx no-
NOXeHUsIX:

- Ha4ano CMCTeMbl KOOPAMHAT PaCronNOXEHO B LIEHTPe Macc 3eMiu;

- OCb Z HanpaereHa K YCnoBHOMYy 3eMHOMY MOIOCY, Kak onpeaeneHo pekomeHaauuamu IERS u BlH;

- 0Cb X HanpageneHa B TOUKY NepecevyeHuns NocKoCTM IKBaTopa U Ha4anbHOro MepuinaHa, yCTaHOBMEeH-
Horo BIH;

- OCb Y JOMONHAET CUCTEMY A0 MPaBoi CUCTEMbI KOOPAUHAT.

4.2.1.3 TCK-2011 3akpennseTcs Ha noeepxHocTu 3emnu nyHktamu ®AIC, BIC, CI'C-1, a Takoke nyHKTa-
mu I'TC Poccuiickon ®eagepaumm obwimm Ymucnom okono 300000.

4.2.1.4 MNonoxeHusi Touek B cucteme MCK-2011 moryT GbiTh NONy4Y€EHbLI B BUAE NPOCTPAHCTBEHHBIX Npsi-
MOYTOSbHbIX UM FE0AE3UYECKNX KOOPAMHAT.

leogesunyeckne KoopauHatbl oTHOCATCA K O33, pasmepbl U popmMa KOTOPOro onpeaenalTca 3HaYeHU-
AMM BOMbLLON MOMYOCU U CXKATUS.

Llentp O33 coBnagaet ¢ HauanoMm cucremol koopauHar NCK-2011, ocb BpallueHusa anaunconaa cosna-
JA€eT C OCblo Z, a NNOCKOCTb HAYarnbHOro MepuamaHa — ¢ NNOCKOCTbio XOZ.

MpuMeuyaHune— 3a orcueTHyto noBepxHOCTb B MTCK-2011 npuHAT obwe3emHol annuncouny, ¢ 6osbLUoii nony-
OCbIO 8rcy_ogq1 PaABHON, 6 378 136,5 M, U CXaTUEM oy o1 PaBHBIM 2564157

4.2.2 PedpepeHuHble cucTtembl koopauHat CK-95 u CK-42

Kpome NCK-2011 koopauHaTtHasa ocHoBa Poccuiickon ®eanepauuu npeacraBneHa pegepeHLHON Cu-
CTEMOW KOOpAMHAT, peanu3oBaHHou B Buae [MTC, 3akpennsiowen CUCTEMY KOOPAMHAT HA TEpPpPUTOpUMU
CTpaHbl, U rocylapCTBEHHOW HUBEINUPHOWN CETU, PACNPOCTPAHSAIOLLEN HA BCIO TEPPUTOPUIO CTPaHbI CUCTE-
MY HOpMarnbHbIX BbICOT (BanTtuiickasa cuctema), MCXO4HbLIM HAYanoM KOTOpPOK aBnaeTca Hynb KpoHwraar-
CKOro ¢hyTLUTOKA.

MonoxxeHus onpeaensiembiX TOUEK OTHOCUTESNIbHO KOOPAWHATHOW OCHOBBLI MOTYT ObITb MOJTyYEHbI B BUAE
NPOCTPAHCTBEHHbIX NMPSAMOYFOSbHLIX MU Fe0Ae3n4eCKux KoopauHat nubo B BUAE NITOCKUX MPAMOYFOMbHbIX
KOOPAMHAT U BbICOT.

leopesnyeckue koopauHatbl B pedepeHUHbIX cuctemax koopauHat Poccuiickon Pepepauumn CK-95
n CK-42 otHocatca k annuncouay KpacoBckoro, pa3mepbl U oopma KOTOPOro onpeaensaioTcsa sHa4eHUsIMu
0GonbLUOK NONyoCH ayp, paBHoOMn 6378245 m, n cxatua Qp, PABHOTO 1/298,3.

LienTp snnuncouaa KpacoBckoro coBnagaer ¢ Hayanom pedepeHLUHONn CUCTeMbl KOOPAUHAT, OCb Bpa-
LLeHNA annuncouaa napannenbHa OCu BpaleHMsa 3emrnu, a niocKoCTb HYNeBoro MepunanaHa onpeaensier
NnonoXxeHue Hayana cyeta JorroT.

MpumeyaHune—B coorBetcTBUM [1] cucTeMa reogesnyeckux koopauHat 1995 roga (CK-95) u eannas cuctema

reogesunyeckux koopauHat 1942 roga (CK-42), BBegeHHasa B COOTBETCTBUM € [2], npuMeHsitoTea Ao 1 aHBapa 2021 r. B oT-
HOLLEHUU MaTepMarnoB (4OKYMEHTOB), CO3fJaHHbIX C UX UCNONb30BaHWEM.
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5 MeToapbl npeobpa3oBaHMit KoopAUHAT onpeaenseMbIX TOUeK

5.1 MpeoGpasoBaHue reoae3nyecKUX KOOPAUHAT B NPSAMOYrosibHbIE NPOCTPAHCTBEHHbIE
KOOpAMHaTbI U 06paTHO

5.1.1 MpeoGpasoBaHne reoges3nyecknx KOopaAuHaT B NPAMOYTOfbHbIE NPOCTPAHCTBEHHbIE KOOPAUHATbI
OCYyLLECTBRAIOT N0 hopMynam:

X=(N+ H)cosBcosL
Y= (N+H)cosBsinL - (1
Z=[(1-€?N + H]sinB

rae X, Y, Z — npsiMOYronbHbI€ NPOCTPAHCTBEHHbIE KOOPAUHATbI TOYKM;
B, L — reogesnyeckue LwumMpoTa u Aonrota TO4Kku COOTBETCTBEHHO, paj;
H — reogesnyeckas BbiICOTa TOUKU, M;
N — paauyc KpUBU3HbI NEPBOro BEpTUKAna, M;
€ — 3KCLIEHTPUCUTET annuncounaa.
3HaueHust paauyca KpMBU3HbI NEPBOIO BepTukana u ksagpara 3KCLEHTpUCUTeTa annuncouaa Bbluncns-
IOT COOTBETCTBEHHO MO hopMynam:

a

N=—— @
A/ 1-e?sin?B
€2 =20 — o2, ®)

rae a — fonbLias nosyoCch ANNMNcouaa, Mm;
o — CXaTue annuncouga.
5.1.2 nsa npeoGpa3oBaHUs NPOCTPAHCTBEHHbLIX NPSIMOYTONbHbLIX KOOPAUHAT B reoae3nyeckne Heobxo-
AUMO npoBefeHne utepauuin Npy BelYNCIIEHUN F€0AE3UYECKON LUMPOTHI.
Onsi 3TOro UCNONb3YIOT CREAYOLLMA anroOpUTMm:
1 — BbLIMUCNAIOT BCNOMOraTenbHy BenuuuHy D no opmyne

D=,X2+Y2; 4
2 — aHanuaupytoT 3HadeHue D:
a)ecrm D=0, 10
T Z
B=——, 5
217 ®
L=0,

H=2Z-sinB-ayf1-e2sinB, )

0) ecnn D # 0, TO npu

Y<0,X>0, L=2rn-L,
Y<0,X<0, L==n+lL,
Y>0,X<0, L=71:—La, , (7)
Y>0,X>0, L=L,
Y=0,X>0, L=0,
Y=0,X<0, L==n )
.Y
rae L, = arcsm(B)‘ 8)

6
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3 — aHanu3unpyloT 3HayeHune Z :
a)ecin Z=0, 10

B=0,H=D-a, ©)

6) BO BCEX IPYrMX Cry4asx BbIMUCMEHWUA BbINOMHSOT criegyowum obpasom:
- BbIMUCNSIIOT 3HAYEHUS BCMOMOTaTENbHbIX BEMUYMH 7, C, p N0 hOpMynam:

r=Ax2+y2+22 10)

¢ = arcsin %) (11)
e2a
p=— (12)

- peanu3yioT UTepaTuBHbIil NPOLIECC, CMOMb3Ys BCMOMOTaTenbHbLIE BEMUYUHbBI S1 U Sy

$; =0, (13)
b=c+s,, (14)

. psin(2b)
S, = arcsin | ———|, 15
2 LM —e?sin?p J (1%)
d=|s,— sy, (16)

ecrnuv 3HaveHue d, onpegensgemoe no gopmyrne (16), MeHbLLE YCTAHOBIIEHHOrO 3HAYeHus Jornycka, T0

B=b, an

H=D: cosB+Z sinB-a-+1-e2sin28 , (18)
eCnu 3HayeHne d He MeHee YCTAHOBNEHHOTO 3HAYEHUs AoMNYCKa, TO
Sy = Sy, (19

1 BbIYUCIIEHUS MOBTOPSAIOT, HAa4YUHaA ¢ dopmynel (14).
5.1.3 MNpu npeobpa3oBaHUsX KOOPAMHAT B Ka4eCTBE A0NycKa NpeKpalleHus MTepatuBHOrO npouecca

NPUHMMAIOT 3HauYeHue d, pasHoe 10~4.

B 3sTOM cny4ae norpeLuHocTb BbIYUCNEHUA reoae3nYecKon BbICOTbl He npesbiaeT 0,003 m.

5.2 NpeoGpa3oBaHue NPOCTPAHCTBEHHbIX NPAMOYIOfibHLIX KOOPAUHAT

Monb3osatenam MHCC MIOHACC u GPS Heo6x0auMO BbINOMNHATL NPeobpa3zoBaHWA KoopauMHAT U3

cuctembl M3-90 B cuctemy WGS-84 u obpartHo, a Takke us N3-90 1 WGS-84 B pedepeHUHble CUCTEMDI
koopauHat Poccuiickon degepauun, MCNonb3ysi CEMb NEMEHTOB TPAaHCHOPMUPOBAHUA, TOYHOCTb KOTOPbIX
onpeaenset TOMHOCTb NPeo6pa3oBaHUiA.

MapameTpbl TPAaHCHOPMUPOBAHUS MEXAY CUCTEMAMM KOOPAMHAT YKa3aHbl B COOTBETCTBUU C NPUIIOXKE-

Huamm A — [:

- M3-90.11 n CK-42, CK-95, ICK-2011 (cMm. npunoxeHue A);

- M3-90.11 1 MN3-90.02 (cMm. npunoxexue b);

- N3-90.11 1 N3-90 (cM. npunoxexue B);

- N3-90.11 u WGS-84(G1150) (cm. npunoxerue IN);

- N3-90.11 u ITRF-2008 — (cm. npunoxexue O);

Mpunoxenusa A, b n [} coaepxar anoxy napameTpos npeobpasoBaHus.
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370 00CTOATENLCTBO HEOBXOAUMO YYUTLIBATL NpU NpeobpaszoBaHUN KOOPAUHAT B COOTBETCTBUM C MPO-
Leaypon, NpuBeAEHHON B NPUNOXeHun E.

Ecnn gaHHble 06 3anoxe napamMeTpoB npeobpasoBaHus OTCYTCTBYIOT, TO npeobpa3zoBaHue KoopauHaT
BbIMOSIHAIOT CTaH4apTHbIM 06pasom.

MpeoGpasoBaHune koopamHat 3 cuctreMbl WGS-84 B koopauHaTtbl pedyepeHLHbIX cucteM POCCUIACKO
degepaumn OCyLLECTBNAAIOT NocnegoBaTenbHbiM NpeobpazoBaHmem KoopauHat cHavana B cuctemy M3-90, a
3aTeM — B KOopAuHaThl pedpepeHLHbIX CUCTEM.

MpeoBpa3oBaHne NPOCTPAHCTBEHHBIX NMPAMOYTONbHLIX KOOPAMHAT BbIMOSHAT N0 hopmyne

Y| =(1+m)| -0, 1 toy| Y| +| Ay|, (20)
V4 5 +C0y —(DX 1 Z A AZ

raoe Ax, Ay, Az — nuHeiHble napameTpbl TPAHCHOPMUPOBAHUA NPU NEPEXOae U3 CUCTEMbI A B CUCTEMY B, M;
Oy Oy, ®7 — YITIOBbIE NAPaMeTpbl TpaHchOpMUPOBAHUA NPU Nepexoae u3 cucteMol A B cuctemy b, paa;
m — macwtabHblii napameTp TpaHcoOpMUPOBAHMSA NPU Nepexoae M3 cucTembl A B cuctemy b.
O6paTtHoe npeobpa3zoBaHue NPSAMOYIONbHbIX KOOPAMUHAT BbIMOMHAT N0 hopmyne

5.3 MpeobpasoBaHne reoge3nyeCKUX KOOpauHaT

Mpeobpa3oBaHne reoae3nyeckux KoopauHar U3 cucTemol A B CUCTEMY b BBINOMHAKOT N0 ¢hopmynam

By =B, + AB,
Lp=L,+AL, ¢ 22)
Hg = Hy + AH,

rae B, L — reogesnyeckue WwmMpota u Aonrota, BbipaXXeHHbIe B eauHMLax Nnockoro yrna;
H — reogesun4yeckas BbiCcoTa, M;
AB, AL, AH — nonpasku K reoae3n4eckum KoopanHaTam TOYKH.
Monpasku K reoge3anyeckumMm KoopauHatam BbIMUMCAAIOT NO hopMynam:

2 2
lz + 1 |NsinBcosB A _
a 2

= [ N 2 i
AB W+ A) [;e sinBcosBAa +

— (AxcosL + AysinL)sinB + AzcosB] -
— o,sinL(1 + e2cos2B) + o, cosL(1 + €2¢0s2B) — pme? sinBcosB;
= # — i + + — i - K
L N+ HyoosB (-AxsinL + AycosL) +tgB(1 - e?) (o, cosL + o,sinl) - o,

(23)

2
AH= —% Aa + NsinZB A% + (AxcosL + AysinL)cosB + AzsinB —

2 .- (DX . 21 az
— Ne“sinBcosB FsmL— 5 cosL |+ W+H m

rae AB, AL — nonpaeku K reoiesm4eckum LInMpoTe, A4onrote, yrn. c;
AH — nonpaeka K reoiesm4eckoi BbICOTe, M;
B, L — reogesunyeckue lumMpoTa u aonrorta, paa,
H — reoae3unyeckas BbICOTA, M;
AX, Ay, AZ — nHEeWHbIEe aNeMeHTbl TPAHCIOPMUPOBAHUA CUCTEM KOOPAUHAT NPU Nepexoae u3 cucremol A
B cuctemy b, m;

8
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Oy, Oy, ®7— YITOBbIE NAPAMETPbl TPAHCCHIOPMUPOBAHUA CUCTEM KOOPAMHAT NpW NEPEXOAE U3 CUCTEMLI A
B cuctemy b, yrn. c;

m — macwrabHbIN aNeMEHT TPAaHC(OPMUPOBAHMSA CUCTEM KOOPAUHAT NpU nepexoae U3 cuctemol A B
cucrtemy b;
2= 02 _ 52
Ae”=ep —ay;
-3*aa,
2 7
2, .2
e2=28"CA
2 ’
3
M — paauyc KpMBM3HBI MEpUANAHHOTO cevennst (M = a(1 — e2)(1 — e2sin2B)” 2);

a

1

N — papuyc kpusM3HbI nepsoro Beptukana (N = a(1 — e2sin?B)” 2);

ag, a, — GonbLuMe Nonyocu aNnNUNCOMA0B B CUCTEMax KOOPAUHAT 5 1 A COOTBETCTBEHHO;

eg, aA? — KBagparbl 9KCLIEHTPUCUTETOB ANNMUNCOMAOB B CUCTEMAX KOOPAUHAT 5 U A COOTBETCTBEHHO;

p — 4YMCNO YrNoBbIX CEKYHA B 1 paguaHe [p = 206 264, 806" ].

Mpu npeobpa3oBaHmm reoge3niecknx KOOpPAUHAT U3 cucTembl A B cuctemy 5 B popmyne (22) ncnons-
3YIOT 3Ha4YeHUs reoe3nyeCckMxX KOopauHaT B cucteme A, a npu obpatHoMm npeobpaszoBaHum — B cucTeme b, n
3HaK nonpasok AB, AL, AH B cpopmyrne (22) MEHSIOT HA NPOTUBONONOXHDIN.

Popmynbl (23) 06ecnevnBaloT BbIMUCIIEHUE NONPABOK K reoAe3mveckum KoopanHaTaM C NorpeLlHoCcTbIO,
He npeBbiwatowei 0,3 M (B NUHeHON mepe). [ina A0CTUXeHUs NorpelHocTn He 6onee 0,001 M BbINOMHAIOT
BTOPYIO UTEPALIUIO, T. €. YYUTLIBAKOT 3HAYEHUSI MONPABOK K reoae3nyeckuM KoopauHatam no copmynam (22) u
NOBTOPHO BbIMOSHAKT BbluMCneHus no dopmynam (23).

Mpu atom
g=Bat(Ba*AB) |
2
La+(La+AL
L=—“+(2“+ ) 24)
Ha+(Ha+ AH
H:%_

dopmynbl (22), (23) M TOYHOCTHbIE XapakTEPUCTUKK Npeobpa3oBaHuin No atum hopMynam cnpaseanu-
Bbl 40 WMpoT 89°.

5.4 MpeoGpasoBaHue reoge3MYeckUx KOOPANHAT B NSIOCKNE NPAMOYTofibHble KOOPAUHATbI
n obpaTtHO

5.4.1 OnA nony4eHUsa NMOCKUX MPAMOYIOfbHbIX KOOPAUHAT B MPUHSATON HA TeppuTopun POCCUINCKON
denepaunn npoekuun Maycca-Kprorepa ucnonb3yloT reogesnyeckue KoopauHatol Ha annuncouae Kpacos-
CKOro.

Mnockue nNpsIMOYronbHbIE KOOPAUHATLI C MOIPELLHOCTLIO He Bonee 0,001 M BbLIMUCNAIOT O hopmynam

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

- 12 (1594561,25 + 5336,535 sin?B + 26,790 sin“B + 0,149 sin®B +

+ /2 (672483,4 — 811219,9 sin?B + 5420,0 sin*B - 10,6 sin®B + (25)
+/2 (278194 - 830174 sin2B + 572434 sin?B — 16010 sin®B +

+ /2 (109500 — 574700 sin2B + 863700 sin*B — 398600 sin®B )))));

y =(5+10n)10° + / cosB (6378245 + 21346,1415 sin?B +107,1590 sin*B +

+0,5977 sin®B + /2 (1070204,16 — 2136826,66 sin2B + 17,98 sin*B — 11,99 sinB +

+ /2 (270806 — 1523417 sin2B + 1327645 sin*B -21701 sinB +

+ 12(79690 — 866190 sin?B + 1730360 sin?B — 945460 sinfB )))), (26)
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rae X, y — nnockue npsiMoyronbHble KOOpauHaThl (abcumcca u opauHarta) onpeaensieMoi TO4KM B Npoekuun
lraycca-Kptorepa, m;

B — reoaesunyeckas LUMpoTa onpeaensaemMoin TO4Ku, paa;

| — paccTosiHue OT OnpeaensaeMon TOMKM 10 OCEBOr0 MepUANAaHa 30Hbl, BbIPAXXEHHOE B paguaHHON
Mepe u Bbluncnsemoe no popmyne

I={L—[3+6(n—1)]}/57,29577951: @7)

L — reoaesnyeckana gonrorta onpeaenaemMon To9Ku, rpag;
n — HOMEp WeCTUrpaaycHoOmM 30HbI B npoekuuun Maycca-Kprorepa, BblMucnsiembln no hopmyne

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

E[...] — uenas 4yacTtb BblpaXXeHUS, 3aKITHOYEHHOTO B KBaZpaTHbIE CKOOKMU.
5.4.2. NpeobpasoBaHne NIOCKMX NPSIMOYTONbHbIX KOOPAUHAT B Npoekuun Maycca-Kprorepa Ha annunco-
nae KpacoBckoro B reogesmdeckme KoopamnHaTthl OCYLLECTBASIOT MO hopMynam

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

rae B, L — reogeanyeckue WwnpoTta u AoNrota COOTBETCTBEHHO ONPEAEnseMOon TOYKK, paa;
B, — reogesnyeckas winpoTa To4Ku, abcuyucca KoTopoid paBHa abcumucce X onpeaensemoil TOYKU, a op-
AVHaTa paBHa HyMIO, paa;
n — HOMep LeCTUrpaaycHou 30HbI B npoekuun Maycca-Kptorepa, Beluucnaemslin no gpopmyne

n=E[y1079], (31)

E[...] — uenas 4yacTb BbIpaXXeHU4, 3aKITHOYEHHOTO B KBaZApaTHbIE CKOOKU;
y — opauHarta onpegensaemMoin Touku B npoekuun Maycca-Kprorepa, m.
3HauveHust By, AB 1 [ BbIMMCIIAIOT NO crneayowmm hopmynam

B, =B +sin2p(0,00252588685 — 0,00001491 860sin2p + 0,00000011904sin*p); (32)

AB =22 - sin2B(0,251684631 — 0,003369263sin2B,, + 0,00001127sin*B, -
—23(0,10500614 — 0,04559916sin°B;, + 0,00228901sin*B;, — 0,000029875in°B; -
—23(0,042858 — 0,025318sin?B,, + 0,014346sin*B,, — 0,001264sin°B; — (33)
— z3(0,01672 - 0,00630sin2B,, + 0,01188sin*B, — —0,00328sin°B,))));

1= z,(1-0,0033467108sin’B, — 0,0000056002sin*B, — 0,0000000187sin®B, —
—23(0,16778975 + 0,162735865inB;, — 0,00052490sin*B;, — 0,000008465in°B;, -
- 23(0,0420025 + 0,1487407sin?B, + 0,0059420sin*B, — 0,0000150sin°B; — (34)
— 23(0,01225 + 0,09477sin2B;, + 0,03282sin*B, — 0,00034sin°B, -
—23(0,0038 + 0,0524sin?B, + 0,0482sin*B, — 0,0032sin°B,))))),

rae p — BCnoMoraTtenbHas BENUYUHA, Bblducnsiemas no popmyne

X

P = 5367558 4968 - (35)
ZO — BCNoMorartenbHasa BeriMinHa, sblvdmncngdgemMmasn no (bopMyne
_ (y=(10n+5)105)
%0 = (6378245c05B,) (36)

X, y — abcuucca n opamHarta onpeaensieMon Touku B npoekuun Maycca-Kpiorepa COOTBETCTBEHHO, M.
10
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MorpelwHocTb Npeobpa3oBaHusa koopanHat no popmynam (25); (26) un (32) — (36) coctaBnsieT He Bonee
0,001 m.

5.5 MpeoGpasoBaHue npupaleHUin NPOCTPAHCTBEHHbIX NMPSAMOYTIOSfibHbIX KOOPAWHAT
M3 OOQHOM CUCTEMbI KOOPAUHAT B APYryHO

MpeobpasoBaHme NpUpaLLEHMIA MPOCTPAHCTBEHHbIX MPSIMOYIONbHLIX KOOPAMHAT U3 CUCTEMbI KOOpAUHAT A B
cuctemy b5 ocyLecTBRaoT no oopmyne

AY| =(1+m)| -0, 1  +oy||AAY| +|Ay|. (37)

O6paTHoe npeobpa3oBaHue NPUPALLEHNUI NMPOCTPAHCTBEHHbIX MPSAMOYTOSbHbIX KOOPAWMHAT U3 CUCTEMbI b B
cucTemy A BbINONHAKT No hopmyne

AY| =(1-m)|+0, 1 —oy| AY| — Ay|. (38)

B dopmynax (37) u (38) yrnosbie 3n1eMeHTbl TPaHCHOPMUPOBAHUS my, ©y, ©7 BbIPAXEHbI B pagnaHax.

5.6 CBA3b Mexay reoge3nyeckom U HOpMasribHOM BbICOTaMMU

Feozeanyeckas u HopMarbHash BbICOTbI CBS3aHbI COOTHOLLEHUEM:
H=H"+C, (39)

rae H — reogesunyeckas BbiIcOTa onpeaensieMon TOUKK, M;
HY — HopmarnbHas BbICOTa onpeaensaemMoin TOUKK, M;
{ — BbICOTA KBa3ureomaa Hazg annauncouaom B ONPeaensaemMon TOUKE, M.
BbICcOThbI KBasureouga Hag OTCHETHbIM ANNUMNCOMAOM CUCTEM reogesnyeckux napametpos M3 n WGS
BbIYMCIIAKT No Mogensam M3, apnaiwmumMmnca coOCTaBHOW YacCTbi CUCTEM reoae3nyecknx napaMmeTpos.
Mpu NnepeBbIMMCNEHNN BLICOT KBasureonaa u3 CUCTEMbl KOOpAMHAT A B CUCTEMY KOOpAMHAT 5 MCMOnb-

3yK0T hopmyny
Cg=Cpat AH, (40)
rae g — BbicOTa kBasureonga Hag O33, M,

{4 — BbICOTA KBa3ureonaa Haa annuncongom KpacoBckoro, m;
AH — nonpaska K reoge3nyeckoin BbICOTe, BbluUCngemasn no opmyne (23), M.

11
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MpunoxeHue A
(ob6s3atenbHoe)

MapaMeTpbl npeobpa3oBaHua mexay cuctemoin koopaunar N3-90.11
n pedepeHUHLIMKU cCUCTEMaMm koopauHat Poccuiickon ®epgepauun

A.1 Npeo6pa3zoBaHue KoopanHaT U3 pechepeHLHON CUCTEMbI KOOpAUHAT
1942 ropa (CK-42) B cuctemy koopauHar 13-90.11

Ax =+ 23557 m; o, =—-0,00230"
Ay=-140,844 M, o, =-0,34646"
Az=-T79778 M; ©,=-0,79421"

z

m = (- 0,228) 10°8;

X 1 -3,850439-10°6  +1,679685:107° || X +23,557
Y =[1+(~0,228)10-5] | +3,850439-107° 1 -1,115071-108 || ¥ +| —140,844
Z {30011 ~1,679685-106  +1,115071-108 1 Z ok L 79,778

A.2 MpeobpazoBaHne kKoopaUHAT U3 cucteMbl koopauHar M3-90.11
B pecdepeHLHYI0 cucTeMy koopauHat 1942 roga (CK-42)

X 1 +3.850439-106 —1,67968510% || X +23,657
Y =[1 —(-0,228)1078]| —3,850439:10° 1 +1,115071-108 || Y —| —140,844
Z |ck.a2 +1,679685-10°6  —1,115071-10738 1 Z |nagot1 L 79,778

A.3 MNpeobpasoBaHune koopauHaT U3 pecpepeHLUHON CUCTEMBI
koopauHat 1995 roaa (CK-95) B cucremy koopgunar 3-90.11
AX =+ 24,457 w; o, =—0,00230"
Ay =-130,784 m; oy =+ 0,00354",
Az =—-81,538 Mm; 0, =—0,13421"
m = (—0,228)107%,

X 1 6,506684-10~7 —1,716240-108 ][ X +24,457
y =[1 + (~0,228)10-8]| +6,506684-10~7 1 -1,115071-10-8 || Y +| ~130,784
Z |ns0011 +1716240-10°8  +1,115071-108 1 Z Joxos L 781,998

A.4 MNpeobpasoBaHue KOOpAUHAT U3 cucTeMbl koopauHar 13-90.11

B pedbepeHUHYI0 cucTemy koopauHat 1995 roaa (CK-95)

4,457

X 1 +6,506684-10-7 +1,716240-10-8 |[ X +1236 s
Y =[1 - (-0,228)10-8]| —6,506684-10~7 1 +1,115071-1078 || Y - Y '538
Z Jcreos -1,716240-108  —1,115071-1078 1 Z Jmzeom L7

12
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A.5 MNpeobpaszoBaHue KoopauHaT U3 pecpepeHLHON CUCTEMbI
koopauHat NCK-2011 B cuctemy koopauHar 3-90.11

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

m = (- 0,0006)107%.

Onoxa napameTpoB npeobpasoBaHus 2011,0

X 1 +2,569513-10-10  +9,211460-10~"1 || X 0,000
Y =[1+ (-0,0006)10~8]| —2,569513-10~10 1 —2,724653-10° || Y +| +0,014
40-1 .10-9
Z |n3.90.11 -9,211460-10 +2,724653-10 1 Z lrekao11  L—0,008

A.6 NpeobpazoBaHue KoopguHaT U3 cucteMbl koopauHat M13-90.11
B pechepeHuHylo cuctemy KoopauHat MCK-2011
X 1 —-2,56951-10710  —921146-10~" || X 0,000
Y =[1-(-0,0006)10"%]| +2,569513-10~10 1 —2,72465107° || Y —-| +0,014
101 .10-9
Z k2011 +9,211460-10 —2,72465-10 1 Z |ns.0041 L —0,008

13
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MpunoxeHue b
(o6sa3arenbHoe)

MapameTpbl Npeodpa3oBaHMA Mexay cuctemomn koopauHar M3-90.11
u cuctemonm koopauHar M3-90.02

B.1 Npeo6pa3zoBaHue koopauHaT U3 cuctemMbl koopauHar 13-90.02 B cuctemy koopauHar 13-90.11

Ax=-0,373 m;
Ay =+ 0,186 m;
Az =+ 0,202 m;

o, =-0,00230"
Oy =+ 0,00354"
o, =-0,00421"

m = (- 0,008)10-¢

3noxa napameTpoB npeobpasoBanug: 2010,0

X 1

Y =[1+(-0,008)1078]| +2,04107-10-8

Z |n3-90.11 +1,71624-1078
B.2 Npeo6pazoBaHue kKoopauHaT U3 CUCTEMBI

X 1

Yy =[1-(-0,008)10-%]| —2,041066-10~8

z -1,716240-1078

M3-90.02

14

—2,04107-108  —1,71624-10°8 || X —-0,373
1 -1,11507-10-8 Y +| +0,186
+1,11507-10~8 1 Z |ns.9002 | +0,202

koopauHart N3-90.11 B cuctemy koopauHar 13-90.02

+2,041066-108  +1,716240-1078 || X —-0,373

1 +1,115071-1078 || Y —| +0,186
108

-1,115071-10 1 Z |ns.g0q1 L +0,202
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MpunoxeHue B
(o6sa3arenbHoe)

MapameTpbl Npeobpa3oBaHMUA Mexay cuctemon koopauHar M3-90.11
u cuctemon koopauHar MN3-90

B.1 Npeobpa3zoBaHne KoopauHaTt U3 cucteMbl koopauHar 13-90 B cuctemy koopauHar M3-90.11

Ax =—-1,443 wm; o, =-0,00230"
Ay =+ 0,156 wm; oy =+ 0,00354"
Az =+ 0,222 v, o, =-0,134210"

m=(—0,228) 1076

X 1 -6,50668-10~7  —1,71624-108 || X -1,443
Y =[1 + (-0,228)10~%]| +6,50668-10~7 1 -1,11507-1078 || Y +| +0,156
10-8 .10-8
Z {89011 +1,71624-10 +1,11507-10 1 Z |hseo L %0222

B.2 Npeobpa3zoBaHue KoopguHat U3 cuctemMbl koopauHat 13-90.11 B cuctemy koopguHar 13-90

X 1 +6,506684-10~7  +1,716240:10°8 || X -1,443
Y =[1-(-0,228)10-%]| —6,506684 107 1 +1,115071-108 || Y —| +0,156
10-8 .10-8
Z |ns.90 -1,716240-108  —1,115071-10 1 Z |ns.9011 L +0,222

15
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Npunoxexue I'
(o6s3aTenbHoe)

MapameTpbl NpeoGpa3oBaHuAa Mexay cuctemon koopaunHar M3-90.11
n cuctemon koopauHat WGS-84 (G1150)

I.1 Mpeo6pa3oBaHue KoopAUHAT U3 cUcTeMbl koopauHaT WGS-84 (G1150) B cucremy koopauHar 13-90.11

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

m = (- 0,008)10°.

X 1 -2,041066:108 —1,716240-108 || X -0,003
Y =[1+(=0,008)10-5]| +2,041066-10~8 1 -1,115071-10-8 || Y +| -0,001
Z Jra.c011 +1,716240-10-8  +1,115071-10-8 1 Z _lwes-s4ctise L 0,000

I.2 NMpeo6paszoBaHue KOOPAUHAT U3 cUcTeMbl koopauHaT N3-90.11 B cucremy koopanHatr WGS-84 (G1150)

X 1 +2,041066-108 +1,716240-10°8 || X —-0,003
Y =[1-(-0,008)10-8]| —2,041066:10~38 1 +1,115071-108 || Y -| —0,001
108 _— .

Z_|\es-84(G1150) -1,716240-10 1,115071-10-8 1 Z |nae011 L 0,000

16
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Mpunoxenue O
(o6sa3arenbHoe)

MapameTpbl Npeobpa3oBaHMUA Mexay cuctemon koopauHar M3-90.11
u cuctemon koopaunat ITRF-2008

0.1 Npeo6pazoBaHue kKoopauHaT U3 cucteMbl koopauHat M3-90.11 B cucrtemy koopauHat ITRF-2008

Ax =-10,003 m; o, =+ 0,000019"
Ay =-10,001 m; oy = —0,000042"
Az = 0,000 m; o, =+ 0,000002"

m = (- 0,000) 10~

Onoxa napameTpoB npeobpasoBaHusa: 2010,0

X 1 +9,696274-10-12  +2,036217-10-10 || X -0,003
Y =[1 + (-0,000)10-%]| -9,696274-10~12 1 +9,211460-10°" || v +| 0,001
-10 —11
Z | 1trRE2008 —2,036217-10 -9,211460-10 1 Z |ns.9011 0,000

0.2 NpeobpasoBaHue koopguHaT U3 cucteMbl koopauHat ITRF-2008 B cuctemy koopauHar M13-90.11

X 1 -9,696274-10712  —2,036217-10710 || X -0,003
Y =[1—(-0,000)10-%]| +9,696274-10-12 1 -9,211460-10-1 || Y —| —0,001
.10-10 401
z +2,036217-10 +9,211460-10 1 Z |1trr.0008 L 0,000

M3-20.11

17
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MpunoxeHue E
(o6A3arenbHoe)

AnropuTtmM yuyerta 3noxu napamMeTpoB npeodpasoBaHusA Nnpyu npeodpasoBaHMK KoOpaUHAT
M3 OQHOM CUCTEMBI B APYIYHO

Tak kak cuctembl koopguHart M3-90.11, M3-90.02, ITRF-2008, WGS-84 (G1150), MCK-2011 oTnuyaroTcs NOBLILLEH-
HOI TOYHOCTbLIO, TO Nepef BbINoNHeHNeM NpeobpasoBaHNs U3 OOHOW CUCTEMbl KOOPAMHAT B APYryro KOOPAUHATLI MYHKTOB
AOMXKHLI BbITE NPUBEAEHBI Ha 3MOXY BLIBO4A NapaMeTpoB Npeobpa3oBaHns STUX CUCTEM KOOPAUHAT ¢ UCMOMb3oBaHNEM
CKOPOCTEMN U3MEHEHNA KOOPAMHAT NYHKTOB. [N 3TOro MCNonb3yT CREAYoLLYHo TpexLwarosyto npoLeaypy.

B kayecTBe npumepa npeobpasyem koopauHatel nyHkTa Mengeneeso (MDVJ), sagaHHble B cucteme ITRF-2008 n
oTHeceHHble K anoxe 2005,0, B cucteMy koopguHat M3-90.11 Ha nponasonbHyo anoxy 2013,9.

KoopawuHatel nyHkTa MeHaeneeso (MDVJ) B cucteme ITRF-2008 Ha anoxy 2005,0 n ckopocTh M3MEHEHWUA KOopaun-
HaT MyHKTa UMEIOT 3HaYeHUs:

X =2845456,081 ™, Vv, =-0,0212 m/rog;
Y =2160954,245 w™; Vy =+0,0124 m/rog;
Z =5265993,223 Mm; V,=+0,0072 m/rog.
MepBbii War.

Beluncnsaem koopguHatel nyHkTa Mengeneeso (MDVJ) B cucteMe koopauHat 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)%(2010,0-2005,0) = 5265993,259.

Bropoii war.

BeinonHue npeobpasoBaHue koopauHat nyHkta Mengeneeso (MDVJ) us cuctemel koopguHat ITRF-2008 B cuctemy
M3-90.11 Ha anoxy 2010,0 ¢ ucnone3oBaHMeM NapaMeTpoB Npeobpa3oBaHus, NpUBEAEHHLIX B NPUNoXeHun [, nonyyaem

X =2845455,9769 m;

Y =2160954,3075 wm;

Z =5265993,2598 ™.

TpeTuit war.

Beluucnsem koopauHatel nyHkTa Mengeneeso (MDVJ) B cucteMe koopauHar 13-90.11 Ha anoxy 2013,9

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

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

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

18
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Bubnuorpadus

MoctaHoBneHue MpasuTtenbctea Poccuiickoit Degepauun oT 26 HoAbpa 2016 r. Ne 1240 «O6 ycTaHoBne-
HWW roCylapCTBEHHbIX CUCTEM KOOPAMWHAT, roCy4apCTBEHHON CUCTEMbI BHICOT U rocyfapCTBEHHOW rpaBuMe-
TPUYECKOW CUCTEMbIY.

MocTaHoBneHne Coeeta MuHuctpoB CCCP ot 07.04.1946 r. N2 760 «O BBeaeHMU eANHON CUCTEMbLI reofe-
3U4eCKUX KOOpAMHAT M BbLICOT Ha Tepputopuun CCCP».
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