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AHHOTALIUS

Hactosimuiit HopmatuBHO-TexHUUeckui akT (HTA) pa3zpadoTaH B COOTBETCTBUM C «3aKOHOM
0 reojie3uu U kaprorpadum» or 26 gexadps 1995 r. Ne 209-D3 (¢ U3MEeHEHUSIMU ), IOCTAHOBJIEHUEM
[IpaButensctBa Poccuiickonn @epepauuu ot 28 wmrojist 2000 roma Ne 586 «OO0 ycTraHOBIEHUHU
€IWHbIX TOCYJapCTBEHHBLIX CHCTEM KOOPAMHAT» B pPaMKax OPraHU3alMOHHO-TEXHUYECKUX
MEPONPUITHN, HEOOXOAMMBIX IS IIepexoda K cucremMe koopauHat 1995 roma, a Takxke B
COOTBETCTBUM € «OCHOBHBIMHM IIOJIO)KCHUSIMU O TOCYAAPCTBEHHOM T€OJEC3HUYECKON CETHU
Poccunckon denepaiiny .

B «PykoBOJCTBE MOJIb30BATEJIsI TI0 BBINOJHEHUK) padOT B CUCTeMe KoopauHaT 1995 roga»
NaHO MpeACTaBIEHUE O cUCTeMe reoae3ndeckux koopauHat 19935 roga (CK-95), ee 0COOEHHOCTSIX U
npeumyiiecTBax nepena cucrtemMoir koopauHat 1942 ropa (CK-42), 0 BO3MOXHBIX 3aTPyAHEHUSIX,
BO3HUKAKOIMX IIpu mepexoae k npumeHeHur CK-95, ocoOeHHO Ha HadaabHOM CTaauU, KOraa
OOJIBLIMHCTBO CYIIECTBYIOIMX I'€O1e3MUECKUX MaTePHUAJIOB U TONMOCHEMOK ellle CBsi3aHbl ¢ CK-42 u
HOCAT Ha ce0€ OTNEYaTOK €€ HeTOCTATKOB.

B «PykoBoACTBE MNOJb30BATENs» MaHbl oOwmuMe pekoMeHpauuu 1o padore ¢ CK-95 wu
KOHKPETHBIE YKa3aHUsl IO MOPAAKY U COAECPKAHUIO AEHUCTBUU MPU PELICHUU PAZITUUYHBIX TUITOBBIX
331ad M HUCHOJIb30BAHUM  CHELMAJM3UPOBAHHOIO IMPOrPaMMHOIO OOECIIEUYEHHUS], OIMCAHUE
aBTOMATU3UPOBAHHOIO KaTajiora, €ro cCcoaep:kaHus, (PYHKLUMOHHUPOBAHHUs, COCTaBa U (DOPMBI
MH(MOPMALIMU, IPEACTABISIEMON TMOJIb30BATEIISIM.

OOmee coaepkaHHMe PYKOBOACTBA M PEKOMEHAALMHM PACCUUTAHbl Ha PA3JIUYHYIO
KBaJTU(PUKALIUIO MOJb30BATEIICH.

Hactosiimuit HTA noaroroBiieH B cOOTBeTCTBUM ¢ TpeOoBaHusiMM MHcTpykuum ['KHMHII
(I'HTA)-119-94

«PyKOBOACTBO MOJB30BATENs MO BBINOJHEHUIO padOT B cuUCTeMe KoopauHaT 1995 ropa»
COCTaBJICHO B PAa3BUTHE OCHOBHBIX IIOJIOXKECHUU, MWHCTPYKLHH, HOPM U IIPABUJI IO BBIIOJHEHUI)
paldoT B CUCTEMeE reofie3ndeckux koopauHat 19935 roga Ha Teppuropun Poccuiickoin ®deaepanuu.

PykoBoacTtBo  paszpaboranu: kT.H.  H.A. boemwmH, aT1TH  Bb.B.  bposap,
kK.T.H. I B. JlembsinoB, k.T.H. B.1. 3yOunckuii, A.H. Mariopos, H.B. Matioposna.

YTBEPKACHO MPUKA30M pykoBoauTenss PenepanbHONU COyKObI Ireoae3ud U KapTorpaduu
Poccuu ot 1 maprta 2004 r. Ne 29-mip.

Bsoaurcs B neuctsue ¢ 1 mapra 2004 roxa.

© PockapTorpadus, 2004
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NOIIEPOBCKAsi re0Ae3u4eCcKasi CEThb
KOOPAMHATHO-BPEMEHHOE 00ECIICUCHUE
KOCMHYECKAsl T€0/Ie3UUeCKasl CETh

nmapamMeTpbl BpallleHUsT 3€MJIA

CUCTEMA IeoAe3nUeCKuX napameTpoB 3emud 1990 roaa
(«ITapameTpsl 3emisin 1990 roga»)

[ePCOHAJIbHAS BJIEKTPOHHO-BbIUUCIUTEbHAS MalllMHA
Poccuiickass AkageMusi HayK

CIIYTHUKOBAs reoAe3uveCKasi ceThb 1 Kiacca

cucremMa koopauHat 1942 rona

cucremMa koopauHat 1995 rona
CpedHeKBaJpaTHUeCKasl OLIMOKa

dpyHIaMeHTaabHas aCTPOHOMO-I€OAC3UUECKasl CETh
dyHIaMeHTaIbHbIE T€OAC3UYECKUE MTapaMeTPhl

Global Positional System (rnobanbHasi HAaBUTaIlMOHHAS
CUCTEMA )

International Celestial Reference System (MexxnyHapoaHas
HeOeCHasl OIOPHAasi CUCTEMA )

International Terrestrial Reference Frame (MexxnyHaponHas
oOlle3eMHast MPOCTPAHCTBEHHAsI CUCTEMAa KOOPAUHAT)

International Terrestrial Reference System (HoBas
MKy HApOAHasl 3eMHasl OIOpHAasl CUCTEMA )

Universal Transverse Mercator (ImonepeyHo-IuJINHAPAYECKAsI
npoekius MepkaTopa)

Wold Geodetic System (MupoBasi reoae3ndeckasi CHCTEMA
1984 rona)



BBE/IEHUE

CoBMeCTHbIM pemeHueM [ naBHOro ynpasiieHuss reoaesun U kaprorpapuu (I'YI'K) wm
BoenHo-Tonorpadgpuyeckoro ynpasiieHus I'enHepanbHoro Illtadba Mwunucrepcta O0oponnl (BTY
['TIT MO) ot 4 uronst 1942 roaa B kadecTBe pedepeHU-3JUIMICOUAA ITPU YPABHUBAHUN aCTPOHOMO-
reogesndeckor cetu CCCP Obul NpUHAT 3JJUIICOUA C MapaMeTpamMu:. a = 6378245, o =298,3 (B

MOCHEAYIOIIEM TOJy4YuBIIero uMsi KpacOBCKOro), a CHCTEMYy KOOPJAMHAT, B KOTOPOH BEJIHChH
BbIUUCJICHUS, OBLJIO PEIIEHO MMEHOBAaTh CcUCTeMoM koopauHaTt 1942 roma. EguHas cucrema
reoge3nveckux koopauHat 1942 ropa Owiia BBeaeHa nocraHosieHueM Cosera Munuctpos CCCP
ot 7 anpens 1946 roma Ne760 u npocay:xuia okoyo 50 ner. OgHaKko B HACTOSIIEE BPEMsl CUCTEMA
KoopauHaT 1942 roma BO MHOIOM Y K€ HE OTBEYAET COBPEMEHHBIM TPEOOBAHUSIM HAyKH H
MPAKTUKH.

Enunas rocyaapCTBeHHasl cUcTemMa reoge3ndeckux koopauHat 1995 roma (CK-95) BBeneHa
noctaHoBjieHueM lIpaButenbcTBa Poccuiickon @enepauun ot 28 mwoyst 2000 roga Ne 586 «OO0
YCTAHOBJICHUU €IUHBIX TOCYIAPCTBEHHBIX CHUCTEM KOOPAWUHAT» JJIA HWCMOJb30BAaHUS MPHU
OCYy LI€CTBJICHUH I'€OAE3UUECKUX U KapTorpapuueckux padot HauuHas ¢ 1 urons 2002 roaa.

Yka3zanHbIM noctaHoBjieHUeM IIpaButenbcTtBa Poccuiickont ®epepauun Pockaprorpaduu
ObUIO MOPYYEHO OCYIIECTBUTH OPraHU3ALMOHHO-TEXHUYECKHUE MEPONPHUATHUS, HEOOXOAUMBIE OJIs
nmepexosa K UCMOJAb30BAHUIKD CUCTEMBI KoopauHat 1995 rona. /1o 3aBepiieHuss 3TUX MEPOINPUATHH
IIpaButensctBo Poccunckon @enepani MNOCTAHOBWJIO UCIOJIB30BATH E€AUHYK  CUCTEMY
reofe3ndyeckux koopauHar 1942 roxaa.

[lenecooOpa3HOCTh BBEACHHMSI CHUCTEMbI KOOpAMHAT 1995 roma COCTOUT B IOBBLILIEHUH
TOYHOCTH, OIEPATHUBHOCTU U 3KOHOMHYECKOU A(PPEKTUBHOCTH PEILICHHUS 33a74a4 INeOAe3UYECKOro
o0ecneveHus:, OTBEUYAIOIIEr0 COBPEMEHHBIM TPEOOBAHUAM SKOHOMUKH, HAYKU U OOOPOHbI CTPAHBI.

[lonyuennass B 1995 romy B pe3yiapTare COBMECTHOIO YpPaBHHUBAHUS KOOPAHHAT ITyHKTOB
kocmMuueckon reoaesudeckonn cetu (KI'C), momnepoBckon reoaesndeckonn certu (AI'C) wu
actpoHomo-reoae3ndeckon cetu (AI'C), cucrema koopauHat 1995 ropa 3akpernyieHa IyHKTAMMU
rocyaapctseHHon reoae3nvdeckon cetu (ITC).

Cucrema koopauHat 1995 roma cTporo corjlacoBaHa ¢ €IMHOM TOCYyJdapCTBEHHOH
reoleHTpu4Yeckom cucteMorn koopauHat I113-90 (cM. nokymeHT «Ilapamerpnl 3eman 1990 roga).

Cucrema koopauHat I13-90 3akpemnyieHa NyHKTAMU KOCMHYECKOM TE€OAEC3HYECKOH CETH.
TOYHOCTL OTHECEHUSI CUCTEMBI K LIEHTPY MACC 3€MJIM XapaKTEPU3YETCA CPEAHEU KBaAPaTUYECKOU
OMUOKON mopsiika | M. 3a OTCYETHYH IMOBEPXHOCTb B T'OCYJAPCTBEHHOHW TI'€OLEHTPUYECKOU
cuctreme koopauHart (I13-90) mnpuHsAT OOIMH 3€MHOM  BJUIMIICOMA CO  CJAEeAYHOLIMMU
r€OMETPHUUECKUMHU TapaMeTPaMu.

e OonbIIas NOMyoch 6378 136 wm;

e cokatue 1:298,257839.

[lentp »TOrO 3yMIUNICOWAA COBMEILEH C HA4YajIOM TIE€OLEHTPUYECKOU CHUCTEMBI KOOPAHWHAT;
MJIOCKOCTb Ha4YaJabHOIrO (HYJI€BOI0) MEPHUAMAHA COBITAAAET C MJIOCKOCTBIO XZ 3TOH CUCTEMBI.

['eoMeTpuyeckde mnapaMeTpbl OOIMIEr0 3€MHOrO  JJJIMIICOWAA MOPUHSATBI  PaBHBIMH
COOTBETCTBYIOIIUM IapaMeTpaM YPOBEHHOIrO JJutdncouaa BpalneHus. llpu 3TOoM 3a ypOBEHHBIU
AJUTUTICOUJT BPALLECHUS TPHUHSITA BHEILIHSAS MOBEPXHOCTb HOPMAJIbHOM 3€MJIM, Macca U YIJIOBas
CKOPOCTb BPALCHMUSI KOTOPOU 3a4at0TCsI PABHBIMH MACCE€ 1 YIJIOBOH CKOPOCTU BPALLECHUS 3€MJIH.

Macca 3emnun M | BKJIrOYast MacCy €€ aTMoC(pepbl, YyMHOKEHHAsI HA MOCTOSIHHYIO TSATOTECHUS

£, COCTaBISIET TEOLEHTPHYECKYI0 TPABHTALIMOHHYIO TMOCTOSHHYIO fM =39860044 x10" m'/c”,
yIJOBasg CKOPOCTb BpPAICHUS 3€MJIU ) NOPUHATA paBHOU 7292115 x107" paj/c, TapMOHHUYECKUU
KO3(p(PULIMEHT TeornoTeHI[Mana BTOPOMl CTeneHu .J,, OMpenesiomui ckaThue OOIIEero 3eMHOI0
3JJTATICOUAA, TIPUHAT PABHBIM 108263x10°.
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3a orcueTHyr0o noBepxHOCTb B CK-95 npunsat pedepenu-smauncoun KpacoBckoro ¢
[mapamMeTpamMu.

® Oosvuias nonyocs 6378245 wm;

o cowcamue 1:298,3.

| TaBHBIE OCHU OTCUETHOI'O JJUIMIICOMAA TAPAJUIEJIbHBI MPOCTPAHCTBEHHBIM OCSM CUCTEMEI
koopauHat I13-90. Ilonoxenue Havana CK-95 3amaHo TakuM 00pa3oM, YTO 3HAYECHUST KOOPAWHAT
nyHkTa ['1T'C Ilynkoso B cucremax CK-95 u CK-42 coBnanaror.

[Iepexon oT reoueHTpuyeckon cucteMbl koopauHaT Kk CK-95 BeimonHsieTCs 1o (hopMyiam,
PUBEICHHBLIM B IIPUJI. 1.

[lonoxkeHne NyHKTOB B MNPUHATOU CUCTEME KOOPAWUHAT 3a4aeTCsAd  CJIECAYIOLUMHA
KOOPJAUHATAMU.

®  JIPOCMPAHCMBEHHBIMU NPAMOY2O0IbHbIMU Koopounamamu X, Y, Z (Hanpasienue ocu £

COBNAOAem ¢ OCbl0 BPAUeHUsT OMCUEMHOCO INIUNCOUOd, OCb X JIecum 6 HAOCKOCHIU

HY1€8020 MepuouaHd, a ocv Y OOnoJHsAem cucmemy 00 Hpaeol;, HAYAIOM CUCIEMDbI
KOOPOUHAM ABJISLCMCS YEHMP OMCHYEMHO20 S/IUNCOUOA),;

®  2e00e3UYEeCKUMU KOOPOUHamamu: wupomoii — B, doneomoit — L, evicomoii — H,
®  JUIOCKUMU MNPSAMOY20NbHBIMU KOOPOUHAMAMU X U Y, 8blYUCHSAeMbIMU 8 npoekyuu 1 aycca -
Kpreepa.
['eonesndeckast BbicoTa /4 00pa3yeTcsi Kak CyMMa HOPMAaJIbHOM BbICOTbI M BBICOTBI KBa3UI€OHA
HaJ1 OTCYETHBIM 3JITUTICOUIOM.
HopmanbHbIE BBICOTBEI I'€OAE3UYECKHUX MYHKTOB OMNPEACISIFOTCS B baaTHUCKOM CHUCTEME BBICOT

1977 roma, UCXOOHBIM Ha4dajOM KOTOPOH SIBJISIETCS HyJib KpOHINTAATCKOrO (PyTIITOKA, a BbICOTHI
KBA3UI€OUAa BEIYUCIIAIOTCS HAI DJUTANICOMIOM KpacOBCKOrO.

[Ipu pemeHnn cneuyalibHbIX 3aa4 MOTYT IPUMEHATBCA U APYTHE NMPOCKLMH MOBEPXHOCTH
3JUJIUIICOUIA Ha TUIOCKOCTD.

Tounocte CK-95 xapakrtepuzyercs CISAYIOIIUMMH CPEAHUMHM KBAAPAaTUYECKUMM OIIMOKAMH
B3aMMHOTO TOJIOKEHUS Iy HKTOB MO KaKA0W U3 IJIAHOBBIX KOOPIUHAT:

o 2 -4 cm— 0nscmedcHvlx nyHkmos Al'C;
o (,3-0,8Mm— npupaccmosnusix om 1 00 9 mvicsau k.

To4yHOCTE HOPMAJIbHBIX BBICOT, B 3aBUCUMOCTH OT METOAA UX ONPEACIICHUS, XapaKTEPU3Y €TCs
CIEIYIOIIUMHU CPEAHUMHU KBAAPATUYECKUMHU OIIMOKAMMU:
o 06-10cm— 6 cpednem no cmpane u3 ypasuueanust Hugeaupruix cemeit I u Il knaccoes;
o (,2-0,3 m — u3z acmponomo-eceooesuyeckux onpeoenenuii npu cozoanuu AlC.
TO4YHOCTE TNPEBBILIEHWH BBICOT KBA3UI€OUAa AaCTPOHOMO-TPABUMETPHYECKUM METOAO0M
XapaKTEePHU3yeTCs CIACAYIOIMMU CPEAHUMH KBaAPATUUYECKHUMHU OLIMOKAMU:
o 0-9cm—npupaccmosinusix 10-20 kwm,

o (,3-0,5Mm—npupaccmosanuu 1000 xu.
Cucrema koopauHat CK-95 ornuuaercst ot cucremsl koopauHat CK-42:

®  JI08bIULEHUCM MOYHOCIU nepedayu Koopounam na paccmosinus ceviute 1000 kv 6 10 - 15 pas
U MOYHOCIU B3AUMHO2O NONONCEHUSL CMENHCHBIX NYHKMOB 8 20CYOAPCMBEHHON 2e00e3UYeCKOIl
cemit 6 cpeoHem 6 2 - 3 pasa,

®  OOUHAKOBOU MOYHOCMBIO PACHPOCMPAHEHUSL CUCIEMbl KOOPOUHAM OJIsl 8Cell meppumopiii
Poccuiickoit @edepayuu u cmpan, exoousutix 6 cocmas CCCP;

®  OMCYMCMEUeM pPeCUOHWIbHBIX Oehopmayuil  20CYOaAPCMEBEHHON  2e00e3U4eCKoll  cemi,
docmuzarouux 8 cucmeme xoopounam 1942 200a HeCKoIbKUX Mempos,

®  BO3MOJCHOCMBIO CO30AHUS BbICOKOI(DDEKMUBHOU CUCMEMBL 2€00€3UYECKO20 0DeCneyeHUs
HA OCHOGE UCHOABL30B8AHUSL 2/I0OANbHBIX HABUCAWUOHHBIX cnymHUKoeblx cucmem | JIOHACC

u GPS.



K HacrosiimeMy BpeMeHHU pa3padoTaH psa AOKyMeHTOB [1-5, 7-11, 13], npeaHa3HavYeHHBIX JJIS
pa3JIUYHbIX NTOTpeOuTesel s 0onee ycnemnoro nepexona ot CK-42 k CK-95.

Hacrosiiee “PykoBOACTBO HNOJb30BATENISI 110 BBIMIOJHEHHIO padoT B cucTteMe koopauHat CK-
957 comepxut Oonee nojHyr uHPpopMauurw 00 CK-95 u ee ornmmumu or CK-42, a Takxke
PEKOMEHIAWHU 1O PELICHUAM 3a/1a4, BOSHUKAKIINUX MEPE MOJIb30BATEIEM B CBI3U C MEPEXOAOM OT
CK-42 xk CK-95. PykOBOACTBO pacCUMTAHO Ha IOJb30BaTENEH, padOTAKOIMIUX KAaK B BEJOMCTBE
Pockaprorpadum, Tak U B APYyTruX MUHUCTEPCTBAX U BEIOMCTBAX.

PyKOBOACTBO BKJIKOYAET IMATH PA3AECIOB U AECATh MPUITOKEHUU.

B pazgene 1 “OOmas 4acte’ paHo oOlIee MNpeAacTaBjieHHEe OO0 OCHOBHBIX ITOHSITUSIX B
reoJie3uH, B3aUMOCBSI3SIX MeOAe3NUECKUX JaHHBIX, TTOJYy4YaeMbIX Pa3IUYHbIMH METOAAMU, OCHOBHBIX
CUCTEMAaxX KOOPAMHAT, UCOoab3yeMbix B reoaes3uu. Jlano omucanue CK-42 u CK-95 m mMeTomos,
MCIOJIb30BAHHBIX MPU CO3JaHUU 3THUX CHUCTeM KoopauHaT. IIpuBeneHO omucaHue COBPEMEHHBIX
padoOT, HAIpPaBJICHHBIX HAa COBEPIICHCTBOBAHUE T'OCYAAPCTBEHHOM TI'€OIE3UYECKON OCHOBBI, YK€
celiyac o0ecrneunBalOIUX BO3MOXKHOCTL KoHTpoJisi CK-95 u ee Oonee >pdekTUBHOrO
MCIOJIb30BAHUSI B CBSI3U C IIHPOKHM MCIIOJb30BAHMEM CHYTHUKOBBIX METOAOB IIPH BbIIIOJHEHUU
reoJie3n4eCcKux padoT.

B pa3zgene 2 paccMaTpuBarOTCs OOLIME PEKOMEHAALUMU IO PELISHHIO 3a7a4d, CBSI3aHHBIX C
nepexoaoMm ot CK-42 k CK-95.

Pazgen 3 mnocBsimeH cpaBHUTENIbHOMY aHanu3zy gaedpopmanuii CK-42 u CK-95 B
npeacTaBiaeHun ux B Buae aedopmanuii I'T'C B 3TUX cucTeMax.

B pasnene 4 pgano oOimiee ONMMCAHUE CPEACTB XPAHEHUST TE€OAE3MYECKHUX JaHHbBIX
denepasbHOrO YPOBHS, 00ECIEUUBAOIIMX UCXOAHYK OCHOBY MpakTHUeCKOro ucrnoyb3oBaHust CK-
O35, U CTPYKTYpbl OAHKA T€OIe3UUECKUX TAHHbIX.

B paznene 5 maHO ONMUCaHHE CTAHAAPTHBLIX BO3MOXKHOCTEW MCNOJIb30BaHUs CK-95 n maHHBIX
BHOBb CO3/1aBA€MbIX TOYHBIX TOCYJAPCTBCHHBIX TI€OAEC3UYECKHUX CETE€H MPHU BBIIOJHEHUH
reofIe3UYeCKuX padoOT PA3IUYHOrO HA3HAYEHUSI C MPUMEHEHUEM COBPEMEHHBIX CITy THUKOBBIX

GPS/TJIOHACC TexXHOJIOTUH.
B npun. 1 nanbel napamMeTpsl CBsI3U MexAy cucreMamu koopauHat CK-95 u 113-90.

B npun. 2 npuBeneH yaoOHbIA s peaiuzauud Ha [IDBM aaroputM npssMoro u oOpaTHOro
mepexona OT reOAe3NYECKUX KOOPAUHAT K NPOCTPAHCTBEHHBIM IIPSAMOYT'OJIbHBIM KOOPAMHATAM.

B npun. 3 u 4 gaHo onucaHue NMPoLEayp NOJYUEHHUs] U UCIIOJb30BaHUS [UPPOBBLIX MOJECIEH
npeoOpa30BaHUsl KOOPAMHAT C MCHOJIb30BAHUEM CHELUAJbHBbIX IPOrPAMMHBIX CPEACTB OOILEro
MOJBb30BAHUA UM TPUBEACHBI MNPAKTUYECKHUE NPUMEPBI MNPUMEHEHUsS TaKHUX MOJECICH IJIs
npeoOpazoBanusi koopauHat Mexkay cuctemamu CK-42 u CK-95

B npun. 5 u 0 OaHO OmNHCAHHUE MNPOLEAYP MOJYYEHUS W HCIOJb30BAHUS I[MAPaMETPOB
OpPTOrOHAJBHOTO  MOpeoOpa3OBaHUS  KOOPAUHAT U IIPUBEACHbI MPAKTUYECKHUE MOPUMEPDI

MCIIOJb30BAHUS NPEOOpa30BAaHMM TAKOro0 BHAA MOPUMEHUTEJIbHO K 33JadyaM MHOepexona MexKay
cucremamu CK-42 u CK-95.

B nipun. 7 npuBeaeHa KapTa-cxemMa 30H AeSITEeIbHOCTH OTBETCTBEHHOCTH Al 11 Ha Tepputopun
Poccurickon denepanum.

B npun. 8 mnpuBegeHa cxema PaCIOJOXKEHUsT PErHOHOB, MOJsl KOTOPbIX TpeoOyercs
KOppekTupoBKa KapT macitados 1:10 000, 1:125 000, 1:50 000.

B npun. 9 npuBeneHa kapra-CXemMa BbICOT KBAa3UI€OUIA HAI SJUIUICOUAOM KpacOBCKOro Ha
TEPPUTOPUIO Poccun.

B npun. 10 npuBeneHa kapTa-cxema BbICOT KBA3UIe€OH1a Hajd OOIIMM 3€MHbBIM 3JUITUINCOUA0OM
Ha Teppuropuro Poccun.



1. OBILAS YACTD

['eogesnueckne U3MEPEHUs CIOyKaT [ MaTeMaTU4YeCKOrO ONMHMCAHUS (PU3HUECKOH
MOBEPXHOCTHU 3€MJIM B €IMHOU CUCTEME KOOPAHHAT. Pe3yjibTaThl reoae3ndeCKux U3MEPEHUU, KaK
MCXOIHbIE JAHHBIC UIA PEHICHUS T€OAEC3UUYECKUX 3a7a4 TAKOrO pojia, OTHOCATCI K MOBEPXHOCTHU
sanunconaa. Ilapamerpel 36 MHOIO 3JUTUIICOM A BBIBOJUINCH MHOTOKPATHO YUEHBIMU PA3HbIX CTPaH
HAa OCHOBAHUH aCTPOHOMO-TE€OAEC3UUECCKUX, TPABUMETPHUUECKUX, A MO3JHEE U CITYyTHUKOBBIX JAHHBIX
U3MEPEHUN. B pasHbIX CTpaHax UCHOJB3YIOT PA3JIMYHBIEC SJIITUTICOUIBI.

Ha puc. 1 nmokaszaH siamuncou BpaleHusa ¢ HeHTpoM O, OCbIO BpallleHUs 7., 3KBATOPUATbHBIM
SJUTUIICOM, TIPOXOASIIUM Yepe3 MmI0CKOCTh OXY, U MEpUAUAHHBIM 3JUTUINICOM, MPOXOASIINM YepPe3
TOUYKY Hayajga cyera AOJIroT U 4depe3 mIockocTh OXZ. K nmapamerpam 3€MHOIO 3JUJIMIICOMAA
OTHOCSITCA.

a — Oosbiiasl (AKBaTOpHAIbHASI) MMOJIYOCh AJIJIUIICOUIA;

b — manasi (NoJIsIpHAasl) MOJYOCh 3JUJIMIICOUA,

o - monsipHOE ckatue amncouna; o =(a—b)/a;

e — TIePBbIil SKCLIEHTPUCUTET MEPUIUAHHOTO 3JUINIICA; €~ = (a!2 — bz)/ a’ =2a—-a’.

CucreMa reoje3ndeckux (reorpaduyueckux) KOOPAUHAT OIpeEAessieTCsl TIeOoe3u4eCKUMU
[IUPOTOHN B, 1OATOTON L U re0ae3n4eCKOn BhICOTON H.

['eone3nyeckass mUpOTa £ — Yyrojd MEXAY HOPMAJbK) K IOBEPXHOCTH JJJIMICOUAA B
MUCCJIEY EMOU TOYKE U MIOCKOCTBIO SKBATOPA.

['eone3nyeckass noarora L. — ABYIrPaHHBIM yroj, OOpPa3OBaHHBIM MIOCKOCTBE) HAYaJbHOIO
MEpUAUaHA U TUIOCKOCThHO MEPHUIHUaHA UCCIENYEMOU TOYKH.

['eonesnyeckast BbICOTa H — PACCTOSIHUE OT UCCIIEAYEMOM TOUYKHU MO HOPMAJHU K SJUTUIICOUAY
10 €ro MOBEPXHOCTH.

[IIupoTHl TOYEK, PACTIONIOKEHHBIX B CEBEPHOM mousymapuu ot 0° Ha skBaTope mo +90" Ha
CeBEPHOM MOJIKOCE, HA3BIBAKOT C€BEPHbIMIU, IMUPOTHI TOUYEK KKHOTO MOJIYIIAPHUS OT 0" Ha DKBATOPE
no +90" Ha FOKHOM TIOIOCE — I0JHCHBIMIL. J1OJITOTBI TOYEK, PACIIONIOXKEHHBIX BOCTOUYHEE HYJIEBOI'O
MEpUIUaHa OO0 MEpUauaHa 1800,, HA3bIBAOTCA BOCHIOUHbBIMUY, NOJITOTBI TOYEK, PACIOJIOKEHHBIX

0 0
3amnaJiHeEe HavYaJIbHOro Mepyuavada oT 0° Ha HadYaJibHOM Mepuauade 10 180" Ha MPOTUBOMOJIOKHOM
MEPUAUAHE — 3ANAOHBIMU.
Uro0Obl u30€kaTh CMEHY HANpaBJICHUW OTCUE€Ta KOOPAUHAT B MOJYIIAPUSX, HAPSIAY C

YKa3aHHBIMU BBILLIE, PUMEHSIOT OLMPPOBKU KOOPAMHAT, U3MEHSIIOIIMXCS 10 IMPOTE OT — 90° Ha
U U U
HOxHOM nojiroce 710 +90° Ha CeBepHOM mOrOCe, U O aoarore - or 00 go 360 . B BocTtouHoMm

nonywmapuu ot 0° g0 180", u nanee B 3anagHom nonymapuu ot 180° no 360" . IIpu 5TOM OTHagaeT
HEOOXOAUMOCTh MOSICHEHUH B KAKUX MOJY IIAPUAX HAXOAUTCS UCCIEIYEMasi TOUKA.

ACTPOHOMHUYECKUE KOOPJAMHATBHI, OTHOCSILIUECA K YPOBEHHOH IOBEPXHOCTH, OMPEACIISIFOTCS
ACTPOHOMUYECKUMU LIIUPOTOU U JOJITOTOM.

OTBeCHasl JIMHUS - HOpMaJib K YPOBEHHOU MOBEPXHOCTH.

ACTPOHOMMYECKAS MIUPOTA (P - YIOJ MEXAY OTBECHOWU JIMHUEU B HCCIEAYEMOH TOYKE U
[JIOCKOCTBK) 3KBATOpa.

ACTpOHOMHMYECKAsI AOJIOTa A - ABYIPAHHBIM yIroj, OOpa30BaHHbIN IIOCKOCTHIO HAYaJIbHOIO
MEpUIHaHA U TUIOCKOCTBI) aCTPOHOMUYECKOIrO MEpUIUaHa WUCCIEAYEMOW TOYKHU, NPHU 3TOM IO
JIOCKOCTBK)  aCTPOHOMHYECKOrO0 MEpUAUaHa ITOHUMAETCS IUIOCKOCTb, TMPOXOAsasl 4epes
OTBECHYIO JIMHUIO B 3TOU TOYKE U Napajlie/ibHasi OCH MUPA.
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Puc. 1. ITeomesuueckue wmwumpora 5, poiarora [, BbICOTA (1 W OPSIMOYTOJIbHBIE
NPOCTPAHCTBEHHBIE KOOPAUHATHI X, 1, £.

Ha puc. 1 0003HaueHO:
B, - HOpMaJibHas reoIe3nYecKasl LUpOTa,;

11

g - HaIpaBJICHUE CHUJIbI TSKECTU B TOUKE K HA MOBEPXHOCTH 3E€MIIH,

¥ — HaIpaBJICHUE KACATEJIIbHON K CUJIOBOU JINHUU HOPMAJIBbHOI'O MOJIS B TOUKE K.

& - COCTABJISAKOIIAS YKIOHEHHS OTBECHON JIMHUM B IMJIOCKOCTH MEPUANAHA;
¢, A — aCTPOHOMHMYECKHE IIHUPOTA U JOJITOTA;

H - reone3undeckas BbicoTa B Touke M, paBHast H = H;, +(,
e

H '’ - HopMaJibHast BICOTA B TOUKEe M;

C - BBICOTA KBa3ureouaa (aHOMaius BbICOThI) B TOUKE M.



B reope3ndeckux padotax 00s3aTE€IbHO YUUTBHIBAIOTCS PA3JIMUUS MEXKAY T'€OJIe3UUECKUMHU U
ACTPOHOMHMYECKHMMHU  KOOpAMHATaAMH, OOYCJIOBJICEHHbIE BJIMSHUEM  BbIOOpa pa3sMepoB U
OPUEHTUPOBKH peepeHI-3JUTMICONAA U YKIOHEHUSIMH OTBECHBIX JIMHUM.

ACTPOHOMO-TE0IE3UYECKOE YKIOHEHUE OTBECHOM JIMHUU (B T€OMETPUYECKOM OIPEACICHUN)
— YIOJI MKy HalpaBJICHUsAMHU OTBECHOU JIMHUM U HOPMAJIH K pePepEeHL-3JUTMIICOUAY .

COoCTaBIISIIOLINE aCTPOHOMO-T€OIE3UYECKOr0 YKJIOHEHUsS] B IJIOCKOCTU MepuauaHa ¢, U B

MJIOCKOCTU TIEPBOTO BEPTUKAJIA 77, ONPEACNHSAKTCS W3 CPABHEHUS TE€OAE3UYECKUX B, [ WU
ACTPOHOMHUYECKHUX @, A KOOPJHHAT:

Er=0—B—0171"Hsin2 B,
N, = (4 —L)cos B.
PasHocTh reome3myeckoro A,.M acTPOHOMHYECKOTO a3HMMyTOB (., HEKOTOPOTO

HarpasJICHUS B TAHHOU TOUYKE OMNPEHEIISIETCS U3 BBIPAKECHUS

. A.—¢sin 4
A :chCTP—(/l—L)smgo B htbid o Sin —,

192
[7€ z - 3CHUTHOE PACCTOSAHUE HAIIPABJICHUS B TAHHOU TOUKE.

[IonHOE YKJIIOHEHME OTBECHOM JUHUHU (B (DU3UMYECKOM OIPEACICHUH) U — YIOJ MEXIY
KacaTeJbHbIMH K CUJIOBBIM JIMHUSM PEAJIbHOTO U HOPMAJIBHOI'O MOJIEH CUJIbI TAXKECTHU, TO €CTh YTIOJI
MEXKIY HAMpPaBJICHUEM IEHUCTBUTEIBbHON CUJIOU TSHKECTH £ W HAIPABJIEHUEM HOPMAJIbHOU CHUIIbI
TSIKECTH Y B UCCJIEAY EMOU TOUKE.

COCTaBJSAOIINE YKIOHEHUS] OTBECHOM JHUHUM B II€PBOM BEpPTUKAJIEC B (PU3HUECKOM H
F€OMETPHUUECKOM OIPEACICHHUN COBIIANAKT, TaK KAaK CHJIOBBIE JIMHUW HOPMAJIBHOI'O IIOJISI CHJIBI
TSKECTH — TJIOCKUE KPUBBIE, JIEKAIUE B MEPUIHUOHAJIBHBIX TTJIOCKOCTSX .

CocTapJsitolnasl YKJIOHEHUsI OTBECHOM JIMHMU B MJOCKOCTU MepuauaHa &' (B (pU3UMYECKOM

OMpPEACTICHUN) — YIroJd MEXIy KacaTeJIbHOM K CHJIOBOM JUHHUHU HOPMAJIbHOTO MOJISI U MPOEKIMEH
CUJIOBOM JIMHUH PE€AJBHOIO MOJIS CUJIbI TAXKECTH HA MEPUIAHUOHAIBHY KO TIJIOCKOCTb.

§'=p—-B,=¢p-B-0B,
rae 5, - HopMajbHas LUPOTA,
oB=B —B=0,171"-H -sin2B;

H — reoxpe3nyeckasl BbICOTA.
AOCOJIIOTHOE YKJIOHEHHE OTBECHOHN JIMHHUM - YKJIOHEHHE OTBECHOH JIMHUH, ONpeesisieMOe
OTHOCHUTEJIbHO HOPMAJIU K O0IIEMY 3€MHOMY 3JUTUIICOUAY .
OTHOCUTENILHOE YKJIOHEHHE OTBECHOM JIMHUM - YKJIOHEHUE OTBECHOM JIMHHUHU, ONpeaesisieMoe
OTHOCHUTEJILHO HOPMAJTH K pedepeHII-3ITUIICOUY .

PasHOCTM MeEXIy OTHOCUTENbHBIMU &' 7 UM aOCONIOTHBIMH & ')77  COCTaBIISTFOIMMU
Y KJIOHEHUSI OTBECHOM JIMHUU BBIYUCIISIOT CIEAYIOLINM 00pa30oM:

! “ry .
(f — & )— e.sinl. —& cosl,
(n-n)= (8x cos L +¢& , sin L)sinL +&, cos B,
rae €,,€,,€, - YIJIOBbIE 3JIEMEHTbI OPHEHTHPOBAHUS PEPEPEHIIHON CHCTEMbBI OTHOCHTENIBHO

OOIIIE3E€MHOM.
['eone3nyeckas BbicoTa /4 paBHa CyMMe HOPMAJIbHOM BBICOTHI [~ M BBICOTHI KBazureouaa (:

H=H +_.

HopmanbHast BeicoTa H’ onpenensercs CIeNyH UM BbIPaKEHHEM:

1 1
H' =——r (W, -W,)=—r |gdh .
?/m ?/m OM




rne W,,W, - 3Hau€HUs NOTEHUHUAJIOB CHUJIbl TSKECTU OJIsl YPOBEHHBIX MOBEPXHOCTEW,

NPOXOASAIINX HAYaIbHbBIM IMYHKT ((PyTIITOK) HA YPOBHE MOpPsi (TOUKYy (J) U yepe3 Touky M. Pa3HOCTB
MOoTeHIINAJIOB W - Wi, Ha3BIBAIOT MeOMOTEHIIMAJILHON OTMETKOM TOYKH M
g - 3HQUEHMSsI CUJIbI TSDKECTU B MMy HKTaX HUBEJIUPHOIO XOJ4;

dh - 3neMeHTapHOE U3MEPEHHOE ITPEBLIIIEHHE;

¥4 - cpemHee 3HaUE€HHE HOPMAJIbHOM CHJIbI TSXKECTH HA OTBECHOM JuHUU MM :
H
Mo, M I3M .
vy =y, —0,3086- ~

7514 - HOPMdAJIbHAA CHJId TAKCCTH HA ITOBCPXHOCTH OTHOCHMOCTH, BBIYMHCICHHAA 110

HOpMaJIbHOH (popMysie Kak (DYHKIIMH IHUPOTHI B, , .

[IpakTUueckn pacdyeT HOPMAJIBHOM BBICOTBI /H;, B TOYke A OTHOCHUTENIBHO TOYKH K

BBITMOJIHSIFOT C MCIIOJIb30BAHUEM CJIEAVIOIIEH (POPMY JIbI:
v 4 KM
H, =H,+ h™ + [,

1 1
rue f=y—(yf-yf)Hm g (g-7), h",

KM
A" — U3MepeHHoe IpeBbilieHue penepa M Hag penepoM K,

H,, — cpennsist BbicOTa penepoB K u M,

(&-7)m - CpeaHee apu(PMeTHIECKOe U3 aHOMAIUM CUJIbI TSKECTH B TOUKax K u M.
OnpeneyieHde OOIIEr0o 3€MHOro AJuiuIcouga (aOCOJIOTHOrO 3€MHOIO JJUIMIICOMA) MU
HOPMAaJIbHOI'O TTOTE€HIIMAJIA BBITIOJIHACTCS NPU CIEAYFOIUX YCIOBUSIX

1. Macca M, snnunconna pasHa macce M, 3emiiu.

2. LlenTp snaunconaa COBOAAAET ¢ LIEHTPOM MAacC 3€MUIH.
3 3
3. Pa3HOCTB (A - C ) MEXKAY OKBATOPUAJIbHBIM M MOJSIPHBIM MOMEHTAMH HWHEPLUHU

0
dIMIICOMAA paBHa (', - PA3HOCTH MEXAY CPEIOHUM M3 SKBATOPUAJBbHBIX W IOJSPHBIX

MOMEHTAMH UHEPLIUN 3EMJIH.
4. KoopauHaTHast OCh Z. COBOAAAECT C OChIO BPALLICHUS 3E€MIIH.

5. Ilorenuwman U, Ha 2JUIMIICOUAE PABEH MOTEHUUANY 3€MJIM Ha YPOBHE Mops W, .

Pedepenu-sanuncons (OTHOCUTEIbHBIN 3JUIANCOM) — 3JUIMICOM] ONPEAEICHHBIX pa3MeEpOB,
TakUM OOpa30OM OPHEHTHUPOBAHHBIM B Tejie 3€MJIH, YTO IeOAe3UYEeCKHEe KOOPAMHATBHI KaKOro-JIMOo
OJTHOTO IMyHKTAa NOBEPXHOCTH 3€MJIM OKa3bIBAKOTCS PABHbIMU Harepe] 3aJJaHHbIM BEJIMYUHAM U IIPU
3TOM Majiast OCh SJUIUIICONAA NapasljiebHA OCH BPALCHUsT 3EMJIH.

[Iociie yCTaHOBJEHUsI IIAPaMETPOB OPUEHTUPOBAHUSA pedepeHL-3Iunconaa 3aaada
OmpeAeyieHUus] TeoAe3MYeCKUX KOOPAMHAT APYIrHMX IYHKTOB, PAaCIIOJOKEHHBIX HAa TEPPUTOPUU
NAHHOTO TOCyaapcTBa, (popMaabHO CBOAMTCS K OMNPENEJICHUIO IPHUPAIIEHUN 3THUX KOOPAUHAT
OTHOCUTEJIbHO HCXOAHOIO IyHKTa. s ompepesieHUs] 3TUX IPUPALEHUN KOOPAHMHAT HU3ydaeMas
TEPPUTOPHUS MOKPbIBACTCS TPHAHTY JIILIUOHHBIMH 5 CITy THUKOBBIMH CETSIMU,
MOJIMTOHOMETPHUUECKUMH XOAaMHU U HUBEJIUPHBIMHU MOJIUTOHAMMU.

Cuctembl koopauHat CK-42 u CK-95 ¢QopmanbHO SABISIIOTCA NJIAHOBBIMH CHCTEMaMH
koopauHaT. OIHAKO BO MHOTHUX CHy4dasiX pPE3YJbTaThl TEOAC3MYECKUX OMNPENeIeHUN ObIBAOT
PEACTABICHbl OJJTHOBPEMEHHO W ILIAHOBBIMH KOOpJAMHATAMU M BbiCOTaMH. IIpu mCnoiab30BaHUU
CIIyTHUKOBBIX METOJIOB MPOCTPAHCTBEHHOE MPEJCTABJICHHE TMOJOKEHUM MYHKTOB SIBJISIETCS
CTaHIapPTHbIM. BO MHOTHX NPOrpaMMHBIX TMPUJIOKEHUAX MPU 00padOTKE KOOPAWHAT B CHUCTEMAx
CK-42 u CK-95 npoCTpaHCTBEHHOE IIPEACTABJICHUE IIOJOXKEHUN TMYHKTOB MOXKET OBbITh
00s13aTEJIbHBIM.
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1.1. Cucrema xkoopaunat 1942 roaa

1.1.1. HayamoM uUCTOpUM NOCTPOEHUS B HAlllEW CTPAHE E€IUHOU TIE€OAE3UYECKOU CHCTEMBI
KOOpAMHAT MOKHO cumTarth 1816 roa. C »sToro roma Hadaauch padOThbl MHOJA PYKOBOJACTBOM
akanemuka IlerepOyprckont Akamemun Hayk, ocHoOBatenss U mepBoro aupexkropa IlynakoBckon
oocepBaropun B.AI. CtpyBe u reHepana oT HH(paHTepuu, NnodyeTHoro ujieHa IlerepOyprckoi
Axanemuu Hayk K .M. TenHepa 1o npogoK€HHUIO TPHAHTYJISILIMOHHOTO psifa 1o Tepputopur Poccuu
OT yCcTbs JlyHas 1o CesepHoro JlenoBuroro okeaHa yepes OUHIAHAUKO ¢ BKIIKOUEHUEM TEPPUTOPHUU
[MIBenimu 1 HopBeruu. DTOT psi TPHUAHTYJISILMHA, IPOTSKEHHOCTHIO 2520, NOJy4r B MOCIEeACTBUH
Ha3BaHue ayru CTpyBe.

B 1898 roany Kopnycom Boennnix TonorpadoB mnoa pykoBoaACTBOM reHepaida K.B.
[ITapHropcta OBUIO HA4YaTO ypPaBHUBAHHE PA3PO3HEHHBIX «TYOEPHCKUX  TPHUAHTY SN,
MOKPBIBABIIMX CTPaHy OT 3aMaJHbIX IpaHUll A0 Ypala, Bkiawouasa Kaska3. 3aBepuieHa sTta padora
Oblma TOJBKO B 1926 rogy wuszgaHuemM cunamMu BoeHHHO-Tomorpadguueckom cIiy:KObl KaTajora
[MMapHropcra. PedepeHI-31IunconioMm Cay KUl 3JUMICoua beccens, a UCXOAHBIMU ITy HKTAMH
SIBJISLIMCh aCTPOHOMUYECKasi o0cepBaTopus B JlepnTe M NyHKThl TPUAHTY JIALIUKA MEPUAUAHHON AyTH
CtpyBe.

1.1.2. HavanoMm cruaeayrlinero srtana MOCTPOEHUS €AUHOM CHUCTEMbl KOOPJAHMHAT HA BCHO
Tepputoputo Poccum sBnsiercs 1928 roa, korma I naBHbIM reonesudeckum ympasiaeHuem CCCP
ObL1a YTBEPKACHA €AUHAsl CXe€Ma U IPOrpaMma pPa3BUTHS IOCY IaPCTBEHHOM TPUAHTYJISILIUN CTPAHBI,
npenjoxxenHas @ . H. Kpacosckum. B cxeme @ H. KpacoBckoro nepegada KOOpAUHAT Ha OOJbIINE
PacCTOsIHUA OCYLUECTBJISIETCA MPOJIOKEHUEM I10 BO3ZMOXKHOCTU BIOJIb MEPUAHUAHOB U IapaliujIeiicH
3BEHBEB (PsZIOB) TPUAHTYJISALMM | KJjlacca, 00pa3yroIuX Opyd B3aMMHOM MEPECEYECHUM MOJUTOHBI C
nepumerpomM 800 - 1000 kM. 3BeHO TpuaHryJsinuu 1 knacca AJIMHOM OObMHO He Oojiee 200 km
COCTOUT U3 TPEYTOJbHUKOB, OJM3KUX K PAaBHOCTOPOHHHUM, WJIM U3 KOMOHHAIUM TPEYTrOJbHHUKOB,
r€ONE3UUYECKUX YETBIPEXYTOJbHUKOB UM LEHTPAJIbHBIX CHUCTEM. J{JIUHBI CTOPOH B 3BEHBSX
TpUAHTyJsIQUU | Kjacca coOCTtaBiArOT, Kak mnpaBuyio, He MeHee 20 kM. Ha koHUax 3BEHBEB
TPUAHTYJIALUM | Kjiacca U3MEPsIMCh Oa3UCHBbIE CTOPOHBI HEMOCPEACTBEHHO mpudopoMm EnepuHa
(MHBApHBIMU MOPOBOJIOKAMH) MU CBeToAdanibHOMepoM. Ha o0oux KOHIax Oa3HUCHBIX CTOPOH (B
BEPILIMHAX TOJUIOHOB) ONpeAessiIMCh NMyHKThI Jlanjaca (aCTpOHOMHYECKHE ONPENEeNICHUs IIUPOT,
NOJITOT U a3UMYTOB). 3B€HO MOJIMTOHOMETPHUM | Kj1acca BBITSIHYTO U COCTOUT He Oojiee yem u3 10
cTOpOoH AjauHOK 20-25 kM. Ha 000HMX KOHIIAaX KpaWHUX CTOPOH 3BE€HA (B BEPILIMHAX IIOJIUTOHOB)
OMpPENeIsIFOTCA MyHKThI Jlamaca ¢ LeIbl0 MCKIKOYEHHsS HAKOIUIEHUsS OIMMOOK OT MOJWUIOHA K
[MOJIMCOHY W PELICHHsS PEAYKIUOHHBIX 3a4ad BBICLIEH Treones3uu. s pelueHust penyKIHUOHHBIX
3a/1a4 HEOOXOJMMO 3HATh COCTABJISIIOIINE YKJIOHEHHUSI OTBECHBIX JIMHUM B TIOCKOCTU MEPHUIAHAHA ¢
U B TUIOCKOCTH MEPBOrO BEPTUKAJIA 7.

I ocynapcTBeHHass reoae3uyveckas CeTh moapasaensyiacb Ha cetd 1, 2, 3 U 4 KJIacCoBs,
Pa3IUYAIOIINUXCSA MEXIY COOOM TOYHOCTBHIO U3MEPEHUM YIJIOB U PACCTOSHUM, JJIMHONW CTOPOH CETH
U TIOPAAKOM MOCIE€A0OBATEIBHOIO pa3BUTHs. OCHOBHbBIE XaPAKTEPUCTUKHU MOCTPOCHUS aCTPOHOMO-
reoJie3NYeCKOM CeTH MpuBeaeHbI B Ta0J. 1 B coorBeTcTBUM C [6, 9, 13], [12, ¢. 360].

B 1930 roamy mom oOmum pykoBoacteoM @® H. KpacoBCKOro BBIUMCIHTEJIbHOE OHOPO
[ TaBHOrO reoae3uyvecKoro ynpaBJIeHUs MPUCTYIUIO K YPAaBHUBAHUIO 8 IMOJIMIOHOB | Kjacca ajis
EBponerickon yactu CCCP. Ilo3nHee K 3TUM MOJMIOHAM ObIJI OPUCOSAUHEH Y PadbCKUN MOJUTOH.
BeIMUCIEHMs BEJIMCh OTHOCUTEJILHO 3JIIMnconaa beccenss MeToaoM pa3BEPThIBAHUA, 34 HaYaJIbHBIU
NyHKT mpuHuMajcs NyHKT CabauHo. OCHOBHasi OCOOEHHOCTh M TJIaBHBIM HEIOCTAaTOK METOna
pa3BepPTHIBAHUS COCTOUT B TOM, 4YTO PE3YAbTATbl W3MEPEHUM, BBIMOJHEHHBIE HAa 3€MHOMU
MOBEPXHOCTH M PEAYLIMPOBAHHBIE K YPOBHIO MOpPs MNOpU JaJibHEHMIIEH OOpaOdOTKM CUHTAJIMCh
BBIIIOJJHEHHBIMH Ha TIOBEPXHOCTH pedepeHl-piummnconaa  0e3 Kakux JuOdO0 MNOMpaBOK 34
HECOBIAJACHUE MOBEPXHOCTH SJLITUIICOUIA U YPOBEHHOM MOBEPXHOCTH HYJIEBOU BBICOTHI.
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Pa0oThI O ypaBHUBAHUIO TPUAHTYJISILIMKM ObIIN 3aBepilieHbl B 1932 roay u npuHsATas CUCTEMa
KOOPAMWHAT I1OJIyunja Ha3BaHUue cucrteMbl 1932 roaa.

B Te xe roael B LIHMHMI AuK nox pykosoactsom @ H. Kpacosckoro u A.A. HM30T0OBa
HAa4aJUCh paOOThl MO BBIBOAY Pe(EPEHI-3JUIMIICOUAA, HAWIYUYIIUM OOpa3oM MOAXOAUBIIETO AJIs
tepputopun CCCP. Iloxg pykoBoactBoM u yudactueM M.C. MoJOOEHCKOro BeIUCh padOThI MO
OTIPEAECJICHUIO BLICOT I'€OuIa MO JaHHBIM aCTPOHOMO-TPABUMETPUUYECKOTO HUBEITUPOBAHMS .

1.1.3. B 1942 roay Hadaiuchk padoThl 1o nepeypaBHUBaHUIO AI'C. COBMECTHBIM pEILICHUEM
['maBHoro ymnpasiaeHuss reoae3ud u kaprorpadpum (I'YI'K) um BoeHHo-Tonmorpagpuueckoro
ynpaJjieHus I 'enepanbHoro Illtada Munucrepcrsa Oooponsl (BTY I'TIl MO) ot 4 utons 1942 rona
B KadyeCTBe pedepeHL-3JUIMIICOMAA NP YPaBHUBAHUU ObLJI ONPUHST 3JUITANCOU] (B IOCJEAYHOIEM
NOJy4MBIIETro UMsi KpacoBCKOro) O CleayoIlnuMu mapaMeTpaMu:

Oonbmiast moayoch a = 6378245,0 m u oOpaTHOE cxkaThe o = 2983,

a CHUCTEMYy KOOPAMHAT, B KOTOPOM BEJIMChb BBIYMCJICHUS, ObLIO PEIIEHO HMEHOBATb CUCHEMOI
xoopounam 1942 cooa.

YCTaHOBJIEHUE CUCTEMBbI KooOpauHAT 1942 roma npenmnojarajo TakKe€ BbIBOI 3HAYCHUH
MCXOIHBIX T€ONE3UUYECKUX JaT B HMCXOAHOM MNYHKTE reoae3snydeckou cetu llyiaxkoso. B cocras
UCXOOHBIX T€OAEC3UYECKUX AT BXOOAT I€OAC3UUYECKUE LIUPOTA U JOJIrOTa MCXOAHOIO IYHKTA Ha
pedepenu-sanunconne KpacoBCkoro, reoge3uyeCcKuil a3uMyT HUCXOJAHOTO  HampaBJICHUS,
COCTABJISIKOIINUE YKJIOHEHHsT OTBECHOU JIMHUM MW BbICOTA KBa3UI€OUAA HAZA SJUIUTICOUAOM
KpaCoBCKOro B MCXOHOM IYHKTE. DTH JIAHHBIE B COBOKYMMHOCTU ONPEAECISIOT MPOCTPAHCTBEHHY IO
OPUEHTUPOBKY OCEM peEepeHL-3IIUICONAa B TeJ€ 3€MJIM IIPU BBINOJHEHHU CJEOYFOIUX
TEOPETUYECKU CTPOTrHUX YCIOBUM:

- MaJiast OChb 3JUTUIICOMAA Mapajie/ibHA HAIIPABICHHUIO K MOJOXKEHUKD CPEIHETO TOKOCA,

- IUTOCKOCTBH HYJIEBOTO MEpUIHAHA napasuJie/ibHa MJIOCKOCTH HA4YaJIbHOTO

ACTPOHOMHYECKOTO MEPUAHNAHA,;

- TMOBEPXHOCTb pPEePEPEHL-3IUIICOHIa HUMEET B CPEIHEM HAUMEHbBIINE YKIOHEHHUS OT
MOBEPXHOCTH TeOHJa Ha BCEM TEPPUTOPUU  PACHOJOXKEHUsT 00padaThIBaeMOI
r€ONE3UYECKON CETH.

PeajibHasg CTPOTOCTh BBIMIOJHEHUS MEPEUYUCICHHBIX YCIOBUHU ONPEAEISIeTCI TOUYHOCTBI) BCEX
MCHOJIb30BAHHBIX ACTPOHOMO-T€O/IE3UYECKUX JAHHBIX M HE 3aBUCUT OT KOHKPETHOro BbIOOpaA
MCXOJHOTO MyHKTA. 3HAYEHUS HCXOIHBIX T€OAC3UYECKUX AT YCTAHABJIUBAKT CUCTEMY OTCUETA
KOOPJAWHAT, HO HE ONPEACIISIIOT BHYTPEHHIOK TOYHOCTH CAMOH I'€OJIC3UYECKOU CE€TU. TOYHOCTH
B3AUMHOTO TIOJIOKEHUS T€OAC3UUYECKUX ITYHKTOB B CETH TAKXKE HE 3aBUCUT OT MECTOIOJIOKEHMUS
MCXOQHOTO IMYyHKTA, a4 TAKXKE OT 3HAYEHHUN UCXOIHBIX F€OAE3UYECKUX JarT.

[TogoOHOE YCTaHOBJIEHUE MO CYINECTBY pPePEepPeHIIHbIX CUCTEM KOOPAUHAT ObLI €IMHCTBEHHO
BO3MOXHBIM B TO BpeMsl TIIPH HCHOJB30BAHUM TPAJHULMOHHBLIX aACTPOHOMO-TE€OAE3UUECKUX
U3MEPEHUH, BBIMOJHAEMBIX HA 3€MHOU MNOBEPXHOCTH. MCXOmHBIE Te€One3U4YeCKUEe OaThl JIMIIb
4aCTUYHO OMNPEACISIOT MPOCTPAHCTBEHHOE MOJOKEHHUE pePepeHIIHON CUCTEMBI B TEJI€ 3€MJIH Yepe3
B3aMMHOE TIOJIOKEHHUE TTOBEPXHOCTH PEePEPEHI-3JUTUNCONAA U Te€OUAa ISl JaHHOW TEPPUTOPHUH.
OnHako MOJIOKEHUE LIEHTpa pedepeHL-3IUIICONAAa OTHOCUTENILHO LIEHTPA MAacC 3€MJIM OCTAeTCs
HEU3BECTHBIM O€3 MPHUBJICUEHHUS] AOMOJHUTENIbHOM MH(popManmu. Hanpumep, BBICOT reouaa Hal
OOILIMM 3€MHBIM 3JUIMICOUAOM WM KOOPAWHAT HEKOTOPOIrO KOJMYECTBA NYHKTOB, M3BECTHBIX B
pedepeHILIHOM U 00IE3EeMHON T€OLEHTPUUECKON CUCTEME KOOPAUHAT.

IIpu ycraHoBiaeHuu cucteMbl kKoopauHat 1942 roma B ypaBHUBAHUE BOILIU 8/ IOJUTOHOB
AI'C, nokpsiBaBmIMX Ooybiyr0 4YacTb EBpomnerickon Ttepputopun CCCP um y3kO0H MNOJOCOH
pacIpOCTPAHSAIOMIUX KOOpaAuHATHI 70 JlanbHero BocToka. O0OpadoTKa BBIMOJIHSIACH HA SJIJIUIICOUAL
KpacoBCKOro ¢ UCMOJB30BAHUEM METOAA MPOCKTUPOBAHUA. METOa NPOECKTUPOBAHUSA B OTJIMYUE OT
METOZIa Pa3BEPThIBAHUA TIpeAnoJarail pPeayuupOBaHUE MOAHHBIX TE€OAC3UYECKUX H3MEPEHUU C
3€MHOM TTOBEPXHOCTHU Yepe3 MOBEPXHOCTb YPOBHS MOpPS HA MOBEPXHOCTb pedepeHL-3JIUNCconaa.
OnpeaeseHre BbICOT KBa3UI€OHAa U COCTABJISIIOIIUX YKJIOHEHUM OTBECHBIX JIMHHM, HEOOXOAMMBbIX
IJII TAKOro pPEayUUpPOBAHUA, BBINOJHIAJIOCH C HCOOJB30BAHUEM TPABUMETPUUYECCKUX TAHHBIX:
CHa4vaja JJis MOBBIIEHHUS TOYHOCTH UHTEPIIOSALUNA ACTPOHOMO-TE€OAE3UYECKHX YKJIOHEHHUM OTBECA
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U 1A pacyeTa MpUpalleHU BBICOT KBA3UTEOHUIA, a 3aTEM C PA3BUTHUEM I'PABUMETPHUECKOTO METO/IA
BBICOTHI KBAa3UI'€OMIa U COCTABIIAIOIIME YKIOHEHHUU OTBECHBIX JIMHUU OIPEICTAIUCH HE3ABUCHUMO
OT ACTPOHOMO-TE€OIE3HYECKUX JTAHHBIX.

[loctanoBinenuem Coera MunmuctpoB CCCP or 7 ampems 1946 roma Ne 760 Ha OCHOBE
PE3YyIbTATOB BEIMOJIHEHHOTO YPABHUBAHMS ObLIA BBEACHA €AMHASA CUCTEMA I'€OAC3HUCCKHX KOOPAUHAT
v BbICOT Ha TeppuTopun CCCP - cuctema koopauHat 1942 rona.

JlanpHeHIee pacnpocTpaHEeHUE CHUCTEMBI KoopauHat 1942 roma Ha tepputopuro CCCP
IIPOBOJUJIOCH TOCIECAOBATEIbHO HECKOJBKHUMH KPYIIHBIMHA OJOKAMH MOJHMIOHOB TPHAHTYJISLUA H
noguroHomMeTpun 1 kmacca. Ilpd DPHUCOCIMHEHMH KaXKJAO0Tr0 OYEPEAHOr0 OJIOKA KOOPAMHATHI
IMyHKTOB HAa TPaHMIAX OJIOKOB YPABHCHHOM CETH MPUHHUMAIHUCH 3a KecTkue. Jlaa crymenus AI'C,
c(h)OPMHUPOBAHHOM B BHJE CHCTEMBbI MOJIUTOHOB, BHIIOIHSJIOCHh UX 3aIIOJJHCHHUE CIUIOIIHBIMH CETSIMH
TPHAHTY ALK 2 Kiacca (puc. 2) [6]. PeanbHasa cxema MOJMIrOHOB PSAAOB TPHAHTYJISAIMM 1 Kiacca
4aCcTO CYIIECTBEHHO OT/IHYAJIACh OT NMPUBEACHHON HA 3TOM PUCYHKE.

CIUIOIIHBIE CETH TPHAHTYJIIUU 2 KJ1acca YPAaBHUBAIUCH B IPEACIaX OTIACIbHBIX IMOJIMTOHOB
C HCHOJIb30BAHUEM YPABHECHHBIX KOOPAMHAT IIYHKTOB TPHUAHTYJALIMH | Kilacca B KAa4yECTBE
HUCXOTHBIX.

Yorobusie snare.

* Tywnrim flannaca
=acrrrrry 5 aI3Ue

Cmopora mpuarayrsyua 7 xiacea
CMOPOHE ITPUTHEYRRGUL 2 KITCCA
_____ CMOPOHE IMPUBKEYASLUY F KAGELQ

™ -

Puc.2 Cxema nmoauroHa TpuaHryJsinyu 1 kmacca u
3aMOJTHAIOIIEH CETH TPHAHTY IALMM 2 KJ1acca
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Taomuma 1

OcHOBHBIE NTIOJIOKEeHUs 1939 1.

OcHOBHBIE NTIOJIOKeHUus 1961 .

OcHoBHBIC TOJ10:KkeHus: 2000 r.

IHokaszarenu (1Mo pe3yjibTaTamMm 3aKJIIYUTEIbHOI O
ypasHuBanusa I'T'C)
I k. I K. IMxn | ko [IVka| 1xkn | 2k 3KJI. 4 K. 1 k1. 2K,
OCH. psIZl |3al. CETh
Cpeansist AmHa CTOpoHsl | 25-30 15-20 13 8 20-25 | 7-20 5-8 2-5 20-25 7-20
TPEYTOJIbHUKA, KM _ _ _ _ _ _ _
OrtHocuTenbHasi cp. k. | 1:3-10° | 1:2-10° | 1:2-10° 2 1:4-10°/1:3-10°| 1:2:10° | 1:2-10° 1:510°
omuOKa 0a3uCHOM
(BBIXOJTHOW) CTOPOHBI _ | | _ | _
OtnocutenbHas cp. k8. | 1:1-10° | 1:6:10* | 1:35-10° | 1:15-10° 1:15-10*1:3-10° [1:12-10%] 1:7-10* | 1:10%°-1:175-10° — 151 CMEKHBIX
OIIHOKA CTOPOHBI B NYHKTOB;
c1a00OM MeCTe 1:10’-1:4-10° — mpu paccrossHUSIX
oT 1 10 9 TBIC. KM

Haumenbiiee 3Havenne|  40° 30° 20 15° | 20° | 40° | 20° | 20° 20"
yrJja TpeyrojJbHUKa
JlonycTtumast HEBsI3Ka 3” 5" 9” 157 357 3” 4” 6" 8"
TPEYy rOJIbHUKA
Cp. kB. omuOKa yrija 0,7- 1,2- 2,0- | 4,0-5,07 - 0,7 1,0” 1,5 2,07 0,74” 1,06”
(110 HEBsI3KaM 0,9” 1,5” 2.5”
TPEyTrOJIbHUKOB)
Cp. kB. omudKa
aCTPOHOMUYECKUX
ONpPENEJICHUN:

[IUPOTHI 0,2-0,4”| 0,47 - - - 0,3” 0,3” - - 0,36

TOJITOThI 0,03 0,05 - - - 0,03 | 0,03 - - 0,043

a3UMyTa 0,5” 1,0” - - - 0,5” 0,5” - - 1,277
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1.2. Cucrema xkoopauHat 1995 roaa

1.2.1. PazButue TpaguLUOHHON aCTPOHOMO-T€ONE3UYECKON CETU I BCEU TEPPUTOPUHA
CCCP 0Obu10 3aBeplieHO K Havaay 80-X roJioB.

K sTOMy BpeMeHM cCTajla OYE€BHIHOM HEOOXOAMMOCTb BBINOJHEHUS OOIIEro ypaBHUBAHUS
AI'C 0e3 pa3zaeneHust Ha psiibl TPUAHTYJISIUUK 1 Kjacca U CIUIOIIHBIE ceTH 2 Kjiacca.. Pa3menbHoe
ypaBHUBAHUE IMOJUIOHOB | Kjacca M mOCHEAVIOLIass BCTaBKAa B HUX CIUIOLIHBIX CETEW 2 Kjlacca
OPUBOAMIIN, KaK K HEAONMYCTUMO OOJIbIIMM OIIMOKaM B KOOPAMHATAX CaMHX IYHKTOB 1 Kjacca, Tak
M K 3HAYUTEJIbHBIM Ae(OpMalUsiM CIJIOIIHBLIX CeTel 2 Kjacca BOJM3U psAaoB 1 kjiacca U OCOOEHHO
BOM3U yriaoB moauroHoB [1, 7, 9, 13]. B TO ke BpeMsi ObLIO MOKA3aHO, YTO CIUIOIIHASI CETh
MyHKTOB 1-2 KJIACCOB MOTEHIMAJBHO TIPEACTABISICT COOOM 3HAUUTEIbHO OO0jee KECTKOE
[TOCTPOEHUE.

B 1ensix moaroToBKHU K CIJIOITHOMY YpaBHUBAHMIO B 80-X rofiax ObLIO BbIIIOJIHEHO HECKOIBKO
BAPUAHTOB OOIIero mnoauroHaabHoro ypaBHuBaHus AI'C. C ydyeToM pe3yJbTaTOB 3TOrO
YyPABHUBAHUS BBIMOJHSJIOCh TMOBTOPHOE YPAaBHUBAHHE JIMHHUH ACTPOHOMO-IPABUMETPHUUYECKOTO
HUBEJIUPOBAHUA C COOTBETCTBYIOLIUM MOCJIEAOBATEJIbHBIM YTOYHEHUEM KAapT BBICOT KBa3UTreOUAa
Hajd >JutuncougoM KpacoBckoro. YTouHeHHasl KapTa BbICOT KBa3ureouaa Obuia cocrapjieHa B 1987
rogy, JaHHbIE KOTOPOM OBbLIM HCIIOJb30BaHBI 3aTeM B o0OieM ypaBHUBaHUU Al'C kak cBOOOmHOM
CETHU.

B mMae 1991 roma oOmee ypaBHuBanue AI'C Obuio 3aBepiieHo. Ilo pesynbraTtam
ypPaBHUBAHUS TTOJYYEHBI CJICAYIOMIUE OCHOBHbBIE XapakTepucTuku TouHoCTH AI'C |7, 9]:

® CpeldHsaa keaopamuyeckas ouuoka nanpaenerus - 0,7°;
®  CPeOHAS K8AOPAMUYECKAA OMUOKA UMEPEeHHO20 asumyma - 1.3,

®  OMHOCUMENIbHAA CPEOHS KBAOPAMUYecKas OuUOKA UBMEPEHHbIX OA3UCHBIX CIMOPOH -
1:260 000,

®  CPeOHsS K8AOPAMUYECKAsl OUMUOKA B3AUMHO20 NOJIONHCEHUSL CMENCHBIX NYHKMOE - 2-4 ¢,

® CpeoHssl Keaopamuyeckas outudoka nepeoaut KOOpOUHAM OM UCXOOHO2O HYHKMA HA
HNYHKMbL HA KPASAX cemit RO KAxCOotll koopouname - 1 m.

YpaBHEHHAs1 aCTPOHOMO-T€0/Ie3NUECKasl CeTh BKIrOUaia B ¢e0st 164306 nmyHKTOB 1 1 2 KJIaCCOB,
3,6 TBICSY I'eOAC3UUECKUX a3UMYTOB, OIPENEICHHbIX U3 aCTPOHOMHYECKUX HAOMOACHUM, U 2,8 ThICSY
OAa3MCHBIX CTOPOH, PacHoNOKeHHbIX yepe3 170-200 kM.

1.2.2. K mMoMeHTy 3aBepuieHusi oOiiero ypaBHuBaHusi AI'C Ha TeppuUTOpUM Halllell CTPaHbI
HE3aBUCUMO OBbLIH CO3/IaHbI ABE CIY THUKOBbBIE T€OAE3UUECKHUE CETH. KOCMUYECKast NeOe3UIeCKasl CETh
BTY I'llI MO u ponneposckas reoaesnydeckas cetb I YIK.

Kocmuueckas reogesuveckas cetb (KI'C) BTY I'TIHH MO nHa tepputopumn ObiBiiero CCCP
BKJIFO4UAJIa B ¢€0s1 26 CTALMOHAPHBIX ACTPOHOMO-T€OAE3UYECKHUX MyHKTOB MPU PACCTOSIHUSIX MEXKIY
cMekHbIMHU ITyHKTaMu OT 500 go 1500 teic.kMm. Koopaunatel nyHkTOB KI'C ObLIM OmnpeaeneHbl o
doTorpapuueckuM,  OOIUIEPOBCKHUM,  OAJbHOMEPHBIM  PAAMOTEXHUYECKHM UM JIA3€PHBIM
HaOmoaeHusiM MC3 cucremsl I'EOUK. TodyHOCTh onpenesieHus: B3aUMHOTO MOJIOKEHHS JIOOBIX
nyHKTOB KI'C xapaktepusoBajiach CPEAHUMH KBaAPATHYECKUMU OmMMOKamMu, paBHbIMUA 0,3-0,4 M.
HNcnonb3oBanHble npu 1noctpoeHud KI'C  opOutanbHble METOABI KOCMHYECKOM TI€Oe3UHU
O00€eCIeunBaId  OMNpPEACICHUE KOOPJAHMHAT HENOCPEACTBEHHO B T€OLIEHTPUYECKOM CHCTEME
KOOPAUHAT ¢ HA4YaJIOM KOOPAUHAT, TEOPETHUECKH COBIIAJAOIINM C LIEHTPOM MAacC 3€MJIM, U OCBIO
/., HANPaABJICHHOU K MOJIOKEHUIO cpenHero nonaroca. Cucrema koopauHat KI'C, npaxTuueckwu
pean30BaHHAsI KOOPJAWHATAMU €€ IyHKTOB, SIBISIETCSI COCTABHON YAaCThIO OOJiee MIUPOKOro HaAbopa
(pyHAAMEHTAJIbHBIX I'€OJIC3UYECKUX MMapaMeTPOB, MOy UYuBIIMX Ha3BaHue «Ilapamerpnl 3emin 1990
roaa» (I113-90). DToT ke mudp noayyunna u cama CUCTEMa KOOPAUHAT.

Jlonneposckas reoaesudeckas cetb I YI'K (I'C) cocrostnma mu3 131 myHKTa, KOOPAWHATHI
KOTOPBIX Oonpeaessiiuch 1o aomiepoBckuM HaOmoaeHusM MC3 cuctembl TRANSIT. TodHOCTB
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OIPEACICHUS B3AUMHOTO MOJOKEHUS MY HKTOB MPU CPEAHEM PACCTOAHUM MEKAy HUMHU S00-700 km
XapaKTEepHU30BaJIaCh CPEAHUMHU KBagpaTudeCKuMu omunoOkamu, paBHbiMH 0,4-0,6 m. JII'C cTpounach
B CBOEH COOCTBEHHOM cucteMe koopauHaT W(GS-84, Onu3kol K TE€OLGHTPHUYECKOM, HO IO PSAY
OPUYUH TOYHO HE COBIIQJANOINEN ¢ CUCTEMOU KOoopauHAT I113-90, u CylmeCTBEeHHO OTIMYAKOINEUCs
MO TOYHOCTH OT CHUCTEMbI KOOPAMHAT C TeM k¢ HauMeHoBaHHeM WGS-84, koropast (pakTHUECKH
CYILECTBYET CEMYac Ha BPEMs HAMUCAHUA JAHHOI'O PYKOBOJCTBA.

1.2.3. Jlnst uCnonp30BaHUA MOTEHLMAA BCEX TPEX MEPEUYUCIIEHHBIX CETEH, KAaK HE3aBUCUMBIX
MOCTPOCHUHN, W  JOCTHXKEHHS  MAKCUMAJIbHO  BBICOKOM  TOYHOCTH  PaCHpOCTPAHEHHUS
rOCy1apCTBEHHOM CHUCTE€MblI KOOPAMHAT Ha BCH TeppuTopuro ObiBiIero CCCP ObLIO BBIIOJIHEHO
copMecTHoe ypaBHuBaHue AI'C, JII'C u KI'C. B coBMecTHOE ypaBHUBaHHE ObLJIM BKJIIOUYEHbI BCE
yka3zaHHble NyHKThI KI'C u JII'C u o0mmue ¢ HuMu (COBMEIIEHHbIE WM OJIU3KO PACIIOJI0KEHHbIE U
npuBsizaHHble) MyHKTbI AI'C.

JlononHuTenbHO B OOIEe ypaBHUBAHHE OBbUIM BKJIIOUEHBbI 3HAUYEHUS] T'€OLEHTPUYECKUX
paanyCOB-BEKTOPOB JJIsI YaCTH IYHKTOB OOBEIMHEHHOM CE€TH WU CE€Th M3 CEMH NYHKTOB,
MOCTPOCHHAasA MO HaOmoaeHusM crnyTHUKOB GPS ans Ttounon mpuBssku 0. Caxanun k AI'C Ha
MaTEPUKE.

['eorpapuueckoe MOJOKEHUE MYHKTOB T€OAEC3UUECKUX CETEH, BKJIFOYEHHBIX B COBMECTHOE
ypaBHHUBaHUE nOKa3aHOo Ha puc. 115.2 [lpunoxenus 5.

3HAYEHUSI TEOLCHTPHUUYECKUX PaAUuyCOB-BEKTOPOB  BBIUUCISINUCHE C  HCIOJIb30BAHUEM
napaMeTpoB OOIIE3€MHOI0 SJUIMIICOMAA W BBICOT IYHKTOB HAJ A3TUM JJUIMICOHUIOM KaK CyMMBI
BBICOT KBAa3UI€OUa U HOPMAJIbHBIX BBICOT. BBICOTEI KBa3UTr€On1a BEIYUCIIAINCE C UCIIOJIb30BAHUEM
rPABUMETPUYECKUX HAHHBIX M IUJIAHETAPHOM MOJENH TI'PaBUTALMOHHOrO nojs 3emiu. Hauano
CUCTEMBbI KOOPAMHAT, K KOTOPOHW OTHOCSTCS IIOJy4YaeMbI€ pPaguyCbl BEKTOpA, TEOPETUYECKH
COBIIAJIAET C LIECHTPOM Macc 3eMjin. PaanyChl-BeKTOpa ObLIU BhIMUCIICHBI s 35 nmyHKTOB KI'C unu
JII'C, pacniono:keHHbIx He Oymke 1000 kM apyr OT apyra, 4ToObl MOKHO OBLIO CUMTAaTh 3TH
3HAYE€HUSI HE3aBUCUMBIMU JIPYT OT ApPyTra.

Y PpaBHUBAHUE BBIMNOJHSJIOCH B MPOCTPAHCTBEHHOU CUCTEME KOoopauHaT. 11oaToMy nmaHHBIE O
MJAHOBBIX KOOPAHUHATAX MO pe3yibTataMm o0mero ypaBHuBanust AI'C ObLin JOMOJTHEHBI JaHHBIMU O
reOC3UUYECKUX BBICOTAX IIYHKTOB HaJ 3JUIAIICOUMIOM KpacoOBCKOTro. 3HAUEHUS OTUX BBICOT
MOJIy4aJUCh KAaK CyMMa HOPMAaJbHBIX (HUBEJIUPHBIX BBICOT) MYHKTOB M BBICOT KBa3UI€OHA.
[TocneaHue NMoOay4aauch MO JaHHbIM OOPaOOTKH aCTPOHOMO-TPABUMETPUYECKOrO HUBEJIMPOBAHUS,
BbINOJHEHHOTO B IIHHUUI AuK B 1993 r. ¢ ucnonb3oBanueM AaHHbIX 00Iero ypaBauBaHus Al'C
1991 r. B mpouecce COBMECTHOIO ypaBHHMBAHHS ObLIO MPOBEACHO AOMNOJHUTEIbHOEC YTOYHEHUE
3TUX JAHHBIX I TeppuTOopuH HansHero Boctoka, YykoTtku u Kamuatku.

Bce naHHBIE BKJIKOYAJHMCh B OOINEEe ypaBHHUBAHHE C YYETOM HX KOBAapHUALIMOHHBIX MATPHII,
KOTOpPbI€ WJIM ObLJIM MOJIy4€Hbl HEMOCPEACTBEHHO MPU MOCTPOCHUHU ypaBHHBaeMbIx ceter (KI'C u
JII'C) umm crneumaJbHO MOAEIUPOBAIUCH (MJIAHOBBIE KOOPAMHATBI M BbICOTBI s AI'C,
r€OLICHTPUYECKUE PaJMyChI-BEKTOpa IIYHKTOB, ceTb IpuBsi3ku 0.CaxanuH). CoBMecCTHOE
YPAaBHUBAHHUE BBIMOJHAJIOCh B HECKOJBKO 3TamoB (OpUOMMKEHUH) C TMOCIEA0BATEILHON
KOPPEKTUPOBKON UCIOJB3YEMbBIX KOBAPUALIMOHHBIX MATPHLI.

3a OINOPHYK CUCTEMY, B KOTOPOM MNOJIyYaJIUCh OKOHYATEJIbHBIE YPABHEHHBIC 3HAYCHUS
KOOpAMHAT, Obl1a BbIOpaHa cuctema koopauHaTt KI'C. B kadyecTBe onpenessieMbIX HEM3BECTHBIX B
YPaBHUBAHUE BXOAWJIM TIONIPABKU B TPU MNPOCTPAHCTBEHHbIE KOOPAWHATBHI MNYHKTOB W
NTOTOJTHUTEILHBIE napaMeTphbl KOOPAUHATHBIX npeoOpa3OBaHUM, 00eCIeyrnBarOINX
npeoOpa3OBaHUE KAXKIAON U3 APYTruxX rpymmn aaHHbx B cucteMy koopauHat KI'C. Ilpu BkaroueHuM B
ypaBHuBaHHe nOaHHbIX JII'C m AI'C J0MOJHUTENBHO ONPEACSIJIOCh IO CE€Mb ITapaMETPOB
OPTOrOHAJIBHOTO KOOPAMHATHOrO IMpeoOpa3oBaHus (TPU CMEIIEHUS, TPHU Pa3BOPOTAa U MaCILITAOHAsI
nomnpaska). [Ipy BKIIFOUEHHUHM B YPABHUBAHUE N'€OLICHTPUUYECKUX PAJUYCOB BEKTOPOB ONPEACIISINCH
JOTIOJIHUTENIbHO TPU MapaMeTpa CMEILIEHUs U MacluTaOHas MonpaBka. BkoUyeHue CeTH NPUBSI3KH
CaxajqnHa JONOJHSIOCHh ONIPEACIICHUEM TPEX MapPaMeTPOB CMEIICHUS.
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1.2.4. B pe3yabTaTe TAKOrO COBMECTHOI'O YPAaBHUBAHUS OblJIa MOCTPOEHA TeOAe3uUeCKasl CETh,
coaep:xamas 134 nmyHkKTa npu CpeaHEM PACCTOAHUU MEXKAY CMEXHbIMU NyHKTaMu 400-500 kM.
[Ipu 5TOM ypaBHEHHbIE KOOPAMHATHI ObLIM MOJy4deHbl B cucteme 113-90, TouHee B €€ 4aCTHOH
peaJu3aluu COBOKYMHOCTBIO KoopAauHAaT Beex NyHKTOB KI'C, Bomeamwux B ypaBHuBaHue. s
MCMOJIb30BAHUSI 3THUX JAHHBIX UIsI OKOHYaTedabHOro ooOmero ypaBHuBaHus AI'C ypaBHEHHBbIE
KOOPAMHATHI OBLJIM MpEIBAPUTEIILHO MepeBeIeHbl B peepeHIIHYIO CUCTEMY, TOCTATOYHO OJIM3KYIO
kK CK-42. M3 O0onbLoro ynucjaa BO3MOXKHBIX CITOCOOOB (DOpMHUPOBaHUS pePEPEHIITHON CUCTEMBI ObLI
BbIOpaH ciaenyroouuii Bapuant. Hanpasaenue oceil 1 Macitad pedpepeHILIHON CUCTEMbl COBIAAET C
TAKOBbIMU B YIOMSIHYTOM BBILIE peaju3aluyd CUCTeMbl koopauHar 113-90, a nmosoxxkeHue Hadana
CUCTEMbl BBIOMpAETCsS Tak, 4TOObl B pe3yJbTaTe€ KOOpAUHAThl MNyHKTa IlyJKOBO BO BHOBBb
co3zmaBaeMon pedepeHLHON cUcTeMe ObUIM paBHbI ero koopauHatam B cucreme CK-42. Takomy
BbIOOPY HOBOH pedepeHLIHON CUCTEeMbl, NoJiyduBlIeH Ha3BaHue «Cucrema koopauHaTt 1995 rogar,
COOTBETCTBYIOT TpHU napamerpa c¢Bsisu ¢ 113-90, 3HaueHust koTopeix npuseneHsl B [Ipunoxenuu 1.

Cerb u3 134 NyHKTOB C COrJIaCOBAHHOH CHUCTEMOU ILIAHOBbIX KoopauHar B CK-95 wu
reOJIe3MUYECKUX BBICOT ObLIa MCIIOJb30BaHA KaK JKECTKas HCXOJHAass OCHOBA B IIOCJIECAYHOIIEM
3aKJIIOUYUTEJIbHOM YpPaBHUBAHUU BCeX 1064306 MyHKTOB TPUAHTYJISILIUUA U MOJUTOHOMETPUH | u 2
KJIaCCOB.

To4yHOCTE oOmpeneneHus: B3aUMHOIO IIJIAHOBOIO MOJOXKEHHUST MNYHKTOB, MOJYYEHHAs U3
3aKJIIUUTEIbHOrO ypaBHUuBaHus Al'C 1995 ropa, xapakrepusyercs CpeaHUMHU KBAAPATUUYECKUMU
OITUOKAMU:

o (,02-0,04 M — npu paccmosnusx 00 HECKONbKUX OeCAMKO8 KUIOMEMPOSE,
o (,2-05m—npupaccmosnusix om [ 0o 9 meicau xm.

OObeM H3MEPUTEIBHOM AaCTPOHOMO-TE€OJEC3UUECKON MH(pOpMaAIUK, OO0OpadOTaHHOU IIpH
coBMecTHOM ypaBHuBaHuu Al'C, II'C u KI'C ans ycranoBiieHus: cucrembl KoopauHat 1995 rona,
MPEBBILIAET HA MOPSAA0K 00BbEM U3MEPUTEIbHON HH(POPMALIMU, UCTIOJIb30BAHHOM JJIs1 YCTAHOBJICHUSI
cucrteMsbl koopauHat 1942 rona.

OLeHKa TOYHOCTH YPAaBHEHHBIX KOOPAMHAT, MOJYYEHHAss B IPOLIECCE BBINOJHEHUS OOIIEro
yPaBHUBAHMUs, OCHOBAaHAa Ha OLIEHKAX BHYTPEHHEH COIJIaCOBAHHOCTH BCEX BKJIOUYEHHBIX B
ypaBHUBAHUE JAHHBIX U UMEET O0OOIICHHbIN XapakTep. bonee 0ObeKTHUBHAS U AeTaJibHAsA OLICHKA
MOJKET OBITh IIOJIy4Y€Ha TOJIbKO CpaBHeHHEeM nojoxkeHuil myHKTOB B CK-95 ¢ kakumu-nubdo 0osee
TOYHBIMU U HE3aBUCUMO TMOJIYUYEHHBIMU pe3yjbraraMu. PeajbHO Takyrd BO3MOXHOCTD
NPEACTABIISIIOT JaHHBbIC, MOJYy4YaeMbI€ B IMPOLECCE BBIMOJHIEMBIX B HACTOALIEE BpeMsi padOT Mo
noctpoeHnro @AI'C u BI'C. Takoe cpaBHEeHHE MOKa3bIBaeT, 4TO BHyTpeHHUE Aedopmaniuu CK-95 B
LI€JIOM IO BCEU CETU MOI'YT OBbITh OLICHEHBI UX CPEIHUMH KBaAPATUUECKUMH 3HAUCHUSIMH, PAaBHBIMU
npuMmepHo 30 ¢cM mo KoopaAuHaTaM “ X | OokoJio 20 ¢cM mo koopauHatam "y . llog BHyTpeHHUMU
nedpopMalisiIMU B JAHHOM CJIy4dae ITOHMMAKOTCS T€ OIIMOKHA KOOPAWHAT ITyHKTOB, KOTOPbIE HE
MOTYT OBITh MCKJIOYEHbl B pPe3yJbTaTe€ OPTOrOHAJBLHOIO IpeoOpa3oBaHusi. bojiee moapoOHO
nHpopmanus o cersix PAI'C u BI'C u ouenkax gedpopmauuii CK-95 nana B noapazaenax 1.3.3 u
1.3.4, pazaene 3 u llpunoxenun 5.

1.2.5. I'eonesudyeckue BbICOTHI NMYHKTOB I 1TC onpenensatoT uiIM Kak CyMMy HOPMAaJIbHOM
BbICOTBI U BBICOTBHI KBa3UI'€OH1a HAZ OTCUETHBIM BJUIUIICOUIAOM, UJIU HEMOCPEACTBEHHO METOIaMU
KOCMUYECKON T'€OAC3MM, MJIM MNYyTEM NOPUBS3KH K IIYHKTAM C HM3BECTHBIMH T'€OLEHTPUYCCKHUMU
KOOPJIMHATAMM.

HopmanesHeie BbicOTBI NyHKTOB I 1C onpenensirorcss B bantuiickon cucreme BbICOT 1977
roga, MCXOAHbIM HA4YaJOM KOTOPOH SBJAETCS HyJIb KPpOHIITAATCKOrO (PyTIITOKA.

KapThl BBICOT KBa3ureoujaa Haj OOIIMM 3€MHBIM 3JIJIMIICOUAOM H pedepeHU-3JUTMIICOUI0M
Kpacosckoro Ha Tepputopun Poccuiickoinn ®enepanun wu3garoTcss Pockaprorpadpuein u

Tonorpapuueckoii cay:xko0i BC PD.
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KI'C co3maBajach IIpU  METPOJIOTHUECKOM  OOECIEUEHMU STaJOHHBIMH  CPEACTBAMH
['occtangapra CCCP. Macmrtad 3apaBancss EOuHbIM roCyJapCTBEHHBIM JTAJIOHOM BPEMEHMU-
YaCTOTHI-IJIUHBI MTPU JJIMHE METPA KaK PACCTOSTHUS, IMPOXOAUMOIr0 CBETOM B BakyyMme 3a 1:299 792
458-y10 OO0 CEKYHABL, B COOTBETCTBUU C pe3omouuei XYII I'eHepaibHOM KOH(MEPEHLMH MO
mepaM Hu BecaMm (OkTs0pb 1983 r.). Ilpu moctpoenun KI'C B cucreme koopauHat I13-90
UCHOJIb30BAIMCh InKanbl atoMHoro TA (SU) u koopaunupoBanHoro UTC (SU) BpemeHw,
3aJlaBaeMble CYLIECTBYIOLIEH ATaJOHHONU 0as3on Poccuiickon denepanuu, a TakKKe MapamMeTphbl
BpallleHUs 3€MJIM U MOMPABKH JJIs IEPEX0/1a K MEKAYHAPOAHBIM IIKaJIaM BPEMEHHU, NEPUOTUUECCKH
nyOauKyemMble I'occtanmapToM Poccuu B cnenmalibHbIX OrOJUIETEHsIX 1 0CyaapCTBEHHOM CIy KOBI
BpeMeHHU U 4acToThl (I CBY). CooTBEeTCTBYIOIINE STAJIOHHBIE MACIITA0 U OPUEHTHPOBKA MEepeaaHbl
Ha I'T'C xocBeHHbIM 00pa3oM vepe3 macimTad u opueHTUupoBKy KI'C.

1.3. OcHoBHBIE 0JI0KEHUS JAJIbHEHIIEero Pa3BUTHS roCy1apCTBEHHOM
reoaesunueckou ceru Poccurickon Peaepanuu

[.3.1. O xonyenyuu pazeumiis CUCHEMbl 2€00e3UHeCKO20 00eCneYeHtiis

OOecrieunBasi MHOTHUE TIPAKTUYECKUE MOTPEOHOCTH OSKOHOMHKM W OOOpPOHBI CTPAHBI,
CYLIECTBYIOIINE HA3EMHbIE N€OAC3UYECKUE METOAbI MO TOYHOCTHU, OMEPATUBHOCTH, SKOHOMHUYECKOU
3(P(HEKTUBHOCTU HE COOTBETCTBYIOT HEKOTOPBHIM KpalHE BaKHbIM COBPEMEHHBIM TPEOOBAHUSIM HayKH
1 MPAaKkTUKUA. B 4acTHOCTH TpeOOBaHUAM, BOSHUKAIOIIUM MPU KPYITHOMACIITAOHBIX ChEMKaX FOPOIOB
M MOCEJKOB, IPH CTPOUTEIbHBIX H3bICKAHUSX, MPU I'€OAC3HNIECKOM 00€CIeUeHUU OOOPOHBI CTPAHBI,
pPELICHUH 331249 MOPCKOH U aBHALIMOHHONW HABUTALIMU U U3YUYEHHUH MPUPOIHOU CPEbl. JTH 33J1a4H HA
COBPEMEHHOM YPOBHE TPEOOBAaHMH MOIYT ObITh PELICHbI TOJBKO C UCHIOJb30BAHHUEM CIYTHHUKOBBIX
METOMIOB. AApOM COBPEMEHHBIX TI€OAC3UUYECCKUX CITYyTHHUKOBBIX METOAOB SIBJISFOTCA TEXHOJOIMH
OMEPATUBHBIX KOOPAUHATHBIX OMNpEeAeIeHUM (B TOM 4YHCJIE€ W BbICOTHBIX), OCHOBAHHBIE Ha
MCIOJIb30BaHUM IJIOOAJIbHBIX HABUTALMOHHBIX CITyTHUKOBBIX cuctem I JIOHACC u GPS [7, 9].

3amaHue, TOAAEp)KaHUE W BOCHPOU3BEICHUE CUCTEMbl KOOPJHWHAT Ha YPOBHE TPeOOBaHMH,
00€eCIeunBaKOLIUX pelleHre (PyHOAAMEHTAaJbHbBIX MNEPCIEKTUBHBIX 3aJad B OO0JIACTU Te€Ole3UH,
reopusuky, TreoAMHAMUKM M KOCMOHABTHUKH, OOYCJIOBJIMBAeT HEOOXOAUMOCTb CO3JaHUS
reO0ZIe3NUECKOM CETH HA KAUYE€CTBEHHO HOBOM, 00JIe€ BBICOKOM, YPOBHE TOUYHOCTH.

Cucrema koopauHat CK-95 u cymectByromas cetb I'TC, co3gaHHass riiaBHbIM OOpa3oM
TPAAULMOHHBIMU METOJIAMHU T'€OAE€3UH, HE MOIYT, B KAYECTBE MCXOIHOMN Ie0Ie3UYECKON OCHOBBI, B
MOJIJHOM Mepe OO0eCHeYUTh BO3MOKHOCTH MJIsI pPeajiu3alii BCEro IOTEHIHAla COBPEMEHHBIX
CITy THUKOBBIX METOJIOB. B 1aHHOM cllydyae UMEETCS B BUAY HE TOJIBKO PeasibHAasA TOUHOCTD Iy HKTOB
[T C B CK-95, HO 1 HenocTaTOYHasA UX AOCTYMHOCTh U BO3MOXKHOCTh OOeCneUeH s OJIarOnpHUsI THBIX
YCJIOBUM 1isi  COyTHUKOBBIX HaOmwoaeHui. CoBpemenHbie cnyTHUKOBbie [JIOHACC/GPS
TEXHOJIOTUU AK€ B ONEPATUBHOM PEKMME OOECIEUYMBAIOT BO3MOXKHOCTh Mepeaayd KOOPAMHAT Ha
OOJIBIINE PACCTOSIHUSI U ¢ MEHBIIMMH OTHOCUTEJIbHBIMH OIIMOKAMH, YEM B Mbl UMEEM CE€HYaC B
ITC. Eme B Oonbiieit Mepe MmogoOHOE TOYHOCTHOE HECOOTBETCTBHE MMEET MECTO IMPHU pelleHUU
3aJa4 reoauHaMuku. Mcrnonb30oBaHME COBPEMEHHBIX CIIYTHHUKOBBIX TEXHOJOTHMM MOPH PELICHUU
pa3JIMYHBIX TIPAKTHYECKUMX M HAy4YHbIX 3a7a4 TpeOyeT M pa3BUTHUSL COOTBETCTBYIOILIEH WM
BBICOKOTOUYHOU U JIETKO JOCTYITHON UCXOAHOMN Ie01€3UYECKOU OCHOBHBI.

[TocTpoeHHEe TAaKHUX OMNOPHBIX CETEH - COCTaBHAasT 4YacTb pPadOT MO CO3AaHUK) HOBOM
BbICOKO3((PEKTUBHOM TOCYAApPCTBEHHON CHCTEMbI T€OAE3MUYECKOr0 OOECHEeUEHUs] TEePPUTOPUU
Poccunckon Penepaiiid, OCHOBAHHOM Ha IPUMEHEHHH METOIOB KOCMHYECKOM TI€OAe3Uur U
MCIIOJIb30BAHUM I100aIbHbIX HABUTAaLIMOHHBIX CTyTHUKOBBLIX cucteM I JIOHACC u GPS.

Hcnonb30BaHHE METOAOB KOCMHUYECKOW IN€OAE3UM ONPEACIICHUST KOOPAUHAT MPUHLUIIUAIBHO
M3MEHSIET pellIeHUe 3a/1a4 BCel CUCTEMbI Ie0Ie3U4YeCKOoro odecneueHus [3].
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B cpasHenuu ¢ TpaaunuoHHbiIMU Metomamu ['JIOHACC/GPS-texHnonoruu o0OiagaroT
CIE€AYOILINMH OCHOBHBIMH NPEUMY LIIECTBAMM

-  BO3MOXKHOCTBIO TIepedadyd KOOpPAUHAT MNPAKTHYECKHM Ha JIObIe PACCTOSHHUS C
OIEPATUBHOCTHIO U TOYHOCTBIO, HEAOCTY MHBIMU JJISI TPAAHULUOHHBIX HA3€MHbBIX METOHOB:;

- 3HAYUTEJIbHBIM CHHXKECHHEM 3aTPaT B CBS3M C OTCYTCTBUEM HEOOXOIAMMOCTH COOPYKEHHUS
reOIe3NUYECKHUX 3HAKOB,

- YMEHBIIEHHEM pPHUCKAa MNpPU BBINOJHEHUU padOT, OCOOEHHO B TPYAHOAOCTYIIHBIX U
KJIMMATUYECKHU CJIOKHBIX PAUOHAX;

- OTCYTCTBHEM TPeOOBAaHHMSI K B3aUMHOM BUAUMOCTU MEXKAY IYHKTAMH, MO3BOJISIIOLIUM O€3
COOPYKEHHSI Ie0Ie3MYECKHUX 3HAKOB PacIojiaraTth IyHKThI B MeCTax, 0ojiee OJIaronpUsITHBIX JIJIs UX
COXPAHHOCTHU U TOCJIEAYIOLIErO UCTIOJIb30BAHUS,

- PE3KUM IIOHHXKEHHEM TpeOOBaHUH K IUIOTHOCTH HCXOJHOM TI'€0I€3UYECKOH OCHOBBI,
MO3BOJISIKOIIMM Ha 2 TOPSAAKA COKPATUTh KOJMYECTBO IE€OIC3UUYECKUX MYHKTOB, KaK MPU CO3JaHUU
['OCy1apCTBEHHBIX TI€OAE3UYECKUX CE€T€H HOBOIO IIOKOJICHUS, TaK OIMNOPHBIX IYHKTOB IIPH
BBITTOJTHEHUH N€OAE3NIECKUX Ch€MOK IITUPOKUM KPYTOM IOJIb30BaTEIIECH;

- OOJIbLIIEH MPOCTOTOM B OPraHU3aLlMKM W BBITOJHEHUH PadOT, OCOOEHHO B TPYAHOAOCTYITHBIX
U KJIUMAaTHYECKU CJIOXKHBIX PauOHAaX;

- OOJIBIIMM YPOBHEM aBTOMATHU3ALIMU HA BCEX CTAAMSX IPOBEACHHUS PaOOT, OTCYTCTBHEM
TEXHUYECKON 3aBUCUMOCTHU OT BPEMEHU CYTOK, I'0Ja, MOTOHBIX Y CJIOBUM,;

- 0oJiee BBICOKUM YPOBHEM KYJIbTYPhI TPYJa MPU UCIIOJHEHUH T€OIe3UIECKUX PaOOT;

- JIVUIIMMM BO3MOKHOCTSIMHM Il  OOBEAMHEHUST TOYHOM IUIAHOBOM U BBICOTHOU
reo/Ie3UYeCKOil OCHOBBI Ha 0a3e MCIIOJAb30BAHUS €IUHOM TEXHOJOTHHM, COBMEILEHUS ITYHKTOB
HOCUTEJIEH KOOPAUHAT U BBICOT U CBSI3U CYLUIECTBYIOLIUX IJIAHOBBIX U BBICOTHBIX CETEH.

OTKPBIBAKOTCSI NEPCOEKTUBBI AJIs1 CO3AaHMsI M MCIIOJb30BaHMsI ABTOMATU3UPOBAHHBIX CHUCTEM
OMEPATUBHBLIX ChEMOK, OCHOBAHHBIX Ha COBMeCTHOM Hcnojib3oBaHuM I JIOHACC/GPS-TexHonoruii
1 HAPPOBBIX HA3EMHbIX, BO3AYIIHBIX U KOCMUYECKUX ONTHKO-3JICKTPOHHBIX, PAJIHUOJIOKALUOHHBIX 1
NPYITUX ChE€MOYHBIX CUCTEM LU(PpoBOro kaprorpapupoBaHus. IIpuMeHeHHE TaKUX CUCTEM MOXKET
OBbITh OCOOEHHO 3(P(PEeKTUBHO IPH MPOBEACHUH TOPOJACKUX ChEMOK MHOIOLIEJIEBOIO HA3HAUEHUS C
nocaeayroie (mo Mepe BO3HUKHOBEHMSI MOTPEOHOCTEM) BEIOOPOUYHOU LEJIEBOM 00PaOOTKOM U IpH
BBIIOJJHEHUM ChEMOK B YPE3BbIYAMHBIX CHUTYalUsIX B PEXKHUME, NOPUOJHKEHHOM K PEXKUMY
pEaJIbHOrO BPEMEHHU.

OnHuM U3 HauOoJee MNEePCIEKTHUBHBIX HAMNPAaBJICHUN OMNEPATUBHOIO HABUTALIMOHHOIO H
reofle3NUecKoro oOecreueHus] MOTPeOuTeNsl SIBJISIETCS CO3JIaHHME CEeTel aKTUBHBIX IYHKTOB
CITy THUKOBBIX CUCTEM KOOPAUHATHBIX OINPEACICHUN PEaJIbHOTO BPEMEHHU.

YUpessuiuaiino 8axdCHON OCOOEHHOCMbIO 2e00e3UUEeCKUX CRYMHUKOGBIX MEXHON02UT ABJIACMCA
BOZMONCHOCIb OOHOBPEMEHHO20 ONPeOeieHUsl ¢ CONOCMABUMBIMU MOYHOCMAMU, KAK HIAHOBBIX
KOOPOUHAM, MAK U 2e00e3UYECKUX GbICOM.

[losiBosieTcst  BIIOJIHE  peaJibHasi BO3MOKHOCTb — peaiM3allud  METOAAa  CITyTHUKOBOTO
HUBCJIUPOBAHMS, KAK aJIbTEPHATUBBI T€OMETPUUECKOMY HUBEJIHPOBAHHUIO, HO B 3HAYUTEJIBHO OOnee
OMEPAaTUBHOM M ACLICBOM BapuaHTe. OIHAKO I MNPAKTHUYECKOTO MPUMEHEHHS TAKOr0 METOAA
HEOOXOAUMO COCTAaBJICHHME MO TI'PABUMETPUYECKHUM M CIIyTHHUKOBBIM JTAHHBIM TOYHBIX J€TaJbHbIX
KapT BBICOT KBA3UTI€OH1a HA COOTBETCTBYIOIIMX TEPPUTOPHUSAX - MO CYILIECTBY HOBOrO TOYHOI'O BUAA
NUCXOJTHOTO Ne01€3UUECKOr0 00ECIEUEeHUS.

[Ipy TpaaMLIMOHHBIX BUJAX I'€OAEC3MUECKHUX HU3MEPEHMM CHUCT€Ma BBICOTHOTO OO€CIeUEHUS
pa3BUBaJlacb OOOCOOJIGHHO OT CHCTEMbl IIJIAHOBOrO OO€CHedeHUs: BBICOTHOE M MJIAHOBOE
o0ecrneueHrue CO37aBaJioCh MyTeM Pa3BUTHSI ABYX Pa3HbIX BUAOB reoae3nveckux cereil. Ilnanosoe
OOOCHOBAaHHE pA3BUBAJIOCh HA OCHOBE IUIAHOBBIX TI€OJIE3UYECKHUX CeTeM TPUAHIYJSIMUN U
MOJIMTOHOMETPHUHU, & BBICOTHOE — HA OCHOBE CETEH N€OMETPUUYECKOIO HUBEJIUPOBAHUS.

CucremMa HOPMAJbHBIX BBICOT Ha TePpUTOpPUU POCCHU peaim30BaHA CEThK) BBICOKOTOYHOIO
reoMeTpuueckoro HupenupoBaHus I u Il knmaccoB — rnmaBHOM BbICOTHOM OCHOBBI (I'BO) cTtpaHsbI.
CeTb reomerpudeckoro HuseaupoBanus I u Il knaccoB o01en NpoTsSKEHHOCThE) 0KOJI0 400 ThICAY
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KM HMMEET OJIWH HWCXOOHBIM IYyHKT KpOHmITAAT, B KOTOPOM 3HAYEHUE HOPMAJIbHOW BBICOTHI
NPUHUMAETCSA PABHBIM HYJIKO.

Bcsi ceTh HUBETUMPOBAHUSI O0Pa3yeT IMOPSIKA THICSYHM 3aMKHYTBIX IMOJIUTOHOB, MO KOTOPBIM
MPOU3BOAUTCS] YPABHUBAHHUE CE€THU KaK CBOOOJHOM ¢ OMOPOM Ha OAWH HMCXOAHBIM MyHKT. IlosTOMY
CUCTEMA HOPMAJIbHBIX BBLICOT HA BCEH TMPOTSHKEHHOCTU HUBEJIUPHOU CETU HE UMEET BHEIUHETO
KOHTPOJISI, HECMOTPSI Ha TO, 4TO TeppuTopus Poccun nmeer OeperoByro JUHUK MPOTSKEHHOCTBIO
okoJi0 12 000 kM, OMBIBAEMYK) MOPSAMU TPEX OKEAHOB, U B KAXKIOM W3 3TUX MOPEU PACIIOIOKEHO
MO0 HECKOJIbKO YPOBHEMEPHBIX IMOCTOB, MMEKIIMUX BBICOKOTOUYHYK CBs3b C TJIABHOW BBICOTHOH
OCHOBOM. Tak Kak OTJIHMYHE YPOBHS OAHOIO MOPSl OT APYroro MOXKeT AOCTUraTh MeTpa U 0ojiee, TO
YPOBHEMEPHBIE JAHHBIC HE MOT'YT CJIYKUTh KOHTPOJIEM TOUYHOCTH HUBEJIUPOBAHUS.

[Tpumenenue IJIOHACC/GPS TexHOJOruiM MO3BOMSET PAa3BUBATh IMJAHOBOE M BBICOTHOE
OOOCHOBaHHUE C TIIOMOIIBK) OJHOM M TOM K€ COBOKYINHOCTH Te€OJAe3uYecKux cetrei. JLs
COrJIAaCOBAHUSI M3MEPEHHBIX BEJIWYMH (HOPMAJbHBIX W TE€OAE3UYECKHX BBICOT), IOJy4YaeMbIX
COOTBETCTBEHHO MO JAaHHbIM HUBeaupoBaHus U JaHHbIM [ JIOHACC/GPS uzmepenuii, HEOOXOAUMO
TOYHOE 3HAHUE BBICOT KBA3UT'€OHUIA.

HoBast CTpykTypa CUCTEMBI Me01€3UYECKOr0 00eCneUeHus IOKa3aHa Ha pUC. 3.

[IpyMeHEHHE COBPEMEHHBIX CIYTHUKOBBIX TEXHOJOIMH ONTHUMAJIbHBIM OOpPa30OM pa3BUBAET
CUCTEMY T€OJIe3UYECKOro OOECHeUeHHus, CO3JaBas yCJIOBHS, B TOM YHCIE, WM JJII peaju3aluu
NOTEHLMAJa TUIAHOBBIX W BBICOTHBIX OIOPHBIX CETEH, CO3JaHHBIX HA OCHOBE TPAJULIMOHHBIX
METOI0B I'€OIC3UYECKUX U3MEPECHUU.

BpICIIUM 3BEHOM B HUEpPAPXUU OIOPHBIX TEOAE3UYECKUX CETEM B CUCTEME I'€OAE3UYECKOIO
OoOeCreYeHUsl SIBJISIETCS OAHA M Ta K€ COBOKYIIHOCTb TI€OAE3MYECKUX NYHKTOB CHYTHUKOBBIX
reoge3ndeckux cered MAI'C, BI'C u CI'C-1, koTopble SBJSIFOTCS (PU3HMUECKON peain3aluei
OQHOBPEMEHHO BBICOKOTOYHOU CUCTEMBI KOOPAUHAT U CUCTEMbI HOPMAJIbHBIX BBICOT.

CTpyKTypa U TE€XHOJIOTUSI TMOCTPOCHUS CIyTHUKOBBIX IEOAEC3HMUYECKUX CETEH, CO3/1aBA€MbIX
PockapTrorpadueii, onpeaensieTcsi, BO-NEPBbIX, — HEOOXOAMMOCTbK) CO3JaHUsI €IUHOH CHCTEMBbI
re€OAC3NYECKUX KOOPAMHAT M MOAAEPKaHUSI €€ Ha YPOBHE COBPEMEHHBIX TPEOOBAHMM HAyKH,
S5KOHOMHUKH M O0OecrnedeHusi O€30MacHOCTHU, M, BO-BTOPbIX, — 3aJladyaMH, BO3JIOKEHHbIMU Ha
Pockaptorpadguro, no BeaeHuto CriyxObl nedopMaliiui 3€MHOH KOpPbI, BXOZAIIEHM B COCTaB
denepanbHOM CUCTEMBI CEHCMOJIOTHYECKUX HAOJKOAEHUM U IMIPOTrHO3a 3eMJIETPSICEHUH.

Cy1lIeCcTBYyOIIAsl Te€OIe3UYeCKass OCHOBA, CO3JaHHAsl C MOMOLIBK) TPAAHULHUOHHBIX METOIOB
re€OZIC3NUECKUX U3MEPEHUN HE OOECIEYMBACT HA AOJLKHOM YPOBHE BO3MOKHOCTH 3()(PEKTHUBHOIO
MCIOJIb30BAHUSI COBPEMEHHBIX BBICOKO3(P(PEKTUBHBIX CITYyTHUKOBBIX TEXHOJOTHMM MO CJCAYHOIIUM
OCHOBHBIM ITPUYUHAM:

- TOYHOCTb CYIIECTBYIOIINX FE€OAE3UYECKUX CETEH HE€ OTBEYAET COBPEMEHHBIX TPEOOBAHUAM
5KOHOMHKHU U OOOPOHbBI CTPAHBI,

- Iy HKTBI OMOPHBIX M€OAE3UYECKUX CETEH, KaK MPaBUJIO, PACHOJIArarOTCs B TPYAHOAOCTY ITHBIX
MeCTax, HeONarOmpUsITHBIX IJIsI UX MOCJHCAYIOMIErO HCIMOJb30BAHUS B CUCTEME T€OJAE3UUECKOTO
ooecneueHus ¢ anmnaparypoi I IOHACC/GPS;

- OOJIBIION 00BEM I€OAe3UYECKHUX MYyHKTOB, CYIIECTBYKIUX OMOPHBIX M€OAE3UYECKHUX CETEH,
M MECTa UX PACMHOJIOKEHHUS JeJarT 3aJady UX MOAACP KaHHs B padOYeM COCTOSIHUM MPAKTHUYECKU
TPYZAHO BBIIOJITHUMOU B COBPEMEHHBIX Y CJIOBUSIX.
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EanHaa cucreMa (pyHIAMEHTAJILHBIX IapaMeTpoB

Ceru ®AI'C, BIC, T'®I'C u CI'C-1

JleraJibHBIE KAPTHI BHICOT KBA3HI€0OHAA
(undpoBbie MOaEH)

l

l l

Cetu CNYyTHUKOBOE HuBenupHble CETU OnopHbIE
TPUaHrynayumn u HUBENUPOBAHNE |, || Knaccos rocyaapCTBEHHbIE
MOJIMTOHOMETPUU - (MBO) rpaBUMETPUYECKUNE

(I'TC) | : - cetu |, Il n 1l

S I i _______________ [ KNaccoB
E
HndpdpepeHunanbHble TeTanbHble : l
CTaHLn tonorpacpuyeckue | NleTanbHbIe
CbEMKH rpaBUMETPUYECKNE
l CbEMKM
3agaun
| 3eMenbHON 3agaun
pedopPMbl HaBurauum

Puc. 3. Mepapxudeckasl CTPyKTypa CUCTEMbI T'€0/Ie3MYeCKOro 00ecneyeHus

' ocynapCcTBeHHasi Treoae3uyeckass Ce€Th, cO3gaBaeMass B COOTBETCTBUU «KOHLENUUEH
nepexoaa Tomorpado-reoae3nveckoro MpOU3BOACTBA HAa ABTOHOMHBIE CITyTHHKOBBIE METOIbI
KOOpAUHATHBIX onpeaeneHuin» (1995r.) m ¢ “OCHOBHBIMM MOJOXKEHUSIMH O IOCTPOCHUHU
rocy1apCTBEHHONW reoae3ndeckor cetu Poccuiickoit @Depepauun” (2003 1), CTPYKTYPHO
dopMupyeTcs MO NPUHIMIY MNepexoa OT OO0IEero K 4aCTHOMY M BKJIIOYAET B Ce0s Ne0/Ie3UUECKUE
MOCTPOCHUS PA3JIUUYHBIX KJIACCOB TOUHOCTH:

- (pyHIAMEHTAJIbHYI0 acTpOHOMO-reoae3nvdeckyro cetb (PAI'C), cocrosmyrw uz 50 - 70
YHKTOB, BKJIKOYAsd MNYHKTbl KOCMHYECKOU TE€OAEC3UYECKON CETH, IIPU PACCTOAHHUSIX MEXKIY
nyHkTaMu, paBHbIXx 650 - 1000 kM. M3 Bcex nmyHkTOB PAI'C 10 - 15 goJKHBI OBITh TTOCTOSIHHO
NEUCTBYKOILIUMHU, & OCTAJbHBIE - MEPHUOAUUYECKHU IIEPEOINPEACIISATLCI IPynrnaMu ¢ LHUKIUYHOCTBIO,
3aBUCSALIEH OT T'€OJUHAMHUYECKON AKTUBHOCTH PErHOHA;
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- BBICOKOTOYHast reoae3ndeckas cetb (BI'C), cocrosimas u3 500 - 700 myHKTOB, npu
PACCTOAHUAX MEXIY CMEKHBIMH ITyHKTaMH, pPaBHBIX 150 - 300 kwM;

- CIyTHUKOBasi reoae3nyeckas cetb 1 knacca (CI'C-1) npu pacCTOSHUAX MEXKAY CMEKHBIMU
MyHKTamMH, paBHbIX 30 - 35 kM B 00kUTHIX parioHax U 40 - 50 kM u OoJee - B MaTOOOKUTHIX. B

SKOHOMUYECKH pPa3BUThIX pakioHax NyHKTbl CI'C-1 MoryT pacnojaraTeCsi U ¢ OOJbLIEH
MJIOTHOCTBIO, B 3aBUCUMOCTHU OT TpeOOBaHUN MUHUCTEPCTB U BEAOMCTB.

Yacte nyHkTOB POAI'C wnHTErpUpyercs B MHPOBYK) CHOYTHUKOBYK) CE€Tb B paMKax
MEKIY HAPOIHBIX ITPOTPaAMM.

B nepByro ouepeapr CI'C-1 Oyner pa3BuBaTbCS B palOHAX ¢ MHTEHCUBHOW XO3SMCTBEHHOM
NEATEJIbHOCTBIO.

HeoOxoaumo ocobo ormeTutb, uTO NyHKThI DAI'C 1 BI'C CBsI3bIBAIOTCSI HE MEHEE UeM C 2-
Msi nyHKTamu [T C u ¢ 2-ma nyukramu 1 BO, TeM caMbiMm, peanusyss U NPEeyMHOXasA IMOTECHLHAI
crapou ' T'C, 1 uro nmyHktel @PAI'C, BI' C u CI'C-1 pacrionararoTcsi B JI€rkO IOCTYMHBIX MECTaX.

Takum oOpa3zom, AJisI CO34aHMsI YKAa3aHHOM HOBOM BbICOKOA()(PEKTHMBHON TIOCYAapCTBEHHOMH
CUCTEMbI TI'€OAE3UUECKOro odecnedeHus: tepputopun Poccuiickon denepaniiy, OCHOBAHHOW Ha
OPUMEHEHUU TI00ajbHONM HaBUrauuMoHHOW cnyTHUKOBOM cuctembl ['JIOHACC/GPS u apyrux
CPEACTB U TEXHOJIOTHUM, JTOJIKHbBI BBITOJIHATHCS

l. BBICOKOTOUYHBIE T€OAE3UYECKHUE HU3MEPEHUSA C HA3EMHOW CITYTHUKOBOW ammaparypod Ha
NyHKTaX  CO3J4aBaeMbIX  (PyHAAMEHTAJbHOH  acTpOHOMO-reoae3ndeckon cetu  (PAIC),
BbICOKOTOUYHOI reoae3nyveckoit cetu (BI'C) u cnyTHukOBOI reoge3snyeckoit cetu 1 knacca (CI'C-1);

2. AOCONIOTHBIE M3MEPEHUSI 3HAYEHUH YCKOPEHHUsS CHJIbI TSDKECTH g € TMOMOIIBIO

BbICOKOTOYHON TI'PaBUMETPUUYECKOM anmapaTrypbl U ONpPEeAeJeHUS HOPMAJIbHBIX BBICOT HA MYHKTAX
OAI'C u BI'C;

3. PaboOThI 1O MOCTPOEHUIO BBICOKOTOUHBIX KAPT BBICOT KBA3WUI€OHUJA ¢ TI'PaBUMETPUUYECKUM

METOJIOM, HEOOXOMUMBLIX IIPU OMNpENeIEHMH HOPMAaJbHBIX BBICOT FH’ ¢ HCHOJIL30BAaHUEM
r100AJIbHBIX HABUTALIMOHHBIX CITyTHUKOBBIX CUCTEM;

4. PaOOThl MO COIJIACOBAHMID HA COOTBETCTBYIOIIEM YPOBHE TOYHOCTH T'€OLEHTPHUUYECKOM
CUCTE€Mbl KOOpAUHAT, 3amaBaemoil nyHkTamu ©OAI'C, ¢ MexayHapoAHOM HEOECHOHW OINOPHOU
cuctemort (ICRS — International Celestial Reference System), He cBsi3aHHOM OoJiee C SKBATOPOM H
SKJIMOTUKOM, a 3a()MKCUPOBAHHOM OTHOCUTEJIBHO CHCTEMbl HaIpaBJiecHHM Ha 212 KBa3apos,
MPUHUMAEMbIX 3a HEMOABMKHBIE B MPOCTPAHCTBE M PACHPEACIICHHBIX MO0 BCeMy HEOy CO CpeaHEeH
MJIOTHOCTHIO | KkBasap Ha 194.6 kBagpaTHBIX rpaayca.

BbICOKasi TOUHOCTD CJICIKEHHS 3a MOJIOKEHUSIMUA HHCTPY MEHTOB, C KOTOPBhIMH HAOIIOIAI0OTCS U
ONPEeAeNSIFOTCS KOOPAUHATHI KBA3apOB, U OJHOBPEMEHHO 3a nmapaMeTpamu BpaiieHus 3emiau (11B3),
obecrneunBaroiuMu CBs3b HeOecHON (ICRS) 1 HOBOI MeKIyHapOAHOM 36 MHOM OMOPHOM CUCTEMOM
(ITRS — International Terresrial Reference System), mo3BojseT yCHEIIHO peaThb LEJbIA P
NPaKTUYECKUX 3a]1a4.

[To u3MepeHusiM, YKa3aHHbIM B I1. 1, OnpeaensroTCs reoie3ndeCKue KOOPAUHATHI. IIUpoTa B |
noarora L. v BbICOTA /1 B INPUHSATOM CUCTEME KOOPIHHAT.

[Io u3MmepeHusiM, yKa3aHHbIM B I.. 1 uW 2, OCYILIECTBJSIETCS 3adaHUE aOCOJIIOTHOH
rPAaBUMETPUUECKOM CHUCTEMbI. DTH U3MEPEHUS, B YACTHOCTH, MO3BOJIST B JAJIbHEUIIEM BbISIBIISITD
BO3MO>KHBI€ MPHUYHMHbI U3MEHEHUN KOOparuHAT Iy HKTOB DAL C u BI C BO BpeMeHH.

[I0 BBICOKOTOYHBIM BBICOTaM kBazureouga ¢ (m. 3) U reoge3uyveckuM BbicoTam H (1. 1)

OMPEAEIISIFOTCS HOPMaJibHbIE BBICOTBI /| paHee orpeaessieMble ¢ BbICOKOW TOUHOCTBIO TOJBKO H3
r€OMETPUYECKOIO HUBEJIUPOBAHUS.

[Io acTpoMeTpuueCcKuM JaHHbIM (1. 4) reOLIEHTPUYECKasl CHUCTeMa KOOPAWHAT, 3a7aBacmast
nyHkramu  DAI'C, cornacoBbiBa€TCA  Ha  COOTBETCTBYIOLIEM  YPOBHE  TOYHOCTH  C
dyHIaMeHTaJIbHBIMUA ACTPOHOMHYECKUMU (HEOECHBIMH ) CUCTEMAMU KOOPIUHAT.
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[.3.2. OcHosuvie npunyunol oanvHetiuie2o pa3eumist 20CyO0apCmeeHHol 2e00e3U4eCKoll cemu

['ocynapcTBeHHasi reofe3uvyeckasl CeTb, CO3/1aBaeMasi B COOTBETCTBUU C  (OCHOBHBIMH
MOJOXKXEHUSIMHU O MNOCTPOCHUM TOCYAApPCTBEHHOH reonae3nydeckon cetu Poccuiickon Penepauun’
(2003 r.), CTpYKTYypHO POpMUPYETCS MO MPUHLMITY MepexoAa OT OOIIero K YaCTHOMY M BKJIIOUYAET B
ceOs1 reoae3ndeCKUe MOCTPOCHMSI PA3JIMYHBIX KJIACCOB TOYHOCTH:

e hyHOaMEHTaJIbHYIO aCTPOHOMO-Teoie3ndeckyro ceTb (PAIC),
® BLICOKOTOUYHYI reoae3ndeckyro cetb (BI'C),

® CIIyTHUKOBYIO reofie3ndeckyro cetb 1 knacca (CI'C-1).

Ha OCHOBE J3THUX MNOYHKTOB CO3JAKOTCA CHUCTEMBI IIOCTOSIHHO MAEUCTBYHOLIUX IIYHKTOB
CIIyTHUKOBBIX HAOJIIOJCHUU C LENbK0 OOECIEYEeHUs] BO3MOXKHOCTEH OMNPENEJICHHS KOOPAWHAT
NOTPEOUTEIISIMU B PEKUME PEaJIbHOIO BPEMEHU UK OJIU3KOM K PE€aIbHOMY BPEMEHHU.

B  ykKasaHHyH CHUCTEMY TMOCTPOCHUH BIUCBHIBAIOTCA TaKXKe CYLIECTBYIOIIHUE CETHU
TPUAHTYJISILUU U TIOJIMTOHOMETPUUA 1 ...4 KJI1acCOB.

[Io mepe passutus cerer PAIC, BI'C u ClI' C-1 Beimonusierca ypasHusanue Bcen 11 C munu
€€ OTIEIbHbIX YYaCTKOB C MENbI0 OO0jiee MOJHOM W OBbICTPONM peaau3aliid HaKaljnBaeMOH
reoIe3n4ecKor HHPpOPMaLMU.

[.3.3. @ynoameumaivHas ACMPOHOMO-2€00e3UYECKAs CEeMb

BhICIINN YPOBEHb B CTPYKTYPE€ KOOPJAMHATHOTO O0ECHEUEeHUs TeppuTOopun Poccumn 3aHUMAET
dyHOaMeHTaJlbHAsT aCTPOHOMO-reoae3nveckass ceTb. (OHa CHOY>KUT HCXOOHOHW TIeOe3U4YeCcKOM
OCHOBOHU JJIs1 JAJIbHEHIIErO IMOBBILIEHHUS TOYHOCTHU IMYHKTOB I'OCYAAPCTBEHHOH TI€OAE3UYECKOU
cetu. @AL' C nmpakTHYECKH peaiM3yeT I€OLECHTPUUYECKYIO CUCTEMY KOOPJAMHAT B PAMKAaX PEILICHUS
3aJ1a4 KOOpJAMHATHO-BpeMeHHoro ooecnedenus (KBO).

POyHaaMeHTallbHAasA AaCTPOHOMO-TE€OEC3UYECKAsA CETh COCTOUT U3 IMOCTOSSHHO ACUCTBYHOIIUX U
MEPUOIMYECKH ONpeAeIsieMbIXx MNyHKTOB Pockaptorpaduu, (QOpMUPYIOIIHUX €AUHYHK CETb Ha
Tepputopun Poccurickon denepanuu.

B cocTaB noCTOSIHHO AEUCTBYHOINMX MyHKTOB PAI'C mo corjacoBaHUIK) MOIYT BKJIKOUATHCS
MyHKThI CJIy>XObl BpalneHuss 3emyin I'occranmapra PocCumM, MyHKTbI CITYyTHHUKOBBIX HAOJIKOACHUM
PAH u nyHKTBI paAHOUHTEPPEPOMETPUIECKUX U3MEPEHHM CO CBEPXAJIMHHOM 0a30H, a TAK)KE 4acCTh
AI'TI KI'C, pacnonokeHHbIX Ha TeppuTOpUHr cTpaHbl. Ha crtanumn oOpadOTKU U3MEPEHUN B COCTaB
MOCTOSAHHO AE€UCTBYOMIUX MyHKTOB B @AL' C MOXKET TakKe BKJIFOUATHCSA YaCTh Iy HKTOB, BXOSIINUX
B MEXKIYHAPOJHYIK I€OAMHAMUYECKYIO CeThb IyHKTOB (1GS).

B cocraB nepuoanuecku onpenesieMblx MyHKTOB PAI'C MOryT ObITh BKJIFOUEHBI ITy HKThI
Pockaprorpadpuu, PAH nu AI'TI KI'C Ha TeppuTopuu CTpaHbl, HE BOLIECAIINE B YHUCJIO MOCTOSIHHO
nercteyromux nyHKTOB P@AI'C, nyHktel HaOmoaeHunn ['JIOHACC, a Takke NyHKTBI CIIy>KOBbl
BpaieHus: 3emud I occtanmapra POCCHM M MyHKTBI, NEPUOJAUYECKH YYACTBYIOINHE B IpOrpaMmmax
JIa3epHOM JIOKAIUKU CITy THUKOB U JIJIMHHOOA3UCHOMN paguoOUHTEP(HEPOMETPUM.

Pacrionoxxenue octanbHbiX NYHKTOB DAI'C onpepensercs, UCXOAs U3 pPELICHUSA 3a1a4
r€OMHAMUKH U TPEOOBAHUS PABHOMEPHOTO MOKPBITHS BCEH TEPPUTOPHUH CTPAHBI.

PaccrosiHue Mmexxay cMeskHbIMU IyHKTaMu PAL'C - 650...1000 kM.

KonnuecTBO, PacrioioKEHUE TMOCTOSSHHO JAEUCTBYIOIIUX M TIEPUOAHUYECKU OTIPEACIISIEMbIX
nyHKTOB PAI'C, cocTraB ammapaTypbl M HOpOrpaMMbl HAOJIOACHUH OIPEAEIISIOTCS Hay4YHO-
TEXHUYECKOM MNporpaMmon mnoctpoeHuss U (pyHkiuoHupoBaHuss PAI'C ¢ yueroM OpPOEKTOB
MEXAYHAPOAHOTO COTPYAHUYECTBA.

Bce nyHktel @AI'C po/oKHBI OBITh  (PYHAAMEHTANIBHO 3aKpEIUICHbl € OOECIEUYEHHEM
OJTOBPEMEHHOM CTAOUJIBHOCTH MX MOJOKEHUS KaK B IJIAHE, TaK U MO BBICOTE.

[IpocTtpancTBeHHOE NOJIOKEeHHE ITYHKTOB DAI'C ompepensercss MeTogaMu KOCMHYECKOM
r€OJIC3UN B I'€OLEHTPUUECKOU CUCTEME KOOPAMHAT OTHOCUTENBHO LIEHTPA MACC 3€MJIU CO CPEIHEU
KBagpaTudeckon omuoOkon 10...15 cM, a cpenHsisi KBaapaTUdecKkasi OlIMOKa B3aUMHOTO MOJIOKEHUS
nyHKTOB PAI'C momxkHa ObIThb He OoJiee 2 CM IO IJIAHOBOMY MOJIOKEHUK) U 3 CM IO BBICOTE C
YUETOM CKOPOCTEU HUX HU3MEHEHUS BO BPEMEHU. B 4MCI0 OCHOBHBLIX 3az1au mocTtpoeHuss DPAIC



23

BXOJIUT AOCTH)KEHHUE TPEeOyeMOW TOYHOCTH M JIOCTOBEPHOE OLCHUBAHUE TOUYHOCTH CO3/1aBA€MOMU
HOBOU TE€OLIEHTPUYECKOU CUCTEMbI KOOPAWHAT U ONPEAECICHHUE HU3MEHEHUM KOOPAHHAT ITY HKTOB
OAI'C BO BpeMeHU.

Ha nyHktax @AI'C BBINOMHSIOTCSA ONPEAECIEHUST HOPMAJbHBIX BBICOT W aOCOJIOTHBIX
3HAUYEHUM YCKOPEHUM CHJIbI TsKECTU. OTnpenesieHuss HOPMaJbHOM BBICOTBI  MPOU3BOAUTCS
HUBEJIUPOBaHUEM He Hibke Il kjacca TOYHOCTH, aOCOJIOTHBIE OMPEACTICHHUS CHUJIbI TSKECTH - IO
IporpaMme OmnpeaeaeHus: (PyHIaMEeHTaIbHbIX I'PABUMETPUYECKUX Ty HKTOB.

[leproauuHoCcTh 3TUX ompeneyseHud Ha nyHkTax @AL' C ycraHaBnuBaeTcsa B mpeaeaax d...38
JIET ¥ YTOUYHSIETCS B 3aBUCUMOCTH OT OXKUIAEMbBIX U3MEHEHUUN U3MEPSEMBIX XapaKTEPUCTHUK.

3anaBaemMasi nmyHktamMu DAL C reoueHTpuydeckass CUCTEMa KOOPAUHAT COTJIACOBBIBAECTCS HAa
COOTBETCTBYIOIIIEM YPOBHE TOYHOCTH € (PyHAAMEHTAJIbHBIMU ACTPOHOMHUYECKHUMHU (HEOECHBIMMU)
CUCTEMaMU KOOPAUHAT W HAACKHO CBS3BIBACTCA C AQHAJOTMYHBIMU I[YHKTAMU Pa3JIUYHBIX
rOCyZIapCTB B paMKax COIJIACOBAHHBIX HAYYHBIX IPOEKTOB MEKAYHAPOIHOTO COTPYIHUYECTBA.

[lapamMeTpnl CBA3M MEXAY 3€MHOM CUCTEMOH KOOpPAMHAT, 3amaBaeMor nyHkramu 11C, ¢
dbyHIaMEHTaJIbHBIMH ACTPOHOMHYECKUMH (HEOECHBIMH) KOOpPAWHATAMHU Ha aACKBAaTHOM VPOBHE
TOYHOCTH YCTAHABJMBAIOTCS onepaTuBHbiIMM HaOmwoaeHusMd I[I'CBU wu  nyOnukyrTCs B
CIIELIMAJIbHBIX OIOJUIETEHSIX 3TOM CJTy )KOBI.

1.3.4. Boicoxomounas 2e00e3uyecKast cenv

BTopoil ypoBeHb B COBpeMeHHOU CTPyKType 11T C 3aHMMaeT BBICOKOTOYHAS I€OAEC3UUYECKAs
CETb, OCHOBHBIC (DYHKIIUH KOTOPOU COCTOSIT B AAJIbHEUIIIEM PACIIPOCTPAHEHUH HA BCIO TEPPHUTOPHUIO
POCCUM T€OLECHTPUYECKOU CHUCTEMblI KOOPJAMHAT MW YTOYHEHUHU TMAPAMETPOB  B3aUMHOIO
OPUECHTUPOBAHUS M€OLCHTPUUYECKON CUCTEMBI U CUCTEMBI N€OAE3UUYECKUX KOOPAHHAT.

BI'C, napsany ¢ ®PAIC, ciay:XaT OCHOBOM I Pa3BUTHUSA TE€OAEC3UYECKUX MOCTPOCHUM
MOCJIEAYKOIIMX KJIACCOB, a TaKXE MUCIONBb3YETCs A CO34aHUs BBICOKOTOYHBIX KapT BBICOT
KBAa3UIreOUJa COBMECTHO C IPaBUMETPUUECKON UH(POpMaALIMEH U TaHHBIMH HUBEJIUPOBAHMS.

BI'C mpeacrasisier coboi onuparomeecss Ha NyHKTbl PAI'C, ogHOpPOAHOE IO TOYHOCTH
NPOCTPAHCTBEHHOE TE€OAE3UYECKOE MOCTPOECHUE, COCTOALLNEE W3 CUCTEMBbI IMYHKTOB, YIAJECHHBIX
onuH oT apyroro Ha 150...300 km.

I[lyaukter BIC  onpemenstorcst OTHOCHUTENBHBIMHM — METOAAMM  KOCMHYECKOH  I'€OAC3HH,
OOECIIEUMBAIOIIMMU TOYHOCTh B3aUMHOIO MOJIOMKEHMSI CO CPEIHUMH KBAJPATHUECKMMU OLIMOKAMU, HE
[PEBBILLIAOIIAMA 3 MM+5x10°D (rme D - paccrositHue MeKAay IyHKTamH) IO KaKAOM W3 IUIAHOBBIX
KOOPAUHAT U S MM+7x10°D 1o reoge3nyueckoil BoicoTe. Kakapii nyHKT BI'C pgoinkeH ObITh CBsI3aH
M3MEPEHUSIMU CO CMeKHbIMM Ty HKTaMu BI'C 1 He MeHee deMm ¢ Tpemst Omkaiiimvu myHkramu CPAIC. B
UCKIIFOUUTENBHBIX Cy4YasiX Ha TPYOHOAOCTYIHBIX TEPPUTOPHSIX NOMYCKAETCS OTCYTCTBUE CBA3ECU MEXKIY
cMekHbIMA nyHKTamu BI'C npu ycinoBumM Bx CBsI3U ¢ OOJBINMM KOIMYeCTBOM OMM3KUX MyHKTOB PAIC n
MCIIOJIB30BAHUM HAOMOAEHUI OOJIbLIEH MPOAOJIKUTEIbHOCTH.

Ha nysnktax BI'C HOpmasibHBIE BBICOTBI OMNPENEISIIOTC HUBEMpOBaHUEM He Hbke 1l kiacca
TOYHOCTH, a0COJIFOTHBIE OMNPEACNICHUs CHIJIbl TSDKECTH - IO MPOrpaMme OmnpeneeHust (PyHIaMeHTaIbHbIX
IPAaBUMETPHUYECKUX TYyHKTOB. 1IeprOaUYHOCTE 3THUX OMNpencieHui ycTaHaBiMBaeTcss Pockaprorpadueii B
3aBUCUMOCTH OT OXKHAAEMbIX U3MEHEHUM U3MEPSIEMbBIX XapPaKTEPUCTUK. I CBsI3U CYIIECTBYIOILEN CETH C
BHOBb CO3/1aBAEMbIMH T€OIEC3UUECKUMU TMOCTPOCHUSIMUA  ONPEACISIETCS B3aUMHOE TOJIOKEHUE ITYHKTOB
®AI'C u BI'C ¢ Ompxkauvu myHkramMu Al'C co cpeanent kBaapaTHIeCKO OLTHOKOM, HE TIPEBbILIAOIIEH 2 CM
O KaKI0M KoopauHarte. /Ui CBs3U C rIIaBHOU BBICOTHOM OCHOBOU MyHKTHI Bl C MpUBSI3BIBAIOTCS K perepam
HuBeMpHOM cetu | ... Il kimaccoB i CoBMELIArOTCA ¢ penepaMu COOTBETCTBYFOILNUX JIMHUU HUBEJTUPOBAHMUS.
Cyuwectsyroiast cetb MyHKTOB AI'C u BI'C Ha Teppuropun Poccun cospgana B niepuon ¢ 1999 rona mo
2003 roa. CriyTHHKOBAs reoae3ndeckasi cetb Ha 2003 1. coctouT u3 212 MyHKTOB, B TOM YHCJIE:

- 19 moctostHHO AencTBYyOIMX My HKTOB PAIC;

- 15 nepuoauyecku onpenensieMoix my HKTOB DAIC;

- 178 nynkroB BI'C.

CywmectByromasa cetb nyHKTOB @AI'C u BI'C Ha Tepputopuu Poccurickon @eaepauuu Mo

cocTossHUro Ha 2003 roa nokasaHa Ha puc. 4.
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Puc. 4. CymectByrommas cetb NyHKTOB @AI'C u BI C Ha Tepputopuun Poccunickon @enepanuu 1o coctosiHuio Ha 2003 ron.

- MyHKTbI QAL C (ITIOCTOSHHO ACUCTBYIOIIKE,
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[.3.5. Cnymnuxosas 2eooesuyeckas cems 1 kiacca, acmpoHoOMO-2e00e3u4eckast Cems u
2e00e3UYecKie cemi C2yuleHusl

Tperunn ypoBeHb B COBpeMeHHOM CTPykType ITC 3aHMMaeTr CryTHUKOBass reoAe3uyveCKas
CeThb 1-TO kjacca, OCHOBHAas (PYHKIIMS KOTOPOH COCTOUT B OOECIEUEHHUHM ONTUMAJIbHBIX YCJIOBHUM
IJIsT peaiu3alMid TOYHOCTHBIX W OIEPATUBHBIX BO3MOXXHOCTEM CHYTHHUKOBOH amnmnaparypbl OpU
MEePEBOJIE TE€OAE3UMYECKOro obecneueHuss Teppuropun PocCuM Ha CIIyTHUKOBBIE METOMbI
OTIPEAEIICHUSI KOOPAHHAT.

CI'C-1 npencraBasieT COOOM MPOCTPAHCTBEHHOE N€OIE3UUECKOE MOCTPOCHUE, CO34aBaCMOE MO
Mepe HeOOXOAMMOCTHU, B IIEPBYIO oO4epedb, B HSKOHOMHUYECKH PA3BUThIX pPaMOHAX CTPaHbl,
COCTOsIIIIEE U3 CUCTEMBI JIETKO JOCTYIIHBIX IIYHKTOB C IUJIOTHOCTBK), JOCTATOYHOU  [JIs
3(PPeKTUBHOrO HMCMOJIb30BAHUS BCEX BO3MOXKHOCTEH CITYTHUKOBBIX OMNPEACICHUN MOTPEOUTEIISIMU,
KakK IMPaBUiI0, CO CPEAHUMHU PACCTOSAHUAMU MEXKIY CMEXHBIMU Iy HKTAMU OKOJIO 25...33 KM.

CI'C-1 co3pmaercst OTHOCUTEJIbHBIMUA METOAAMH KOCMHUYECKOU reone3ny, 00ecIreduBarOIuMHU
OINPENECIICHUE B3AUMHOIO IIOJIOKEHHUSI €€ CMEXHBIX NYHKTOB CO CPEIHHMMHU KBAJAPATHYECCKUMHU
omubkxamu 3MM+1x107D no KaXIO0HU U3 IJIAHOBBIX KOOPAHHAT U SMM+2x10"'D 1o reoae3n4eCcKou
BBICOTE.

CI'C-1 moxer crpouTbCsi OTAENbHbIMU (pparmMeHTamMu. Co3maBaeMblii (PParMeHT JOJKEH
OnupaThbCsl Ha OKpyxawinue nyHkTbl BI'C m m Bkmouath B cedOs nyHkTbl @AI'C, u BI'C,
pacroaokeHHble Ha Tepputopun pparmenta CI'C-1.

CpenHsisi KBapaTudeckasi omuroOKa onpeaeaeHus moaokeHus myHKToB CI'C-1 OTHOCHTEIBHO
ompkanimux nyHKTOB BI'C u ®AI'C He goykHa npeBbiiath 1...2 ¢CM B pallOHaX ¢ CEHCMHUYECKOM
aKTUBHOCTBIO 7 M OoJiee 0aJIOB M 2...3 CM B OCTaJIbHBIX PErHOHAX CTPaHbI.

HopmanbHble BBICOTBI JOJKHBI omnpenesitbcss Ha Bceex nyHkrax CI'C-1, gubdo wus3
r€OMETPUUECKOTO HUBEJIHUPOBAHMUS ¢ TOYHOCTBIO, COOTBETCTBYIOMIEH TPEOOBAHUSAM K HUBEJIMPHBIM
cetsim 11, 111 knaccoB, MO0 U3 CIy THUKOBOIO HUBEJMPOBAHMS KaK PA3HOCTH I€OAE3UYECKUX BBICOT,
OTIPENECIAEMBbIX OTHOCUTEIbHBIMU METOAAMU KOCMHUYECKON T€OIE3UN, U BBICOT KBA3UT€OU/IA.

OkoHUaTeNbHasAs TOYHOCTh nojoxxeHuss nyHKTOB Cl C-1 ompenensercs mo marepuaiam
00pabOTKU B COOTBETCTBUM C MeTomukamu 110 mnoctpoeHuro CI'C-1, yTBep:kmaeMbIMU
Pockaprorpadueii.

Jlnsa cesizu CI'C-1 ¢ AI'C u HuBenupHOM ceTbr0 4HacTb NMyHKTOB CI'C-1 nomkHa ObITh
COBMEIIIEHA WJIU CBsI3aHA C CYIIECTBYHKOINMMHU nyHKTaMu Al'C U penepamMu HUBEJIHUPHOH CETH HE
Huke 111 knacca. CBsi3b, Kak MpaBUIIO, JOJKHA ONPEACIATHCA METOAAMH KOCMUYECKOU I€OAE3UN CO
CPEIHUMH KBaJAPATUUECKUMH OIIUOKaAMH He Oosiee 2 CM sl MJIAHOBBIX KOOPAWHAT IMPHU NPHUBS3KE
nyHKTOB AI'C 1 1 CM ISt reoae3nyecKux BBICOT MPH MNPUBSA3KE HUBEIUPHBIX penepos. llpu
BbICOTHOM MPUBS3KE MCIOJIb30BaHUE NOYHKTOB Al'C ¢ H3BECTHBIMH HOPMAJIbHBIMU BbICOTAMU
BMECTO HHUBEJIUPHBIX pENepoB He gonyckaercs. Paccrosuue wmexay nyHkramu AlC,
coBMeleHHbIMU ¢ MyHKTamMu CI'C-1 uiau npuBsi3aHHBIMUA K HUM, HE AOJDKHO ObITh Ooubiie 70 kM
npu cpeadHed miaotHoctu CI'C-1 m 100 km npu noctpoeHuu paspexxkeHHou cetu CI'C-1 B
HEOOKUTBIX pairioHax. PacCTOsIHME MEKAy HUBEJIHUPHBIMH penepamMu ajs ¢Bsizu ¢ nyHktamu CI'C-1
TOJIKHO OBITHL HE 00Jiee 100 kM.

B ciydae HEOOXOAUMOCTH MOTYT CO371aBAThCs IT'€OAC3MYECKUE CIYTHUKOBBIE CETH CIyILEHUS
B COOTBETCTBUM C METOAUKAMU, YTBEPKaaeMbIMU PockapTorpadueii.

[IoBTOpHBIE oOnpeneneHuss koopauHat NyHKTOB I1TC wu  BbICOT penepoB  AOJIKHBI
MJAHUPOBATHCS B HEOOXOAMMOM O0BbEME U C TPEOYEMOM TOUHOCTBI) AJIs BBISIBJICHUS Ae(OpMaLii
3€MHOM MOBEPXHOCTU U U3YUYEHHUS 3aKOHOMEPHOCTEN UX U3MEHEHUH

[Ipy HEOOXOAMMOCTH MOBTOPHBIX ONPEACICHUM KOOPAWHAT MNYHKTOB B CEHCMOAKTHBHOM
peruone noctpoenne ClI C-1 mmaHupyercss ¢ moBTOpHBIM onpeaesicHueM nyHKTOB BI'C Ha sToM M
CMEXXHOU TEPPUTOPUSAX .
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B palioHax OpOMCHIEAIINX 3eMJIETPSICEHUM ¢ MArHUTYI0H 5 U 00Jiee TIOBTOPHOE OIPECICHUE
KOOPJMHAT IIYHKTOB TI€OAE3UYECKHUX CE€Ted NOPOBOAUTCS B BO3MOXKHO KOPOTKHE CPOKH.
[IpoTsizkeHHOCTh co3naBaeMbix  (pparmMenToB CI'C-1, Bkmrouas nyHktel BI'C, Ha KkoTOpbIS
onuparorcss pparmentel CI'C-1, nomkHa oOecnedyuBaTh OINOPY HA IIYHKTbI, HE 3aTPOHYTHIE
BJMUSHUEM  TMPOU3OLICAIIErOo 3emJieTpsiceHuss. HeoOXoaumMoCTh MOBTOPHBIX  OMPEACIICHUU
KOOPAWHAT MYHKTOB TI€OAE3UYECKUX CeTeM, OOYyCIOBJEHHas AedopMaiusiMu TEXHOTEHHOTO
MPOUCXOXKIAEHUs,, OOOCHOBBIBACTCS MAPKIIEUACPCKUMU W JAPYTUMH T€0JOr0-re0(pu3n4eCKuMHu
AHHBIMH.

[IynkTel CI'C-1, COBMEIIEHHBIE WIIH CBsI3aHHBIE C perepaMu HUBeJIupHOHU cetu 1. 111 knaccos,
MCITOJIB3YOTCS IS YTOYHEHHSI BBICOT KBa3UI€OUAA.

B HCKIIOUMTENBHBIX CJy4dasXx B paniOHax, HEe OOECIEYEHHBbIX HEOOXOAMMBbIMH TAHHBIMH O
BbICOTAX KBA3UIeOWAa, ISl OIPEACICHUS HOPMAJbHBIX BBICOT JOMYyCKACTCA MNPUMEHEHUE
TPUTOHOMETPUUYECKOTO HMBEIMPOBaHUA. B mocneaHem ciaydae CpenHsisi KBajpaTHyecKas OIHOKa
B3aHMHOI'O MOJIOKEHUSI CMEXKHbBIX MyHKTOB MO BbICOTE AOJIKHA ObITh HE Oosiee 20 cM.

[.3.6. ['eooe3uueckue cemu cCneyuaibHOcO HA3HAYEHUA

CymectByromas mioTHOCTb I'T'C npu yCloBUM NPUMEHEHHSI COBPEMEHHBIX CITYyTHUKOBBIX U
A3POCHEMOYHBIX TEXHOJOIHMH O0€CHeUYMBAET PElIeHHME 3aJa4y KapTorpaupoBaHUs U OOHOBJICHUS
KapT Bcero MaciuTaOHoro psiaa a0 1:500 anst roponos u 1:2 000 a5 oCTaJIbHOM TEPPUTOPHUH.

['eoge3nyeckue Ce€TH COEeHUAJbHOTO HA3HAYEHUs CO3JAal0TCs B TE€X Cy4asx, Koraa
najbHeumee cryumeHue nyHKTOB I T'C SKOHOMHMYECKHM HelenaecooOpa3sHO WM KOorga TpeOyercs
0CO00 BBICOKAsI TOUHOCTb I'€0IE3UUYECKOMN CeTH.

['eone3nyeckrue CETH CIIELMAJIbHOIO HA3HAYEHHUS] CO3JAKTCS B €IHUHBIX T'OCYAapPCTBEHHBIX
CUCTEMAaX KOOPAMHAT WJIM B MECTHBIX CUCTE€Max KOOPAWHAT, YCTAHABJIMUBACMBIX ISl OTIEJIbHbBIX
y4aCTKOB MECTHOCTH.

Yder u XpaHeHUe MCXOMHBIX NAHHBIX, PACKPBIBAIOLIUX IE€PEXO] OT 3THUX MECTHBIX CHCTEM
KOOPAWHAT K TOCYJapCTBEHHbIM CHUCTEMAM KOOPAWHAT (KJIKOYH IEePexoda) OCYIIECTBIISIETCS
OpraHaMy rOCy AAPCTBEHHOIO Ne0AE€3MYECKOro Haa30pa (rocreoHaa3opa).

[.3.7. Opeanuszayus pabom u NpOeKmMuposanie cemeil

[IpOU3BOACTBEHHBIN LMK ITIOCTPOCHUA TE€OAC3UUYECKUX CETEU COCTOUT U3 CIEAVIOIIUX
OCHOBHBIX BHJOB pPaOOT. INPOCKTUPOBAHHUE, PEKOTHOCHHUPOBKA W 3aKPEMJICHUE TIe€OAC3UYECCKUX
MyHKTOB, BBIINOJHEHHE HW3MEPEHUI, MaTeMaTudeckas oOpadOTKa, COCTaBJIEHHME KaTajJOroB H
TEXHUYECKHUX OTYETOB.

OAI'C u BIC co37ar0TCsi B COOTBETCTBHHM € HAay4YHO-TEXHHUYECKUM MPOCKTOM H
CIIELIUAJIbHBIM PYKOBOJCTBOM.

[IpoekTHpOBaHUE TE€ONE3UUYECKUX CETEH BBIMOJHACTCA C YUYETOM BCEX PAHEE HCIIOJHEHHBIX
padoT 1ocje 00CIeI0OBaHNUS COXPAHHOCTH Ire€OAe3MYE€CKUX Ty HKTOB.

BbIOOp MecTa pacronoKeHUs1 Te€OAe3UUECKOro MyHKTAa U TUIA LIEHTPA AOJKEH 00€CNeUnBaTh
NOJITOBPEMEHHYK) COXPAHHOCTb W YCTOHYHUBOCTb IIYHKTOB B IJIAHE M MO BBICOTE B TCUECHHE
NJIATEJILHOTO TIEPUOAA BPEMEHH U yI00CTBA €r0 UCIOJIb30BAHMSI.

[IynkTer CI1'C-1 pacnionararoTcs, Kak nNpaBuiio, B JIETKO U KPYTJIOTOAUYHO AOCTYIIHBIX MECTax
C YCJOBUSIMH, OJIArONPUSITHBIMU JJIsI CIIYTHUKOBBLIX HaOmomaeHui. Ilpu coOmomeHun yka3aHHbBIX
TpeOoBaHuil NyHKTbl CI'C-1 Moryt coBmemiatbCsi ¢ cyulectByromuMu IyHKTamMmu Al'C wuam
penepamu HuBenupHou cetu I-111 kimaccos.

B reogmHamMu4YeCKH AaKTUBHBIX pPEruoHax IIPU BbIOOPE MECTOIOJOXKEHUST IyHKTOB
YUUTBIBAKOTCS JAHHBIE O BEPTHUKAJIbHBIX JIBHI)KEHHMSIX 3€MHOM MOBEPXHOCTHU, a TAKXKE MAHHBIE O
CTPYKType€ pa3nomMoB 3¢MHON KOpbl. CI C-1 Ha TeppUTOPpUAX CYILIECTBYIOIMX T€OJJUHAMHUYECKUX U
TE€XHOINCHHBIX MOJUTOHOB NPOCKTUPYETCS C YUETOM Y K€ CO3IaHHBIX HA HUX IJIAHOBBIX U BBICOTHBIX
r€OIC3NYECKUX TTOCTPOCHHUH.
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Tunel 1IEHTPOB YCTAHABJIMBAKOTCS B 3aBUCUMOCTH OT (PU3HUKO-reorpauueckux yCJIOBUM
palioHa padoT, rIyOUHBI MPOMEP3aHUS U OTTAMBAHUS TPYHTOB, THAPOr€OJOTMYECKOrO pekuMa M
NPYTUX OCOOEHHOCTEN MECTHOCTH.

B nensix oOecnedeHusi AJUTENIbHOM COXPAHHOCTH LEHTPOB IeOAe3UMYE€CKUX MYHKTOB, OHH
NOJJIeKaT NepUOAUYECKOMY OOCIEeNOBAHUIO U IPHU HEOOXOAUMOCTH BOCCTAHOBJICHUIO.

' eone3nyeCcKu IyHKT CYMTACTCS YTPAYEHHBIM, €CJIM HE COXPAHWJICId HHU BEPXHUMH, HU
HIPKHUW LIEHTP W yTpaTa LEHTPAa MNOATBEPKJIACHA HAHHBIMM HHCTPYMEHTAJIbHO-I€OE3UYECKOro
MOUCKA.

[Ipennpustusi PockapTrorpaduu HECyT OTBETCTBEHHOCTb 3a IMOAJAEpKaHHE B padouyem
coctosiHuu MyHKTOB @AI'C, BI C n CI'C-1 B npenenax 3akperui€eHHOU 38 HUMH TEPPUTOPHUH.

[.3.8. Mamemamuueckas oopabomka usmepenuii 6 1'1C

MaremaTtuueckass o00pabOTKa M3MepPeHUil B TOCYJapCTBEHHOM TIeoAe3U4YeCKOM CeTH
BBITMOJIHSETCS MO3TAITHO 10 MEPE HAKOIUICHUSI MAaTEPUAJIOB.

Matematudeckass 00padoTKa reoAe3udeCKuX U3MEPEHUM, BbINOJHSIEMBbIX MPU MOCTPOSHUHN H
moaepHu3zanuu ITC, BKJIHOYAaeT MNOJEBbIC BBIUMCICHUS, MNOPEIABAPUTEIbHBLIC BBIYHUCICHHUS U
YPaBHUBAHUE CETEH.

[loneBbie BBIMMCIECHUS BBIMOJHAKTCA C LEJIBK) KOHTPOJS HU3MEPEHHUM HAa MX COOTBETCTBHUE
NOMyCKaM, YCTAHOBJICHHBIM JE€HMCTBYIOIIUMH HOPMATUBHO-TEXHUYECKUMH aKTaMH U TEXHUYECKHUMU
NpeaNnuCcaHusIMM  Ha  BbimOJaHeHHe pador. Ilpm  BbIMOJHEHUM PadOT  TPaAULMOHHBIMU
reOIC3UYECKUMH METOZAMH MOJIEBbIE BBIYHUCJICHHUS BBIOJHSIOTCS HEMOCPEACTBEHHO HA KaXKJIOM
My HKTE HAOIHOJCHUM.

[Ipy HCHONB30BAaHHM COYTHHUKOBBIX METOAOB KOCMHYECKOU TI€0Ae3UH COOTBETCTBYIOIIUE
KOHTPOJIbHbIE BbIMUCICHUS JOJKHBI ObITh BBIIIOJHEHBI /10 3aBEPIICHMS MOJEBbIX Pa0OT HA OOBEKTE.
OOBbeMBI M COCTaB MOJIEBBIX BbIYHMCJICHUM YCTAHABJIMBAIOTCS B TEXHUYECKMX MPOEKTax Ha
BBIMOJIHEHWE PAa0OT U B COOTBETCTBYKOIMX METOAWYECKHX YKa3aHUAX WU HUHCTPyKuusax. Ilpwm
noctpoeHun OAI'C, BI'C u CI'C-1 noneBol KOHTPOJBHOM OOPadOTKE MNOABEPrarOTCs, Kak
NpaBUJIO, MaTepuajbl HAOMIOAEHHUM IO B3aUMHON CBSI3M IIYHKTOB BHOBb CO37laBa€MbIX U
CYIIECTBYIOIIHUX CETEH.

[lenpr0 NpeaBapUTEIbHBIX BBIYHUCJICHUU SIBJISETCS BEPOSTHOCTHO-CTATUCTHUECKHUM aHAJIN3
pe3yJIbTATOB HU3MEPEHHUM, BBISIBJICHUE M HCKJIYEHUE TPyObIX OIIMOOK, BBIUHCICHHE padOUMX
KOOPJAMHAT, OLIEHKA Ka4yeCTBa U MOArOTOBKA BCEU M3MEPUTEIbHON MH(OPMALUH K OKOHYATEJIbHOM
oopabotke. HeoOXOOMMOCTH  BBINIOJHEHHS  NPEABAPUTEIILHOM  00OpaOOTKU  Pe3yJIbTaTOB
CITy THUKOBBIX HAOJIFOICHUM M €€ COAEPKAHHE ONPENCIISIIOTC NPU TEXHUYECKOM MPOCKTUPOBAHUM
padoT.

Pe3ynbTaThl U3MEPEHUM, NPOIIEeAIINX NPEABAPUTENIbHYK) 00pabOTKy, NEPEIalOTCsd B apPXUBbI
U OaHKU JTaHHBIX.
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