OEIEPAJIBHAS CJIYKBA I'EOJAE3UN 1 KAPTOI'PA®HU
POCCHUH

leonesuyeckue u KapTorpadpuyecKkne HHCTPYKIUHA, HOPMBI U TPaBHJIA

PYKOBO/ICTBO
N0JIb30BATEJIS MO BLIMOJTHEHHIO PadoT
B cucTeme kKoopauHat 1995 roga (CK-95)

TKUHII (THTA)-06-278-04

(m3xaHne opuIMATIBLHOE)

Obs13ameribHo 01151 UCMONHEHUsT 8CeMu cybbekmamu eeodesudeckoll u
Kapmoepaghudyeckol dessmenbHOCMU.

Ymeepx0eHo pykosodumenem PedeparnbHoli cryxObl eeode3uu
u kapmoepacdpuu Poccuu om 1 mapma 2004 2. Ne 29-np.

MockBa
IMHUUT AuK
2004


http://www.kruzhevo-len.ru/krasivye-sharfy.html

AHHOTALIMSA

Hacrosmuit HopmatusHo-Texauueckuii akt (HTA) paspaboran B COOTBETCTBHH € «3aKOHOM
o reozme3uu 1 kaprorpadum» ot 26 nexabps 1995 r. Ne 209-P3 (¢ u3MeHEHHAMH), IOCTAHOBJICHUEM
IIpaBurenbctBa Poccuiickoii ®@emepanmu ot 28 urons 2000 roma Ne 586 «O6 ycraHOBICHHH
€[MHBIX TOCYJapCTBEHHbIX CHCTEM KOOpPAHWHAT» B pPaMKaxXx OpPraHH3aLMOHHO-TEXHHYECKHX
MepOonpUsITHi, HeoOXOOUMBIX Ul MepexoAa K cucreme koopauHaT 1995 roma, a Takxke B
cooTBeTcTBUH ¢ «OCHOBHBIMH TOJIOKCHHSIMH O TOCY/JapCTBEHHOH TIeOAe3W4ecKoi CeTH
Poccuiickoii @eneparmmy.

B «PyxoBoACTBE MOJIB30BATEIS 1O BHIMOJIHEHHIO paboTr B cucreme koopauHat 1995 roma»
JaHO TIPE/CTABIICHHE O CUCTEME reozie3ndeckux koopauHat 1995 ropa (CK-95), ee ocobeHHOCTSIX 1
npeuMymecTBax nepen cucremoit koopauHaT 1942 roma (CK-42), 0 BO3MOXHBIX 3aTpyIHEHHAX,
BO3HHKAOmMUX npu mepexone k mpuveneHmo CK-95, ocobeHHO Ha Ha4aNbHOH CTamuu, Korzaa
OOJBIIMHCTBO Cy MIECTBYIOIIMX I€OJE3NYECKUX MATEPUAJIOB M TONIOCHEMOK ee cBs3anbl ¢ CK-42 u
HOCAT Ha cebe OTIeYaToK ee HeOCTATKOB.

B «PyxoBoacree nonb3oBaTens» AaHbl obmue pexomeHmauuu no pabore ¢ CK-95 u
KOHKPETHbBIE YKa3aHUsl 0 MOPSJKY M CONEPIKaHHUIO AEHCTBUIT NP PELIEHUH Pa3HYHbIX THIOBBIX
3a1a4 M HCMOJb30BAHWM CIELUAIM3UPOBAHHOIO IPOrPaMMHOrO oOecreueHus, OIMHCaHHe
ABTOMATH3MPOBAHHOIO KAaTajlora, €ro CcojaepkaHus, (yHKUHOHHUPOBaHHsA, COCTaBa U (HOpPMbI
nH(popMaIH, NPEACTABIIEMON TTOJIb30BATEIIM.

OOmee copmepkaHWe pPYKOBOACTBA M PEKOMEHAALMH PACCYMTAHBI HA PA3NHYHYIO
KBaJH(UKALMIO TTOJb30BaTENENN.

Hacrosmmuit HTA moarorosneH B cootBercTBuu ¢ TpeboBanmsaMu HMHcTpyxkuuun TKHHIT
(T'HTA)-119-94.

«PyKOBOACTBO IMOJIB30BATEINs 110 BBIMOJHEHHIO padOT B cucTeMe koopauHaT 1995 ropa»
COCTaBJIEHO B Pa3BUTHE OCHOBHBIX MOJIOKEHUH, MHCTPYKLUH, HOPM W IIPABUJ MO BBINOJIHEHHIO
pabor B cucreMe reosie3ndeckux koopauHatr 1995 roaa Ha teppuropun Poccuiickoii depepaunm.

PykoBomctBo  paspaboramm:  kT.H.  HA.  BosmmH, aTH  B.B. Bposap,
k.1.H I'.B. lembsiros, k.T.H. B.W. 3ybunckuii, A.H. Matiopos, HB. Maiioposa.

VT1BepikaeHO mpukasoM pykoBoxmurenst PenepanbHON CiyXObl reonesuu W xaprorpaduu
Poccun ot 1 mapra 2004 r. Ne 29-mp.

Bronutcs B neiictue ¢ 1 mapta 2004 ropa.

© Pockaprorpacus, 2004



INEPEYEHD coxpamenuii

ATTI KT'C

ATTI
ATC
BI'C
I'BO
ITC
I''IOHACC
TrCBY
Aarc
KBO
KIc
11B3
113-90

II3BM
PAH
Crc-1
CK-42
CK-95
CKO
@AI'C
or'n
GPS

ICRS
ITRF
ITRS
UT™M

WGS-84

ACTPOHOMO-TEOHE3UYECKIE My HKThI KOCMHIECKOI
reo/ie3ndeckoi ceTu

a3poreofie3NYecKoe NpeanpHuaTHe
ACTPOHOMO-TEOe3NHECKast CeTh
BBICOKOTOYHAsI TeOHNEe3UUeCcKast CeTh

TJIaBHAs BBICOTHAst OCHOBA

TOCY[apCTBEHHAs TEONE3NIECKast CETh
ryobabHasi HABUTALMOHHAsS CITy THUKOBAsI CUCTEMA
rocynapcTBEeHHAs! Cllyk0a BPEMEHH U 4aCTOThI
JIOTLIEPOBCKAs reo/Ie3nyeckas CeTh
KOOpJMHATHO-BPEMEHHOe obecneyeHre
KOCMHUECKasl TeONe3NIeCcKast CETh

rapaMeTphl BpaleH!s: 3eMiu

CHCTeMa reofie3ndeckux napametpos 3emn 1990 ropa
(«ITapamerpst 3emmu 1990 roma»)

TMepCOHaNIbHast 3JIEKTPOHHO-BBIYUCIIUTENIbHAS MaIlIMHA
Poccuiickas AkaneMus HayK

CIyTHHMKOBas reofie3nyeckas cetob 1 kmacca

cucreMa koopauHat 1942 rona

cucrema koopauHat 1995 ropa
cpelHeKBagpaTHieckas omnoka

(yHmaMeHTaNbHAs aCTPOHOMO-TE0/IE3UECKas CeTh
(dbyHIaMeHTaIbHbIE Fe0e3HIECKHE apaMeTPhl

Global Positional System (riobanbHasi HaBUTALMOHHAS
CHUCTEMA)

International Celestial Reference System (mexxnynapomHas
HeOecHast OTopHasi CHCTEMa)

International Terrestrial Reference Frame (mexnyHapoaHas
obLue3eMHast IPOCTPAHCTBEHHAS CHCTeMa KOOPIAMHAT)

International Terrestrial Reference System (HoBast
MeKAyHapOIHAasi 3eMHasi OTIOPHAs CHCTEMA)

Universal Transverse Mercator (nonepe4Ho-IHIMHIPUIECKast
npoeknust Mepkaropa)

Wold Geodetic System (mupoBas reogesndeckas CUCTeMa
1984 rona)



BBEJAEHHE

CosmecTHbIM perreHneM InaBHOro ympaeneHus reomesmn u kaprtorpadpun (I'YIK) u
Boenno-ronorpaguueckoro ynpasienus ['enepansroro Ilraba Munucrepcrsa Obopoust (BTY
'l MO) ot 4 urons 1942 ropa B KadecTBe pedepeHI-0IUIUIICONAA IIPH Y PABHHBAHHH aCTPOHOMO-
reonesnueckoii ceru CCCP 6bU1 NpUHAT 3JUTHIICOMI C mapamerpamu: a = 6378245, o.=2983 (B

nocieaymomeM nomyuuBuiero uMsa KpacoBCckoro), a cucTeMy KOOpAMHAT, B KOTOPOH BEJHCh
BBIYUCIIEHUS, OBUIO pELIeHO HMMEHOBaTh CHUCTeMOH koopauHaT 1942 ropma. Enmnbas cucrema
reofie3ndeckux koopauHaT 1942 roma Obiia BBeneHa rnocraHorieHneM Cosera Munmctpos CCCP
ot 7 anpens 1946 roga Ne760 u npocny:xuna okono 50 ner. OmHAKO B HACTOSIIIEE BpeMsl CHCTEMA
KoopauHaT 1942 roga BO MHOTOM YK€ HE OTBEYAeT COBPEMEHHbIM TPEeOOBaHUSM HAyKH H
HPaKTHKU.

EnuHast rocyiapcTBeHHasi cucteMa reofiesmdeckux xoopaunat 1995 ropa (CK-95) Beenena
nocranosieHueM IIpasurensctea Poccuiickoit @enepannm or 28 urons 2000 roma Ne 586 «O6
VCTaHOBJICHUM €IOHHBIX TOCYNAPCTBEHHBIX CHCTEM KOOPOUHAT» JUIA HCIONB3OBAHHA IIPH
OCYILIECTBIICHUN T'e0fe3NIeCKUX U KapTorpaduueckux pador Haunnas ¢ 1 moins 2002 roma.

VkasaHHBIM nocTaHOBIeHHeM IIpasBurensctBa Poccuiickoii @enepammu Pockaprorpadun
OBUTO MOPYYEHO OCYIIECTBUTH OPTAHU3ALMOHHO-TEXHUYECKHE MEPONpPHATHS, HEOOXOMUMBIE JUIS
Mepexo/ia K UCIONb30BAHUIO cucTeMbl koopAauHatT 1995 ropa. /1o 3aBeplueHUst 5TUX MEPONPHITHH
IlpaBurensctBo Poccuiickoit ®exepaiin NOCTAHOBUJIO MCMOJIb30BAThb E€AUHYIO CUCTEMY
reofie3n4ecKix KoopauHat 1942 roxa.

Ienecoobpa3HOCTE BBeIEHWs CHCTEMbI KOOpAMHAT 1995 roma COCTOMT B IOBBILICHHH
TOYHOCTH, ONEPATHBHOCTH U 3KOHOMHYECKOH 3(P(EeKTUBHOCTH peIIeHUs 3amad IeONe3HISCKOro
obecrieueHusI, OTBEYAIOLIETO COBPEMEHHBIM TPeOOBAaHNAM SKOHOMUKH, HAYKH H OOOPOHBI CTPAHBL.

Ilonygyennas B 1995 romy B pesyibTaTe COBMECTHOIO YPAaBHHBAHMA KOOPAWHAT ITyHKTOB
kocmuueckoit reomesmueckoit cetu (KI'C), mommeposckoit reomesmueckoit cetm (JIIC) m
actpoHoMmo-reonesuueckoit cetn (AI'C), cucrema koopmuHart 1995 roma 3akpersieHa IyHKTaMy
rocynapcrBeHHo# reonesudeckoii cetn (ITC).

Cucrema koopauHat 1995 roma crporo coriacoBaHa ¢ €JUHOH TIOCYJapCTBEHHOM
reoLeHTpuIecKkoil cuctemoit koopaunar I13-90 (cm. mokyment «Ilapamerper 3eman 1990 roga»).

Cucrema koopamHat II3-90 3akperuieHa IyHKTaMH KOCMHYECKOH TI'eONE3MYECcKOi CEeTH.
TO4HOCTh OTHECEHMsI CUCTEMBI K LIEHTPY Macc 3eMIIN XapaKTepu3yeTcs CpemHed KBaJpaTHIecKoi
oubkoii mopsinka 1 M. 3a OTCHETHYH IOBEPXHOCTh B TOCYHapCTBEHHOH TI'eOHEHTPHIECKOMH
cucreme koopauHar (I13-90) mpuHAT OOmMUIA 3eMHOH SIUIHICOMA CO  CICAYIOIAMHU
FeOMETPHYCCKUMH ITapaMeTPaMu:

e QoJiblas monyock 6378 136 w;

o cxxatue 1:298,257839.

IleHTp 5TOrO JUIMNCOHIA COBMEIMIEH C HAUaJOM TEeOLICHTPHYECKONW CHCTEMBI KOODIMHAT,
IUIOCKOCTh HAYAIBHOTO (HyJIEBOr0) MEPUAMAHA COBNAIAET C MIOCKOCTBIO XZ 3TOH CHCTEMBL

FeoMerpuueckie mapamMeTpbl OOLIETO 3€MHOIO  JJUIMIICOMIA HPHHATHL  PaBHBIMHU
COOTBETCTBYIOLIUM IapaMeTpaM YPOBEHHOIO 3JUIMICOuAa BpaieHusa. IIpu 5TOM 3a ypOBEHHBIH
SJUTHIICOU]T BpAINEHUs] MPUHSTA BHEIUHsIS MOBEPXHOCTb HOPMAJIBHOI 3emMuln, Macca W yTJoBas
CKODPOCTb BpallleHHs1 KOTOPO# 33Jat0TCsl pABHBIMU Macce M YIJIOBOH CKOPOCTH BPAINEHHUsT 3EMIIH.

Macca 3emnu M , BKIIFOYasi MacCy ee arMocdepsl, yMHOXKEHHAsA Ha IOCTOSHHYIO TATOTCHHSA

f, COCTaBJISET TEOLEHTPUYECKYIO TPABHUTALMOHHYIO IIOCTOSIHHYI0 fM =39860044 x 107 M3/c2,
yIJIOBasi CKOPOCTh BpaleHUs 3eMJId @ TPHHATA paBHOM 7292115 x10™"" pam/c, rapmonmgeckuii
k03 QULUMENT TeonoTeHIMaNa BTOPONl crenenn J,, ONMPENENSOINHi CKaTHe OOLIero 3eMHOrO
SJUIMIICOUA, IPUHAT PABHBIM 108263x10°®.
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3a orcuernyro mnoBepxHocTb B CK-95 mnpunsar pedepenu-ammuncoun Kpacosckoro ¢
napaMeTpaMu:

o Oonvutas nonyocs 6378245 m;
o cocamue 1:298,3.

I'maBHBIE OCH OTCHETHOIO 3JUIMIICOMAA IapajICNbHBI NPOCTPAHCTBEHHBIM OCAM CHCTEMBI
koopauHat I13-90. ITonoxenne Hagana CK-95 3amano TakuMm 00pasoM, 4TO 3Ha4YEHHS KOOPAMHAT
nyHnkra I T'C ITynkoso B cuctemax CK-95 u CK-42 cosnmanaror.

Tlepexon oT reoueHTpu4eckoil cucteMsl koopauHat k CK-95 BeimonHsieTcs mo ¢opmynam,
HPUBEICHHBIM B IIpuJI. 1.

INonoxkeHne IyHKTOB B MPHUHATOM CHCTEME KOOPAMHAT 3aaeTcsl  CIEeNyIOIUMHU
KOOPJAHHATAMH:

®  NPOCMPAHCMBEHHBIMU NPAMOYeOnbHbIMU KoopOunamavwu X, Y, Z (wanpaenenue ocu Z
cosnadaem ¢ OCvl0 6PAWEHU OMCHEMHO20 NTUNCOUOd, 0Co X nedcum & nioCKocmu
Hyne6020 Mepuouauna, a ocv Y oonoansem cucmemy OO0 HpPABO; HAYANOM CUCHIEMBbI
KOOpOUHam 56N MCsL YeHmp OMCUYemHO20 INAUNCOUOQ);

®  2eo0e3uuecKuMU KOOPOUHaAmMamu: uupomoti — B, doreomoii — L, évicomoii — H;

®  NIOCKUMU NPAMOY2ONBHBIMU KOOPOUHAMAMY X U Y, Gbruucisemvimu 6 npoexyuu laycca -
Kprozepa.

T'eone3nueckasi Boicota H 00pa3syercsi kak CyMMa HOPMAIBHOH BBICOTBI M BBICOTHI KBAa3WUI€OUIa
HaJ{ OTCYETHBIM 3JUTHIICOHIOM.

HopmainbHble BBICOTHI I'€OAE3UUECKUX IYHKTOB ONPEACIIIOTCA B BanTHiCKOH cucTeMe BBICOT
1977 rona, MCXOOHBIM HAa4ajloM KOTOpPO# siBisiercsi Hysb KpoHINTafaTcKoro (yTINTOKA, a BBICOTHI
KBa3UIeOHaa BBIYHCIAIOTCS Hafl yutnnconnoM Kpacosckoro.

Ipu peleHuy crnenMaIbHBIX 3a4a4 MOTYT NPUMEHSATHCS U JPYrHe MPOEKLHMH MOBEPXHOCTH
3JUTUIICOM/IA HA TUIOCKOCTb.

Tounocte CK-95 xapaxtepusyercs CIeAYIOIIUMH CPEIHUMH KBaAPATHYECKHMMH OMINOKaMu
B3aHMHOT'O MOJIOKEHHUS Iy HKTOB 0 KaXKAOH M3 ITaHOBBIX KOOPAHHAT:

o 2 -4 cm— ona cmexcrwix nynkmog AI'C;

o 0,3-0,8m—npupaccmosnusix om 1 0o 9 muicay km.

ToO4HOCTh HOPMANTBHBIX BBICOT, B 3aBUCHMOCTH OT METOAA MX ONpEeNIeHNs, XapaKTepH3y eTcs
CIEIYIOLUIMMH CPETHUMH KBaPaTHUECKUMHU OLIMOKaMHU:

o 6-10 cm — 6 cpednem no cmpane u3 ypasrHueanus nugenupuvix cemeii I u Il knaccos;

o 0,2-0,3 M — u3 acmponomo-zeooe3uyeckux onpeoenenuii npu cozoanuu AIC.

TodYHOCTP IIPEBBINIEHHWH BLICOT KBA3UIEOHAA AaCTPOHOMO-TPABHMETPHYECKHM METOIOM
XapaKTepHU3yeTcst CIEAYIOWUMHI CPeIHIME KBaAPaTHYeCKUMU OLINOKaMH:

o 6-9cm—npu paccmosmusix 10-20 km;

e 0,3-0,5m—npupaccmoanuu 1000 xm.

Cucrema xoopaunat CK-95 ornmgaercs ot cuctemsl koopauaat CK-42:

®  NOBbIULEHUEM MOYHOCII Nepedayl KOOpOuHam Ha paccmosinus ceviute 1000 kv 6 10 - 15 pas
U MOYHOCMIY B3QUMHO0 NOTONCEHUSL CMENCHBIX HYHKIMOS 6 20CYOAPCIBEHHOT 2e00e3U4ecKoil
cemu 6 cpednem 8 2 - 3 pasa;

®  0OUHAKOBOII MOYHOCBIO PACHPOCMPAHEHUS! CLICEMbL KOOPOUHAM OJisl 6cell meppumopuu
Poccuiickoii @edepayuu u cmpan, éxoousuux 6 cocmas CCCP;

® omcymcmeuem pecUOHAIbHBIX Oe@opMayuil  20CYOAPCMEEHHOl 2e00e3uyecKkoill  ceni,
docmuzarowux 8 cucmeme koopounam 1942 200a HeckonbKux Mempos;

®  BO3MOICHOCIBIO CO30AHUS BbICOKOIPDEKMUSHOT CUCIEMBL 2600€3UYECKO20 0Decneyens
HA OCHOBE UCHONB30BAHUS 2T00ANbHBIX HAGULAYUOHHBIX CHYmMHUKOo8bIX cucmem [ JIOHACC

u GPS.



K Hacrosituemy Bpemenu paspaboras psig nokymentos [1-5, 7-11, 13], npenHasHa4eHHbIX IS
pasau4HbIX noTpebuTeneii aus 6onee ycnemuoro nepexona or CK-42 k CK-95.

Hacrosiee “PykoBocTBO NMonb30BaTeNst MO BBINOJIHEHUIO paboT B cucteMe koopanHat CK-
95” comepxut Oonee monuyrwo wuHpopmanmio o6 CK-95 u ee ormmuum or CK-42, a Takxe
PeKOMeHIALNH [0 PELICHUM 33124, BO3HUKAOIIUX Mepe]| MOJIb30BATENeM B CBSI3H C MEPEXOIOM OT
CK-42 k CK-95. PyKkOBOACTBO PacCYMTaHO Ha MOJB30OBATENEH, pabOTalOmMX KaK B BENOMCTBE
Pockaprorpadum, Tak H B APYrHX MHHUCTEPCTBAX U BEIOMCTBAX.

PyxoBOACTBO BKIIFOYAET IATH PA3/ENOB H JECATh IPHIOXKCHHI.

B pasgene 1 “OOmas gacte” maHo oOmee mpeacraBieHHe OO0 OCHOBHBIX TOHATHAX B
reoIe3HH, B3aNMOCBSI3IX FeOIe3NUECKHX JAHHBIX, TOJyYaeMbIX PA3JIMIHBIMI METOAAMH, OCHOBHBIX
CHCTeMaX KOOpAMHAT, HCHonb3yembix B reopesun. Jano ommcanume CK-42 u CK-95 u metonos,
HCIOJIb30BAHHBIX TMPH CO3[AHHHM 3THX CHUCTEM KOOpAWHAT. IIpHBENeHO OmmMCaHHe COBPEMEHHBIX
paboT, HampaBJICHHBIX HA COBEPIICHCTBOBAHHE T'OCYMAPCTBEHHOI Teofe3ndeckoil OCHOBBI, yike
ceifuac obecneunBarommx Bo3MoxHOCTb KoHTponsi CK-95 u ee OGonee sddexTuBHOro
HCIOJIb30BAHUS B CBSA3M C IMHPOKHUM HCIOJb30BAHUEM CITyTHHKOBBIX METO/IOB IPH BBIMOJTHEHUH
reofie3nyecKux pabor.

B paspene 2 paccMarpuBaroTCs OOIIME PEKOMEHAALMH IO PELICHHIO 3a]ad, CBA3AHHBIX C
nepexonom ot CK-42 x CK-95.

Pasnen 3 mocBsmeH cpaBHuTenmbHOMYy aHamm3y gedopmammii CK-42 u CK-95 B
npencrasjieHuH ux B Buae aedopmarmii I'TC B 3THX cucTeMax.

B pasgene 4 npaHo ofmee OMUCaHWE CPEOCTB XPAaHEHHWS TEONE3MYECKHX JaHHbIX
(enepanrHOro ypoBHs, 00eCIeunBaOMKX HCXOMHYI0 OCHOBY MpakTHIecKoro ucrons3oBanusa CK-
95, u cTPyKTypBI OaHKa reOie3UIECKHX MaHHbBIX.

B paspmene 5 maHO onmcaHHE CTaHAAPTHBIX BO3MOXHOCTeH ucnonb3oaHus CK-95 u qaHHBIX
BHOBb CO3/1aBa€MBbIX TOUYHBIX TOCYJAPCTBEHHBIX TI'€OAE3MYECKHX CEeTeH TIIpH BBINOJIHEHHH
reofe3NYeCKUXx paboT pa3NMYHOIO HA3HAYEHUS C NPHMEHEHHWEM COBPEMEHHBIX CIyTHHKOBBIX
GPS/TJIOHACC TexHONOTHiA.

B npusn. 1 naHel napaMeTpsl CBSI3U MexAy cucteMamu koopausar CK-95 u I13-90.

B npun. 2 npuseneH ynoOHsIA s peanusanmi Ha [I9BM anropurM npsiMoro 1 o0paTHOro
Hepexoaa OT Fe0Ne3NHEeCKUX KOOPAUHAT K MIPOCTPAHCTBEHHBIM NPSIMOYTOIBHBIM KOOPIHHATAM.

B mpun. 3 u 4 maHO omMcaHue IPOLEAYP MONYYSHHS M HCIIONb30BaHM LH(GPOBBIX Mopenei
npeoOpa3oBaHus KOOPAWHAT C HCIIOJBb30BAaHMEM CIHELHATbHbIX MPOrPAMMHBIX CPEICTB OOIIEero
MOJNB30BAHUS U TPHUBEACHBl NPAKTUHECKHE MpPUMEPbl MPUMEHEHMs Takux Mopenelt st
npeobpas3oBanus kxoopauHaT mexay cucteMamu CK-42 u CK-95

B mpun. 5 u 6 pmaHO ommcaHue MNpOLEAyp MOJYYSHHS W HCIONb30BAHUSA IIapaMeTpoOB
OPTOTOHATBHOTO  IpeoOpasoBaHUA KOOPAMHAT W  MPHBEIEHBl MPAKTHYECKHE IMPUMEPHI
HCIIONIb30BaHUs NPeoOpa3oBaHMii TaKOTO BHAA NPUMEHUTENBHO K 3aJadaM Mepexoma MEeXIy
cucremMamu CK-42 u CK-95.

B mpun. 7 npuBeneHa kapra-cxeMa 30H AeATeNbHOCTH oTBeTcTBeHHOCTH AI'TI Ha TeppuTopun
Poccuiickoit @enepariuu.

B mpun. 8 mnpuBemeHa cxeMa pAacCIONOXKEHHsI PErHOHOB, Ui KOTOPBIX Tpedyercs
KOppeKTUpOBKa KapT Macmurados 1:10 000, 1:125 000, 1:50 000.

B npun. 9 npuseneHa kapTa-cxeMa BBICOT KBazureouja Haj sjuuncounoM Kpacosckoro Ha
Teppuropuro Poccuu.

B mpuin. 10 npuBeneHa kapTa-CXeMa BbICOT KBAa3UI€OMAA HaJ| OOLIMM 3€MHbIM 3JUTHIICOHIOM
Ha Teppuropuro Poccun.



1. OBIIASI YACTD

Teonesnueckue w3MepeHHs CIy>KaT A MaTeMaTHYeCKOro OmucaHust (H3H4ecKOn
MOBEPXHOCTH 3eMJIM B €AMHOIl CHCTeMe KOOPAHHAT. Pe3ysbTraThl reONe3NYeCcKuX M3MEPEHHi, Kak
HCXOJHBIC NaHHble JUIA PEeLIeHHs reofe3MdecKuX 3aJayd TaKoro poja, OTHOCATCS K TOBEPXHOCTH
suncouna. [lapaMeTpbl 3¢ MHOTO 3JUTUIICOMAA BHIBOAMINCh MHOTOKPATHO YYEHBIMH Pa3HBIX CTPaH
Ha OCHOBAaHHMH ACTPOHOMO-T€OAC3HIECKIX, IPAaBUMETPHYECKUX, a NO3JHEE U CITyTHUKOBBIX JAHHBIX
H3MepeHuid. B pa3sHbIX CTpaHaX HCTMONB3YIOT Pa3IMYHBIE 3JUTHIICOUIBI.

Ha puc. 1 nokasaH 3Jutuncous BpareHus ¢ neHTpoM O, OChI0 BpallleHHs Z, SKBaTOPHAIbHBIM
SIITMIICOM, TIPOXOAAIMM uepe3 miockocts OXY, U MEpUIHAHHBIM JUIHIICOM, MPOXONAILUM Yepe3
TOYKY Hauyaja cyera J0AroT U depe3 Iuockocth OXZ. K mapamerpaMm 3eMHOro 3JUIMIICOMAA
OTHOCSITCS:

a — Oonbluas (3KBaTOPHAIbHAS) Oy OCH SJUTUIICOHA,

b — manas (noJsipHasi) MOJyOCH DIUTHIICOUAA;

O - IONAPHOE CKATHE JUIUNCOUIA: O = (a - b)/ a;

€ — TepBbIii SKCIIEHTPHCUTET MEPHIMAHHOTO HJUIHIICA: €~ = (a2 - bz)/ a’=2a-a’.

CucreMa reonesndeckux (reorpadmdecknx) KOOPAHHAT OIpEAeNseTcs Treone3n4eCKUMHU
mpoToi B, nonrotoit L u reonesznyeckoii Beicotoil H.

Teonmesnueckas mMpoTa B — yrol MeXIy HOPMaibl0 K TIOBEPXHOCTH JJUIMICOMAA B
HCCIeTyeMOi TOUKE M IJIOCKOCTBEO SKBATOPA.

I'eome3unyeckasi nonrota L — AByrpaHHbld yroy, oOpa3oBaHHbBIA IUIOCKOCTBIO HAaYaJIbHOTO
MEpHIHaHA U IUIOCKOCTBIO MEPUAHAHA HCCIIENYEMOI TOUKH.

T'eonmesnueckas BeicoTa H — pacCTOsHUE OT HCCIEAYEMOH TOYKH IO HOPMAJIH K SIIMIICOHY
JIO €r0 TIOBEPXHOCTH.

ITTupoThl TOYEK, PACMOJIOKEHHBIX B CeBepHOM mojymapud ot 0° Ha skBaTope mo +90° Ha
CeBepHOM TIOJIOCE, HA3BIBAIOT C6EPHbIMI, IHPOTHI TOYEK FOKHOTO Mojymapus ot 0° Ha sKBaTope
m0 +90° Ha HOxHOM nomoce — iookcHbIMu. JIONTOTHI TOYEK, PACTIONOKEHHBIX BOCTOUHEE HYJIEBOTO
MepunuaHa 1o Mepumuada 180°, Ha3LIBAIOTCSA 60CMOYHBIMU, JONTOTHI TOYEK, PACTIONOKEHHBIX
3amanHee HavajIbHOTO Mepunuana oT 0° Ha HauaabHOM MepuauaHe 10 180° Ha MPOTHBOMOIOKHOM
MEpHIHaHe — 3aHAOHBIMU.

Urobsl m30exaTb CMEHy HANpaBlICHUH OTCYeTa KOOPAMHAT B INONYLIAPHMAX, Hapaay ¢
YKa3aHHBIMH BbIlle, IPUMEHSIOT OLM(POBKH KOOPAMHAT, M3MEHSIOMMXCS MO WHUPOTe 0T — 90° Ha
FOxHOM momroce o +90° Ha CepepHOM momoce, 1 mo goarote - or 0° mo 360°: B BocTouHom
nonymapuu ot 0° 1o 180°, u manee B 3amaanom nosymapuu ot 180° no 360° . TIpu aToM oTnanaer
HEeOoOXOANMOCTh MOSICHEHHI B KaKHUX IOJyIIapHsX HAXOAUTCS HCCIIEeAyeMas TOUKa.

ACTpOHOMHYECKHE KOOPAMHATHI, OTHOCSINUECS K YPOBEHHOH IOBEPXHOCTH, ONPENENAIOTCS
aCTPOHOMMYECKUMHU IUPOTOH U NONTOTOM.

OTBecHast TUHUS - HOpMaJib K ypOBeHHOﬁ TOBEPXHOCTHU.

AcTpoHOMHYECKAs] IIUPOTA (¢ - YIOJ MEXIy OTBECHOW JMHHMEH B HCCIENyEeMOH TOYKE U
IUTOCKOCTBIO IKBATOPA.

AcTpoHOMHYECKasl ONTOTa /4 - ABYIPAaHHbINA yroj, 0Opa30oBaHHBIA MIIOCKOCTBIO HAUAJIBLHOTO
MEpHINaHa U IUIOCKOCTBIO ACTPOHOMHYECKOTO MEpHAMAaHA HCCIENYyEeMON TOUKH, NPH 3TOM MOJ
IUIOCKOCTBIO  aCTPOHOMHMYECKOTO MEpHAHAaHA [OHHMAeTCsl IUIOCKOCTh, NPOXOAdAIas depes
OTBECHYIO JIMHHIO B 3TOH TOUKE U MapauIeNIbHas OCH MHPA.
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A Z  usuveckas nogepxnocims 3emay
K

-

2IUNCOUO

Puc. 1. Teomesuueckme wmupora B, nponarora L, Bbicora H U OpsAMOYTrONbHBIE
NPOCTPaHCTBEHHBIE KOOPAUHATHL X, ¥, Z.

Ha puc. 1 o6o3naueHo:

B, - HOpManbHas reofe3ndeckas NIMpoTa,

g - HampaBJIeHWE CHJIbI TSDKECTH B Touke K Ha moBepxXHOCTH 3emiy;

7 — HaIpaBJIeHHE KacaTeNbHOI K CHIOBOH JITMHAM HOPMAILHOrO nons B Touke K.
& - cocTaBIAIOLIAs YKIOHEHHS OTBECHO JIMHUY B IDIOCKOCTH MEPUIHAHA,

®, A — aCTpOHOMIHYECKHE MHUPOTa U NOJIOTa,

H - reonesnueckas Beicota B Touke M, pasuass H = H), +¢,

rme

H’ - HopManbHas BBICOTA B TOUKE M,

{ - BeICOTa KBazureonaa (aHOMaNs BHICOTHI) B TOUke M.



B reonesnueckux paborax 00S3aTENbHO YUUTBHIBAIOTCS PA3IAYMs MEXAY I€ONC3HICCKUMH H
ACTPOHOMMYECKMMH  KOOpAWHATAMH, OOYCIIOBICHHBIE BIIHSHHEM BbIOOpPa pasMepoB U
OPUEHTUPOBKHU pedepeHII-3/UTNIICONAA H YKIOHCHIASIMH OTBECHBIX JINHHIA.

ACTPOHOMO-TEOIE3HUECKOe YKIOHEHHE OTBECHOH JINHUHU (B T€OMETPUYECKOM OIPEINCIICHUM)
— Yron MeXAy HampaBIeHHsIMH OTBECHON JIMHUU U HOPMAJIH K pedepeHL-3IUIUIICOUTY .

Cocrapsromue acTpOHOMO-TE0AE3MIECKOr0 YKIOHEHHS B IUIOCKOCTH MepuauaHa &, u B

IUIOCKOCTH TIEPBOrO BEPTHKANa 1), ONpPENCISIIOTCS W3 CpaBHEHHS Treojesndeckux B, L u
ACTPOHOMHYECKUX ¢, A KOOPAHHAT:

Er=90-B-0171"Hsin2B,

N, = (A—L)cos B.

PasHOCTh reone3sndyeckoro A, acTPOHOMHYECKOTO a3UMYTOB (., HEKOTOPOro

HAIPaBJIEHHs B JAHHON TOYKE ONPENETSIeTCA U3 BHIPAKEHHUS:
ncosA,. —&sin 4,
1gz '
rae z - 3eHUTHOE PacCTOSHUE HAIIPABJICHHA B JAHHOMN TOYKE.

IonHoe yKJIOHEHHWE OTBECHOH IMHMHU (B (DPU3MYECKOM OMpeneneHuH) # — Yrojl MEXIy
KacaTeNbHbIMHU K CHJIOBBIM JIMHHSAM PEAIbBHOTO U HOPMAJIBHOTO NOJIeii CHITbI TSXKECTH, TO €CTh Yo
MEKIy HampaBlieHHEM HEeUCTBHUTEJBHOW CHIION TSXKECTH g M HAmpaBjeHHEM HOPMAJIBHOM CHIIBI
TSOKECTU Y B I/ICCJIeI[yeMOfI TOYKE.

Cocrapnsiolivie  YKJIOHEHHsI OTBECHOW JIMHMHM B TEPBOM BepTHKaie B (PU3MUECKOM U
reOMETPHYECKOM OINpPENEJeHHH COBMANAIOT, TAK KAK CHJIOBbIE JIMHUH HOPMAJIBHOIO MOJsi CHUJIbI
TSDKECTH — IUIOCKHE KPUBBIE, JIEXKAINNEe B MEPUAHOHAIBHBIX IJIOCKOCTSX.

CocraBsiromasi yKJIOHEHHUsT OTBECHOH JIMHHMHM B IUIOCKOCTH MepuauaHa &' (B (usmyeckom
OMpEeAeeHNN) — YIoJl MEXIYy KacaTeJbHOH K CHIIOBOIl JIMHMHM HOPMAJIbHOTO TMOJSI ¥ NMPOEKLHei
CHJIOBO JINHHH PEAIbHOTO TOJIsI CHJIBI TSDKECTH HA MEPUAMOHANIBHY IO TUIOCKOCTD.,

§'=9-B,=¢p-B-3B,

rne B, - HopMasbHas IUpPOTa,
oB=B,-B=0171"-H -sin2B;
H - reonesngeckas BbICOTA.

AOCOIOTHOE YKIIOHEHHE OTBECHOH JIMHHMH - YKJIOHGHHE OTBECHOH JIMHHH, OmNpenesieMoe
OTHOCHTEJIBHO HOpMaJH K 00LeMy 3€MHOMY 3JUIHIICOUAY .

OTHOCUTENILHOE YKJIOHEHHE OTBECHOM JIMHWUH - YKJIIOHEHHE OTBECHOI JIMHHUH, ONpenenseMoe
OTHOCHUTENIBHO HOPMaH K pedepeHI-3JUTUIICOHTY .

PasHocT Mexay oOTHocurenbHbiMH &£',77 W aOCONIOTHBIMH E'7  COCTaBIAIOMMMH

YKJIOHCHHA OTBECHOH JINHUH BbIYHCIIAIOT CICAYIOIUM 06p3.30MI
(5'—5 ’): g.sinL—g cosL,

Ar = opp — (/1 —L)sing +

(n- ;) = (5x cosL+¢&,sin L)sin L+¢g,cosB,
i€ £,,€,,€, - YIVIOBbIE JIEMEHTbI OPHEHTHPOBAHHs Pe(epPEHLIHON CHCTEMbl OTHOCHTENLHO
001e3eMHO#.
I'eone3nueckast BoicoTa H paBHa CyMMe HOPMAaJIbHOM BLICOTHI H 7 U BBICOTHI KBazureonaa {;:
H=H"+¢.
Hopmasnbhast Beicota H’ onpenensercs CleayoIiuM BoIPaKeHUEM:
HY = (W, - Wy)=—r [gdh ,

m m OM
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rone W,,W,, - 3HaueHHS NOTCHIHAJIOB CHJIBI TSDKECTH Ul YPOBEHHBIX MOBEPXHOCTEH,

NPOXOISINIMX HAYAIBHBI MyHKT (yTIITOK) Ha ypoBHE MOpsi (Touky () u uepe3 Touky M. PasHocTs
noteHuuanoB Wy - Wy, Ha3bIBalOT reoNnoTeHIUANbHON OTMETKOH TOuKn M
g - 3HAYEHUsl CWIIBbI TSDKECTH B Iy HKTaX HUBEIMPHOIO XOAa,;

dh - 31eMeHTapHOE H3MEPEHHOE NPEBBIILCHHUE;
7Y - cpenHee 3HaUEHME HOPMAJILHOI CHJIbI TSDKECTH HA OTBECHOI mann MM, :

i = 72t — 03086 e

74! - HOpMasibHas CuWJIa TSDKECTH Ha TOBEPXHOCTH OTHOCHMOCTH, BBIYHCIICHHAs IO
HOpManbHOIT popMyte kak GyHknuu mupoTh B, .

TlpakTuieckd pacdeT HOpManbHOH BeICOTHI HJ, B TOuke M oTHOCcHTENBHO TO4YkH K
BBIMOJIHSIIOT C HCIIOJIb30BaHUEM CIeAYIOIei GopMyibL:
r o — 4 KM
H =H.+ h + f,

1 1
rae f=y—(7£’ v )H , +—(g-7), B,

m m

W™ — n3mepennoe npesbimenue penepa M Ha penepoM K

H,, — cpennas Boicota penepoB K u M,

(&= - cpenHee apupMETHYECKOE W3 AaHOMAJIHIA CHJIBI TSKECTH B TOUKaxX K u M.
OmnpeneneHne o0WEro 3eMHOrO 3juMnconaa (abCOMIOTHOTO 3E€MHOrO 3JUIMIICOMAA) H
HOPMaJIbHOTO MMOTCHLHAJIA BBIMOJIHACTCA IIPH CIICAYIOIHNX YCIIOBUAX !
1. Macca M, annunconaa pasHa macce M 3emim.

2. IleHTp 3JUIMIICOMIA COBMAAAET C LIEHTPOM MAacc 3eMIIH.
3. Pasmocts (4’ sz) MEXAy OKBATOPHAJbHbBIM M TOJAPHBIM MOMEHTAMHU UHEPLUU

smmncouna pasHa C, - PasHOCTH MeXIy CPEIHHM H3 SKBATOPUAIBHBIX M TMOJSPHBIX
MOMEHTaMHU MHEPLIHU 3eMITH.

4. KoopauHaTHas OCk Z COBIIANAET C OChIO BPAIIEHHA 3eMIIH.

5. Torenuman U, Ha 3/uHIICOUIE paBeH NOTEHIHATY 3eMJIH Ha ypoBHe Mops W .

Pedepeni-anuncon (OTHOCHTENBHBIN 3JUTUIICOUA) — JJIITUIICOU] ONpPeNeNieHHbIX pa3MepoB,
TakuM 00pasoM OpPHUEHTHPOBAHHbLIH B Tesie 3eMIH, YTO IeOfe3NYecKHue KOOPAMHATHI KaKoro-nubo
OJHOTO ITyHKTa MOBEPXHOCTH 3€MJIH OKa3bIBAIOTCSI PABHBIMH HaIepen 3aaHHBIM BEJIMYMHAM U TIPU
9TOM MaJlasi OCh JUIUIICOMAA NAPaJlIebHa OCH BPAIeHUs 3eMIIH.

Ilocne ycTaHOBJNEHWs] [apaMeTpoB OPHEHTHPOBAaHUA pedepeHL-dIUIMICOuAa 3afada
ONpeneNeHNs TeONe3NUeCKUX KOOPAWHAT APYTHX IIYHKTOB, PACIOJIOXKCHHBIX HA TEPPUTOPHHU
NAHHOTO TOCYRapcTBa, (hopMambHO CBOAMTCA K OIPEAENCHUIO IMPUPAIEHUN 3TUX KOOpAMHAT
OTHOCHUTEJIBHO MCXOTHOTO MyHKTA. [[ns ompeneNeHus 3THUX NpHpalleHuH KOOpAMHAT H3ydaeMas
TEPPUTOPUS MOKPBIBAETCS TPHAHTY JSILIUOHHBIMU U CITy THUKOBBIMHU CeTSAMH,
MOJIUTOHOMETPUYECKUMH XOIaMH ¥ HUBEJIUPHBIMU MOJUTOHAMH.

Cucrempr koopauHar CK-42 u CK-95 ¢opmanbHO SBISTIOTCS ILIAaHOBBIMH CHCTEMaMH
koopauHaT. OIHAKO BO MHOTHX ClydasX pe3YJbTaThbl E€OAE3UUECKUX ONpPEAeNeHNi ObIBaroT
MPEeNCTaBICHBl ONHOBPEMEHHO U IIIAHOBBIMH KOOPAMHATAMH M BBICOTaMH. IIpm mcmosp3oBaHHN
CIIyTHHUKOBBIX METONOB IIPOCTPAHCTBEHHOE IIPEACTABJICHHE IIOJNIOKEHUH IIYHKTOB SBIIAETCS
CTaHAApTHBHIM. BO MHOTMX NpOrpaMMHBIX NPHJIOXKEHUSAX MpH 00padoTke KOOPAMHAT B CHCTEMAx
CK-42 u CK-95 mpocTpaHCTBEHHOE TpPENCTAaBJICHHE MOJOKEHUH IyHKTOB MOXeT OBITh
0053aTeNbHbIM.
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1.1. Cucrema xoopaunar 1942 roga

1.1.1. HavanoM MCTOpUM MOCTPOEHUs B Halllell CTpaHe €AVHOM Ieofe3UdeCKOM CUCTEMBI
KOOpAMHAT MOHO cuutath 1816 rox. C sroro roma Hadanuch paboThl MO PyKOBOACTBOM
akamemuka IlerepOyprckoii Axkamemmu Hayk, ocHoBarenst m mepsoro gupexropa Ilymxosckoit
obcepBaropunn B.SI. Crtpyse u reHepana ot uHpaHTepun, nouetHoro uineHa IlerepOyprckoit
Axanemun Hayk K. M. TenHepa no nposoXeHHIO TPHAHTYJHALIOHHOIO psifia o Teppuropun Poccun
ot yctbst Jynast 1o CeBeproro JlenoBUTOro okeaHa uepes QUHITHANIO ¢ BKIIOYEHHEM TepPUTOPUi
IIBermu 1 Hopeeruu. DTOT psif TPUAHTYJIALMH, TPOTSKEHHOCTHIO 25°20", TIONyYUI B IOCIEACTBUM
Ha3BaHue ayru Ctpyse.

B 1898 rony Kopnycom Boennsix Tomorpados monm pykosoxctsoM rexepana K.B.
[lapHropcta ObUI0 HA4YaTO ypPaBHHUBAHME pPA3PO3HEHHBIX «TyOEpHCKMX TPHUAHTYJLILMNY,
NOKPBIBABLIMX CTPaHy OT 3alaiHbIX rpaHul 10 Ypana, Bkmovas Kaskas. 3asepineHa sta pabora
Obuta TONBKO B 1926 romy wusmaHumeM cuiamu BoenHHO-TOmorpaduueckoi ciayxObl Karanora
IMapuropcra. PedepeHL-3/UTMNCONAOM CIy XKW 3JUIMICOMA beccens, a MCXOAHBIMU ITyHKTaMH
SIBISTIMCH aCTPOHOMMUYECKasi oOcepBaropus B JlepnTe U MyHKTHI TPHAHTYJIANUH MEPUANAHHON nyrn
Crpyse.

1.1.2. HauanoM CcHeayromero 3Tama IOCTPOEHHS €IUHOM CHCTeMBbl KOOpPAMHAT Ha BCIO
Tepputoputo Poccuu sisisiercs 1928 ron, xorma I'maBHbIM reozesuueckuM ynpasneHuem CCCP
OblTa yTBEPK/ICHA SMHAS CXeMa U IPOrpaMma pa3BUTHSA TOCYJapCTBEHHON TPHAHTY LU CTPAHEI,
npennoxennas ®.H. Kpacosckum. B cxeme ®@.H. Kpacosckoro nepenaya KoopauHaT Ha Gonbiine
PAcCTOSIHUST OCYINECTBIISIETCS] TPOJIOKEHNHEM IO BO3MOXKHOCTH BOJb MEPHUAMAHOB U HapajuieNcH
3BeHBbEB (PsI0B) TpUAHTY LMK | Kiacca, 0OpPasyrOLINX [IPY B3aHMHOM IEPECCUCHNH TOJIUTOHBI C
nepumerpom 800 - 1000 kM. 3Beno Tpuanryysiuum 1 knacca AnuHo# ob6prHO He Oomee 200 kM
COCTOUT M3 TPEYTOJIbHUKOB, ONU3KMX K PAaBHOCTOPOHHHM, WM U3 KOMOWHAIINM TPEYTOJBbHHKOB,
TeONIe3NYECKUX YETHIPEXYTONbHUKOB W ILEHTPAlbHBIX CHCTeM. JIIMHBI CTOPOH B 3BEHBSX
TpuaHryJamuu | xjmacca COCTaBJSIIOT, kak mpasmwio, He MeHee 20 kM. Ha koHIax 3BeHbeB
TpuaHrysipm 1 Kiacca M3Mepsutich GasuCHble CTOPOHBI HEMOCpeAcTBeHHO mpubopom Enepuna
(VHBapHBIMH TMPOBOJIOKAMH) K CBeToaibHOMepoM. Ha oboux koHmax OGa3suCHBIX CTOPOH (B
BEPINMHAX MOJUTOHOB) OMpenessiuch myHkThl Jlannaca (aCTpOHOMHYECKHE ONMpPENENICHHs HPOT,
JOJNTOT M a3UMYyTOB). 3BEHO MOJMrOHOMeTpHHU | Kiacca BBITHYTO W COCTOUT He Gonee yeM u3 10
cropoH Jumno 20-25 kM. Ha o0onx KOHLaxX KpaifHHX CTOPOH 3BeHa (B BEPIUMHAX HOJHTOHOB)
ONPENENSIOTCS. MyHKTHI Jlammaca ¢ Lenbi0 HCKIIOYEHHs] HAKOIUIEHHMS OMHUOOK OT MOJUIOHA K
HOJIMTOHY W pEIIeHHs PEAyKLMOHHBIX 3a7ad BBICIICH reomesud. Jlns pelmeHus pemyKIHOHHBIX
3ama4 HeOOXOAMMO 3HATh COCTABJISIOIINE YKJIOHEHHs OTBECHBIX JIMHMI B IUNIOCKOCTH MepUauaHa ¢
U B IUNIOCKOCTH NEPBOTO BEPTHKAJNA 7].

T'ocynapcTBeHHast reope3nueckas ceTb nopapasiensyach Ha cetd 1, 2, 3 m 4 Kxjiaccos,
Pa3NHYAIONIMXCA MEXKAy cO00i TOUHOCTBIO H3MEPEHHH YIJIOB U PACCTOSHUM, IUIMHOW CTOPOH CETH
U TIOPSAKOM MOCIIEA0OBATENBHOTO pa3BuTHs. OCHOBHBIE XapaKTEPUCTHKH MOCTPOEHHST ACTPOHOMO-
reoe3sHYeCcKoil ceTu mpuseneHbl B Tabi. 1 B coorBeTcTBHH C [6, 9, 13], [12, c. 360].

B 1930 romy mom obumm pykosorcreom @ .H. KpacoBckoro BerauciuTensHoe Orpo
I'maBHOrO reome3M¥ecKoro ymnpasieHUs MPUCTYMIUIO K YpaBHHBaHMIO 8 monuroHoB 1 xmacca and
Espomneiickoit uactu CCCP. ITo3nnee k 3TM moauroHaM ObUT MPUCOEAUHEH YPaNbCKHUH ITOJMTOH.
BrmucieHus BeIHCh OTHOCHTENBHO dmmmnconaa beccens MeTonoM pa3BepThIBAHNUSA, 38 HAYAJIbHbIN
nyHkT npuHuMaics nyHKT CabiamHo. OcHOBHas OCOOEHHOCTb M TIJIABHBIH HEOCTATOK METO/a
pa3BepPTHIBAHUA COCTOMT B TOM, 4YTO pe3yJbTaThl WU3MEPEHUil, BBbIIOJHEHHbIE HAa 3€MHOM
MOBEPXHOCTH W PEeAYLMPOBAHHBIE K YPOBHIO MOpsS INpH AajibHeiimedl oOpabOTKHM CUHTAIMCh
BBHIMOJIHEHHBIMH HAa IIOBEPXHOCTH pedepeHu-aumnconna 6e3 kakux OO MONMpaBOK 3a
HECOBITAJICHAE ITOBEPXHOCTH 3JUIHIICOUAA M YPOBEHHOH IIOBEPXHOCTH HYJICBOH BBICOTHI.



11

PaboThl O ypaBHUBAHUIO TPUAHTYJISIMK ObLTH 3aBepiieHbl B 1932 rogy u NpUHATas CUCTEMA
KOOPJIMHAT MOJIy4nsia Ha3BaHue cuctemel 1932 roqa.

B te xe romet B IJTHUUI'AuK non pykosoacrsom @ H. Kpacosckoro u A.A. Hzorosa
Hayva uch paboThl MO BHIBOAY pedepeHI-3JUTMIICONAA, HAWITYUIINM 00pa3oM MOAXOMUBIUErO s
teppuropur CCCP. Tox pykoBonctBom u yuactuem M.C. MonopeHckoro Benuch paboTsl MO
OTIPEJIENIEHHIO BBICOT €O 1a 10 JAHHBIM aCTPOHOMO-TPABUMETPHUUECKOTO HIBETUPOBAHHUS.

1.1.3. B 1942 roay Hawamuch pabotel o nepeypaBHuBanuio AI'C. COBMECTHBIM PELICHUEM
I'maBuoro ympaenenust reomesun u kaprorpadpuu (I'VI'K) u Boenno-tonorpagduueckoro
ynpasnenus [ enepanproro [lItaba Munucrepcrsa O6oponst (BTY I'll MO) ot 4 urons 1942 rona
B KauecTBe pedepeHL-3/UTMIIConaa NMPHU YPaBHUBAHUU ObUT MPUHSIT 3JUIMIICOUA (B MOCIIEAYIOLEM
noJy4uBLIero uMsi KpacoBCKOro) co crenyromumy napaMmeTpamu:

Oosbias nojayoch a = 6378245,0 M u oOpaTHOe cxkaTHe o, = 2983,

a CHUCTeMy KOOpJAMHAT, B KOTOPOH BEJHMCh BBIYHCICHUS, ObUIO PEIIEHO HMEHOBATbH ClUCHIEMOT
xoopounam 1942 200a.

YcraHOBNEeHHE cuUCTeMbl koopAuHAT 1942 roma mpexanosarano TakXe BBIBOJ 3HAYEHMM
HCXOIOHBIX TeOAE3MYECKHX JaT B HCXOJHOM INyHKTe reomesmueckor cetu Ilynxoso. B cocras
HCXOIHBIX I'€Oe3NUECKUX AaT BXOIAT Ie0e3UYeCKue LMHMPOTa U JOJAroTa MCXOAHOrO IyHKTa Ha
pebepenu-siunconne KpacoBckoro, reonmesmueckuii  a3MMyT ~ MCXOMHOIO  HAIpaBJICHMS,
COCTaBJITIOINNE VYKJIOHEHWS OTBECHOM JIMHMM M BbICOTA KBa3UIeOHAa HAA DJIJUIUICOUAOM
KpacoBCKOro B MCXOOHOM MYHKTE. DTH JaHHbIE B COBOKYITHOCTH OIPENEISIFOT IIPOCTPAHCTBEHHYIO
OPHEHTUPOBKY oOceil pedepeHU-d/uMNICONa B Tejle 3€MIM IPU  BBIIOJIHEHUM CJIEAYHOIINX
TEOPETUIECKU CTPOTUX YCIOBUIA:

- MaJiasi OCh JJUTUIICOM A MapaJulebHa HAIIPABJICHUIO K TIOJIOXKEHUIO CPEIHETO IOJII0Ca;

- IUIOCKOCTb  HYJIEBOTO MepuaMaHa  HapajielbHa  IUIOCKOCTH HA4yaJabHOIO

aCTPOHOMUYECKOTO MepUANaHa;

- TOBEPXHOCTb pPePEePeHL-DIUIUICONAA HMEET B CPEOHEM HAWUMEHbLIME YKJIOHEHHS OT
NOBEPXHOCTH TreOMAa HA BCEH TEPPUTOPUH  pacmoyiiokeHus oOpadaTbiBaeMOM
reofe3nIecKon CeTH.

PeanbHasi CTpOrocTh BBHIMOJIHEHHS MEPEYHCICHHBIX YCIOBUI OMpeNeNsercs TOYHOCTBIO BCEX
UCIIOJIb30BAHHBIX ACTPOHOMO-TEOIE3UYECKHX MaHHBIX M HE 3aBUCHT OT KOHKPETHOro BbIOOpa
WCXOOHOTO INyHKTa. 3HA4YEHUs HMCXOJHBIX I'€OAE3MYECKHX IAT YCTAHABJIMBAIOT CHCTEMY OTCYETa
KOOPOWHAT, HO HE OMNPEAeNsIOT BHYTPEHHIOID TOYHOCTb CaMOMH reofie3udeckod ceru. TodHOCTB
B3aMMHOTO TOJIOKEHHSI M€0Ie3MYECKUX MyHKTOB B CETH TAaK)Ke HE 3aBHCUT OT MECTOMNOJIOKEHUS
MCXOMHOTO MyHKTA, & TAKXKe OT 3HAYCHUI HCXOMHBIX Ie0OAEe3MUECKHX JaT.

[Mono6GHOe ycTaHOBJIEHHE MO CYLIeCTBY pedepeHIHbIX CUCTEM KOOPAMHAT ObLT €MHCTBEHHO
BO3MOXHBIM B TO BpeMs MpPH HKCIOJB30BAHUM TPAJAHLMOHHBIX aCTPOHOMO-TE€ONE3MIECKUX
W3MEPEHUil, BBIMOJHIEMbIX Ha 3€MHOM mNOBepxHOCTH. Mcxonnble reopesnyeckne OaThl JIMIIb
YaCTHYHO OTPENENIOT MPOCTPAHCTBEHHOE MOJIOXKEHUE peepeHIIHOM CHCTEMBI B Teje 3eMITH Yepes
B3aUMHO€ TMOJIOKEHHEe TOBEPXHOCTH pedepeHL-OIUTMIICONAa H reonja Uil AaHHOH TeppUTOPUU.
OnHako MOJIOKEHHE LEHTpa pedepeHL-OIUTMIICONIa OTHOCHTENIBHO LIEHTpa Macc 3eMIId OCTaeTcs
HEM3BECTHBIM O€3 MpHUBJIEHEHHUs NOMONHHUTENbHOW mH(popMauuu. Hanpumep, BbICOT reounga Han
OOIUM 3€MHBIM 3JUTHIICOMAOM WJIM KOOPAMHAT HEKOTOPOro KOJUYECTBA IMYHKTOB, W3BECTHBIX B
pedepeHLHOl 1 001e3eMHOI reOLIEHTPUYECKOI cCUCTeMe KOOPANHAT.

IIpu ycTaHOBAEHHH CHUCTeMbI KoopAuHAT 1942 ronma B ypaBHHBaHHE BOLUIH 87 IMOJIUIOHOB
AT'C, nokpbiBaBuiX Oosbiiyto uacte EBponeiickoi teppuropun CCCP u y3koit mnomocoii
pacmpocTpaHsouux koopauHatsl 10 JlansHero Boctoka. O6paboTka BEIMOMHANACH HA 3JUTHIICONE
KpacoBckoro ¢ ucrnosib3oBaHHEM METOAA MPOEKTUPOBaHMs. MeTon NPOEKTUPOBAHUS B OTIIMYHE OT
METO/a pa3BepPTBHIBAHUS MpEANnoJiaraj peAyLHpPOBAHHE MAaHHBIX TE€ONE3UYECKUX HW3MEpPEHHi C
3€MHOI MOBEPXHOCTH 4epe3 MOBEPXHOCTb YPOBHS MOpSl Ha NMOBEPXHOCTh pedepeHI-2IUTHIICOUAA.
OrmnpeneneHye BbICOT KBa3UI€OUA U COCTABIBIIOIINX YKJIOHEHHH OTBECHBIX JIMHUI, HEOOXOMUMBIX
I TaKOrO peAyLMPOBaHUS, BBHIMOJHIOCh C HCHOJIb30BAHUEM TIPaBUMETPUYECKUX NaHHBIX:
CHavaJia JyIsl MOBBILIEHUS] TOUHOCTH HHTEPNOJISALIUY aCTPOHOMO-T€0€3NUECKUX YKIOHEHHH 0TBeca
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H i1 pacyeTa IPUPAIIEHUI BHICOT KBA3UTEOUIA, 4 3aTEM C PA3BUTHEM I'PAaBHMETPHUYECKOTO METOA
BBICOTHI KBa3HI'€OHA H COCTABNIAIONME YKJIOHEHUN OTBECHBIX JHHHH ONPENEIPUINCH HE3aBHCHMO
OT aCTPOHOMO-TE€0AC3MIECKHUX JIAHHBIX.

IToctanosnenuem Cosera MunmctpoB CCCP ot 7 ampenst 1946 roma Ne 760 Ha ocHoBe
PE3yJIbTATOB BHITIOHEHHOTO YPABHHBAHKSA ObLIA BBEICHA €IHHAS CHCTEMA re0AC3HYECKHX KOOPAUHAT
u BbicoT Ha Tepputopur CCCP - cuctema koopausat 1942 roga.

JlanbHelnee pacmpoCTpaHEHUE CHCTEMBI koopauHAT 1942 roma Ha teppuropuo CCCP
TIPOBOJHUIIOCH IIOCIIEAOBATENIbHO HECKOJIBKUMH KPYTHBIMH OJOKAMH TMOJUTOHOB TPHAHTYJALHH W
nomuroHoMeTpu 1 kmacca. Ilpw mpucoemMHEHMHM KaXOOro OYEPEOHOTO OJI0Ka KOOpPIMHATHI
MYHKTOB Ha TPaHMIAX OJIOKOB yPaBHEHHOM CETH MPHHHUMAITHCH 3a skecTkue. s crymenus AI'C,
chopMupOBaHHON B BUAE CHCTEMBI ITOJHUTOHOB, BHIIOIHSIOCH UX 3aTI0JIHEHHE CTUIOITHBIMA CETIMH
TpUaHTyIBHH 2 Kiacca (puc. 2) [6]. PeanpHas cxeMa MOJMIOHOB PSAA0B TPHAHTYILALMH 1 Kiacca
4acTO CYIIECTBEHHO OTIIMYAIACh OT IPUBEACHHON HA TOM PHCYHKE.

CryioniHeie CETH TPHAHTYIHIIWHN 2 KIacca YPABHUBAIUCH B MPEJENax OTJACIbHBIX IOJTHIOHOB
C WHCTOJIb30BAHHEM YPaBHEHHBIX KOOPJMHAT IYHKTOB TPHAHTY/SIIMH | KiJacca B KadyecTse
HCXOIHBIX.

EAVAVAN VAN,
(b

ot 7 N L v‘v-"y.‘ y
S

A AV TAVAN NG

Yenobusie swaru.

* Nynwm flensaca
s fQIUC

[% 20 7 wpacea

YR

/7 ¥ 21/ 2 knacea
_____ Cmopana mpuanzyasyuy 3 knaeca

- ~

Puc.2 Cxema moTurosa TpHAHTyIAmMu 1 Kacca u
3aTIOJTHSIONICH CETH TPHAHTY JIALMH 2 K1acca
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XapakTepuCTHKHU MOCTPOEHHUS] ACTPOHOMO-Te0/1e3H4eCKOH CeTH

Tabnuma 1

OcHoBHble nonoxkenust 1939 r.

OcHoBHbIe nonoxeHust 1961 r.

OcHoBnbIe noJio:kenus 2000 r.

ITokazaTenn (l'lO pe3yJjbTaTtam 3aKJIKIYUTEIbHOI0
ypasHuBanus I'T'C)
I xm. 1T x. 1T k. I xm. [IV kn.| 1k 2K 3K 4 k. 1 k. 2K
OCH. psA |3aIl. CETb
Cpearsist Amana cToporet | 25-30 | 15-20 13 8 20-25 | 720 | 5-8 2-5 20-25 7-20
TPCYTOJIbHUKA, KM
OruocurensHast ¢p. k8. | 1:3:10° | 1:2:10° | 1:2-10° - 1:4-10°[ 1:3-10°[ 1:2-10° | 1:2:10° 1:510°
omndka 6a3uCHOM
(BBIXOIHOIT) CTOPOHBI
OrrocurensHas 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° — pas emesxabIX
ournOka CTOPOHbI B MYyHKTOB;
cnabom mecte 1:107-1:4-10° — npu paccrosiHusix
ot 1 10 9 TBIC. KM

Hauwmenbiee 3uauenne|  40° 30° 20° 15° | 20°] 40 | 20° | 20° 20°
yrja TpeyrojbHHKa
Jomnycrumast HeBsi3Ka 3” 5”7 9” 157 35”7 3” 47 6” 8”7
TPEYTOJbHUKA
Cp. k8. ommbKa yria 0,7- 12- 2,0- | 40507 - 07 | 1,00 ] 15 2,0” 0,747 1,06”
(o HeBsIZKaM 0,97 1,5 2,57
TPEYOJIbHUKOB)
Cp. xB. ourrbka
ACTPOHOMHYIECKUX
OnpeaeNeHuil:

HIPOTI 02-04" 047 - - - 03" | 03" - - 0,36”

JIONITOTI 0,03* | 0,05 - - - | 0,03 | 003° - - 0,043°

asuMyTa 0,5” 1,0 - - - 05" | 05" - - 1,27
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1.2. Cucrema xoopaunat 1995 roga

1.2.1. Pa3BuTHe TpaJWLIMOHHOM acCTPOHOMO-TEONE3NUECKO CceTu Uil BCell TeppUTOpPUU
CCCP 6bu0 3aBepineHo k Hadaiy 80-X TomoB.

K sToMy BpemMeHH craja O4YeBHIHONW HEOOXONMMOCTb BBINOJHEHHWsI ODINEro ypaBHUBAHUsI
AI'C Ges pasneneHus Ha PsiIbl TPHAHTYJSILOHKA 1 Kiacca ¥ CIUIOLIHBIE CeTH 2 Kiacca.. PasmenbHoe
YPaBHUBaHHE IOJMIOHOB 1 Kjlacca M MOCJEAVIOINas BCTaBKa B HUX CIUIOLIHBIX ceTel 2 Kiacca
NPUBOIWIY, KaK K HEIOIyCTHMO OOJbIINM olInOKaM B KOOpAMHATAX CaMUX IIyHKTOB 1 Kiacca, Tak
U K 3HAQYUTEIbHBIM JeopMalysIM CIUIOMIHBIX ceTeil 2 knacca BONu3M panoB 1 kiacca u 0COOSHHO
BOnM3u yrnos monuroHoB [1, 7, 9, 13]. B To ke Bpemst OBbUIO IOKAa3aHO, YTO CIUIOIIHAS CETh
INyHKTOB 1-2 KJIACCOB MOTEHLMAJILHO NPENCTaBIsAeT co0ON 3Ha4uTeNnpHO Oonee HKecTKoe
HOCTPOEHHE.

B nensx NOArOTOBKY K CIUIOLIHOMY YpaBHHBaHMIO B 80-X rofax ObLIO BBINOJIHEHO HECKOJIBKO
BapHaHTOB oO0wero nonuronaneHoro ypasHuBauuss AI'C. C  y4eToM pesysibTaToB 3TOrO
YPaBHUBAHHA BBINOJH/AIOCH IIOBTOPHOE YpPaBHMBAHHE JIMHHUI aCTPOHOMO-IPaBUMETPHYECKOTO
HMBEIHPOBAHMA C COOTBETCTBYIOIIUM ITOC/IEOBATENIBHEIM YTOUHEHHEM KapT BBICOT KBa3HIE€OUIA
Hap smmnconnoM Kpacosckoro. YTouHeHHast kKapTa BBICOT KBasureonaa Obuta coctaBieHa B 1987
TOfly, MaHHbIE KOTOPOH OBLIM HCIIONB30BAHBI 3aTeM B 0o0wmeM ypasHuBanuu AI'C kak ¢BOOOAHOM
CeTH.

B mae 1991 roma oOmee ypaBuuBanue AI'C Obuto 3aBepmeno. Ilo pesynbraTam
ypPaBHHUBAHMSA IOy IEHBI CIEAyIOIHe OCHOBHBIE XapakTepucTuku Tounoctu AI'C [7, 9]:

®  cpeonssn keaopamuueckas owuoxa nanpaeienus - 0,7";

®  cpeonsasn Keaopamuueckas owuoKka usmepenno2o asumyma - 1.37;

®  OMHOCUMENBHASA CPEOHAS. KGAOPAMUYECKAS OWUOKA USMEPEHHBIX OAZUCHBIX CMOPOH -

1:260 000;

CPEeOHSSL KBAOPAMUYECKAS OULUOKA B3AUMHO0 NOJIOIACEHUSI CMEIICHbIX NYHKMOB - 2-4 cMm;
CPeOHAA KBAOPAMUYECKAS OWUOKA Nepedayl KOOPOUHAM OM UCXOOHO20 NYHKMA HA
HYHKIMbE HA KPAAX Cemi NO KAXCOoil koopouname - 1 M.

VpaBHEHHAst aCTPOHOMO-TEOIe3UU€ECKasi CeTh BKJIFOUaya B cebsi 164306 nyHkToB 1 U 2 Ki1accos,
3,6 ThICSIY re0fie3NUECKUX a3UMyTOB, OMPEAENEHHBIX U3 ACTPOHOMUYECKUX HAOMOAEeH I, U 2,8 ThICSTY
0a3UCHBIX CTOPOH, PACTIONOKEHHBIX Hepe3 170-200 km.

1.2.2. K momeHTy 3aBeprueHus obiero ypasHusanusi AI'C Ha Teppuropum Hamieil crpaHsl
HE3aBUCHMO ObLIN CO3/IaHBI ABE CITy THHKOBBIC I€OIE3HIECKIE CETH: KOCMUYECKast [€0fIe3UYeckas CeTh
BTV I'llT MO u nonneposckast reonesuydeckas cetb ' YI'K.

Kocmuyeckas reonpesmueckas cerb (KI'C) BTY I'lI MO na Teppuropuu Obisimero CCCP
BKITIOHAna B cebs1 26 CTAIMOHAPHBIX aCTPOHOMO-TE0I€3HUECKUX MYyHKTOB MPU PACCTOSTHHUSX MEXKIY
cMexxHbIMH TyHKTamu oT 500 1o 1500 Teic. kM. Koopaunatel nyHkToB KI'C ObU1H OnpeneneHs! no
¢dororpaduyeckiuM,  JOIUIEPOBCKHUM, JAaJbHOMEpPHBIM  pPAJAHOTEXHUYECKUM W  JIa3ePHBIM
nabmonenusim MC3 cucremer TEOUK. TodHOCTb ompeneneHus] B3aUMHOTO MOJOXKEHHS JIOObIX
nyukTtoB KI'C xapakTepr3oBanach CpeqHUMU KBagpaTHUeCKUMH omwnbkamu, paBHbiMu 0,3-0,4 M.
UcnonesoBannbie mpu  noctpoeHnn KI'C  opOuranbHple MeTOOBI KOCMHYECKOH TreOme3HH
ofecreunBain ONpeNeIeHHE KOOPAWHAT HEIOCPEACTBEHHO B TIEOLECHTPHUYECKOH CHCTeMe
KOOPAMHAT C HAYaJIOM KOOPAWHAT, TEOPETHUESCKU COBMANAIOIIUM C LICHTPOM MAacc 3eMIIH, H OCHIO
Z, HampaBJICHHOW K TONOXeHuro cpenHero momoca. Cucrema xoopaunar KI'C, mpaxtuuecku
peau3oBaHHas KOOPAMHATAMH €€ IYHKTOB, SIBJISIETCSI COCTABHOM 4acThi0 Ooyee mmpokoro Habopa
(yHIaMeHTaJIbHBIX MeO/Ie3NUeCKIX ITapaMeTpoB, MOMyUMBINNX HasBaHKe «Ilapamerper 3emnn 1990
rozpa» (I13-90). Dot e wudp nomydmna u cama CUCTEMa KOOPIUHAT.

Homneposckasi reonesuueckast cetb [ YIK (JI'C) cocrostia u3 131 myHKTa, KOOPIOUHATHI
KOTOPBIX OIpenessiuch o aomieposckum Habmonenusm UC3 cucremer TRANSIT. TouHOCTD
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OMNPENENICHHs] B3aMMHOTO MOJIOKEHMSI [Ty HKTOB IIPH CPEIHEM PacCTOSIHUU Mexkay HuMu 500-700 km
XapaKTepHU30BaTach CPEIHUMU KBanparuiecknMu ommbkamu, pasuabivu 0,4-0,6 m. JII'C crpomnacek
B cBoeit coOcTBeHHOM cucteme koopauHar WGS-84, Onuskoll K TeONEHTPHUECKOM, HO MO Psay
OPUYMH TOYHO HE COBIAAarolieil ¢ cucteMoil koopauHat [13-90, u cymecTBeHHO OTIMYAromeics
MO0 TOYHOCTH OT CHUCTEMbl KOOPAMHAT C TeM ke HaumeHoBaHueM WGS-84, kotopas daxrudecku
CYLIECTBYET Ceiuac Ha BPEMs1 HallMCaHUsI AAHHOTO PYKOBOJCTBA.

1.2.3. JIns ucnonb30BaHys NOTEHLUANA BCEX TPEX MEPEYHUCICHHBIX CEeTel, KaKk He3aBUCHMBIX
NOCTPOCHUH, W  JOCTHXKEHHS  MAaKCHMAJbHO  BBICOKOM  TOYHOCTH  PacHpPOCTPAHEHHS
roCyJapCTBEHHOH CHCTEMBI KOOPAUHAT Ha BCIO Tepputopuio Obiiero CCCP GbuIO BBHIMONHEHO
cosmectHoe ypasHuBanue AI'C, II'C u KI'C. B coBmecTHOe ypaBHHBaHHE ObLIH BKJIFOYCHBI BCE
ykaszansbie nyHkTel KI'C u II'C u obmue ¢ HUMH (COBMEILEHHbIE WITH OJIH3KO PAaCHONOKEHHbIE H
npuBsi3aHHble) TyHKTI AT'C.

JononxutensHo B oOliee ypaBHHUBaHME ObUIM BKJIIOYEHBI 3HAYEHHS TEOLIEHTPHUYECKHX
paanyCOB-BEKTOPOB [UISi YacTH IYHKTOB OOBEAUHEHHOHW CE€TH W CeTh M3 CEMH MYHKTOB,
nocTpoeHHast Mo HabmoneHwsiM ciyTHukoB GPS mns touHoit npussizku 0. Caxanud k AT'C Ha
MaTepHKe.

I'eorpaduyeckoe MOJOKEHHE MyHKTOB IEONE3MUYECKHX CETEiH, BKIFOUEHHBIX B COBMECTHOE
ypaBHHBaHHe noka3aHo Ha puc. I15.2 Tlpunoxenns 5.

3HaueHHsd TeOLEHTPUYECKHX PpaJAHyCOB-BEKTOPOB BBIYHCIUIACH C  HCHOJBb3OBAHHEM
napamMeTpoB OOLIE3eMHOro 3JUTHIICOMAA M BBICOT MyHKTOB HAJ STHM 3JUIUMCOHAOM KaK CyMMBI
BBICOT KBa3UI€OHJa U HOPMAJIbHBIX BBICOT. BBICOTHI KBa3UTE€OHA BBIYHCISIIUCH C HCIONBb30BAaHHEM
IpaBUMETPUYECKUX JAHHBIX U IUIAHETAPHOM MOJAENM TIpaBUTAIMOHHOrO mnojs 3emuu. Hauwano
CHCTEMBI KOODAMHAT, K KOTOPOH OTHOCATCA TOJNy4YaeMble PafAMyChl BEKTOPA, TEOPETHYECKU
COBIMAZaeT ¢ LeHTpoM Macc 3emnu. Paguychi-Bekropa Obutd Bbraucnenst s 35 myHktoB KI'C win
AI'C, pacmonoxennbix He Ommbxe 1000 kM npyr or apyra, 9To0BI MOKHO OBUIO CUHMTATh 3TH
3HAaYEHHsI HE3aBUCHMBIMH APYT OT ApPyTa.

VYpaBHUBaHNE BBINONHAIOCH B IPOCTPAHCTBEHHON cucTeMe koopauHat. [losToMy maHHEIE O
IUTAHOBBIX KOOPAMHATAX IO pesysbTataM obmero ypasHuBaHus AI'C Obuin NOTIONHEHb! JaHHBIMH O
reoNe3NdecKUX BBICOTAX ITYHKTOB Han 3JumuncounoM KpacoBckoro. 3HaueHHs 3THX BBICOT
MONyYaiuCh KaKk CyMMa HOPMaJbHbIX (HUBENHPHBIX BBICOT) NMYHKTOB M BBICOT KBa3WUIeOHIA.
[NocnenHye mony4anuch MO AaHHBIM 00PabOTKK acTPOHOMO-IPaBUMETPHYECKOTO HUBETMPOBAHMS,
BoinonHerroro B [THUWT AuK B 1993 r. ¢ ucmonp3oBaHHeM JaHHBIX oOmiero ypasuuanus AI'C
1991 r. B mporecce COBMECTHOTO ypaBHMBaHMsI ObUIO MPOBEAEHO MOMOJHHUTEIbHOE YTOYHEHHE
STUX AaHHBIX Ui TeppuTopun JanbHero BocToka, Uykorku u Kamyatkn.

Bce naHHbIE BKIIIOYANNCh B O0LIEE YPABHMBAHUE C YYETOM HX KOBapHALMOHHBIX MAaTpHILL,
KOTOpBbIe WK ObLIH MONy4YeHbl HEMOCPEACTBEHHO IPH MOCTpoeHHH ypasHUBaeMbIx cetedl (KI'C u
JAI'C) wumu croenuanbHO MOIENMPOBANNCh (IUIAHOBbIE KOOpAMHATBI M BbicOThl mmsi AI'C,
TeOLIEHTPUYECKHE pPAaaNyChI-BEKTOpA IIYHKTOB, ceTb mpusssku o.CaxamuH). CoBMeCTHOE
VPaBHUBAHME BBIIOJHIOCH B HECKOIBKO 3TamoB (MPHONIDKEHHI) € IMOCIENOBATENBHOM
KOPPEKTUPOBKOH UCIOJIB3Y€EMbIX KOBAPUALIMOHHBIX MATPHLI.

3a OMOpHYI0 CHCTEMY, B KOTOPOHl MOJNydYalnCh OKOHYATENbHbIE YPAaBHEHHBIE 3HAUEHHs
KoopauHat, Obuia BbiOpana cucrema koopauHat KI'C. B kadecTse onpenesieMbx HEM3BECTHBIX B
ypaBHHBaHWE BXOIIIM TIONPAaBKH B TPH HPOCTPAHCTBEHHbIE KOOPAWHATHI MMYHKTOB H
IOTIOJTHUTEIBHBIE napaMeTpsl KOOPIHHATHBIX npeoOpasoBaHMiA, ofecreynBaOLIAX
npeobpasoBanue Kaxaoii U3 APyrux rpynm gaHHeX B cucteMy koopauHat KI'C. Ilpu BrmoueHH: B
ypaBauBaHue paHHbX JI'C u AI'C ponojHuUTeNbHO ONpEAesuloch IO CEMb NapaMeTpoB
OPTOTrOHAJILHOTO KOOPAMHATHOTO MpeoOpa3oBaHus (TpH CMEINEHHUs], TPH pa3BOpPOTa H MacIuTaOHas
nornpaska). IIpy BKIIIOYEHHH B YPaBHUBAaHHE MEOLIEHTPUYECKHX PAaIHyCOB BEKTOPOB ONpPENEISUIICh
JOTIOJIHUTENBHO TPH MapaMeTpa CMeLleHus: M MaclitabHas nonpaska. BkiroueHue ceTu MpuBs3KH
CaxanuHa JONONHSIIOCH ONPENEIeHHEM TPEX NapaMeTPOB CMEIICHHS.
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1.2.4. B pesynbraTe TakKOro COBMECTHOTO yYpaBHHBaHHUS ObLIa IOCTPOCHA re0/Ie3nIecKasi CETh,
coaepxkamas 134 myHkTa NMpH CPEIHEM PACCTOSHHH MEXAY CMEXHBIMH myHktamu 400-500 kM.
Ilpu 5TOM ypaBHEHHbIe KOOpAHHATHI OpUIM MONy4eHBl B cucteme I13-90, TouHee B ee YaCTHOIA
peanusanyy COBOKYTHOCTBIO KoopAuHaT Bcex myHkroB KI'C, Bomemmux B ypaBHHBaHue. J[ns
UCHONB30BAHUA 3THX [AaHHBIX IJI1 OKOHUaTeNbHOro obmero ypasHuBaHusi AI'C ypaBHeHHble
KOOD/IMHATHI OBbLIH TPeIBAPUTEILHO MepeBeieHb! B pe)epEeHIHYI0 CUCTEMY, JOCTATOUHO OJIH3KYI0
k CK-42. U3 Gonbluoro 4yucia BO3MOXKHBIX croco0os hopmupoBanus pedepeHHOi cucteMbl Obi
BBIOpaH cienyrowmuii Bapuant. Hanpasnenue oceit n Maciurab peepeHIHON CHCTEMBI COBMANAET C
TAaKOBBIMH B YIIOMSAHYTOIl BBl peanm3amuu cucreMbl koopamHar I13-90, a monoxeHne Hadana
CHCTEMBI BBIOMpaeTCA Tak, 4YTOOBI B pe3yJibTaTe KOOPAWHATHI MyHKTa IlyJKOBO BO BHOBb
co3maBaeMoii pedepeHIHON cucTeMe ObUTH paBHBI ero koopauHatam B cucteme CK-42. Takomy
BBIOOPY HOBOIT pedepeHLIHOI cucTeMbl, moay4uBLieii HazBanue «Crucrema koopauHar 1995 rogay,
COOTBETCTBYIOT TpH napamerpa cBasH ¢ [13-90, 3HaueHus koTopeix npuseaeHs! B IIpunoxenun 1.

Cerp u3 134 NMyHKTOB C COTJIACOBAaHHOW cHCTeMOW IIaHOBBIX koopamHat B CK-95 u
reOfIe3NUeCKUX BBICOT ObLIa HCIONB30BAHA KaK JKECTKAsh HCXOAHAsS OCHOBA B IOCIEAYOLIEM
3aKJIFOYUTENIbHOM YpaBHUBaHUHU BCeX 164306 MyHKTOB TPUAHIYJSILMK U NOJUroHoMerpuu 1 u 2
KJIaCCOB.

To4HOCTb ompeneneHHs B3aHMHOTO IUIAHOBOTO IIOJIOKEHHS IYHKTOB, IIOJNy4YEHHas U3
3axmounTebHOro ypasHusanus AI'C 1995 roma, xapakTepusyercs CpeNHHMH KBaJApPaTHYCCKAMH
omunbkamu:

o 0,02 - 0,04 m— npu paccmosnusix 00 HECKOTbKUX OECSMKO8 KUIOMEMPOB;
o 0,2-0,5m—npu paccmoanusx om 1 00 9 meicay km.

O0ObeM M3MEpHUTENIBHOM acTpOHOMO-reone3ndeckoil uH(popmauun, obOpaboranHOW mpU
comectHoM ypasHuBaHIH AI'C, II'C u KI'C anst yctaHOBICHHSI CHCTEMBI KoopauHAT 1995 roxa,
MpEeBBIIAET Ha HOPAAOK 00beM M3MEPUTENBHON HH(OPMAIIH, HCHOIBb30BAHHOMH IS YCTaHOBJICHHS
cucteMbl koopauHat 1942 roaa.

O1leHKa TOYHOCTH YPaBHEHHBIX KOOPAMHAT, MOJNY4EHHAs B NPOLECCE BBHIMOJHEHHs O0Lero
ypaBHUBaHMs, OCHOBaHA HA OLIEGHKAX BHYTPEHHEH COTJIACOBAHHOCTH BCE€X BKIIOYEHHBIX B
ypaBHUBaHUE AHHBIX U UMeeT 0000ImeHH I XapakTep. Bonee 0O0bekTHBHAS U AETajbHAs OLIEHKA
MOkeT OBITh IIOJIyueHa TOJBKO CpaBHEeHWeM mosoxeHuit myHkToB B CK-95 ¢ kakumu-mibo Gonee
TOYHBIMA W HE3aBUCUMO IIOJyYEHHBIMU pe3yjbTaraMi. PeambHO Takyl0 BO3MOXHOCTD
IPEICTABIAOT NaHHbIE, MOJyYaeMble B IIPOLIECCE BBLINONHIEMBIX B HACTOsINee BpeMs paboT Mo
nocrpoernio PAI'C u BI'C. Takoe cpaBHEHHE MTOKA3bIBAET, UTO BHyTpeHHue nedopmanun CK-95 B
LIEJIOM 10 BCeH CeTH MOTYT OBITh OLIEHEHBI UX CPEIHUMH KBaAPATHUECKMMH 3HAUSHUAMH, PaBHBIMH
npumMepHo 30 cM 1o KoopauHaTaMm “x” u okono 20 cM no koopauHatam “y”. Ilom BHyTpeHHMMHU
nebopMalusMi B JAHHOM CIydae NOHHMAIOTCA T OLIMOKM KOOPAMHAT MyHKTOB, KOTOPBIE HE
MOryT OBIThb WCKIIOYEHBl B pe3yJIbTaTe OPTOTOHAJIbHOrO mnpeobpasoBanus. bBoiee moxpobHO
uadopmanms o cersix @PAI'C u BI'C u onenkax nedopmaumii CK-95 nana B moppaszmenax 1.3.3 u
1.3.4, paznene 3 u Ilpunoxenuu S.

1.2.5. T'eonesuueckue BbICOTHI MyHKTOB ITC ompenensror mim kak CyMMy HOpPMalbHON
BBICOTBI M BBICOTb! KBa3UI€OHAa HAJ OTCUETHBIM 3JUIMIICOMAOM, WM HENOCPEACTBEHHO METOAAMHU
KOCMUYECKOH TeOfe3nH, WIN INyTeM IPHBSA3KH K IyHKTAM C W3BECTHBIMHM T€OLEHTPUYECKUMU
KOOpAMHATAMH.

Hopwmanbabie BricoThl nyHKTOB I'T'C onpenmensitorcst B bamruiickoit cucreme BricoT 1977
rozia, HCXOMXHBIM HAUaJIOM KOTOpPO#t sBiseTcs Hyb Kpormraarckoro ¢yTmroka.

KapTs! BricOT KBasureonaa Haja OOIINUM 3€MHBIM SJUTHIICOMIOM U pedepeHL-dIUIUICONIOM
Kpacosckoro Ha Tepputropun Poccuiickoii ®enepaupn mpatorcss  Pockaprorpadueit u
Tonorpaguueckoii cnyx6oit BC PD.
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KI'C co3maBamack mpu METPOJIOTHIECKOM OOECHEYEHHH OTAJOHHBIMH CPEACTBAMHU
TFoccrangapra CCCP. Maciitab 3anaBaiics EQuHBIM rocyqapCTBEHHBIM 3TajlOHOM BpPEMEHH-
YaCTOThI-JJIHHEI TIPU AJIMHE METpPa KaK PACCTOSHHS, IPOXOAUMOro CBETOM B BakyyMe 3a 1:299 792
458-y10 nomo cexyHAbL, B coorBeTcTBHH ¢ pesomorueii XYII I'enepanbHOii KOH(pepeHIH MO
mepam u BecaM (okTa0pe 1983 r.). Ilpu moctpoenmu KI'C B cucreme kxoopmunat I13-90
ucnonb3oBauch wmkaibl atomHoro TA (SU) u koopaunupoBanHoro UTC (SU) Bpemenu,
3ajaBaeMble CyIECTBYIOIUel 3TajloHHON 0Oasoii Poccuiickoit @epepauny, a Takke NapaMeTpsl
BpalleHHs 3eMITH U MOMPaBKH UL epexoia K MKy HAPOIHBIM IIKaJaM BPEMeHH, TePHOANIECKI
ny6nukyemsie I'occranpaprom Poccun B cnenupanpHbix Orosuterensx I'ocynapcTBeHHOH citykObl
BpemeHu U yactotel ('CBY). CooTBeTCTBYIOIHE 3TAIOHHBIE MaciiTab 1 OPHEHTHPOBKA MEPEAAHbI
Ha I'T'C xocBeHHBIM 00pa3zomM uepe3 MacmTad u opuerTHpoBKY KI'C.

1.3. OcHOBHbBIE N0JI0KeHH JaJIbHEeHIIero pa3BuTHs rocyAapcTBeHHOH
reogesnyeckoi cern Poccuiickoin @enepanun

1.3.1. O xonyenyuu paseumus cucmemsi 2e00e3U4eCKO20 0becneyeHUs

OOecrieunBasi MHOTHE TMPAKTHYECKHE MOTPEOHOCTH SKOHOMHKH M OOOpPOHBI  CTPaHBI,
CYLIECTBYIOINE HA3EMHBIE Te€ONEe3MIeCKHe METOMBI [0 TOYHOCTH, ONEPATHBHOCTH, SKOHOMUYECKOH
3¢ (peKTUBHOCTH HE COOTBETCTBYIOT HEKOTOPBIM KpaiiHe BXKHBIM COBPEMEHHBIM TPEOOBAHHSM HAy KU
U pakTHKU. B 9acTHOCTH TpeOOBaHMM, BOZHUKAIOLIMM MPH KPyTHOMACIITaOHBIX ChEMKax rOpoIOB
U TIOCEJIKOB, NPU CTPOUTENIBHBIX M3bICKAHMSX, TPU I'€OIE3MIECKOM O0ecreyeHH 00OPOHBI CTPaHBbI,
pelneHny 3a1a4 MOPCKOH W aBHAIMOHHOIN HABHTALWH 1 H3yHYCHIH IPUPOTHON Cpenbl. DTH 3aa49H Ha
COBPEMEHHOM YPOBHE TPeOOBaHHH MOTYT OBITh PEMIEHBI TOJNBKO C HMCIOJB30BAHUEM CITY THUKOBBIX
METOZOB. SImpoM COBpPEMEHHBIX TI'€OJIE3MYECKHX CIyTHHKOBBIX METONOB SIBIIFOTCS TEXHOJOTHH
ONEepPaTUBHBIX KOOPJAMHATHBIX ONpEReNeHHi (B TOM 4YHCIE M BBICOTHBIX), OCHOBAHHBIC Ha
HCIIOJIb30BAHUH II00aIbHBIX HABHTAIMOHHBIX cIyTHUKOBBIX cucteM ['JIOHACC u GPS [7, 9].

3anaHve, HOqAEpKAHUE M BOCTPOM3BElEHHE CHCTEMbl KOOPIAMHAT Ha YpPOBHe TpeGOBaHHI,
obecrneunBarolux perneHne (yHIAMEHTAJbHBIX MEPCIEKTHBHbIX 3aJady B 00ONacTH reonesuw,
reodH3HKH, TEOJMHAMHKM W KOCMOHABTHKH, OOYyCJOBIMBaeT HEOOXONUMOCTh CO3JaHHs
reofie3UUeCcKoi CETH Ha Ka4ECTBEHHO HOBOM, OOJiee BBICOKOM, YPOBHE TOYHOCTH.

Cucrema xoopgunar CK-95 u cymectpyromas cetb I'T'C, co3maHHas riaBHBIM 0Opa3soMm
TPaOUIIHOHHBIMU METOJAMHU T'€0NIe3HH, HE MOTYT, B Ka4eCTBE HCXONHOI Ie0oNe3U4eCKOli OCHOBEI, B
MOJHOW Mepe O0ecmednTh BO3MOXKHOCTH Ui peajn3alliil BCEro IMOTEHIMaNa COBPEMEHHbIX
CIyTHUKOBBIX METONOB. B maHHOM ciyuae UMeeTcs B BUAY HE TOJIBKO peabHas TOYHOCTh NMYyHKTOB
I'TC B CK-95, HO 1 HEOCTATOYHAS UX OCTYNHOCTb U BO3MOXHOCTb 00ecreyeHus: OnaronpHsTHbIX
ycinoBuidi 1l cnyTHHKOBBIX  HaOmomeHuit. CoBpemeHnble chyTHukosbie 1JIOHACC/GPS
TEXHOJIOTHH JaXKe B ONEPATHBHOM pexuMe 00ecreyHBalT BO3SMOXKHOCTD MEPeAady KOOPAHHAT Ha
GoJblLiIie PACCTOSIHUSI M C MEHBIUMMH OTHOCHTEJIbHBIMU OLIMOKAMH, YeM B Mbl MMeeM ceifyac B
ITC. Eme B Gonbireit Mmepe mogoOHOE TOYHOCTHOE HECOOTBETCTBHE HMEET MECTO HPH PELICHHH
3aja4 reoAuHaMukd. MCHonp30BaHHE COBPEMEHHBIX CHYTHHKOBBIX TEXHOIOTMH NPH PELICHHH
Pa3sNUUHBIX TNPaKTHYECKMX M HAy4YHbIX 3ama4 TpeOyeT M pa3BUTHS COOTBETCTBYIOIUEH HM
BBICOKOTOYHOI1 1 JIETKO TOCTYIHOH NCXOMHOI reoie3nueckoil OCHOBBL

IlocTpoenre Takux OMOPHBIX ceTeil - cOCTaBHas 4acTh paboT IO CO3MAaHHMI HOBOM
BbICOKO3(hEKTHBHOI TrOCy/IapCTBEHHOH CHCTeMbl reofie3udeckoro obecHedyeHus: TeppUTopHil
Poccuiickoii denepanuu, OCHOBaHHONH Ha NPUMEHEHUHU METOJOB KOCMMYECKOM TIeone3ud |
HCTIOJIb30BAHMH TJI00ABHBIX HABUTALUMOHHBIX cryTHHKOBBIX cructeM [ JIOHACC u GPS.

Hcnonp3oBaHne METOROB KOCMHUYECKOH I€OIe3UH ONpeesieHUs KOOPAUHAT NPUHLIUITHAIBHO
H3MEHSET PeIIeHHE 3a1a4 BCCH CHCTEMBI IeOie3nuecKoro odecredenus [3].
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B cpaBuenuun c TtpamuimonabiMu merogamu ['JIOHACC/GPS-texHonoruu oOnamaioT
CJIEAYIOIIMMHU OCHOBHBIMH IPEHMYIECTBAMH:

- BO3MOXKHOCTBIO TMEpeladd KOOPAMHAT TMPAKTHYECKH Ha JIIOOble pPacCTOSHHUS C
OIIEPAaTUBHOCTHIO U TOYHOCTBIO, HEOCTY ITHBIMH JUIS TPAAULIMOHHBIX HA3€MHBIX METOJIOB;

- 3HAYUTEJIbHbIM CHHKEHHEM 3aTPaT B CBS3H C OTCYTCTBHEM HEOOXOIUMOCTH COOPYKEHHUS
reofe3n4eCKHX 3HAKOB,;

- YMEHBbIIEHHEM pHUCKAa TPH BBINOJIHEHHH pPabOT, OCOOEHHO B TPYAHOAOCTYIHBIX H
KJIMMAaTUYECKH CJIOXKHBIX paiioHax;

- OTCYTCTBHEM TpeOOBaHUs K B3aUMHOH BHAMMOCTH MEXIy MYyHKTaMH, MO3BOJLSIIOIUM 0e3
COOPY KEHHsI re0Ie3MUECKHUX 3HAKOB PACIOJaraTh MyHKTHI B MECTaX, Oonee OaronpusTHBIX I X
COXPaHHOCTH H MOCJIENYIOLETr0 HCIIOIb30BAHMS,

- Ppe3KUM TOHIKEeHHEM TpeOOBaHM K TUIOTHOCTH HMCXOOHOHW TeOofe3udecKoi OCHOBBI,
MO3BOJIAIOIINM Ha 2 MOPsiAKA COKPATHTb KOJHUYECTBO N€OJE3UUECKUX MyHKTOB, KaK MPH CO3MaHHH
I'ocynapCTBeHHBIX TeOAE3MYECKHX CETell HOBOTO IIOKOJICHWS, TaK ONOPHBIX NYyHKTOB TMpH
BBIITOJIHEHUHU T€OIe3NUECKUX ChEMOK LITMPOKHM KPYT'OM IOJIb30BATENEeH;

- GonpIeli MPOCTOTOH B OPraHU3AIMH M BHIIOJHEHUH padOT, 0OCOOEHHO B TPYIHOAOCTYHBIX
U KJIUMATUYECKU CJIOJKHBIX paliOHaX;

- OoNMpIIMM YPOBHEM aBTOMATH3ALMM HA BCEX CTAAMSAX HPOBEAEHHs palboT, OTCYTCTBHEM
TEXHUYECKOH 3aBUCUMOCTH OT BPEMEHH CYTOK, FOZIa, HOTOAHBIX Y CIIOBHIA;

- OoJiee BBICOKMM YPOBHEM KYJIBTYPbI TPY/ia MIPH UCIIOJHEHUH MeOie3MIeCKHX paboT;

- JIy4IIUMH BO3MOXKHOCTSIMH JUIsi OOBCIUHEHHs] TOYHOW IUIAHOBOW M BBICOTHO#
reo/ie3nYecKoil OCHOBBI Ha 0a3e WCIOJIb30BAHHS €IWHOW TEXHOJIOTHH, COBMEINEHHsS IYyHKTOB
HOCHUTENIEH KOOPAUHAT U BBICOT U CBA3U CYIECTBYHOUINX ITUIAHOBBIX U BHICOTHBIX ce'rei?l.

OTKpBIBAIOTCS MEPCIIEKTUBBI ISl CO3AaHUSI M UCTIONB30BaHHUs aBTOMATH3HPOBAHHBIX CHCTEM
OIePaTUBHBIX ChEMOK, OCHOBaHHBIX Ha coBMecTHOM ucnonb3oBanuu [ JIOHA CC/GPS-texHonoruii
1 A POBBIX HA3EMHBIX, BO3AYIIHBIX H KOCMHYECKHX ONTHKO-3JIEKTPOHHBIX, PAIHONOKALIMOHHBIX U
IPYTHX CBEMOYHBIX CHCTeM LupoBoro kaprorpadupopanus. [IpumMeHEHHE TAKHX CHCTEM MOXKET
ObITh 0cOOeHHO 3((EKTUBHO MPU MPOBENEHHH FOPOACKHX ChEMOK MHOTOLEJIEBOr0 Ha3HAYEHHUS C
nocienymmei (o Mepe BO3HUKHOBEHUS MOTpeOHOCTE) BRIOOPOUHOH 1esieBoi 00paboTkoii 1 npu
BBIMOJIHEHMA CHEMOK B UPE3BBIYANHBIX CUTYALMSIX B PEXUME, MNPUOIMKEHHOM K pPEXHMY
peasibHOro BPEMEHH.

OnauM w3 HambOonee MepCHeKTHBHBIX HANPABJICHUH ONEPATUBHOIO HABUTALMOHHOTO U
reoie3u4eckoro odecreueHns TMOTPEOUTENs SBISIETCS CO3[AaHHME CETe AKTUBHBIX IyHKTOB
CIYTHUKOBBIX CHCTEM KOOPAUHATHBIX OMpPENeICHUI PealbHOrO BpEMEHH.

Upe36b1uaiino 6axiCHON 0OCOOEHHOCMBIO 2600€3UYeCKUX CRYMHUKOBBIX MEXHONO2UT ABISIemCs
603MOICHOCMb OOHOBPEMEHHO20 ONpeOeNeHUs ¢ CONOCMABUMbIMU MOYHOCIIAMU, KAK NIAHOGLIX
KOOpOuHam, max u 2e00e3uyeckux 6uiCom.

ITosiBnsiercst  BHOJIHE — peajibHasi BO3MOXKHOCTb — PEAIM3ALMKM  METOJAa  CIyTHHUKOBOTO
HUBEJIMPOBAHMS, KaK AJIbTEPHATHBbI T€OMETPUIECKOMY HHBEJIHPOBAHHUIO, HO B 3HAYHUTEJILHO OoJiee
ONEPaTMBHOM W JAeueBOM BapuaHTe. OHAKO AJISI NPAKTHYECKOro NMPUMEHEHHS] TaKOro MeTozia
HEOOXOIMMO COCTaBJICHHE MO I'PAaBUMETPUYECKUM M CIyTHUKOBBIM NAHHBIM TOYHBIX JETaJIbHBIX
KapT BBICOT KBa3UT€OMA HA COOTBETCTBYIOIMX TEPPUTOPHUSX - MO CYLIECTBY HOBOI'O TOYHOTO BHIA
HCXOHOTO T€0AE3UIEeCKOro 00ecneyeHus.

ITpu TpaAWIMOHHBIX BHAAX TEOAE3MYECKUX M3MEpPEeHUIl CHCTeMa BBICOTHOTO OOecredeHHs
pasBuBanach O0OCOONEHHO OT CHUCTEMBI IUIAHOBOTO O0ECHEYEeHHs. BBICOTHOE M ILIAHOBOE
obecnieyeHre CO3AaBaJIOCh MyTEM Pa3BUTHS IABYX Pa3HbIX BHUAOB reonesnueckux cereil. IlnanoBoe
00OCHOBaHME pa3BHBAJIOCh HA OCHOBE IUIAHOBBIX TIeONE3UYECKHUX CeTeH TPUAHTYJSIUA |
MOJIMTOHOMETPHH, 2 BBICOTHOE — HA OCHOBE CETEH reéOMETPUYECKOTO HUBETUPOBAHMS.

Cucrema HOpPMaJIbHBIX BBICOT Ha Tepputopuu Poccuu peannsoBaHa CETbIO BBICOKOTOYHOIO
reomerpudeckoro HusenupoBaHus 1 u 1 kiaccoB — rnaBHO# BbICOTHOM OCHOBBI (I'BO) crtpaHsL
Cetb reomerpudeckoro Husenanposanus 1 u 1l kmaccos oOwweit mpoTskeHHOCTHI0 0k0j10 400 ThICTY
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KM HMECT OIOHNH HCXOZ[HbIﬁ IMYHKT KpOHH_ITa,I[T, B KOTOPOM 3HAQ4YCHUE HOpM&J’IbHOfI BBICOTBI
MIPUHUMAETCS] PaBHBIM HYJIIO.

Bcs cetb HUBCJIHPOBaHUS o6pa3yeT MOpsiAKa THICAYH 3aMKHYTBIX ITOJIMT'OHOB, II0 KOTOPBIM
NPOU3BOIUTCS YPaBHHBAHHE CETH KaK CBOOOMHOI C OMOpOi Ha OAMH MCXOMHBIN MyHKT. [loaTomy
CHCT€Ma HOPMAJIbHbIX BBICOT Ha BCEH MPOTSDKEHHOCTH HHUBEJIHMPHON CeTH He MMEeT BHELIHEero
KOHTPOJISI, HECMOTPSI Ha TO, YTO Tepputopus Poccun nmeer GeperoByro JIMHUIO MPOTSKEHHOCTHIO
okosio 12 000 kM, OMBIBAEMYIO MOPSIMH TPEX OKE€AaHOB, U B KAXXIOM M3 3TUX MOpeEll pacrnojokeHO
O HECKOJIbKO YPOBHEMEPHBIX IIOCTOB, MMEHLIUX BbICOKOTOUHYK CBsA3b C IVIaBHOHM BBLICOTHOM
ocHOBOM. Tak Kak OTJIHYHE YPOBHS OHOTO MOpPS OT APYTOoro MOXeT AOCTUraTh MeTpa U Ooee, TO
YpOBHEMEpHbIE JaHHbIE HE MOTYT CIIy>KHTb KOHTPOJIEM TOUHOCTH HUBEJIHPOBAHHUS.

IMpumenenne T'JIOHACC/GPS TexHOnoruii mo3BoyiieT pa3BUBAaTh IUIAHOBOE U BBICOTHOE
000OCHOBaHHE C TMOMOILBKD OJHOM M TOH >€ COBOKYMHOCTH reone3nveckux cereil. Jlims
corjacoBaHusi HU3MEPECHHBIX BEJIMYHH (HOpMaJ'IbeIX H TEOAE3UYCCKHUX BI:ICOT), NoJIy4a€MbIX
COOTBETCTBEHHO MO NaHHbIM HUBenupoBanus U qaHHbIM [ JIOHACC/GPS usmepenmii, HeoOxoanmo
TOYHOE 3HAHHE BBICOT KBAa3UT€OHA.

Hogas cTpykTypa CHCTEMBI reOfIE3MIECKOro 00eceueH s MoKa3aHa Ha puc. 3.

[IpuiMeHeHHe COBPEMEHHBIX CIyTHHKOBBIX TE€XHOJIOTHI ONTHMAJbHBIM O0Opa3oM pa3BUBAET
CHCTEMY TI€OfEe3UYECKOro oOecneveHus, co3/aBas YCJOBHs, B TOM 4HCIE, U AN peau3aLiu
NOTEHI[Mala IUIAHOBBIX M BBICOTHBIX ONOPHBIX CE€TeH, CO3JaHHBIX HA OCHOBE TPAaJHULIMOHHBIX
METO/IOB r€OJIE3UNUECKUX U3MEPEHHIA.

BeiciiuM 3B€HOM B HEpapXHH OMOPHBIX IeONE3UYECKHX CETel B CHUCTEME IeONe3HYeCKOro
obecrnieyeHns1 SIBJIIETCS ONHA U Ta K€ COBOKYIHOCTb TI€OAE3HMYECKHX ITyHKTOB CITyTHHKOBBIX
reonesndeckux cereii PAI'C, BI'C u CI'C-1, koropble sBismtoTcst (pu3myeckoil peanmsaunueit
OJTHOBPEMEHHO BBICOKOTOYHOI CHCTEMbI KOOPAUHAT U CUCTEMBbI HOPMAJIbHBIX BBICOT.

CTpykTypa M TEXHOJIOTHS TMOCTPOEHHS CITyTHUKOBBIX I€OAE3HMUYECKUX CETEH, CO3aBaeMbIX
Pockaprorpadueii, onpenensieTcs, BO-NEPBbIX, — HEOOXOAUMOCTBIO CO3JAHUS E€QMHOW CHUCTEMBI
reOfe3UUeCKUX KOOPAHHAT M MOANEP)KAHHWS €€ Ha YpOBHE COBPEMEHHBIX TpeOOoBaHHMII HayKH,
SKOHOMHUKM U OOecrnedyeHust 66301'IaCHOCTI/I7 1, BO-BTOpPBIX, — 3agadaMH, BO3JIOJKCHHbIMU Ha
Pockaprorpaguro, mo BemeHuro CiyxObl negopMaLuu 3eMHOH KOpbl, BXOZHsIleH B COCTaB
DenepanbHOM CUCTEMBI CEHCMOJIOIMYECKUX HAOMIOASHUH U NPOTrHO3a 3eMJIETPACEHHIH.

CymecTByromas reofe3ndeckas OCHOBA, CO3[aHHAs C MOMOLIbIO TPAAMLHOHHBIX METONOB
reoIe3MYECKUX M3MEPEHHI He O0ecreunBaeT Ha JOJDKHOM YPOBHE BO3SMOXKHOCTH 3(deKkTHBHOro
HCIIOJIB30BaHUA COBPEMEHHBIX BbICOKOB(b(beKTI/IBHbIX CIIyTHUKOBBIX TEXHOJIOTHH IO cjeayrumnum
OCHOBHBIM ITPUYHHAM:!

- TOYHOCTb CYIIECTBYIOIIMX IeOe3MYEeCKUX CeTell He OTBEYAeT COBPEMEHHBIX TPeOOBaHHAM
SKOHOMUKH U OOOPOHBI CTPAHEL,

- Iy HKTBI OIIOPHBIX I'€0Ae3MIECKUX CEeTeH, KaK IIPaBUIIO, PACIIONAraloTCs B TPYAHOAOCTY ITHBIX
MecTax, HeONarompUsTHBIX IJIsi MX MOCJEAYIOLIEr0 HCIIONB30BAaHUA B CHCTEME IeOIe3HYeCKOro
obecneuenus ¢ anmaparypoii [JIOHACC/GPS;

- OombLIOM 00BEM reOAe3MYECKIX MYHKTOB, CYLIECTBYIOLINX OMOPHBIX Me0Ne3NUeCKUX CETel,
M MeCTa UX PacIIOJIOXKEHHUs NeJaroT 3aady MX MOAAepXkKaHUA B paboyeM COCTOSIHUHM MPAaKTHYECKH
TPYAHO BBIIOJHUMON B COBPEMEHHBIX Y CIIOBHSIX.
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Eaunasi cucrema (pyHIaMeHTaILHBIX TAPAMETPOB

Cern ®AI'C, BI'C, I'®I'C u CI'C-1

A 4

I[eTaJIbele KapThbl BBICOT KBasureouaa
(uudposbie Moenn)

y \ 4 v
Cetun CnyTHuKOBOE HusenupHble cetu OnopHble
TPUaHTYNALUUK U HuBenupoBaHue I, Il knaccos rocyAapCTBEHHblE
NONUrOHOMETPUK ('BO) rpaBMMETpUYECKne
A
(rrc) ' x cetu |, llmlll
R U 0 Knaccos
v v vy E
AudbepeHumansHble LeTanbHble ! !
CTaHLum Tonorpaguyeckne JeTtanbHble
CbEMKM rpaBuMeTpudeckne
$ 'y CbEMKM
3apaum A
7| 3emenbHoO 3apaun
pedopmbl HaBurauum

Puc. 3. Uepapxudeckas CTPyKTypa CHCTEMBI T€OIe3HUECKOro o0ecreueHns

TocynapcTBeHHasi reomesndeckas ceTb, cosgaBaeMas B cooTBercTBuM «KoHuemuuei
nepexona Tomnorpado-reofe3u4eckoro MPOU3BOACTBA HAa ABTOHOMHBIE CIYTHHKOBbIE METOJbI
KOOpAMHATHBIX onpeneneHuid» (1995r.) u ¢ “OCHOBHBIMH MOJOXEHHSMH O MOCTPOCHHH
roCyJapcTBeHHOM reopesudeckoil cetu Poccuifickoii ®Pemepaumu” (2003 r.), CTPYKTypHO
(dhopmupyercsi IO MPUHLHKIY Mepexona OT OOIEero K YaCTHOMY H BKJIIOYaeT B ceds reomesnyuecKkue
MOCTPOEHHMS PA3JUYHBIX KIACCOB TOUHOCTH:

- (¢yHmamMeHTAIBHYIO acTpoHOMO-reomesnueckyro cetb (PAIC), cocrosmmyro uz 50 - 70
NyHKTOB, BKJIFOYasi MYHKTbl KOCMHYECKOHl TI'eOme3NdecKOoil CeTH, IpH PpACCTOSHUAX MEXKIY
nyHkTamy, paBHeix 650 - 1000 kM. M3 Bcex myrkToB PAI'C 10 - 15 momkHb! OBITH IOCTOSTHHO
Z[eﬁcTByIOL[IPIMH, a OCTAJIBHBIC - MEPUOAUYECKU IEPECOIPEACIIATHCA IpynmnaMu ¢ HUKIUYHOCTBIO,
SaBHCHLHeﬁ oT FeOHHHaMquCKOﬁ AKTUBHOCTH PETHOHA,
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- BBICOKOTO4YHasi reopesuueckas certb (BI'C), cocrosimas u3 500 - 700 myHKTOB, npw
PACCTOSHUAX MEXAY CMEXHBIMU IyHKTaMH, paBHbIX 150 - 300 kM,

- cryTHUKOBas reoxesudeckas cetb 1 kiacca (CI'C-1) mpu pacCTOSHHUAX MEXIY CMEKHBIMU
nyHKTaMy, paBHBIX 30 - 35 kM B 0OKHTHIX paifoHax u 40 - 50 kM u Oonee - B MaIOOOXKHUTBIX. B

9KOHOMHUYECKH pa3BUThIX paifoHax mnyHktel CI'C-1 moryT pacnonaratecss u ¢ Gosblueii
IUIOTHOCTBIO, B 3aBUCUMOCTH OT TPEOOBaHHH MUHUCTEPCTB U BEIOMCTB.

Yacre mysktoB @AI'C wmHTErpHpyercss B MHPOBYIO CIYTHHKOBYIO CE€Thb B paMKax
MEKIYHAPOIHBIX IIPOrPaMM.

B nepsyro ouepens CI'C-1 Oyner pa3BuBaThCS B paifoHaX C MHTEHCHUBHOH XO3SHCTBEHHOMH
DeATEIbHOCTBIO.

Heobxopumo ocobo ormeruts, uto nyHKTE PAI'C 1 BI'C cBsI3BIBalOTCS HE MeHee 4eM ¢ 2-
Ms nyHkramu I'T'C u ¢ 2-ms nynkramu I'BO, Tem cambiM, peanusys U npeyMHOXas MOTEHIHA
crapoii I'TC, u yro nyskTsl PAI'C, BI'C u CI'C-1 pacnonararotcs B JIerkO AOCTYIHBIX MECTax.

Takum 00pa3zom, mJisi CO3MaHMS yKa3aHHONW HOBOM BBICOKO3((EKTHBHOI rOCYHapCTBEHHOM
CHCTEMBI reofie3uueckoro obecneueHus: teppuropuun Poccuiickoii Penmepauuy, OCHOBAHHOW Ha
npuMeHeHuH rinodanpHON HaBuranuonHoi coytHukoBoi cuctembl [JTIOHACC/GPS u apyrux
CPEACTB U TEXHOJIOTHH, TOJDKHBI BBITOIHATHCS:

1. BBICOKOTOUYHBIE TeOfIe3UdeCKHe M3MEPEHHs ¢ Ha3eMHOIl CIyTHHKOBOIl ammapaTypoii Ha
NyHKTaX  CO3/aBacMbIXx  (yHAaMEHTaNbHOH  acTpoHOMo-reoxesnyeckoii cetn  (PAIC),
BBICOKOTO4YHOM reoaesuyeckoii ceru (BI'C) u cnyTHHKOBO# reonesndeckoii cetu 1 kiacca (CI'C-1);

2. AOCOMIOTHBIE HW3MEPEHUS 3HA4YeHHH YCKOPEHWS! CHJIbl TSDKECTH g C  TMOMOIIBIO

BBICOKOTOYHOH IPaBUMETPUYECKOH ammapaTypbl U ONPEAEeHUs] HOPMAJIbHBIX BBICOT Ha MyHKTax
DPATCuBIC;
3. PaboThl MO HOCTPOEHHIO BBICOKOTOUHBIX KapT BBICOT KBa3HI€OUJAa ¢ I'PABUMETPHYECKHM

METOLNOM, HEOOXONMMBIX MpPH OMNpPENeNeHHH HOPMaibHbIX BbicOT H’ ¢ HcHons30BaHHEM
r106abHBIX HABUTAI[OHHBIX CITyTHUKOBBIX CHCTEM,

4. PaboTel IO COIJIACOBAHHMIO HA COOTBETCTBYIOIEM YPOBHE TOYHOCTH TIE€OLIEHTPHUYECKOMH
CUCTEMBI KOOpAHMHAT, 3amaBaemoii myHktamu PATC, ¢ MexayHapomHOIl HeDecHOH OMOPHOMH
cucremoii (ICRS — International Celestial Reference System), He cBsi3aHHO! Gonlee ¢ H5KBATOPOM U
SKJIMITTUKOM, & 3a()MKCHPOBAHHON OTHOCHTENBHO CHUCTEMbl HampaBieHuid Ha 212 xBa3apos,
MPUHAMAEMbIX 32 HETIONBUKHBIE B MPOCTPAHCTBE M PACIPENeSeHHBIX 10 BceMy Hely co cpenHeil
IJIOTHOCTBIO 1 KBazap Ha 194.6 kBaApaTHBIX rpaayca.

BbICOKast TOYHOCTD CJIEXKEHUS 38 MTOJIOKEHUSIMH HHCTPY MEHTOB, C KOTOPBIMH HaOMIOAAIOTCS U
OMpENENSIFOTCS. KOOPAMHATHI KBa3apoB, ¥ OXHOBPEMEHHO 3a napaMerpamu BpameHns 3emu (I1B3),
obecneunparomumu cesizb HebecHoi (ICRS) 1 HOBOI MexkayHAPOIHOMN 3€MHOMH OMOPHON CHCTEMOM
(ITRS - International Terresrial Reference System), mo3Bonser ycHeUIHO peliaTh LEIBbIA Psif
MPAKTUICCKUX 337a4.

Io u3MepeHusIM, YKa3aHHBIM B IL. 1, ONPENeNsIOTCs reo/ie3ndeckrie KOOpANHATLL: mupoTa B,
nonrota L u BbicoTa H B NPUHATON CHCTEME KOOPUHAT.

Ilo u3MepeHusM, yka3aHHbIM B ILI. 1 W 2, oCyuwecTsisercs 3afaHue abCOMIOTHOMN
IPaBUMETPUYECKOH CHUCTEMBbl. JTH M3MEPEHHs, B YACTHOCTH, IO3BOJIAT B JANbHEHIIEM BbIABIATDH
BO3MOXHbBIE PUYUHBI u3MeHeHu# koopauHatr nyHkros ®AI'C u BI'C Bo BpemeHH.

Ilo BBHICOKOTOYHBIM BBICOTaM kBasureowna ¢ (m. 3) W reomesuueckuM BbicoTam H (1. 1)

OMPENEISIFOTCS. HOPMAJIbHBIE BICOTHI H | paHee onpeaensieMbie ¢ BICOKOH TOYHOCTBIO TONLKO M3
reOMETPHUYECKOTO HUBEIMPOBAHUSL.

ITo actpomerpudeckuM NaHHBIM (1. 4) reoneHTpUYECKas CHUCTEMa KOOPJUHAT, 3ajaBaemast
nynkramu  D®AI'C, coriacoBbiBaeTCsl Ha  COOTBETCTBYIOLIEM  YPOBHE  TOYHOCTH  C
(byHIaMEeHTAIBHBIMH ACTPOHOMUYIECKUMH (HEOSCHBIMI) CHCTEMaMt KOOPIHHAT.
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1.3.2. Ocnosnvie npunyunst Oavneiiue2o paseumus 20CyO0apCmMEeHHON 2e00e3uyecKkoti cemu

TI'ocynapcTBeHHasi Treofe3nveckasl CeTb, CO37aBaeMast B COOTBETCTBUM C “OCHOBHBIMHU
MOJIOXKEHUSIMI O TIOCTPOEHUM TOCYAapCTBEHHOH reozesndeckoil cetu Poccuiickoit ®@enepamum”
(2003 r.), cTpykTypHO POpMHUPYETCsI [0 MPUHLIUITY EePexoa OT 00ILIero K YacTHOMY U BKJIFOYAET B
ceOst reome3uHeckye MOCTPOSHN PA3IMIHBIX KIIACCOB TOYHOCTH:

o (hyHIAMEHTaJILHYIO aCTPOHOMO-Teone3ndeckyto ceTb (PAIC),

® BBICOKOTOUHYIO reozesnyeckyto cers (BI'C),

® CITyTHHKOBYIO reopesnueckyro cetsb 1 kimacca (CI'C-1).

Ha ocHOBe 3THX MNyHKTOB CO3[AIOTCS CHCTEMBl IIOCTOSHHO HEWCTBYIOUIMX IYHKTOB
CITY THUKOBBIX Ha6J’[IOI[eHI/If1 C LEJIbIO obecnieueHust BO3MOXKHOCTEH ONpEneNICHUsT KOOpAuHAT
HOTPeOUTENAMHU B PEXXMME PEANbHOIO BPEMEHH WK OJNIM3KOM K PeajJbHOMY BPEMEHH.

B ykazaHHYI0O CHCTEMYy TIOCTPOGHHH BIIMCBIBAIOTCSI TaKXKe CYINECTBYIOLIME CeTH
TPUAHTYJIILUH U TOJUTOHOMeTpHH 1...4 K1accoB.

ITo mepe passurns cereit PAI'C, BI'C u CI'C-1 srmmonnsiercst ypaBHuBanue Bceil ITC wm
€e OTHeNbHBIX YYacTKOB C IeNbr0 Oojiee MONHOW M OBICTPOH peajausaluMy HaKaIDIHBAeMO
reofe3nyeckoii nHopManum.

1.3.3. @ynoamenmansHas acmMpoHOMO-2e00e3U4eCKas Ceny

Beiciuuii ypoBeHb B CTPYKTYpe KOOPAHHATHOro obecrieuenus Teppuropunt Poccuu 3aHuMaer
byHOaMeHTanpHAs aCTPOHOMO-reone3ndeckass cerb. OHa CIy’XKHT MCXOMHOW TIeone3uyuecKoil
OCHOBOH I [NajbHEHIIero IOBBIMIEHHS TOYHOCTU MyHKTOB T'OCYNapCTBEHHOH TeOfe3UdecKOn
cetu. QAT'C mpakTUHECKH peaTn3yeT TeOLeHTPHUUSCKYI0 CHCTeMy KOOPIUHAT B PaMKaX peIleHHs
3ama4d KOOpauHaTHO-BpeMeHHoro obecrreuerns (KBO).

OynnameHTaNbHas ACTPOHOMO-TEOIE3UIECKast CETh COCTOUT U3 IMOCTOSHHO JCHCTBYIOUIUX U
NEepPUOANYECKH OIpenensieMblx MyHKTOB Pockaprorpaduu, (opMHpyrOmMX €OWHYIO CEThb Ha
Teppuropuu Poccuiickoit Penepanuu.

B cocras mocrosiHHO neficTByromux myHKToB PAI'C no cornacoBaHHIO MOTYT BKJIOYATBHCA
MyHKTBI CJykObl Bpamenust 3emun ['occraHmapra Poccum, MyHKTHI CIYTHUKOBBIX HAOJOAEHUIA
PAH u nyHKTBI paguonHTepHEpOMETPHYECKUX U3MEPEHHI CO CBEPXIUTMHHOM 0a301i, a TaKkKe 4acTb
ATTI KI'C, pacnonoxeHHbIX Ha Tepputopun crpanbl. Ha cragun o6paboTku u3MepeHuii B cocTas
HOCTOSIHHO AeHCTByomux nyHKTOB B @AI'C MOXeT Takke BKIOYAThCA YacThb My HKTOB, BXOMSAIIUX
B MEXIYHAPOAHYIO TE€OMHHAMHICCKYIO ceTh MyHKTOB (IGS).

B cocras nepuoamuecku onpeaensieMbix nyHKTOB @AI'C MOryT ObITh BKJIFOUEHB! ITyHKThI
Pockaprorpadum, PAH u AT'TI KI'C Ha Tepputopum CTpaHbl, He BOLIEIIINE B YHUCIO MOCTOSHHO
neiicteyromux nyHkroB MAT'C, myukrel HaOmopenuii ['JIOHACC, a Takxke MyHKTBI Ciy>KObl
Bpamenus 3emun l'occrangapra Poccuy ¥ MyHKTBI, IEPUOAMYECKH YYAaCTBYIOIIHE B MPOrpamMmax
JIa3epHOM JIOKALIWH CIy THUKOB M JUIMHHODA3UCHOM paquonHTephepOMeTprn.

Pacnonoxxenne ocranpHbix NyHKToB PAI'C onpenmensercs, UCXOAs U3 pelleHHd 3ajad
reOAMHAMHKH U TPeOOBaHHUS PABHOMEPHOTIO MOKPHITHS BCEH TEPPUTOPHH CTPAHBI.

Paccrosane Mexay cmexkabmvME myHKTaMu PATC - 650...1000 kM.

KonmuecTBo, pacmonoxXeHHe MOCTOSHHO NEHCTBYIOIIUX M MEPUOAUYECKH OINpPEAeIIeMbIX
nyHkroB PAI'C, coctaB ammapaTypsl M NpOrpaMMbl HAONIOJEHUH OMNPEAENSIOTCS Hay4dHO-
TEXHUYECKOH mporpaMMoil mnoctpoeHuss W (yHkumonupoBanust PAI'C ¢ ydeToM MNpOEKTOB
MEXXIYHaPOJHOTO COTPYIHUYECTBA.

Bce mnynkret PAI'C jomkHbl ObITH  (PyHAAMEHTANbHO 3aKperuieHbl ¢ obecrneueHneM
JIOJITOBPEMEHHON CTAOMIIBHOCTH MX TMOJIOXKEHHS KaK B [UIAHE, TaK U 110 BBICOTE.

IlpocrpancTBenHoe mojoxeHue nyHkroB PAI'C ompenpensiercs MeTOOaMH KOCMHYECKOH
TeOJIe3NH B T€OLEHTPHUYIECKOI CHCTeMe KOOPAMHAT OTHOCUTENBHO LIEHTpA MacC 3eMIH CO CpelHen
KkBajparudeckor omubkoit 10...15 cm, a cpenHss kBagpaTHyeckas oUnOka B3aUMHOTO MOJOXKEHHs
nyHkToB ®AI'C nmoymxHa ObITh He OoJNee 2 CM MO IUIAHOBOMY MOJIOXKEHHIO U 3 CM MO BBICOTE C
YYETOM CKOpPOCTE#l WX M3MEHEHHS] BO BpeMeHH. B dumcio ocHOBHbIX 3amau nocrpoeHust PAIC
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BXOIUT AOCTH)KEHHE TpeOyeMOl TOYHOCTH M AOCTOBEPHOE OLCHWBAHHME TOYHOCTH CO3/1aBacMOH
HOBOH T'€OLIEHTPUYIECKOH CHCTEMbl KOOPAMHAT M ONpEAeleHHEe M3MEHEHHH KOOPAHWHAT ITyHKTOB
@DATC BoO BpemeHH.

Ha nynkrax ©AI'C BBINONHAKTCA ONpeNelcHHs HOPMANBHBIX BHICOT H abCONIOTHBIX
3HAUEHUH yCKOpeHuH cuibl TskecTH. OmnpeneneHusi HOPMalbHON BBICOTHI IIPOH3BOIAMTCS
HHUBEJIUpOBaHueM He Hioke II Kjacca TOUHOCTH, abCONIOTHBIE ONMPEAENEHHs CHIIbI TSDKECTH - IO
mporpamMe onpeeneHus (yHIaMeHTaIbHbIX IPaBUMETPHIECKUX ITyHKTOB.

IlepuoanuHOCTh 3THX ompeneneHuii Ha nyHkTax ®AI'C ycranasnusaercst B mpepenax S...8
JIET ¥ YTOYHSAETCS B 3aBUCUMOCTH OT O’KHIAEMBIX H3MEHEHUI N3MePsIeMBIX XapaKTEPHCTHK.

3amaBaemas nynkramu @AI'C reoueHTpHUECcKas CHCTEMa KOOPIAHHAT COTJIACOBBIBACTCA Ha
COOTBETCTBYIOIEM YPOBHE TOYHOCTH ¢ ()YHAAMEHTANBHBIMH aCTPOHOMHYECKUMH (HeOSCHBIMH)
CHCTEeMaMM KOOPIUHAT M HANEXKHO CBA3BIBACTCA C AHAJIOTHYHBIMH TNYHKTAMH Pa3JIHYHbIX
rOCyIapCTB B paMKaX COTJIACOBAHHBIX HAYYHBIX MPOEKTOB MEXIYHAPOAHOTO COTPYIHHYECTBA.

ITapameTpel CBsI3M MEXAY 3€MHOIl CHCTEMOH KOOpAMHAT, 3afaBaeMoii myHktamu ITC, ¢
byHIaMeHTaNbHBIMU aCTPOHOMHYECKMMH (HEOECHBIMH) KOOpAMHATAMH HAa aJEeKBaTHOM YpOBHE
TOYHOCTH YCTAaHABJIMBAIOTCS oOmepaTuBHbiMM HabmopeHusmu ['CBUY wu my6nukyroTcs B
CIIeNUAIbHBIX OFOJUIETEHSIX 3TOH CITy KOBL

1.3.4. Bvicokomounas 2eo0e3u4eckas cems

Bropoii ypoBeHb B coBpeMeHHOIl cTpykType IT'C 3aHHMaeT BBICOKOTOUHAs reofe3nyueckast
CeTb, OCHOBHbIE (DYHKIIUH KOTOPOI COCTOST B JAJIbHEHIIEM PACTIPOCTPAHEHHH Ha BCIO TEPPUTOPHIO
Poccun  reomeHTpUUECKOH CHCTEMBI KOOPAMHAT M YTOYHEHHHM MapaMeTpOB  B3aHMHOTO
OPHEHTHPOBAHMSI F€OLIEHTPUIECKOH CUCTEMbI H CUCTEMBI T€0/1e3UYeCKUX KOOpAMHAT.

BI'C, napsny ¢ @AI'C, ciy>XMT OCHOBOW JUI pPa3BUTUS TeOHE3MYECKHX MOCTPOEHHMIA
MOCNIENYIOMMX KJIACCOB, @ TAKKe HCIONB3YyeTCs AN CO3JaHMs BBICOKOTOYHBIX KapT BBICOT
KBa3HUIeOH/Ia COBMECTHO C IPaBIUMETPHUECKOi HHpopMaLueil i JaHHBIMH HUBEJIHPOBAHUS.

BI'C npencrasisier coboii omuparouteecst Ha nyukrel DATC, omHOpOAHOE MO TOYHOCTH
IIPOCTPAHCTBEHHOE TI'€OAE3UUECKOe IMOCTPOCHUE, COCTOSIIEE W3 CHCTEMBbI IYHKTOB, YIAJIEHHBIX
onuH ot apyroro Ha 150...300 km.

Ilynkter  BI'C  ompenerstorcss  OTHOCHTENBHBIMEL — METOJAMU  KOCMHYECKOH — reonesi,
00eCreurBaroME TOYHOCTh B3aUMHOTO TOJIOXKEHUS CO CPEHMMM KBAJPATHUECKUMH OLIHOKaMH, He
MPEBLIIAIOLIMU 3 mm+5x10°D (e D - paccTosiHie MeXIy MyHKTaMH) MO KaKOOH M3 IUIAHOBBIX
KOOpAMHAT u 5 Mm+7x10°D o reomesuteckoii Beicote. Kakmbiit nyskr BI'C pmomkeH ObITh CBsi3aH
M3MepeHnsIME co cMexkHbIME Ty HKTamut BI'C 1 He mMeHee 1em ¢ Tpemst Omkadinmmvu ryskramu @AIC. B
HCKJIOUHTENBHBIX CIIyYasX Ha TPYOHONOCTYIHBIX TEPPUTOPUSX IOMYCKAeTCS OTCYTCTBHE CBs3eil Mexay
cmexHbiMi nyHkTamMu BI'C nipy ycrioBiy MX CBs3U ¢ OOMBIINM KOJM4ecTBOM Omuskix myHKToB GATC u
HCTIONB30BAHUN HAOMONEHHI GONBIIEH IPOIOILKITEIHOCTH.

Ha nynkrax BI'C HOopMasbHBIE BBICOTHI OIpENENSIOTCS HuBeluposaHneM He Hpke II kiacca
TOYHOCTH, aOCOIFOTHBIE OMPENENeHNs CHJIbI TSDKeCTH - M0 MpOorpaMMe ONpeesieHust (PyHIaMeHTabHbIX
IPaBUMETPUUECKHX MyHKTOB. IlepromdHOCTL 3THX OnpenesneHni ycTaHasimBaercs: Pockaprorpadueii B
3aBHCUMOCTH OT OXKUJAEMbIX M3MECHEHUIH MU3MEPSIEMBIX XapAaKTEPUCTUK. [ CBS3U CYLLECTBYIOLLEH CETH C
BHOBb CO3/1ABAEMBIMU T€ONE3MIECKAMH TTOCTPOCHUAMH  OTIPEZIENSIETCS] B3aUMHOE TIOJIOXKEHHE ITyHKTOB
DAI'C uBI'C ¢ bmoxaumu nysaxramu AI'C co cpenHeli KBaapaTH4eckoi OLHOKOM, He TIPEBBILIAOLIEN 2 CM
TO KKOH KoopauHaTe. [Tt CBSI3H ¢ IVIABHOM BBICOTHOH OCHOBO#H NyHKTHI BI'C MPUBS3BIBAFOTCS K periepam
HuBenupHOi ceTu I ... 11 K1accoB Wil COBMELIAROTCS € PerepaMy COOTBETCTBYOLINX JIMHHI HUBEITMPOBAHHSL.
Cymectsyrowas cetb nyHkToB PAI'C 1 BI'C Ha Teppuropuu Poccuu cosmana B nepuon ¢ 1999 ropa mo
2003 ron. CryTHHKOBast reoziesuteckast ceTb Ha 2003 I. cocTouT u3 212 NyHKTOB, B TOM YHCTE:

- 19 nocrosinHO peficTByromux myHkToB PAIC,;

- 15 nepuonudecku onpenensiemMbrx myHkToB PAIC,;

- 178 nynkros BI'C.

Cymectsyromas cers myHkToB @PAT'C n BI'C ma Teppurtopuu Poccuiickoit ®enepanmu mno

cocrosiHuIo Ha 2003 rog nokasaHa Ha puc. 4.
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CeTb HyHKTOB (I)AFC u BI'C Poccuiickoii (I)ezlepamm Ha 2003 r.

YCJIOBHBIE OBO3HAYEHUSA

A nyHKTbl @AT'C (HOCTOSHHO ACHCTBYIOLLME,
TIEPHOAMYECKH OTPEACTIACMBIE)
. - nyukTsl BIC

Puc. 4. Cywecrsyromast cerb nyHkroB @PAI'C u BI'C na Teppuropuu Poccuiickoii @enepaiuu o cocrosiuuto Ha 2003 rox.
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1.3.5. Cnymnuxosas 2eodesuueckas cems 1 kiacca, aCmMpoHOMO-2e00e3Uteckds cemsy u
2eo0e3uyeckiie Cemu c2yujenst

Tperuit ypoeenr B coBpeMeHHOI cTpykType ITC 3aHuMaeT CnyTHHUKOBasl reone3udecKast
ceTh 1-ro Kiacca, OCHOBHasi (DyHKIMsI KOTOPOiH COCTOMT B OOECIeUEHMH ONTHMAJbHBIX YCIOBHUI
JUIA pean3alil TOYHOCTHBIX M ONEPaTHBHBIX BO3MOXKHOCTEH CITyTHHKOBOH ammapaTtypsl NpU
NepeBOAe TIeoAe3uyecKoro obecnedeHus TeppUTOpHH Poccum Ha  CIyTHHKOBBIE METOJbI
oIpeneIeH s KOOPANUHAT.

CI'C-1 npezcrasisier coOoii MPOCTPAHCTBEHHOE T€0NI€3HIECKOE IOCTPOSHHUE, CO3IaBaeMOe 110
Mepe HEeOOXOAMMOCTH, B IEPBYI0 OYEpeAb, B 3KOHOMHYECKH pPAa3BUTBIX paifoHaX CTpaHbl,
COCTOSIIIEE M3 CHCTEMBbI JIETKO HNOCTYNHBIX IyHKTOB C IUIOTHOCTBIO, HOCTATOUHOH JUIS
30 (eKTUBHOrO MCIONb30BAHMS BCEX BO3MOXKHOCTEH CITyTHHUKOBBIX ONpPERENEHHUH IoTpedurensimu,
KaK [IPaBUJIO, CO CPEIHUMU PACCTOSIHUAMU MEXIY CMEXXHBIMU Iy HKTaMH OKOJIO 25...35 kM.

CI'C-1 co3maercsi OTHOCHTENbHBIMH METOAMU KOCMIYECKO# reone3nu, o0eceunBarouMU
oIpefeseHNe B3aNMHOTO IIOJNIOXKEHUS] €€ CMEXHBIX IyHKTOB CO CPEOHHUMH KBaApaTHIECKAMHU
ommubkamu 3MmM+1x10"D 1o Kakaoil u3 MIaHOBBIX KOOpAUHAT U 5MmM+2x107D o reoie3nIeCKOoi
BBICOTE.

CI'C-1 moxer crpoutbest oraenbHbIME (parmenTamu. Co3maBaemblil ()parMeHT HOJDKEH
omuparbcsi Ha Okpyxaromue myHktel BIC u u Brmouath B cebs nyukret @AI'C, u BI'C,
pacmonoxxenHble Ha Tepputopun dpparmenra CI'C-1.

Cpennss kBagpaTuieckas ommdka onpeseneHus nonoxenus nyHkroB CI'C-1 oTHocuTensHO
ommwkaiinmx nyakroB BI'C u ®AI'C He nomkHa npesbimarh 1...2 cM B palioHax ¢ ceHCMHYECKOH
aKTUBHOCTBIO 7 1 Gonee OaiuoB U 2...3 €M B OCTAJIbHBIX PErHOHAX CTPAHBL.

HopmasnbHble BBICOTbI [OOJNKHBI onpenensTbcsi Ha Bcex mnyHkrax CI'C-1, smmbo wu3
reOMETPUYECKOr0 HHUBEIMPOBAHHs C TOYHOCTBIO, COOTBETCTBYIOIIEH TPEOOBAHMAM K HHUBEIUPHBIM
cesim 11, III knaccos, 10O M3 CITy THUKOBOTO HUBEIMPOBAHUS KaK PA3HOCTH I'€OAC3HYESCKHUX BBICOT,
OIIpeAesIeMBIX OTHOCUTELHBIMI METOJAMH KOCMHYECKOI F€0/Ie3NH, H BBICOT KBa3UTEOU/IA.

OxoHYaTenbHAsT TOYHOCTH moNoxkeHus nyHkroB CI'C-1 ompenensercs mo Martepuangam
o0paboTkn B COOTBETCTBHH C Merogukamu Mo moctpoeHnto CI'C-1,  yTBepikmaeMbIMU
Pockaprorpagueil.

Hust cessu CI'C-1 ¢ AI'C u HuBenupHoii cetbto dactb myHkroB CI'C-1 pomksa ObITH
COBMEIIEHA WJIH CBs3aHAa ¢ cymecTByomuMu nyHkramu AI'C u pernepamMu HUBEJNHPHOI CeTH He
Hwke 11l xknacca. CBsA3b, KaKk NPaBUIIO, AOJKHA OMPENENATHCS METOJJAMH KOCMHYECKOH reofie3uH CO
CPeIHUMHU KBaJpaTH4eCKUMH omubkamu He Oonee 2 cM JUisl TUIAHOBBIX KOOPJHMHAT IPU MPUBS3KE
nyHKTOB AT'C m 1 cM 1y reome3sWdecKHx BBICOT NPH MNPHUBS3KE HUBEIHMPHBIX penepos. Ilpu
BBICOTHOH NPHBA3KE HCHONb30BaHMEe HYyHKTOB AI'C ¢ WM3BECTHBIMH HOPMAJBHBIMH BBICOTAMHU
BMECTO HHBEJIHPHBIX pPElNepoB He Jomyckaercs. Paccrosame wmexay nyHkramu AIC,
coBMeleHHbIMU ¢ TyHkTamMu CI'C-1 wim nIpUBS3aHHBIMH K HUM, HE JOJDKHO ObiTh Gonbime 70 kM
npu cpeaneit miotHoctu CI'C-1 u 100 kM mpu moctpoeHuu paspexxeHHoit cetu CI'C-1 B
HEOOKUTBIX paiioHax. PaccrosiHne Mexay HUBEIUPHBIMU perepamu Uit csi3u ¢ myHkramu CI'C-1
IIOJDKHO OBITE He Gonee 100 kM.

B ciydae He0OXOAUMOCTH MOTYT CO3[1aBaThCS I€ONE3UUECKIE CITyTHUKOBbIE CeTH CTYIICHHS
B COOTBETCTBHH C METOMKAMH, yTBep kaaeMbiMu PockapTorpadueii.

IloBTOpHBIE oOmpeneneHuss KoopauHaT myHKTOB ITC H  BBICOT pENepOB JIOIKHBI
IUTAHUPOBAThCS B HEOOXOOUMMOM 00BpeMe 1 ¢ TpedyeMoil TOUHOCTBIO AJIs BBIABJIECHUA AedopMarmit
3€MHO¥ MOBEPXHOCTH 1 U3y UYEHHSI 3aKOHOMEPHOCTEH UX M3MEHEHU

Ilpy HeoOXOAMMOCTH MOBTOPHBIX OMpEJeNeHHil KOOpAMHAT IIYHKTOB B CEHCMOaKTHBHOM
perrnone nocrpoenne CI'C-1 mmaHupyercs ¢ NOBTOPHBIM onperneneHueM nyHkroB BI'C Ha 310l
CMEKHOMH TEPPUTOPUSIX.



26

B pationax nmpouciueamux 3eMIETPIACEHUH ¢ MArHUTY IOM 5 U O0jiee MOBTOPHOE OIIPEAEIICHHE
KOOPAMHAT NyHKTOB TI€OAE3HYECKHX CeTell NpOBOAUTCA B BO3MOXHO KOPOTKHE CPOKH.
IporsokenHocTe  co3maBaeMblx  ¢parmentoB CI'C-1, Brmouas nynktel BI'C, Ha xotopbie
onupatorcss ¢parmentelt CI'C-1, nmomxna obecrmeuuBaTh OMOPY HA IYHKTBL, HE 3aTPOHYTHIE
BIMSIHUEM Npou3ollesuero 3emieTrpsiceHus. HeoOXOAMMOCTb MOBTOPHBIX — OMpeAeSeHHiA
KOOpIMHAT NYHKTOB Treofe3u4eckux ceTel, OOyclOBNeHHas OedopManusiMU TEXHOTEHHOTO
NPOUCXOKIACHHUsI, OOOCHOBBIBAETC MAapKLIEHAEPCKUMH M IPYTHMH TI€0NOro-recpu3u4ecKumMu
JaHHBIMH.

IysxTer CI'C-1, coBMeIneHHbIE WM CBA3aHHBIE C penepamMu HueaupHoii ceru 1. 11 knaccos,
HCIIONB3YIOTCS [UIS YTOUHEHHS BBICOT KBa3UT€OH A,

B unckimounTenbHBIX CIOydasx B paiioHaxX, He of0ecredeHHBIX HeOOXOAMMBIMH [JaHHBIMH O
BBICOTaX KBa3WUI€OUAa, U1 OINpefeleHHs HOPMAaJbHBIX BBICOT JOMYCKAETCA MPHMEHEHHE
TPUTOHOMETPUUYECKOTO HHMBENHUPOBaHUsA. B mocnemHeM ciyuyae cpenHssl KBagpaTHdeckas OommoOka
B3aUMHOI'O NOJIOKEHUS CMEKHBIX ITYHKTOB ITO BBICOTE NOJIXKHA 6blTb He Oosee 20 cm.

1.3.6. I'eo0e3uueckue cemu cneyuanbHO20 HA3HAUEHUS

CymectByromas mwioTHocTs [TC mpy ycnoBuu NpUMEHEHHS COBPEMEHHBIX CITy THUKOBBIX U
a3POCBEMOUHBIX TEXHOJOrUi OOecIieunBaeT pelIeHne 3a1ad KaprorpadupoBanus U OOHOBJIEHHS
KapT Bcero MacmrabHoro psaa 1o 1:500 qys roponos u 1:2 000 aist ocTanbHOM TEPPUTOPHHL.

I'eonesuueckue ceTH CIENUATbHOIO HAa3HAUEHWs] CO3JAIOTCS B TeX Clyvasx, Koraa
IanbHeliniee crymenre nyHkToB ITC skoHOMMHYECKH HenenecooOpasHO HiM korna Tpebyercs
0c000 BBICOKAsI TOUHOCTD Te0/[e3UIECKO CeTH.

I'eomesuueckye ceTH CNENMAIBHOIO HAa3HAYEHMS CO3MAIOTCSl B €UHBIX TOCYAApCTBEHHBIX
cUCTEMax KOOpAWHAT WM B MECTHBIX CHUCTEMaxX KOOPDAUWHAT, YCTAaHABIIMBACMBIX HJIA OTACJIbHBIX
Y4aCTKOB MECTHOCTH.

Vuer u XpaHeHHE HCXOAHBIX HAHHBIX, PACKPBIBAIOIIMX NMEPEXOJ OT 3THX MECTHBIX CHCTEM
KOOpIMHAT K TOCYHapCTBEHHBIM CHCTEMaM KOOpAUHAT (KJFOYM IIePeXOma) OCYIIECTBISIETCS
OpraHaMy rocyJapCTBEHHOTO Fe0e3nUeCKOro Haa3opa (rocreoHansopa).

1.3.7. Opeanusayus pabom u npoexmuposanue cemei

IIpou3BOACTBEHHBINM LMKJ IIOCTPOEHHUS TEOAEC3MYECKHX CETel COCTOMT M3 CIENYIOLIMX
OCHOBHBIX BHAOB pPabOT. IPOEKTHPOBAaHME, PEKOTHOCLHPOBKA M 3aKPEIUICHHEe IeONe3HYeCKHX
NYHKTOB, BBITIOJIHEHWE H3MepeHHil, MaTeMaTudeckas oOpaboTka, COCTaBleHHWE KaTajoroB H
TEeXHHYECKHUX OTUETOB.

®ATC u BI'C cos3maroTcss B COOTBETCTBHH C HAyYHO-TEXHHMYECKHM MPOEKTOM H
CTIEIMaTIbHBIM PYKOBOICTBOM.

IIpoexTHpoBaHNE T€ORE3UUECKHX CETeHl BBIMOJNHAETCS C Y4€TOM BCEX paHee HCHONHEHHBIX
pabot nocie 00CIen0BaHUS COXPAHHOCTH Me0IE3UIECKUX 1Ty HKTOB.

Bribop MecTa pacroyoKeHHs1 Te0€3NYeCKOro IyHKTa U THIA LIEHTPA JOJDKeH 00ecrieYuBaTh
JOJTOBPEMEHHYIO COXPAHHOCTb M yCTOWYHMBOCTb MYyHKTOB B IUIAaHE M IO BBICOTE B TEUCHHUE
IJIMTENBHOTO TIePHOJia BPEMEHH U yIOOCTBa ero HCIONb30BaHUS.

IyskTer CI'C-1 pacmonararoTcsi, Kak NpaBuiIo, B JIETKO M KPYJIOTOJMYHO AOCTYIHBIX MECTax
C yCJIOBUSIMY, ONArOmpUsTHBIME JJIS CIyTHUKOBBbIX HabmopeHwmii. Ilpu cobmomeHun ykasaHHBIX
TpeboBannit mynktel CI'C-1 MoryT coBmemaTbcs ¢ cyluectsytomumu nyHktaMu AI'C wm
penepamu HuBenupHoit cetu I-11I knaccos.

B reomHaMUuYeCKHM AaKTUBHBIX pErHOHaX TIPU BBIOOpE MECTOMONIOXKEHHS] ITyHKTOB
YUWUTBIBAIOTCS] IAHHbIE O BEPTUKAJBHBIX ABIKEHHAX 3€MHOH MOBEPXHOCTH, a TAKXKE JAHHBIE O
cTpykType paznomoB 3eMHOH Kopel. CI'C-1 Ha TeppUTOPHAX CYLIECTBYIOLIHX MCOJHHAMHYCCKHX H
TEXHOT€HHBIX TOJINTOHOB MPOEKTHPYETCSI C YYETOM YK€ CO3JAHHBIX Ha HHX IUIAHOBBIX U BBICOTHBIX
reoe3sNYeCKHX MOCTPOCHHUIL.
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Tunel NEHTPOB YCTaHABIMBAIOTCA B 3aBHCHMOCTH OT (hU3HKO-reorpadu4eckux YCJIOBHil
paiiona pa6ot, riryOHHBI MPOMEP3aHUA H OTTAHBAaHUS TIPYHTOB, THAPOTrEONIOTHYECKOTO PEXHMA U
IOPyTUX 0COOEHHOCTEH MECTHOCTH.

B nemix obecredeHHs MIUTEIbHOH COXPAHHOCTH LIEHTPOB EONE3UYECKHX IYHKTOB, OHH
HOJIeKAT MEPHOAUIECKOMY OOCIEHOBAHUIO U MPH HEOOXOAUMOCTH BOCCTAHOBIICHHUIO.

I'eopesuuecknid MyHKT CUMTAETCSA YTPAYEHHBIM, €CIM He COXPAHWICS HHM BEPXHUH, HHU
HIDKHMHA LIEHTP W yTpaTa LEHTpa MOATBEp)KAEHa AAHHBIMU HHCTPYMEHTalbHO-IeOHe3NIECKOro
TIOHCKa.

Ipennpusatus PockapTorpaduu HeCcyT OTBETCTBEHHOCTh 3a IOnfepxaHue B pabouem
cocrosiauu myHkToB @AI'C, BI'C u CI'C-1 B mpenenax 3akpeIuieHHOMN 32 HUMU TEPPUTOPHUH.

1.3.8. Mamemamuueckasn obpadomra uzmepenuii 6 I'TC

Maremaruueckass 00paboTka u3MepeHudl B TOCYHAPCTBEHHOI TIeofe3HyYecKOdl CeTH
BBITIOJTHSIETCSI [TO3TAIHO [0 MEPE HAKOTUIEHHUs MATEPHAIIOB.

Maremaruueckass 00paboTka reoe3nueckux M3MEpEHHH, BBIIOIHAEMBIX HPH IOCTPOSHUH U
MOACpHU3aALINN FFC, BKJIFOYA€T TIIOJIEBBIC BBIYHUCJIICHUA, IPEABAPUTEIIBHBIE BBIYUCIICHUSA U
ypaBHUBaHHUE CETEH.

IToneBble BEMHCIEHHS BBITONHIIOTCS C LENbI0 KOHTPONS M3MEPEHHH Ha MX COOTBETCTBHE
IOIyCKaM, YCTAHOBJICHHBIM JeHCTBYFOIIUMI HOPMATUBHO-TEXHUIECKIMH AKTAMU U TEXHHYECKUMU
OpeNuCcaHusIMH Ha BbIIoAHeHuHe pabor. Ilpm BemonHeHmu paboT  TPagHLIIOHHBIMU
reofe3NUEeCKUMI METOJAaMH IOJIEBble BBIUHCIEHUS BBIMONHIIOTCS HEMOCPEACTBEHHO HA KasKIOM
MYHKTE HaOJIFOIeHHI.

HpH HCTIOJIb30BAHUUN CHYTHUKOBBIX METOHOB KOCMHYECKOH reoae3nu COOTBETCTBYHOIIUE
KOHTPOJIbHBIE BLIMHUCJICHUA NOJIZKHBI 6bITb BBITIOJTHEHBI 10 3aBEPLICHUS TTOJEBBIX pa6orr Ha 00OBEKTE.
OObeMbl M COCTaB IMOJIEBBIX BBIYHCIEHHH YCTAHABIMBAIOTCS B TEXHHYECKHX MPOEKTaxX Ha
BBINIOJIHEHHE PabOT M B COOTBETCTBYIOIIMX METOOMYECKMX YKa3aHHAX W HHCTpyKuwmsx. Ilpu
noctpoernu PAI'C, BI'C u CI'C-1 mnoneBoii KOHTpOJIbHOIH 00paboTKe moaBeprarTcs, Kak
IPAaBUIIO, MaTepuaibl HAaOMIOJEHHH IO B3aUMHOM CBA3H IYHKTOB BHOBb CO3[1aBAa€MBIX U
CYIIECTBYIOILINX CETel.

L[e.]'IbIO NpeaBapUTECIbHBIX BBIUMCIIEHUH SIBJISETCS BepOﬂTHOCTHO-CTaTI/ICTI/I‘-leCKI/lﬁ aHaJInu3
PE3yIbTATOB I/ISMepeHHﬁ, BbIABJIICHUE H UCKJIHOUYCHUE pr6bIX O].HI/I6OK, BBIYUCIICHHE pa60q1/1x
KOOPIMHAT, OLIEHKA KayeCTBa M NMOATOTOBKA BCEHl M3MEPUTENbHOH MH(GOPMALUH K OKOHYATEeNILHOI
obpaborke. HeoOXOOHUMOCTb  BBINOJHEHHS  MpPENBAPUTENBHON  00pabOTKH  pe3yJbTaToB
CITyTHUKOBBIX HaOJIONEHHH U ee COACPKAaHHUE ONpPEACISIIOTCS NPU TEXHUYECKOM MPOSKTUPOBAHUH
pabor.

PesynbraThl H3MEpeHUii, NPOIIEIINX IPEABAPUTENBHYI0 00pabOTKy, MepenaroTcsl B apXUBbI
1 OaHKU NaHHBIX.

Pesynerathl HaGmonenuit MAI'C o6pabarbiBaloTCsi B COOTBETCTBHHM C MHPOrpaMMoii ee
nocrpoenusi. Ilopsinok obpaborku BI'C, CI'C-1, a takxke coBmectHoii obpaborku @AT'C, BI'C,
CI'C-1 u AT'C onpenensercst COOTBETCTBYIOIIMMH METOANYECKUMH Y Ka3aHUSIMH.

B pesynbrare coBmectHo# 0bpaborku @AT'C, BI'C, CI'C-1 u AT'C noskHBI ObITb MOJTYY€EHbI
3HAYEeHUs KOOPAHMHAT NMYHKTOB B CHCTEMaX TIEOAC3MYECKHX W TEOLEHTPHYECKHX KOOpAMHAT, a
TaKKe IapaMeTphl IEePexXOAa, YCTAaHABIMBAIOLINE CBA3b MEXIYy KOOPAMHATAMM NMyHKTOB B 00eux
cHuCTeMax.

Ilpu ypaBHUBaHUY reoe3M4ECKUX ceTeil 3 1 4 KI1acCOB B Ka4eCTBE HCXOMHBIX UCMONb3YIOTCA
YpaBHEHHbIE KOOPAWHATEI MyHKTOB BBICHIMX KiaccoB. M3MepeHus, BbINOJHEHHbIE B ceTsX 3 U 4
KJIACCOB, PENYyLMPYIOTCS METOIOM MPOEKTHPOBAHMS HA MOBEPXHOCTb OTCYETHOIO SJUIHICOMIA, a
3areM, [pU HEOOXOAMMOCTH, Ha IJIOCKOCTh B mpoekuuu Iaycca-Kprorepa. [{ns peayunpoBaHus
HCIIONB3YIOTCS HOPMAJIbHbIE BBICOTHI M BBICOTHI KBa3Ure€OMAa Han JIUIMIICOMAOM, MOJIyYEHHBIE B
pesysbTaTe coBMecTHOI 06padbotku PAI'C, BI'C, CI'C-1 u AT'C.
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INo pesynbraram coBmectHoi obpaGorkm ITC, naHHBIX  HHUBENHPOBaHHUS W
rpaBUMETPUHYECKOIl HHPOPMALIMK COCTABILIETCS KapTa BHICOT KBA3UTEOUAa HAa COOTBETCTBYIOLIYIO
TEPPUTOPUIO.

1.3.9. Kamanozuzayus u xpanenue unghpopmayuu

VYpaBHUBaHHE ceTeil 3aBepIIAeTCs COCTABJICHHEM KaTaJOroB KOOPAMHAT M BBICOT
reoJe3NIeCKUX MyHKTOB U COCTAaBJICHHEM HAay4HO-TEXHIMYEeCKUX oTdeToB. Ilpu ypaBHUBaHUHM ceTel
no oObekTaM PaboT KaTAJOrH KOOPAMHAT W TEXHHYECKHE OTHYEThl COCTABISIIOTCS OTAENBHO T10
KaxaoMy oOBeKTy.

Ha Teppuropmio cTpaHbl COCTaBIIIOTCA M M3MAOTCA KaTtajord nmyHkToB ITC, B OCHOBHOM
pasnen KOTOPBIX MOMEIIAIOTCA IJIOCKHE MPSIMOYTOJIbHBIE KOOPAWHATHI MyHKTOB 1...4 K1accoB.

Ilnockre mnpsMOyrojbHble KOOpPAMHATHI MNpuBOAATcs B mnpoekuuu I'aycca-Kprorepa c
LIECTUIPaayCHbIMU 30HaMU. OCEBBIMU MEPHUIMaHaMU HIECTUTPAyCHBIX 30H sBIsitoTCs: 21, 27, 33,
s 177°. Hauasom KOOpAWHAT B KaXX/10HM 30HE SBJSIETCS TOYKA MEPECEYEHHs] OCEBOIO MEpPHIMaHa C
9KBAaTOPOM; 3HAYEHHE OPAMHATHI HA OCCBOM MEPHUAaHE NPUHUMAETCA paBHbIM 500 kM.

Hapsiny ¢ niaHoBbiMu koopauHatamu B Oankax naHHbix I'T'C nomemaroTcs HOpMasibHble
BBICOTBI ITYHKTOB 1 BLICOTHI KBa3UT'COHA.

VYpasHeHHbIe npocTpaHcTBeHHBbIe KoopanHaThl MyHKTOB PAT'C, BI'C n CI'C-1, ckopoctu ux
U3MEHEHUS M XapaKTePHCTHKH TOYHOCTH XPAHSTCS B CICHHUAJBHBIX KaTaJOraX Ha MAalIMHHBIX
HOCHUTEJISIX B FEOLIEHTPIIECKON U reo/Ie3HIeCKOH CHCTEMaxX KOOPMHAT C YKa3aHHEM STIOX.

Karanoru mpocTpaHCTBEHHBIX IPSIMOYTONBHBIX KOOPAUHAT MyHKTOB PAI'C, COBMELIEHHBIX C
NyHKTaMu HaOmofeHuil mapamerpoB BpameHus 3emumn ['CBY, exeromHo nyOmukyroTcs ¢
yKa3aHUEM 3IOXH B crieluaibHbIx Orosuterensix 'CBY.

Iopsinox u ocobenHocTu karanorusauuu nyHkros I'T'C pernameHTHpYIOTCS JeHCTBYIOLIEH
HHcTpyKLmeit M0 COCTAaBICHUIO U M3AaHHIO KaTauoros reoxesudeckux nyunkros IKHUHIT (THTA) —
06, yrBeprkaeHHoit 6.02.2002 r. pykosonurenem PenepanpHoii CirykObl reones3nn u kaprorpabun
Poccun u cormacopannoit 4.02.2002 r. BPUJ[ nHauanbHuka Boenno-romorpaguueckoro
ynpasnerus I'enepambroro IlItaba Boopy:xennbx Cun Poccutickoii @eneparmu.

PesynbraThl u3MepeHHH M ypaBHUBaHUSA ceTel, KOOPAMHATBI TeONe3NUeCKUX ITyHKTOB,
Jpyrue KOIMYeCTBEHHbIE XapakTepucTHKH deMeHToB I TC, cBeneHns o reoqe3nyeckux 3HaKax |
LIEHTpPax IyHKTOB XPaHSITCA:

® Ha 6C10 MEPPUMOPUI0 CIPAHYL - 8 DAHKAX 2e00e3Uyeckux Oanuvix npu Pockapmozpaguu;

ena meppumopuio peeuonos Poccuiickoii QDedepayuu - 6 pecuonanvHulx OAHKAX
2e00e3utecKkux OAaHHBIX aspozeode3uyeckux npeonpusmuii Pockapmoepaguu u 2eode3uyeckux
uacmeii  Tonocpaguuecxoti cayscovs BC PO, a maxdice 8 meppumopuaibublx UHCNEKYUsIX
20CYO0apPCMEEHHO20 2e00e3U4eCK020 Ha030pa.

Ctpykrypa ¥ CHOELHMANPHOE MNPOTPaMMHOE O00ECIIeUueHHe pPEerdOHaJbHBIX  OaHKOB
FEOAE3NUYECKUX [AHHBIX JOJDKHBI OBITH MASHTHYHBI M CONPSDKEHBI ¢ OaHKaMu TIE€ORE3UYECKUX
IaHHbIX pu Pockaprorpaduu.

2. IIEPEXO/J OT CUCTEMbBI KOOPIUHAT 1942 'OJA
K CUCTEME KOOP/IMUHAT 1995 T'OJA

2.1. TIlepeBoa reoagesnveckux koopauHat 1942 roma B CK-95 metrogom
YPaBHUBAHHS U METO0M TPaHC(OPMHUPOBAHHS

VYpaBHUBaHUE SIBJIAETCS TPAIMLIMOHHBIM METOIOM ONpPeNeNieHrsi KOOPIUHAT MO pe3ysbTaTaM
Teofe3nYecKuX u3MepeHuil. B oTimume OT ApPyrux METONOB ypaBHUBAHHE TO3BOJIIET HE TOJBKO
MOJIyYUTh KOOPAMHATBL, HO M IIPOKOHTPOJMPOBATH PE3YJbTAThl, U JAOCTATOYHO CTPOrO OIEHHUTH
UHAMBHUIYaIbHYI0 TOYHOCTb KOOPAUHAT KaXKAOro MmyHKTa. [losToMy Hanbosee nieaecoobpazHo
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BBIYHUCIIATE KoOpAuHATH B cucteMe CK-95 ¢ moMOIIbIO ypaBHHUBAHUS H3MEPEHHH OTHOCUTENLHO
reofe3nYecKuX MyHKTOB B 3Toi cucteme. Ecim reomesmueckue IyHKTBI, KOOPAWHATBL KOTOPBIX
usBecTHbl B CK-42, neobxomumo ompenenuts B CK-95, To B ciiyuae COXpaHHOCTH H3MEpEHHMH
METO]] yPaBHUBAHUS JOJDKEH PACCMATPHUBATHCS Kak MPUOPUTETHBII.

IIpeoOpasoBanue koopaunar wu3 cucrembl CK-42 B cucremy CK-95 weromamu
TpaHC(OPMHUPOBAHUS BBIIONHAIOT B TeX Ciydasx, korma koopauHatel B CK-42 wu3BecTHEBIL, a
uHbOpMaLisE O TeOAE3NYECKHX U3MEPEHMSIX, Ha OCHOBE KOTOPBIX 3TH KOOPAHHATHI OBLIH
HOJIy4YeHBl, yTpadueHa. Bce Merons! TpaHC)OpMHPOBAHUS HCIIOJIB3YIOT OOHH U TOT ke nmpuem. Ha
IYHKTaX, I KOTOpBIX m3BecTHbI Koopauuatel 1 B CK-42 u B CK-95, npexgsaputenpHO MOIYYarOT
UX PasHOCTH. Pa3HOCTM MmO CyImecTBY OTPaKalOT OTIMYHS CHCTEM KOOPAMHAT B IUCKPETHBIX
Toukax. [ToaToMy HeoOxoauMO KakUM-IHOO 0Opa3oM pacIpoCTpaHHUTh HHPOPMALHIO 00 OTIMYHH
CHCTEM KOOPJHMHAT C TOUEK HAa OKPYKAIOUIYI0 HX TEPPUTOPHIO, T.€. MIOCTPOUTH HEIPEPBIBHOE MO
pasHoctel koopauHaT Mexay CK-42 u CK-95. Korna none pasHocTell MOCTPOEHO, IO U3BECTHLIM
KOOpAMHATAM B OTHOH CHCTEME JIETKO MOJY4YHUTh KOOPAMHATEL B IPYTOH.

OTnmuns MeTonoB TpaHCHOPMUPOBAHHUS 3aKIOYAOTCS B TOM, Kakash MaTeMaTHuecKas
MOZIeJb BEIOUpAETCst 1Jisi (POPMHUPOBAHUS HETIPEPBIBHOTO MOJIsI Pa3HOCTEN KOOpAKWHAT. B HacTosiee
BpeMsI B TIeOIe3WMJYEeCKOH MpPAKkTHKE IIHPOKO PACHPOCTPAHEH  AHATUTHYECKHH  MeETOn
TpaHChOPMUPOBAHHS, UCIIONB3YIOIMI ~ OpPTOrOHANbHOE  mpecOpa3oBaHHWe  KOOPJHHAT.
MatremaTudeckass MOJIENb 3TOrO METOAa IOAPA3yMEBaeT, YTO OfHA U Ta K€ TOYKA HMEET
pasNIYHbIE 3HAYEHHS B JABYX INPOCTPAHCTBEHHBIX MPSMOYTONBHBIX CHCTEMAaxX KOOPAMHAT H3-32
TOTO, 4YTO:

»  CyLIECTBYET CIBHI MEXIy HauallaMU 3THX CHCTEM, ONHCHIBAEMBIH [TApAMETPAMHU X, Y, Z;

»  CYLIECTBYIOT YIVIbI MEXIy ONHOMMEHHBIMH OCSMH OSTHX CHCTEM, YYUTHIBAEMBbIE C

MIOMOIIBIO TTAPAMETPOB (s, Dy, Bs;
»  CYWeCTBYKT OTAMYMsA B  Macwrabax JUIMH, yYMTHIBAEMblE  MAaCIITaOHBIM
K03 PULEHTOM 2.

JIONONTHUTE IBHBIE Pa3JINyKsi, BBI3BAHHBIE JFOOBIMH HHBIMH MPUYHHAMH HOCTATOYHO MAJbL, U
MOTYT HE YYUTHIBATHCS.

®DopMyta Mpeodpa3oBaHNsI KOOPAWHAT B 3TOM CJIydae HMeeT BUI

X 1 0, -o, Xexewr =X
Y =m -, 1 a, YCK—42 -y
Z ) o o, -o, 1 Zepewy — 2

Hcnonp3oBanne  MoAend  OPTOrOHANBHOTO  mHpeoOpasoBaHHs ~ KOOpAMHAT UL
TpancdopmupoBanust koopmuHat u3 CK-42 B CK-95 moxeT ObiThb 3aTpydHeHO (0COOEHHO Ha
3HAYUTENBLHBIX TEPPUTOPHUSIX) B CBSI3H C TEM, UTO:

e o0e cHCTEeMbl KOOPAMHAT, CTPOrO TIOBOpPs, HE SBIAIOTCS MPOCTPAHCTBEHHBIMH, a
peanm30BaHBl HAa MOBepXHOCTH dyumhriconna Kpacosckoro. IlnaHoBbie KOOpAWHATEI MOTYT
OBITH JOMOJHEHBI BHICOTHOI COCTaBIIOLICH OTHOCUTENBHO 3TOro ke ayumncouna. Ho ee
TOYHOCTh 3HAYHUTENILHO HIDKE, YeM TOYHOCTH IUIAHOBBIX KOOPAMHAT. DTOT (pakTop HMMeEerT,
OJTHAKO, 3HAYCHUE TOJNBKO MPH MOMBITKAaX MpeoOpa3oBaHMs KOOPAMHAT HA 3HAYUTENBbHBIX
TEPPUTOPHSX C HCMOJB30BAHHEM OHOrO Habopa NapaMeTpoB Npeodpa3oBaHMsI.

® MaJio€ KOJIMYECTBO MAPAMETPOB HE MOXET aJeKBATHO OIKMCaTh BCE MHOrooOpasue
cyliecTBeHHbIX nedopmarmii cuctemsl koopauHat CK-42 orHocurensHo CK-95. ITostomy
camyi owmMOKH mpeoOpasoBaHHs MOTYT OKa3aThCAd HENONMYyCTHMBIMH. B moGom
MPAaKTHYECKOM CJlydae Takoro mnpeoOpa3oBaHHMs Ha BCEX IYHKTaX C KOOPJAMHATaMH,
H3BECTHBIMU B 00enx cucremax, koopauHatel CK-95, nonyuennsle TpaHcHOpPMHPOBaHHEM,
OyayT oTAMYATBCS OT OpUTHHANBHBIX KoopauHaT B CK-95.
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JUia mpeomonieHHs YKa3aHHBIX HENOCTaTKOB METOJA OPTOrOHAIBHOIO IpeoOpasoBaHus
KOOPAMHAT, BO3MOXHO NMPHMEHEHHE YHCICHHOIO METOAa TPaHCHOPMHPOBAHHS, HCIIOL3YIOLIEro
undposeie Momenu pasHocTel kxoopamHat B cucteMax CK-42 u CK-95. B mudpoBrie Momenu
BXOMUT HHGpOPMAIMSI O TEONC3NYCCKHX IyHKTAaX, HA KOTOPBIX STH PAa3sHOCTH HU3BECTHHL Jns
ompeneneHus nonpaeku 3a nepexon ot CK-42 k CK-95 (n Hao60poT) B 3TOM ¢iiyyae DOCTATOYHO
MPOUHTEPIIOUPOBATEL PA3HOCTH C MCXOIHBIX MyHKTOB B HYKHYKO TOUKY .

Takoii mMOAXOX MO3BOJISET BBINOJHATE TPaHC(HOPMUPOBAHKNE KOOPAHMHAT Oojiee TOUHO, HeM
METOZl OPTOrOHAJBHOTO MPeo0pasoBaHMs B TOM CMBICIE, YTO IIONPaBKM B KOOPAMHATHL
BBIYHCIIEHHBIE U1 OIOPHBIX IIyHKTOB, COBNANAIOT C HCXOOHBIMH pasHOCTAMH. A uid
IPOMEKYTOUHBIX TOYEK OMMOKM TpaHCHOPMHPOBAaHUA KOOPAWHAT, IO KpaliHell Mepe, He
IPEBBIIAIOT AHAJIOTUYHBIX OIINOOK OPTOrOHAJIBHOTO MPEOOPa3OBaHHSL.

2.2, OOmmpme peKoMEHJAIMM M0 HCHO0Jb30BAHHK METOJAOB IepeBoaa
reoesudecknx koopaunat 1942 rona B CK-95

Ilepexon x npumenennto CK-95 mpu BbIMONHEHHM OOJNBUIMHCTBA BHIOB T'€ONE3HMUYECKHX
pabor, BemonusBmuxcs paHee B CK-42, He nomkeH BBI3bIBATH KakuX-rbo mpobnem. ITockonbky
mexay CK-42 u CK-95 He cyumiecTByeT (OpPMAaibHBIX Pa3IH4Mii, MEPEXON K HCIOJb30BAHHIO
cucteMbl CK-95 BO BHOBB BBINOJHSEMBbIX pabOTaX CBOAMUTCS MO CYLIECTBY K 3aMEHE KOOPIMHAT
HCXOIHBIX IyHKTOB, 3amaBasinmxcs panee B CK-42, Ha mx xoopauHatel B CK-95. Bee ocranbable
IpOLeAyphl, HEOOXOAWMMBIE [UI IIONY4YEHHS pE3yJBTATOB T'eOAE3HMYECKHX ONpEAeNeHHd B
rOCYIapCTBEHHON CHCTEME, OCTAIOTCS €3 M3MEeHEHUI!.

Bonee TOro, mpu BBLIMOJHEHHH TIeOfe3UM4eCKUX pPabOT COBPEMEHHBIMH CITy THHUKOBBIMH
Meromamu nepexon k CK-95 3nHaumTenbHO ympolmaeT MojiyudeHHe Pe3yJbTaTOB MMEHHO B 3TOH
cucteMe IO cpaBHeHuo ¢ ucnonbzoBanneM CK-42. CymecrsenHo Menblnve aedopmarnuu [TC B
CK-95 obecneunBatoT BO3MOXKHOCTb Oojiee 3G (EKTHBHOI peanusalii BBICOKOH TOYHOCTH
T'JIOHACC/GPS meronos. IIpu 3TOM IJis TIONy4€eHHsI PE3YJIBTATOB CIyTHUKOBBIX KOOPOHMHATHBIX
omnpenenenuii B rocyaapcreeHHol cucreme CK-95 Oyner nocraTodHa CyIecTBEHHO MEHEE ILIOTHAsI
CeTb OINOPHBIX MYHKTOB B 3TOH cucTeMe. ITO obecrnednsaeT OONBLIYI0 CBOOOAY M BO3MOXKHOCTH B
BbIOOpPE COOTBETCTBYIOIMX HMyHKTOB. C Apyroil cTopoHsl Tpedyemas TOYHOCTb IeOfe3M4eCcKUX
OIpeIeICHUH IPH MaJIOM KOJIMYECTBE OMOPHBIX MyHKTOB MOXET OBITh O0ecrnedeHa Ha TepPUTOPHHU
CYIIECTBEHHO OONBIIMX pa3MepoB, deM mpu ucnoib3oBannn CK-42.

OcHoBHbIe TPOOJIEMbl MPOMEKYTOYHOrO 3Tama nepexona or CK-42 x CK-95 cesizaHbI ¢
3amauamu, TpeOyrommumu npuBeaeHus B CK-95 pesynbraToB reone3sMdeckrx OMNpeNeNICHUI HMiH
TonorpapuuecKux CheMOK, paHee BHIONHEHHBIX B CK-42 WM HHBIX CHCTEMAax, OJHO3HAYHO C Hei
cesizanHbIX. Takme sxe mpobneMb! OyayT W 1pH HEOOXOAMMOCTH INPECTABICHHS HOBBIX HAaHHBIX,
nony4aemeix B CK-95, B cucTeMe KOOpAWHAT paHEe BbLIMOJHEHHBIX CBEMOK C aJ[€KBaTHBIM
BOCTIPOM3BECHHEM MX (pakTHUeCcKux nedopmaruii.

ITo cymecTBy BO3HHKAIOLIME NPH 3TOM MpoOjeMbl BO MHOTOM aHAJOTHYHBI mpobieMam,
HMEIOIIAM MECTO TpH NepeBOfie¢ KOOPAMHAT TOYHBIX CIyTHHKOBBIX OINpPEACICHHHA B
nedopmuposannyto cucremy CK-42. C Toif IMINb CyINECTBEHHOH pasHHUIEH, 9TO ISl IEPEeXoia OT
CK-42 x CK-95 (unm HaoO0poT) B OOJBIIMHCTBE CIy4aeB y’Ke UMeeTcsi HEOOXOIHUMBIE UCXOHbIE
JaHHbIE B BHJE KOOpAMHAT foctatoyHo mioTHOH I'T'C, u3BecTHBIX B 00eHMX CHCTeMax KOOPAHHAT,
MO KOTOPHIM MOIyT OBITb 3a0JIArOBPEMEHHO IMONy4YeHBI MOJENH HpeoOpa3OBaHMS KOOPAHHAT
HeoOxomumoro Buza. IIpM 3TOM i WX HCHONB30BAaHHs C LENBIO PELICHWs TAaKOH 3aJadd HeT
HUKAaKUX OTPaHWYEHHIH, CBA3AHHBIX C HEBO3MOXHOCTBHIO BBINOJNHATh Ha KAKHUX-TO IYHKTaX
peanbHble HAOMIOMEHUSA MM Jaxke ¢ ux ¢usmdeckod yrparoil. Besa 3amaua pemaercs jommbs Ha
OCHOBE YK€ HMEIOIUXCS KaTaJIOrOB KOOPJMHAT H YK€ BHITOJHEHHBIX paHee H3MEPECHUIA.
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2.2.1. Vpaenusanue

IlepeBox KOOpAMHAT MyHKTOB M3 CHCTEMBI B CHCTEMY METOJOM YPAaBHUBAHUA SIBIISIETCS
Hanbosee KOPPEKTHbIM U3 BCEX BBIYUCIMTEIbHBIX METOLOB Takoro mpeobpasosaHus. IlomydeHue
koopauHat B CK-95 MeTonoM ypaBHHBaHMsA €CTECTBEHHO MOXKET ObITh HCIOJB30BAHO TOJBKO MPU
HAJIMYMY Pe3yJIbTaTOB M3MEPEHNUH MEeXIy IyHKTAMH C VK€ U3BeCTHbIMU kKoopauHaTtamu B CK-95 u
IMYHKTaMH, KOOPIHUHATBH! KOTOPBIX HOJDKHBI OBITH ONpPENeNieHbl B 3TOH e CHCTeMe. DTOT METOx
HauOoJee TpynoeMok, TpedyeT cOopa U aHaNM3a Pe3yJIbTATOB MPeKHNX n3MepeHuil. Ho mpu satom
OH Haer pe3yJbTaTbl, HanOoJee afieKBaTHO OTPAKAIOIINE JAHHbIE HEMOCPEICTBEHHBIX M3MEpEeHUH
Ha MECTHOCTH, M CAMH 3TH Pe3yJIbTaThl He comep:kar B cebe Kakux anubo cirenoB nehopMauuii ceTu,
cBoiicTBeHHbIX ~ cucreme koopamHar CK-42. Tlomydaemele pe3yabTarsl B 3TOM CMBICHIE
SKBHBAJIICHTHBI PE3yJIbTaTaM BHOBb BBINOJHSEMbIX reomesuyeckux onpeneneHuii 8 CK-95. Oto
€UHCTBEHHbIH CIIOCO0 MOAEPHHM3ALMH YK€ CYLIECTBYIOIINX IeO[Ee3UYeCKUX MMOCTPOCHHUH Ha TeX
TEPPUTOPHUSAX, T7Ie U3-3a 3HAUUTEIbHBIX HeperysapHbix nedpopmarmii ITC B CK-42 He mpUMEHUMBI
Kakue-mubo Jpyrie HHTepIONALMOHHbIE MeTOAbl mpeodpasoBaHus (TpaHCHOPMUPOBAHUS)
KOOpPZIMHAT.

Kak npasuino, meron ypaBHuBaHuUsI npumensiercst anst onpenenenust B CK-95 nonoxenuit
nyHktoB I'TC 3-4 knaccoB. OnHako, NpUMEHEHHE METO/A YPaBHUBAHUSA MOXET ObITb CBA3aHO CO
3HAYUTENBHBIMU TPYAHOCTSIMM B 3a7adax, LEJbI0 KOTOPBIX SIBIISIETCS B3aUMHOE COTJIACOBAHHUE
PE3yJIbTATOB T€ONE3UYECKHMX U TOMOrpaGuIecKHx ChEMOK, BBIMONHEHHbX panee B CK-42 u BHOBb
BBINIOJIHsIEMbIX Ha ToOM ke Tepputopunt B CK-95. IlpobGiembl MOryT ObITh CBf3aHBl Kak C
3HAYUTEIBPHOW TPYLOEMKOCTBIO IOATOTOBKM K YPAaBHHBAHHIO MATEPHAIOB COOTBETCTBYIOMIHX
MIOJIEBBIX M3MEPEHHUIL, TaK U C OTCYTCTBHEM TakoOBBIX BoobOme. B Toxke Bpems crymenne ITC B CK-
95, monmy4aeMoe IO pe3yJbTaTaM ypaBHHUBAHMS MyHKTOB 3-4 KJIACCOB, a HHOTAAa WM Ooliee HU3KUX
KJIACCOB, HaeT [OIOJHUTEIbHbIE JAaHHBIE, BO MHOTHUX Cly4asx oOierdaromue NpHMEeHEHHEe
HHTEPIOJSALMOHHbIX METONOB B3aMMHOIO IIpecOpasoBaHMsi KOOPAMHAT Julsi OoJjiee JIOKaJIbHBIX
reofe3NYeCKUX MOCTPOEHHH Ha KOHKPETHBIX TEPPUTOPHSX. YIIOMSHYTOE BbILIE JOMOIHHUTEIBHOE
crymenne ITC B CK-95 mnoszsossier aubo BbBIBUTH OOJiee AETajIbHYIO KapTHHY MECTHBIX
nepopmaumii cetu B CK-42 nnst IpUMEHEHHs HENMHEHHBIX METONOB TpaHchopmanuu, aubo
YMEHBLINTb Y4aCTKH CETH M COOTBETCTBEHHO BEIMYMHBI BHYTPEHHUX €€ AedopMaluil Ha 3THX
y4acTKax IO BEJIMYHH, JOMYCKAIOIINX MPHMEHEHNE OPTOrOHAJIBHOrO Mpeobpa3oBaHus KOOPIHMHAT.

Hnsa obecmeuenus: paboT Mo ypaBHUBAHUIO MYHKTOB 3-4 kjaccoB B CK-95, BbIMosHsAeMbIX
reome3uueckumu npennpusitusimu Pockaprorpadun, 8 ITHAWT AuK no 3ananuto Pockaprorpaduu
paspaboran maker mporpamm mox oOmuMm HasBaHueM “TEOMACTEP”. IlporpaMmbl mnakera
ofecneunBaroT, B 4aCTHOCTH, HMIIOPT M3 FeORe3NYeckux GaHKOB faHHBIX KoOopAUHAT nmyHkToB I'TC,
PE3YJIBTATOB rEONe3NUECKUX U3MepeHuil, BHITOMHEHHBIX B IT'C 3-4 xaccoB u B paspsimHBIX CETX,
UX NOCTIeAyIOlee YPaBHUBAHIE U KATAIOTH3AIMIO PE3YIbTaTOB YPaBHUBAHHS.

2.2.2. Henuneiinoe npeobpazosaniie KOOPOUHAM C UCNONb308AHUEM YUDPOBLIX MOOEEH.

IMox HenuHeiiHbIM mpeoOpa3oBaHHMEM 37ieCh W Jajee MOHHMMaeTcsi mpeoOpa3oBaHUe
KOOPIMHAT C KCIOJIB30BaHNEM LU(POBBIX MOZelnel, YUUTHIBAIOIIHE B COBOKYTHOCTH pPa3jidyuHe
JIBYX COMOCTABIISIEMBIX CHCTEM KOOPAMHAT U UX AuddepeHnnanbHble HelrHelHble (HEPEryJIspHbIE)
nepopmanmii. C TOYKM 3pEHMS] TOCTPOEHHS U MCIOJb3OBaHHs LU(PPOBBIX Mojenel Jrobbie
nedopMaliK TeONe3NIECKUX MMOCTPOSHHH MOTYT PacCMaTPUBAThCs Kak cieacTBue pedopmarmii
COOTBETCTBYIOLIMX KM cucteM KoopauHaT. KM Haobopor, nedopmaunu cucTeM KOOpAHMHAT,
HE3aBHCUMO OT IPUYHH HX [OSABJIEHMs, MOTYT HHTEPIPETHPOBATECS Kak aehopMarun
reO/IE3NUECKNX  TIOCTPOEHMI, BBIMONHEHHBIX B  HeZe(OPMHPOBAaHHBIX CHCTeMax. Ecmu
MPETNOIOKUTL CYIIECTBOBAHUE IBYX CHCTEM KOOPOMHAT C Pa3HbIM XapakTepoM H YPOBHEM
nedopManuii, Uit KOTOPBIX MO KOOpAMHATAM OOWMX IyHKTOB MOCTpoeHa wLupoBas MOIENb
npeoGpasoBanyisi KOOPAMHAT, TO Takoe rnpeodpazoBanue Oyner obnanarh ClEqYIONMM CBOHCTBOM.
B pesynbratax npeodpazoBaHust OyayT BOCIPOMU3BOAUTBCS Ae(opMaLui TOW CUCTEMBI, B KOTOPYIO
BBIMOJIHSIETCST NPEOOPa3OBatis, W WCKIOYaThes AedhopMaluy HCXOXHOH CHCTEMBI KOOPIHMHAT.
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Crenenb BocnponsBeneHus AedopMalimii OyeT 3aBUCETh OT TOrO, HACKOJIBKO KOOPAMHATHI OOIIHX
MYHKTOB, HCIIOJIb30BAHHBIX U1 TOCTPOEHHS MOJENH, aAeKBaTHO OTpaxarTcs ‘‘penbed”
nuddepeHIHaNbHBIX AehopMaLiii IBYX COMOCTABJIIEMBIX CHCTEM KOOPAHHAT.

Takum obpasom, npeoOpa3oBaHHe KOOPAUHAT METOAOM HEJHHEHHOro TpaHC(OPMHPOBaHUA
HauOonee aneKBaTHO 3amadyaM, TPeOYIOMMM COIJIACOBaHHs Pe3yJIbTATOB CBEMOK, paHee
BbimonHeHHbIX B CK-42 (unm B MecTHbIX cuctemax, ocHoBaHHbix Ha CK-42) u BHOBB
BBINONHsIEeMbIX CbheMOK Ha ocHoBe CK-95. Ilpm sTOoM mnpexmnonaraercs, 4Yro AaHHbIE CHEMOK
npezncrasieHbl B LupposoM Buae. CoorBercTByromue LU(posbie Mopenu TpaHCHOPMHUPOBAHUS
MOTYT ObITb MOCTPOEHBI 3apaHee ¢ WCIMONb30BAHHEM, Hampumep, koopauHat nyHkros ITC or 1-2
10 3 4 KJaccos.

IMpumeHuTenbHO K 3amauaM mnepexoma Mexay cucremMamu koopauHaT CK-42 u CK-95
HeJIMHEITHOe TPaHC(OPMUPOBAHHE SBJAETCS HAMIYYIIMM CHOCOOOM IOJIy4€HHs NAHHBIX HOBBIX
CbEMOK, B CHCTEME paHee BBINOJHEHHbIX ChEMOK, MyCTh AaXKe 3HAYUTEbHO Ne(OopMHUPOBAHHBIX.
BosmokHa M MoxeT ObITh HeoOxonuma oOpaTHasi NpoLenypa NPUBENEHUS Pe3yJbTaTOB CTapbiX
CbEMOK, BBIIOJHEHHbIX B MecTHOii aedopmuposanHoii peammzaimu  CK-42, B HOByIO
HenebopmupoBannyto cucreMy CK-95. Takas mnpouemypa mnepexoma k CK-95 obecneunt
ONHOBPEMEHHO M yCTpaHeHHe ne(opManiii MW COINIACOBAaHHWE pE3YJbTAaTOB NPHU YCJIOBUH, HYTO
IaHHBIE ChEMKH, paHee BhionHeHHble Ha ocHoBe CK-42, npencraBieHs! B 1i1()pOBOM BUIE.

Hns yugactkoB I'TC, He HMEKMHX 3HAYHTENBHBIX PE3KO BBIPAKEHHBIX nedopmawuii
HeNMnHeitHOe TpaHCPOpMHUPOBaHUE MOXKET ObITh 3(¢EKTUBHBIM W IJISI BBIMHCJICHHS KOOPAHMHAT
nyHKTOB 3-4 xiaccoB B CK-95 no ux xoopnunatam B CK-42. Ilpu 3TOM He CyLIeCTBEHHO, UMEIOTCA
T eIl 3TU ITyHKThI PEabHO Ha MECTHOCTH.

HenmuueliHoe TpaHcOpMUpPOBaHUE SBJIAETCS ONTHMAJbHBIM, B CMBICIE MeTOJa
HAaUMECHBIINX KBaApPaTOB, CHOCOGOM BOCIIPOM3BEACHUA WM HUCKIIOYCHUA BJIUAHUA JIOKAJIbHbBIX
nedbopManuii reofesnyecKux ¥ TOnorpaduieckux JaHHeIX. OOHAKO 9TOT METOA B TOM K& CXeMe
anIpOKCUMHUpPYET U TpyOble OUIMOKY B KOOPANUHATAX OMOPHBIX [YHKTOB, HE HMEIOLHE OTHOLICHHS
cobcreenHo k medopmanumsim cetu B CK-42, a BbI3BaHHBIE JIOOBIMH APYTHUMH NPUYMHAMH, BILUIOTH
IO OMHOOK MOATOTOBKYU MCXOAHBIX JAHHBIX MM OTHECEHHEM KOOPAHHAT K (PU3NUYECKH Pa3IHYHbIM
nenrpam. IIpu 5TOM BiusiHHE 3TOH omMOKU pachpernenseTcss U Ha Omikafiliee oKpy»KeHHe TaKHUX
IyHKTOB, HCKaXkast UX [peoOpa3oBaHHbIe KOOPAMHATHI.

Hanuuue Takux omudOK €CTECTBEHHO MHPOSBIAETCS MPH MOCTPOSHUM YHCIIOBBIX MOZENEH,
HO B 3HAYMTENbHO 3aBYAPOBAHHOM CIJIAKEHHOM BHJE, 2 BO3MOXXHOCTH HMX aHAJM3a B MPOLIECCe
HOCTpOeHMsT caMOil 1M(POBOM MOJENM OrpaHW4eHbl NPUHLUUIHAIbHBIMH CBOMCTBAMU TAaKUX
mogenedi. IlodToMy mnpu NPHUMEHEHHMH 3TOr0O METOJAa BO3MOXKHOCTH AaHAM3a XapakTepa
nedopmaunii ITC 1 BOSMOXKHOCTH OTOPAaKOBKM aHOMANbHBIX (B YNOMSIHYTOM BBILIE CMBICIE)
IaHHBIX MOTYT OBITh HemoCTaTO4HBIMU. HenmoctarouHo KoppekTHast popMaibHas 0TOpakoBa MOXKET
MOPUBOIUTH K YXYIIIEHHIO TOYHOCTH Npeobpas3oBaHus. Bo MHOrHX ciy4asx MoO)eT MoTpeGoBaThCs
IOTIOJIHUTENBHBINA aHAJH3 NAHHBIX C MCIONb30BAHHEM METONA OPTOTOHAJbHOrO NpeobpasoBaHMs
KOOpIAMHAT, a BO3MOXKHO H TIPOBEpKa BCEX MAHHBIX, CBA3AHHBIX C HCTOpHeil ompeneneHus
otaenbHbIx myHKTOB I'TC.

IMaker mporpamm T'EOMACTEP obecnieunBaeT kak MOCTpoeHHe LM(PPOBBIX Mopelneii
npeobpasoBanusi koopauHar mo panHeiM ITC 1-4 kmacca B ofenx cuCTeMax, Tak U
npeobpa3oBaHiie KOOPAHHAT C MCIIOJIB30BAHUEM MONYYEHHBIX Moaeneil. EnuHas nudposas Monenn
MOKET ObITh MOCTPOEHA Ha TEPPUTOPHUIO MpakTHYeckH MoOoil mpoTsbkeHHocTH. B mpun. 3 maHo
ofluee omucanne mopsiaka paboTel ¢ mporpamMmoil mpu noctpoeHud LU poBblx moneneil. bonee
noapoGHbIe MHCTPYKUMH MO paboTe ¢ OpPOrpaMMHBIM TNAKeTOM JaHbl B ero CoOCTBEHHOM
pykoBoacTBe. KOHKpeTHblE PEKOMEHAALMH MO TMOCTPOEHUI0 LM(POBBIX MOJeNel AaHbl Ha
KOHKDPETHBIX NpUMepax B Npuil. 4.

IIpu noctpoeHud 1M(POBBIX MOAENEil B IPaHULAX HEKOTOPOrO Y4YacTKa TEPPUTOPHH,
MCIIOJIb3YEMBIE JIJIsl 3TOTO MyHKTHI AOJDKHBI BHIOMPAThCs HE TOJNBKO BHYTPU 3THUX T'PAaHHUL, HO H MO
BCell JUIMHE TPaHULIBI 3 MpeaesiaMu 3Toi Teppuropun. Takoe pacmupeHne JOKHO ObITh HE MEHee
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IByX psigoB MmyHKToB. OHO HEOOXOAMMO Kak AN MOCTPOSHHS HAJEXKHOH MOIeNH, Tak u Ul
obecrieyeHHs  COITIACOBAHHOCTH  MOJeNeil, CO3JaBaeMblX JUI1  CMEXHBIX  TEPPHTOPHIA.
Hcnonp3oBaHre MOCTPOSHHOH TakuM OOpasOoM MOMENH AONMYCKAeTCs JIMIIL B HpefeNlax I'PaHUIl
y4acTka 63 pacIIupeHus..

2.2.3. IIpeoGpaszoeanue KOOPOUHANM MEMOOOM OPMOLOHANBLHOZ0 NPeOOPA308AHIUL.

B cmbicnie nepeHoca omuMOOK CBOICTBA OPTOTOHAJBLHOIO Mpeo0pa3oBaHUs BO MHOIOM
MPOTHBOIMOJIOXKHBI CBOMCTBaM NpeoOpa3oBaHus C UCIIONB30BaHUEM LIM(POBBIX MOJIENEH.

HanomHuM, 4ro mpu mnpeoOpa3oBaHWK C HCIONB30BAaHHMEM LHAPPOBBIX MOIEINEH
BOCTIPOU3BOIATCS BCE Ae(OPMALMH B IMONOKEHHSIX ONOPHBIX CETeil, CyLIeCTBYIOINHE B KOHEYHOMH
cucreme koopauHaT. Ilo3TOMy mpH HCHONB30BaHHHM LUGPOBBIX MOAENEH  BO3MOXKHO
npeoOpasoBaHHe U3 MEHEe TOUHOH CHCTEeMBI B O0Jiee TOYHYIO CHCTEMY IPH COXPAHCHHH OCHOBHBIX
TOYHOCTHBIX CBOWCTB mocineaneil. OnHako, npu mepexone M3 Ooiee TOYHOH CHUCTEMBI B MEHee
TOUHY0, HEU30EXKHO BOCITPOU3BEAACHHE U Ae(hOPMALHIi ITOCIICAHEH.

ITpu oproroHanpHOM mpeoOpa3OBaHMU HA NPe0OPa3OBaHHBIE KOOPAMHATHI MEPEHOCATCS
BHyTpeHHHe (B Mpeaenax CaMoro y4acTka) He OPTOroHaibHbIe AeOpMalMHU UCXOIHOH CHCTEMBI
koopauHat. OmHAKoO, NPU 3TOM OPTOrOHAJbHOE NpecOpasoBaHHWE MO3BOJSIET —BIMCATHY
npeoOpa3oBaHHbIE MOJIOKEHUS yHKTOB B KOHEYHYIO CHCTEMy KOOPJAMHAT HAWIIYYLIMM OOpazoM.
HUHbiMH clIOBaMH, Takoe mpeoOpa3oBaHHE TPHUBOXHT K HauMeHbmHM (B CMBICIE crocoda
HAVMEHBIINX KBAaPaTOB) CMEIICHHSM IyHKTOB OTHOCHTEIIBHO KOOPAWHATHON CETKH KOHEYHOH
CHCTEMBL

ITpu UCMOAB30BAHMM OPTOTOHAIBHOIO MPeoOpa3oBaHMs Ul Mepexoja OT MeHee TOYHOI
CHUCTEMEBI K 60nee TOYHOM HCXOAHAasA TOYHOCTH B3aMMHOIO ITOJIOKEHUSI ITYHKTOB HE YJIy4IIACTC.
OnHako mpu mepexome M3 Oonee TOYHOH CHCTEMBI B MEHEE TOYHYI B IPeoOpa30OBaHHBIX
KOOpAMHATAX COXPAHAETCs BEICOKAst BHYTPEHHSISI TOYHOCTh HCXOJHOM CHCTEMBI IPH OXHOBPEMEHHO
HAWJIy4IIeM BCTPanMBaHUN MPEOOPa3OBAaHHBIX IOJOXEHHUI BCEX COBOKYIHOCTH NYHKTOB B CETKY
KOOPIMHAT  KOHEYHOH  CHUCTeMbL.  JIOMOJHUTENbHOE  MNPEUMYILIECTBO  OPTOTOHAIBHOIO
npeo0pasoBaHusi COCTOUT B TOM, HTO JUIS €0 NMPUMEHEHHs MOXET ObIThb JOCTATOYHO CYINECTBEHHO
MeHblllee KOJNYECTBO OINOPHBIX MYHKTOB, Y€M 3TO HEeOOXOAMMO U1 MOCTpOeHHs LH(POBBIX
mopeneii. [Ipeskne Bcero, 3mech IMeeTCs B BIAY HE caMa MpoLeaypa npeo0pa3oBaHusi KOOPJHMHAT, a
BO3MOJKHOCTB OLIEHKH €r0 JOCTOBEPHOCTH.

Takum 00pa3oM, NpH MOMOIIM OPTOTOHAJIBHOTO MNpeodpa3oBaHMS PE3yJIbTaThl HOBBIX
CbEMOK, BBIMOJHEHHBIX B Ooiiee TouHOM cucreMe koopauHat CK-95, moryT ObiTh npeobpaszoBaHsl B
cucreMy koopauHaT 1942 roma (unm B MECTHYIO CHCTEMY, C Hell CBs3aHHYIO) C HAHMEHBLIAMH
o0UMMKM CMELICHUSMH M OJHOBPEMEHHO C HAaHMMEHBIIUMH BHYTPEHHUMH JAedopManusaMu,
cBoiictBeHHbIMM CK-95. DTO HEBO3MOXKHO NpPH NMPeoOPa3OBaHHUHU C HCIOIB30BAHHEM LA(PPOBBIX
Mozenei.

B Toxe Bpemst npu opToroHanbHoM npeobpasosannu n3 CK-42 B CK-95 B npeoOpa3oBaHHbIX
KOOpAMHATaX COXPAaHAIOTCS BCE BHYTPEHHUE HE OPTOrOHAJIbHBIC /:[e(l)OpMaLlI/II/I PICXOI[HOﬁ CHUCTEMBI B
mpeneNnax yuyacTka TEPPUTOPUH, Ui KOTOPOH ObLIM OIPEAENCHbI HCIONb3YEMbIe MapaMeTpsbl
npeobpasosanysi. OHAKO, BO MHOIUX CJIy4asX TaKoe MpeoOpa3OBaHHE MOXKET ObITh JOCTATOYHBIM
Jaxe Ui OTHOCHTENbHO Oosbimx yuactkoB ITC BIIOTH 1O pa3smepoB Tpamermii MacmTaba
1:200000. Kak moka3eiBaeT coBmecTHbI aHamu3 maHHbIX noctpoeHus ITC B CK-42 m CK-95
npumepHO it 30% TakuX Tpamernuii OpTOrOHAIBHOE IpeoOpa3oBaHHE O0ECNEYMBAET CPENHIOID
KBaIPaTUYECKYIO TOIPELIHOCTD [EPEBbIYNCIEHNST KOOPAUHAT He Oonee 5 cM. 3TO 03HAYaeT, 4To MPH
COIOCTABJIEHUH JaHHBIX TEONE3NYECKHX OmpeneeHuii, BoimonHeHHpix paHee B CK-42, u HOBBIX
onpenenenuit Ha ocHoBe CK-95 pacxokneHne CBEACHHBIX B ONHY U Ty XK€ CHCTEMY PE3YJILTATOB HE
Oy et npeBeimath 10 ¢M ¢ BepOATHOCTBIO 95% Ha TeppuTopun 0Kojo 500 km” .

OnHOBPEMEHHO C ONpeleNieHHeM IIapaMeTpoB MOKeT Obith ofecrnedeH aHaum3
oubdepeHIHaNTbHBIX  HEOPTOrOHANBHEIX — AeopMaLuii COOTBETCTBYIOIIMX — COMOCTABJIIEMBIX
(dparMeHTOB CeTH B pas3HbIX CHUCTEMax M BBIIOJHEHA OTOPAKOBKA AHOMAJBHBIX MAHHBIX MO
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BEJIMYMHAM OCTaTOYHBIX PACXOXICHUH B 3HAYCHISIX KOOPJMHAT M XapaKTepy HX PachpesiesIcHHs Ha
y4acTKe CETH.

IIpu wcnons30BaHHH LH(QPPOBBIX MoOnENed BO3MOXKHOCTH aHAM3a U OTOPaKOBKU
cyluecTBeHHO Oonee orpaHuyensl. [loaToMy mporenypa aHaan3a 1 OTOPaKOBKH C UCTIOIBE30BAHUEM
OPTOTrOHANBHBIX MPeoOpa3oBaHUil MOXET OBITh PEeKOMEHIOBaHA Mepen IOCTPOSHHEM HIH B
MpOLIECCE TOCTPOeH:s (P POBBIX Mozeel HeJuHeHHoro TpaHcdopmuposanusi. OmHAKO, IPU 5TOM
MaKCHMAJIbHO AaHOMAJIBHBIC BCJIIMYMHBI OCTATOYHBIX paCXO)KI[eHI/IfI o q)OpMaJIbeIM KpUTEpUAIM
METOJAa HAMMEHBIINUX KBAAPATOB BO MHOI'MX CJIy4asax MOIyT ObITh JOCTAaTOYHBIM OCHOBAHHUEM IJISA
OTOPaKOBKH JIMLIb NPY YCIOBUH MX SBHOH HECOITACOBAHHOCTH C OCTATOYHBIMH PACXOXKACHHUSAMU
KOOpAMHAT JUisl ONIbKaAIIIX OKPY KAOIIUX Iy HKTOB.

Cpennue KBagpaTUHYEeCKUEe 3HAUCHHMS OCTATOYHBIX PACXOXIEHHH B KOOPAHHATAX,
MOJy4YeHHble TPU ONPENeTIeHHH IapaMeTpoB OPTOTOHAJIBLHOTO MpeoOpa3oBaHUsA, MOTYT OBITh
JIOCTATOYHO HANEKHBIM KPUTEPUEM [UIs OLEHKH MPHEMIEMOCTH TaKOro mpeoOpasoBaHusi, HCXOMIs
u3 TpeOOBaHMII K TOYHOCTH BBIMOJHSAEMBbIX PadOT. Mim, B NPOTHBHOM ciydae, JUIA NPHHSITHSI
petnenusi OO 00 YMEHbIIEHUH pasMEpPOB TEPPUTOPUM, OOECeurBaeMBIX OJHUM HaOOpOM
napamMeTpOB OPTOrOHAIBHOTO MpeobpasoBanys, MO0 O Nepexone K HCIOIb30BAHHUIO HEJIMHEHHOro
TpaHchopMHUpPOBaHKS.

OproroHaibHOe IpeoOpa3oBaHUe CHCTEM KOOPIAMHAT B HACTOALIEE BPEMs IPHUMEHAETCA
JOCTaTOYHO IIHPOKO IPH BBINOJHEHWM TEONEe3H4eCKHX pPabOT CIYTHUKOBBIMH METONAMIL
COOTBETCTBEHHO W MHOTHME TEONE3HYECKHe TaKeThl MporpaMMm OOpabOTKH  CITyTHHKOBBIX
Ha6HIOI[eHI/Iﬁ HMCIOT B CBOEM COCTaB€ IIPOrpaMMHBIC HWHCTPYMEHTBI JJIs1  BBINIOJIHCHHUS
COOTBETCTBYHOIIINX KOOPAWHATHBIX npeo6pa3013aHHf/'I, Ha4yuHast C OIpEACJCHUA CaMUuX 3HAYEHUH
napamMmeTpoB.

2.2.4. CK-95 u mecmuvie cucmemst KOOpOUHAN.

MecTHble CHCTEMBI KOOPOWHAT, KaK IIPaBIIIO, OCHOBaHbI Ha koopamHatax B CK-42 u
CBsI3aHBI C HIMIH HEMNOCPEACTBEHHO Mpeobpa3oBaHNEM C HCHONb30BaHHEeM kimodeil. IIpobmema
nepexona k CK-95 B cBs3u ¢ MpHUMEHEHNEM MECTHBIX CHCTE€M KOOpPIMHAT MMEeT, TaKUM o0pa3oMm,
HECKOJIBKO aCIeKTOB.

MecTHbIE CHCTEMBI KOOPAMHAT HECYT Ha cebe OTMeYaToK BCeX JIOKaJbHBIX aedopmarnmii
ITC B CK-42 Ha cooTBercTByIOIIEH Teppuropun. Ilepexon k MeHee neOopMHUPOBAHHON CHUCTEME
CK-95 nmomxeH, Kak cle/ICTBHE, 00eCIeYnuTb 1 BO3MOXXHOCTb YMEHBIIEHHs BHY TPEHHUX JIOKAJIbHBIX
nedbopMaumii MeCTHBIX TI€O/IE3MYECKMX CeTell B MECTHbIX CHCTeMax koopauHar. Takas
MOIEpHU3ALNs MECTHBIX TCOJE3MYECKMX CeTeil MokeT ObITb  BBIMONHEHAa Kak  HX
nepeypaBHUBAHHEM C HCIOJNb30BAHHEM OOHOBJIEHHON I€O/1e3U4ECKOil OCHOBBI, TaK M OJHHUM H3
BBIIIE OMHCAHHBIX METOROB TpaHchopmuposaHus. OgHako, Takas NMpoLiefAypa MOACPHH3ALUU He
MOXeT OBbITb MpPOBEAE€Ha HEMOCPEACTBEHHO C KOOpAWHATaMH B MecTHOi cucreme. C npyroit
CTOPOHBI NPH TaKoM MOACPpHU3ANU KpaﬁHe JKEJIATEIbHO o6ecneql/m> MHUHHUMAJIBHbIE U3MCHCHUA
MECTHOI1 CHCTEMBI KOOPAHUHAT B LICJIOM, yTOOBI [0 BO3MOXXHOCTH B MAKCHMAaJIbHON MEpPE COXPaHUTDb
NpPeeMCTBEHHOCTDb (COIACOBAHHOCTb) PE3YJIbTATOB MPEXKHUX U BHOBb BBIMOJHSEMBbIX ChEMOK Ha
JaHHOH TEPPUTOPHH.

PexkomeHayercs ciaenyoLIuii MOPAAOK ASHCTBUH NPH NEPEXOAE K UCMOIb30BAHUIO CHCTEMbI
koopauHat CK-95. JIna Bcell TeppHTOpPHH NPHMEHEHHs KOHKPETHON MECTHOH CHCTEMBI U3
KaTanoroB BbiOuparoTcs Bce myHKTH [TC 1-2 kimaccoB u mo ux koopanHaram B CK-42 u CK-95
OMpPEeNESAIOTC 3HAUSHHSI CEMH MapaMeTPOB OPTOTOHANIBHOTO MPOCTPAHCTBEHHOTO KOOPJAMHATHOTO
npeoOpa3oBanus. Koiu4ecTBo MyHKTOB, MO KOOPAMHATAM KOTOPBIX BBHIMOJNHSETCS ONpEAEICHHE
3TUX MapaMETPOB, HE MOJDKHO ObITh MeHblne msTH. IIpy MeHbLIeM KOJIMYecTBe BBIOMPAIOTCA
JIOTIONIHUTENbHBIE TYHKTHI YK€ 3a TpeAelaMH COOTBETCTBYHOLIeH Teppuropuu. Ilapamerpsl
OMNpPEAEISIOTCS B TONOLEHTPHUYECKOH CHCTEME C TOIOLIEHTPOM B TOYKE, COOTBETCTBYIOIIEH Hadaly
KOOPOMHAT MecTHOH cucreMbl. ORHOBPEMEHHO IO BEJMYMHAM OCTATOYHBIX PACXOXAEHHH B
3HAYEHHUSIX KOOPIMHAT, MOJNYYEHHBIM MOCie peoOpa3oBaHHusi, BBINOJIHAETCS OLCHKA BHYTPEHHHX
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nedopmaunii CK-42, 1 COOTBETCTBEHHO MECTHOM cHcTeMbl, 1o oTHoweHmo k CK-95 Ha maHHOI
TEPPUTOPHH.

JononaurensHo k nyHkram I'T'C MOryT HCIIONB30BAThCSA U APYTHE MYHKTHL, COCTABJIAOLIIE
OCHOBY MECTHOI re0le3HWYecKOH CEeTH, M, COOTBETCTBEHHO, MECTHOH CHCTeMBbI KoopAuHaT. Jlns
TAaKHUX MyHKTOB KoOpAUHATHI B CK-42 BBIMUCIAIOTCS MO UX KOOPAMHATAM B MECTHOM CHCTEME, a
koopauHathl B CK-95 ompenensiroTcss OMHUM K3 ONMHCAHHBIX paHee CIoco0OB MO KOOPAHHATaM B
CK-42.

Eciu nedopmammu cymecTByromeii MECTHOM CHCTEMbI KOOPAHMHAT HEBENHKH, T.€.
YIOBJIETBOPSIIOT TPeOOBAHMAM K TOYHOCTH HCXONHOM TeOAE3WYECKOH OCHOBBI JUIA NPOBENECHHUS
[UIAHUPYEMBIX TEOHE3UYEeCKHMX PabOT HAa NAHHOW TEPPHTOPUH, TO CIEAYIOIAs, W IOCICIHAA,
HeoOXOANMasi OIeparysi COCTOMUT TOJBKO B KOPPEKTHPOBKE KIIFOUEH Mepexoaa OT rocyapCTBEHHOMH
K MECTHOI cucteme koopauHaT. [Ipu 5TOM ornpenesieHHbIe B TOMOLEHTPUYIECKOM CUCTEME 3HAUEHH
[apamMeTpoOB OPTOTOHANBHOIO MpeoOpa3oBaHus, COOTBETCTBYIOIME KOMIOHEHTAM C/ABUra B IUIaHE,
a3UMyTaJbHOMY Pa3BOpOTY u Macurtady, OyAyT 3KBHBAJICHTHBI MOMPABKaM K COOTBETCTBYIOLINM
3HaYeHHEM KJIF0UYa ITepexora.

HeBo3MoXXHO 3apaHee ONpEeNeNuTh NPAaBHIO HA3HAYEHHS 3HAKOB OSTHM IIONPaBKaM,
MOCKOJIbKY JUJIsl MHIMBUAYAJIbHbIX MECTHBIX CHCTEM KOOPAMHAT MOTYT ObITh M MHIMBHAYaJIbHbBIE
ImporpaMMbl  peoOpa3oBaHUsi KOOPAWHAT M3 TOCYAAPCTBEHHOH B MeCTHyIO cucteMy. ITosTomy
3HAKU MONPaBOK JOJDKHBI TAKXKE YCTAHABIUBATHCA WHIWBHAYAILHO C MPOBEICHHEM KOHTPOJbHBIX
npeobpasoBanuii. Mcnone3oBaHMe CTapbix kmoueil mpu mpeobpaszoBanmm koopmunHat CK-42
IOJDKHO JIaBaTh TOT JK€ PE3YJbTAT, YTO M HCIOJNB30BAHME HOBBIX KIIOYEH NpU NpeoOpa3oBaHHU
koopauHat CK-95. ITpu 3TOM [JIst KOHTPOJIBHBIX BBIMHICICHHH TOJKHBI OpaThest koopauHaTel B CK-
95, mnonyuenunle wu3 CK-42 B pe3yjgbrare CEMHIIAPAMETPUYECKOIO IPOCTPAHCTBEHHOIO
npeoOpa3oBaHus.

Eciu B KOMIIOHEHTaxX KJIO4Ya IIEpexona OTCYTCTBYeT MaciurabHasi [OompaBka, ToO
[PEIBAPUTENHEHO HEOOXOMHUMO BBITOJHUTL OLEHKY MOrPELIHOCTH MpeoOpa3oBaHMs, BbISHIBAEMYIO
otuM  (akropom. JIma  TOrO0  mapaMerpbl  OPTOTOHANBHOIO  IIECTHIAPAMETPHYECKOTO
npeoOpasoBaHuss MEXAY [BYMsI TOCYAapCTBEHHBIMH CHCTEMaMH ONpPEAeNsIoTcs Takke 0Oe3
WCIIONB30BaHMsI MacluTaOHOH mompaBku. Ecnu  cpaBHeHMe pe3yJbTaToB 6-TH M 7-MHU
HapaMeTpUYecKoro mpeoOpasoBaHHs MOKa3bIBAIOT JIOMYCTHMOCTh MNpeHeOpexxeHus MaciutaGHON
HONPABKOH, TO HET ¥ HEOOXOAMMOCTH BBOIUTH €€ B COCTAaB KJIIOYA MEPEXO/Ia, a 3HAYEeHHs1 TIONPaBOK
K OCTaJIbHbIM 3JIEMEHTaM KJro4a OepyTcs 110 JaHHBIM O-TH MapaMeTPHYECKOrO MPOCTPAHCTBEHHOTO
npeobpazoBaHusi. B mpoTHBHOM ciydae aoOaBieHde maciTabHOro kod(puLMEHTa B COCTaB
3JIEMEHTOB KJIFO4Ya Iepexoa K MECTHON CHCTeME 00sI3aTebHO.

B BpIIE OnmMCaHHON CHTyallMH B Ipouecce mepexoxa k wucnoib3oBaHuio CK-95 Her
00s13aTebHOM HeOOXOMMMOCTH MepecueTa KOOPAMHAT BCEX MYHKTOB, YK€ HUMEIOIUXCS B MECTHOMH
CHCTEMe, WM B KaKUX-JIHOO MpeoOpasoBaHIAX yiKe CYIIECTBYIOMIMX MaTepHaNIOB Ie0Ne3NIeCKHX U
Tonorpaduiyeckux creMok. OnHako koopauHarsl nyHkroB ['TC B CK-95, Bkito4as KOOpAHHATHI
MyHKTOB TPHAHTYJSIIUU 3-4 KJIACCOB, JAOJDKHBI OBITH NMEPECYUTaHbI B MECTHYIO CHCTEMY YXe C
HCTIONIb30BAHHEM CKOPPEKTHPOBAHHBIX KITFOUEHi.

JUisi KOHTPOIISE KOOPAMHATBI 3THX MYHKTOB JOJDKHBI OBITH MOJIy4eHbl B IBYX BapHaHTax.
HenocpencTBeHHBIM NEPEeBLIMACICHHEM ypaBHEHHBIX koopaumHat CK-95 B MeCTHyl0 cucremy Mo
CKOPPEKTHPOBAHHBIM KJIIOYaM M TaKHM XK€ IEePecueTOM IO TEM K€ KIIF0UYaM KOOPAHHAT IyHKTOB B
CK-95, xoTopble MOy4eHbl OPTOTOHAJIbHBIM MpeoOpazoBaHueM U3 koopauHat B cucteme CK-42.
Pacxoxxaenns nojyueHHbIX TaKiuM 00pa3oM IByX HAOOPOB KOOPAMHAT OJHUX M TeX MyHKTOB OyayT
XapaKTEPU30BaTh Pa3jIMYKeE NBYX pealn3aluil OAHOHN U TOH k€ MECTHOM CHCTEMBI, OCHOBAHHBIX Ha
CK-95 u CK-42.

B cnyuae, xorma 7-mm mapamerpuieckoe npeodpa3oBaHue He 0OecnednBaeT JOCTATOYHYIO
TouHOCTb mepexoma Mexay CK-42 u CK-95 s fmaHHOM  TEeppUTOPHUH, HEOOXOIMMO
JOTOJHUTENBPHOE MCMONb30BaHUE HENMHEHHOro TpancopmupoBanus. B 3TOM ciydae Moxer
HCIOJIb30BATLCS CIEAYIONIas CXeMa KOPPEKTHPOBKH KOOPAUHAT B MECTHOH CHCTEME.
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OmnpenensroTcst mapaMeTpbl OPTOrOHAJIBHOIO 7-MH MapaMETPUIECKOro IpeodpasoBaHus s
nepexona ot CK-95 x CK-42 nns tpeGyemoii Teppuropun. ITapaMerpsl ONpeRensioTcs Mo BCEMY
coctapy nyHktoB ITC 1-4 knaccoB Ha 3TOH TeppuTopuH C J0OaBICHHEM PaBHOMEPHO
pacrpesieNleHHbIX IYHKTOB B ee Onpkaiimmell OKpPeCcTHOCTH MO Bced rpanmie teppuropuu. C
HCIIONb30BaHHEM 3THUX NapaMeTpoB kKoopauHaThl nyHkToB 3 CK-95 nepesbraucisitorest 8 CK-42. B
pe3yJbTaTe COOTBETCTBYIOLIEro MPeoOpa3oBaHUs IOJNYYaeM HEKOTOPYI0 MOAEPHH3HPOBAHHYIO
peanmsanmo cucrtembl koopauHat CK-42 B cpemHeM COIMNIACOBAHHYIO C YK€ CYLIECTBYOLIEH
peasn3aluei 3Tol e CHCTEMBI, HO HE COAEPKALLYIO TeX 3HAUHTENbHBIX BHYTPEHHUX AedopMaLiuii,
koTopele ObutH panee npucyiny IT'C Ha nanHoit Tepputopun. I1o BceMy cocTaBy OMOPHBIX Iy HKTOB
dbopmupyetcs nudposas MOAeNb, 00eCIeUHBAIOLIAs NePEBbIYHCICHUE CYINECTBYIOMUX KOOPAUHAT
CK-42 B nomy4eHHy0 MOAEPHU3UPOBAHHYO PEATU3ALMI0 3TOH JKE& CHCTEMBL.

TpeOyromye KOPPEeKTUPOBKH KOOPAUHATHI IIyHKTOB B CYLIECTBYIOIICH MECTHOH CHCTEME ¢
HCIIONB30BAHMEM CYLIECTBYIOIIUX (CTaphix) Kirouell mepexoga mepesopstcs B CK-42. Jlanee c
NpHMEHEHUEM I0JIy4eHHOH uPOBOi MOxenu OHK peobpasyroTes B MoxepHu3upoBanuyo CK-42
U C HCIIONB30BAaHUEM TeX K€ KIIFouel BHOBb IPeo0pasyroTCsi B MECTHYIO cucteMy. B pesynbrate
HOJIyJarOTCsl CKOPPEKTUPOBAHHbIE KOOPAWHATBI B MOAEPHM3MPOBAHHON MECTHOH cHCTeMe, B
COBOKYNTHOCTH OOJIaJaroLINe TeM CBOMCTBOM, UTO IIpH Goiiee BBICOKOH TOYHOCTH OHH B CpEIHEM
HalIy4ylluM 0Opa3oM COIJIACOBaHBI C IPEKHUMHM KOOpAMHATAMH B pPaHee HCHOJB30BaBLIETiCS
MecTHOH cucteMe. KoppexkTnpoBka Kirouel BBINOJHAETCS, KaK OMNHCAHO paHBIIC, HO MPH 3TOM
mapamMeTpsl OPTOTOHAJBLHOTO IIPeOOPa3OBaHMSA ONPEAENIIOTCA C HCIONB30BAHHEM KOOPAMHAT B
CK-95 u koopauHaT B MOJIepHU3NPOBaHHO# peanusauuu CK-42.

INomobHas ke cxema npeoOpasoBaHUsI MOXET HUCIOIb30BATbCA U JUISL CBEJCHWUS B Ty HIIH
IPYTYIO EOWHYIO CHUCTEMY pPe3yJIbTaTOB TOMOrpaQuYeCKHX ChEMOK, BBIIOJHEHHBIX HO H TMOCIE
nmepexona K HOBOH CHCTeME KOOPAMHAT, NpPU YCJIOBUM HYTO [aHHbIE CbEMOK MOIYT ObITb
MpenCTaBIeH I B i(poBoii Gopme.

3. IE®@OPMALINHN CK-42 u CK-95

B cucteme koopauHat 1942 roma reomesnyeckas ceTb, CHOPMUPOBaHHAs MOCIEIOBATENLHBIM
IPHCOSNVHEHNEM ypPaBHHBaeMbIX OJIOKOB, HE SIBJASETCS  OJHOPOAHBIM  IE€OAE3MYECKHM
nocTpoeHreM. OTH OJIOKU MMEIOT PasjIndHBIl YPOBEHb CHCTEMATHYECKHX M CIYYaiHBIX OLIMOOK
KOOPAMHAT TIEOAE3UUECKUX MyHKTOB. 1103TOMY HCHONB30BAHHE EAUHOH CHCTEMBI IapaMeTpoB
npeobpasoBanus koopauHat u3 CK-42 B CK-95 He ymoBieTBopsieT COBpEMEHHBIM TPeOOBaHUAM K
TOYHOCTHU IMEPeXOsia B TOM MK HHOM peruoHe. B nenom nmo ceru nedopmamm CK-42 moryT OvITh
OLICHEHB! BEIMYIMHAMU CPETHIX KBaIPATHIECKHX OIHOOK KOOPIUHAT, PABHBIMH MPHUMEPHO 3,5-4M.
HmenHo ¢ takoii TounocTsio (CKO) B cpennem moryT ObiTh npeoOpa3oBanbl koopauHatel CK-42 B
CK-95 npu wucnons3oBanun enuuoro s Bceil ITC Habopa mapamerpoB OpTOTrOHAJIBHOIO
npeobpasoBanst. [Ipu 5ToM abCOMIOTHBIE BETUYUHBI OIIMOOK MOryT gocturath 10 u 6ojiee MeTpoB.
st obecrieuenusi Oosee BBICOKOI TpeOyeMoii TOYHOCTH mpeoOpa3sOBaHMs KOOPAMHAT HA BCEi
TePPUTOPHU CTPaHBl HEOOXOOUMO HCHONB30BaTh JIHOO CHCTEMBI JIOKAIBHBIX IApaMeTPOB
npeobpasoBaHus, JTHOO KapTOCXEMbI MOMPABOK B KOOPAHHATHI IO JICTaM KapT Maciarada 1:200 000,
ONpeJIETICHHBIX MO JAHHBIM 3aKJIIOYUTENBHOrO YpasHuBaHusa AI'C.

Omnpenenenne JTOKAIbHBIX MapaMETPOB OPTOTOHAJIBHOTO KOOPAMHATHOTO MpeoOpa3oBaHUA
OCHOBaHO Ha conoctaBieHuH koopauHat nyHkToB AI'C B cucremax CK-42 u CK-95 B HekoTopoi
JoxkanbHOM obnactu. TodHOCTh mNpeoOpa3oBaHUs KOOPAHWHAT C HCIOJIB30BAHUEM JIOKAJIBHBIX
napamMeTpoB, OlLlEHMBaeMasl 1O BeJUYHHAM OCTAaTOYHBIX Aedopmaliuii, B pa3HbIX PErHOHAX CTPAaHbBI
HeonuHakoBa. Jlmst 60% Ttpaneuuii macwraba 1:200 000 cpemHue KBaipaTHYecKHe OIMIMOKH
npeobpa3oBaHusa KOOPAUHAT ¢ HCIIONB30BaHHEM JIOKAJIbHBIX [apaMETPOB HE MPEBBIIIAIOT 5 CM, AJIA
30% — 10 cm. B octanbHbIX ciayyasx omuOku npeobpa3oBaHust KOOPAUHAT MOTYT HocTHraTh 30 cM
u Gonee. IToTeHUHanbHas TOYHOCTH MPeOOPa3OBaHUS C HCTOIB30BAaHUEM KapTOCXEMBI IONpPAaBOK,
Bcerga OyneTr Xyoke, MOCKOJIbKY MOCNEJHHE COOTBETCTBYIOT YaCTHOMY CIIy4ald OPTOTOHAJILHOTO
npeoGpa3oBaHys, B KOTOPOM HCHONB3YIOTCS TOJbKO MapaMeTpbl CMEIEHUs] Hadajla KOOPAWHAT U
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HTHOPHPYIOTCS BO3MOXKHBIE MECTHBIE YIJIOBBIE Pa3BOPOTHI YUaCTKAa CETH M MECTHble MacluTaOHble
OITHOKH.

B 0CHOBHOM TNOBBIIIEHHBIH yPOBEHb OLINOOK MPeoOpa30BaHHBIX KOOPAMHAT, MOJYUYEHHbIX C
HCIIONIb30BAaHMEM JIOKANIbHLIX MApaMeTPOB, CBOHCTBEHEH y4acTKaM Ha KPasxX TeOfe3HYeCKON CeTH,
Ha CTBIKaX pa3ZieIbHO YpaBHEHHBIX 0J0KOB ceTH, s myHktoB I'T'C 1 kiacca ¥ nmyHKTOB 2 Kjiacca,
PacroJIOKeHHbIX BONM3M TakuX NyHKTOB | kiacca. Jlaxke i Tpamemuii ¢ OTHOCHTEIHbHO
HeOOJIBLINM CPENHUM YPOBHEM OCTATOYHBIX Je(opMalimii Juisi OTAENbHBIX MyHKTOB WM UX TPy
BO3MOJKHbI AHOMAJIbHBIE BEJIMYHMHBI OCTATOYHBIX OMIHOOK, 3HAYMTEILHO MPEBBIMIAIOIUE CPEIHHI
YPOBEHb U JOCTHUTAIOIIME HECKOJIBKUX AELIUMETPOB.

Ilpn yBenuueHMM y4YacTKOB, IUIs1 KOTOPBHIX OINPENEISIOTCSA JIOKAIbHBIE NapaMeTphl,
BO3MOXKHOCTH X HCIIOJIb30BaHHS H TOYHOCTb MpeoOpa3oBaHus ObicTpo yMeHbatotest. [pumepsl,
MOKa3bIBAIOLIME BEIMYHHBI M Xapakrep jokanbHbIx gaedopmaumnii CK-95 wu BO3moxxnHOCTEH
HCIOJIB30BAHUS JIOKAJIbHBIX IPE0OPa30BaHIi MOXKHO HAlTH B MPUIIOKEHUH 6.

Ilepexon x CK-95 o3Hadaer H3MeHEHHE IONOXKEHHS KOOPAUHATHOH CETKH MO BCei
TEPPUTOPUH M CMELICHHE MOJIOKCHHI YIJIOB paMoK Tpaneuuii. UroObl OnpenesuTs BBI3BAHHYIO
3THM HeOOXOAUMOCTh KOPPEKTHPOBKM KapT Macurraboe 1:10 000, 1:25000, 1:50 000 mpu ux
nm3ganun 1 obHoBieHnu B CK-95, HeoOXoouMO COMOCTaBHTH KOHKPETHYIO U NAHHOTO JIHCTA

KapTbl BelM4MHy CymMmapHoro smusuua D _, =./D? +Dj nonpasok D, u D, B mnnaHOBbIe

KOOPAMHATEI CHCTeMBI 1942 ropa co cnexyomuMi €€ oMy CTUMBIMU 3HaYEHHAMU:

TS JIMCTa KapThl MacmTtaba 1:10000 3Mm
JUISL JIUCTa KapThl Macimtabda 1:25000 7,5 m;
IUTs JTUCTa KapThl Macimtada 1:50000 15 m.

Ecnu Benuumna Dy, mpeBbiliaeT e€ NOMyCTHMOE 3HAa4YeHHe, TO 3TOT JMCT KapThl Tpedyer
KOppekTHpoBkH. Cxema pacroyioxeHHsi PerHOHOB, AJs KOTOPbIX TpebyeTcs KOPPEKTHPOBKA KapT
Macmurabos 1:10000, 1:25000, 1:50000 npuBeneHa B MpUIOKEHUH 3.

JeranpHble KapThl MONPAaBOK HAXOAATCA B a’pPOreOfE3HMUYECKHX  MPEANpPHUATHAX
Pockaptorpaguy B COOTBETCTBMM C 30HAMH HMX AEITEIBHOCTH, 4 TAKXKE B TEPPUTOPHANBHBIX
MHCIEKIMAX M OTHAeNaX TOCYAAPCTBEHHOTO Te€Ole3HYECKOro Haa3opa. Asporeosesnyeckue
OPeNNpUsTUS  PAcIONaraloT  TAaKKe  COOTBETCTBYIOIIMM  HPOrpaMMHO-MAaTeMaTHYECKHM
obecreueHneM Il aBTOMATH3MPOBAHHOTO IpeoOpasoBanus koopauHat u3 CK-42 B CK-95.

Ouenka pedopmanuu camoii cucrembl koopauHaT CK-95 mosker ObiTh BBIMOJHEHA HA
OCHOBE CpaBHEHHS C Ooyee TOYHBIMH M HE3aBHCHMO IONYYEHHBIMH AAHHBIMU O MOJIOKEHHAX
INyHKTOB. Takoe cpaBHeHHe ObUIO BBHINOJHEHO C HCIIONBb30BaHHWEM KOOpAMHAT myHKTOB AI'C,
OIIpeneNieHHbIX ¢ Ooiee BBICOKOH TOYHOCTEIO B cucTeMe koopauHaT ITRF B mpouecce mocTpoeHus
@AT'C u BI'C no nHabmonenusim cryTHuKoB GPS. CpaBHeHHe 3THX JaHHBIX IOCTE UX NPUBEICHHS
OPTOTOHANIBHBIM NPEOOPA3OBAHIEM B €IUHYIO CHCTEMY IIOKAa3ajuo, YTO BHyTpeHHMe Jedopmanuu
CK-95 cocrasnstor 20-30 cM. Yka3aHHEIE OLIEHKH HMEIOT CIEAyIollee ComepKaHe. JTO CpeaHue
KBaApPaTUICCKHUEC 3HAYCHUA OCTATOYHBIX pacxom;[eHHf/i KOOpAWHAT yKa3aHHBIX BBILIE ITyHKTOB B
CK-95, copmepskamuxcsi B Karajore M MOMy4eHHBIX 7-MapaMeTpUYecKuM HpeoOpa3oBaHHEM W3
6onee Tounbix onpenenenuii B cucreme ITRF. Bonee mosnHast u neranbHast KapTuHy nedopmarmit
CK-95 mnokaszaHa Ha pucynke I15.1 npmnoxenus 5. Ha pucyHke HOKa3aHBI BEKTOpa CMEICHUS
IyHKTOB OT MOJIOJKEHHH, cooTBeTcTBYIOIMX Katanory B CK95, k 6oee TOYHBIM X IOJNIOXKEHUSIM B
9TOH ke cucTeme, TOJNYYCHHbIM B pe3ysbTare OOIIEro Ans BceH ceTH 7-mapaMeTPUIecKOro
OpTOroHamBHOroO npeobpazosanus koopauHat u3s cucreMsl ITRF.
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4. ABTOMATH3HUPOBAHHBII BAHK T'EQJIE3MUYECKUX TAHHBIX U
KATAJIOI' KOOPIUHAT ITYHKTOB I'TC B CK-95.

B mporecce peanusanuu Mep 1o BBenenuo cucrtembl koopaunat CK-95 B Pockaprorpaduu
CO37IaHa CeTh aBTOMATH3HPOBAHHBIX OAHKOB JAHHBIX T€OAE3UYECKON OCHOBBI, NPEAHA3HAYEHHBIX
IUTsl aBTOMATH3ALMK TPOLIECCOB Ie0Ae3NYeCKOro u kaprorpaduueckoro obecredeHus B CHCTEME
koopnuHat CK-95.

CTpykTypa ceTH aBTOMATHU3HPOBAHHBIX OAHKOB TIEOE3MYECKOH OCHOBBI M CHCTEMA HX
(bYyHKUNOHUPOBAHUS B CHCTEME TONOrpado-reofe3Myeckoro u kaprorpaduueckoro nNpou3BOACTBa
[IOKa3aHa Ha puc. 5.

Ha BepxHeli ctynenn oOmeil nepapxuueckoil CTpyKTypbl OaHKOBCKOH CETH pacrojaraercs
@enepanbuelii 6ank Pockaprorpadmu, coctosimuii u3 nByx ¢umnanos B MAITI u JIBAITI u
KOOPIUHAIIMOHHO-METOIMYECKOTO M BbiuucnutenbHoro mentpa (KMHUBL) s [THUMI'AuK. Ha
Clenyrolell CTYNeHH OSTOH CTPYKTYPbl PACIONOXEHbl perHoHaNbHble OaHKH  JaHHBIX
reo/IesnuecKOl OCHOBBI a9poreoe3ndeckux npennpusituii Pockaprorpadun (ATTI).

PernonanbHble  OaHKM — NpeqHAa3HA4YeHbI UL HEINOCPEACTBEHHOrO  OOCIY>KHBaHHUS
cootBeTcTByroux Tepputopuii AITI mpu peanus3anuy reoge3M4ecKoi OCHOBbI B Tomorpado-
reOfe3NYeCKOM U KapTorpapu4eckoM MNPOM3BOACTBE OTPACIHd M MpH OOECTeueHHH 3arpocoB
notpedutenefi U3 APYrMX MHHHCTEPCTB M BEOMCTB, BeOyIIMX TeONe3HUecKyld H
kapTorpaduueckyto nesrenpHocTb. s 3Tux ueneit B PervonanpHbie GaHKH JAHHBIX, KPOME
nyHkToB I'TC B cucteme koopauHat CK-95, 3aHOCATCS JaHHBIE O MyHKTAaX OMOPHBIX CETEH HU3IINX
KJIACCOB, CETE CryILIeHMs], Pa3psIHbIX CETEH U T.II.

OpHoif M3 3ajad, pellaeMblX NPU HOMOLIM PervoHaibHBIX OaHKOB, SIBISETCS CO3JAaHHE
karanoros koopauHat B CK-95 Ha smmctel kapthl Macmraba 1:200 000 Ha BCIO TEpPUTOPHIO
Poccuiickoit @enmepauun. st 5Tux neneit B PernmoHanbHeix OaHkax paspaboTaHa croerpaibHas
HpoLenypa SKCIOPTa MPAKTHISCKH MOJHOCTBIO aBTOMATH3HPYIOINAst IIPOLIECC CO3IAHMA KaTaJIOTOB.
Ha 6ase PeruonanpHbix OaHKOB (hOPMHPYIOTCA TeOme3MUECKHEe NaHHBbIC IJIS SKCIOpTa B OaHKH
TUITH. banku TUITH paspaboransl B ¢popMare coBMecTHMOM ¢ (opMataMu PernoHanbHbIX
0aHKOB JaHHBIX, YTO [O3BOJSIET OCYILECTBJISTh BCECTOPOHHHN OOMEH NAaHHBIMH MEXAY STHMH
OaHKaMH.

B 3amauy ®enepanbHOro OaHKa reofe3WUECKOil OCHOBBI BXONUT XpaHEHHE, OOHOBJIEHHE U
KOHTPOJIb JaHHBIX rocymapcTBenHoi reomesuyeckoii cetu (ITC 1-4 kmaccoB). CocraB
reofiesvecKiX OaHHBIX M (OpMaThl WX NpPEeNCTaBleHHS B OaHKaxX NAaHHBIX pa3pabaThiBaIHCh C
YHETOM COBPEMEHHBIX TPeOOBaHMii YKOHOMUKY U B TeCHOM B3aumopeiictsuu ¢ BTY T
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ITorpebureny uHGOpPMALMH B yCTAHOBJIEHHOM IIOPSIAKE MOXKET I[IOJYyYUTh HEOOXOMMMBIE
IaHHBIE O KOOpOMHATAX IIYHKTOB OIOPHBIX TEOHEe3MYEeCKUX CeTell B a3pO-TeONe3MYEeCKHX
npenmpusitusix (AI'TI) Pockaprorpadmum, B COOTBETCTBHH ¢ HMX 30HOI pesTenpHOCTH. Cxema
TEPPUTOPUATILHOTO AejeHus 30H aesitenbHocTi ATTI PockapTorpaduu mprBeneHa NPUIOKeHuH 7.

S. BBIITIOJIHEHUE HOBBIX I'EOJIE3MYECKHUX PABOT B CUCTEME
KOOPANHAT 1995STOJA

ITepexon k cucTeMe rocyaapCTBEHHBIX Ieome3ndeckux koopauHat 1995 roga He BHOCUT
KaKI/IX-J'II/I60 NPUHLUMHAAJBHBIX WU CYIIECTBEHHBIX M3MEHEHWH B TEXHOJIOTUI) BBIOJHEHUS
reofe3uyeckux paboT TPajgMUMOHHBIMHM TeOfe3WYecKuMU MeTomamu. Ho mpu  BBHIOJHEHHH
reofe3nyecKux padboT WK TOIOCHEMKH C HCIIOJIb30BAHIEM CITy THHKOBBIX MeTOA0B nepexon k CK-
95 mo3BONAET CHATH MHOTHE OrpaHHYEHHs MWIN HpobieMbl B 0OpaloTKe TakMX H3MEpEHHH,
HMEIOIINX LIEJIbI0 MOJIyH4eHIe OKOHUATEbHBIX PE3YJIbTATOB Ie0Me3MIeCKIX OIpeieNieHuit Takke B
CK-95.

OcHOBHbIe POOIEMBI MONy4YeHMs KOOpPAMHAT B rocypapcrseHHoi cucreme CK-42 na
OCHOB€ HNaHHBIX CITy THUKOBBIX onpeueneHI/H‘/i 6bIJ'II/I CBsI3aHBI C €€ HeZ[OCTaTOqHOﬁ TOYHOCTBIO IIO
CpaBHEHUIKO C HOTeHL[HaJ'[bHOfI TOYHOCTBIO CITY THUKOBBIX onpeneneHI/Iﬁ. 9T0 CYILIECTBEHHO
OrpaHUYHBAJIO BO3MOXKHOCTH HCIIONB30BAHNA CIIyTHUKOBBIX METOLOB IPY Iepenade KOOPIUHAT Ha
Oonbliye PACCTOSHUSI WJIM [ONY4YEHHS BBICOKOTOYHBIX pE3yJIbTATOB Ha OrPaHWYEHHBIX
TEPPUTOPUSIX B 3HaUMTENBHO AehopmuposanHoil cucteme koopmuHat CK-42. B pesynsrate npu
BBINIOJIHEHWH CITyTHUKOBBIX oOmpeneneHuil ana obecnedeHus nepexoma k CK-42 Tpebosanoch
HCIIONIb30BAHUE CYIECTBEHHO 0oJjiee MUIOTHOM CETH OMOPHBIX MYHKTOB ¢ KOOPAMHATAMH B 3TOH e
cucTeMe, ueM 3TO ObLIo OBl Ha caMoM Jejie HeoOXOZMMO, MCXOMdsA M3 BO3MOXKHOCTEH BBICOKOIA
TOYHOCTH Y 3HAYUTEJIbHOM HAJIbHOCTH TI€penavyu KOOPAUHAT CITY THUKOBbBIMU METONAMH. Yacro
BO3HHKAIU NPOOJIEMBI, CBSI3aHHBIE CO 3HAYMUTENbHBIMH, TNPAKTHYECKH TPyObIMH OIIHOKaMu
kooprauHat B CK-42.

H3-3a HexgocrarouHoii TouHOCTH CK-42 M COOTBETCTBEHHO OrPaHHUYEHHBIX BO3MOXKHOCTEH
npeoOpasoBaHus Pe3yJbTATOB CHYTHHKOBBIX ONPEACNCHUWH B TOCYJAPCTBEHHYIO CHCTEMY
KOOpAMHAT MW OCHOBAHHBIC HA HHUX MECTHBIC CHCTEMBI BO BCEX ClIy4daax Tpe6OBaJ'IOCb
OIHOBPEMEHHOH HCIOJIb30BaHHE He MEHee TPeX OMOPHBIX IyHKTOB B HEMOCPENCTBEHHOH OIM30CTH
OT paiioHa BBIMONHSEMBbIX PaboT. BbUIH CYLIECTBEHHO OrpaHHYeHbl BO3MOXXHOCTH MONYYeHHSI H
HCIONB30BaHUs eaMHOro Habopa 3abnaroBpeMeHHO ONpefENeHHbIX HapaMeTPOB NpeoOpa3oBaHus
KOOpIMHAT HAa JIOCTATOYHO OOMIMPHBIE PErHOHBL. JTO OOCTOSTENBCTBO TaKXKe 3aTPyAHSET
MOJIHOLIEHHOE MCIOJIb30BAHHE CHCTEM MOCTOSHHO INEHCTBYIOIIMX ONOPHBIX IyHKTOB CITy THHKOBBIX
Ha6J'IIOI[eHI/II71 KOJUIEKTHBHOI'O HCIIOJIB30BAHHA.

Bsenenue Oonee TOYHOH M BHYTPEHHE CYLIECTBEHHO JyYIIE COIJIACOBAHHOW CHCTEMBI
koopauHar CK-95 mno3Bonsier B 3HAYMTENBHOH MeEpe CHITh 3TH NPOONEMbl M OTKPBHIBAET
BO3MOXHOCTH TIpHMeHeHHs Oojee oOmMX METONOB peLIeHHd 3afad IepeBOsia Pe3yJIbTaToB
CITy THUKOBBIX OIPE/ieNIeHHH B rOCYJapCTBEHHYIO HJIM MECTHBIE CHCTEMBI KOOPAMHAT. B pesynbraTe
Oyner obecrieunBaThCst U OOJiee BHICOKAsi TOUHOCTD M OOJIbILIAS ONHOPOOHOCTh KOHEYHBIX JaHHBIX.

Kax mnoxasemaror manHbie cpaBHeHnss ITC B CK-95 M BBICOKOTOYHBIX CIYTHHKOBBIX
onpenenenuii, BbmonHeHHbIX 0pu moctpoeHnd PAT'C u BI'C no HabmoneHWsM CIyTHHUKOB
GPS/TJIOHACC, Buytpennue nedopmarmn CK-95 Ha OOLIMPHBIX TEPPUTOPHSX MPOTSHKEHHOCTHIO B
HECKOJIBKO COTEH KWJIOMETPOB HE BBIXOIAT 3a Ipenensl 3-5 CM B MX MPENCTABICHHH B BEJMHYHHAX
CPEIHUX KBa/IPaTUYECKHX OIIMOOK. JTO MO3BOJSIET MPHU MNpeoOpa3sOBaHUM @HHBIX CIyTHHKOBbIX
onpenenennii k cucreme CK-95 orpaHuumMBAaTBECS €IHHBIM HAOOPOM MapaMeTPOB OPTOrOHAJBEHOTO
KOOPMHATHOrO NMPeoOpa3OBaHst ISl TEPPUTOPHET LIeTbIX aIMHHUCTPATHBHBIX SAMHHLI FIIH MX TPYIIIL

Hawubonee s¢hdexktnBHO 3ama4a TOYHOro npeobpa3oBaHUs] KOOPIUHAT JUIS 3HAYUTENbHBIX
TeppUTOPHiL MOXKET OBITh peleHa Mo pesyJibTaraM nocrpoeHust CIy THUKOBO#M reofie3u4eckoil ceTH
nepsoro kiacca (CI'C-1) Ha COOTBETCTBYIOIIEH TEPPUTOPUH WM (HparMEHTOB STOH CETH Ha
HauboJiee HeOOXOAMMbIE PAiOHBI B eMHO#M 00L1e3eMHOiT cucteme koopauHat PAI'C/BI'C.
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Tloctpoenue Takol, nepBOHAYAIBPHO AAXKE OYEHDb Pa3PEKEHHOM CETH IO3BOJUT ONPEAENUTh CAUHBINA s
BCEH 3TOH TeppuTopH HabOp MapaMeTpoB IpeoOpa3’oBaHMs KOOPAMHAT cnyTHHKOBOH cetn B CK-95.
Hanee mmst obecrieueHust reofe3ntieckix paboT Ha JmoOoM 0OBeKTe Ha 3TOI TePPUTOPHU JOCTATOUHO MO
CMNYTHHUKOBBIM HAOJIOZICHHSIM OTIPEIENTUTh JIaKe OJIFH OTOPHBII MyHKT HA 3TOM O0BEKTE B TOH JKe CHCTEME
koopuHaT GAI'C/BI'C, 9T00BI HIMETh BO3MOXKHOCTH CO3aBaThb HA STOM OOBEKTE CITyTHHUKOBBIMH 3K
METOZIaMH JTFOObIE Te0/IE3MUECK e TIOCTPOSHHS C TIOCIIEAYIOLIMM NEepeBofioM 3Tux koopauHat B CK-95 no
€IMHOMY Ui Bceil Teppuropuy HabOpy MapameTpoB KOOPAMHATHOIO mpeoOpasosaHus. B mepcriekTiise
OIHOBPEMEHHO MOXKET PeLuaThCs 3aada Mepeadu Mo STHM JKe HAOJIOACHHSM W HOPMAJIbHBIX BBICOT B
enuHOi rocymapctBeHHoi cucteMe. CooTBercrsyroimue HabOpbl MApaMeTpoB  KOOPAWHATHOIO
npeoOpa3oBaHKs CTAHOBSTCS 1O CYLIECTBY COCTABJSIOLIMME JIEMEHTaMU Ie0e3ndecKoro obecrieueH st
ctpanbl, Hapsany ¢ koopmuHaramu ITC B CK-95, cobersenabmvu koopammartamu @PATC/BI'C u krouamu
nepexorna K MeCTHbIM CHCTEMaM KOOP/IWHAT.

Ho mnoctpoenuss CI'C-1 sTH ke 3amadu, HO C HECKOJbKO MEHBLIEH TOYHOCTBIO H
HaZIeOKHOCTBIO, MOTYT pelIaThCs TOJNBKO Ha ocHoBe koopauHar myHkroB BI'C. B stom ciyuae ms
OIPENEIEHNsT MAapaMETPOB KOOPAMHATHOIO IMpeoOpa3oBaHusi HEOOXOMMMO HCIONB30BaHHE OOJIbLIErO
koydecTBa nyHkToB BI'C, Haxonsmmxcs BOKpyT obecrieunBaemoit Teppuropun. Kpome Toro, npu Takom
BapHaHTe JIOJDKHO ObITh PEKOMEH/IOBAHO OMpeZieNieH!e Ha 00bekTe padoT Wi Ha yaalieHun He Gornee 20-30
KM OT HEro KOHTPOJBHOTO IyHKTAa ¢ KoopauHatammu, m3sectHbiMH B CK-95 ¢ pocratouHoil ms
BBINIOJTHAEMBIX PaboT TOUHOCTHIO. Kak OMOpHBI, Tak M KOHTPOJBHBIN MYHKTE MOTYT OBITH OMpPENeIeHBI
OTHOCHTENTBHO ONMKAMINIX MyHKTOB TIOCTOSHHBIX CIYTHHKOBBIX HAOMIOZEHWIA C KCMOJIB30BaHHEM
JIBYX4YaCTOTHOM CITyTHMKOBOM ammapaTypbl WM OT yxke cyiectsyrommx myHkros BI'C (CI'C-1).
HeoOxonumasi pOAOIDKUTENTBHOCTb TAKMX HAOMIO/IEHNI 3aBHCUT OT YIANEHHOCTH OT OMOPHBIX MyHKTOB
CIy THUKOBBIX HAOJFOIEHH I B IPE/ITIONOMKEHNH, YTO Ha BCEX IyHKTax [Uisl TaKuX HaOJrofeHuit obecreueHsl
xopouve ycnosus. Jlake Npu yOaleHNM B HECKOJNBKO COTEH KIJIOMETPOB OT 3THX IYHKTOB IUIsi
obecrievenusi Touroctu mpusszku 2-3 cM (CKO) nmocraTouHo CyTOYHBIX HAOMONEHHil TpH YCJIOBHM
HCTIONB30BAHMSE IPU 0OPabOTKE TOUHBIX 3eMepH] CITy THUKOB.

o co3maHusi MomoOHOM CHCTEMBbI T€ONE3MYEeCKOro O0ecreueHus] ISl  TMONyYeHHs
Pe3yJBTaTOB CIyTHUKOBBIX ompenenenuit 8 CK-95 ¢ Tounoctsmu 2-3 cm (CKO) Heobxommmo
HCIIONb30BaHNe He MeHee TPeX OIOPHBLIX MyHKTOB, PABHOMEPHO PaCMOJIOKEHHBIX BOKPYT OOBEKTa
paboT Ha BO3MOXKHO MEHbIIEM ypaneHHu, HO He Oonee 20-30 kM oT Hero. B kxauecTse onmopHbix
IMYHKTOB MOT'YT MCIOJB30BaThCA Kak HemocpencrseHHO MyHKTHI IT'C ¢ koopamnaramu B CK-95,
TaK U NMYHKTHI paHEE CO3JaHHBIX CITYTHUKOBBIX ceTen Ipu yCJIOBUH, YTO TOYHOCTh UX KOOPAUHAT B
CK-95 coorBercTByeT TPeOOBAHHUAM K TOUHOCTH UCXOAHON OCHOBBI JJIsl BBIIOJIHSIEMOTO Ha 00beKTe
Buza pabor. Ilo pesynbraTam CIlyTHUKOBBIX KOOPAMHATHBIX ONpPENENICHHH HAa NCXOMHBIX MyHKTaX U
u3BeCTHBIM Mx koopauHataM B CK-95 momkHbl ObITh OIpeneNeHbl mapaMeTpbl KOOPAHHATHOTO
npeobpa3oBaHus IJIA MepecyeTa BCEX Pe3ylIbTaTOB CIyTHHKOBBIX onpeneneHuil Ha oovekte B CK-
95. HpH S5TOM BC€ CIYTHUKOBBIE OINPEACICHUSI MOTYyT OBIThL BBLIMTOJIHEHLI B OTHOCHUTEIIBHO
MPOU3BOJIBHOM CHCTEME KOOPAMHAT, HO 00A3aTeNbHO OMHOM M TOH »Ke AJIsl BCEX Pe3yNbTaToOB
Ol'[peI[e.]'[eHI/II‘/‘I Ha OG'beKTe. B kadecTtBe HNCXOOHBIX KOOpAWHAT AJIA CITy THHUKOBBIX OHpeHeHeHI/Iﬁ
PEKOMEHOYETCA UCIIOJB30BATb KOOPAUHATBI BBIMUCJIEHHBIE Ja)K€ IO HENPOAOJLKUTEIbHBIM
OTpeNEIEHHsIM OTHOCUTENIBHO KaKOrO-TU0O0 IYHKTA [TOCTOSHHBIX CITyTHUKOBBIX HaOmoAeHui. J{is
HeOOMbIIMX OObEKTOB B KAYECTBE KOOPAUHAT UCXOAHOTO IYHKTA, UCIIOJb3YeMbIX sl 00paboTKH U
VPaBHUBAHMs CIyTHUKOBBIX OMpENENeHHH, JOCTATOYHO IOJNYYHTh HAa 3TOM IYHKTE Pe3YJIbTAaThI
ABTOHOMHBIX OIpeAeIeHNI 0 HaOMIONeHUSIM IPOAOJIKUTEIBHOCTBIO 1-3 daca.

3amaua mepexoma k CK-95 oT pes3ynbTaToB CIyTHHUKOBBIX OMNpeAeieHHil B OOJBIIMHCTBE
CIly4aeB MOXKET OBITb pPeIleHa C KCIIONB30BAHHEM IPOTrPaMMHO-MAaTEeMaTH4ecKOro obecreueHus,
3aKyMaeMOro BMECTE CO CIIyTHHKOBOM ammapaTypoil Ui MOJIeBOH M KamepaibHOil oOpaboTku.
[IpumeHHuTeNnbHO K IONEBOMl  00pabOTKE  CIIyTHUKOBBIX  ONPENENEHUIl, MpOJaBaeMbIMU
KOMMEPYECKHMH NakeTaMH INPOrpamM, Ipolenypa obecriedeHus TpeOyeMOro aBTOMATHYECKOTO
npeobpasoBanusi KoopouHAT (KaK K TOCYIapCTBEHHOW, Tak W K JroOOfl MecTHOil cucreme
KOOPZHHAT) Ha3bIBAETCS KAIHOPOBKOIL.
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IMPUJIOKEHUSA

IIpuioskenne 1. [apamerps cBsizn mexay cucremamu koopausHaT CK-95 u I13-90

[lepexoa OT cHCTEMBI Ireoe3uuecKuX koopamHaT 1995 roaa k reonentpuueckoi cucteme koopamnat 113-90 Beimonusercs
O CTIEAYIONAM (hOpMYJIaM:
X300 = X1995 + AXy,
Y390 = Y1995 + AY,, (1.1)
Zmz.90 = Z199s + AZ,,

rae AX,, AY,, AZ, - IUHEHHbIE 3JIEMEHTH OPUEHTHPOBAHHS, 3aJalOIIHe MOJOXCHME HAaYajga CHCTEMHBI KoopauHat 1995 roxa B

T€OIEHTPHUECKOM crcTeMe koopauHar [13-90.
YucreHHbIC 3HAUEHHS SIEMEHTOB OPUEHTUPOBAHUS COCTABJIAIOT:

AX, =+25,90 m; AY, =-130,94 m; AZ, =-81,76 m.
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Ipuiaoxkenne 2. [psiMoii 1 00paTHBII MepPexo/1 0T reoe3HnYeCKHX KOOPAHHAT K NPOCTPAHCTBEHHBIM NPAMOYI0JIbHBIM
KOOpAWHATAM

BoIuncieHre POCTPaHCTBEHHBIX MPSMOYFOJBHBIX KoOpauHAaT X, Y, Z mo reofe3nyeckuM KoopauHaTaM B, L, H , 3ananHbM B cucteme CK-95
OTHOCHTENIBHO dnunconaa Kpacosckoro unu B cucteme I13-90 0THOCHTENBHO 06IIEro 3eMHOTO 3JUTANICON/A, OCYLECTBIISIETCS 10 (hopMynam:

rae

X=(N+H)cosBcos L

Y=(N+H)cosBsinL ;, 2.0

Z=[(-¢*)N+Hsin B

B,L,H - reope3u4ecKkue MIAPOTA, JOJIrOTa U BBICOTA,

H=H"+(,

H",{ - HOpManbHasl BBICOTA U BBICOTA KBA3UTEOUA Ha OTCUETHBIM SJUIUIICOMAOM,

N - pamuyc KpUBH3HBI IIEPBOTO BEPTHKANA,

N= 2 ;

V1-¢*sin’B

e’ - KBaJpaT IepBOro 3KCHEHTPUCHTETA HILTUIICOUNA,

e’ =2a-a’;

a, o. - OOJIbINAs TIONTyOCh U CXKATHE, COOTBETCTBEHHO PaBHBIE:

ans aanuncouoa Kpacoeckozo 6378245 mm 1:298.3;

Uist 006ue2o 3emno20 snnuncouda 6378136 mu 1:298,257839303.
Jns1 BBIMUCIEHHMsS TeOAe3HYeCKHX KOOpAMHAT B,L,H 10 NpOCTPAHCTBEHHBIM MPSIMOYTOJbHBIM

cnez[y}omnl‘/i AJIrOpUTM!

a) BBIYHCIISIETCS BCIIOMOTraTe/ibHas BemduHa D

D=vX*+Y?; (2.2)

6) BBIONHAETCS aHANN3 BETHYUHBI D:

Ecmu D=0, To
B=ZZ [-0 23
2 |Z > 2 ( )

H=ZsinB-aW1-¢&*sin® B. (2.4)

koopauHataM X,Y,Z HCHOIb3yeTCs
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Ecmu D>0, To
L, = arcsin (KJ (2.5)
D
IIPA 3TOM
ecau Y<0, X>0, to L=27-L ;
ecnmu V<0, X<0, o L=27+L_; (2.6)
ecim Y>0, X<0, 70 L=7-L,;

eciu >0, X>0, 0 L=1L,.

B) QaHAJIM3UPYIOT 3HAUEHHE 7.
ecnu /=0, TO
B=0, H=D-a, 2.7)
MHa4e BBIITOJIHAIOTCS CIIEAYIOLINE BBIYUCICHMS
- BBIUUCIIAIOTCS BCIIOMOTaTeIbHbIE BEJTMYUHBI 7, ¢, p 10 HopMyIaMm:

r=NX2+Y*+27, 2.8)
. (Z
c= arcsm[—j , (2.9)
r
2
ea
p="= (2.10)
2r
- IPUCBAUBAIOT BEIMYKMHE §; 3HAYSHUE HYJIb U PEATU3YIOT UTEPATUBHBIN MPOLIECC BHIYUCIEHHS M€0E€3UIECKOM IIMPOTHI B:
b=c+s,, (2.11)

psin(26)
NIRRTy

€CJIn MOOYJib |52 - Sl‘ MCEHBIIC 3aJaHHOT'O €, TO

B=b, H =DcosB+ZsinB—al-e*sin’ B (2.13)
B mpoTuBHOM ciiydae Benu4uHeE §; NPUCBAMBAETCS 3HAUEHHE BEJIUUUHBI §, U BBIMUCIEHUS [TOBTOPSIIOT, HAYMHAS C BHIYUCIEHUS BEUUUHBI b IO
bopmye (2.11).
TOYHOCTb BBIMUCICHHI Te0e3HUecKol MupoThl B 1 BbICOTH H 3aBuCUT OT 3HaueHus €. Ipu 3amannu e=1x107"° mOrpemmHOCTb BLMUCIECHUS
mupotsl B He npesricut 0,0001”, a BeicoTel — 0,001 M.

s, = arcsin
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puaoxenue 3. Coznanue n ncnoJsib3o0Banue HuGppoBbBIX
Moeiei npeodpasoBanus koopauHat mexay CK-42 B CK-95
B nporpamvHoMm naxkere TEOMACTEP.

IIporpammubiii maker 'EOMACTEP opueHTHpOBaH B OCHOBHOM Ha HCHOJIb30BaHUE
nanubix 0 ITC M Kak OCHOBHOH croco0 BBOAA JAHHBIX HCHOJNB3Ye€T aBTOMATHYECKH HMIIOPT
JaHHBIX M3 TeOHe3UYeCKHX OaHKOB MaHHBIX WM U3 (AilIOBBIX KaTajoroB C(OpMHPOBAHHBIX
[POrpaMMHBIMH CpeACTBaMH 0a3bl NAaHHBIX WJIM U3 CaMOro MPOrPaMMHOrO MNakera B BHAE
6unapHbIX (aiisios. [IpenycMoTpena Tak:ke BO3MOKHOCTb PYYHOTO BBOZIa KOOPAHHAT Iy HKTOB.

IIporpaMMHBIii MakeT COCTOUT U3 YETHIPEX OCHOBHBIX B3aHMOCBA3aHHBIX KOMIIOHEHTOB:

- bubruomexu cucmem KOOPOUHAM U KOOPOUHAMHBIX hpeobpazosanuii (610K

@ynoamenmansnuix 2eooezuyeckux napamempos — PI'll);

- oubnuOmexu Kamano206;

- O10Kxa nocmpoenus yughpoeseix mooeneti npeobpazoeanus KOOPOUHaAm,

- 010Ka YpaHUBAHUSL KOOPOUHAM NYHKMOS.

Jlnst paGoTeI ¢ MPOrPaMMHBIM NAKETOM MMEETCsI JOCTATOYHO MOApPOOHOe pyKOBOACTBO. B
HACTOSIIEM NPIJIOXKEHUH OTPaXXEHBI TOJNBKO T€ MOMEHTBI, KOTOPbIE HMEIOT HEMOCPEICTBEHHOE H
00s13aTeIbHOE OTHOLIEHHE K MOCTPOSHMIO M HMCHOJNB30BAHUIO IU(PPOBBIX MOAENEeH W OCHOBHBIM
JTanam 3TOro mpouecca, Ho 0e3 AeTabHOrO OMUCAHHS BCEX JEHCTBUI ¢ HHTEP(EiCOM IPOrpaMMBbl.
Onucanue neraneil BBITIOJIHEHUsS] ONEPAlMidi M JIOMOJHUTEIBHBIX BO3MOXKHOCTEH MpPOrpamMMbl, B
YaCTHOCTH B OTHOUIEHUM NpPeoOpa3oBaHMsi KOOPAMHAT MOXKHO HAWTH B PyKOBOIACTBE MO pabore ¢
MPOTPaMMON.

I1.3.1. Co3nanue onucanui cBOHCTB cucteM KoopauHat u OI'TI

Hcnone3oBaHne NPOrpaMMHOTO IIAKETa HAYMHAETCS € (DOPMHUPOBAHHUS HCIOJIB3YEMBIX
CUCTEM KOOPAHUHAT: UX HAUMEHOBAHUMN, [IapaMETPOB U OCHOBHBIX CBOWCTB.

Ha puc. I13.1 noka3aHo riaBHOE OKHO 3TOr0 OJIOKA C HECKOJIBKMMH 3aKJIAIKAMH.

_;.-:-j'-- dyHaaMeHTansHele Neogesvyeckue lNapameTpbl (inrn) - ||j|ﬁ|
X7 Npoekiws I 2 Teown I 1., ﬂpeoﬁpasué&nﬂq-ﬁdnbﬂnﬁm |
g"g: Cuctema PN I J—~ Cucrema KoopauHaT/BbicoT @ 3nauncomg,
HazeaHue | Bonbliad nonyocs | QObpaTHOE CxaTHe | KoMMEHT apHi r
WiE554 6378137, 298.257223563 3nnuncona, WGSs4
=k | pacoBCKOro 6378245, 298.3 Innuncoma Kpacos...

Hazsanue:

CeoncTRa. ..
YASAUTL

|[Kpacosckoro

Bonbwaa nonyoce ':[M.]:
|I33?8245. 0

O6parHoe cxarue:
[298.3

KomMeHT apuii:

IEInnMncowJ, Kpacoseckoro
! 4CoxpaHuTE I

DNara pervcTpauuu:

| OTmenuTb | .:

Puc. IT3.1 I'maBHOe okHO «@yHpamentanbHble I'eonesnueckue [TapameTpby, 3akiaaka « DJUTHIICOHI
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B okHe OTKpbITa 3aKjiagKa HA3HAYEHUS MApPaMETPOB SJUIMIICOMIOB, HCIOJIb3yEeMbIX IS
¢dopmupoBanusi TpeOyembix cucrem koopamHaT. Ha puc. II3.1 cxemarudecku mnoka3zaHa
MOCJIEIOBATENIbHOCTD eiicTBUI 10 no0aBieHmo B Oubmuoreky PITI HOBoro pedepeHnimoro
3JUTMIICOMA € mapamerpamu sJjutunconga KpacoBckoro B TOM ciiyyae, €ClIM OH OTCYTCTBYET B
O6ubnuoreke. Itot snmncoun Oynet ucnoiab3oBaThes 1t padotel 1 ¢ CK-42, u ¢ CK-95.

Ha puc. II3.1 B rnaBHOoM okHe oymncoun KpacoBckoro mokasaH kak —yike
3aperucTpUPOBaHHBIN B OnbmnoTexe. B 1efiCTBUTENBHOCTH OH MOSIBIIAETCS B CIHCKE TOJBKO MOCIHE
BbIMONHeHUsT KoMmaHabl «Coxpanutb». Ilogo0Hasi HEKOPPEeKTHOCTb PHCYHKOB Oyaer
BCTpEeYaThCsl W B JajbHelilleM ¢ LeJbI0 COKpameHus o0bema pgokymenta. Ho
COOTBETCTBYIOIIHE Pa3bsICHEHNUS B MTOCIIEAYIOINEM AENaThes He Oy ayT.

Hanee ¢ ucnonp3oBanueM 3aknanky “CucreMa KOOPAMHAT/BBICOT NOJKHBI ObITH yKa3aHa
uHpOpMALHSI 0 HEOOXOAUMBIX CHCTEMaX KOOPAUHAT.

Ha puc. I13.2 noka3aHo BBeieHHE JaHHBIX AJs1 cucTeMbl koopauHat CK-95.

._-i;-.. DyHAaMeHTanbHele Meogeswueckue MNapameTpobr (OT1) _II:I|5|
"R TpoekuMa i 2 Teoug | 1t,, MNpeopasoBaHue KODPAWHAT
#=5 Cucrema BT = Cucrema koopawmar /ebicor @ Jnmuncoun
HazEaHHe I PasMepHOCTE | KomeHTapHF |:
CH4z2 NNaHoBan CHMCTEMa NNaHOBLIX KOOPAH. ..
Bantuickan 77 BbICOTHAA BanTHAcKas CMCTEMa HOpMA. ..
Wiz584 NPOCTRAHCTEEHHEA World Geodetic System, 1984
= LA nnaHosas CUCTeMa NNAHOBbLIX KOOPAH. ..
x
CEORCTEA, ..
HaseaHue:
¥ 4aNHTE
K35

Pasnepriocrs—————— I

" MpocTpaHcTeeHHana

' MnaHosan
" BricotHaa

K.oraraeHT apii:

IEHCTBME! NNaHoOBbIX KOOPpAKWHAT

—ECoxpanmb I
Iara pervcTpaimm;
| OrmenuTs I

Puc. I13.2 I'naBHOe okHO «PyHOameHnTtanbHble | 'eonesnueckue [TapameTpen», 3aknanka
«CucremMa KOOpAMHAT/BBICOTY

B oxHe, BbI3bIBa€MOM KOMaHAOH «Jl00aBUTH», BBOAUTCS Ha3BaHHE CHCTEMbI KOOPAMHAT U
ee Tun (pasmepHoctb). Ilo MMerOLIEMycs COAEpPKAHMIO TJIABHOTO OKHA NPEANONAaraercs, 4ro
aHaJIOrn4HbIM 00pa3oM paHee Obliia BBeleHa U nHpopManus o cucreme koopaunat CK-42.

Ecnu npeanonaraercs HCMOAb30BaHUE KOOPAMHAT B BUAE KOOPAMHAT B mpoekuuu I'aycca-
Kprorepa, >KBHBaJIEHTHOW MOMEpeUHO-LIIMHAPHYeckoi mnpoekimu Mepkaropa (UTM) c
€IUHUYHbIM MacIITaOHbIM KO3((HULHMEHTOM Ha OCEBOM MEpHIHAHE, TO 3apaHee AOJDKHBI ObITh
3a7aHbl ¥ CBOHCTBA 3TOM NMPOEKLUH:
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i OYHAaMEHTaNbHble Teogesvyeckre MapameTposl (OI)
;g'.':: Cuctenma PIM I J—v Cuctema KoopauHaT /BbicoT I @ Anmncoun
A7 Mpoexuus I 2 Teoun, I 1t., Mpeo6pasoBaHue KOOPAKHAT
Hassanve Ocesoi Mepua... | CaBHr abumcc CABHr opAmMHAT | KoMMeHTapHi -~
M€6-04 21°0%0" a. 500000. 6-rpaaycHaan...
M€6-05 27°0'0" a. 500000, 6-rpaaycHasa n.., =
MK6-06 33°0°0" a. 500000. 6-rpaaycHaan...
K6-07 39000" a. 500000, 6-rpaaycHaan...
AR oo .2
x|
CBOWCTBA. .,
HassaHue: -
¥aanito as —I
-_— Jrke-07
Ocesoit mepuramaH (*,°, "

EE [i jo
Casur atcumce (m):
jo

' Casur opauHar [m):
|500000.

KoMmeHTapuii; -

IB-rpa.uchaq npoexuus

l.l:DHpaHHTb I

Iara perycrpaumu;

I OrreHuTs |

Puc. I13.3 I'naBHOe okHO «PyHHameHTanpHble I'eonesnueckue IlapameTpo,
3akianka «IIpoexuus»

Ha puc. I13.3 mokasano QopmupoBaHue IaHHBIX NPOEKUUH MIA 37 KOJOHKH MpH
HCIIOJIb30BaHUU O-TH IPaxyCHBIX 30H.

OrMernM, 9YTO [Nl pelleHHs pPacCMaTPHBAEMBIX 3aiad NpeoOpasoBaHUs KOOPIUHAT
0e3pasaudHO, B KakOoM BuAe OyAyT MPENCTaBICHBl KOOPAUHATHI IYHKTOB B HCHOJNb3YE€MbIX
KaTaJiorax: B BUJIE €0JIE3NIECKUX KOOPAUHAT (IIUPOT U AONTOT Ha pedepeHI-3/UTUIICOUAE) Ui B
BUAE IUIOCKMX KoopamHaT B mpoekmuu [aycca-Kprorepa. OTO 3aMedaHue OTHOCUTCS Kak
npouenype mnoctpoeHus LMQPPOBBIX Mojenel npeo0pa3oBaHUs KOOPAWHAT, Tak M K UX
MOCJIEAYIOLIEMY HCITOJIB30BAHUIO ISl BBHITIOJIHEHUSI TAKOT'O [PeoOpa3oBaHusl.

Tlocnenuum 1uarom siBisieTcst (OPMUPOBAHME TaK Ha3bIBAEMbIX (DyHIAMEHTAJbHBIX
mapaMeTpoB cucreM KoopmuHaT. DyHpameHTanbHBIE NapaMeTpbl 0O0bemuHsIOT B cebe mx
VHUKaJIbHOE Ha3BaHHe; cHOPMUPOBAHHOE paHee Ha3BAHHE COOTBETCTBYIOLIEH CHCTEMBI KOOPAMHAT
(CK-42 umu CK-95) u ee pasmepHOcTh (miaHoBas); U ee BHA (B HameMm ciydae paboThl ¢
koopaunaramu B CK-42 u CK-95 310 m1aHOBO-BLICOTHASI CHCTEMA).

Bess undpopmarms o ©OITI, 3a wuckimodeHreM MapaMeTPOB JJUIMIICOMAA W APaMETPOB
mpoeknuy, (DaKTUHECKH CIYXXKUT [ OAHO3HAYHOM WAeHTH(UKALUM CBOHCTB [JaHHBIX,
COZEpKALIMXCS B KOHKPETHBIX KaTajiorax M YKas3aHWs IIPOrpaMMe IpaBijl IEWUCTBUS C STHMU
JaHHBIMIL

Ha puc. I13.4 nokasaHa mocienoBaTeIbHOCTh OEHUCTBUI U COmepikaHHE BCEX MOMOKOH IMPH
¢dopmuposanuu DI'TI gs cuctemsl koopaunat CK-95
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FX Mpoekumsa !
@2 Cucrema PITI

=10 x
2 [eoua 1 1t., MNpeoSpasosaHue KoopaWHaT
}— CvcTema KoopAMHAT /BLICOT } @ 3 nnuncoug

HazsaHwe I CHCTEMA | | CHCTEMA 1y | SNNHNCoMg I [poekuHa | [eang,

| FOMMEHT .\ |

WG58 WESE4
CK42 Ck4z
KOS CKag’

CBOACTEA. ..
—=  ¥YAamMTe

WEsa4 World Ge. ..
Bantuic,,, Kpacosc... CHcTema ...
BantuAc,..  Kpacoec... CHCTEME ...

CHCTER: I

HasgaHue

U aBinoH:

[ckas |

AnMncoma;

r Bua cucTeMbl KOORAKMHST

¥aanuTe

I K.pacoeckoro

nﬁDEKLI.HHI

" MpocTpaHeTEEHHAR
¥ [naHOBO-BRICOTHAR

Mogent reouna:;

r CWcTemMa koopouHarT
MpocTpaHCTEEHHER ©

N

< |

K . MnaHoEan :

OFARASHT SPME:

CucTera FyHoareHTaneHes [ IE’KEEI j
BricoTHan

Jlara pervcTpaumu:

I Barruiickan 77

|1 aHBaps 2001 r. 6 0:0:0

HazeaHume

[EEE

3 nauncoug;

I F.pacoeckoro
Mppekyua:
Mogenk reowaa:

3

K.oraraeHT Spuii;

=

CucTera FPyHoareHTaneHex
engesuieckus [Napamerpos
1995 roga

JaTa pErkCTpaLMA;
122 rapra 2004 r. & 11:36:26

— Bua cucTemMsl koopauHar
" MNpocTpaHcTBEHHan
= nanoso-BLICOTHAR

— CHCTEMa KOOpAMHAT

MNpocTpaHcTEEHHAA

| =l
MnaHoEaA

[EEE |
BricoTHaA

IEamuHCKaﬂ 77

CoxpanuTe |

Puc. I13.4 TTopsinok meicTBuil 1 comepkaHie BCeX MOIOKOH
npu popmuposanun OI'TI s CK-95
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B cocras ®ITI B naHHOM NpPOrpaMMHOM IIAKET€ HAMEPEHHO HE BKIHOYEHHI NaHHBIE O
MOJIOKEHHM KOHKPETHBIX CHCTEM KOOPAMHAT B Tele 3eMid. To4dHee roBops O €€ IOJOKCHUU
OTHOCUTEJIbHO HEKOTOPO#l CHCTEMbl KOOPIOHUHAT, IPUHATOM B KOHKPETHOM IIPMJIOKEHMU 32
“3TajIOHHYF0” OOLIE3eMHYI0 TC€OLICHTPUYECKYIO CHCTeMy KoopAauHaT. K 3THUM JaHHBIM OTHOCSITCS:
HOJIOKEHUE Hauajla CHCTEMBbI KOODAMHAT MO OTHOLIEHWIO K MOJOXEHHI0 LieHTpa Macc 3emnu (Win
OTHOCHUTEJILHO Hauajia T€OLEHTPUYECKOH CHCTEMBI), Pa3BOPOTHI CHCTEMBI OTHOCHTENBHO ocelt XYZ
FEOLIEHTPUYECKON CUCTEMbI U MacIuTabHBIA K03 duireHT. 3aMeTuM, 9To HabopbI ATHX [TApPaMeTPOB
IUTSL KOHKPETHOH CHCTeMbl, MMeHyeMble TepMHHOM “Datum”, MCIIONB3YIOTCS MPAKTUYECKH BO BCEX
MPOrpaMMHBIX TakeTax obpaborku cryTHIKOBEIX I JIOHACC/GPS nabnronennii. B aTux nakerax 3a
HEKOTOPYIO HIeaNIbHYO (OMOPHYH0) CUCTEMy MpuUHUMaeTcsi cucreMa WGS-84.

B oTux mapamerpax B JAHHOM IPOrPAMMHOM I1aKETe HET CHeLMaIbHON HeOOXOMHMOCTH, a UX
HEIOCTATOYHO TPaMOTHOE HUCIOJB30BAHME MOXET NMPHBOAMTH K IpyObIM omubkam. OnHaxo, OHH
BCET7a MOTYT ObITh BBEIEHBI II0JIb30BATENIEM B BHIE TAPAMETPOB MPeoOpa3oBaHus KOOPIUHAT.

Kax mpaBuno, nporpammuslii naker [EOMACTEP nepenaercs mnonb30BaTelsiM C yiKe
noxaroroBieHHbIME DPITI miss CK-42 u CK-95. B sTOoM ciyyae, a TakXKe KOrjia MoJIb30BaTeNb yiKe
cam cthopmuposan cootBercTByromue PITI, oHM MOryT BbIOMpaThCs B KadecTBe LIAOJOHA s
dopmuposarus OI'TI ¢ aHANOTUYHBIMK CBOHCTBAMHU, HO C APYTHMMH Ha3BaHusiMmH. IIpu 3ToM MoryT
ObiTh mOGaBIEHBI paHee OTCYTCTBYIOLIME CBOMCTBAa (HANMpUMeEp, YKa3aHHE HAa HCIHOJIb30OBAHHE
npoekiu). Ho yke cymecTByHIIHe CBOHCTBAa, 3a HCKJIOYeHHeM Ha3BaHua OI'TI
O0TPeJAKTHPOBAHBI ObITH He MOTYT. YKe co3gannbie ®@I'TI, a Takike J100bIe APyrHe 3JIeMEHTHI
oudanorexn ®I'TI, Toxke He MOMIEKAT PEAAKTHPOBAHHIO, A MOTYT OBITh TOJBKO YAAJICHBI.
IIpu stom n3 6ubnmorexu PITI ynansroTcs BCe Apyrve 3JE€MEHTBbI, KOTOPbIE B CBOEM COCTaBe
COACpIKAT CCbUIKM Ha yAaJisi€MbIC. OHHOBpeMeHHO " YK€ BBCACHHBIC, U UCIOJIB3YEMBIE B IIAKETE
KaTajloru yTpaduBarOT HCO6XO,I[I/IMI>IC CCBhUUIKH Ha 3TH 3JIEMEHTBbI U CTAHOBATCA 4YaCTUYHO HIH
MOJIHOCTBIO HENPHUIOJHBIMHU AJIsl HOCIeAyouieii paboThl ¢ HUMH.

Hmxe mnokasaH B OKOH MpHU HCMHONB30BaHMM wwabnoHa it Gopmuposanus PITL
ananorngHoro @I'TI CK-95.



51

dyHaaMeHTaneHble Neogesuueckwe Mapametpol (D)

B Mpoekuws | ~ Teoun | 14, MpeoBpasoBaHue KOOPAMHAT
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OrMenuTe I

Puc. I13.5 Bug okoH npu ucnoib3oBanuu mwabaoHa 1t popmuposanust OITI,
a”anornyHoro ®I'TI CK-95

Hcnonb3oBanne wabnoHOB ynoOHo 1 ¢opmupoBanus HOBeix ODITI, dopmanbHO
BOCIIPUHUMAEMbIX MPOrPAMMHBIM MAaKETOM KaK OTHOCSIIUXCS K PasHbIM CHCTEMaM KOOPOHHAT C
UIeHTHYHBIMH cBolcTBaMU. [Ipu 3TOM coxpaHseTcsi BO3MOXKHOCTb UX B3aUMHOIO IpeoOpa3oBaHUs
npu (paKTHYECKOM OTCYTCTBHH MapaMeTpoB MpeoOpasoBaHUS Tak, Kak OyATO COOTBETCTBYHOLIHE
napaMeTpbl UMEIOT HyJIeBble 3HauUeHHs. Takas BO3MOXHOCTb yAOOHa ajs paboThl ¢ KaTajJoramu,
coziepKaluMK  pasiudHble (MO0 JMOObIM H3BECTHBIM TMMOJIb30BATENIO MPUYMHAM) JaHHBIC, HO
¢opmanbHO (3a uckmodeHneM HaszpaHus @PITI) oTHocAmMXCS K ONHOW M TOH XK€ CHCTEME
koopauHat. Hanpumep, st pabotsl ¢ xoopauHatamu B CK-95, comepskaiumucst B Karajiore, u
KOOp/IMHATAMH B 3TOM K€ CUCTEME, MOJy4YeHHBIMH B pe3yJibTaTe KaKoro-ibo npeobpa3oBaHus U3
JPyroi CUCTEMBL.

Bce koHkperHbie cBoiicTBa cucrem koopauHat u ®ITI obss3arenbHO comepikarcs B
karajorax koopauHat cos3naBaembix BHyTpu nakera [EOMACTEP u sxcnopTupyeMbIx U3 HETro B
cneuyanbHOM (opmarte. DTH K€ CBOWCTBA JOJDKHBI O0S3aTENIBHO COIEPXKATHCS W B KaTajorax,
MMIOPTHPYEMbIX B 6a3y AaHHBIX MPOrPaMMHOIO nakera u3 ¢aiina Takoro popmara.

I1.3.2. ®opMupoBaHHE KATAJIOTOB KOOPAHHAT
KoopauHathl 1y HKTOB MOTYT OBbITh HMIIOPTUPOBAaHBI B 0a3y JaHHBIX MPOrPaMMHOIO MaKeTa

TOJIBKO W3 CIEHAJbHbIX (ailyIOB ¢ pacmupeHueM “.ctg”, KOTOpble B CBOK OuY€pelb CO3MAITCS
MPOrpaMMHBIMHU CPEJICTBAMH reone3ndeckux 6ankoB gaHHbx [TC.
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OKHO KaTajoros ¢ OTKPHITBIM KaTajJOroM U Pa3BEpHYThIM MEHIO, O0eCIeunBaoIIuM padboTy
C IDAHHBIMHM OJHOTO BBINEJNIEHHOrO MyHKTa 3TOr0 KaTajora MOKAa3aHO Ha CIENYIOLIeM pPHCYHKE.
Hekotopbie u3 3Tux (QyHKIHA MOryT ObITh BBIMOJHEHBI ISl BCEX Iy HKTOB KaTaJiora.

Il KaTanork reofesM4eckHs NyYHKTo6 - M-37_CK42_1-2

Kartanork [MyHETbl Cnpaeka
El-a M37 | MHaekc | Hassahne | Mapka | LleHTp | Thn ueHTpa | Knacc C KOOP. .. |
----- ~{[) M-37_cK4z_1-2 M3?01100 CoTHMKOBO 6095
- M-37_CK42_3-4 Ansruna RO ,_f_t,?_ ._1_,_
----- - M-37_CK42_4kn M370110z _ Hoebr... 3 B!
----- .8 M-37_CK42_cbparn 3 kn mg;g:ig; ' ig on i
on
----- M-37_CK95_1-2
P M3701105  3arpysuTb... 42 1
----- L M-37_CK95_34
M370110€  BirpysuTb... 1 1
@] Na7 M3701107 58 1
CKonnpoBaTk
& PaBovan rpynna M3701200 1 2
B cr4z ||M3701201 ' PECDPA3OBATE... 42 3 v
B K95 4| CBoaxa... | ,
¥ aanute
|0TKprTb OKHO peAaKTHpPOBaHKA BbIDPaHHOMO Nyt ]

Puc. I13.6 OxHO KaTajoroB ¢ OTKPBHITHIM KaTajJOTOM U pa3BEPHYTHIM MEHIO C
BBIACJICHHBIM Iy HKTOM 35TOI'O KaTajora

B a3y maHHBIX HOBBIE KaTaJOrHd MOTYT OBbITh HMIOPTHPOBAHBI JIUIIb B TOM CiIy4ae, €Cjid B
Oubnuorexe (pyHHaMEHTANbHBIX NapaMeTpoB Yyxke cosgaHa rpymma PITI, cooTBeTcTByIOLIAs
aHAJIOTUYHBIM CBOMCTBaM KAaTajoOra, y>Ke yKa3aHHBIM B HMIIOPTUPYEMOM (aiijie U 3aHeCEHHbIM B
HEro BO BpeMsi ero cosnaHusi. B 0a3sy maHHBIX MOKeT ObITh A00aBJI€H HOBBI MEPBOHAYAJBHO
IyCTON Kartajor. B 3TOM ciaydae mporpaMMa NpemiokuT Ha3Hauutb emy PITI u3 dgmcnma yxe
HUMEILIUXCsl B COoOTBeTCTBYIOIel Oubnuorexke ®ITI. B nmanbHeiimiem B moOOiH KaTajior, B TOM
YHCJIe U MyCTOMN, aBTOMATUYECKOM 3arpy3Koi MOTyT ObITh 10OaBJI€HBI HOBBIE JaHHBIE MPH yCIIOBUH
coBranenust ®OITI karamora u mobaBisieMbIX KOOPAMHAT MyHKTOB. IIpoBepka COrIaCOBaHHOCTH
O@I'TI BeIONHSIETCST aBTOMATHYECKH. [IyHKTBI B KaTajor MOTYT ObIThb HOOABJIEHBI U BPYUHYIO.
Bo03MOXHO U pydHOE pegakTHpOBaHHE JaHHBIX O IyHKTaX, y)Ke COMEpKAIINXCs B KaTanorax. bonee
JETaIbHOE ONHCAaHUE BCEX ONEpaIldii C KaTaJoraMi MOXKHO HaliTU B PyKOBOJICTBE K IIPOrPaMMHOMY
naketry [EOMACTEP.

I1.3.3. IlocTpoenue undppoBbIX MoaeIeii Npeodpa3oBaHus KOOPAUHAT

ITocTpoenne mudpoBEIX MOAeNel HauMHAETCS C CO3RaHuA NpoekTa. B kaxnom mpoekre
MOXeT OBITh IIOCTPOEHa TOJBbKO OIHA MOAENb IpU JHOO0M BO3MOXKHOM KOJHMYECTBE €€
MOCJIENYIONUX W3MeHeHUH u yTouneHuii. Huxe Ha puc. I13.7 mokasaH mporecc Co3naHus HOBOTO
MPOEKTA.
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MocTpoeHwe npeobpaszoBaHka KDOpAUHAT . |EI|5|

Mpoekt Moaens OkHa (CnpaBka-

=l =
OTEPEITE. . e
CBOMCTEA! ..
CoXpaHHTE
JaKPpBITE
¥ AEMMTE Haopatme : IMB?
Bbixoa Wcnonhuren : IBHISMHCKMﬁ B.W. Ormena I

OpraHusaumn : THANT AK e

KorMeHTapii Mogenu npeobpasosaHWa KOOGMWH
ar CK42-CK 95 ana Tpaneumu M37

HupexTopus

Mcxoanan CH: // Mouck |

Browse for Folder & ﬂﬂ
IESJJ.ETI: HOBEIF MpOeKT Y
AMPEKTOPMA ANA HOBOMO MPOEKTA
{05 M37_2389-12c| |

£ MN37_1-2¢n

HoEbIA NpoEKT ;

HaszgaHue IMg?

Henonnurent : ISHIﬁHHCKHH B.H. OTveHa |

' OpraHizauma : ILI,HPIHFAMK

Karrerrapuit: [ogenu NpenSpas0oBaHuA KOOPLMH
ar CK42-CK95 gna tpaneumwu M37

DupekTopun

WG eobd aster Project\poekr M37

A
Puc. I13.7 Bun okoH npu CO3AaHAN HOBOTO MPOEKTa MOMEIH MPeoOpa3oBaHHI KOOPAUHAT

Ha puc. II3.8 nokazaHO IaBHOE OKHO HOBOTIO MpOEKTa B IpoLiECCE 3aJaHUs CBOMHCTB
MOJENN U HUMIOPTA B MPOEKT KOOPAMHAT IyHKTOB Ui JAHHOI TEPpUTOPUM B NBYX CHCTEMax
KOOPAMHAT JUIsl MOCTPOeHMs 1M(ppoBoii Mozenu. 3aaHue CBONUCTB LU(POBOIl MOAEIN BKIIKOUYAET B
YaCTHOCTH yKa3aHHE TePPUTOPHAIBbHBIX IPAHMI[ CO3/1aBAEMOIl MOZENH, riyOHUHBI MPHUMBIKAOIIEH
TEPPUTOPUN M KPUTEepHeB OTOPAKOBKH AHOMAJBHBIX HaHHBIX. HCnonb3oBaHHE MNYHKTOB Ha
IPUMBIKAOINEH TEPPUTOPHH MO BCEH TIpaHWIle HEOOXOAMMO, KaK IJisi MOBBILIEHHS HAJEKHOCTH
MOCTPOCHHUS MOJIENU ISl ONpeAeSieHUs] KOOPAUHAT IPAHUYHBIX MYyHKTOB, TaK U JUII OOeCHeUeHUs
COTJIACOBAHHOCTH MOJIENIM, CO3[aBa€MOIM Ha JAaHHOW TEPPUTOPHHM W MOAeNel, KoTopbie OyayT
CTPOUTLCS UJIH YK€ MOCTPOESHBI [ CMEXKHBIX WM NEPEKPHIBAIOLINXCS YIACTKOB CETH.
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MocTpoeHye npeobpasoBaHun koopguHaTt - M37_ =10l x|
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| CoxpaHuTe OTreHa
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Puc. I13.8 Tlopsimok neiicTBuii 3aJaHUsT CBOMCTB MOAENHU IJI1 TAHHOW TEPPUTOPHUHU B ABYX
CHUCTEMAX KOOPAUHAT

HMMnopT xoopAMHAT B MPOEKT CXEMAaTH4YeCKU IOKa3aH Ha cienyroieM pucyHke. MMmopt
MOJKET OCYILIECTBJISITbCSl IMOCJIEAOBATEIbHO M3 HECKOJbKUX KAaTajoroB s KaXIOH U3 CHCTEM
koopauHaT. Ilpu 3TOM Katanoru Ijisi UMIOPTa MOTYT BBIOMPATHCS B MPOHM3BOJBHOM IOPSAKE.
IlepBOHAaYaIbHO UMIIOPTUPYEMBIE JaHHbIE TOMEIIAIOTCS B HIDKHUX TaONIMLAaX, B JIEBOM UM NPABOM
€€ IIOJIOBUHE B 3aBUCUMOCTH OT CHCTEMbl KOOPAMHAT, K KOTOPOM OTHOCSATCSI MMIIOPTHUPYEMbIE
KOOpIAMHATBI. B mpouecce MMMIOpTa BBINOJHAETCS OTOXACCTBICHUE NAHHBIX, NMPENCTABICHHBLIX B
Pa3HBbIX CUCTEMAaX, HO OTHOCALIMXCS K OJTHOMY U TOMY >Ke€ MyHKTY. JlaHHBIE 00 OTOXKIECTBICHHBIX
IyHKTaX IIEPEHOCSTCS B BEPXHIO O0BEIHMHEHHYIO TaOIuUILy.
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Puc. I13.9 Buzn 0k0OH npu UMIOpTE KOOPAUHAT U3 KATAJIOTOB B IPOEKT U3 KaXKOON U3

CUCTCM KOOPAHUHAT
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OTO)KI[CCTB.]'ICHI/IC BBITIOJIHACTCA IO COBNAACHHUIO HHACKCOB ITY HKTOB, a €CJIM MY HKT UMEJI
6oJiee OHOrO LIEHTPA U Y 9TUX LIEHTPOB B KATAJIOraxX 3aaHbl HOMEPA, TO M MO OAHOBPEMEHHOMY
COBNAACHUIO 3TUX HOMEPOB. HCOTO)KI[CCTBJ'ICHHBIC IMYHKTbI OCTAOTCA B HUXKHUX Ta6m/1uax.

ITo xomanme «Monens/O0paboraTh»y HaYMHAEeTCs TMOCTPOeHHe IM(poBoOl Momemd ¢
OOHOBPEMEHHDBIM aHAJIN30M Ka4eCTBA JaHHBIX W OTOPAKOBKO#. Pe3ysbTaThl aHam3a B BU€ 3HAYEHUIT
HEBSI30K ISl 00EHX MJIAHOBBIX KOOPAMHAT IO BCEMY CITHCKY OOLIMX MyHKTOB BHIBOASTCA B TAOJIMYHOM
BHI€E B BEPXHIOK YaCTh OKHA MPOrPAMMBI U B BHIE POTOKOJIA OTOPAKOBKHU B €r0 HIDKHEH YacTH.

MNocTpoeHwe npeobpasoBaHyA KoopAWHaT - M37_* -.IEllﬂ

[poekT Moaenb OkxkHa Cnpaeka

IDefdX|[E2 BEE

* Nl MHaekc-1 I LeHTp-1 I Knacc-1 I Hase... I MHaekc-2 I L|,.| I{I Hasga... | PaccTo... I HesaskK... I Hesask... I :I
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L ® 34 M3702102 1 Kame.. M3702102 1  Kamen.. 5.12 0.027 0.070
"‘o 35  M3702103 | Mep... M3702103 1_ Kep... [4:92 0024 0016
il A RAADIAAIAA RA. . RANTIOASA O A 4 RA. ... fa W aTutal Lt lal

HEEASKA NO WHpOTE = .I81 m; HeBAzKa no AonroTe = 394 17
MyHKT M3702101 HoBocenkw | M3702101 Hoeocenikk oTbpakosaH

HEBA3KAE NO WKpoTe = -.280 M; HEBA3Ka N0 A0AroTe = 049 m
MyHKET M3710102 Koneibenska | M3710102 Konsibensika oTbpakogaH

HERazkA OO HWANTE = M1 M* HARAZKA AN ANAMNTE = -?P0m

L

Puc. IT3.10 Bunx OkOH €O 3HAYCHUSIMH HEBS30K 151 00€HX MJIAHOBBIX KOOPJHHAT
10 BCEMY CITUCKY O6H.II/IX IYHKTOB U NIPOTOKOJIA OT6paKOBKI/I

CMBICTT TIONyYaeMbIX HEBA30K B JAHHOM 3a/lau€ MOCTPOEHHs LHU(PPOBBIX MOAENEH
npeoOpa3oBaHusi KOOPAMHAT TpeOyeTr MOMOJHUTENbHOrO mosicHenusi. OOHO U3  CBOWCTB
co3maBaemMoil 1MppPOBOIl MOZENH COCTOMT B TOM, YTO B TaK Ha3bIBa€MbIX y3JiaX 3TOi MOIEIH,
COBMAAIONIMX C TIOJIOKEHUSIMU TYHKTOB, HCIMOJIb30BAHHBIX AJISI €€ MOCTPOEHHs, HEBSI3KU MpH
npeoOpa3oBaHUM OTCYTCTBYIOT. MHBIMH CJIOBaMH TOJyYE€HHAs MOAENb MPU €€ HCMOJIb30BaHUH
TOYHO BOCIPOM3BOIUT KOOPAMHATHI MyHKTOB B y3j1aX, HE3aBHCHMO OT TOrO, MMEKOTCS B ITHX
KOOpAHUHATax KaKI/Ie-J'II/I6O OIJ.II/I6KI/I, KaKOBbI HX CBOIHCTBA U UCTOYHUK MPOUCXOXKIACHHUA.

HeBsizku, olieHUBaeMble NPH MOCTPOESHHH MOJEIH, MOJyYaroTCs Kak PasHOCTb MEXKAY IBYMs
napamm KOOpAWHAT. KOOpAWHATAMHU IIyHKTAa B KaTAJIOIre KOHEYHOI CHCTEMBI KOOpAHUHAT U €ro
KOOPIMHATAMM, TIONYYEHHBIMM M3 HCXOOHOH CHCTEMBI MOCPEACTBOM  KOOPAMHATHOTO
npeobpa3oBaHus IO MOAENH, KOTOpas MOCTpoeHa 6e3 HUCMOob30BaHUsA 3TOro myHkTa. [lony4yaemas
HEBsI3Ka ITIOKa3bIBACT, C KaKOM TOYHOCTBIO BO3MOYKHA UHTEPNOIALUA NOMNMPABOK KOOPAWHAT B
paiioHe MAaHHOro MyHKTa, €CJAM JaHHbl€ 3TOTO MyHKTa A WHTEPHONALNH HE HCIOJIb3YeTCs.
[Tony4yaemasi HeBsI3Ka MOXKET OBITh KaK CJIEICTBHEM peasibHbIX AedopMalii CeTH B OKPECTHOCTAX
JIAHHOTO TyHKTa, KOTOpPbIe He MOTryT ObITh YuTEeHbI 6€3 HCMONb30BaHHsA KOOPAMHAT 3TOTO MyHKTa
JUIE TaKOM WHTEPTONSALNM, TaK W CIENCTBHEM Kakux JIMOO APyrux OmHOOK, HE HMEKOLIHMX
OTHOLIEHHs COOCTBEHHO K AedopmaryaMm cetu. Hanpumep, npocto omnbok BBOAa KOOPAMHAT UITH
OTHECEHHs1 KOOPAMHAT HE K TOMy IEHTPY. B mepBoMm ciydae oTOpakoBKa KOHKPETHOTO MyHKTa
NpUBCACT JIULIBb K YXYALMICHUIO KQY€CTBAa HHTCPIOJISILUU B €0 OKPECTHOCTAX. Bonee AKTyaJIbHbI B
TAKOM CJIy4ae Mepbl MO MPHUBJIEYECHUIO K TOCTPOSHHUIO MOJEIHN JOMOJHUTENbHBIX MYHKTOB B JAaHHOM
paiioHe. Bo BTopoM ciyuae oTOpakOBKa NMyHKTa C aHOMAJIbHBIMHM 3HAYEHHSIMU HEBSI30K PEaibHO
Heobxoanma.

Takum oOpa3oM mnpoueaypa, UMeHyemass OTOPaKOBKOi, MPH TMOCTPOSHHH MOJAEIH HE
SIBJIIETCS. TaKOBOH B €e OOLICNPHHSTOM IMOHMMAHUH. JTO JIUIIb HHCTPYMEHT, obierdaroruii
OLIEHKY KauecTBa CPaBHHUBAEMBIX CETEl W OIHOBPEMEHHO BO3MO)KHOCTH CO3IaBa€MOM MOIEIH
BOCIIPOM3BOANTh B3aMMHbIE ne(OpMaLMKM CPaBHUBAEMBbIX CE€TE€ W YUYUTHIBATh UX IPH
npeoOpa3oBaHUM KOOPAHHAT. JTO yKAa3aHWE MOJb30BATENI0 HAa T€ MYHKTHI M YYaCTKU CETH,
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KOTOpBIE MOTYT NMOTPeOOBaTh NOMOJHHUTENIBHOIO aHaJIM3a MCXOAHBIX MAaTE€PHANIOB, 2 BO3MOXHO H
JOMONHUTENbHBIX AaHHBIX U1 NOCTPOSHUS Ka9€CTBEHHON MOJIEJIH.

ITpu aHanu3e HEOOXOMMMO MPUHMMATL BO BHUMAHUE M TO OOCTOSITENIBCTBO, YTO OLIEHHBAEMbIE
HEBSI3KM TOJIy4alOTCS TNPH HCIMONB30BAHHH MOJENH, B OINPENECTIEHHOM CMBICTIE HENONHOLEHHOM
BCJICAICTBUE MCKJIFOUCHHSI M3 Hee TUMoTeTH4Yecku npobnemuoro nyHkra. [Ipu 3ToM octaercs, BooOLie
roBOpsi, HEW3BECTHBIM, KakoBbl OynyT oOIWHOKM mnpeoOpa3soBaHUsA KOOPAMHAT JUIi MMYHKTOB,
PAaCHONOXKEHHBIX B IPOCTPAHCTBE MEKAY HUM H OJIDKAHIINMI OKpY KaIOLMH My HKTAMH, €CJIH My HKT
C AHOMA&IBHOH HeBs3kOii He Oyner oTOpakoBaH. B HEKOTOpBIX CIOXHBIX CIIy4yasX TOJIBKO
JONOJIHUTENBbHBIE MyHKTHI CTYIUEHHUs, HE HCMONb30BABIUIMECS NMPU MOCTPOSHUH MOIENH MOTYT aTh
BO3MOXKHOCTb TaKOM OLIEHKHU. Bemm4uHbl paccornacoBaHust KOOPAUHAT JUIS STHX MyHKTOB C Y4Y€TOM HX
TEPPUTOPUAILHOTO PACIpENeNeHUsT MOTYT [aTb OCHOBAHHS JUI OKOHYAaTEJIbHOTO pEeLIeHHs O
HeoOXOAMMOCTH UCKJIFOYEHHS Iy HKTa WU 11e/1eCO00PasHOCTH €ro COXPaHeHHs B MOESH (BO3MOXKHO U
B COBOKYITHOCTH C 3TUMH JOTIOJHUTEILHBIMY ITy HKTAMH MJIU UX YaCThIO).

He mckimo4aeTcst ¥ BepOSTHOCTb TOTO, UTO Ha YaCTH TEPPUTOPUM C aHOMANBHO OOJIbImMHE 1 OBICTPO
menstrormMucs fedopmarmsivi I'TC 3anaga npeobpasosarst koopauHat B CK-95 HeBO3MOKHO Oy eT permTh
MHaye, YeM TepeyPaBHUBAHIEM MPEXHIX M3MEPEHHUI WITH Ja ke TIPOBEZIEHHEM TOJIEBbIX padoT.

IlonokeHre IyHKTOB C AHOMAaJbHBIMM HEBS3KAMU MOTYT OBITb MPOCMOTPEHBI B
COBOKYTTHOCTH C ITOJIOXKEHUSIMU OCTAJIbHBIX Iy HKTOB CETH, KaK MokasaHo Ha puc. [13.11.
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Puc. I13.11 Bun 0kOH ¢ pa3snuyHbIMHU HEBSA3KAMU KOOPAMHAT ITyHKTOB

HYHKT]JI C AHOMAaJIbHBIMHA HEBA3KAMU MOI'YyT 6bITb ITOKAa3aHbI 663 yqua ux
nuddepeHIHMALIIK IO BEJTMYUHAM HEBSI30K B IMPOTAX MJIM JOJTrOTax (mepBasi 4acTb MPHUBEICHHOTO
BBILIIE PUCYHKA), TAaK U MOPO3Hb I KWKMOH M3 KOOPAMHAT (HIDKHSS YacTh PUCYHKa). B atom
CJlydae pasHbIMU I[BETAMHU IOKA3BbIBAIOTCS IyHKTHI C HEBS3KAMH PA3HBIX 3HAKOB, & TAKMMHU XK€ HO
Oonee OnemHBIMH IIBETAMHU IMOKA3BIBAIOTCS IYyHKTHI C HEBSI3KAMMU, HE BBIXOISINNE 33 MPENEIIbHbIC
3HAa4YeHMs, HO MO aOCOIOTHOH BenmuuHe mnpeBblmaromue 2/3 mpenena. [IpenenbHO OOIMYyCTUMBIE
BEJIMYMHBI HEBA30K OIPENENSIOTCS IBYMsI MapaMeTpamH, 3alaBaeMbIMU II0JIb30BATENEM IIPH
noarotoske k obpadorke. TpeboBanneM k omnOke KOOPOUHAT CMEXKHBIX MYHKTOB U TPeOOBaHUEM
K JIOBEPUTEIbHOMY HMHTEpBaNy 3TOH ouneHkH. [IepBblii mapaMeTp MOXKET BHIOMPATHCS MPOU3BOJIBHO
IO JKEJIAHUIO TMOJIb30BaTeNs. BTopoli mapameTp MoxeT uMeTh Tpu 3HaueHus1. 95%, 99% u 99.7%.
He ocranaBnmBasicb Ha JeTalsIX BBIOOpA IOBEPHUTENBHOIO MHTEpBAa, YKaXKeM, uTo BbIOOp 95%
MHTEpBaJla O3Ha4aeT BLIOOP OoJee JKeCTKOro KPUTEPHsi OTOPaKOBKY MPYU OAMHAKOBBIX TPEOOBAHUSIX
K TOYHOCTH B3aHMHOTO TOJIOXKEHNSI CMEXKHBIX 1Ty HKTOB.
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HerocpeACTBEHHO € IUIAHA CETH MOXHO MPOCMOTPETh MHAUBUAYAJBbHYI0 HHPOPMAIIMIO O
moGom BhIOpaHHOM Ha ruilane myHKre. OKHO ¢ CcOOTBercTByROLNeH uH(opmarueil IokasaHO B
cepenune puc. [13.11. 310 OKHO MOKeT OBITh BBI3BAHO HE TOJNBKO M3 OKHA IUIAHA CETH, HO UM U3
TaOJMIBI HEBSI30K, IMOKA3aHHOM Ha NPEIIIECTBYIOINEM pPHUCyHKe. B OkHe ¢ WMHAMBUIYaJIbHOU
uHpopmaLrell 0 MyHKTaX MOJKHO, MCIONb3Yys NEpeKIovaTeNld B €r0 HIDKHEH 4acTH, MCKIIFOYUTH
JaHHbIHA MyHKT U3 IPOLiecca MOCTPOSHHU MOAEIH, He3aBUCHMO OT COOTBETCTBYIOLIHX €My BEIUYUH
HEBSI30K.

I1.3.4. CoxpaHeHHe U MCNOJIb30BaHUE NH(PPOBOIT MoaeIH
Ilociie mosyueHus OKOHYATENBLHOTO BapUaHTa LU(PPOBOM MOJEIH [TOCIEAHSIS MOXKET ObITh

coxpaHeHa B Buze (aiina.
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Puc. I13.13 Bun oxHa OI'TL, pasnen «IIpeoOpa3oBaHue KOOpAUHATY» NPU BHECEHUH
uudpoBoii Mozenu B 6uOIHOTEKY (QYHAAMEHTAIBHBIX [TAPAMETPOB

CBOWCTBA. ..
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Puc. IT13.14 Bun okoH npH 3aNOJHEHUH MACMOPTa BHOCUMOI LG POBOH MOAENH

ITo xomanpe «JloOaBUTH» OTKpbIBae€TCA OKHO, MOkKazaHHOe Ha puc. I13.14, B xoTopom
HY>KHO yKa3aTb Ha3BaHWE MOJENH, M3 YHCJA JOCTYMHBIX CHCTEM BbIOPATh HAa3BaHUS HCXOJHON H
KOHEYHOH CHCTEM, AJIsI KOTOPBIX CTPOWJIACh MOJENb; THI mnpeobpasoBanus (UuU(ppOBas MOIEIND),
KOMMEHTapHil (peKOMEHAyeTCs) U B 00macTu «(aiapl MOAEIN» MO KOMaHIe «I00aBUThY yKa3aTh
nyTe K (aitty ¢ ngaHHOM Momenbto Ha mucke. Ilocie 3toro mo komanzae «CoxpaHHTBY
COOTBETCTBYIOIAs MOAENb perucTpupyercs B Oudnuorexe OI'TI u qocTymHa 11 HCMOIB30BAHUS.

JIyist BBIMOJTHEHUST KOOPAMHATHOTO MpeoOpa3oBaHusi HEOOXOANMMO B OMONMOTEKe KaTaloroB
OTKpPBITh KAaTaJIOI' NyHKTOB Ha COOTBETCTBYIOLICH TEPPUTOPHM, KOOPAHMHATHI KOTOPBIX 3aIaHbl B

UCXOJHOM CHCTeMe U BbI3BaTh koMaHay «IIpeoOpa3oBaTey.
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Puc. I13.15 Bun okoH npH BEIMOJHEHUH KOOPAUHATHOTO NpeoOpa3oBaHys Ha BHIOpaHHOI
TeppuTopuu B OubIHOTEKEe KAaTaJIoroB

ITo xomanne «IIpeoOpa3oBaTh» BbI3BIBAETCS OKHO Ha3HAa4YE€HHs PEKUMOB MpeoOpa3oBaHUS

KOOP/MHAT.
MpeobpaszoBaHye KOOPAUHAT BBICOT pY|

X
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Puc. I13.16 Bun okoH Ha3HA4YEHUs PEKUMOB IIPpe0oOpa3oBaHusl KOOPIUHAT

B okHe npeoOpaszoBanus koopauHar (puc.II3.16)mocrarouno ykasarb uMs KaTajora, B
KOTOPBIN JTOJDKHBI ObITh MOMELLEHBI PpeoOpa3oBaHHbIE KOOPAMHATHI, Ha3BaHue cuctembl OITI, B
KOTOPYIO TOJKHBI 6aTh mpeoOpa3oBaHbl KOOPIMHATHI MYHKTOB OTKPHITOro Karanora. Ilocne sToro
U3 BCex NpeoOpa3oBaHuii, JOCTYMHBIX IUISl JAHHOH Mapbl CHCTEM KOOPIHMHAT, HeOOXOAHUMO BhIOpAThH
Hy>KHOE€ KOOpIHHaTHOe npeoOpa3oBaHKe M [aTh KoMaHAy «Bemomautey. Ilocne npeobpasoBanus
HOBBIIl MOJy4YeHHBIH KaTalor MOXHO COXpPaHUTh B 0a3e NaHHBIX B XKEJIA€MOM MeECTE MOJA paHee
BbIOpaHHBIM HMeHeM. B sro6oe Bpemst kaTajord MOryT ObITh MEPEMMEHOBaHbI O€3 HapylueHHs
KaKuX-TH00 CBsA3€i, CBOWCTB WM (Y HKIKI KaTajora.
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Ipunoxenue 4. IlpakTuueckne npumepsbl CO3JAAHHUS H UCTIOJIH30BAHUS
urdpoBbIX Moe1eii npeodpazoBanusa koopauHat mexay CK-42 B CK-95 B
nporpammHom nakere TEOMACTEP.

Jlns mpakTudeckux npuMepos Obut BbiOpaH yudactok I'T'C Poccum Ha TeppuUTOpUH BYX
muctoB M37 u N37 macmraba 1:1 000 000. B rpanuuax nucra N37 ObUtM HCIIOJIB30BAHBI TOJNBLKO
nyHkTel [T'C 1 u 2 xnaccoB. B rpanunax nucrta M37 ucnonb30Banuch Takke W MyHKTH 3 # 4
knaccoB. Llu¢pposble MoOmenHM COCTaBISUIMCH KAk Uil OOBEAMHEHHOW TEPPUTOPHUH ABYX JIHCTOB
(TONBKO MO KOOpPAWHATAM NMYHKTOB 1-2 KJ1acCOB), TaK M OTAENBHO Jutst Jiicta M37 (o nyHkram 1-2
KJIACCOB U C MPHBJIEYEHHUEM IYHKTOB 3 KJIacca).

Cxema pacrioyioxkeHusi MyHKTOB 1-2 kiaccoB noka3aHa Ha pucyHke I1.4.1. Ha cxeme 4yeTko
BUJIHBI ITyHKTBI PSAAOB TPUAHTYJsIMU 1 Kkjacca M AOCTaTOYHO JIETKO AemupupyroTces: 6a3ucHble
cetu. PeanbHas cxema psnoOB U NOJMIOHOB | Kjlacca CyLIECTBEHHO OTJIIMYAETCs OT uaeanbHoil. Ha
IOr0-3amazie OTCyTCTBHE IyHKTOB OOBSICHIAETCS TEM, YTO 3TO yke Teppuropus YKpauHsl. B nienTpe
INyHKTBl OTCYTCTBYIOT H3-32 JJIEMEHTApHOIO IPOIyCKAa NAHHBIX OMHOW Tpamenud maciuradba
1:200 000 m-6a, momyuieHHOro Ipu (GOPMHUPOBAHMU OOBEAWHEHHOI'O KATAIOra Ha TEPPUTOPHUIO
MUIITMOHHBIX JIUCTOB.

ITudposas mozmenb crpomnachk Oe3 MOMOIHUTENBHBIX MOJOC YIIWUPEHHsS 33 BHEIIHHUMH
rpaHUIAMH JIUCTOB MWUIMOHHOrO Mmacmradba. B kauecTBe kpuTepust Aisl OLEHKH aHOMAJIbHBIX
BEJIMYMH HEBSI30K Oblia BhIOpaHa NpenenbHas BeMYnHa OMNOKH B3aHMHOTO ITOJIOXKEHHUS] CMEXKHBIX
MyHKTOB, PaBHas 7 CM IIPU YPOBHE JOBEPUTENBHOMN BeposiTHOCTU 95%.

IIpu 3TUX YyCTAHOBKAaX KOJMYECTBO IYHKTOB C AHOMAJbHBIMH BEJIMYMHAMH HEBA30K
noJTy4mIochk paBHbIM 35. B ux uucne Oput0 25 nyHkroB 1 kiacca u 10 MyHKTOB BTOPOTO Kjlacca, B
NOMAABJIAIOINEM OONBINIMHCTBE CMEXHBIX ¢ 3a0pakoBaHHbIMH myHkTamu 1 kiacca. Kak yxe
TOBOPIJIOCH paHblle, Takas CUTyaluss OOBSICHAETCS CXEMOW ypaBHUBAHHS, NPHHATOH NPH
ycranosneHnu CK-42 u nocnenyromem passuruu [T'C B 3T0ii cucteme. CHavaja ypaBHUBAIHUCH
MOJIMTOHBI IEPBOTO KJacca, U JIUIIb NOTOM MOJHTOHBI 3aIIONHAINCh CIUIOLTHBIMH CETSAMH 2 Kiacca.
Ceru 2 kyacca ypaBHUBaIU, IPUHUMAsI KOOPAUHATHI MyHKTOB 1 Kiacca 3a Teepable. ITockonbky B
IOEeHCTBUTEIBPHOCTU MOJMIOHBI TPUAHTYJIALMK 1 Kiacca sIBJISIOTCS CYIIECTBEHHO MEHEE JKECTKHMU
NOCTPOEHUSIMH, Y€M CIUIOIIHbIE CeTH 2 Kiacca, TO U Haubosbline nehopmanuu ceTd B OOJbIIei
Mepe CBsi3aHbl HUMEHHO C IyHkTamu 1 kiacca. Crenyer oOpaTuTh BHUMaHHE W Ha TO
00CTOATENBCTBO, YTO OONBIINHCTBO AHOMAJILHBIX HEBSI30K OTHOCHUTCS K HECKOJIBKUM OTHOCHUTEJIBHO
KOMITaKTHBIM I'PyIIIaM IIyHKTOB.

Tunuynble BeNMUYMHBI AHOMAJBHBIX HEBSI30K IIPH BBIOPAHHBIX KPHUTEPUSIX OTOPAKOBKH
HaxopsTcss B uHTepBase 20-30 cm. OgHako BemW4WHA OAHON HeBsisku jocturaer 1 merpa. Kak
Oyner BUAHO MO3HEE, 9Ta HEBsI3KA SIBISIETCS HE Pe3yJbTaToM AedopMaliu CeTH, a CKOpee BCero,
BbI3BaHa TeM, 4TO koopauHaThl IMyHKTa B CK-42 u CK-95 no kakoil-ro mpuduHE OTHECEHBI K
pa3HBIM LIEHTPaM ITyHKTA.

Ha puc.l14.2 B Buae BeKTOPOB MOKAa3aHbI BEJIMYHUHBI U PACIPENEIICHHE B CETH OCTATOYHBIX
PAaCXOXXACHUH B KOOPJMHATAX MyHKTOB, MOJYYEHHBbIX MOCHIE MPeoOpa3oBaHMsl C UCIOIb30BAHUEM
1ppoBoIi MOAENH, B KOTOPOH HE UCTOJNB30BAHBI BCE MyHKTHI, HUMEBILINE AHOMAJIbHBIC HEBSI3KU MPH
ee MOCTpoeHuH. HamomHuM, 4YTO A HCHONB30BAHHBIX IMyHKTOB OCTATOYHBIC PACXOXKACHHS
KOOPJAMHAT BCEr7ia paBHbl HYII0. BekTOopa cMeleHns oTpaxaroT PacXOXKIAeHHUs KOOPAUHAT ITyHKTOB
B CK-95 u3 karaymora u KOOpAMHAT B 3TOH k€ CUCTEME, MOJyUYeHHbIX 1o koopamHaram B CK-42 B
pe3yJibTaTte npeodpa3zoBaHus ¢ UCTIOBL30BaHHEM HU(PPOBOIT MOAEH.

BennuuHbl 3THX OCTATOYHBIX PACXOXKAEHUI U BEJIMYEHBI HEBSI30K, OLIEHUBAEMBIX IIPH
NOCTPOSHUH MOJIEJIM HE PaBHbI MEXAY COOOH, HO, KaK NMPaBWIIO, 3TU PA3NUYUs HE OYEHb BEJIUKU.
Oty pa3nuuusi OOBACHAIOTCS TEM, YTO HEBSA3KH MPU TMOCTPOSHHH MOJENH BBIYUCISIOTCS MPH
UCKJIIOYEHHH U3 MOJIENH TOJbKO OJHOTO, OLICHUBAEMOTO IyHKTA, JaKe €CJIH JJI1 CMEXKHBIX ITy HKTOB
HEBSI3KH Takoke UMEIOT AHOMAJIbHBIC BEJTHYMHBIL.
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Puc M4.1 TyHETLI TTC 1 W 2 KRACCoB, HCNOAb3OBAHHBIE NPH NOCTPOSHHH UHpOBOR

AHHA KOOOHHAT H2 CK42 B CK95 HA Tpaneuqd M37 H N37
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QACCOB, OTHFAKOBAHHEIS NMPH NOCTOSHHH
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Puc M4.3 Myvkiel ITC 1, 2 1 3 KAACCOB, HCNONL3OBAHHLIE NPH NOCTPOSHHH LHPOBOH LIOAEeNH
npeocdpazoBaHHA KeopaHHAT H3 CK42 B CK95 Ha panewio M37
H BEKTO}A OCTATOUHBIX PACKOKAEHHA B NONOKSHHAK MYHKTOR, RAHHLIX B
Karanorax CK95 H nomMeHHLIY NPpeodrazoBaHHell No W POBoH LIS
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Ha pucynke 114.3 noka3aHbl MyHKTBI 1-3 K1aCCOB, HCTIONB30BaHHBIE TP MOCTPOCHHUH LK(hPOBOIA
MOZEJM JUIsl TEPPUTOPUU TOJBLKO OfHOro ymcra M37 kaprel MacmTaba 1:1 000 000, u mony4eHHbIE
OCTaTOYHBIC PACXOXKICHUA B KOOPANHATAX Iy HKTOB, HCK/IFOUCHHBIX Ipyu TOCTPOCHUH MOACIIN.

ITynkrel 3 knacca f006aBieHbI JIUIIL HA TeX Tpanermusax macmraba 1:200 000, Ha KOTOpPBIX
Obu mpoGyieMHble MyHKTHI 1 Kiacca ¢ OONbLIMMH HEBSI3KAMH KoopAuHar. MIMeoTcsa Kak
COBIANECHUS, TAK U PA3JIM4YKUs B CPABHEHHH C PE3YJIbTATaAMH, MOJTYYEHHBIMH TOJIBKO IO TyHKTaMm 1-2
KJIaCCOB U OTpakeHHbIMU Ha puc. I14.2. Ha puc. I14.4, Ha KOTOPOM MOKa3aHbI TOJBKO MyHKTHI C
OCTAaTOYHbIMH PACXOXKXACHHUAM B KOOpAUHATAX OJIsA oboux BAPHUAHTOB NNOCTPOCHUA MOACIIM HA OOAHY
U Ty XK€ TEPPUTOPHIO, CXOACTBA U PA3JINYUs 3TUX ABYX PE3yJITATOB BUIHBI OOJiee YETKO.
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Puc.MN4.4. BeKiopa oCTaTOUHLIX PacKokAeHHH B NON0keHHAX MYHKTOB H3 katanora CK-95
H NONMy4eHHBIX NpeodpazoBaHle W2 CK-42 no uudpoBoi Liogeny.

Tonbko No MyHKTaL 14 2 KNaccos Mo mmiaam 1, 2 W 3 KNaccos
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Jsi HeKOTOPBIX IYyHKTOB | ¥ 2 KJIACCOB CHTyalMs He M3MEHWIAch mocie AobGaBieHHs B
MOZIeNb JaHHBIX O MYHKTax 3 Kjlacca. Y HEKOTOPBIX M3 3THUX MYHKTOB HEBS3KH YMEHBLIMIHCH O
JOIY CTUMBIX ¥ OHH MCKJIFOYEHBI U3 THCia 3a0pakoBaHHbIX. HO B yncnie 3a0pakOBaHHBIX MOSBUIIOCH
TPM HOBbIX IyHKTa | Kjacca M M8Th HOBBIX NyHKTOB 2 knacca. K umciay 3a0pakoBaHHBIX
IO0aBIINCH U IyHKTHI 3 Kiacca. BHelrHe 061mas CUTyaimst CKopee yxXy AUIMIaCh.

Ha pucynxax Il4.5a u II4.50 nokasaHbl pe3yJibTaTbl HCIONB30BAaHUS TMOCTPOSHHBIX
udpoBbIX Mozeneil mpu mpeobpa3oBaHWH KOOPAMHAT MyHKTOB 3 Kiacca. HMCrnonb3oBanuch ase
BEpCUM MOZeNH, 00e MOCTPOEHHBIE IO KOOPAWHATAM MyHKTOB 1-2 KIIACCOB HA TEPPHUTOPHIO
o0benuHeHHBIX Tpanenuit M37 u N37: Bepcust MOZie/y ¢ BKJIOYEHHEM JAHHBIX O BCeX MyHKTax 1-2
KJIACCOB M BEPCHUsl, OCTPOEHHAS ¢ OTOPAKOBKOM MY HKTOB MCXOJS M3 3HAYEHHUS TOPOTOBOM OIHOKH
B3aMMHOIO MOJIOXKEHHSI CMEXXHBIX NMYHKTOB, PaBHOH 7 CM IPH IOBEPUTENBHON BEpOATHOCTH 95%.
OueHuBanack TOYHOCTH [IPEOOPAa30BAHUA KOOPAHHAT AJisl yHKTOB 3 KJIACCa HA IBYX TPAMELUsIX M-
6a 1:200000: mma tpamemmuun M37-II (puc I4.5a) u M37-XVII (puc I14.56). Ilpu paborte B
IPOrPaMMHBIX MAKETaX H3-3a HeyJAOoOCTBa MCHOJIb30BAHHMSI PUMCKHX LU(p Tpameunn 0003HaUYEHbI
kak M3702 u M3717. Takue ske 0603Ha4€HHs UCTIOJb30BAJIMCH U B TEKCTE.

Ha obeux Tpameuusx npu MOCTPOSHHUH MOZAENEH BCTPETHUIIHCh NYHKTBI C 3HAYMTEIbHBIMU
HeBs3kaMH. ®@parmeHThl ceTu 1-2 Kjlacca Ha COOTBETCTBYIOINUX Y9aCTKaX C BEKTOPAMH HEBSI30K
MOKa3aHbl Ha 3THX K€ PUCYHKax Ha Bpe3kax. Ha pucyHkax mNokaszaHbl pasHOCTU TMOJIOKEHUI
MyHKTOB 3 Kjacca no karajory B cucreMe CK-95 u monokeHuit 3TUX K€ MyHKTOB, MOJTyUYEHHBIX
npeobpaszopanueM u3 cucreMbl CK-42 ¢ ucnonb3oBaHneM ynoMsiHYTHIX Bbliie Moxeneii. IToMmumo
rpauueckoro NpeACTAaBIEHHS OCTATOYHBIX PACXOXKACHHA KOOPAMHAT HA PHCYHKaX HaHbI
TabJIMYKA C OLEHKAMH CPEeNHMX KaBAPATHYECKHX 3HAYEHHH ISl TIOJYYaeMbIX PaCXOKIEHHUI
KOOPJIMHAT, & TAK’)Ke MUHHMAJIbHBIE 1 MAKCUMAJIbHbIE BEJTMIHMHBI TIONYYEHHBIX PACXOXKIEHUI.

JUisi pasHbIX Tpameinuii pe3ynbTaThl OLIEHOK MNPHUBOMAT K pa3judyHbiM BbiBOgaM. Ha
Tpaneryu M3702 BkiItoueHHEe B MOZENb JJAHHBIX O MyHKTaX C aHOMAJIbHBIMU HEBSI3KAMH MPUBOINUT
K HEKOTOPOMY YJIYYIIEHHIO TOYHOCTH NpeoOpasoBaHus BOIM3U MECT PACTIONOKEHHS 3TUX Iy HKTOB.
Ho yXe B HEKOTOPOM yJAaleHHMH OT HHX OCTATOYHbIC YKJIOHEHHS OCTAIOTCS OTHOCHTENBHO
Gonpunmu. O61as TOYHOCTh, BOOOILIE rOBOpS, HEBENHKA W I HONydeHus Gojiee TJOCTOBEPHOrO
npeoGpa3oBaHus HEOOXOIMMO MPHBJICYEHHE K TIOCTPOSHHIO MOJIEH JIOTOJHUTENbHBIX JaHHbIX .
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Puc. M4.5. CpaBHeHHe 3y NLTATOR NPEODFaZOBAHMA KOOPAHHAT ABYLIA BAPHAHTALIH UH(POBLIX LI0aene,
NOCTROEHHBIX MO MYHKTAN 1-2 KnaccoB. CRegd Ge3 oToapakoBEH, CNPABa ¢ oTSPakoBKOH,

Puc.M4.5a Tpaneuda M3702 {11-% 1:200000})
M3702{95)_ 3-4wn, MIT02{1-2_all)_3-4kn

M3702(95)_3-4kn, M3IT702(95m0795)_3F-4Kkn
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Puc. M4.5% Tpaneuda M37I17 {1-9 1:200000)

[M3717(35)_3-4rcn, M3 Tiggge o M3717(95) 3-$xn, M3T17(25m0755)_5-guel
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Ha tpameunu M3717 BkIIOYEHHE B MOAENb JAHHBIX O €AWHCTBEHHOM IIyHKTE C
AHOMAJIbHBIMH HEBA3KAMHU MPUBOAUT K MPSIMO IIPOTUBOMNOJIOKHOMY pe3yJbTaTy.
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TouHocTs mpeoOpa3oBaHUSA PE3KO YXyIMaeTcs NpH BKIIOYEHMHM B MOJENDb JAHHBIX
€IMHCTBEHHOIO MyHKTAa C AHOMAJIbHON HEBsI3KOW. DTO yKa3bIBaeT HA TO, YTO 5T HEBsA3KA BbI3BaHA
NPUYMHAMH, Ha UMEIOIIMMH OTHOLISHHUS K JedopManysaM ceTu Ha 3Toi Teppuropun. Ckopee BCero
3TO Pe3yJbTaT KakoW-mmbo rpyOoii ommOKM IpU MOATOTOBKE NAaHHBIX 00 3TOM IYHKTE U 3Ta
omnbKa HUKAK He MOBJIMAJIA Ha TOUHOCTb KOOPAUHAT OKPY KAFOLIMX ITyHKTOB.
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Ipuaoxkenne 5. OnpenesieHHe U HCMOJIb30BaHHE MAPAMETPOB OPTOTOHAJILHOTO
npeodpa3oBaHus KOOPAMHAT

BO3MOXHOCTH MOCTPOCHMSI M HCIONB30BAHMS OPTOTOHAJIBHBIX MpeoOpasoBaHHil KOOPAMHAT
NPeIyCMOTPEHbl B OOJBLIMHCTBE MPUKIAJHBIX TNPOrPAMMHBIX IMAaKeTOB OOpabOTKH pe3yJIbTaToB
reofesmueckux cnyTHHKoBbIX [JIOHACC/GPC onpenenennii. CoOTBETCTBYIOIME HHCTPYMEHTHI B
Pa3sHbIX MPOrPAMMHBIX MAKETAX €CTECTBEHHO Pa3NMYaThCs 1Mo MHTep(eiicy MONb30BaTeNs U MOpSAKY
paboThbl, HO OCHOBAaHbI Ha MPHMEHEHUH OJIMHAKOBBIX MPUHLMIIOB. JTH UHCTPY MEHTBI B IIEPBYIO O4eperb
npeHa3HaueHbl 111 NpeoOpa3oBaHus Pe3yJIbTATOB MOCTPOEHUs CITy THUKOBBIX €O/IE3MUECKUX CeTer 13
cucrembl koopauHar WGS84 B cucreMy koopauHar nosssosarersi. B gacraoctu, B CK-95 mwin CK-42.
OHaKo, OHU MPHMEHHMbI U JUIS BBIIOJHEHHS KOOPAMHATHBIX MPeoOpasOBaHUI MEXIAY THMU IBYMs
cucreMamMy. B HacTOfleM IIPIJIOKEHMM HCIONBb30OBAHHME OPTOTOHAJBHOIO —ITAPAMETPUHYECKOTO
npeoOpasoBaHIs MOKa3aHO Ha mprMepe nporpammuoro nakera PINNACLE ¢upmst Topcon.

Jlns  paGoTel € STHM NPOTpaMMHBIM MAaKeTOM HMEETCS JOCTaTOYHO mHoxpobHOe
pyxoBoxacTo. B naHHOM npuitoxeHHH OyoyT OTpa’keHbl TOJNBKO T€ MOMEHTbI, KOTOPbIE HMEIOT
HENoCpeACTBeHHOe M 00s3aTeNbHOEe OTHOLIEHHE K MOCTPOEHHI0 M MCTOJIb30BAHHMIO Mojeseit
opToroHayiibHOro npeobpasosanust misi cssu Mexxay CK-42 u CK-95, OCHOBHBIM 3TamaM 3TOro
npouecca, HO 0e3 meTaJbHOrO ONHMCAHUS BCeX aeicTBuil ¢ uHTepdeiicom mporpammbl. Onmcanue
ZeTanell BBINOJIHEHUs ONEpanui W AOMOJHHTENBHBIX BO3MOXKHOCTEH MPOrpaMMbl, B YaCTHOCTH B
OTHOLIEHHH MpeoOpa3oBaHUs KOOPAMHAT MOXKHO HAalTH B pPyKOBOACTBE MO paboTe ¢ MpOorpaMMon.

JIro6ble koopauHaTHBIE npeoOpa3oBaHus, kak H B nporpammHoM makere TEOMACTEP
HAa4YMHAIOTCS C 3a/laHUs] OCHOBHBIX CBOICTB HCIONB3YeMbIX CHCTEM KoopAuHaT. OJHaKo, B OTIHYHE
or nakera TEOMACTEP B mnporpaMMHbIX makerax OOpaOOTKM CIyTHHKOBBIX HaONIOJEeHHIH
CHCTEMbI KOOPIUHAT OTPENENIOTCs 3alaHHeM 1By X HaOOPOB CBOICTB!

* napamempamu  ucnoavzyemozo pegepeny-snruncouda (onn CK-42 u CK-95 smo

napavempui sanuncouoa Kpacosckozo) u

o napamempamu OpUeHMUPOSAnUs, ONPeOeHOWUMU ROTONHCEHUE HEODXOOUMOI CUCmembl

KOOpOUHAm 6 MUPOBOIl 2e00e3uyeckoil cucmeme koopounam WGS84.

Takum oOpasom, cucrema koopzauHar WGS84 wrpaer posb OMOpHON cCHCTeMbl TIPH 3aIaHHH
JEFOOBIX OpyTHX cHcTeM KoopamHat. [Ipu nepexonax Meskay KakuMH-TuGO0 OpYruME CHCTEMAMH KOOPIAHUHAT
OHA CIIY>KHT MPOMEKYTO4HOW cucremoil. Ecin HeoOXOoMmo, Hamlpumep, IMePeBeCTH KOOPAMHATHI 3
CHCTeMBI «A» B cucteMy «b», TO aBTOMAaTHUECKH BBITIONHSIETCS CEAYOINAs LISNOYKa MPeoOpasoBaHHil:

«A» > WGS84 > «b».

EctectBeHHO, 4TO mapaMeTpsl OpUEHTHUPOBaHMA 00enx cucteM B cucreme WGS84 moyKHbBI
OBITH 3apaHee 3aJaHbI WX ONpPEeeHbl. B kadecTBe mapaMeTpoB OPUEHTHPOBAHMS HCIIONB3YIOTCS
3HaueHusT KOOGPUIMEHTOB  7-MM  [ApaMETPHUYECKOTO  OPTOTOHAJIBLHOTO  KOOPAHHATHOTO
npeobpasoBanusi. COOTBETCTBEHHO M IpeoOpa3oBaHie Mexnay cecremamua «A» u «b» Oyzmer
obnamath TeMH ke CBOMCTBAMH OPTOTOHAJBHOCTH M OYHET 3KBUBAJEHTHO HEMOCPENCTBEHHOMY
npeodpazoBaHui0 ¢ KOG HUIMEHTAMH, PaBHBIMM DPAa3sHOCTH COOTBETCTBYIOLIMX [apaMeTPOB
OPUEHTHPOBaHHA Kakmod u3 3Tux cucreM B WGS84. B kadecTBe mapaMeTpoB OpHEHTHPOBAHMS
HCIONB3YIOTC 3 mapametpa quHetiHoro cMemnenuss DX, DY, DZ no xaxmoit u3 oceit X, Y u Z
TeOLIEHTPUYECKON CUCTEMBI, TPH 3HAUeHHA MajbIx yriaoB spamenus RX, RY, RZ Bokpyr kaxnoi us
3THX ocelt u obmas nonpaska Scale k eTHHUYHOMY MacCIITAOHOMY MHOXKUTE]IIO.

K napamerpam opueHTnpoBaHusi Kakoif-mubo cuctemsl B cucteMe WGS84 mprmensiercs
obmmii Tepmun «Datum» cuctembl. BoiOpaHHbIe mapaMeTpbl COOTBETCTBYIOT CleAyromei Gopme
KOOPAMHATHOIO Npeodpa3oBaHus:

X [Dv 1 R7 -RY|[X
¥ =| DY [+ (1+ Seale-10 ©)-| - RZ 1 RX ||Y
Dz RY —-RX 1

WGS-84 L referencelatum
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sl BHOBb BBOAMMOIl CHCTEMBI MapaMeTpbl OPHEHTHPOBaHHA MOryT ObITh 3apaHee He
crenu(pUIUPOBAHBI U ONPENeSeHbl B MOCIEAY FOIIEM.

Ha puc. I15.1 moka3aH ¢parMeHT riaBHOro OKHa nporpammsl Pinnacle ¢ OTKpBITEIM OKHOM
penakTopa KOOPAMHATHBIX CHCTeM. B OkHe penakTopa OTKpbITa 3aKkjagka C y)XK€ 3aJaHHbIMH
napamerpamu opueHtupoBaHus cuctembl CK-95 u ykazanuem sjuuncouza KpacoBCkoro kak
pedepeHu-snunconna 3toit cucrembl. O6brHO MapaMeTpsl djutHnconna KpacoBckoro yxe 3agaHbl
B IIPOrpaMMHBIX naxerax. OQHaKo, MPH UX OTCYTCTBHU OHH MOTYT OBITb BBEE€HBI KaK MapaMeTphbl
HOBOTrO syunnconaa B 3akianke Ellipsoid.

KHOnKka pemarTopa
KOOPOMHATHHX CHMCTEM

Praoject Tools View/ Setup Window Help

1Sl LBl Mad e | 2214 ro|

Coordinate System Editor
* Coordinate System and Geoid editor =101 x|

Elipsoid Datum I Grid system ] Unit I Geoid | Local § ystem'l
Comment: INpeot-Hue ot CKI5 k WGSS4 (ITRF BIC)

I~ Unspecified 7 parameters

DX: J24853 mDY: [q29136 mDZ [g3p57 m

RX. [00ees6 ~ RY: [000391 " RZ  [012902

Scale: [-0175 ppm
Ellipsoid name: KRASS
J5K42
Il
|SPAIN 'I
_ "
New.. | Edit.. | Delete | Restore.. |

| <Close I Help |

Puc. I15.1 ®parmeHT rinaBHOro okHa nporpammsi Pinnacle
C OTKPBITHIM OKHOM PEAAaKTOpa KOOPAMHATHBIX CHCTEM

B ¢opmanbHom HasBanuu SK95, BUAHOM B CTpPOKE, BBIAEJIEHHOH CHHHM LIBETOM,
HCMOJIb30BaH JIATHHCKUN MmpudT, 4TOoOBI W30ekKaTh MyTaHHLIBI C KOOUPOBKOH OYKB pa3sHOro
angaBuTa, MIMEIOLINX OAMHAKOBOE H300paKeHHE.

Ha 3axmagke moxasaHbl 3HaueHus1 napamerpos cucteMbl CK-95. Huxe 5Tu ke 3HaueHUs
MIOBTOPEHBI B TEKCTOBOM (popmare:

DX =+424.653 m; DY =-129.136 m; DZ =- 83.057 m;

RX=-0.06696"; RY=+0.00391, RZ= - 0.12902";

Scale =- 0.175x10"°

Kax BBOzsiTCA mapameTphl 1t HoBoro Datum Oyaer mokasaHo HUKeE.

Vka3anHele Boiue 3HadeHusi napamerpos s CK-95 (SK95) monmydeHsl kak mapameTrphbl
cBsA3M Mexay koopanHatamu MyHKTOB I'T'C B CK-95 u xoopauHaTaMu 3TUX K€ IYHKTOB B CUCTEME
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ITRF. B cBoo ouepenp mnpakThueckas peanusauuss ITRF nomydeHa nOpH  MOCTPOSHUH
(dyHnameHTanbHOI acTpoHoMo-reopesnyeckoi cetd (PAI'C) u BBICOKOTOYHOH TeOme3UYecKOl ceTr
(BI'C) mo HabmoneHusm cyTHHKOB GPS B pesynbrare NpHBSI3KH K MEXKIYHAPOIHOI CETH IMOCTOSHHO
NeHCTBYIOIUX MyHKTOB CIYTHHKOBbIX HaOmonmenwmii. Koopaunaate! B cucteMe ITRF BbriumcieHs: mo
pesynbTaTaM npensaputeNbHOi 00pabotkn Habmonenuii @AI'C u BI'C 1999, 2001 u 2002 ronos.
IMorpeiHocTy 3THX KOOPAMHAT B LIEJIOM IO CETH HE NMPEBBINAIOT HECKOJBKUX CAHTHMETPOB, a caMa
CeTh HMeeT NMPOTSPKEHHOCTD OT 3aMaHbIX IpaHull A0 JlaJbHero BOCTOKa, HO HE MOKPBIBAET CEBEPHbBIE
Teppuropun 3ananHoii 1 BocrouHoit Cubupuy, Uykorku. @axrudeckue pasnimumst mexxny WGS84 u
ITRF naxopmsrcs B npepenax netuMerpa. Baytpennne nedopmarmu CK-95 Ha Beeii NpOTsHKEHHOCTH
ITC cocTaBnstOT HECKObKO AeuumerpoB. Ilostomy mius mpeobpasosanusi mexxny CK-95 u WGS84
cucremy ITRF moxHO cuutath unentuaHoi cucreMe WGS84. TounocTs Takoro mpeoOpa3oBaHis B
nenom 1o Beeit ITC Oymer HaxOmUTBCA B IpefeNiax HECKOJBKUX ACLUMETPOB H B OCHOBHOM
onpenenaTscst BHyTpeHHuMH nepopmarusmu I'TC B CK-95.
Ha puc. I15.2 moka3aHel BEKTOpPa OCTATOYHBIX pacxoxknenuid koopauHar nyHkroB AI'C B CK95 u
KOOPIMHAT 3THX )K€ IyHKTOB, NOJYYEHHBbIX BBIILE MPHBEICHHbIM NPeoOpa3’0OBaHUEM W3 KOOPIMHAT B
cucreme ITRF, momyuennsx npu moctpoennn BI'C. Cpennme kBajpaTudeckie 3HAYEHHsI OCTATOYHBIX
PacXOXKIEHUI 10 KOOPAUHATE X paBHbI 27 ¢M U 10 koopauHare y — 20cM. IokasaHHbIe Ha CX€ME MyHKTBI
AI'C obpuHO pacrionoxkers! He ganbine 10-15 km or nysakros BI'C (o sa wm onHomy nyskty AI'C
Boayie kaxgoro nyHkra BI'C). Ha 3ToM ke prcyHKe moka3aHO pacrnoyioxkeHue nyHKkToB KocMirdeckoii u
JIoTiepoBCKO reoAe3necKiX ceTell, HCoNb30BaBIIHXCs IpH ycTaHosernn CK-95.
VYka3aHHast TOYHOCTb OyneT oOecrieunBaThCs, €ClIM KOOPAUHATHI B HCXOIHOH crcTeMe, Oyab To
CK-95 nm WGS84 (ITRF), monyueHs! B pe3yibTrare NPUBSI3KH K (DM3HYECKHM NyHKTaM, HOCHTEJISIM
COOTBETCTBYIOIIEl crcreMbl. B OosbiumHCTBe 00bIMHBIX pabor ¢ mcnons3oBanwem GPS, cucrema
KOOpIMHAT, NOoJy4aeMasi U3 HEelOCPENCTBEHHOM 0OpaboTKM CITyTHHUKOBBIX HAaONIONEHHI M Ha3bIBaeMast
WGS84, b 1o OpHEHTHUPOBKE U MaciuTaly AeHCTBUTENBHO JOCTATOYHO TOYHO COOTBETCTBYET 3TOM
cucteme. [TonoxeHune jxe ee Hauana MOJKET ObITh IPOM3BOJIBHBIM B MPEJIENaXx HECKOIBKUX METPOB. DTO
CBSI3aHO C TEM, YTO IPU OTCYTCTBUU PEaJIbHBIX MCXOMHBIX ITyHKTOB ¢ KOOPAHHATaMH B ciucreMe WGS84
abCONFOTHOE TIONOKEHHWE COBOKYITHOCTH IIYHKTOB CO37IaBa€MOil CeTH OMpefeNstiorcss (akTHuecKd 1o
ABTOHOMHBIM CITyTHUKOBBIM OIPEENCHISM, TOYHOCTh KOTOPBIX OOBIYHO HE JIYUIIE HECKOIBKHX METPOB.
DaKTHYECKH VMEETCS JIMIIB TPH Crocoda mosyueHust 00jiee TOYHBIX a0CONFOTHBIX MOJIOKEHHH ITyHKTOB
B WGS84:
- HCIIONB30BaHNe HAONIONEHMII HCXOIHBIX IYHKTOB, peajbHbIX HOCHTENeH
CHCTEMBI;

- HCIIONB30BaHUE I100aNbHBIX cucTeM AuddepeHIManbHBIX KOTOBBIX CITy THUKOBBIX
OTIpeNeNIeHNIt;

- UCIIONBE30BAHUE HCXOMHBIX MyHKTOB ¢ koopanHatamu B CK-95 ¢ mocremyromum
ux npeodpazoBanueM B WGS84 ¢ uCHonb30BaHEM YKA3aHHBIX BBIIIE 3HAYEHHA
TIapaMeTpoB.

10 OGCTOSITGJ'H)CTBO HeO6XO,E[I/IMO BCeraa UMETb B BUAY IPHU BBINTOJIHCHUU KOOPAUHATHBIX
npeobpa3oBaHuii B PakTHIECKUX paboTax IO CIy THUKOBBIM ONpPeIeIeHHSIM.

B 3amauax npeoOpaszosanus mexny CK-95 u CK-42 cnenaHHbie Bbille 3aMeUaHHs HE HMEIOT
HPUHIMINAIBPHOIO 3HAYEHH, IOCKONBKY B TaKMX 3a7auax peub (akTHYECKH HIET O Pas3IuyHsixX B
9THX CHCTEMax WM, B Oonee KOHKpeTHOH dopMe 0 pasHocTax napamerpos (Datum’oB) aTHX ABYX
cucreM. IToaTomy, mist omHolt M3 oTHX cucTeM, Hampumep, miust CK-95, mapamerpsl MOryT ObITh
Ha3Ha4eHBI OTHOCUTENIBHO NIPOM3BONIBHO, B YACTHOCTH, HYJICBBIMHL.

Cuctrema CK-42 umeeT 3HaYMTENbHBIE BHYTPEHHHE neOpMalMH, KaK B IEJIOM, TaK U HA
OTZENbHBIX TeppuTopusx. [ns obecriedeHus: JOCTATOYHONW TOYHOCTH MPeOoOPa3OBaHUsT KOOPAUHAT
mexnay cucreMamu CK-95 u CK-42 pasmepoB ¢parmenrta ceTH, Ajisi KOTOPbIX NpeoOpasoBaHHe
BBINOJIHSIETCSI IO OXHOMY Habopy IapamMeTpoB, JOIDKHBI ObITh CyLIECTBEHHO OTPAHHYEHBDI.
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*
Puc.II5.2 . Cxema pacnonoxenns nynkros Kocmuueckoil reogesnyeckoi ceth (KM'C), lonnepoeckoi reogesnueckoi cet (AMC) I
H nyHkToB AMC B mecTax pacnonoxenua nynkroe GAMC u BrC.

{Jauuere o $AT'C u BI'C mo cocTomw Habmwgewsoi 1999-2002 rr.)
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®Daktigeckn koopauHathl MyHKTOB ITC Ha HEKOTOpOii OrpaHHYEHHOH TeppUTOPUU
HEOOXOIMMMO pacCMAaTpUBAaTh KaK HEKOTOPYK HYaCTHYI IPAaKTHYECKYI0 peaiusaiuio oOieii
cucteMbl CK-42. CooTBETCTBEHHO IJIs1 Ka’KAOTO U3 3TUX YYaCTKOB JOJDKEH OBITh Ha3HAUYE€H CBOIA
Habop mapamerpoB (cBoit Datum) B OuONHOTEKe KOOPOMHATHEIX CHCTEM B mporpamme Pinnacle.
Ilpu sto cucremy CK-95 ynoGHee, B maHHOM cilyuae, pacCMaTpHMBaThb KaK €IWHYIO CHCTEMY C
OIHUM HabOpOM HapaMeTpOB OPHEHTHPOBAaHHsI OTHOCUTENbHO ciucTeMbl WGS84.

Hikxe mokasaH npumep Ha4albHOrO 3aJaHus 4acTHOI peanuzatmu CK-42, koropas Oyzner B
HOCJICAYIOLIEM HCIONB30BaHa MPH paboTe ¢ KOOPAHHATAMU Ha BCell Tpanenud M37.

®DaKkTHYECKH CHAayajla A CHCTeMbl HA3HAYAeTCA TOJNBKO HCIOJNB3yEeMBIH SJITHICOUI,
Ha3BaHHWE M, BO3MOXKHO mpuMmedanue. CaMu 3HaU€HMs MapaMeTpoOB MOXKHO ONPEICIUTbh KAk He
crenupUIIPOBaHHbIE, TOCTABHB OTMETKY B COOTBETCTBYIOLIEM Nepexinoyaresie. MOXHO OCTaBUTh
UX HyJIE€BBIMH, IOCKOJIbKY HMEETCsI BO3SMOXKHOCTD MOCIEY IOIero H3MEHEHHUS HX 3HAYCHHUIL.

Proiect Tools View Setup Window Help

L1~ B MM Bl | 2] x|
Coorainate System and Geoid editord =101 x|
Elipsoid \Datum IGrid sysleml Unit | Geoid I Local Systeml
Comment: IMpeot-Hue or CKIS k WGSS4 (ITRF BI'C)

I™ Unspecified 7 Patameters

DX [z453  mDY: [129738 mDZ [g3057 m

RX:  [0.066%6

Scale: I'U 175

Ellipsoid name:

[SK42_M37

| dns napamerpos CKA2 Tp-wan M37

SPAIN

SWBASE
SWEDEN A: I mDY: | mDZ: | "
TANANA . . .
TIMBAL R T RY: [ Rz T
Scale [— ppm
New

Ellipzaid name:

0K I Cancel | Help | I

o | e |

Puc. I15.3 Bua oxHa HauaiabHOTO 3aaHus yacTHOH peanusanun CK-42

ITocne Takoro Ha4yajlbHOI'O 3agaHusA HCO6XO,Z[I/IMI:IX CUCTEM KOOpPAMHAT MOKHO Ha4dWHATh
onpenesnenue cszu Mexnay CK-95 u peanmmsanmeit CK-42 st BBIOPaHHOTO y4acTKa TEPPUTOPHH.
Jins 5THX neneit ucnonp3yercs TabauuHbli KOOPAUHATHBIN KalbKyaTop Pinnacle.

IIpenBapuTenbHO OMKHBEI OBITH MOATOTOBJIEHDI (BAaiJIbl CO CIMCKAMH KOOPAUHAT OIHUX W
TeX ke IyHKTOB B 00EUX CHCTEMax KOOpAWHAT B TEKCTOBOM (hopmate. Pekomennyercs, no kpaiiHei
Mepe, 10 TIONy4YeHUs] HeOOXOAUMOrO OITBITA MONB30BAaThCA KOOPAUHATAMH He B mpoekimu ['aycca-
Kprorepa, a reone3nvyecKUMU 3JUTAICOMAATIBHBIME KOOpPOUHATaMH. B 00oux CHMCKaxX MMyHKTHI
JOJDKHBI PacIioiaraThCsl B OMHOM U TOM ke mopsinke. COBIaieHHe UMEH MyHKTOB He 00s13aTeNbHO.
VY HEeKOTOpBIX NYHKTOB B KaTajorax MOTIYyT OTCYTCTBOBAaTh 3HAueHMs BbIcoT. Jlis paboTsl B
TaObmUuHOM KOOPAHHATHOM KAlIbKYJIATOPE 3TO HenonycTumo. OTCYyTCTBYROINME BbICOTHI MOTYT
ObITh 3aMEHEHbI HyJIeBbIMH 3HaueHusiMU. JKenarenpHO, YTOOBI BBICOTHI B O0OMX CIMCKaX ObLIN
OPUMEPHO OOUHAKOBBIMHU. [Ijisi TOATOTOBKH (aiiioB MOKET OBITh HCIIOIL30BaHA (yHKIHSI SKCIIOPTa
KOOpAUHAT IMyHKTOB U3 KaTajoros cpeacrsamu nporpammuoro nakera [EOMACTEP. Mmeercs B
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BUAYy COCTABJICHHUC CIIMCKa KOOPAWHAT IIO KOMAaHAEC <<CBOZ[Ka>). B CBOIKY MOJKHBI BKJIHOYATHCS
TOJIbKO Ha3BaHUsI ITYHKTOB, X KOOPAUHATHI U BbICOTHI.

Ml KaTanory reofesuueckis nyHKToB - M37(42)_1-2kn

Katanorn [yHETEI Cnpaeka

E-] M37 MHAEKC | Hazsarne | Mapka N
M3701100 COTHHKOED 6095 HoBLi .
B Pafiouaa rpynna M3701101 BoasHoe AfNe P B
E-£3 ck4z M3701102 Mopososo BiM2 BASKTHPOBAT. ..
PLfD maTiez) t1-zen M3701103 | KpacHan Hoee afMe
% M3?E42§_3-4cl M3701104 Bonewne Kprokn 5910 JarpyanTs
@ 1M37(42) 4, M3701105 “hacTos BfNE BEArpYSHTE.
.y (42)_3-4kn M3701106 MewwmH TINE] CKOMMPOBATE
% M37(42)_1-2kn M3701107 UeMakuHO afMe Mpeobpasoeate...
@ CK95 hﬂ‘i'rm icinle] :HFTA Fdnam
4 ] o
- P ¥aanuTb
[An9 BEIBpaHHEE: MYHKTOB COCTABMTE CBOAKY ASHHEIX M EEIESCTH 68 B TEKCTOBLIA hain =

Puc. I15.4 Bun okOH Ipu COCTaBICHNH CIIMCKA KOOPAMHAT IO koMaHae « CBomka»

@opMaThl COOTBETCTBYIOIINX TEKCTOBBIX KCIIOPTHBIX (GaiiioB u aiinoB, HMIOPTHPYEMBIX
B TaOnuuHbIit KOOPAMHATHBIN KajbKyssiTop Pinnacle, momHOCTBIO COBMeCTHMBI. Pa3jiune cocTout
JIMIIb B TOM, YTO IPH SKCIIOPTE U3 KaTaJIOTOB BBIAAETCS JIUIID CIHUCOK IYHKTOB C KOOPAUHATAMU. A
JJs UMIIOPTa B KAJbKYJIATOP 3TOMY CIIMCKY AOJDKEH MPEIIIECTBOBATb 3arojlOBOK, COZEpKaluii
uHGOPMALIIO O MPEICTaBJICHHON B CIHCKE cHCTeMe koopauHAT. Ha3BaHme cHCTEMBI KOOpPAHHAT
IOJIKHO CTPOrO COOTBETCTBOBAaTh €€ HA3BAHUIO, 3aJaHHOMY, KaK YKa3aHO Bbllle, B OHOJHOTeKe
CHCTEM KOOpAMHAT nporpamMmHoro makera Pinnacle. Ums daiina mMoker ObiTh MPOU3BOJIBHBIM,
YIAOOHBIM ISt TIOJIb30BATENS.

O6paszer TekCTa UMIOPTHPYEMOro (aiiia moKa3aH HUXeE.

Table calculator

Left pane :

Geodetic : SK-42 M37

Unit name : Meters

Name Latitude Longitude Height,m

M3701100 51°51'05.379200" 36°08'43.950000" 262.334
M3701101 51°50'52.932400" 36°30'35.967400" 259.549
M3701102 51°46'07.044700" 36°58'19.644500" 259.500

M3701103 51°28'24.000400" 36°04'55.929500" 266.962

TouHo s3amomuHaTh (GopmaT HET HEOOXOOMMOCTH, NMOCKONBKY OH BCerga MOXET OBITb
BOCIIPOM3BENICH DKCIIOPTOM MOAXOAAIIMNX AAHHBIX, 3aHECEHHBIX JIOOBIM YIOOHBIM CIIOCOOOM B
CIIUCOK KOOPAMHAT TaONUYHOIO KajibKyJisiTopa. TaOmuuHbI KOOPAMHATHBIN KaJIbKYJSATOP HMEET
IBe IaHenn (JIEByI0 M MPABYIO) NI BBINOJHEHWs oOllepaluii ¢ AByMs HabOpamMu KOOPAHHAT
omHOBpeMeHHO. IIpm 5KcIOpTe B 3aroJIOBKE TEKCTOBOTO (haifjla yKa3bIBAETCS, NaHHBLIE KaKOU
naHenu Obutm skcmoprupoBaHbl. Ilpu ummopre B TaOnuuHbII KOOPAHHATHBIN KaIbKYJIATOP
HaJM4Me COOTBETCTBYIOIIEH CTPOKHU Takke HeOOXOAUMO, OTHAKO MPH 3TOM HUMIIOPT BO3MOMXKEH U B
JIeBYyI0 M B IIPaBYIO IaHENb, HE3aBUCUMO OT TOrO, Kakas MMEHHO INaHeNb yKa3aHa B TEKCTOBOM
Gaiine.
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Jlanee naHO HECKOJNBKO TOCJIENOBATENbHBIX PUCYHKOB, TOKA3bIBAIOIIUX HMIIOPT B
KaJbKyasaTop koopauHat nmyHkToB I'T'C 1-2 kmaccoB Tpameumn M37 Ha nucTe KapThl maciuradba
1:1000000.

Ilepen UMNOPTOM HET HEOOXOAMMOCTH YKa3bIBaTh THIT U HAa3BAHWE CHCTEMbI BBOAMMBIX
xoopauHaT. IIockonbKky BBOAMMAs CHCTEMA ONKCAHA M B MMIOPTUPYEMOM (aiijie u B OUOIHOTEKE
NPOrpaMMHOIO MAKeTa, TO €€ UASHTUUKALMS IIPH UMIIOPTE BBITIOIHSIETCST aBTOMATHYECKH.

E Pinnacle

Project Tools View Setup Window Helg

Table Coordinate calculator

Sl gl 2] ne

Pl | |
Left | Right pane
Right pane

L= =] | 8]%] e &'
Cartesian, WGESE4 | Mame | X,
1

esian, WGS84 | Name

L ook in: I £ An_37

x| - Bk E-

L |

[Z) M-37_CK95_1-2
[£) M-37_CK95p_1-2

File name: |M 37_CK42_1-2kn Open
LI Cancel |

| Load data from file to Table Calculator

‘Files of type: |Table Calculator [*tst)

£ Table calculator X
Ll=|ele |4 22)e8 Slol=d |

Geodetic, Sk-42_M37 | Name Latitudzil Cartesian, WS84 | Name | Xm|Y.m|Zm

1 M37101100 [51°610 1

2 M37101101 | 51°60% lF
4 | LI— 1| | |

Puc. I15.5 Beox koopaunat CK-42 B neByio nanens u3 ¢aina M-37 CK-42 1-2.

=131
ﬂf‘l' el ol ool
J—»l@l@lj—”lgl EII:: Left { Right pane i

Geodetic, SK-42_M37 | Na I Cartesian, WGSB4 | Name [ X.m| ¥ m|Zm
Left pane I
1 M37TTOTTIT TSy |
2 M7 1 I ——
. Look in; IBAH_37 j - £ Ef-
—I—I N
[ Load data from file to Table Calcule F M37 CK42 1-2kn |I

File name: IM 37_CKa95 1-2 |—
Files of type: ITabIe Calculator [*.txt) I Cancel I

Puc.I15.6 Beon xoopaunat CK-95 B npaByro nanens u3 daitna M-37 CK-95 1-2.
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Z Table calculator =100 x]
L|=| el 850 8wl

Geodetic, SK-42_M37 | Mame Latitude=— | Geodetic, SK35 | Name Latitude ﬂ
1 WM37101100| 51°510 1 M37101100 | 51°65105.3811

2 MA7101101 51°ED‘5' 2 M37101101 51°50'52.43va
1 >| 1] I 1

Puc.I15.7 Bun na"eneil KOOPAUHATHOIO KAJIBKYJISATOPA I1OCIE UMIIOPTA.

Ilocne »TOr0 mporpaMMa TOTOBA K  BBMUUCIEHUIO IApaMETPOB  KOOPAMHATHOIO
npeobpa3oBaHusl U3 CUCTEMbl KOOPAMHAT JIEBOM INaHEIHM B CHCTEMY KOOPAMHAT NPABOM MaHENH.
OnHako, MOCKOJBbKY B HIEOJOTHIO KOOPAUHATHBIX MpeoOpa3oBaHuii 3aJ0KEHO MCIONB30BaHHE IS
stux neneil cucremMbl WGS84 kak OMOpHOM WM NMPOMEXYTOYHON, TO KOOPAMHATHI B MPaBOi
NaHeNN JOJDKHBI OBITH TpenBapuTesbHO IpeobpasoBaHbl B cucteMy WGS84. CoorsercTyromue
napameTpbl mpeobpa3oBaHus ObUIH yiKe 3aaHbl, KaK IOKa3aHO PaHee.

CootsercTByIOIIee PeoOpPa3OBaHUE MOXKET OBbITh BBINOJHEHO IPOCTBIM HA3HAYEHHUEM
TpebyeMOoii CHCTEMBI KOOPAUHAT ISl JIEBOM MAHENH.

BbI30B OKHA HAa3HAYEHUs] CHCTEM KOOPAWHAT MU JIF0OOH W3 NIByX MaHENeW BBIMOIHAETCA
CaMOli JIeBOM KHONKOW MEHIO.

CooOTBeTCTBYIOIlEE OKHO y»Ke Iocjae BbIOOpa il MpaBOl NaHENH CUCTEMbI KOOPAHMHAT
WGS84, a Takke OKHO C yke mpeoOpa3oBaHHBIMU KOOpAMHATaMM IPaBOil MaHENU MOKa3aHbl HA

IBYX CJIEAYIOIINUX PUCYHKAX.

Choose system i |
rLeft pane r Right pane
Syztem type System type
’7(.'_}{“('2 {* BLH " Gnd ™ Local ’7(" ®iZ ¥ BLH  Giid " Local
':Sjgl'stem'sdalum SK-42_M37 ;I Spstembdatum
Zone Ii ;I Zone
0Ok I Cancel | Help |
| N
Puc. IT5.8 Bug okHa nocie BbIOOpa [JIst TpaBoi maHenu cucteMbl koopauHat WGS 84
able calculator =100 =l
228 3| 2
Geodetic, SK-42 M37 | Mame Latitudé! Geodetic, WiE5E4 | Mame Latitude ﬂ
M37101100 | 51°510 1 W37101100 | 51°51056.2!
|Calculate 7-param
2 hE7101101 51"50'5v 2 w37 101101 5'1"50'52.3!v
| Calculate 7-parameters transform

Puc. I15.9 Bun okHa ¢ npeoOpa3oBarHbiMU KoopauHaTamu WG 84 npaBoii naHenu

Ha BTOpOM M3 3THX pPHUCYHKOB IMOKa3aHa KHOIKA YIPaBJeHUs, 3aIyCKaroInas MPOLECC
BBIYMCJIEHHs] TAPAMETPOB KOOPIMHATHOTO MPe0Opa3OBaHUs.

Ha puc. I15.10 moka3aHO OKHO C pe3yJbTaTaMH BBIUUCJIEHHI MapaMeTpoB U rpadukammu
BEJIMYMH OCTATOYHBIX HEBSI30K B IJIAHOBBIX KOOPAMHATAX B COOTBETCTBUU C MOPSAOKOM CIEAOBAHUS
IYHKTOB B CIUCKe (Camoii mpaBoil KHOMKOH MEHIO MOXKET ObITh BbI3BaHA TaOJMIA C BEIUUYUHAMH
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HeBs130K). [lapaMerpel onpefensroTcst nog OOBMHBIM YCIOBHEM METONA HAaHMEHBIINX KBAJPaTOB.
Ipu obpaborke HUKaKOil 0TOpakoBkK He mpousBopurcsa. OTOpakoBKa BO3MOXKHA TOJBKO BPYUHYHO
UCKJIFO4YeHHeM 13 00OMX CITHCKOB IyHKTOB B NAHENIIX OTOPAaKOBBIBAEMBIX IMyHKTOB. ITomy4eHHbIE
mapaMeTpsl MOXKHO COXPaHHTb, HCIOJB3ys CICHHANBHYI0 KHONKY MEHIO, YKa3aHHYIO Ha pHC.
I15.10. OnpeneneHHble mapaMeTpbl MOIYT OBITH COXPAHEHBI MOJ] TeM ke UMeHeM Aist Datum, mox
KOTOPBIM COOTBeTCTByrOINas peammsanust SK-42 M37 cucrembr CK-42 Obina IpenBapUTEIbHO
ompeneneHa B OuOnnoTeke ¢ HecHelM(HLUPOBAHHLIM 3HAYEHUSMHM IapaMerpoB. IIpu 3TOM
napaMerpaM MPHUCBAMBAIOTCS IOJYYEHHbIE 3HAa4eHHs. lloJydeHHble MapameTpel MOTYT ObITh
COXpaHeHbl M Kak HoBbI Datum mox mpyrum umeneM. IlosyueHHble mapaMeTpbl MOTYT OBbITb B
moboe BpeMs IlepeonpeeNne sl ¢ HCIIOIb30BaHIHeM H3MEHEHHOTO COCTaBa MCXOAHBIX JAHHBIX WU
OTPEeNaKTHUPOBAHBI BPYYHYIO, €CNIH M3 KaKOro-j1uOO HCTOYHHMKA H3BECTHBI OOJee MOOXOIAIINe
napaMeTpHl.

" Datum parameters and Transformation Residuals i ] |

alala x| #| B
2 | o]

O 36 BB2B6ATA m B
DY: -118.5640598 m

DZ: -65.04878134 m

R -0.408525933 "

RY: -0.2100504164 "

RZ: -0.8618792096 "
Scale: -3.907148469 ppm

Ellipsoid name: KRASS

Xl

|SK-42_M37

Commet:

250 500 a 0K I

[Tapamerpe CK42 ana Tp M33

Puc. I15.10 Bug okHa ¢ pe3yjbrataMy pacyera napamMeTpoB U rpaduku
BEJIMYHH OCTAaTOYHBIX HECBA3OK B IVIAHOBBIX KOOPAWHATAX ITyHKTOB

Ha puc. II5.11 mokasaH BuUO OKkHa C OOHOBJICHHBIMH [AaHHBIMH Ul [APaMETPOB
npeoOpa3oBaHus JoKabHOH peanusatmn CK-42 Ha yyactke Tpaneruu M37.
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! Coordinate System and Geoid editor

Elipsoid  Datum |Glid s_l,lsteml Unit | Geuidl Local System'

Camment: INaparerpel CK42 gaa tp M37

[T Unspecified 7 parameters

Dx: [aE&ezes m DY:  [q795ed0e m DZ:  [EE04E7s m
R+ [04oess R [oziooe ' RZ [OGetes

Scale: [39075 P

Elipzoid name: KRASS

I 37
13702

rty
5K42
SK4Z M7

—
hd

Mew.. | Edit.. | Delete | Hesture..l

Impaort.. J Export.. |

Puc. I15.11 Bun okHa ¢ OOHOBJIEHHBIMH JaHHBIMH JUTS [TAPAMETPOB
npeoOpaszoBanus JokanbHOU peanuzauun CK-42 Ha yuactke Tpaneunn M37

JInst MCHOJIb30BaHUSI TOJIyYEHHBIX MApaMeTPOB C LEJbI0 NMPeoOpa3OBaHUsl KOOPIMHAT U3
CK-42 B CK-95 B TOM k€ TaOJIMYHOM KOOPAWHATHOM KaJbKyJSITOPE HOCTATOYHO HUMIOPTHPOBATH
HCXOJHBbIE KOOPJMHATHI, KaK 3aJaHHbIe B cucteMe koopauHat SK-42 M37 B moOyio u3 maHenei u
MEepeHa3sHaYuTh JJisl 3TOH maHenu cuctemy koopawHat ¢ SK-42 M37 na SK95. ITomnoOHbIM ke
00pa3oM BBITIOJNHSAETCS U 00paTHOE MpeoOpa3oBaHHe.
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Hpuioxenne 6. [IpakTnyeckne mpuMepsl HCMOIb30BAHNUS TAPAMETPOB
OPTOroHAJIHLHOT0 KOOPAUHATHOI0 MPe00pa3oBaHMuSsL.

Jnst mpakTiueckuxX npuMepos Obul BeiOpaH onuH u3 yyactko I'TC, st koToporo B mpui. 4
NPUBOAMINCH TMpPUMEPbl UCTONB30BaHMA LUppoBbx Moxeneil. IlapameTpel OPTOrOHaJIBHOrO
npeoOpa3oBaHus omnpenessuiuchk kak 1o BceM nyHktam I'T'C 1-2 kmaccoB B rpaHunax aucra M37
Macirraba 1:1 000 000, Tak u as Oosiee OTPaHHYEHHBIX YYaCTKOB IUIOLIAABIO B 1-2 JHCTa KapThl
macmtaba 1:200 000. HeGonpiume ydacTKu BbIOMpaJMCh TaM, I7I€ BO3HUKAIM Kakue-Tuoo
OCOOEHHOCTM TpU  WCIONB30BAaHMM  LUQPOBBIX  Mopened. /[l  OLIEHKH  TOJy4YEeHHBIX
npeoOpa3oBaHMii HCIONB30BAIUCh Takke M HyHKTel [T'C 3 kmacca. C y4eroM pe3yJsbTaToB,
NOJIyY€HHbIX NPU IOCTPOEHHH LU(POBBIX MOAENell, M3 HCXOMHBIX [JaHHBIX Cpasy ke Obul
UCKJTFOUeH MyHKT 1 kiacca Ha smcte M3717, nasaBuinii METPOBYIO BEJIMYUHY HEBSA3KH BCIEACTBHE
sBHO rpy0o0ii OLIMOKH B MOATOTOBKH HCXOJHBIX JAHHBIX B KaTaJIoOre.

Pue. N16.1. Jechopmauun CK42 Ha yyacTre nueTa kapTel M37 m-6a 1:1000000

[s] Difference between: M-37_CK95_1-2.txt, M-37_CK95p_1-2.kxt,
80000 arenonot LN 39°UIU'|:IU"

5173000~

I 50°30o
l 49°30'00"

43°30'00"

+ 1Kn -
MacuTal sekTopos
+ 2En 1 1im

Ha puc. I16.1 B BHie BEKTOPOB MOKA3aHbI BeNMUYHHLI HefuHEHHBIX Aedopmannit TTC 1-2
knaccoB B cucteMe CK-42 no OTHOIEHUIO K gaHHeM 1o [TC g CK-95 B rPaHUIAX JUCTA KapThl
M37.
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Bekropa cmeinennii (HenuHeiHbIX nedopMaLiii) MOMy4eHbl KaK PasHOCTH KOOPAUHAT
nyHKkTOB B CK-95 1 KOOPAMHAT 3TUX k€ NMYHKTOB B TOI € CHCTEME KOOPJIHAT, HO IOy YeHHBIX B
pesysbrate mpeobpasosaHus us CK-42. Mcnomp3oBanock 7-Mu mapaMeTpHYeCKOe OPTOTOHAIbHOE
npeoOpa3oBaHue C NapaMeTpaMy, MOJTy4YeHHbBIMH B TaOnMYHOM KOOPAMHATHOM KaJbKyJISITOpE
Pinnacle no koopauHaTaM IMyHKTOB 1-2 KJIaCCOB Ha 3TOM TPaMeLHHL.

Ha pucynkax I1.6.2 A, B, C u D noka3ans! B yBenIMueHHOM MaciuTade OTAeNbHbIe (pparMeHThI
puc. I16.1 Ha Te yuactku ITC, Ha KOTOpBIX ObUIM MONY4EHbI AHOMAIIbHbIE HEBSI3KU NPU NOCTPOSHUH
umdposoit Momenu npeodpazoBanus koopauHaT (cM. puc. I14.2 mpunoxenus 4). Ha pucyHkax BUAHO,
YTO aHOMAJIBHBIC HEBA3KU IOyYaCh B ABYX CIIy4asx: KOTZa BENMYMHBI OCTATOYHBIX PAaCXOXKIECHUH
KOOPAMHAT AJIs1 OTMETbHBIX Iy HKTOB HE COOTBETCTBOBAIM O0LIeMy xapaxtepy AedopMariiii KOOpAHHAT
OKPYKaIOIUX MyHKTOB ((parmMeHTs! A u D) minm xorza y OZHOTO NyHKTa HMENOCh [BA LIEHTPA,
OTHECEHHBIX K Pa3HbIM KJIacCaM C HECOTJIACOBAaHHBIMH MEXIY OO0 koopauHartamu. B oGoux ciydasx
JIO TIONy4YeHHs OKOHYATEeNBHOH MojenH mpeoOpasoBaHus KoopauHAT (Jmbo 1mppoBoil, nubdo 7-mu
napaMeTpHIecKoil) HEOOXOAMMO MPOBEAEHHE aHAJN3A [UIsl BBISBICHHS IPHYHH TAKUX PACXOXKACHUIT U
UX yYerTa.

Puc. N16.2A,B,C,D. Aethopmaunn ITC B CK42 Ha oTAeNbHBIX y4acTkax nueta M37,
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Pue. M6.3a. Onpepenenne napametpos npeobp:
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Ana

im parameters and Transformation Residuals

TP i M3702 w M3703
=lol.

Alnjalx| ¥[F o)

eters o

=41
016 ] —i T\
1

A

25 50 Pnthumbers [}

“unullnuu

DX: 40.86132003 m

DY: -116.5745703 m

DZ: -57 17368761 m

RX: -0.7 468639945 "
RY:-0.51394244 "

RZ: -1.455100743 "
Scale: -5.362806063 ppm
Ellipsoid name: KRASS

Ha puc. II6.3a mnoxasaHsl
Pe3yJIbTaThl OMPENeNeHNs IapaMeTpoB
MO KOOpAUHATAM MyHKTOB 1-2 KnaccoB
Ha Y4aCTOK OObEAMHEHHBIX Tpareuuii
M37-11 u M37-111 srcToB KapThl M-0a
1:200000. Jrot Y4acTOK
COOTBETCTBYeT (parMeHTy «A» Ha
pucynkax I16.1 u I16.2. TloguepkHeMm,
YTO MapaMeTpbl, OIpeAesieMble [0
xkoopauHatam IyHktoB ITC  Ha
OrpaHUYEHHON TEPPUTOPHUH, SIBISIOTCS
o CywmecCTBY HWHTCPIOJIALUOHHBIMU

ko3dpdunueHTaMM M HE  UMEKT
YETKOTO T'eOMETPHYECKOr0  CMBICIA,
aCCOIMHUPYEMOTO c HIOHATHEM

OJICMEHTOB OPUCHTHUPOBAHUSA CHUCTEMBI

KoopauHat. IX MOXXHO paccMaTpUBaTh KaK NapaMeTphl JOKaIbHOTO MpeoOpa3oBaHus KOOPANHAT.
Ha puc. I16.36 mist 3THX »Xe TpaleLuii [OKa3aHbl BEJHYMHBI OCTATOYHBIX PasHOCTeEil

Puc.M6.36. OcraTounbIe pacxoxAeHHA KOOPAHHAT Ha Tp. M3702 u M3703

[= pifference between: 0203CK95.txt, 0203CK95p, I 10] x|
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1 % 5, [—— 05m
/ / d¥max= 0.398
dYmax= 0.365

Puc. N6.4. OcTaToMHBLIE YENOHERHA KOOPAHHAT.
Tpaneuns M3702

3771000 3773000 37°50'00"
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52°00'00"

51°4000" I K
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— 02m

d¥max= 0203
dymax= 0238

koopauHat myHKToB B CK-95 wn
KOOpAMHAT OSTUX K€  IYHKTOB,
MEePECUNTAHHBIX 3 CK-42 c
KCIOJIb30BaHHEM NapaMeTpPOB
JIOKaJIbHOTO KOOPJAUHATHOTO
npeoOpa3oBaHusL. IIporusopeunst
MEXAYy  BEKTOPAMH  OCTaTOYHBIX

pacxoxzeHuil Oonee HarisagHbL, 4eM
Ha pucyHke I16.2a. Camu Benm4uHBI
OCTaTOYHbIX PacXOXXIeHHI ele
OCTAlOTCA  U3JIMIIHE  OONBUIMMM,
9TOObl TMPUMEHHTb eauHbIii  Habop
apameTpoB OPTOTOHAJNIBHOTO
npeoOpa3oBaHusi OXHOBPEMEHHO IS
BCEX MMyHKTOB Ha 5TOM TEPPUTOPHH.

H3-3a 3aMeTHBIX JIOKAJbHBIX OLIHOOK KOOpAHHAT
OCTaTOYHBIC PACXOKACHHS OCTAIOTCS OOJBLUIMMH W IIPH
OTPaHMYECHHH TEPPUTOPHH MNpPeoOpa3OoBaHUsl KOOPAWHAT
TOJIBKO OfHOH Tpaneuueii M3702 (cm. puc. 116.4)
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Puc. M6.5. Onpeaenenne napaMeTpos npeabpazosaHnA AnA Tp-uHH M3717 u 0cTaToOMHbIE YKNOHEHHA.

Datum parameters and Transformation Residuals

alala|x| #/[B {8

Residuals

PntNumbers

JUst tpaneun M3717 oproroHaibHOE mpeoOpa3oBaHKUE AAeT 3aMETHO JIYYIINE Pe3yJIbTaThI.
Kak BugHO Ha puc. I16.5 ocTaTouHble YKIOHEHHs JUIIb s ABYX MyHKTOB 2 kyacca Onusku k 10

DX: 26.04436654 m

DY -128.016387 m

DI -80.89286302 m

R¥: -0.4362147423"

R -0.2649152351 "

RI: -0.9137842997 "
Scale: -0.6164674631 pam
Elipsoid name: KRASS

40°00'00"

I8 |n| [ (5] Difference between: 17CK95.txt, 1

CM. I[J'IH OOJIBIIMHCTBA OCTAJILHBIX IIYHKTOB OHH 3aMETHO MCHBIIIEC.

HUcnonp3ys mapameTpbl mpeoOpa3oBaHus, MOJyYEHHBIE M0 KOOpAMHATaM 1-2 KJ1accoB Ui
Tpareuun M3717, Obuio BeimoaHeHO mpeoOpaszoBanue koopauHat CK-42 B CK-95 nns myHKTOB

I'TC 3 xnacca Ha TO¥ ke TparneLuH.

Ha puc. I16.6 moka3anbl BEJMUUHBI OCTATOYHBIX PACXOXKACHUN B 3HAYEHUSX OpPWUIMHAIBHBIX
koopauHaT myHkToB 1-3 kimaccoB B CK-95 m koopAaMHAT 3THX IMyHKTOB, IOJyYEHHBIX B pPE3yJIbTaTe
opToroHaIbHOrO npeodpazoBanust u3 CK-42. B ocHOBHOM MNoOJy4eHbl AOCTATOYHO Y AOBJICTBOPUTEIbHbIE

40°20'00"  40740'00"  41°0000"
. 2
3 A
et =eretl ]
BO35O0Y \
& R. I
=~ * 4 }
*
T e t N
5071500 -
., A
e 4 o+
— O01m
| >
] d¥max= 0,115 Al
dYmar= 0.077

pesynibTathl. VICKITFOUeHrE COCTaBIIOT HECKOJIBKO My HKTOB B CEBEPO-BOCTOYHOM YIJTy TPATCLIUH.

Pue. M6.6. OcraTouHble pacxoxAeHHA KoopauHaT nyHkvos MTC 1-3 knaccos
NpH OPTOroHanLHOM npeobpasosaHHK AnA Tpaneyun M3717

[®] Difference between: 17CK95_1-3cl.txt, 17CK95p_1-3cl,

Puc. N4.66. OcTaTouHble pacxoxAEHHS KOOPAUHAT
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tt L K e al ™ - & T AT ey rmey == a2 17
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" 1 xkn
= 2 Kn
f 3 Kn

I cpaBuenus psimoM Ha puc. I14.66, B3sitom U3 npunoskeHHs 4 MOKa3aHbl OCTaTOYHBIE
PacXOXKIEHUsI KOOPAMHAT IPU HCIONB30BAaHUH Ui mpeoOpa3oBaHusl LU(POBOIi MOAENH Uil BCeit
Tpaneuun M37. OOwmii xapaktep NOBEOEHUSA OCTaTOYHBIX PACXOXIAECHHH (C y4€TOM pa3HHILbI
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MaciTaboB M300paXKEHHs] BEKTOPOB) MPAKTUYECKH OAMHAKOB Ha 000X pucyHkax. OmHako oOumit
YPOBEHb OCTaTOYHBIX PACXOKAEHUI1 MPH HCTONB30BAHUM MPeoOpa3oBaHMsl KOOPIUHAT MO LU(POBOH
MOJIENH HipKe. MeHbIe U KOJIMYECTBO OCTATOYHBIX PACXOXKICHUH, 3aMETHO MPEBIMAOLIMX OOIIMI
YPOBEHb.

B ornmume ot ucnonb3oBaHus LHGPOBBIX MOENel NOMOJNHEHHE COCTaBa ONOPHBIX MyHKTOB
nyHktaMu 3 W (Wwm) 4 KIacCOB He TMPUBEAET K TMOBBIIEHWIO TOYHOCTH OPTOTOHAIBHOTO
npeoOpa3oBaHus HAa OHOI M TOif JKe TEPPUTOPHH, HO MOXET CrocoOCTBOBaTh Oosiee s dexTuBHOMY
aHanm3y npobnemHbIx cutyauuii. [Ipy HEOOCTATOUHOH TOYHOCTH OPTOrOHAJIBLHOTO IPeoOpa3OBaHMUs
MOJKET OBITh PEKOMEHIOBAHO JIULIb YMEHBLIEHHE Pa3MePOB TEPPUTOPHH, JUISI KOTOPOH 5TH MapaMeTphl
onpenemsotest. IIpu 5TOM, OMHAKO, KOJMYECTBO UCIONB3YEMBIX ONOPHBIX IyHKTOB HE JOJDKHO OBITH
O4YeHb MaJibiM, 4YTOOBI COXpaHWIAaChb BO3MOKHOCTb OOHapykeHust rpyObix ommbok. Ilpu
HEeOOXOIMMOCTH OrPaHHYEHUs] Pa3MepOB TEPPUTOPUH HCIOJIB30BAHUE MOTOHHUTENBHBIX MyHKTOB 3-4
KJIACCOB MOJKET J1aTh 3aMeTHBII 3((heKT B MOBBILIEHUH JOCTOBEPHOCTH NMPeoOpa3OBaHMs KOOPIMHAT.

HeobxonuMo HOMONHUTENPHO MONYEPKHYTh ABa OCHOBHBIX CBOMCTBA OPTOrOHAJIBLHOIO
npeobpasoBanus. Ilpu TakoM mnpeoOpa3OoBaHUU C OOHON CTOPOHBI IOJNHOCTBI) COXPaHSETCA
BHYTPEHHSAS TOUHOCTh (KOH(UTY paLusi) MONOKEHHIT MyHKTOB HMCXOMXHOW CHCTEMBI KOOPAMHAT, a C
JApyroii CTOpOHbI mpeoOpa3oBaHHbIE KOOPAMHATHI HAWIY4YIIUM 0Opa3soM “BIUCHIBAOTCA B
KOHEYHYIO CHCTEMY IO COBOKYIHOMY MOJIOKEHHIO MyHKTOB, OPUEHTUPOBKE U MaciuTtaby. HbiMu
ClIOBaMH,  Takoe mpeoOpa3oBaHHWEe NPHUBOAUT K MHUHHMH3ALUH W3MEHEHHH B TOJIOXKEHHH
KOOPAMHATHON CETKH KOHEYHOH cHucTeMbl. TakuMm 0Opa3oM, OPTOrOHANIBbHOE mpeoOpa3oBaHUe
MOXKET HCIIOJIb30BATLCS KAK WHCTPYMEHT MOJEPHHU3ALMU HMCIMOJIb3yEMOM CHCTEMbl KOOPAMHAT Ha
OCHOBE HCIIOJIb30BaHMsl HOBBIX OOJiee TOYHBIX I'€ONe3WYEeCKHUX NAHHBIX MO BCEH CeTH WM Ha ee
OTHENIbHBIX Y4aCTKaxX.

ITpuBeneHHbIEe NPUMEPHI MO3BOJITIOT OUEPTUTh KPYr OCHOBHBIX 33]a4, pelieHHe KOTOPbIX
PALMOHAJIBHO BBITIONHATL C HCIOJB30BAaHMEM OPTOTOHAJIBHOTO TPaHC(HOPMHPOBaHHS KOOPOHHAT
MpU EPEX0e K NPUMEHEHHIO cricTeMbl koopauHat CK-95.

1. OGwuit ananu3 xapakTepa JIOKaIbHBIX U perroHabHbix aepopmaimii [TC u maHHBIX
reoIe3NYEeCKIX CheMOK, BhIMOJHEHHBIX B CK-42.

2. BrisBneHue npoOieMHBIX OaHHBIX B karajorax koopawHaT nmyHkToB I'T'C. IlpoBenenue
COOTBETCTBYIOIIErO aHAJIN3a UCXOMHBIX JAHHBIX PEKOMEHAYETCs, MPEeXKIe BCEro, B OKPECTHOCTAX
T€X IIyHKTOB, JJIs1 KOTOPBIX BO3HUKAIOT OOJbIINE HEBA3KH IPU MOCTPOESHHU LU(PPOBBIX Moxeneit
npeoOpasoBanusi koopauHat wMexnay cucremamu CK-42 u CK-95 mnepen nomyueHuem
OKOHHYATeJIbHOM MOZEL.

3. MopepHu3aLus pe3yJJbTaTOB FeONe3MYECKUX U TOMOrpadUIeCKUX ChbEMOK, BBIITOJIHEHHBIX
panee B CK-42, B Tex cny4asx, KOTZa CTAaBUTHCS 3a/Jada IOBBILIEHHWS WX TOYHOCTH IIPH
OOHOBPEMEHHOM BBINIOJIHEHWH YCIOBHS MHHUMHM3aIMu oOmux pacxokaeHuii ¢ CK-42
(MUHUMAJTbHBIX CMEIIEHUI CeTKH KOOPAUHAT PaHee BBIIIOJIHEHHBIX ChbEMOK).

4. TIpeobpazoBanue koopamHar w3 CK-42 B CK-95 Ha Teppuropmsx ¢ HeOOMBIIMMH
HemuHeitHpiMu fedopmanmsivu [TC B CK-42 u Ha OrpaHHYEHHBIX TEPPUTOPUSX C HEOONBIIAM
KOJIMYECTBOM JaHHBIX, HENOCTATOYHBIX i1 IIOCTPOSHHsS HAAEXKHBIX IMPOBBIX Mozeneit
npeoOpa3zoBaHUs KOOPAUHAT.

B npoTHBOMNOIOXKHOCTH OPTOrOHANBHOMY NPeoOpa3soBaHUIO NPU MCIONB30BAHHU LIHPPOBBIX
Mozeneii o0ecrieunBaeTcsi COXpaHEHHE TOYHOCTH TOWH CHCTEMBI KOOPIMHAT, B KOTOPYIO OHH
npeodpasyroTCsi, BILIOTh IO TOYHOIO COBMANEHHs 3HAYEHHH KOOPAMHAT JUIsi OOMMX IyHKTOB O0EHX
cucrem. [losromy 3torT Meron, 3p¢eKTHBHBIH NPU MEPEBbMUCICHUN KOOPAWHAT U3 MEHEE TOYHOI
cictembl CK-42 B Oonee Tounyro cuctemy CK-95, He mpHuromeH HENoCpeNCTBEHHO il OOpaTHOM
3a]ayd MOJIEpPHHM3AI[MH paHEEe MCIONb30BaBLIelics CcHCTeMbl koopaunHar, Oyap To CK-42 wm
OCHOBAHHBIE Ha HEH MECTHBIE CHCTEMBI.

Hcnonb3oBanue aiis npeoOpa3oBaHus KOOPAHHAT LH(POBBIX Moaenei Gonee 3¢ PekTuBHO
Opy  YCIOBUM HCIOJIB30BAHMSA JOCTATOYHO OOJNBIIOrO KOJMYECTBA ONOPHBIX IYHKTOB C
KOOpAMHATAMH, U3BECTHBIMH B 00eux cucremax. OMHAKO 3TOT MeTOA ObOiajaeT OorpaHU4e€HHBIMU
BO3MOKHOCTSIMU BBISIBJICHHSI M aHAJIM3a aHOMAJIBbHBIX JaHHbIX. [Ipyu MajoM KOJIM4YeCTBE OMOPHBIX
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IYHKTOB OOHAPYXWTb Hake $BHO TIpyOble OMWHMOKM IIPU HMOCTPOSHMH LMQPPOBBIX MOIENeH
NPaKTHIECKU HEBO3MOKHO.

Ipumeuanue: Ilpozpammusie cpedcmea, UCRONb3OGAHHBIE HPU ROO2OMOBKE OAHHOZO
omuyema OnA OmMoOOPAdNCEHUA HA CXEMAX NIAAHOBLIX NOIOMNCEHUI NYHKMOS cemiu U 6eKMOpos
OCIMAMOYRBIX PACXOICOCHUIL KOOPOUHAM, He 6X00AM 6 COCIMAE NPOZPAMMHBIX RAKEMOs
TI'eomacmep u Pinnacle.
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Ipuaoxenue 7. Cxema 30H 0TBETCTBEHHOCTH aj’poreoaesndeckux npeanpusatuii Pockaprorpadun Ha Teppuropun
Poccuiickoii ®enepanuun
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Hpuiokenue 8. CxemMa pacroJiOKeHUs1 PErHOHOB, [UISI KOTOPBIX TpedyeTcss KOPPeKTHPOBKA KapT macmTados 1:10 000,
1:25 000, 1:50 000

5 TEaeMa pacnonokednn pErMONGE, IS KOTERLIX TPetyera)
I e -
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> : T ) ek 2500 u e
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IMpmwioxenne 9. Kapra-cxema BbIcoT KBasureonaa naj ummnconaom Kpacosckoro na reppuropuro Poccun
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