OEJNEPAJIBHASA CIY/XKBA I'EOAE3NN U KAPTOI'PA®UH
POCCUH

I'eone3snveckne u kaprorpapuyecKkue MHCTPYKIIUHM, HOPMBI M IPABHJIA

PYKOBOJ/JCTBO
M0JIb30BaTEJIsl 110 BHINOJHEHUIO PadoT
B cucreme koopauHat 1995 roxa (CK-95)

T'KWHII (THTA)-06-278-04

(u3nanue opuumaIbLHOE)

Obsi3ameribHO 8551 UCTIOTHEHUS1 8CeMU cybbekmamu eeode3udeckol U
Kapmoepaghuyeckol dessmeribHOCmu.

Ymeepxx0eHo pykosodumersiem ®edeparibHol cryxbbl 2eode3uu
u kapmoepacgbuu Poccuu om 1 mapma 2004 2. Ne 29-nip.

MockBa
IHHHUUT AuK
2004



AHHOTALIAS

Hacrosmuit HopmatuBHo-TexHnueckuit akt (HTA) pazpabotan B COOTBETCTBHHU € «3aKOHOM
0 reoze3uu u kaprorpadum» ot 26 nexadps 1995 r. Ne 209-D3 (c u3sMeHEHUSIMH ), TOCTAHOBIICHUEM
[IpaButensctBa Poccuiickoit @enepammu ot 28 wurons 2000 roma Ne 586 «OO0 ycTaHOBICHHH
€IUHBIX TOCYAAPCTBEHHBIX CHCTEM KOOpPAMHAT» B paMKaX OpPraHU3ALMOHHO-TEXHUYECKUX
MEpPONPUATHA, HEOOXOAMMBIX Ui Iepexoga K cucteme koopauHart 1995 roma, a Ttakke B
COOTBETCTBUM ¢ «OCHOBHBIMU TIOJOKEHHUSMH O TOCYAApPCTBEHHOW TI€OAE3UYECKON CETH
Poccuiickoit denepanum».

B «PykoBojicTBE MOJIB30BaTENs 110 BBHITIOJHEHUIO pabOT B cucTteMe KoopauHat 1995 roma»
JTaHO TIpeJICTaBJICHHE O crucTeMe reoe3ndecknx koopauHat 1995 rona (CK-95), ee ocoGeHHOCTAX U
npeumyniecTBax nepes cucreMoil koopauHat 1942 roga (CK-42), o BO3BMOXHBIX 3aTpy/IHEHUSX,
BO3HUKAIOMIUX MpHU mnepexoae K mpumenenuto CK-95, ocoOeHHO Ha HayanbHOW CTaguM, KOrJa
OOJIBIITMHCTBO CYIIECTBYIOIIMX I€O/IE3NIECKUX MAaTEPHAIOB U TOMOCHhEMOK ertie cBsizanbl ¢ CK-42 u
HOCST Ha cebe OTImeyaToK ee HeJOCTaTKOB.

B «PykoBoacTBe monb3oBatTens» naHbl oOume pexkomeHmanuu mno padore ¢ CK-95 u
KOHKpPETHbIE yKa3aHUs MO MOPSAIKY U COACPKAHUIO NEUCTBUM MPU PEIICHUH PA3IHYHBIX TUIIOBBIX
3a7a4 M MCMOJb30BAaHUM CHELMATU3UPOBAHHOIO IPOrPaMMHOIO 0O€CHEedYeHUs, ONUCAHHE
ABTOMATHU3MPOBAHHOTO KaTallora, €ro cojepxaHus, (yHKIMOHHPOBAHUSA, cOCTaBa U (OpMbI
nH(popMalLnu, IPECTABIAEMON MOIb30BATEISM.

OOmiee coaepkaHHE pYKOBOJACTBA M PEKOMEHJALMU PACCYMTAHbl Ha PAa3IMYHYIO
KBaJTM(PUKAIHIO TTOJIb30BATEINEH.

Hacrosimuit HTA monaroroBien B cooTBeTcTBUU ¢ TpeboBanusmMu Wuctpykumn ['KUHIT
(THTA)-119-94.

«PyKOBOACTBO MONIb30BaTENs MO BBINOJHEHUIO paboT B cucteMe koopauHat 1995 roma»
COCTaBJIEHO B pPa3BUTHE OCHOBHBIX MOJOXKEHUH, MHCTPYKIMM, HOPM M TNPaBUJI MO BHIIOJHEHHUIO
paboT B cucTteMe reofie3ndeckux koopauHat 1995 rona Ha teppuropun Poccuiickoit @eneparium.

PykoBonctBo  paspaboramu:  k.T.H.  H.A.  boBmmH, a.r1.H. B.B.  Bposap,
K.T.H. I'.B. JlembsiHOB, k.T.H. B.11. 3y6unckuii, A.H. Maiiopos, H.B. Maiiopoga.

VYTBepkIeHO NpHuKa3zoM pykoBoautens DexepanbHON CayX Obl T€0/e3Un W KapTorpapuu
Poccum ot 1 mapra 2004 r. Ne 29-mip.

Broaurcs B aeiictBue ¢ 1 mapra 2004 roaa.

© PockapTorpadus, 2004



HEPEYEHD coxkpamenni

AI'T KT'C

ATTI
AIC

BI'C

I'BO

ITC
IJIOHACC
I'CBY
JrC

KBO

KI'C

B3

13-90

I19BM
PAH
Crc-1
CK-42
CK-95
CKO
PAI'C
oIl
GPS

ICRS
ITRF
ITRS
UTM

WGS-84

aCTPOHOMO-T€0/I€3UYECKHUE IMYHKThl KOCMUYECKON
reoae3NYeCcKOn ceTr

a’poreoie3NUecKoe MpeanpusiTHe
aCTPOHOMO-T€0Ie3U4ECKasi CETh

BBICOKOTOYHAs I€0/Ie3UUecKas CeTh

TJIaBHAs BHICOTHAsl OCHOBA

roCyJIapCTBEHHAs €0Ie3MUECKasi CETh

rJ100anpHas HaBUTaLlMOHHASI CITy THUKOBAs CCTEMa
roCyJIapCTBEHHAs CIIy>k0a BpEMEHH U YaCTOTHI
JIOIUIEPOBCKAs Fe0AE€3UUECKasi CETh
KOOp/AMHATHO-BpPEMEHHOE obecrieueHue
KOCMMUECKas Ie0/Ie3u4ecKas CeTh

napaMeTpsl BpaleHus 3eMiIu

cucTeMa reojie3ndeckux napamerpoB 3emin 1990 roga
(«ITapameTtpsl 3emmau 1990 ronar)

MePCOHAIbHAS SJIEKTPOHHO-BBIUYMCIUTEIbHAS MallITHA
Poccuiickas Akanemust Hayk

CITyTHUKOBAs reojie3ndeckas ceTh 1 kiacca

cucreMa koopauHart 1942 rona

cucreMa koopauHat 1995 rona
CpeIHeKBaIpaTHyecKas omunoKa

(dyHIaMeHTaIbHAS aCTPOHOMO-TE0Ae3UIeCKasl CeTh
(yHIaMeHTaNIbHbBIE T€0/Ie3NUYECKHE MapaMeTPhI

Global Positional System (rio0anbHas HaBUTAIIHOHHAS
cucTemMa)

International Celestial Reference System (MexmyHapoaHas
HeOecHast OropHasi CUCTEMa)

International Terrestrial Reference Frame (MexaynapogHas
o01e3eMHas POCTPAHCTBEHHASI CHCTEMa KOOP/IMHAT)

International Terrestrial Reference System (HoBas
MEXIyHApOHAS 3eMHasl OIIOpHAsl CHCTEMa)

Universal Transverse Mercator (mornepeyHo-IHIHHIPHYECKas
npoekuus Mepkaropa)

Wold Geodetic System (MupoBas Teoie3udeckasi CucTeMa
1984 rona)



BBEJAEHHUE

CoBMecTHbIM pemieHueM [naBHoro ympamienus reonesun u kaprorpapuu (I'YT'K) u
Boenno-tonorpaguueckoro ympasinenus IenepanpHoro Illtaba Munucrepcrsa OGoponsl (BTY
'l MO) ot 4 utons 1942 rona B kauecTBe peepeHI-ILIUICOUIA IPU YPaBHUBAHUU aCTPOHOMO-
reoge3ndeckoil cetn CCCP ObU1 MPUHAT AJUTUIICOU] ¢ mapaMmerpamu: a = 6378245, a.=298.3 (B

nocieayomeM nonyuuBiiero ums KpacoBckoro), a cucreMy KOOpAMHAT, B KOTOPOM BEJIHCH
BBIYUCIICHHsI, OBLJIO pEIIeHO HMMEHOBaTh cuUcTeMOl KkoopauHat 1942 roma. Enmnas cucrema
reojie3ndeckux koopauHat 1942 roga Owina BBeaeHa nocranoBieHueM Cosera MunuctpoB CCCP
ot 7 anpens 1946 roga Ne760 u npocmysxuna okoso 50 ser. OHAaKO B HACTOALLEE BpeMsl CUCTEMA
koopauHat 1942 roga BO MHOTOM YK€ HE OTBEUYAeT COBPEMEHHBIM TpPEOOBAHUAM HAyKU H
MPAKTUKH.

Enunas rocynapcTBeHHasi cucteMa reojesndeckux koopauHat 1995 roga (CK-95) BBenena
nocranoBieHueM [IpaButennbctBa Poccuiickoit @enepanuu ot 28 utons 2000 roma Ne 586 «O6
YCTAaHOBJIEHUM €AMHBIX TOCYJAapCTBEHHBIX CHCTEM KOOPAMHAT» JJI MCIOJNb30BaHUS IpU
OCYIIECTBIICHUH I'€0/Ie3NUECKUX U KapTorpaduieckux padot HaunHas ¢ 1 uronsg 2002 roaa.

VYkazanueiM moctaHoBieHueMm [IpaBurensctBa Poccuiickoit @enepammu Pockaprorpadum
ObUIO MOPYYEHO OCYIIECTBUTH OPTraHU3ALMOHHO-TEXHUYECKUE MEPONPUSATHs, HEOOXOJUMBbIE IS
Iepexo/ia K UCIOJIb30BaHUI0 cUCTEMBbl kKoopAuHAT 1995 roga. Jlo 3aBepiieHHs STUX MEPOIPUITHIA
[IpaButensctBo Poccuiickoit denepanyy NOCTAHOBWIJIO HCIOJb30BATH E€IUHYIO CHCTEMY
reojie3nveckux koopauHat 1942 rona.

LlenecooOpa3HOCTh BBEICHHMS CHCTEMbl KOOpAuMHAT 1995 roma COCTOMT B MOBBILIECHUU
TOYHOCTH, OIIEPATUBHOCTH M IKOHOMHYECKOW 3(P(PEKTHBHOCTH pemIeHus: 3a/1ad TeoAe3MYeCKOro
o0ecreyeHus, OTBEYAIOLIEr0 COBPEMEHHBIM TPeOOBAHUAM 3KOHOMUKH, HAYKH U 0OOPOHBI CTPAHBI.

[lonyuennas B 1995 romy B pe3ynbTrare COBMECTHOTO YpaBHUBAHHSI KOOPIMHAT ITyHKTOB
kocmuyeckoir reoaesmueckor cetu (KI'C), mommepoBckoii reoxmesmueckoit cetu (HAI'C) u
actpoHoMo-reone3nueckoil cetu (AI'C), cucrema koopauHat 1995 rona 3akpemieHa MyHKTaMu
rocyaapcTBeHHou reoaesndeckoii cetu (I'TC).

Cucrema koopauHat 1995 roma crporo coryiacoBaHa C €AMHOM TOCYJIapCTBEHHOMN
reorieHTprueckoi cucremoi koopauHat [13-90 (cm. nokymenT «Ilapamerpsl 3emiun 1990 ronay).

Cucrema koopauHat [13-90 3akpernsieHa MyHKTaMH KOCMHMYECKOW T€0J€3MUYECKOM CETH.
ToyHOCTE OTHECEHUSI CUCTEMBI K LIEHTPY MacCc 3€MJIM XapaKTEpU3yeTCsl CPEAHEN KBaJpaTHUECKON
omnOKoi mopsiaka 1 M. 3a OTCUETHYIO NOBEPXHOCTh B TOCYIapCTBEHHOW TIEOLIEHTPHUYECKON
cucreMe koopauHaT (I13-90) npuuAT o0OWMI 3eMHOH SUIMICOMA CO  CIEAYIOUIMMHU
reOMEeTPUUECKUMHU MTapaMeTpamu:

e Qounbiast moayock 6378 136 Mm;

e coxkatue 1:298,257839.

LenTp sTOro smaumncousia COBMELIEH C HAayaJloM TEOLEHTPUYECKOW CUCTEMBl KOOPAMHAT;
TUIOCKOCTH HAYaJIbHOTO (HYJIEBOT0) MEpUANAHA COBIA/IACT C IMJIOCKOCThIO XZ 3TOW CHCTEMBI.

l'eomerprueckue mapamMeTpsl  OOMIETO 3€MHOTO  JJUIMTICOMAA  TPUHATHl  PABHBIMH
COOTBETCTBYIOIIMM IIapaMeTpaM YpPOBEHHOTrO 3JuiMmncouaa BpamieHus. [Ipu sToM 3a ypoBEHHBIH
AJUIMIICOU]] BpAlllEHUsl MPHUHATA BHEIIHSAS [OBEPXHOCTh HOPMaJIbHOM 3eMiM, Macca U yrioBas
CKOpPOCTb BpAaILEHUS KOTOPOM 3aal0TCsl PaBHBIMHU Macce U YIJII0BOM CKOPOCTH BpallleHUs 3EMIIH.

Macca 3emnu M , Bkirodas Maccy ee arMochepbl, YMHOKEHHAs Ha TIOCTOSIHHYIO TATOTEHUS

f, cocTaBlseT TeOlEHTPUUYECKYI0 TIPaBUTAIMOHHYIO TOCTOsHHYI0 fM = 39860044 x 10’ M/,
yIJIOBasi CKOPOCTh BpallleHUs 3eMJIM @ TpuHATa paBHOU 7292115 x10™" pan/c, TapMOHHYECKUI
KOA(QQHIMEHT TeoNnoTEeHIMala BTOPOU CTemneHu J,, ONpeNeNsionMid cxaTtue OOIIero 3eMHOTro
3JUIAINICOUIA, TPUHST PaBHBIM 108263x10°®.
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3a orcuerHyto mnoBepxHocTh B CK-95 mpumsar pedepenmn-ammunconn Kpacockoro c
napamMeTpamu:

e Oonvuas nonyocst 6378245 m;
e cocamue 1:298,3.

['maBHBIE OCHM OTCYETHOIO JJUIMIICOMJA MapauIeNbHBl MPOCTPAHCTBEHHBIM OCSIM CHCTEMBI
koopauHat 113-90. [Tonoxxenune nagana CK-95 3agano Takum o6pa3oM, 4TO 3HAUYEHUS KOOPIUHAT
nysnkta ['T'C IlynkoBo B cuctemax CK-95 u CK-42 coBnanarot.

[lepexon ot reoueHnTpudeckoit cuctembl koopauHaT k CK-95 Bemonnsercs no ¢opmynam,
MIPUBEICHHBIM B MPUIL. 1.

[lonoxxeHne TYHKTOB B IPUHATOM cHUCTEME KOOPAMHAT 3aJaeTcsi  CIEAYHOIIHUMU
KOOpJMHATAMU:

®  NPOCMPAHCMBEHHBIMU NPAMOY20TbHbIMU Koopounamamu X, Y, Z (nanpaeénenue ocu Z
cognadaem ¢ OCbl0 8PAUEHUS OMCUEMHO20 IIIUNCOUOd, 0Cb X Jiexcum 8 HNIOCKOCU
HYe8020 Mepuouauma, a ocv Y Oononusem cucmemy 00 NPABOU; HAYALIOM CUCHEMbl
KOOPOUHAM ABIAEMCS YeHMP OMCYEmMHO20 dNIUNCOUOA);

®  2eolde3uuecKuMu KoopouHamamu. wupomou — B, doneomotii — L, evicomoti — H;

®  NIOCKUMU NPAMOY20JIbHbIMU KOOPOUHAMAMU X Uy, @bluuciasemvimu 6 npoexyuu laycca -
Kprozepa.

['eone3nueckast BeicoTa H 00pasyeTcsi Kak cyMMa HOPMAaJILHOM BBICOTHI M BBICOTHI KBAa3UT€OM 1A
HaJl OTCYETHBIM JUIUIICOUIOM.

HopmanbHble BBICOTBI T€OJE3NYECKUX ITYHKTOB OMPEACIIAIOTCS B banTHiicKoil cucTeMe BBICOT
1977 rona, MCXOAHBIM HAYAIIOM KOTOPOW SBJSIETCA HyJb KpOHIITAATCKOTO (DyTINTOKA, a BBICOTHI
KBa3UI'€OM 1a BEIYUCIISIOTCS HaJ asuconnioM Kpacosckoro.

[Tpu pemeHNM crenUalbHbIX 337ad4 MOTYT MPUMEHSTHCS U JIPYTUe MPOEKIMH MOBEPXHOCTU
3JUIATICOU/IA Ha TUIOCKOCTb.

Tounocts CK-95 xapakTepusyercsi CIEAYIOIMIMMHU CPEAHUMHU KBAJPAaTHYECKHUMM OIIUOKaMHU
B3aMMHOI'0 MOJIOKEHHUS MTyHKTOB 10 KaX/101 U3 MIIaHOBBIX KOOPANUHAT:
o 2 -4 cm— ona cmedxcuvix nynkmos AI'C;
e 0,3-0,8m—npupaccmosnusx om 1 0o 9 muicay km.
ToyHOCTH HOPMAJIBHBIX BBICOT, B 3aBUCUMOCTH OT METOJIa UX OINPEACIICHHS, XapaKTePU3yeTCs
CIEYIOIUMHU CPETHUMHU KBaJIPAaTHUECKUMU OIINOKaMU:
e 06-10 cm — 6 cpednem no cmpate u3 ypasnueanus nugenupHoix cemeti I u Il knaccos;
e (,2-0,3 m — uz acmponomo-eeooezuueckux onpeoenenuti npu cozoanuu AIC.
ToyHOCTh TNpEBBINIEHUH BBICOT KBA3UT'€OUAA ACTPOHOMO-TPABUMETPUUYECKHUM METOJIOM
XapaKTepU3yeTcsl CISAYIOUUMHI CPEAHIUMH KBAAPATUICCKIUMH OIIMOKAMMU:
e 6-9cm—npupaccmoanuax 10-20 km;
e 0,3-0,5m—npupaccmoanuu 1000 km.
Cucrema xkoopaunat CK-95 ortnuyaercs ot cucrembl koopauHat CK-42:
®  nosviueHUeM MOYHOCIU Nepedayu Koopouram Ha paccmosus ceviute 1000 km 6 10 - 15 pas
U MOYHOCMU 83AUMHO20 NOJIOHCEHUSL CMENCHBIX NYHKMOB 8 20CYOapCMBEHHOU 2e00e3U4ecKoll
cemu 6 cpedHem 6 2 - 3 pasa,
®  00UHAKOBOU MOYHOCMbIO PACAPOCMPAHEHUS CUCIEMbl KOOPOUHAm OJisl 6Cell meppumopuu
Poccuiickoii @eoepayuu u cmpan, exoouswux ¢ cocmag CCCP;
® omcymcmeuem pecUOHANbHLIX Oehopmayull 20CyO0apCmeeHHol 2e00e3Uyeckol cemu,
docmuzaowux 6 cucmeme koopouram 1942 200a HeckoIbKUX Mempos;
®  BO3MOJCHOCMbBIO CO30AHUS BbICOKOIPDEKMUBHOU CUCEMbl 2e00e3UtecK020 0becneyenus

HA OCHO8€ UCNONb308AHUSL 2NI0OAILHBIX HABUSAYUOHHBIX cnymHukogvix cucmem I JIOHACC
u GPS.



K nacrosimemy Bpemenu pa3padoTaH psia 1okyMeHTOoB [1-5, 7-11, 13], npeaHazHaueHHBIX 17151
pa3nuuHbIX oTpeduTeneit g 6onee ycnemnoro nepexoga or CK-42 k CK-95.

Hacrosimee “PykoBoAcTBO Mmosb30BaTeNs MO BBITOJHEHHIO paboT B cucteMe koopauHat CK-
95” conepxut Oosiee monHyr wuHpopMmammio 060 CK-95 u ee ormmumm or CK-42, a Takke
PEKOMEHJalH 110 PELICHUSIM 33]a4, BO3HUKAIOLIUX MEPE] OJIH30BATEIEM B CBSI3H C TIEPEXOJOM OT
CK-42 x CK-95. PykoBOACTBO pacCUMTaHO Ha IOJb30BaTeNel, pabOTalOUIMX KaK B BEJIOMCTBE
Pockaprorpadumn, Tak U B JpyruxX MHHUCTEPCTBAX U BEIOMCTBAX.

PYKOBOI[CTBO BKJIFOYACT TIATh Pa3aciioB U JACCATb HpI/IJ'IO)KeHI/II‘/JI.

B pazpmene 1 “O6mas wacte” gaHo oOmiee mpeAcTaBieHHE OO0 OCHOBHBIX TOHATHUSAX B
r'e0J1e31H, B3AUMOCBS3SIX I€0IC3UNYECKUX JAHHBIX, TTOTyYaeMbIX PA3TMYHBIMUA METOJaMHU, OCHOBHBIX
CUCTEMax KOOpJMHAT, Ucnoiib3yeMbix B reoge3uu. [lano omucanne CK-42 u CK-95 u meronos,
WCIIOIb30BAaHHBIX TIPU CO3JIaHUM ITHX CUCTEM KoopauHaT. [IpuBeneHo omucaHue COBPEMEHHBIX
paboT, HampaBJICHHBIX Ha COBEPIICHCTBOBAHWE TOCYJAapPCTBEHHOW T€0AE3UYECKON OCHOBBI, YiKe
ceifuac obecreunBarOIMX BO3MOXKHOCTh KOHTponsi CK-95 u ee Oonee sddexkTHBHOrO
WCIIOJIb30BAaHUS B CBSI3M C IIMPOKUM HCIIOJNB30BAHHEM CITyTHUKOBBIX METOJOB IPU BBIMOIHEHHUH
re0/Ie3NIECKUX padoT.

B paznene 2 paccmarpuBaroTcs oOlue pEeKOMEHIAIUU 10 PEIICHUIO 3a/lad, CBSI3aHHBIX C
nepexoaom ot CK-42 k CK-95.

Paznen 3 mocsameH cpaBHuTenbHOMY aHanuszy JAedopmanuit CK-42 u CK-95 B
npencraBieHny ux B Buae Aedopmarmii [TC B 3THX cuctemax.

B pasmene 4 npano oOimiee oOmMcaHWe CPEACTB XPAHEHHS TEOMIE3MYECKUX JaHHBIX
(beneparbHOro ypoBHS, 00€CIIEYNBAIOIINX UCXOJAHYIO OCHOBY MPAaKTHYECKOTro ucmnoiab3oBaHus CK-
95, ¥ CTPYKTYpHI OaHKA T€0IC3MUSCKUX JTAHHBIX.

B pasnene 5 naHo ommcanue CTaHAAPTHBIX BO3MOXKHOCTEH ucnonb3oBanust CK-95 u nanubix
BHOBb CO37]aBa€MbIX TOYHBIX TOCYJApCTBEHHBIX T€OJIE3UYECKUX CETeH TpHU BBINOJIHEHUU
re0JIe3NYECKUX PabOT Pa3IMYHOTO HA3HAYECHUSI C TMPUMEHEHHEM COBPEMEHHBIX CITyTHHUKOBBIX
GPS/TJIOHACC texHosoruii.

B npui. 1 ganer napamerpsl cBa3u Mexay cuctemamu koopauHat CK-95 u 113-90.

B npun. 2 npuBeneH yaoOHbIi ais peanm3arnuu Ha [ID9BM anroputM mpsiMoro u oOpaTHOTO
nepexona OT recoAC3NUYCCKUX KOOPANHAT K IMPOCTPAHCTBCHHBIM IMPAMOYTOJIBHBIM KOOpJAUHATAM.

B npun. 3 u 4 nano onmcaHue MpoLeIyp MOJTYYEHUS] U UCTIONb30BaHUs HU(POBBIX MOAETCH
peoOpa3oBaHus KOOPAWHAT C MCIIOJIB30BAHMEM CIIEHUATIbHBIX NPOTPAMMHBIX CPEACTB OOILEro
NOJIb3OBAHHUA W HNPUBCACHBI TMPAKTUYCCKHUC TIPHUMEPBI TMPUMCHCHUA TaKUX MOIIGJIGP'I JJISL
npeoOpazoBanus KoopauHaT mexay cucreMamu CK-42 u CK-95

B mpun. 5 u 6 pgaHo omnucaHue MOpoLEAYyp MOJYYEHUS M HCMHOJb30BAHHS IMapamMeTpoB
OpPTOTOHANILHOTO  MPEoOpa3oBaHMsl KOOPAWHAT ©  TPHUBEACHBI MPAKTUYECKUE  TPUMEPHI
WCIIOJIb30BaHUsl TMpeoOpa3oBaHUl Takoro BUAA NPUMEHUTENBHO K 3a7adyaM Iepexoia MExXIy
cuctemamu CK-42 u CK-95.

B npun. 7 npuBeneHa kapTa-cxema 30H JIeATeNbHOCTH oTBeTcTBeHHOCTH AI'TI Ha Teppuropun
Poccuiickoit ®eneparnumu.

B npun. 8 mpuBeneHa cxeMa pacmoNIOKEHUS PETHOHOB, [UIS KOTOPBIX TpedyeTcs
KOoppekTupoBka kapt Macmrados 1:10 000, 1:125 000, 1:50 000.

B npun. 9 mpuBeneHa kapra-cxema BBICOT KBazureouaa Hax ajunconsiom KpacoBckoro Ha
tepputoputo Poccum.

B npun. 10 mpuBenena kapra-cxema BbICOT KBa3Ureoua HajJ OOIIMM 3€MHBIM SJUTUIICOMIOM
Ha Tepputoputo Poccun.



1. OBIIIASI YACTh

['eome3nueckre U3MEpEHUS CHOyKaT [ MaTeMaTH4ecKoro OmHucaHus (U3HUECKOM
MOBEPXHOCTH 3€MJIM B €IMHOW CHUCTEME KOOpAWHAT. Pe3ynbTaThl Teofe3nuecKuX NU3MEpPEeHUH, Kak
WCXOJHBIC JAaHHBIC ISl PEIICHUs T€OAe3WYEeCKUX 3aJad TaKOTO POJa, OTHOCITCS K MOBEPXHOCTH
amrricona. [lapaMeTpbl 3eMHOTO 3JUTMTICOMAA BBIBOMINCH MHOTOKPATHO YUYEHBIMH Pa3HBIX CTPaH
Ha OCHOBAaHUHU aCTPOHOMO-TE€0E3UUECKHIX, TPAaBUMETPHUUECKHX, a TTO3IHEE U CITyTHHUKOBBIX JAHHBIX
nu3MepeHuil. B pa3HbIX cTpaHaX UCTIONB3YIOT PA3ITUYHBIC AIITHIICOH/IBI.

Ha puc. 1 nokazan sinuncous BpaieHus ¢ eHTpom O, 0ChIo BpalieHus Z, 3KBaTOpUaIbHbIM
AIUTUIICOM, TIPOXOJSIIIAM 4depe3 TIockocTh OXY, U MEpUIMAHHBIM JUTHIICOM, MPOXOSIINM Yepe3
TOUKY Hayana cuera JoIroT U uepe3 miaockocth OXZ. K mapamerpam 3eMHOTO 3JUIMIICOMAA
OTHOCSTCSI:

a — Oonpias (3KBaTOpUANIbHAS) TIOTYOCH AIUIUIICOUIA;

b —manas (nmoJsipHas) MOJIyOCh IUTUIICOUIA;

Q - TONSIPHOE CHKAaTHE DIUTUICOUIA: O = (a - b)/ a;

e — TIepBbIil IKCIIEHTPUCUTET MEPHAHAHHOTO JJLIMIICA: e = (az -b’ )/ a’=2a-a’.

Cucrema reone3ndeckux (reorpauueckux) KOOPAMWHAT OMPEAENseTCs T'e0Je3nYeCKUMU
UpoTON B, nonroron L u reone3ndeckoit Beicoroit H.

['eomesnueckast mupota B — yroia MexAy HOPMalbl0 K TOBEPXHOCTH SJUIMIICOMAA B
HCCIIEyeMOH TOYKE U TUIOCKOCTBIO 3KBATOPA.

['eonesnueckast monrora L — OBYTpaHHBIA YroJi, 0Opa3OBaHHBIM IIOCKOCTHIO HAuaIbHOTO
MepHUIraHa U MII0CKOCTBI0 MEPUIMaHa UCCIIETyeMOM TOUKH.

['eone3nueckast BoicoTa H — pacCcTOsIHUE OT UCCIEAYEMOM TOYKU MO HOPMAJH K SJUIUTICOULY
710 €T0 TMOBEPXHOCTH.

[IupoTHl TOYEK, PACHOIOKEHHBIX B ceBepHOM Tomymapuu oT 0° Ha skBatope 10 +90° Ha
CeBepHOM TI0JIFOCE, HA3BIBAIOT Ce6epHbIMIL, UPOTHI TOUEK K0KHOTO nonymapus oT 0° Ha SKBaTope
10 +90° nHa IOxHOM momoce — 102cHbimu. JIOATOTHI TOUEK, PACTIONOKEHHBIX BOCTOUHEE HYJIEBOTO
Mepuauana 10 Mepuauana 180°, Ha3BIBAIOTCS 60CMOUYHbIMU, JONTOTHI TOYEK, PACIIONOKEHHBIX
3anajiHee HayaabHoro Mepuauana or 0° Ha HadanbHOM MepHauane 10 180° Ha IPOTUBOIOIOKHOM
MepHIUaHE — 3aNAOHbIMU.

UroOpl u30€kaTh CMEHY HANpaBICHHWN OTCYETa KOOPAWHAT B TMONYLIApUAX, HaApSAy C
YKa3aHHBIMM BBILIE, IPUMEHSIOT OHU(POBKU KOOPAMHAT, H3MEHSIOMUXCA MO mmpoTe oT — 90° Ha
FOxHOM momioce 10 +90° Ha CeBepHoM nomioce, u 1o gonrote - oT 0° 10 360°: B Bocrounom

IIOJIYLLIAPUH OT 0° 10 180° , U laiee B 3aMaiHOM IMOJIylIapuH OT 180° no 360°. [Ipu aTOM OTHAamaer
HE0OXOUMOCTD MOSICHEHUH B KAKUX MOJIYIIAPUSAX HaXOJUTCS HCccleayeMast TOUKa.

ACTpOHOMHYECKUE KOOPJIMHATHI, OTHOCSIIUECS K YPOBEHHOW MOBEPXHOCTH, ONPEACIISIOTCS
ACTPOHOMUYECKUMH IIUPOTON U JOJITOTOM.

OTtBecHast IMHUS - HOPMaJIb K YPOBEHHOM OBEPXHOCTH.

ACTpOHOMHMYECKAs] IIMPOTA (@ - YroJl MEXKIYy OTBECHOW JIMHUEH B HCCIENYEMOW TOYKE M
IJIOCKOCTBIO SKBATOPA.

AcTpoHOMHYECKasi TOJTOTAa A - NBYTPaHHBIA yroJl, 00pa30BaHHBINA IIOCKOCTHIO HAYAJILHOTO
MEpUIuaHa U IUIOCKOCTBIO aCTPOHOMMYECKOTO MEpUIMaHa MCCIETyEeMOM TOUKH, MPU 3TOM MOJ
IJIOCKOCTBIO ACTPOHOMMYECKOTO MEpUJIMaHa TMOHUMAETCA IIJIOCKOCTh, TMPOXOJAIIas dYepe3
OTBECHYIO JIMHUIO B 3TOH TOUYKE U MapajuiebHas OCU MUPA.



Z  ¢usuueckas nosepxnocmsp 3emiu
K

M

H} H K8a312eouo

Q)

IUNCOUO

Puc. 1. T'eomesmueckue mmpora B, pomrora L, Bbicora H U HpsIMOYTOJbHbIE

MPOCTPAHCTBEHHbIE KOOpAUHATHI X, ¥, Z.

Ha puc. 1 o603Ha4eHO:

B, - HopManbHas reojie3ndecKas MIMPOTa;

g - HampaBJICHUE CUJIbI TsKECTH B Touke K Ha moBepxHOCTH 3eMiu;

¥ — HaIlpaBJICHUE KacaTEJIbHOM K CUJIOBOM JIMHUM HOPMAJIBHOIO MOJisA B Touke K.
& - cocTapisonIas yKJIOHEHUS OTBECHOW JIMHUY B IJIOCKOCTH MEpPUIMAHA;

@, A — acCTpOHOMHYECKHE LIUPOTa U JOJITOTa;

H - reone3ndeckast BbicoTa B Touke M, paBHas H = H), + ¢,

rae

H’ - HopMmaibHast BbIcOTa B TOUYKEe M;

{ - BbICOTa KBa3ureou1a (aHOMaus BBHICOTHI) B TOuke M.



B reoxesmueckux paborax 00s3aTENBHO YUUTBHIBAIOTCS PA3IMUUs MEKIY T'€0Ie3UICCKIMU U
ACTPOHOMUYECKUMHU  KOOpAMHATaMH, OOYCIIOBJICHHBIC BJIHMSHHEM BBIOOpa pa3MepoB U
OPHEHTUPOBKHU peepeHI-3JUTUIICONIA U YKIIOHEHUSIMHA OTBECHBIX JIMHHIA.

ACTpOHOMO-T€0/Ie3NYECKOe YKIOHEHHUE OTBECHOH JIMHUU (B TE€OMETPUUYECKOM OIPEICTICHHUN)
— YroJI MeX/y HalpaBJICHUSIMHU OTBECHOHN JTMHUN U HOPMAJX K pedepeHI-dIUTUTICOUTY.

CocraBnsiomue acTpOHOMO-TE0JIE3NUECKOr0 YKIOHEHHs B IUIOCKOCTH MepuauaHa &, W B

IUIOCKOCTH TIEPBOTO BEPTHKAIa 7], OIPEACISAIOTCS W3 CpPaBHEHUS Teoje3ndeckux B, L u
aACTPOHOMHYECKHX ¢, A KOOpIUHAT:
_ »» .
Er=0—-B-0171"Hsin2B,
1, = (A—L)cos B.
Pa3HOCTB reone3ndeckoro A, acTPOHOMHYECKOTO a3HUMYTOB (., HEKOTOPOTO

HaIlpaBJICHUA B ,Z[aHHOfI TOYKE OIIPCACIIACTCA U3 BBIPAKCHUSA:

Ar = yerp — (/1 —L)Sin(p + 1cos A, —¢gsin A, ,

1gz
II€ Z - 3eHUTHOE PACCTOSHUE HAIIPABJICHUS B JAHHOU TOYKE.

[lonHOE yKIIOHEHHE OTBECHOM JMHUU (B (U3UYECKOM OIPENEICHUHM) U — YToJl MEXIy
KacaTeJIbHBIMU K CHJIOBBIM JIMHUSAM PEAJIBHOTO U HOPMAJIBHOTO TOJIEH CUIIBI TSYKECTH, TO €CTh yTOJI
MEXKy HaIIPaBJICHUEM JECUCTBUTEIIBHON CWION TSDKECTH g W HANPABICHHEM HOPMAJIBHOM CHIIBI
TSDKECTH ) B UCCIIENYEMON TOUKE.

CocraBnsoomye yKIOHEHUS OTBECHOM JMHUM B IEPBOM BEpTUKANE B (PU3MUECKOM U
TFE€OMETPUUYECKOM ONPEIEICHUN COBNAJAOT, TaK KaK CHJIOBBIC JIMHUM HOPMAJIBHOIO IOJIS CHJIBI
TSYKECTHU — IUIOCKHE KPUBBIE, JIEXKAIINE B MEPUINOHAIBHBIX IUIOCKOCTSX.

Cocrapnsiomasl YKJIOHEHUS! OTBECHOW JIMHUM B IUIOCKOCTH MepuamaHa &' (B (U3MUECKOM

OTIPENICTICHUU) — YTOJ MEXAYy KacaTelIbHOW K CHJIOBOM JIMHMM HOPMAJBHOTO TIOJISI M MPOEKIUEH
CUJIOBOW JIMHUU PEAIBHOTO MOJIS CHIIBI TSKECTH HAa MEPUIUOHAIBHYIO IIOCKOCTb.
!
§'=¢-B,=¢p-B-B,
rae B, - HopMaibHas IHAPOTa;
oB=B,-B=0,171"-H -sin2B;
H — reone3ndeckas BbICOTA.
AOCONIOTHOE YKJIOHEHUE OTBECHOW JIMHUU - YKJIOHEHHE OTBECHOW JIMHUH, OMpPEIEIsieMOe
OTHOCUTEIFHO HOPMAJIU K 00IIEMY 36MHOMY JLTUTICOUTY.

OTHOCUTENBHOE YKIOHEHUE OTBECHOU JIMHUU - YKIIOHEHHE OTBECHOW JMHHH, OMPEICIIIeMOe
OTHOCHUTEJILHO HOPMAJIU K peepeHII-3/UIUIICOU Y .

PasHocTH MeEXIy OTHOCHTENBbHBIMH ¢',77 WM aOCOMIOTHBIMH &',77  COCTaBIISIOIIMMU
YKJIOHEHHsI OTBECHOM JIMHUM BBIYUCIIAIOT CIETYIOUIMM 00pa3oM:
roEzr) .
(§ -& )— g.sinL—¢g coslL,

(-1)= (ex cosL+e&, sin L)sinL +¢&,cosB,

rae €.,&,,&, - YIJIOBBIC 3JICMCHTBI OPUCHTUPOBAHUS pe(bepeHuHofI CHUCTEMBI OTHOCHUTCIIBHO

¥y b
00111e3€MHOA.

I'eonesndeckas BbicoTa H paBHa CyMMe HOPMaJIbHOW BBICOTHI H /M BBICOTHI KBa3ureouaa (:

H=H"+¢.

Hopwmanbhas Beicota H” onpeaensieTcs CIeayonM BhIpaKCHUEM:

1 1
Y — —
H __}/M(WM-WO)_ M Igdhs

m m OM



rne W,,W,, - 3Haue€HHA NOTEHUUAIOB CHJBl TSDKECTHU Ul YPOBEHHBIX ITOBEPXHOCTEH,

MPOXOASAIINX HAYAIbHBIA MYHKT (PYTIITOK) HA ypoBHE MOpst (TOoUKy O) 1 yepe3 Touky M. PasHocTb
noteHuuanoB Wo - Wy Ha3bIBalOT T€OIOTEHIINAILHOM OTMETKOM TOUKU M
g - 3HAUEHUS CUJIbI TSDKECTU B IIYHKTaX HUBEJIIUPHOTO XOJa;

dh - QJICMCHTApHOC U3MCPCHHOC IIPCBBIIICHUC,

yM - cpennee 3HaUEHNE HOPMATLHOM CHIIBI TSKECTH Ha OTBECHOU i MM :

M=y 03086 g

7J' - HOpManbHas CHIIa TSDKECTH Ha TOBEPXHOCTH OTHOCHMOCTH, BBIYMCIICHHAS T10
HOpMaJIbHOU (opMyJie KaKk (pyHKIUH IIHPOTHl B, .

[IpakTHyeckn pacyeT HOPMAaJbHOW BBICOTHI H, B TOYKe M OTHOCHTENBHO TOYKH K

BBITIOJTHSIFOT C UCIIOJIb30BAaHUEM CIIeAyIomen GopmMyIIbt:
y 14 KM
Hy,=H;+h™" +f,

1 1
rne f=—@Y -yOH, +—(g-»),, B,

m m

KM
h™" — n3MepeHHoe npeBblleHue penepa M Hax penepom K;

H,, — cpenusisa BoicoTa penepoB K u M,

(&= . cpenHee apu(METHIECKOE U3 aHOMAIMHA CHJTBI TSDKECTH B Toukax K u M.
Omnpenenenue oOOIIETO 3E€MHOIO HJUIMIICOMAa (AOCOMIOTHOIO 3E€MHOTO JIUIMIICOMIA) U
HOPMAaJILHOTO MOTEHIIMAaJa BBITOJHAETCS IPU CIIEIYIONINX YCIOBHIX:
1. Macca M, smumnconna papHa macce M, 3emin.

2. lleHTp ayMIcona COBNAAET ¢ HEHTPOM Macc 3EMIIH.
3. PasHocTb (A3 -C 9) MEXJly OSKBaTOPHAJIBHBIM UM MOJSIPHBIM MOMEHTAMHM HWHEPLUU

QJUUIUIICOUIa paBHA Cg - Pa3HOCTU MCXKAY CPCIAHUM U3 3KBATOPUAJIBHBIX W IMOJIAPHBIX

MOMEHTAMH WHEPLHUU 3eMIIH.
4. KoopauHatHas ocbh Z COBMAJAET C OChIO BpaILlEHUs 3EMJIU.
5. Tlorenuman U, Ha 3/IMIICOMAE paBEH MOTEHIMAILy 3€MJIM Ha ypoBHE Mops W, .

Pedepenn-annuncons (OTHOCUTENBHBIN JUTUIICOU) — JUIUIICOU ONPENEIEHHBIX Pa3MepoB,
TaKuM 00pa30M OPUEHTHPOBAHHBIN B Teie 3eMIIM, YTO Te€0JIe3MYECKHE KOOPAMHATHI KaKOTro-JIn0o
OJTHOT'O ITyHKTa MOBEPXHOCTU 3€MJIM OKa3bIBAIOTCS PaBHBIMH HaIlepe]] 3aJaHHbIM BEJIMYUHAM U IIPU
9TOM Majasi OCh JUIMIICOUA MMapaJljIesIbHa OCH BPAIICHUs 3EMIIH.

Ilocne ycraHOBiIEHMsI MapaMETPOB OPUEHTUPOBAHUS peepeHI-IUIUICoUa 3ahadya
OINpEACNICHUs] TE0/Ie3MUECKUX KOOPAMHAT JPYTMX IYHKTOB, PAacCIOJIOKEHHBIX Ha TEPPUTOPUU
JAHHOTO TOCyAapcTBa, (OPMAIBHO CBOJUTCS K ONPEAEICHUIO MPHUPAIEHUH 3THX KOOpIUHAT
OTHOCHUTEJILHO MCXOJHOT0O NyHKTa. [[sl ompeneneHust 3TUX NpUpAIleHUNl KOOpAWHAT H3ydaemas
TEPPUTOPUS MOKPBIBAETCS TPUAHTYJIALIUOHHBIMU u CITy THUKOBBIMH ceTsAMH,
MIOJINTOHOMETPUYECKUMH XO/1aMU U HUBEJIMPHBIMU IIOJIUTOHAMM.

Cuctembr koopauHat CK-42 m CK-95 ¢opmanbHO SBISIOTCS TUTAHOBBIMH CHCTEMaMU
koopauHaT. OJHAKO BO MHOTMX CIIyyasiX pe3yJbTaThl TIeOJe3UUECKUX ONpeeNeHUi ObIBaloT
MIpE/ICTaBICHbl OJIHOBPEMEHHO U IUIAHOBBIMHM KOOpAMHAaTaMu W BbicoTaMu. IIpu ucnonb3oBaHuu
CIyTHHKOBBIX METOJIOB IPOCTPAHCTBEHHOE TPEACTABICHUE IMOJOKEHUH ITyHKTOB SIBJISETCS
CTaHJapTHBIM. BO MHOTMX MpOrpaMMHBIX HPHUJIOKEHUSX MPH 00pabOTKEe KOOpAMHAT B CHUCTEMax
CK-42 u CK-95 mnpoctpaHcTBEHHOE NpEICTAaBICHUE IMOJOXKEHUH IYHKTOB MOXET OBITh
00513aTEIbHBIM.
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1.1. Cucrema xkoopaunat 1942 roga

1.1.1. Hauanom uCTOpHM NOCTPOCHMS B Halled CTpaHe €AMHOM IeoAe3MYecKOW CHCTEMbI
KOOpAMHAT MOXHO cuutath 1816 roxa. C sToro roga Havyaiuch pabOTHl TOA PYKOBOACTBOM
akagemuka IlerepOyprckoit Akanemun Hayk, ocHoBarenst ¥ mepBoro aupekropa IlynkoBckoi
obcepBatopru B.Sl. CtpyBe u reHepana oT wuH(paHTEpHH, ModyeTHOTO wWieHa [lerepOyprckoit
Axanemun Hayk K.M. TeHHepa 1o nposoXeHuto TPUaHTyJIALUOHHOTO psijia o Tepputopun Poccun
ot yctbs lyHas 1o CeBepHoro JlegoBuroro okeana yepe3 OUHISHANIO C BKIOYEHHUEM TEPPUTOPUI
HIsenuu u Hopeeruu. DTOT psili TpUAHTYJIALUH, TPOTSHKEHHOCTHIO 25°20°, MOIyYmIl B OCJIEACTBUN
Ha3zBanue nyru Ctpyse.

B 1898 romy Kopmycom Boennbix TomorpadoB mox pykoBoacTBoM Tenepana K.B.
Hlaparopcta OBUTO HA4YaTO ypaBHUBAaHHE pPAa3pO3HEHHBIX «TYOSPHCKUX  TPHAHTYIISALUN,
MOKPBIBABILIMX CTPaHy OT 3alaJHbIX I'paHUIl 10 Ypana, Bkiaodas Kaskas. 3aBepiieHa 3ta pabora
Obuta Tonmbko B 1926 romy uw3gaHumeMm cwiamMu BoeHHHO-TOmOTpaduueckol CiyKObl KaTaiora
Hlapuropcra. PedepeHI-3mIunconioMm cirykun 3juidncousi beccens, a MCXOIHBIMU ITyHKTaMHU
SIBJISJTUCH aCTPOHOMHUYECKasi oocepBaTopus B [leprite U MyHKThl TPHAHTYJISLIMA MEPUAUAHHON AyTH
Crpyse.

1.1.2. HauvanoMm cienyrouiero sTana MOCTPOCHUS €IUHOW CHUCTEMBI KOOpJMHAT Ha BCIO
tepputoputo Poccum sBnsercs 1928 ropn, xorna I'maBHeIM reonesnueckuM ynpasieHuem CCCP
ObL1a yTBEp)KJEHA €IMHasl CXEMa U IIPOrpaMMa pa3BUTHUS TOCYIapCTBEHHOM TPUAHTYJISIIUN CTPaHbI,
npennoxxenHas @.H. Kpacosckum. B cxeme ®@.H. KpacoBckoro nepegaua koopAuHAT Ha OOJbIINE
PacCTOSIHUSL OCYIIECTBISETCS MPOJIOKEHUEM 10 BO3MOXHOCTH BJOJIb MEPHUJIMAHOB U Mapasuieneut
3BEHbEB (PAA0B) TpUAHTYISIIMU 1 Kiacca, 00pa3yroUuX MpH B3aMMHOM MEPEeCeUYEeHUH MOJUTOHBI C
nepumerpom 800 - 1000 kM. 3BeHo TpuaHrymsauuu | kimacca JUIMHOM 00bIdHO He Oosiee 200 kM
COCTOUT M3 TPEYTOJIbHUKOB, OJIM3KMX K PAaBHOCTOPOHHUM, WJIM U3 KOMOMHALIMU TPEYrOJIbHUKOB,
re0JIe3NYECKUX YETHIPEXYTOJbHUKOB M IEHTPAlIbHBIX CHUCTEM. JIJIMHBI CTOPOH B 3BEHBSIX
TPUAHTYJIALMU 1 Kiacca COCTaBIAIOT, Kak mpaBwio, He MeHee 20 kM. Ha koHIax 3BeHbeB
TPUAHTYJIALMU | Kjlacca M3MEpSUIUCh Oa3MCHBIE CTOPOHBI HEMOCPEACTBEHHO Ipubopom Enepuna
(MHBapHBIMM TIPOBOJIOKAMM) WJIM CBeTofalbHOMepoM. Ha o0oux KoHIax Oa3HCHBIX CTOpOH (B
BEpIIMHAX IOJUTOHOB) ONpPENESUINCh MyHKTHI Jlammaca (acTpoHOMUYECKUE ONpeAeseHUs HUpPOT,
JI0ATOT U a3UMYyTOB). 3B€HO MOJMIOHOMETpUHU | Kiacca BBITSHYTO U COCTOUT He Oosiee ueMm u3 10
cTopoH anuHoro 20-25 kM. Ha oOoux KoHIaX KpallHMX CTOPOH 3B€HA (B BEPIIMHAX IOJMTOHOB)
OTIpeNieNIAloTCA MyHKTHI Jlammaca ¢ Iefbl0 MCKIIIOUEHHMs] HAKOIUIEHUS OLIMOOK OT IOJIMIOHAa K
MOJIMTOHY W PEUIeHUs] PeNyKLUHMOHHBIX 3a/ad BbICIIEH reoae3uu. s permeHust peryKIHOHHBIX
3aJa4 HEOOXOMMO 3HAaTh COCTABJISAIOLINE YKIOHEHUS! OTBECHBIX JIMHUH B MJIOCKOCTH MepuauaHa ¢
U B IUIOCKOCTH [I€PBOTO BEPTHUKAJA 7].

l'ocynapcTBeHHas reoje3nueckas ceTb Mmojpaszaeisuiack Ha cetd 1, 2, 3 u 4 Kiaccos,
Pa3UYAOIINXCA MEXKAY COO0M TOYHOCTHIO U3MEPEHUI YIIIOB U PACCTOSHHM, UTMHON CTOPOH CETH
U MOPAJKOM IOCJIEA0BATENBHOIO pa3BUTHA. OCHOBHBIE XapaKTEPUCTUKU ITOCTPOCHMSI aCTPOHOMO-
re0JIe3NYECKOM CeTH MpuUBeACHBI B Ta01. 1 B cooTBeTcTBHU C [6, 9, 13], [12, c. 360].

B 1930 rogy monm o6mmm pykoBoactBoM @.H. KpacoBckoro BbMHUCIUTENBHOE OIOPO
['maBHOTO reoe3nyecKoro ynpapieHHUs] IPUCTYIIIO K YpaBHUBAHUIO 8 MOJMIOHOB 1 Kiacca Juis
EBponeiickoit yactu CCCP. IlozaHee Kk 3TUM MOJUTOHaM ObUT MPUCOEAMHEH Y PAIbCKUM MOJIUIOH.
Bolunicnenus Benuch OTHOCUTENBHO JIIMIcouaa beccenst METo0M pa3BepThIBaHMSI, 32 HAYaJIbHBIN
MYHKT npuHuMancs NMyHKT CabnmHo. OCHOBHasi OCOOEHHOCTh M IJIaBHBIM HEAOCTATOK METOAa
pa3BepTBIBAHUA COCTOUT B TOM, 4YTO PE3YyJbTaTbl H3MEPEHUH, BBINOJIHEHHbIE Ha 3E€MHOMU
MIOBEPXHOCTU W PEIYLUPOBAHHBIE K YPOBHIO MOpsI NpH JajibHeleld oOpaOOTKM CUMTAIMCh
BBIMIOJIHEHHBIMH Ha TOBEPXHOCTU pedepeHu-sumicona 0e3 Kakux JuO0 TIONMpaBOK 3a
HECOBIIaICHUE IOBEPXHOCTH ALIUIICOMIA U YPOBEHHOM MOBEPXHOCTH HYJIEBON BBICOTHI.
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PaboTh! 0 ypaBHUBAHHIO TPHAHTYJLSIIIMK ObUTH 3aBepieHb! B 1932 rony u mpuHATas cuctemMa
KOOPJAMHAT MOJy4yuia Ha3BaHue cucremsl 1932 roxa.

B te xe rompt B IIHUUI'AuK nox pykoBonctBom ®.H. Kpacosckoro u A.A. M3otoBa
Havyaluch paboThl MO BHIBOLY pedepeHI-ILTUIICOUIA, HAUTYUYIINM 00pa3oM MOJXOAMBILIETO IS
tepputopun CCCP. Ilox pykoBoactBoM u ydactueM M.C. MonoaeHckoro Beauch padbOThl IO
ONPEJIETICHUIO BBICOT Ie0ua MO JaHHBIM aCTPOHOMO-IPABUMETPUUYECKOTO HUBEIUPOBAHMUS.

1.1.3. B 1942 roxy nHauanuch pabotsl no nepeypaBHruBannio AI'C. CoBMECTHBIM peLIEHUEM
I'maBHOrO ympaBieHuss reoae3un u kaprorpagpuu (I'VI'K) u Boenno-tomorpaduueckoro
ynpasienus [ enepansnoro llItaba Munncrepcta O6oponst (BTY I'lll MO) ot 4 uronst 1942 roxa
B KauyecTBe pedepeHI-dIUTMIICONAA IPU YPAaBHUBAHUU ObLT MPUHSAT SJUIANICOHU (B MOCIEAYIOIIEM
noJtyuuBIero umMsi KpacoBckoro) co ciaenyronyMu napameTpamMu:

OonbInas monyoch a = 6378245,0 m u oOpatHoe cxaTue o = 298,3,

a CHUCTEMY KOOpJMHAT, B KOTOPOM BEJIUCh BBIUYUCIIEHHSA, OBLJIO PEIIEHO MUMEHOBATb CUCMEMOU
koopounam 1942 200a.

VYcraHoBneHue cucteMbl KoopauHat 1942 roma mpenmnosiarajgo TakkKe BBIBOJA 3HAYCHUU
HCXOJIHBIX T€0Je3MYECKUX JaT B HCXOJHOM MYyHKTe reoje3nueckoil cetu IlynkoBo. B cocras
HCXOJHBIX I'€OJIE3UYECKUX JaT BXOJAT Ie0/I€3MUeCKHUe IMIMPOTa M JOJroTa MCXOJHOrO IyHKTa Ha
pedepenn-amnuncoune  KpacoBckoro, reofe3wdyeckuil  a3MMyT HCXOJHOTO  HampaBleHUS,
COCTAaBJISIIOLIME YKJIOHEHHMS] OTBECHOM JIMHUM U BBICOTAa KBa3UIe€OMJa HaJ DSJUIMIICOMAOM
KpacoBckoro B HCXOIHOM MYHKTE. DTH JAHHbIE B COBOKYITHOCTH ONPEAEISIOT MPOCTPAHCTBEHHYIO
OPUEHTHUPOBKY OCEH peQepeHI-d/uIuiconia B Tele 3€MJIM TPU BHIIOJHEHUHM CIETYIOIINX
TEOPETHUUECKHU CTPOTHX yCIOBHIA:

- MaJas OCbh 3JUIMIICOM 1A TapaJuIebHa HAMPABJICHUIO K TIOJIOKEHUIO CPETHETO TOJII0CA;

- IUIOCKOCTH HYJIEBOTO MepuaraHa napajieibHa  IUIOCKOCTH HayaJibHOTO

ACTPOHOMUYECKOTO MEPUANAHA;

- TOBEPXHOCTh pedepeHI-3JUIUICONAa UMEET B CpPEJIHEM HaWMEHBIINE YKIOHEHHUS OT
NOBEPXHOCTH TeOHMJa Ha BCEd TEPPUTOPUH  PACHOIOKEHUs oOpadaTbiBaeMOit
reoIe3NYECKO CETH.

PeanbpHas cTpOrocTh BBINOJIHEHUS NIEPEUNCIICHHBIX YCIOBUN ONPEAENsAETCS TOUHOCTBIO BCEX
WCIOJIb30BAaHHBIX ACTPOHOMO-TE0/IE3MYECKUX JIaHHBIX M HE 3aBHCUT OT KOHKPETHOro BbIOOpa
HCXOJHOIO MyHKTa. 3HAUY€HUsl MCXOJHBIX I'€OJIe3MYECKUX JaT YCTAHABIMBAIOT CUCTEMY OTCYETa
KOOpPJMHAT, HO HE OMPEAEISIOT BHYTPEHHIOK TOYHOCTH CAMOM TIeofe3nu4ecKod ceThu. TOYHOCTH
B3aMMHOI'O IOJIO)KEHUSI T'€OJE3NYECKUX ITyHKTOB B CETH TAK)XKE HE 3aBUCUT OT MECTOIOJIOKECHHUS
HCXOJIHOTO ITyHKTA, & TAK)KE OT 3HAYEHUN UCXOJHBIX I'€0JIe3UNUYECKUX /1aT.

[TooOHOE yCTaHOBJIEHHUE IO CYLIECTBY Pe(PEPEHIIHBIX CUCTEM KOOPAMHAT ObUT €TUHCTBEHHO
BO3MOXHBIM B TO BpEMs MpPHU HCIOIb30BAHUHU TPAAUIMOHHBIX ACTPOHOMO-TEO/IE3UNYECKUX
U3MEpPEHUH, BBINOJHAEMBIX Ha 3EMHOM IIOBEPXHOCTH. VICXOIHBIE Treone3nuecKkue NaThl JIMILIb
YaCTUYHO OMPENENSIOT IPOCTPAHCTBEHHOE MOJIOKEHHE pedepeHIIHON CUCTEMBI B Telle 3eMIIU Yepes
B3aMMHOE TIOJIO)KEHHE TMOBEPXHOCTH peEepeHI-aUTUICONIa U Teouaa Uil JaHHOM TEePPUTOPHH.
OpHako MOJIOKEHUE LEHTPa pedepeHI-3IUIMIICONAa OTHOCUTEILHO IIEHTpa Macc 3eMJIM OCTaeTcs
HEM3BECTHBIM 0€3 MPHBIICUECHUS JOMOJHUTENbHON nH(popMaru. Hampumep, BBICOT reonna Hax
OOLIMM 3E€MHBIM 3JUIMIICOMIOM WM KOOPIWHAT HEKOTOPOIrO KOJMYECTBA MyHKTOB, M3BECTHBIX B
pedepeHIHol 1 0011e3eMHOM TeOIeHTPUIECKON CUCTEME KOOPIUHAT.

[Ipu ycTaHoBieHHM cucTteMbl KoopauHaT 1942 roga B ypaBHHMBaHUE BOLLIMA 87 MOJUTOHOB
AI'C, mnokpsiBaBmHX Oonbiryto 4YacTh EBponeiickoit tepputopun CCCP u y3koi monocoi
pacnpocTpanstonux koopauHaTsl 10 JlansHero Boctoka. OOpaboTKa BHINOMHSIIACH HA SJUTUIICOUIEC
KpacoBckoro ¢ ucnonbp3oBaHMEM METOJA MPOEKTHUPOBaHUS. MeTo NPOEKTUPOBaHUS B OTIUYHE OT
METOJa pa3BEPTHIBAHMS MPEIIoNaral peaylUpOBaHUE IAHHBIX TI€OJIE3MYECKUX H3MEPEHUN C
3eMHOW TMOBEPXHOCTH Yepe3 MOBEPXHOCTb YPOBHS MOps Ha MOBEPXHOCTH pedepeHL-dIUIUIICOUIA.
Omnpenenenre BbHICOT KBa3UT€OUAA U COCTABISAIONINX YKJIOHEHUH OTBECHBIX JTMHUI, HEOOXOIMMBIX
JUISL TaKOro pPenyLUpPOBAaHUS, BBINOJIHAJIOCH C HCIOJB30BAHUEM TI'DAaBUMETPUUECKHUX JAHHBIX:
CHayaJIa JIsl OBBIILIEHNS TOYHOCTH UHTEPIOJIALIMN ACTPOHOMO-TE0/I€3UNYECKUX YKIIOHEHUH OTBECa
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Y IS pacyeTa MPUPALLEHUI BBICOT KBa3UI€OM/1a, @ 3aTEM C pa3BUTHEM IPAaBUMETPUYECKOIO METO1a
BBICOTHI KBAa3UI'€OUJA M COCTABJISIOLINE YKIOHEHUN OTBECHBIX JIMHUW ONpPENESUINCh HE3aBUCHUMO
OT aCTPOHOMO-T€0/I€3UYECKUX JAHHBIX.

[NocranoBnennem CoBera MunuctpoB CCCP ot 7 anpenst 1946 roma Ne 760 Ha ocHOBe
pe3yJIbTaTOB BBHIOJHEHHOTO YpaBHUBAHMs Oblia BBE/ICHA €IUHAS CUCTEMA I'e0Ie3NIECKHX KOOPIUHAT
u BbIcoT Ha Teppuropru CCCP - cucrema koopaunat 1942 ropa.

JlanbpHelimee pacnpocTpaHeHHe cucTeMbl KoopauHar 1942 roma Ha Ttepputoputo CCCP
MIPOBOAMIIOCH TOCJIEI0BATENIHO HECKOJIBKUMHU KPYMHBIMHU OJOKaMH IOJIMTOHOB TPUAHTYJISIUU U
noiauronomerpun 1 knacca. [Ipu mpucoeaMHEHMM KaXIOro odeperHoro OJ0Ka KOOpAMHATHI
ITyHKTOB Ha I'paHulax OJOKOB ypaBHEHHOH CETH MPUHUMAIUCH 3a xectkue. s crymenus AI'C,
c(OPMHPOBAHHON B BHJI€ CUCTEMBI IIOJIUTOHOB, BBIIOJIHSIOCH UX 3aII0JHEHUE CIUIOIIHBIMU CETSAMU
TpuaHryJsiuuu 2 kinacca (puc. 2) [6]. PeanbHasg cxema MOJIMIOHOB PSAOB TpUAHTyJALMU 1 Kiacca
4acTO CYIIECTBEHHO OTINYAJIACh OT IPUBEIEHHON HA 3TOM PUCYHKE.

CrjiomHble CETH TPUAHTYJISALUU 2 Kilacca YPaBHUBAIUCH B MpeeaaxX OTJACNbHBIX MOJUTOHOB
C HCHOJb30BAaHUEM YPABHEHHBIX KOOPAMHAT IYHKTOB TPHAHTyJsiIMKM | Kjacca B KauecTBe
HCXOJHBIX.

. f .‘_' :>..- .. _‘ BIaR
(ERPNL Ak

Yenobuse srara.

* Tyuxm fannace
s fQ3UC
% 77 YIS | KAZCEQ
£mop PUAHSYATY LY 2 KA2EC]

— -~~~ Lmopora mpuaw2ynsyuu 3 Kaeca

Puc.2 Cxema nonurona TpuaHryssguu 1 kinacca n
3aIOJHSIOIEH CETH TPUAHTYJISIIMY 2 Kiacca
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XapakTepuCTHKHN MOCTPOEHUS ACTPOHOMO-T€0/1e3MUeCKOil ceTH

Tabmmia 1

OcHoBHEBIE oJ0xkeHud 1939 1.

OcHoBHEIE oJoxeHusd 1961 r.

OcHoBHbIe moJoxenus 2000 r.

IMoka3zarenn (Mo pe3yabTaTaM 3aKJIIOYHTETHLHOTO
ypasHuBanus I'T'C)
I k. IT k1. Mkn | Olxm |[IVkn| 1 k. 2KJ1. 3KJ1. 4 K. 1 k. 2KJ1.
OCH. psifl |3a1l. CETh
Cpennsist utnHa cToponsl | 25-30 15-20 13 8 20-25 | 7-20 5-8 2-5 20-25 7-20
TPEYTOJIBbHUKA, KM
OrHocurensHas cp. kB. | 1:3-10° | 1:2:10° | 1:2:10° - 1:4-10°[1:3-10° | 1:2:10° | 1:2-10° 1:5-10°
omnoOka 6a3ucHON
(BBIXOJHOM) CTOPOHBI
OrrocurensHast 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° — nast cMexHBIX
omnOKa CTOPOHBI B NYHKTOB;
ci1aboM mecte 1:107-1:4-10° — npm paccrosimsix
ot 1 10 9 TELIC. KM

Haumenbmee 3nauenue| 40" 30" 20° 15° [ 20° | 40° | 20° | 20° 20°
yIJIa TPEYroJIbHUKA
Jlonmyctumast HeBsI3Ka 3” 5” 9” 15” 35~ 3” 4” 6” 8”
TpEyroJIbHUKA
Cp. kB. ommOKa yria 0,7- 1,2- 2,0- | 4,0-507 - 0,77 1,0” 1,57 2,07 0,74” 1,06”
(To HeBsI3KaM 0,97 1,57 2,57
TPEYTOJILHUKOB)
Cp. kB. ommbOka
ACTPOHOMHYECKHX
ONPEACIICHUN:

IIHPOTHI 0,2-04” 04~ - - - 0,3” 0,3” - - 0,36”

JIOJITOTBI 0,03° 0,05° - - - 0,03° | 0,03° - - 0,043°

azuMyTa 0,5” 1,0” - - - 0,5” 0,5” - - 1,27
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1.2. Cucrema xkoopaunat 1995 rona

1.2.1. Pa3BuTtHe TpaaMLIMOHHOW ACTPOHOMO-T€OJE3NYECKON CETH JUIsl BCEH TEpPUTOPUHU
CCCP 06p110 3aBepiIeHO K Hayairy 80-X rofioB.

K sromy BpeMeHH cTanma OYEBHAHON HEOOXOJWMOCTH BBITIOJHEHHUS OOIIETO ypaBHUBAHHS
AT'C 6e3 pazneneHust Ha psabl TPUAHTYJISAIUM | Kilacca U CIUIOLIHBIE ceTH 2 Kiacca.. PaznenbHoe
ypaBHHMBaHME MOJIMTOHOB | Kiacca W mocieayrolas BCTaBKa B HMX CIUIOIIHBIX ceTed 2 Kiacca
MIPUBOAMIIM, KaK K HEIOIMyCTUMO OOJIBIIMM OIIMOKaM B KOOpJIMHATAX caMUX IyHKTOB | Kiacca, Tak
Y K 3HAYUTEJBHBIM Je(opMaIisM CIUTOIIHBIX ceTel 2 Kilacca BOJMM3M psAioB 1 kiacca M1 0COOEHHO
BOMM3M yriaoB monuroHos [1, 7, 9, 13]. B To xe BpeMs ObUIO MOKa3aHO, YTO CIUIOLIHAS CETh
MYHKTOB 1-2 KIJIACCOB MOTEHLIMAIGHO TPEACTABIsIET COOOH 3HAYUTENBHO Oo0Jee KEeCTKOE
MIOCTPOCHHE.

B mensx moAroToBKH K CINIONIHOMY ypaBHUBaHHIO B 8§0-X Trogax ObLIO BHITIOJIHEHO HECKOIBKO
BapUaHTOB o0miero mnojuroHanbHoro ypaBHuBanus AI'C. C yderoM pe3yJibTaToOB 3TOr0
YpaBHUBAHMS BBINOJIHAJIOCH MOBTOPHOE YpaBHUBAHUE JIMHUM acTPOHOMO-IPaBUMETPHUYECKOIO
HUBEJIMPOBAHUS C COOTBETCTBYIOIIMM I10CIIEAOBATEIbHBIM YTOYHEHHEM KapT BBICOT KBa3HUI€OH1a
HaJ srunconsiom KpacoBckoro. YTouHeHHas KapTa BBICOT KBa3ureoua Obuta coctaBieHa B 1987
rofy, AaHHble KOTOPOM ObUIM HMCHOJb30BaHBI 3aTeM B o0meM ypaBHMBaHUU AI'C kak cBOOOIHOMN
CETH.

B mae 1991 roma o6mee ypaBHuBanue AI'C Obuio 3aBepuieHo. Ilo pesynbraTam
ypaBHUBaHMS MTOJIy4YEHBI CIEAYIONME OCHOBHBIE XapakTepucTuku TouHoctu AI'C [7, 9]:
® (cpeoussa keadpamudeckasn owubka nanpasienus - 0,7
®  (Cpedussa Kkeaodpamuueckas owubka uzmepenno2o asumyma - 1.37;
®  OMHOCUMENbHAA CPEOHAs KEAOPAMUYEeCKds OWUOKA USMEPEHHbIX OA3UCHBIX CMOPOH -
1:260 000;

®  CcpedHssn Keaopamuieckas ouuUbKa 63aUMHO20 NOJIONACEHUS CMEINCHBIX NYHKMOG - 2-4 cM;

® Cpeomss Keaodpamuyeckas owudKa nepeoayu KOOPOUHAM OM UCXOOHO20 NYHKMA Ha
NYHKMbl HA KPAsx cemu no Kaxcoou koopourname - 1 m.

VYpaBHEHHas1 aCTPOHOMO-T€0/Ie3uUecKasi ceTh BKItovyana B cebs 164306 myHkTOB 1 1 2 KJ1accos,
3,6 THICSIY T€0/IC3UYECKUX a3UMYTOB, ONPE/IEIEHHBIX M3 aCTPOHOMUYECKMX HAOIIOACHUA, U 2,8 ThICSY
0a3MCHBIX CTOPOH, pacroyokeHHbIX yepe3 170-200 km.

1.2.2. K MomeHTy 3aBepuieHusi ooOmero ypaBauBanuss AI'C Ha TeppuTOopuM Halled CTpaHbI
HE3aBUCHMO OBUTH CO3/IaHbI JIBE CITyTHUKOBBIE T'€0JIe3UYECKHE CETH: KOCMUYECKas IreoIe3ndecKast CeTh
BTY I'll MO u noruteposckas reoaesnueckas cetb ['YI'K.

Kocmuueckas reopesudeckast cetb (KI'C) BTY I'lll MO na tepputopun OsviBiiero CCCP
BKJIIOUYasa B ce0si 26 cTallMOHAPHBIX aCTPOHOMO-TE€0AE3NUYECKUX ITyHKTOB MPH PACCTOSHUSIX MEXKITY
cMexxHbIMU yHKTamMu oT 500 no 1500 teic.km. Koopaunats! mynkToB KI'C 6butn onpeneneHs! mo
¢dotorpaduyeckuM,  JOMIEPOBCKUM, JaJbHOMEPHBIM  PAaJUOTEXHHUYECKMM U JIa3€pHBIM
nabmozaenusm MC3 cucrembl 'EOUK. TouHOCTh ompeneneHus B3aMMHOTO TOJIOKEHHUS JTHOOBIX
nyHktoB KI'C xapakTtepu3oBanach CpeJHUMHU KBaJpaTHYeCKUMU omuOkamu, paBHbiMU 0,3-0,4 M.
Hcnonb3oBannsie mnpu mnoctpoenud KI'C opOuranbHble METOIbI KOCMHUYECKOH TIeojae3uu
o0ecrieunBalii  ONpENEICHUEe KOOPIWHAT HEMOCPEACTBEHHO B TEOIEHTPUYECKONW cHucTteMe
KOOpJAMHAT ¢ HA4aJOM KOOPJIMHAT, TEOPETUUYECKH COBIAJAIOIIMM C LIEHTPOM Macc 3€MJIM, U OCBIO
7, HampaBJICHHOW K MOJOXEeHUI0 cpenHero nogoca. Cucrema koopauHat KI'C, mpakthuecku
peanu3oBaHHAas KOOPJMHATAMH €€ IYHKTOB, SIBJISETCS COCTAaBHOW YacThi0 OoJiee MIUPOKOro Habopa
(dbyHIaMEHTATBHBIX T€0IE3NYCCKUX MTapaMeTpoB, MoayynBIIMX HazBaHue «llapamerpor 3emmu 1990
roga» (I13-90). Drot xe mudp noxyunsna u cama cucreMa KOOp/HHAT.

Homueposckast reoaesndeckas cetb ['YI'K (HI'C) coctosma u3 131 myHKTa, KOOPAMHATHI
KOTOPBIX ONPEeAEIsUINCH 1Mo aoruiepoBckuM HabmoaeHusM MC3 cuctembr TRANSIT. TouroCTh
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OTpesiesIEeHUs] B3aUMHOTIO MOJIOKEHUSI ITYHKTOB IIPH CpeHEM paccTostHUM Mexay HUMH 500-700 kM
XapaKTepu30BaJlach CPEHUMHU KBaJpaTnyeckuMu omuokamu, pasabivu 0,4-0,6 m. JII'C crpounack
B cBoell coOcTBeHHOU cucteme koopauHaT WGS-84, O6in3Kkoi K reoleHTPUYECKOH, HO MO Py
IIPUYMH TOYHO HE coBmajaromeit ¢ cucremoi koopauHat 113-90, n cymecTBeHHO oTIMyaroLieics
M0 TOYHOCTH OT CHUCTEMBI KOOPIWHAT C TeM ke HaumeHoBaHumeM WGS-84, koropas akTudecku
CYLIECTBYET ceifuac Ha BpeMsl HalMCaHs JaHHOTO PyKOBO/ICTBA.

1.2.3. JIns ucnonp30BaHus MOTEHIMANIA BCEX TPEX NEPEUMCIEHHBIX CETEH, KaK HE3aBUCUMBIX
MOCTPOCHUH, W  JOCTH)KEHUS  MAKCUMaJbHO  BBICOKOM  TOYHOCTH  PAaCHpOCTpaHEHHUs
roCy/apCTBEHHOW CHUCTEMBbI KOOpAMHAT Ha BClo Tepputoputo ObiBiero CCCP Obl10 BBINOJHEHO
coeMmecTtHoe ypaBHuBaHue AI'C, JII'C u KI'C. B coBMecTHOe ypaBHHMBaHHE OBUIM BKJIIOUEHBI BCE
ykazanHble MyHKThl KI'C u JII'C u oOmye ¢ HUMH (COBMEILEHHBIE WM OJIM3KO PACIIONIOKEHHbBIE U
npuBs3aHHblie) MyHKTEl AI'C.

JlononHuTenbHO B OOlIee ypaBHUBaHHE OBbUIM BKJIIOYEHBl 3HAYEHHS] TEOLIEHTPUYECKHUX
paznycoB-BEKTOPOB JUIsl YacTU IIyYHKTOB OOBEIUHEHHOM CETHM M CeTh W3 CEMM IIyHKTOB,
MOCTpOEHHast 1o HaOmogeHusM cnyTHUKOB GPS nmnst tounoit mpuBsizku o. Caxanun k AI'C Ha
MaTepHKe.

I'eorpaduueckoe mosokeHNE MyHKTOB TEOJIE3WYECKUX CETEH, BKIIOYCHHBIX B COBMECTHOE
ypaBHUBaHHE MOKa3aHOo Ha puc. [15.2 [Ipunoxenus 5.

3HaueHUs TEOLIEHTPUUYECKUX PaJUyCOB-BEKTOPOB BBIYUCIISIIUCH C  HCIOJIb30BAaHUEM
napaMeTpoB OOIE3eMHOr0 3JUIMICOMAA U BBICOT MYHKTOB HaJ 3THUM 3JUIMICOUIOM KaK CyMMBbI
BBICOT KBa3UIeouja 1 HOPMaJIbHBIX BBICOT. BBICOTHI KBa3Ureoun1a BHIYUCISUIMCH C UCIIOJIb30BAaHUEM
IPaBUMETPUUECKUX JAHHBIX M IUIAHETapHOM MOJAENIM TIpaBUTaLMOHHOro mnois 3emun. Hawano
CUCTEMBl KOOpDAMHAT, K KOTOPOH OTHOCSATCA IOJIy4aeMble pajuyChl BEKTOpAa, TEOPETUYECKU
COBIAJAET ¢ LEHTpOM Macc 3eMid. Paaunycel-BekTopa Oblty BeruuciaeHsl 1 35 mynkroB KI'C win
JAI'C, pacnonoxenubix He Ommxe 1000 kM apyr oT apyra, 4ToObl MOXKHO OBLJIO CUMTATh 3TH
3HAa4YeHHUs1 HE3aBUCUMBIMHU JPYT OT JApYyra.

VYpaBHUBaHHUE BBINOIHIIOCh B IPOCTPAHCTBEHHOM cucteMe KoopauHat. [loaToMy naHHbIE O
IUTAHOBBIX KOOPAMHATAX IO pe3ynbraTaM oouiero ypaBHuBaHus AI'C ObliIM TOMIOJIHEHB! JaHHBIMU O
reoJIe3NYECKUX BBICOTaX IYHKTOB HaJ aiuncougoMm KpacoBckoro. 3HadueHHMs 3TUX BBICOT
MOJYYaJIUCh KaK CyMMa HOPMAJIbHBIX (HUBEJIUPHBIX BBICOT) IIyHKTOB U BBICOT KBa3UICOUA.
[Mocnennue mosydanuch MO AaHHBIM 00pPaOOTKH aCTPOHOMO-TPAaBUMETPUYECKOTO HUBEIUPOBAHHMS,
BoinmostHeHHOTO B [ITHUUI'AuK B 1993 1. ¢ ucnonb3oBaHueM JaHHBIX 001Iero ypaBHuBaHus Al'C
1991 r. B mporecce COBMECTHOTO ypaBHHBAaHHS OBUIO MPOBEIEHO JOMOIHUTEIBHOE yTOYHEHHE
ATUX JAHHBIX s Tepputopuun JanbHero Boctoka, Hykotku n Kamuartku.

Bce maHHBIe BKIIOYANUCh B 0OIee ypaBHUBAHHE C YYETOM HMX KOBApHAIIMOHHBIX MAaTpHII,
KOTOpPBIC WK OBUIM TMOJTYUYEHbI HEMOCPEICTBEHHO MPHU MOCTpoeHun ypaBHuBaeMbix cerer (KI'C u
JAT'C) wim cnenuanbHO MOJEIUPOBAINCH (IUIAaHOBBIE KOOpAMHATHI W BbICOTHI st AIC,
TEOLCHTPUUECKUE PATUYChl-BEKTOpa IyHKTOB, ceTb npuBa3ku o.CaxamuH). CoBMmecTHOe
YpaBHUBAHHME BBINOJHSJIOCH B HECKOJBKO JTarnoB (MpUONMKEHUH) C TOCIeA0BaTeIbHOU
KOPPEKTHUPOBKON UCIIOJIb3YEMBbIX KOBAPHALIMOHHBIX MATPHIL.

3a ONOpHYK CHUCTEMY, B KOTOPOM IIOJydaJauChb OKOHYATEJbHBIE YPABHEHHbBIE 3HAYCHUS
KoopauHat, Obu1a BeiOpana cuctema koopauHaT KI'C. B kadecTBe ompenensieMbIX HEU3BECTHBIX B
YpaBHUBaHME BXOJWIM TIONPaBKU B TPU MPOCTPAHCTBEHHBIE KOOPAUHATBHI IYHKTOB H
JIONOJTHUTENbHBIE napameTpsl KOOPAMHATHBIX npeoOpa3oBaHuil, o0ecreunBaroImux
npeoOpa3oBaHue KaXI0W U3 JPYTUX IPpyNi JaHHbIX B cucteMy koopauHat KI'C. [Ipu BximtoueHnu B
ypaBHuBanve nAaHHbIX JI'C u AI'C JgomoJHUTENBHO ONPEAeNsUIOCh MO CEMb IapaMeTpPOB
OPTOTOHAJILHOTO KOOPJIMHATHOTO MpeoOpa3oBaHus (TpH CMEIEHHs, TPU pa3BOpoTa M MaciiTabHas
nonpaska). [Ipy BKIIIOYEHNN B ypaBHUBAHUE IEOLEHTPUUECKUX PAHyCOB BEKTOPOB ONpPEAEIISINChH
JIOTIOJTHUTEIBHO TPH MapaMeTpa CMELIECHU W MaciuTaOHas MomnpaBka. BriroueHue ceTH NMpHBSI3KU
CaxanuHa JONOJIHSIIOCH ONPEIETICHUEM TPEX apaMeTPOB CMEILICHHSL.
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1.2.4. B pe3ynbTare TaKOro COBMECTHOT'O YpaBHUBAHHUS Obljla MOCTPOCHA T€0Ae3UUYECKast CETh,
conepxamas 134 nmyHKTa mpu CpeJHEM pacCTOSHUU MEXIy CMeXHbIMU myHKTamu 400-500 kw.
[Ipu 3TOM ypaBHEHHbIE KOOpAMHATHI ObulM mosydeHsl B cucreMe [13-90, Tounee B ee vacTHOM
peanu3ani COBOKYMHOCTbIO KoopauHaT Bcex myHKToB KI'C, Bomeammx B ypaBHuUBaHMe. [[ns
WCIOJIb30BAaHUSl ATHX JaHHBIX JUIsl OKOHYareiapbHoro ooOmero ypaBHuBaHus AI'C ypaBHEHHBIE
KOOp/AMHATHI OBLIM MPEIBAPUTENILHO MIEpEBEACHBl B peEPEHIHYI0 CUCTEMY, JOCTATOYHO OJIM3KYIO
k CK-42. 13 GonpmIoro 4ricia BO3MOXHBIX CIIOCOOOB (POPMHPOBAHUS peepeHITHON CUCTEMBI ObLI
BBIOpaH cienyroumii Bapuant. Hanpasienue ocet n maciutad peepeHIHOM cucTeMBbl COBIAIAET ¢
TAKOBBIMM B YIOMSIHYTOW BBIIIE peanu3auuu cuctembl koopauHat I13-90, a monoxeHue Hayana
CHCTEMBl BBIOMpaeTcss TaK, 4YTOObI B pe3ysbTaTe KOOpAMHATHl NyHKTa IlynkoBO BO BHOBB
co3maBaeMor pedepeHIHOM cucTeMe Obuih paBHBI ero koopauHatam B cucteme CK-42. Takomy
BBIOOPY HOBOM peepeHIIHOM CUCTEeMBI, MoNMy4nBLIel Ha3BaHue «Cuctema koopauHat 1995 ronay,
COOTBETCTBYIOT TpH napamerpa cBsi3u ¢ [13-90, 3Hauenust KoTopbix npuBeaeHs! B [Ipunoxenuu 1.

Cerp n3 134 myHKTOB C COINIACOBAaHHOW CHUCTEMOW IIaHOBbIX koopauHaT B CK-95 u
re0JIe3NYECKUX BBICOT Obla MCIIOJIIb30BAHA KAaK JKECTKAas HCXOJHAs OCHOBA B IOCIEIYIOIIEM
3aKJIIOYUTENBHOM ypaBHUBAHMM BceX 164306 MyHKTOB TPUAHTYJISLMU U MOJUTOHOMETpUd 1 u 2
KJIaCCOB.

To4yHOCTh oOmpeneneHus B3aUMHOIO IIJIAHOBOTO TIOJIOKEHHUS IYHKTOB, IOJy4EHHass U3
3axmounTenbHoro ypaBHuBanus AI'C 1995 rona, xapakrepusyercss CpeJHUMHU KBaJApaTHUECKUMHU
OLIMOKaMU:

e 0,02 -0,04 m— npu paccmoanusnx 00 HECKOJIbKUX QeCAMKO8 KUOMEMPO8s,
e 0,2-0,5Mm—npu paccmosnusx om 1 00 9 muicay km.

O0BveM H3MEpHUTENbHOI acTPOHOMO-Teo/Ie3ndeckol MH(popMaly, 00paboTaHHOW mpu
coBmecTtHOM ypaBHuBaHuM AI'C, II'C u KI'C qyia ycranoBnenus cuctemsl koopauHat 1995 rona,
MIPEBBIIIACT HA NOPSI0K 00BEM N3MEPUTENBHOM HH(OpMAIMK, UCTIONb30BAaHHOMN AJIs1 YCTaHOBJICHUS
cuctemsl koopauHat 1942 rona.

OneHka TOYHOCTH YpPaBHEHHBIX KOOpPJIMHAT, MOJyYE€HHasl B MPOIECCE BBIMOIHEHMs OOIIEro
YPaBHHBAaHMs, OCHOBaHAa Ha OLIEHKAX BHYTPEHHEH COIVIACOBAHHOCTH BCEX BKIIIOUYEHHBIX B
ypaBHUBaHME JaHHBIX U UMeeT 00001eHHbIN XapakTep. bonee 0ObekTUBHAS U JeTanbHAasl OLEHKa
MOJKET OBITh MOJy4€Ha TOJbKO CpaBHEHHEM MoJiokeHni myHKkToB B CK-95 ¢ kakumu-nmubo Gonee
TOYHBIMM W HE3aBUCHMO [OJYYEHHBIMH pe3yJbTaTaMH. PeanbHO Takyr0 BO3MOYKHOCTb
MPEJCTABISAIOT JaHHbIE, TMOJIy4YaeMble B IMPOLECCE BBHIMOJHAEMBIX B HacTosIiee BpeMs paboT Mo
noctpoernio PAI'C u BI'C. Takoe cpaBHeHHUEe MOKa3bIBaeT, uTo BHyTpeHHKE Aedopmarn CK-95 B
LIEJIOM T10 BCEH CeTH MOTYT OBITh OLIEHEHbI MX CPEAHUMU KBAJPAaTHUECKUMH 3HAYCHUSIMHU, PAaBHBIMU
npumepHo 30 cM 1o koopauHataMm “X” u okosio 20 cM mo koopauHatam “y”. Ilox BHyTpeHHUMH
negopManusMH B JaHHOM CiIydae MOHMUMAIOTCA T€ OLIMOKM KOOPAMHAT IyHKTOB, KOTOpBIE HE
MOTYT OBITh MCKJIIOYEHBI B pE3yJbTaTe OPTOTOHAJIBHOIO MpeoOpa3oBaHus. bonee mnoapoOGHO
unpopmanus o cersix PAI'C u BI'C u onenkax nedopmaruiit CK-95 nana B moxapaznenax 1.3.3 u
1.3.4, paznene 3 u [lpunoxenun 5.

1.2.5. I'eone3nueckue BbIcOTHI IyHKTOB [T'C ompenenstoT MiaM Kak CyMMy HOPMaJIbHON
BBICOTHI M BBICOTHI KBAa3UI€OM1a HaJ OTCUETHBIM 3JUIUIICOMIOM, UM HEMOCPEICTBEHHO METOAAMHU
KOCMUYECKOW T€0lE3UM, WIN IIyTEM NPUBSI3KM K IIyHKTaM C WM3BECTHBIMHU TI'€OLIEHTPUYECKHUMH
KOOpJIUHATaMH.

Hopmansnsie BeicoTel nmyHkTOB I'T'C ompenenstorca B bantuiickoir cucteme BbicOoT 1977
rojia, UICXOIHBIM Ha4yaJloM KOTOPOH siBisieTcs Hysb KpoHmtaarckoro yTmroka.

KapTbl BbICOT KBazureomuaa HaJl OOIIMM 3€MHBIM 3JUTUICOMAOM U pedepeHL-3IUTUIICOUIOM
KpacoBckoro Ha Teppuropun Poccuiickoit ®enepamum  m3matorcsi  Pockaprorpadueit u
Tonorpaguueckoii ciayx60it BC PO.
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KI'C co3maBanach Tpu  METPOJIOTHYECKOM OOECIEUEHHWH STAJOHHBIMU CpEACTBAMU
I'occrangapra CCCP. Macmrab 3anaBancs EQMHBIM ToCyJapCTBEHHBIM 3TaJIOHOM BpEMEHHU-
YacTOTHI-UIMHBI TIPU JITTMHE METpPa KakK pacCTOSHHUS, POXOJIMMOI0 CBETOM B BakyyMe 3a 1:299 792
458-y10 A0dr0 cekyHIsl, B cooTBeTcTBUU C pe3omonueid XYII I'enepanbHoil KOH(pEpeHIMH TO
Mepam u Becam (okTsO0pp 1983 r.). Ilpu mocrpoenun KI'C B cucreme koopaunat I13-90
ucrnons3oBanuch mkanbl atoMHoro TA (SU) u xoopaunupoBanHoro UTC (SU) Bpemenw,
3a/laBaeMble CYIIECTBYIOIIEH 3TasioHHOW Oa3zoi Poccuiickoit denepaunu, a Takke MNapameTpsl
BpallleHus1 3€MJIM U TOIPABKU VISl TIEpeXoJa K MEKYHApOIHBIM IIKaJlaM BPEMEHH, IIEPUOJAUYECKU
nyOnukyemble ['occtannaprom Poccum B crienmanbHBIX OrOJUIETEHAX [ ocynapcTBEHHOW CITy:KOBI
BpeMeHH U yactotTsl ('CBY). CooTBeTCcTBYIOIIME 3TAJIOHHBIE MAcIITa0 U OPUEHTUPOBKA MepelaHbl
Ha ['T'C xocBeHHBIM 00pa3zom uepe3 maciutad u opueHTupoBky KI'C.

1.3. OcHOBHBIE NOJIOKEHHS TAJIbHeNIIero pa3BUTHA TOCYy1apCTBEHHOI
reogesudeckou cetu Poccuiickonn ®@enepanuu

1.3.1. O koHyenyuu pazeumus cucmemsvl 2e00e3UtecKo20 0becneyeHus

ObecrnieunBass MHOTME MPAKTUYECKHE IOTPEOHOCTH SKOHOMUKH U OOOpOHBI CTpPaHBI,
CYILIECTBYIOIIME HA3€MHBIE I'€0/I€3UUECKUE METObI 10 TOYHOCTH, ONEPATUBHOCTH, IKOHOMUYECKOU
3P PEKTUBHOCTH HE COOTBETCTBYIOT HEKOTOPHIM KpaiiHEe BaYKHBIM COBPEMEHHBIM TPEOOBaHUSIM HAYKH
Y TIPaKTUKU. B yacTHOCTH TpeOOBaHUSM, BOSHUKAIOIIUM TPU KPYTTHOMACIITAOHBIX ChEMKaX TOPOJIOB
Y TIOCEJIKOB, TIPH CTPOUTENFHBIX MU3BICKAHHAX, MIPU TEOJIC3MUECKOM 00eCTIeYeHHH 0OOPOHBI CTPaHBI,
pELIeHNH 3a/1a4 MOPCKOM M aBUAIIMOHHOM HaBUTALMU U M3YYEHUU MPUPOAHOM Cpelibl. DTH 3a1a4u Ha
COBPEMEHHOM YpPOBHE TPeOOBaHUN MOTYT OBITh PELIEHBbI TOJIBKO C MCIOJIb30BAHUEM CITyTHHUKOBBIX
METOJIOB. SIIpOM COBPEMEHHBIX T'€0/AE3MUECKHX CITyTHHUKOBBIX METOJOB SIBJISIOTCA TEXHOJIOTUHU
ONEPAaTUBHBIX KOOPJIMHATHBIX ONpeAeieHUid (B TOM YMCIE M BBICOTHBIX), OCHOBAHHbBIE Ha
WCTIOJIb30BAHUU IT00ATBHBIX HABUTAIMOHHBIX cyTHUKOBBIX cucteM ['JIOHACC u GPS [7, 9].

3anaHue, NojAepKaHUEe U BOCHPOU3BEJIEHUE CHUCTEMbl KOOPAMHAT HAa ypOBHE TPEeOOBAHUU,
o0ecreunBarOIIUX pelieHne (QyHIaMEHTAIbHBIX TEPCHEKTUBHBIX 3a/Jad B OO0JAacTH TeO0NIe3HH,
reoQu3uKd, TEOJUHAMUKA W KOCMOHABTUKH, OOYCJIOBIMBAE€T HEOOXOIUMOCTh CO3IaHUS
re0JIe3NYECKOM CeTH Ha KaueCTBEHHO HOBOM, 00Jiee BRICOKOM, YPOBHE TOUHOCTH.

Cucrema koopaunat CK-95 u cymectByromas cerb ['T'C, co3naHHas riaBHbBIM 00pazom
TPaAULIMOHHBIMA METOJAMH I'€0/I€3UU, HE MOTYT, B KAUECTBE MCXOJHOM re01e3M4eCKOil OCHOBBI, B
MOJTHOW Mepe O0ecreYnTh BO3MOXKHOCTH [UIS PEANHM3aldU BCEro IMOTEHIMala COBPEMEHHBIX
CIIyTHUKOBBIX METOJI0B. B JaHHOM ciyyae nMeeTcs B BUly HE TOJIBKO peabHasi TOYHOCTh ITYHKTOB
I'TC B CK-95, HOo 1 HefocTaTOUYHAS MX TIOCTYITHOCTh U BO3MOKHOCTh 00€CTICUCHHS OJIarOTPUSTHBIX
ycinoBUi s cmyTHUKOBBIX HaOmronenuil. Cospemensble cnyTHukoBble [JIOHACC/GPS
TEXHOJIOTHH JJa)K€ B ONEPATUBHOM PEXHMME 00€CIeYrBatOT BO3MOXKHOCTD NE€pe/layl KOOpAUHAT Ha
0O0JIbIIME PACCTOSIHHUSI U C MEHBIIUMHU OTHOCHTEIHHBIMU OIIMOKaMH, YEM B MBI MMEEM ceifuac B
I'TC. Eme B Gonbleid Mmepe moJoOHOE TOYHOCTHOE HECOOTBETCTBHE MMEET MECTO TPHU PEIICHUU
3a7a4 reoguHaMuKkH. Vcronb30BaHME COBPEMEHHBIX CIYTHHKOBBIX TEXHOJOTHWA NIPHU PEIICHUH
pPa3IMYHBIX NPAaKTHUYECKUX W HAy4YHbIX 3a1ad TpeOyeT U pa3BUTUS COOTBETCTBYIOLIEH WM
BBICOKOTOYHOM M JIETKO JOCTYITHON UCXOJHOM re01e3n4eCKON OCHOBBI.

[locTpoenne TakuMX OMOPHBIX cCETEH - COCTaBHAs 4YacTh pabOT IO CO3AAHHUIO HOBOM
BbICOKOA((EKTUBHON TOCYJapCTBEHHOM CHCTEMBI T€0JE3MYECKOro O0eCTleueHusi TeppUTopuit
Poccuiickoit ®Penepanyy, OCHOBAaHHOM HAa NPUMEHEHUM METOJOB KOCMHYECKOW T€O0JE3UU U
WCIOJIb30BaHUU TTI00aTbHBIX HABUTAITMOHHBIX cITyTHUKOBBIX cucteM [ JIOHACC u GPS.

Hcnonb30BaHrne METOI0B KOCMUYECKOM Ieo/1e3Un ONpeAeseHUs] KOOPAUHAT MPUHLIUITNAIBHO
M3MEHSIET pPellleHue 3a7a4 BCeH CUCTEMBI Ie0/Ie3nuecKoro odecneuenus [3].
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B cpaBHennn ¢ TpagummonabiME Metonamu [ JIOHACC/GPS-texnomornun oOmagaroT
CJIEYIOIUMU OCHOBHBIMH MPEUMYIIIECTBAMHU:

- BO3MOXHOCTBIO T€peJadyd KOOpPIMHAT TPAKTHYECKH Ha JIHOObIE PACCTOSHUS C
OTIEPaTUBHOCTHIO U TOYHOCTHIO, HEJJOCTYTHBIMU JJISl TPATUIIMOHHBIX HA3eMHBIX METO/IOB;

- 3HAYUTEIFHBIM CHIDKEHUEM 3aTpaT B CBS3M C OTCYTCTBHEM HEOOXOJAMMOCTH COOPYKCHHS
reoJIe3NYECKUX 3HAKOB;

- YMEHBIIICHHEM pHCKa TMPHU BBITOJHCHUH pPabOT, OCOOCHHO B TPYMHOJOCTYIIHBIX U
KIIMMATHYECKH CIIOKHBIX pallOHAaX;

- OTCYTCTBHEM TpeOOBaHUSA K B3aWMHON BHIMMOCTH MEXIy ITyHKTaMH, MO3BOJISIOIIAM 0O€3
COOPYXKEHHS T€0Ie3NUECKUX 3HAKOB pacroiaraTth MyHKTHI B MECTaX, 0ojiee OIaronpusTHBIX [ UX
COXPAHHOCTH U MOCJIEAYIONIEr0 UCIIOIb30BaHUS;

- Ppe3KUM TOHWXEHHEeM TpeOOBaHWH K IUIOTHOCTH HCXOJHOW T'€0Je3UYECKON OCHOBBHI,
MTO3BOJISIFOIIMM Ha 2 MOPSIKAa COKPATUTH KOJIMYECTBO T'€OJIE3NYCCKUX IMYHKTOB, KaK MIPH CO3IaHHUH
l'ocynapcTBeHHBIX T€0/IE3MYECKUX CETe HOBOTO IOKOJEHHS, TaK OMNOPHBIX IYHKTOB IIpH
BBITIOJIHEHUH T'€0C3MUECKUX CHEMOK IIMPOKUM KPYTOM IT0JIb30BaTeleH;

- OOTBIIICH MPOCTOTON B OPraHU3allMU U BBIMOJIHEHUU pabdOT, 0COOEHHO B TPYIHOIOCTYITHBIX
Y KJIMMATHYECKU CIIOKHBIX paliOHaX;

- OONBLIMM YpPOBHEM aBTOMATHU3AllMM HA BCEX CTAAMUAX MPOBEACHUS PabOT, OTCYTCTBUEM
TEXHUYECKOHN 3aBUCUMOCTH OT BPEMEHU CYTOK, I'0J1a, TIOTOTHBIX YCIIOBHIA,

- OoJiee BBICOKUM YPOBHEM KYJIBTYphI TPY/1a IPU UCTIOTHEHUH T€0/Ie3UYECKUX padoT;

- JIy4IIUMH BO3MOXHOCTSMH JUISI OOBEAMHECHUS TOYHOH IJAHOBOM W BBICOTHOM
re0JIe3NYeCKO OCHOBBI Ha 0asze HCIMOJB30BaHUS EOUHONW TEXHOJIOTMH, COBMEIIEHHUS IYHKTOB
HOCHTEJICH KOOPAWHAT ¥ BBICOT U CBSI3H CYIIECTBYIONIMX TUTAHOBBIX M BBICOTHBIX CETEH.

OTKpBIBAIOTCS IEPCHIEKTUBBI ISl CO3JIAaHUSI M MCIIOIb30BAHMSI aBTOMATH3UPOBAHHBIX CHUCTEM
OTIepaTHUBHBIX CHEMOK, OCHOBAHHBIX Ha coBMecTHOM Hcnonb3oBanuu [ JIOHACC/GPS-texnomorunit
1 U(POBBIX Ha3eMHBIX, BO3AYIIHBIX U KOCMHYECKHX OMTHUKO-3JIEKTPOHHBIX, PAIUOIOKAMOHHBIX U
JIPYTHX CHEMOYHBIX CHUCTeM HH(PPOBOro kaprorpadupoBanus. [I[puMeHEeHHE TaKUX CHCTEM MOXKET
OBITb 0COOCHHO 3(P(HEKTUBHO TPH MPOBEACHUH TOPOJCKUX CHEMOK MHOTOIICJIEBOIO HAa3HAYEHUS C
nocneayomei (mo Mepe BOSHUKHOBEHHS TOTPEOHOCTEH) BRIOOPOUYHOI 11e51eBOi 00paboTKOM U mipH
BBIIIOJTHEHUH CHEMOK B YPE3BBIYAMHBIX CHUTyalUsX B pEXHUME, MNPUOIMKEHHOM K PEXUMY
pPEATbHOTO BPEMEHHU.

OpnuM u3 HambOosee MNEePCIEeKTUBHBIX HAMpPaBJICHUN OINEPaTUBHOIO HABUTALMOHHOTO U
re0JIe3NYECKOr0 O0ecTieueHusl MOTPEOUTENsT SBISETCS CO3JIaHUE CEeTe AaKTHUBHBIX ITYHKTOB
CIYTHUKOBBIX CUCTEM KOOPJMHATHBIX OIpPENeIeHUIH peallbHOTO BPEMEHHU.

Upe3sbiualino 8axCHOU 0COOEHHOCMbIO 2e00e3U4eCKUX CRYMHUKOBLIX MeXHOL02UL A6IAemcs
B03MOJNCHOCHL OOHOBPEMEHHO20 ONpeOdeleHUs ¢ CONOCMABUMBIMU MOYHOCTAMU, KAK HIAHOBbIX
KOOpOUHam, mak u 2e00e3uieckux gblcom.

[TosiBnsieTcss  BHOJNHE peajibHas BO3MOXKHOCTh — pealu3alii  METO/Ja  CIYTHHUKOBOTO
HUBEJMPOBAHUS, KaK allbTEPHATUBHI T€OMETPHUYECKOMY HHUBEITHUPOBAHUIO, HO B 3HAUYUTEIHHO OoJiee
OlepaTUBHOM U JemieBoM BapuaHte. OIHAKO [ NMPAKTUYECKOTOo MPUMEHEHHsS TaKkoro MeToja
HEO0OXOIMMO COCTABJICHHE IO TPABUMETPUYECKUM U CIIYTHHKOBBIM JaHHBIM TOYHBIX JI€TATBHBIX
KapT BBICOT KBa3UT'€OU1a HA COOTBETCTBYIOUINX TEPPUTOPUSX - M0 CYIIECTBY HOBOTO TOYHOTO BH/Ia
HCXOJIHOTO I'e0Ie3MUECKOro 00eCIeueHHs.

[Tpu TpagUIMOHHBIX BUAAX TEOJIE3MYECKUX H3MEpPEHHUIl CHUCTeMa BBICOTHOTO OOecreyeHHs
pa3BuBaliaCh 000COOJEHHO OT CHCTEMBI IUIAHOBOTO OOECIICUEHHUsS: BBICOTHOE U IUIAHOBOE
o0ecrneyeHre co3/1aBalioch IMyTEM Pa3BUTHUS JBYX Pa3HBIX BUAOB reojesndeckux cereil. [Imanosoe
000CHOBaHHE pa3BHBAIIOCh HA OCHOBE IIIAHOBBIX TEOJE3MYECKHX CETeH TPHAHTYISALIUU U
MOJINTOHOMETPUH, a BHICOTHOE — HAa OCHOBE CETEH T€OMETPUYECKOTO HUBEJIUPOBAHHUS.

CucremMa HOPMAIIbHBIX BBICOT Ha TeppUTOpHH Poccuu peann3oBaHa CETbIO BBICOKOTOYHOTO
reomeTpuueckoro HuBenupoBanus | u Il kiaccoB — rmaBHOW BbicOTHOM OCHOBBI (I'BO) cTpaHnsbl.
Cetb reomerpuueckoro Husenuponanus | u Il kiaccoB o6mieit npotskeHHOCThI0 0K010 400 ThICSY
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KM HMEET OJIMH HMCXOAHBIM TyHKT KpoOHIITaaT, B KOTOPOM 3HAYCHHE HOPMAJIBHOW BBICOTHI
MIPUHUMAETCS PAaBHBIM HYIIIO.

Bcesi ceth HUBenupoBaHUsS 00pa3yeT MOpsIKa THICSYM 3aMKHYTHIX MOJUTOHOB, MO KOTOPBIM
MIPOU3BOJUTCS YPaBHUBAHUE CETH KaK CBOOOJHOW C OMOPOW HA OJUH UCXOAHBIN MyHKT. [loaTomy
CHUCTEMa HOPMAJIbHBIX BBICOT HAa BCEH MPOTSKEHHOCTH HHUBEJIMPHON CETH HE HMMEET BHEIIHETO
KOHTPOJIsSl, HECMOTPSI Ha TO, 4TO Tepputopusi Poccuu umeer OGeperoByro JIMHUIO MPOTSKEHHOCTHIO
okoyio 12 000 kM, OMBIBaEMYIO MOPSIMU TPEX OKEAHOB, M B Ka)KJIOM U3 3TUX MOpPEH PACIIONIOKEHO
M0 HECKOJIBKO YPOBHEMEPHBIX MOCTOB, MMEIOIIMX BHICOKOTOYHYIO CBSI3b C TJIABHON BBICOTHOM
ocHOBOM. Tak Kak OTIMYME yPOBHS OJHOIO MOpPS OT JPYroro MOXET JOCTUIaTh METpa U Oolee, To
YpOBHEMEPHBIE TaHHBIE HE MOTYT CIY>KUTh KOHTPOJIEM TOYHOCTH HUBEJIUPOBAHMUS.

[Mpumenenne ['NIOHACC/GPS TexHOMOTHII TO3BOJIIET Pa3BHBATH IUIAHOBOE W BBICOTHOE
000CHOBaHHE C TMOMOIIBI0O OJAHOW W TOM JKE€ COBOKYMHOCTH Teoie3udeckux ceredl. Jlms
COTJIACOBAHUSI HM3MEPEHHBIX BEIMYMH (HOPMAJIbHBIX M TEOJE3MUYECKHX BBICOT), MOIYYaeMbIX
COOTBETCTBEHHO MO JaHHBIM HuBenupoBaHus U nanHeiM [ JIOHACC/GPS usmepenuit, Heo6xoaumo
TOYHOE 3HAHHE BBICOT KBa3UT€OUA.

Hogas cTpykTypa cuctemsl reojie3ndeckoro odecrneyeHus nokasana Ha puc. 3.

[IpuMeHeHre COBpPEMEHHBIX CITyTHHUKOBBIX TEXHOJIOTHM ONTHMaJbHBIM O00pa3oM pa3BUBAET
CUCTEMY TeO0JIe3MYECKOro oOecreyeHusl, CO3/1aBas YCIOBHsS, B TOM 4YHCIe, U IS pealu3aluu
MOTEHI[MAaa TUIAHOBBIX M BBICOTHBIX OINOPHBIX CETEH, CO3AaHHBIX HA OCHOBE TPAJAMIIMOHHBIX
METOJIOB T€0I€3NUECKIX U3MEPEHHIA.

BoiciiM 3BeHOM B MEpapXUU OMOPHBIX T'€OAE3UUYECKHX CETEHl B CUCTEME Ie0/Ie3MYECKOro
oOecrieueHus SBISETCS OJHA M Ta € COBOKYMHOCTb T'€OJE3WYECKUX IMYHKTOB CITyTHHUKOBBIX
reonesnueckux cereit ®AI'C, BI'C u CI'C-1, kotopsie ABISIIOTCS (DU3UYECKON peanu3arueit
OJTHOBPEMEHHO BBICOKOTOYHON CUCTEMbI KOOPAMHAT U CHCTEMbI HOPMAIIbHBIX BBICOT.

CTpyKkTypa W TEXHOJIOTHS MOCTPOCHUSI CITyTHHUKOBBIX T€0JE3MUYECKHX CETEH, CO3/aBaeMbIX
Pockaprorpacdueii, onpexnensieTcsi, BO-NEPBBIX, — HEOOXOAMMOCTHIO CO3JAHHSI €IUHOM CHUCTEMBI
re0JIe3NYECKUX KOOPAMHAT M TMOMAJEPKaHUS €€ Ha ypOBHE COBPEMEHHBIX TpeOOBaHMIA HAYKH,
SKOHOMHUKHM U oOecrieueHus Oe30MacHOCTH, MW, BO-BTOPBIX, — 3aJadyaMHd, BO3JIO)KCHHBIMH Ha
Pockaprorpaduro, mo Bemenuto CiyxkObl nedpopmanuu 3eMHON KOpBI, BXOASAIIEH B COCTaB
denepanbHON CUCTEMBI CEHCMOIOTHUECKUX HAOMIOIEHUH U TPOTHO3a 36MJICTPSICCHUIN.

CyuecTBytolas reojie3nueckasl OCHOBA, CO3/IaHHAsl ¢ MOMOILIBIO TPAJAUIIMOHHBIX METOJO0B
reoJIe3NYeCKuX M3MEpPEeHH He oOecreunBaeT Ha JOHKHOM YPOBHE BO3MOXKHOCTH 3((EKTHBHOIO
WCIIOJIb30BAaHUsI COBPEMEHHBIX BBICOKOA()()EKTHUBHBIX CIYTHUKOBBIX TEXHOJOTHH MO CIIEIyOIIHM
OCHOBHBIM NPUYHHAM:

- TOYHOCTh CYIIECTBYIOIIUX T€0JC3MUECKUX CETeH HEe OTBEYAET COBPEMEHHBIX TPeOOBaHUSIM
SKOHOMHKH U 0OOPOHBI CTPaHbI;

- IYHKTBI OMOPHBIX T€0AE3NYECKUX CETEH, KaK MPAaBUIIO, PACONAraloTCs B TPYAHOIOCTYITHBIX
MecTax, HeOJarompUATHBIX A MX MOCJIEAYIONIEr0 HCIOJIb30BAHUSA B CHCTEME T€0e3M4ECKOro
obecnieuenus ¢ anmnaparypoii [JIOHACC/GPS;

- 0071b1110i1 00BEM T€01€3NUECKHUX IMyHKTOB, CYIIECTBYIOIIUX OMOPHBIX ME€OJIE3UYECKUX CETEH,
Y MECTa MX PACIOJIOKCHHUS JENAI0T 33/1auy WX MOJJACpKaHUsS B pabo4eM COCTOSHUU MPAKTHYECKH
TPYJHO BBITIOJTHUMON B COBPEMEHHBIX YCIIOBHSIX.
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Enunas cucrema pyHaaMeHTAIbLHbBIX IapaMETPOB

Cern ®AI'C, BI'C, I'®I'C n CI'C-1

\ 4

I[eTaJIBHLIe KapThbl BBICOT KBasureouaa
(undpoBbie MOaETH)

v v v
Cemn CnyTHuMKOBOE HusenupHble cetn OnopHble
TPUaHrynauum un HVMBenupoBsaHue , Il knaccoB rocynapcTBeHHble
NosIMroHOMeTpUn - (rBO) rpaBUMETPUYECKME
(frc) - : - cetm |, llnlil
o] S ! knaccos
v 4 v E
OuddepeHumarnbHblie [leTanbHble ! Y
CTaHumn > Tonorpaduyeckue [leTanbHble
CbEMKHM rpaBMmMeTpuyeckme
ﬂ‘ CbEMKM
3apaun A A
"| 3emenbHoM 3agaun
pedopmbl Hasurauum

Puc. 3. Mepapxuueckas CTpYKTypa CUCTEMbI I'€0/IC3MYECKOT0 00SCIIeYCHUSI

[ocynapcTBeHHass reoje3nyeckas ceTh, co3laBaemas B cooTBeTcTBUM «KoHuemniuei
nepexoaa Tomorpado-reo1e3nIecKoro MPOU3BOACTBA HA AaBTOHOMHBIC CITyTHHKOBBIE METOIBI
KOOpAUHATHBIX omnpeaeneHuin» (1995r.) u ¢ “OCHOBHBIMH TOJIOKEHUSMU O TOCTPOCHHUH
rocyJIapcTBeHHON reone3ndeckoit cetu Poccuiickoit ®Depepanmu” (2003 r1.), CTPYKTYpHO
(dbopMupyeTcsi 0 IPUHLUITY Mepexoa OT OOIIero K YaCTHOMY U BKIIIOUAET B ce0sl re0/Ie3nYeCKue
MIOCTPOEHHUS PA3IMUHBIX KJIACCOB TOUHOCTH:

- ¢dyHIaMeHTalbHyI0 acTpoHoMo-Teoaesnueckyto cetb (PAI'C), cocrosmryro u3z 50 - 70
IyHKTOB, BKJIOYas IYHKTbl KOCMHYECKOW T€0JE3UYECKONM CETH, NpPH PACCTOSHUSAX MEXKIY
nyHKkTamu, paBHbIX 650 - 1000 kM. 13 Bcex myHnkroB @AI'C 10 - 15 nomkHbI OBITH TOCTOSHHO
JEHCTBYIOIIMMH, @ OCTaJIbHbIE - MEPUOJUYECKH MEPEONPEAeAThCA IpyNIaMu ¢ LHUKIUYHOCTBIO,
3aBHCSIIEH OT TeOJUHAMHYECKON aKTUBHOCTH PETHOHA,
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- BbICOKOTOYHas reoxaesmueckas cetb (BI'C), cocrtosmas uz 500 - 700 myHKTOB, mpu
PACCTOSHUAX MEXKIY CMEXHBIMU MyHKTaMH, paBHbIX 150 - 300 kM;

- CIIyTHUKOBas reoje3nudeckas cetb | kmacca (CI'C-1) mpu pacCTOSHUSAX MEXIY CMEXKHBIMU
myHKTamu, paBHbIX 30 - 35 kM B 00kuThIX paiioHax u 40 - 50 kM u Oonee - B Maio00XuThiX. B

SKOHOMMYECKH pa3BUThIX paioHax myHKTel CI'C-1 MoryT pacnonaratecsi M C OoJblIeH
IUIOTHOCTBIO, B 3aBUCUMOCTH OT TpeOOBaHUI MUHUCTEPCTB U BEOMCTB.

Yacte nyHktoB @OAI'C wuHTErpupyeTcss B MHPOBYIO CIYTHHUKOBYIO CE€Th B paMKax
MEXIyHapOAHBIX IPOTPAMM.

B nepByto ouepeny CI'C-1 Oyner pa3BuBaThCs B palloHaX ¢ MHTEHCHUBHOW XO3SHCTBEHHOMU
JESATEIBHOCTBIO.

Heobxonumo ocobo ormeruts, uto nmyHKTHl @AI'C u BI'C cBs3bIBaloTCS HE MEHEE YEM C 2-
M nyHkTamu I'TC u ¢ 2-msa nmyHkramu I'BO, Tem caMbiM, peanusys U IpeyMHOas NOTEHIUAI
ctapoil I'T'C, u uro mynkrsl ®AT'C, BI'C u CI'C-1 pacnonaratorcs B JIETKO JOCTYIIHBIX MECTaXx.

Takum obOpazom, Ansi cO3AaHUS YKa3aHHOW HOBOM BBICOKOI((PEKTUBHOUN TOCYIapCTBEHHOM
CUCTEMBI TeoJie3ndeckoro obecrneueHus tepputopun Poccuiickoii ®enepainuy, OCHOBAaHHOW Ha
NPUMEHEHUU T100aabHOM HaBuranuoHHoW crnyTHHKOBOM cuctembl ['JIOHACC/GPS u ppyrux
CPEJCTB ¥ TEXHOJIOTUH, TOJIKHBI BBITOIHATHCS:

1. BpICOKOTOYHBIE I'€OIE3UYECKHE M3MEPEHUS C HA3€MHOM CIIyTHHKOBOHM amnmaparypoil Ha
MyHKTaX  CO3/aBaeMbIX  (yHIaMEHTalIbHOH  acTpoHOoMo-Teonesmdeckoir cetn  (DAIC),
BBICOKOTOUYHOM reoneznyeckoii cetu (BI'C) u cmyTHrKOBO# reonesnueckoit cetu 1 kmacca (CI'C-1);

2. AOCONIOTHBIE W3MEpPEHHs] 3HAUYEHUH YCKOpEHHUS CWJIBI TSDKECTM g C TOMOILBIO

BBICOKOTOYHOM TPaBUMETPUUYECKOM ammapaTypbl U OMpPEENICHNs HOPMAJIbHBIX BBICOT Ha MYHKTaX
OAI'C u BI'G;
3. PaGoThl O MOCTPOEHHUIO BHICOKOTOYHBIX KapT BHICOT KBa3UTeOuAa ¢ TPaBUMETPUUYECKUM

METO/IOM, HEOOXOAWMBIX IIPHU OIpPEJCICHUH HOPMAIbHBIX BBICOT H’ ¢ HCHONB30BaHUEM
IJ100aJIbHBIX HABUTALIMOHHBIX CITyTHUKOBBIX CUCTEM;

4. PaboTBl MO COIJACOBAaHUIO HAa COOTBETCTBYIOLIEM YPOBHE TOYHOCTH TI'€OLEHTPHUYECKOM
CHUCTEMBI KOoopiauHaT, 3amaBaeMoil myHkTamu DAI'C, ¢ MexayHapoaHOW HEOECHOW OMOPHOM
cucremoii (ICRS — International Celestial Reference System), He cBsizaHHOI OoJiee ¢ 3KBaTOpPOM U
SKJIIMIITUKOM, a 3a(UKCHUPOBAHHOW OTHOCHUTENILHO CHCTEMBbI HampaBieHud Ha 212 KBa3apos,
IIPUHUMAEMBbIX 33 HEMOJBMKHBIE B IIPOCTPAHCTBE U PACIpEAEICHHBIX IO BceMy HeOy co cpeiHen
IUIOTHOCTHIO 1 kBa3ap Ha 194.6 kBagpaTHBIX rpaayca.

BbIcokast TOYHOCTB CIIEKEHUS 32 MOJIOKEHUSMU HHCTPYMEHTOB, C KOTOPBIMHU HAOJIIOJAI0TCS U
OIIPEACISAIOTCA KOOPANHATHI KBAa3apoB, U OAHOBPEMEHHO 3a NapaMeTpaMHu BpauieHus 3emiu (11B3),
obecnieunBaronumu cBsi3b HebecHor (ICRS) u HOBOM MEXTyHApOIHON 36MHOM OITOPHONU CHCTEMOM
(ITRS — International Terresrial Reference System), mo3Boisier ycnemHo pemars IEnblid psin
MIPAKTUYECKUX 3a/1a4.

[To u3mepeHusM, yka3aHHbIM B 1. 1, onpeAesnstoTcs reo1e3nYecKue KOOpANHATHL: HUpoTa B,
nonrota L v BbIcOTa H B MPUHATOW CUCTEME KOOPUHAT.

[lo wu3mepeHusiM, yKazaHHbIM B ILIL. | M 2, OCYIIECTBIAETCS 3aJaHHe aOCONIOTHOM
IPaBUMETPUUECKOM CHUCTEMBl. DTH M3MEPEHMsI, B YACTHOCTH, MO3BOJAT B JAJbHEHIIEM BBIABISTH
BO3MO>KHBIE IPUYMHBI U3MeHeHuH koopanHaT myHKToB @AI'C u BI'C Bo BpemeHu.

[Io BBICOKOTOYHBIM BbICOTaM KBazureouna ¢ (m. 3) u reojxe3nyeckuM Bbicotam H (1. 1)

OTIPENIENIAIOTCS. HOpMaJlbHbIE BBICOTHI H ', paHee onpezensieMble ¢ BRICOKOH TOYHOCTBIO TOJBKO U3
TCOMCTPHUICCKOI'0O HUBCIIMPOBAHUA.

[To actpoMerpudeckuM NaHHBIM (1. 4) TEOICHTpHYECKAsl CHCTeMa KOOpAWHAT, 3ajaBacmMasi
nyHktamu  @OAI'C, cormacoBbiBaeTcsi HAa  COOTBETCTBYIONIEM  YPOBHE  TOYHOCTH  C
(dbyHIaMEHTATBHBIMH ACTPOHOMHYECKUMU (HEOSCHBIMH ) CUCTEMaMH KOOPIUHAT.
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1.3.2. OcHosHbie npunyunsl OaibHeluwe20 pazeumus 20Cy0apCmeeHHOl 2e00e3UlecKoll cemu

lNocynapcTBeHHast reoje3udeckas ceTh, co3daBaeMasi B COOTBETCTBMM C “OCHOBHBIMU
MOJIOKEHUSAMH O MOCTPOCHHHM TOCYJapCTBEHHOM reoaesmdeckoit cetn Poccuiickoit @eneparyn’
(2003 1.), cTpyKTYpHO (popMHpyeTCs 110 NPUHLUIY Nepexoa OT OOIIEro K Y4aCTHOMY U BKJIIOUAET B
cebst reoIe3nYECKre TOCTPOCHUS PA3IMYHBIX KJIACCOB TOUHOCTH:

¢ QyHIAMEHTAILHYIO aCTPOHOMO-Teo 1e3ndecKyto ceth (DAIC),

® BHICOKOTOYHYIO Teojie3ndeckyro ceTh (BI'C),

e CITyTHUKOBYIO reojiesnueckyto cetb 1 knacca (CI'C-1).

Ha ocHOBe 3THMX IYHKTOB CO3JAIOTCS CHUCTEMBI IIOCTOSHHO JEMCTBYIOIIUMX ITyHKTOB
CIYTHHUKOBBIX HaOJIOJEHUIN C 1enblo oOecreueHus: BO3MOXKHOCTEH ONpesesieHusT KOOpAMHAT
NOTPeOUTENSAMHU B PEKUME PEalIbHOTO BPEMEHU HITH OJIM3KOM K PeaJbHOMY BPEMEHHU.

B yka3zaHHyr0 cuCTeMy TIOCTPOCHHMH BIIMCBIBAIOTCS TAaKXKe CYIIECTBYIOIIHME CETH
TPUAHTYJIALIUU U TIOJMTOHOMETpHH 1...4 Ki1accos.

ITo mepe paszButus cereir ®AI'C, BI'C u CI'C-1 Beimonnsiercst ypaBuuanue Bcedl ['T'C unum
€e OTHENIbHBIX YYacTKOB C ILEJbl0 Ooyiee TMOJNHOW M OBICTpON pealn3alud HaKaIluIiBaeMou
reo0Ie3N9YeCcKOi HHpOpMAITIH.

1.3.3. @ynoamenmanvHas acmpoHomMo-2e00e3ulecKas cems

Bricuii ypoBeHb B CTPYKTYpe KOOPAWHATHOTO obOecrieueHust Teppuropu Poccun 3anuMaet
(dbyHgamMeHTanbHas acTPOHOMO-Teoze3ndyeckass ceTb. OHa CIY)KUT HCXOIHON T€0Je3MYeCKOn
OCHOBOW I JAJBbHEHILErO IOBBIIICHUS TOYHOCTH ITyHKTOB T'OCYAAPCTBEHHOW TI'€O0JE3MYECKOU
cetu. DAI'C npakTUyYeCcKu peann3yeT TEOEHTPUUYECKYI0 CUCTEMY KOOPAMHAT B paMKax peIIeHUs
3aa4 KOOpAMHaTHO-BpeMeHHoro obecneuenus (KBO).

@yHIaMEeHTaIbHAsT aCTPOHOMO-TE0I€3UUECKast CETh COCTOUT U3 IOCTOSHHO IEUCTBYIOIIMX U
MEPUOJIMYECKH OTpenesieMblXx IyHKTOB Pockaprorpaduu, ¢GopMupyOIMX €IWHYIO CeTh Ha
tepputopun Poccuiickoit denepanuu.

B cocraB noctosHHO AeiicTByromux MyHKTOoB MAI'C 1o cornacoBaHUIO MOTYT BKJIFOYAThCS
MyHKTBI CITy>XObI Bpamenus 3emun ['occranmapra Poccuu, MyHKTBI CIyTHHUKOBBIX HAOJIOACHUI
PAH ¥ nyHKTBI paJoUHTEPPEPOMETPUUECKIX U3MEPEHHUI CO CBEpXUIMHHON 0a30H, a TaKXkKe 4acTb
ATTI KT'C, pacnoyio)XeHHBIX Ha TEPpUTOpHH cTpaHbl. Ha cramun oOpabOTKM M3MEPEHH B COCTaB
IIOCTOSIHHO JIeHcTBYOMMX ITyHKTOB B @AI'C MOXKET TakKe BKIHOYAThCS YaCTh ITyHKTOB, BXOASAIIUX
B MEXKIyHapOHYIO T€OIMHAMUYECKYIO ceTh MyHKTOB (IGS).

B cocraB nepuonuuecku omnpenenseMbix MyHKTOB GAI'C MOryT OBITH BKIIOUEHBI IYHKTBI
Pockaprorpaduu, PAH u AI'Tl KI'C Ha Tepputopun CTpaHbl, HE BOIIEAIINE B YUCIIO TOCTOSHHO
neiictyromux myHKToB PAI'C, nmynkrel HabmogeHuit I'JIOHACC, a Takxke MyHKTBI CITy>KOBbI
BpamieHus 3emnn ['occrangapra Poccuu u MyHKTHI, MEPUOJUUECKH YUYacTBYIOIIKME B Mporpammax
Ja3epHOMN JIOKAI[MK CIIYTHUKOB U JJTMHHOOA3UCHOM pauonHTep(hepOMETPHUH.

Pacnionoxxenne octanbHbix nyHKTOB DPAI'C ompenensercs, UCXOAsS W3 pelIeHUs 3adad
reOAMHAMUKHU U TPeOOBaHUS PABHOMEPHOT'O MOKPHITHSI BCEH TEPPUTOPHH CTPAHBI.

Paccrostnue mexnay cmexxubiMu myHkTaMu @AIC - 650...1000 kM.

KonnuecTBo, pacnoyiokeHHe MOCTOSIHHO [EHCTBYIOIIMX M IEPUOAMYECKU OIpPENEIIeMBbIX
nyHktoB DPAI'C, coctaB ammaparypbl U NporpamMmbl HaONIOJAEHUN ONpPENENSIOTCS Hay4dHO-
TEXHUYECKOM mporpammoil mnoctpoeHus u ¢(yHkiuoHupoBanuss PAI'C ¢ yyeToM NPOEKTOB
MEKIyHApOAHOTO COTPYTHUYECTBA.

Bce nynktel @AI'C nmomxHbl OBITH (YHIAMEHTAJIBHO 3aKpeIUIeHbl C obOecredyeHueM
JOJITOBPEMEHHOMN CTAOMIBHOCTHU MX IMOJIOKEHHUS KaK B IJIaHE, TaK U MO BBICOTE.

[TpoctpanctBeHHOEe monoxeHue NyHKToB (DAI'C ompenensercs MeTogaMu KOCMHUYECKON
reoJIe3Un B F€OLIEHTPUUECKON CHUCTEME KOOPAMHAT OTHOCUTEIBHO IIEHTpa Macc 3eMJIM CO CpeaHen
KBaJpartudeckoil ommbkoit 10...15 cM, a cpenHsas KBagpaTuueckas OmnOKa B3aUMHOTO TOJI0XKEHUS
nyHkToB @AI'C nomkHa ObITH HE Oojiee 2 CM MO TUIAHOBOMY TIOJIOKEHHIO M 3 CM TIO BBICOTE C
Y4E€TOM CKOPOCTEM MX M3MEHEHHUs BO BpeMeHU. B umcino ocHOBHBIX 3amay nocrpoeHus OAIC
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BXOJIUT JOCTHKEHHE TpeOyeMOll TOYHOCTU U JIOCTOBEPHOE OLEHMBAaHHE TOYHOCTU CO37aBaeMOM
HOBOW TEOLICHTPUYECKOW CHCTEMBI KOOPAMHAT M ONPEICIICHHE M3MEHEHMM KOOpIMHAT IIyHKTOB
OAI'C Bo BpemeHu.

Ha nynktax ®AI'C BBINOTHAIOTCS ONpEAETICHUS HOPMAJbHBIX BBICOT U aOCOIIOTHBIX
3HAUEHUN YCKOpeHMH cuibl TsbkecTd. OrmnpeneneHuss HOPMAJIbHOM BBICOTHI MPOU3BOAMTCA
HuBenupoBaHueM He Huxke Il kimacca TOYHOCTH, aOCONIOTHBIE OMpPENENEHHsI CUIIBI TSKECTH - MO
IporpaMMe omnpezeneHus: GyH1aMeHTaIbHbIX IPaBUMETPUUECKUX ITYHKTOB.

[TepuognunocTh 3THX onpexnencHuil Ha myHkrax @AI'C ycranaBiuBaercs B mpezenax S...8
JIET ¥ YTOYHSIETCS B 3aBUCUMOCTH OT 0’KMIAEMbIX U3MEHEHUIM U3MEPSAEMBIX XapaKTEPUCTHUK.

3anaBaeMas nmyHkTamu PAI'C reoueHTpuueckas cucTeMa KOOPAMHAT COIJIACOBBIBAETCS Ha
COOTBETCTBYIOILIEM YpPOBHE TOYHOCTU C (yHJaMEHTAJIbHBIMU aCTPOHOMUYECKUMHU (HEOECHBIMHU)
CUCTEMAMM KOOPIMHAT M HAAEKHO CBS3BIBAECTCA C aHAJIOTMYHBIMM ITYHKTaMU pPa3JIM4YHBIX
rocyJJapCTB B PAMKAax COIVIaCOBAHHBIX HAYYHBIX MPOEKTOB MEKIyHAPOJHOTO COTPYIHHUYECTBA.

[TapameTpsl CBA3M MEXIY 3€MHOW CUCTEMOW KOoopAuHaT, 3amaBaeMoil myHkramu I'TC, ¢
(yHIaMEHTAIBHBIMA AaCTPOHOMHUYECKUMH (HEOECHBIMU) KOOpAMHATAMHU Ha aJeKBAaTHOM YPOBHE
TOYHOCTH YCTaHaBIMBAIOTCA onepaTuBHbIMM HaOmoneHuwsmu ['CBYU wu nyOnmkyrorcs B
CTIEIMABHBIX OIOJUIETEHSIX 3TOU CITYKOBI.

1.3.4. Bvicokomounas 2eo0e3uyeckas cemo

Bropoii ypoenb B coBpeMeHHOU cTpykTrype ['T'C 3aHMMaeT BBICOKOTOYHAsI Teo/Ie3UdecKas
CeTb, OCHOBHBIE (P)YHKIIUU KOTOPOH COCTOST B IaJbHEUIIEM PACIIPOCTPAHEHUH Ha BCIO TEPPUTOPHUIO
Poccun  reomeHTpHYecKoW CHUCTEMbl KOOPAMHAT W YTOYHEHHWH TMApaMeTpPOB  B3aUMHOTO
OpPUEHTUPOBAHUS T€OLEHTPUUYECKON CUCTEMBI U CUCTEMBI I'€0/1€3MUECKUX KOOPAMHAT.

BI'C, napany c¢ ®AI'C, ciayXuT OCHOBOW [UId pa3BUTUS TE€OAC3UUYECKMX IOCTPOCHUN
MOCIEAYIOIUX KJIACCOB, a TaKKE HCHOJb3YyeTCsl JUIsl CO3JaHMsI BBICOKOTOYHBIX KapT BBICOT
KBa3UTreoua COBMECTHO C TPaBUMETPHUECKON HHPOpMAIel U JaHHBIMU HUBEIUPOBAHHUS.

BI'C npencraBnsier coboii onupatomeecs Ha nyHkTsl DAI'C, ogHOpogHOE 1O TOYHOCTH
MIPOCTPAHCTBEHHOE T€0J€3UYECKOE MOCTPOEHHUE, COCTOSIEeEe M3 CUCTEMBbl IMYyHKTOB, YJIaJICHHBIX
onuH ot aApyroro Ha 150...300 kM.

Ilynktet  BI'C  onpenensitorcsi  OTHOCHTENIBHBIMA ~— METOJIAMA  KOCMHYECKOM — T€OJIE3HH,
00€CTeuMBAIOIMMA TOYHOCTb B3aHMHOIO TIOJNIOKEHHSI CO CPETHUMH KBAJIPAaTHYECKMMH OIIMOKaMH, He
npesbimaronmme 3 Mv+5x10°D (rme D - paccrosiHMe MeXIy MYHKTAMH) [0 KKIOHM W3 IUIAHOBBIX
KOOpAMHAT U 5 Mmt+7x10*D o reomesieckoii Bhicote. Kakmsiii nyskr BI'C nomken ObITh CBsi3aH
M3MepeHusIMU co cMexHbIME TTyHKTaMH BI'C 11 He MeHee ueM ¢ Tpemst ommkaiimivu myHkramu @AIC. B
HCKITIOUUTENIBHBIX CIIy4asX Ha TPYJHOAOCTYITHBIX TEPPUTOPUSIX JIOIyCKAETCsl OTCYTCTBUE CBS3EH MEXITY
cMmexHbME TiyHKTaMu BI'C nipu ycimoBum uX CBSI3H € OONBIIMM KOJMYecTBOM Om3kux myHKTOB DAI'C n
WCTIOJIb30BaHNH HAOIOICHHH OOJIBIIEH MPOIOIDKUTENBHOCTH.

Ha nynkrax BI'C HopmasbHBIE BBICOTHI ONpENENSIOTCS HHUBENIMpoBaHMeM He Hwke Il kmacca
TOYHOCTH, A0COJIOTHBIC OIpEENICHNs] CHIIbl TSDKECTH - 0 TPOrpamMMme orpeneneHust (hyHIaMeHTaTbHBIX
TPaBUMETPHIECKUX ITyHKTOB. [leproyHOCTh 3THX omnpenereHnii ycraHaBnvBaeTcss Pockaprorpadueii B
3aBUCHMOCTH OT O’KMJIAEMBIX U3MEHEHUI U3MEPSIEMBIX XapaKTEPUCTHK. /s CBA3M CYILIECTBYIOLIECH CETH C
BHOBb CO3/[aBAEMBIMM T€OJIE3NUECKMMH TIOCTPOCHUSIMU  OTIPEJIENIACTCS B3aHMHOE IOJIOXKEHHE ITyHKTOB
OAI'C u BI'C ¢ 6mwxanvu myHkramu AI'C co cpeHeit kBaapaTnieckoi OIIMOKOM, He PEeBbIILAtoIei 2 ¢M
0 K&KJI0M KoopauHarte. /st CBs3M ¢ I1aBHOM BBICOTHOM 0CHOBOM MyHKTHI BI'C npuBs3pIBatoTcs K penepam
HuBENHMPHOM ceTH | ... I KimaccoB wim coBMEIAtOTCS € penepaMu COOTBETCTBYIOIIMX JIMHUI HUBEIMPOBAHMSL.
Cymectyromnas cetb myHKToB @AI'C u BI'C Ha tepputopun Poccun coznana B nepuop ¢ 1999 rona mo
2003 rozn. CiiytHukoBast reozie3ndeckast ceTb Ha 2003 T. cocToUT U3 212 IyHKTOB, B TOM YHCIIE:

- 19 nocrosinHo aericTByronux nyHKToB @AI'C;

- 15 nepuonnyecku onpenensiembix myHKToB PAI'C;

- 178 nynkros BI'C.

CymectBytomas cetb myHKToB ®AI'C u BI'C Ha Tepputopun Poccuiickoit @eaepanuu mno

cocrosinuio Ha 2003 roxa nmokaszaHa Ha puc. 4.
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TN JITTIN DA

Cetb nynkToB ®AI'C n BI'C Poccuiickoit @enepanuun Ha 2003 1.

YCJIOBHBIE OBO3HAYEHUA

AL nyHKTel @PAT'C (ocTosiHHO AelicTBYOLINE,
TIEPUOANIECKH OTIpeielisieMble)
. - myHKTH BI'C

Puc. 4. CymectBytomas cetb myHKTOB @AI'C u BI'C Ha Tepputopun Poccuiickoit @enepannu no coctosgauto Ha 2003 rog.
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1.3.5. Cnymuuxoeas ceodezuueckas cems 1 Knacca, acmpoHoMo-2e00e3udeckas cemo u
2eode3uyecKue cemu cyujeHus

Tpernii ypoBeHb B coBpeMeHHOU cTpykType I'T'C 3aHmmaeT cmyTHHUKOBasi Treofe3uyeckast
ceTb 1-ro Kiacca, OCHOBHAas (YHKIHSI KOTOPOW COCTOUT B OOECHCUEHHH ONTHUMAIBHBIX yCIOBHA
JUISL pealu3alydyd TOYHOCTHBIX M OINEPATUBHBIX BO3MOYKHOCTEH CIIyTHHKOBOWM ammapaTypbl MpHU
MepeBoJie Te0/Ie3MUecKoro olecneueHus TeppuTopuu Poccun Ha  CIIyTHUKOBBIE  METOIbI
onpeJieseHUsl KOOpIMHAT.

CI'C-1 npeacraBnsieT co00M MPOCTPAHCTBEHHOE I€0/1€3MUECKOE TTOCTPOEHUE, CO31aBAEMOE 110
Mepe HeoOXOOUMOCTH, B TMEPBYIO oOuepelb, B HSKOHOMHMYECKHM Pa3BUTHIX pailoHAX CTpaHBbI,
COCTOSIIIIEE W3 CHCTEMbI JIETKO JOCTYNMHBIX IYHKTOB C IUIOTHOCTBIO, JOCTATOYHOM aJis
3¢ (HEeKTUBHOTO MCIOIB30BaHUS BCEX BO3MOXHOCTEH CITyTHUKOBBIX OMpEAENCHUN MOTPEOUTENSIMH,
KaK MPaBUJIO, CO CPETHUMHU PACCTOSTHUSMHU MEKIY CMEXHBIMU ITyHKTaMH OKOJIO 25...35 kM.

CI'C-1 coznaeTcst OTHOCUTEIBHBIMU METOJJAMU KOCMHUYECKON T'e0e3UH, 00eCcTIeYnBaIOUMU
OTpE/IC/ICHUE B3aMMHOIO TIOJOXKEHHUS €€ CMEXHBIX IYHKTOB CO CPEIHUMHU KBaJpaTHYECKUMU
ommokamu 3mm+1x107"D mo Ka)kJI0M U3 IJIAaHOBBIX KOOPJIMUHAT U 5Mm+2x107D 1o reoIe3NYECKON
BBICOTE.

CI'C-1 moxer cTpouThesi oTAenbHbIMEH (parMeHTamu. Co3naBaeMblili (hparMeHT NOJKEH
ormuparbcsi Ha okpykatomme myHKTHI BI'C m um Bkmoware B cebs myHkTel PAIC, u BI'C,
pacrnosio’keHHble Ha Tepputopun pparmenta CI'C-1.

Cpenusis KBagpaTuueckasi omrmoka onpeaeneHus nojgoxenust myHkToB CI'C-1 oTHOCHUTETBHO
ommwkaiimux myHkroB BI'C u ®AI'C He nomkHa mpeBblath 1...2 cM B palioHax ¢ celicMUYecKon
aKTUBHOCTBIO 7 M OoJiee 6ayIoB M 2...3 CM B OCTaJIbHBIX PETHOHAX CTPAHBI.

HopmanbHble BBICOTBI JOMKHBI ompeaensThcss Ha Bcex mnyHkrax CI'C-1, nubo wu3
FE€OMETPUUYECKOr0 HUBEJIUPOBAHMSI C TOUHOCTHIO, COOTBETCTBYIOIIEH TpeOOBaHUSAM K HUBEIUPHBIM
cetsim 11, 111 xnaccoB, 1100 U3 CIIYTHUKOBOTO HUBEJIUPOBAHUS KaK Pa3HOCTU T'€0Je3NYECKUX BBICOT,
OTpeEAEMbIX OTHOCUTEIBHBIMA METO/IaMU KOCMUYECKOM T'€01€3UH, U BBICOT KBa3UT€OMIA.

OkxoHYaTenbHass TOYHOCTh mNoJiokeHHus TyHKTOB CI'C-1 ompenpenseTrcs mo marepuaiam
00pabOTKM B COOTBETCTBHMM ¢ Meroaukamu 1o mnoctpoeuto CI'C-1, yTBepikaaeMbIMu
Pockaprorpadueii.

Hns cBs3u CI'C-1 ¢ AI'C u HuBenupHOW ceTbto yacTh IyHKTOB CI'C-1 nomkna OBITH
COBMEIIIEHA WJIM CBs3aHa C CyllecTBYIOIMMMHU NyHKTaMu AI'C W pernepamMu HUBEJIHMPHOW CETH HE
Huxe [II knacca. CBsi3b, Kak paBUIIo, JOJKHA ONPEAETIATHCA METOJaMU KOCMUYECKOM T'€0€3UH CO
CpPEIHUMU KBaJIpaTUYECKUMHU OLIMOKaMHU He Oojiee 2 ¢M Jis TUIAHOBBIX KOOPAMHAT MPH MPUBS3KE
nyHkToB AI'C u 1 cM ansd reofe3ndeckux BBICOT NPU IPUBSI3KE HUBEIUPHBIX penepoB. Ilpu
BBICOTHOM MpUBSI3KE HCHOJb30BaHUE NYHKTOB AI'C ¢ WM3BECTHBIMHM HOpPMAaJbHBIMU BBICOTAMH
BMECTO HUBEIHMPHBIX pernepoB He Jomyckaercsa. Paccrosaume Mexay myHkramu AI'C,
coBMenieHHbIMHE ¢ myHKTamMu CI'C-1 wim npuBsi3aHHBIMH K HUM, HE JOJDKHO OBITH OoJbIine 70 KM
npu cpenneil mwiotHocty CI'C-1 m 100 xM mpu moctpoeHun paspexxkeHHo cetu CI'C-1 B
HEOOXKHUTHIX palioHaX. PaccTosiHue MeXy HUBEIMPHBIMU periepaMu i cBs3u ¢ myHkTamu CI'C-1
OJDKHO OBITE He 6osee 100 kM.

B ciiygae HeoOX0aUMOCTH MOTYT CO3AaBaThCsl FE€OJIC3UYECKUE CITyTHUKOBBIE CETH CTYILECHUS
B COOTBETCTBUH C METOAMKAMHU, YTBEpKAaeMbIMU PockapTorpadueii.

[ToBTOpHBIE omnpenenenuss kKoopauHaT MyHKTOB [T'C u BBICOT penepoB AOJKHBI
IUTAHUPOBATHCA B HEOOXOMMOM 00BeMe U ¢ TpeOyeMOl TOYHOCTBIO JJIS BBISBICHUS JedopManuit
3€MHOM MOBEPXHOCTH M U3YUYEHUS 3aKOHOMEPHOCTEN UX U3MEHEHMI

[Ipu HEoOXOAMMOCTH MOBTOPHBIX OIpPENEICHUH KOOpIMHAT IMyHKTOB B CEHCMOAKTUBHOM
pernone nocrpoenue CI'C-1 mnmanupyercst ¢ mOBTOpHBIM onpeaeneHueM nyHkToB BI'C Ha 31O 1
CMEXHOM TEPPUTOPHUSIX.
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B paiionax npoucuieqmux 3eMIeTpsCEHUI ¢ MarHUTy 101 5 u Oosiee MOBTOPHOE ONpEEIIEHNE
KOOp/AMHAT IYHKTOB TI€0JE3MYECKUX CeTell MpPOBOJUTCS B BO3MOXKHO KOPOTKHE CPOKH.
[IpoTsoxenHocTh  cozmaBaeMbix  (parmentoB CI'C-1, Brmrouas myHktel BI'C, Ha KoTophIe
onupatorcss pparmentsl CI'C-1, nomxHa oOecrneyuBaTh ONOPY Ha MYHKThI, HE 3aTPOHYThbIE
BIUSHUEM  MPOU3OLIENUIEro 3emieTpsceHus. HeoOXoauMocTh MOBTOPHBIX — ONpEIEICHUM
KOOp/AMHAT IIYHKTOB T€0/Ie3MYEeCKHX ceTei, o0yciioBieHHass ae(opManus MM TEXHOI'€HHOTO
MIPOUCXOXKACHUS, OOOCHOBBIBACTCS MAPKIICHACPCKUMH M JIPYTHMH T€0JIOTO-Te0()U3NIECKIMU
JTAHHBIMU.

[TynkTer CI'C-1, coBMeIIeHHbIE WK CBS3aHHbIE ¢ penepamu HuBenupHoi ceru [... 111 knaccos,
UCHOJb3YIOTCS ISl YTOUYHEHHUS BBICOT KBa3UT€OUIA.

B HCKIIIOYNTENBHBIX CIydasXx B paliOHax, HE OOECIIEYCHHBIX HEOOXOAMMBIMH JIaHHBIMHU O
BBICOTAX KBAa3WIe€OMJa, JUIsl ONpEAETCHHUS HOPMAJbHBIX BBICOT JIONMyCKaeTcs MpHUMEHEHHE
TPUTOHOMETPUUYECKOTO HMBEJIMPOBaHUA. B mocinenHeM ciydae cpenHss KBajapaTHuecKas OIIMOKa
B3aMMHOI'0 TIOJIOXKEHHUSI CMEKHBIX ITyHKTOB IO BBICOTE JAOJIKHA ObITh He Oosee 20 cM.

1.3.6. I'eooe3uueckue cemu cneyuaibHO20 HA3HAYEHUS

CymectBytomas mwiotHocTs ['T'C npu yciioBuM npUMEHEHHUS COBPEMEHHBIX CITyTHHUKOBBIX U
a’pOCHEMOYHBIX TEXHOJOTMM oOecreunBaeT pelleHue 3ajad KapTorpapupoBaHHs U OOHOBJICHHUS
KapT Bcero macmtadHoro psiia a0 1:500 mig ropogos u 1:2 000 nst octanbHON TEPPUTOPHH.

['eone3nyeckne ceTd CHENMAIbHOTO HA3HAUYEHUS CO3/AIOTCS B TeX ClydasxX, KoOrjaa
nanpHelmee crymeHne myHKToB ['T'C skoHOMHMYECKH HeEleaecoo0pa3Ho WM Korjaa Tpelyercs
0c000 BBICOKAs TOUHOCTh F€0JIE3NUECKOM CeTH.

l'eone3nyeckre ceTH CHENMATBHOTO HA3HAYCHUS CO3JAIOTCS B E€IWHBIX T'OCYNAapCTBEHHBIX
cucTeMax KOOpAMHAT MM B MECTHBIX CHCTEMaxX KOOPJIMHAT, YCTAHABJIMBAEMBIX JUISI OT/EIbHBIX
YYaCTKOB MECTHOCTH.

VY4yer u XpaHeHHE MCXOJHBIX JAHHBIX, PACKPBIBAIOLINX MEPEXOJ] OT 3TUX MECTHBIX CHUCTEM
KOOp/JMHAT K TOCYJApCTBEHHBIM CHCTEMaM KOOpIWHAT (KIIOYM TEpexo]a) OCYLIECTBISETCS
OpraHamMH rocyJ1JapcTBEHHOI'O Ie0JIe3N4eCKOro HaJ3opa (FroCreoHaasopa).

1.3.7. Opeanuzayus pabom u npoekmupogarue cemeil

IIpor3BOACTBEHHBINM LMK IOCTPOEHHUSI TE€ONE3UYECKUX CETEM COCTOMT H3 CIEIYOLIMX
OCHOBHBIX BHJIOB PAa0OT: MPOEKTUPOBAHUE, PEKOTHOCHHMPOBKA W 3aKpEIJICHHE T€0Ae3MYEeCKHX
MyHKTOB, BBIMOJIHCHWE W3MEpPEHUH, MaTeMaThyeckas o0padoTKa, COCTaBJICHHE KAaTaJOrOB H
TEXHUYECKUX OTYETOB.

OAI'C u BI'C co3pmatorcs B COOTBETCTBUM C HAayYHO-TEXHUYECKMM MPOEKTOM U
CIELUAaJIbHBIM PYKOBOJCTBOM.

[IpoekTupoBaHuE T'€OE3MUECKUX CETEU BBIMOJHIETCS C YUYETOM BCEX paHEE HCIOTHEHHBIX
paboT nocie o6cne0BaHNs COXPAHHOCTH T'€0/1€3MUECKUX ITYHKTOB.

Br16op MecTa pacmono)eHus TeoIe3nIeCKOro MyHKTa U TUTA IEHTPa JOKEeH 00ecIeuynBaTh
JIOJITOBPEMEHHYIO COXPaHHOCTh M YCTOMYMBOCTH IIYHKTOB B IUIAHE M IO BBICOTE B TEYEHHE
JUTUTETHHOTO TIEPHOa BpEMEHHU U YA00CTBA €0 HCIIOJIb30BAHHUS.

[Tynktel CI'C-1 pacnonararoTcs, Kak MpaBHIIO, B JIETKO U KPYTJIOTOJUYHO JOCTYIHBIX MECTax
C YCIIOBHSIMH, OJAaromMpUSTHBIMU JUTsI CITyTHUKOBBIX HaOmroneHwid. [Ipu coOroIeHnn yKa3aHHBIX
tpeboBanmii myHkTel CI'C-1 Moryt coBMematbcs ¢ cymecTBytomuMmu mnyHkTamu Al'C wmm
penepamu HuBenupHou ceru I-111 kimaccos.

B reonuHamMu4eckH AakTUBHBIX pPETMOHAX TMIPU BBIOOPE MECTOIOJIOKEHUS IyHKTOB
YUHUTBIBAIOTCSL JAHHBIE O BEPTUKAJIBHBIX JIBJKCHHUSIX 3€MHOW MOBEPXHOCTH, a TAKXKE JaHHBIE O
CTPYKType pa3nomMoB 3eMHON KOpbl. CI'C-1 Ha TeppUTOPHUSIX CYHMIECTBYIOIIUX I'€OJUHAMUYECKUX U
TEXHOTEHHBIX MOJUTOHOB MMPOCKTUPYETCS C YUYETOM YK€ CO3JJaHHBIX HAa HUX ITUIAHOBBIX U BBICOTHBIX
reoe3UYECKUX MOCTPOCHUM.
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Tumbl 1EHTPOB YCTAHABIMBAIOTCS B 3aBUCUMOCTH OT (U3HUKO-reorpad)UuecKux yCIOBHA
paifoHa paboT, rIyOHUHBI IPOMEP3aHUSA U OTTAaUBaHUSA TPYHTOB, TUAPOTEOJIOrMYECKOIO PEeKUMaA U
JIPYyrUX 0COOEHHOCTEN MECTHOCTH.

B nensax obecniedyeHust JUIMTENBbHOM COXPAaHHOCTH LIEHTPOB TI'eO0JI€3UUECKUX ITYHKTOB, OHH
HoJyIeXkKaT NEPUOINIECKOMY 00CIIEOBAaHUIO U ITPU HEOOXOAUMOCTH BOCCTAHOBIICHUIO.

['eone3nyeckuif MyHKT CUYMTACTCS YTPAuE€HHBIM, €CIM HE COXPAaHWICA HHU BEpXHUH, HHU
HIOKHUM LEHTp M yTpara IeHTpa IOATBEP)KJIEHA NaHHBIMU HHCTPYMEHTAJIbHO-T€0AE3UUYECKOIO
MIOUCKA.

[pennpustust Pockaprorpadmu HECyT OTBETCTBEHHOCTHh 3a IOAJCpXKAaHWE B paboyem
cocrosinuu myHKToB @AI'C, BI'C u CI'C-1 B npenenax 3akperuieHHON 3a HUIMH TEPPUTOPHUH.

1.3.8. Mamemamuueckasn oopabomxa uzmepenuii 6 I'T'C

MaremaTtnueckas oOpaOoTKa M3MEpEHUH B TOCYAApCTBEHHOW TI'€0/AE€3MYECKOM CeTu
BBITOJHSIETCS MOATAIMHO 110 MEPE HAKOIUICHUS MaTEPUaIOB.

MaremaTrueckass 00padOTKa IreoIe3MIECKUX U3MEPECHHMN, BRIMIOIHICMBIX TPU MTOCTPOCHUN U
Mozaepuuzaimu [T'C, BKIIOYaeT TIOJNIEBBIE BBIYUCICHUS, MPEABAPUTEIBHBIC BBIYHCICHUS H
YpaBHHBAHHE CETEMH.

[ToneBble BBIYUCICHUS BBITIONHSIOTCSA C LENbI0 KOHTPOJIS M3MEPEHUN Ha MX COOTBETCTBUE
JIOITyCKaM, YCTaHOBJICHHBIM JCHCTBYIONUMHU HOPMATUBHO-TEXHHUECKUMHU aKTAMH M TEXHUYCCKHMH
MpEeANuCaHusIMU  Ha  BbIONHEHHWE paboT. I[lpu  BeMoOAHEeHMM PpaboT  TPAAUIIMOHHBIMU
T'eOJIC3NICCKUMHU METOJIaMH IT0JICBBIC BBIYHCIICHHS BBITIOIHIIOTCS HEMOCPEACTBCHHO Ha KaKIOM
MyHKTE HAOIIOACHUN.

[Ipn wcronp30BaHUM CITyTHHUKOBBIX METOJOB KOCMHYECKOW T'€0JE3UH COOTBETCTBYIOIINE
KOHTPOJIbHBIE BBIUMCIICHUS TOJKHBI OBITH BHITIOJIHEHBI 0 3aBEPIICHUS MOJIEBBIX paOOT Ha OOBEKTE.
OOBeMBI W COCTaB TIOJCBBIX BBIYHMCICHUM YCTAHABIMBAIOTCS B TEXHUYECKHX IPOCKTaX Ha
BBIMIOJTHEHHE PaOOT UM B COOTBETCTBYIONIMX METOJUYECKMX YKa3aHMSIX W HWHCTpyKuusax. [lpum
nocrpoernn PAI'C, BI'C u CI'C-1 mnosneBoii KOHTpOJbHOM 00pabOTKE MOABEprarTcs, Kak
MpaBWJIO, MaTepuanbl HAOMIOJEHWM 1O B3aMMHOM CBS3M IYHKTOB BHOBB CO3/1aBa€MbIX H
CYLIECTBYIOIIUX CETEM.

Llenbto mpeABapUTENbHBIX BBHIYMCICHHUI SBISETCS BEPOSTHOCTHO-CTATUCTHUUECKHM aHaIHu3
pE3yNbTaTOB HM3MEPEHUM, BBISIBICHHE M HCKIIOYEHUE TPYyOBIX OIMHMOOK, BBIYMCICHHE pPabOuuX
KOOpJMHAT, OLICHKa KauecTBa M MOATOTOBKA BCEeW M3MEpUTEIbHOW MHGOPMAIMU K OKOHYATEIbHOM
obpabotke. HeoOXOmUMOCTh  BBIOJHEHHS  IMPEIBAPUTEIBHOM  00pabOTKM  pe3ysIbTaToB
CIIYTHUKOBBIX HaOJIIOJICHUN U ee cofepaHhe OMpPEeNesoTCsS IPpU TEXHUYECKOM IMPOEKTUPOBAHUN
pabor.

Pe3ynbTaThl u3MepeHuil, MpoIeIIuX NpeABapUTEIbHYI0 00paboTKy, MepeIaloTcs B apXUBbI
¥ OAHKH JAaHHBIX.

Pesynbratel HaOmonenuit MAI'C oOpabaThiBalOTCSI B COOTBETCTBHHM C TMPOTPAaMMON €€
noctpoenus. [Topsmok o6padorku BI'C, CI'C-1, a Takxke coBmectHoi oO0pabotku DPAI'C, BI'C,
CI'C-1 u AI'C onpenensieTcst COOTBETCTBYIOIIMMU METOIMUYECKUMU YKa3aHUSAMHU.

B pesynbrare coBmectHoit 00padotku @AI'C, BI'C, CI'C-1 u AT'C momkHBI OBITh TOTYYEHBI
3HAYEHUS KOOpPJMHAT IYHKTOB B CHCTEMax TI€0JE€3MYECKHX W TEOLIEHTPUYECKUX KOOpAHMHAT, a
TaK)Ke MapaMeTphl Mepexo/a, YCTaHABIMBAIOIINE CBSI3b MEXKIY KOOpPIAMHATAMU ITYHKTOB B O0EUX
CUCTEMaX.

[Ipu ypaBHUBaHUU T€OAC3UUECKIX CeTeH 3 U 4 KIAaCCOB B KAYECTBE MCXOIHBIX UCTIONB3YIOTCS
ypaBHEHHbIE KOOPJUHATHI IIyHKTOB BBICHIMX KjaccoB. 3MepeHusi, BbIMOJIHEHHbIE B ceTsaX 3 u 4
KJIACCOB, PEIyIHPYIOTCS METOAOM NPOEKTUPOBAHUS HAa MOBEPXHOCTh OTCUETHOTO JJUTUIICOUIA, a
3aTeM, IIpH HEOOXOIMMOCTH, Ha IUIOCKOCTh B mpoeknuu ['aycca-Kprorepa. s pemyrupoBaHus
WCIOJNIE3YIOTCS HOPMaJbHBIE BBICOTHI U BBICOTHI KBA3UT€OUJA HAJl DILTUTICOUIOM, MOTyYCHHBIC B
pesyabsTate coBmectHOM o6padbotkn AI'C, BI'C, CI'C-1 u ATC.
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I[lo pesymbratam  coBmecTHOW  00pabotku I[TC, pmaHHBIX  HHUBETUPOBAHHA |
IpPaBUMETPUUECKOM MH(OpMAIMK COCTABISAETCS KapTa BBICOT KBa3UI'€OMJla HA COOTBETCTBYIOLIYIO
TEPPUTOPHUIO.

1.3.9. Kamanoeuzayus u xpanenue ungopmayuu

YpaBHUBaHUE ceTel 3aBepUIACTCS COCTABJICHUEM KarajloroB KOOPIMHAT M BBICOT
reoJIe3NYECKUX MMyHKTOB M COCTaBICHUEM HAay4YHO-TEXHUYECKHX 0TueToB. [Ipu ypaBHUBaHUU ceTeit
1o o0BbEKTaM PabOT KaTajJorM KOOPAMHAT W TEXHMUYECKHE OTYEThl COCTABISIOTCS OTIENIBHO IO
KaX/IOMy OOBEKTY.

Ha teppuropuro cTpaHbl cOCTaBIsAIOTCA M M3naroTca karanoru nyHktoB [T'C, B ocHOBHOM
pazziest KOTOPhIX NOMEIIAIOTCS TUIOCKUE PSIMOYTOJIbHbIE KOOPAWHATHI MyHKTOB 1...4 Ki1accoB.

[Inockue mnpsMOyroiabHblE KOOpAMHATBHI NpHUBOAATCS B mpoekuun [‘aycca-Kprorepa c
HIECTUTPALyCHBIMU 30HaMU. OCEeBbIMU MEpPUAMAHAMHU IIECTUTPATYCHBIX 30H sBIstoTCs: 21, 27, 33,
..., 177°. HauanoM KOOpAMHAT B KaXTOH 30HE SIBISETCS TOUKA MIEPECCUCHHS 0CEBOr0 MEPHIHAHA C
9KBATOPOM; 3HAUYEHME OpJUHATHl HA OCEBOM MEpUAMAaHE MpUHUMaeTcs paBHbIM 500 kM.

Hapsany c¢ mnaHoBbIMHM KoopauHaTamu B OaHkax AaHHeIX ['T'C momemiarorcs HOpMasbHbIE
BBICOTHI TyHKTOB M BBICOTHI KBa3UI'€OMIA.

VYpaBHenssle npoctpancTBeHHbIE KoopauHaThl MyHKTOB PAI'C, BI'C u CI'C-1, ckopoctu nx
W3MEHEHUS U XapaKTEPUCTHUKU TOYHOCTU XPAHATCA B CIELMAJIbHBIX KaTajorax Ha MAaIIMHHBIX
HOCHTEIAX B FEOLIEHTPUUECKON U I€0Ie3UUECKO CUCTEMaxX KOOPANHAT C YKa3aHUEM DIIOX.

Karanoru npocTpaHCTBEHHBIX MPSAMOYTOIbHBIX KOOpAUHAT MyHKTOB DAT'C, coBMEIIEHHBIX €
IyHKTaMu HaOmofieHnit mnapameTpoB BpamieHus 3eman ['CBY, exerogHo myOaMKyrooTcs ¢
yKa3aHUEM SI0XU B criennanbHbiX Oroyerensx ['CBY.

[Topsimox u ocobeHHOCTH Kartanoruzauuu myHKToB ['T'C persnameHTHpyIOTCS NeiicTBYIOIIEH
HNHcTpyKuueii mo cocTaBICHUIO B U3aHUI0 KaTajnoroB reoae3ndeckux myHkroB ' KUHIT (THTA) —
06, yrBepxkaenHoi 6.02.2002 r. pykoBoautenem denepanbHoii Ciry)Obl reoe3nu U Kaprorpaduu
Poccun wu cormacoBannoit 4.02.2002 1. BPUJ] HauanpHuka BoenHo-TOmorpaduyueckoro
ympasienus ['enepansHoro [lItaba Boopyxennsix Cun Poccutickoit @eneparium.

Pesynbprarel M3MepeHMI U YpaBHUBaHUS CETEM, KOOPAMHATHI TE€OAE€3MYECKHX IIyHKTOB,
Jpyrue KOJUYECTBEHHBIC XapaKTepUCTUKH d1eMeHTOB ['T'C, cBeneHns 0 reofe3sndyeckux 3HaKax |
LIEHTPAX IyHKTOB XPaHATCH:

® 1A 6CI0 MEPPUMOPUIO CMPAHbL - 8 DAHKAX 2eode3udeckux 0anuvlx npu Pockapmoepaguu;

ena meppumopuio pecuonos Poccuiickoti Dedepayuu - 6 pe2UOHATLHLIX OAHKAX
2eo00e3uteckux OaHHBIX aspozeode3uyeckux npeonpuamuil Pockapmoepaguu u ceodezuyeckux
uacmeti Tonocpaguueckoii cayxcovr BC P®, a makoce 8 meppumopuanrbHulX UHCHEKYUsX
20CY0apCmeeHH020 2e00e3UYecK020 Had30pd.

CrpykTypa ¥ CHELHM@JIBHOE NPOrpaMMHOE  OOeCeueHHe pPErHoHaJbHBIX  OaHKOB
re0Ie3MYECKUX JAHHBIX JIOJKHBI OBbITh HMJIEHTHYHBI U CONPSDKEHBI C OaHKaMU Te0/1e3MYECKHX
JTaHHBIX 1Tpu PockapTorpadumu.

2. IEPEXO/ OT CUCTEMbI KOOPAUHAT 1942 TOJIA
K CUCTEME KOOPJIUHAT 1995 TOA

2.1. IlepeBox reopesmuyeckux koopauHar 1942 roma B CK-95 mMerogom
YPABHHMBAHUS M MeTOI0M TPAHC(OPMUPOBAHUS

ypaBHI/IBaHI/IC ABJIACTCA TPAAUIIUOHHBIM METOJO0OM OINPEACTICHUA KOOPAWHAT II0 pEe3yjibTaTaM
T'COAC3NIYCCKHUX HSMGPGHHﬁ. B otnmuuue ot APYyrux MCETOAOB YPABHUBAHUC IMO3BOJISAACT HC TOJIBKO
MOJIYUUTb KOOPAWHATLHI, HO W HMPOKOHTPOJIUPOBATH PE3YyJbTaTbl, U AOCTATOYHO CTPOro OULUCHUTDH
HHAUBUAYAJIBHYIO TOYHOCTb KOOPAWHAT KAXXA0TI'0 ITyHKTA. HOSTOMy Hauboee I_ICJ'IGCOO6p213HO
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BBIUUCIATH KoopauHaThl B cucreMe CK-95 ¢ momouipio ypaBHUBAaHUS U3MEPEHUNH OTHOCHUTEIHHO
reoIe3NYecKuX MyHKTOB B 3ToW cucteme. Eciu reopesnyeckue MyHKTbI, KOOPAWHATHI KOTOPBIX
n3zBectHol B CK-42, mHeobxomumo ompenennth B CK-95, To B cinyyae COXpaHHOCTH H3MEpEHHI
METOJ] ypaBHUBAHUs TOJDKEH pacCMaTPUBAThCS KaK IPUOPUTETHBIM.

[IpeoOpazoBanne koopauHatr u3 cucrembl CK-42 B cucremy CK-95 wMeromamu
TpaHC(OPMHUPOBAHUS BBINOJHAIOT B TeX ciyyasx, korpa koopauHatel B CK-42 u3BecTHBI, a
uHpOpMALUs O TEOJC3MYECKHX HW3MEPCHHUSAX, Ha OCHOBE KOTOPBIX OSTH KOOPIWHATHI OBUIH
MOJTy4YeHbl, yTpadeHa. Bce MeToabl TpaHcOpMUPOBaHUS HCIIONB3YIOT OJUH M TOT ke npuem. Ha
IyHKTaX, A5 KOTOpbIX u3BecTHBI KoopauHatel U B CK-42 u B CK-95, npensapurenbHO MOMyyaroT
UX pa3HOCTH. Pa3HOCTH MO CYLIECTBY OTPaKalOT OTIMYHUS CHCTEM KOOPAWHAT B JUCKPETHBIX
Toukax. [loaToMy HeoOXxoauMO KakuM-1100 00pa3oM paclpocTpaHUTh UHPOpPMAIHIO 00 OTINYHMU
CHCTEM KOOpAMHAT C TOUEK HAa OKPY’KAIOIIYI0 UX TEPPUTOPHIO, T.€. IOCTPOUTH HENPEPHIBHOE I10JIE
paszHocrei koopaunat Mexay CK-42 u CK-95. Korna nosne pazHoCTel OCTPOSHO, IO U3BECTHBIM
KOOp/IMHATaM B OJTHOM CHCTEME JIETKO MOIyYUTh KOOPIAUHATHI B APYTOM.

OTnuuus MeTo0B TpaHCHOPMUPOBAHMS 3aKIIOYAIOTCS B TOM, Kakas MaTeMaThyecKas
MoJieNb BhIOMpaeTcs st pOpMUPOBAHUS HEMIPEPHIBHOTO MOJIS pa3HOCTEN KoopauHaT. B HacTosee
BpeMsi B TEOJE3UMYECKOW IMpaKTUKE IIMPOKO pACHpPOCTPAHEH AaHAJIUTUYECKHH  MeToA
TpaHC(OPMHUPOBAHUSA,  HCHOJB3YIOIUMI  OpPTOrOHaJIbHOE  MpeoOpa3oBaHME  KOOpJIMHAT.
MaremaTtnueckas MoJ€ldb 3TOTO METOJa MOJpa3syMeBaeT, YTO OJHA M Ta JXK€ TOYKa MMEET
pa3nuyHble 3HAU€HHUs] B JIByX NPOCTPAHCTBEHHBIX MPSIMOYTOJBHBIX CHUCTEMax KOOpPAMHAT M3-3a
TOT0, YTO:

»  CYyIIECTBYET CIBUTI MEXIy HadyalaMH 3THX CHCTEM, ONMCHIBAEMBIN TTApAMETPaMH X, , Z;

»  CYIECTBYIOT YIJIBI MEXIY OJHOMMEHHBIMH OCSIMH STHX CHCTEM, YYHUTBIBAEMBIC C

IOMOUIBIO TAPAMETPOB @, @y, @x;
»  CyIIECTBYIOT OTJIMYMS B  Macmrabax JUIMH, YYUTHIBAEMbIE  MacCIITa0HBIM
Koa(pureHTOM M.

JlonoHHUTENbHBIE Pa3IndKs, BbI3BAHHBIC JIOOBIMA MHBIMH MPUYMHAMHU JTOCTaTOYHO Malbl, U
MOTYT HE yYUTBIBAThCS.

®opmyia npeoOpa3oBaHUs KOOPJMHAT B 3TOM CIIydae UMEET BUJ

X 1 @, 0, X=X
Y =m -, 1 O, | Yegoso =¥
Z K05 o, -0, 1 Lo —Z

Hcnonb3oBaHne  MOJend ~ OPTOTOHANBHOTO  MpPeoOpa3oBaHUs  KOOPAMHAT IS
tpanchopmupoBanusi koopauHat u3 CK-42 B CK-95 moxer ObITh 3aTpyaHeHO (OCOOCHHO Ha
3HAYUTENBHBIX TEPPUTOPUSX) B CBSZH C TEM, UTO:

e 00c cHCTEeMBl KOOPAHMHAT, CTPOTO TOBOPS, HE SBISIFOTCS TPOCTPAHCTBEHHBIMH, a
peann3oBaHbl Ha MOBepXHOCTH 3ummrnconaa Kpacosckoro. [1naHoBble KOOpAUHATHI MOTYT
OBbITh JTOTOJHEHBI BBICOTHOM COCTAaBIISAIONIEH OTHOCUTENBHO 3TOro ke amnuncounna. Ho ee
TOYHOCTh 3HAYUTENHFHO HUXKE, YeM TOYHOCTH IIAHOBBIX KOOPAMHAT. DTOT (PaKTOp HMEET,
OJIHAKO, 3HAYCHHE TOJBKO MPHU TMOMBITKaX MPeoOpa3oBaHUs KOOPAWMHAT HA 3HAYUTEIHHBIX
TEPPUTOPHUSAX C UCIOJIB30BAHUEM OJIHOTO Ha0Opa mapaMeTpoB MPeoOpa3OBaHHUS.

e Majoe KOJMYECTBO MapaMeTpOB HE MOXET aJeKBaTHO OIUCaTh BCE MHOroobpasue
cymecTBeHHBIX aedopmanmii cuctembl koopauHaT CK-42 otHocutensro CK-95. IToatomy
caMH OIIMOKM TmpeoOpa3oBaHHMs MOTYT OKa3aThCS HEAOMyCTHMbIMHU. B mobom
MPAKTUYECKOM CJydae TakKoro TpeoOpa3oBaHUS Ha BCEX IYHKTaXx C KOOPJAMHATAMH,
M3BECTHBIMU B 00eux cucreMax, koopauHatel CK-95, monydennsie TpaHCHOPMUPOBAHUEM,
OyIyT OTIMYaThCA OT OpUTrMHAIBHBIX KoopauHat B CK-95.
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Jnisi mpeomosieHus] yKa3aHHBIX HEJOCTAaTKOB METO/a OPTOTOHAJIBHOTO MpeoOpa3oBaHuUs
KOOp/MHAT, BO3MOYKHO MPHUMEHEHHE YHCIEHHOTO METOJa TPaHC(HOPMHUPOBAHMS, HCIIOJIB3YIOLIETO
nudpoBsie Moaenu pasHocter koopauHart B cucremMax CK-42 m CK-95. B mmdpoeie monenn
BXOAUT HMH(OpMaIUs O TeoAe3HMYeCKUX ITyHKTaX, Ha KOTOPBIX 3TH Pa3sHOCTH H3BeCTHHI. Jlis
onpeneneHus: monpasku 3a nepexoa or CK-42 k CK-95 (u Hao60poT) B 3TOM ciiydae JOCTAaTOYHO
MIPOMHTEPIIOINPOBATH PA3HOCTHU C UCXO/HBIX ITYHKTOB B HY’KHYIO TOUKY.

Takolf moaXoa MO3BOJISIET BBIMOJIHATH TPaHC(HOPMUPOBAHHE KOOPAMHAT OoJiee TOYHO, YeM
METOJ] OPTOTOHAJIBHOTO MpeoOpa3oBaHUS B TOM CMBICIE, 4YTO TIONPAaBKM B KOOPJIUHATHI,
BBIUMCIICHHBIE JJISi OMOPHBIX MYHKTOB, COBIAQNAIOT C MCXONHBIMH DPa3sHOCTSIMH. A JUis
MIPOMEKYTOUHBIX TOYEK OIIMOKM TpaHc(HOpMUPOBaHMS KOOpAMHAT, IO KpailHeW Mepe, He
MPEBBIIAIOT AHAJOTHYHBIX OIIMOOK OPTOrOHAILHOTO PpeoOpa3oBaHusl.

2.2. OOmme pexkoOMeHIAlUM MO0 HCIHOJb30BAHMI0 METOAOB IepeBoaa
reogesndeckux koopaunar 1942 roga B CK-95

Ilepexon k mpumenenuto CK-95 mpu BbIMoMHEHHH OOJBIIMHCTBA BUIOB TI'EOAE3MUYECKUX
pabor, BemonHsBIMXcs paHee B CK-42, He HOMKEH BBI3BIBATh KaKWX-THOO mpobieM. [Tockombky
Mexay CK-42 u CK-95 He cymectByer (oOpMaibHBIX pa3nyuii, Nepexo] K HCIHOIb30BaHUIO
cucreMbl CK-95 BO BHOBb BBINOJHSEMBIX pabOTax CBOAUTCS MO CYIIECTBY K 3aMEHE KOOpIUHAT
HCXOJHBIX MYyHKTOB, 3a1aBaBiuxcs panee B CK-42, Ha ux xoopaunatel B CK-95. Bce octanbHbie
MpOLEeNypbl, HEOOXOAWMBIE Uil IOJNYYEHHsS pPE3YJbTATOB TI'EOJE3UUYECKUX ONpPEIENICHUH B
rOCYZapCTBEHHOM CHCTEME, OCTalOTCs O3 N3MEHEHUI.

Bonee Toro, mpu BBINOJHEHUH TE€OAE3NYECKHMX PpPa0OT COBPEMEHHBIMHU CITyTHHUKOBBIMU
Metofamu nepexosl k CK-95 3HaunTenbHO ynpomaer MoixydeHue pe3ybTaToB UMEHHO B 3TOU
cucTeMe 1o cpaBHEHMIO ¢ ucronb3oBaHueM CK-42. CymectBenHo menbpmme nedopmanuu [TC B
CK-95 obecneunBaoT BO3MOXKHOCTH Oosee 3(PQEeKTHBHON peanu3alMyd BBICOKOW TOYHOCTHU
I'JIOHACC/GPS metoznos. Ilpu 3TOM miisi OJMy4YeHHsT pe3yIbTaTOB CITyTHHKOBBIX KOOPIWHATHBIX
omnpenenenuil B rocyaapctsenHoi cucreme CK-95 Oyzaer nocrarouHa cyliecTBEHHO MEHee IUIOTHas
CETh OMOPHBIX IYHKTOB B ATON cHcTeMe. DTO o0ecreunBaeT O0NbIIYI0 CBOOOY U BO3MOXKHOCTH B
BBIOOpE COOTBETCTBYIOIIMX MyHKTOB. C Jpyroit cropoHsl TpeOyemass TOYHOCTb I'€0/e3MYECKHX
OTIpeIeICHUI TIPY MaJIOM KOJIMYECTBE OTIOPHBIX ITyHKTOB MOXKET OBITh 0OECIIeYeHa Ha TEPPUTOPUN
CYLIECTBEHHO OOJIBIINX pa3MepoB, UeM MpH ucnoiabzoBanun CK-42.

OcHoBHble TpoOsIeMbI TpomexxyTouHoro 3tamna nepexona or CK-42 x CK-95 cBszanbl
3amauamu, TpeOyrommmMu npuseneHuss B CK-95 pe3ynpTaToB reofie3sMueckux OINpeaeseHuil uin
TonorpaUYecKux CbeMOK, paHee BbIMOIHEHHbIX B CK-42 miu MHBIX CUCTEMax, OJIHO3HAYHO C HEH
cBsi3aHHBIX. Takue ke mpobiembl OyIyT U MpU HEOOXOAUMOCTH IMPEICTABICHHUSI HOBBIX JTAHHBIX,
nonydyaeMbix B CK-95, B cucreme KoOpIMHAT paHEE BBIIIOJHEHHBIX CBHEMOK C aJ€KBAaTHBIM
BOCIIPOM3BEJICHUEM UX (paKTHUECKUX Aedopmaruii.

[To cymiecTBy BO3HUKAIOIIME TPH 3TOM MPOOJIEMBI BO MHOTOM aHAJIOTUYHBI Mpodsemawm,
UMEIOIIMM  MECTO IIpU MEepeBOJe KOOPAWHAT TOYHBIX CIIyTHUKOBBIX OINpEAeiIeHUHd B
nedopmupoBannyto cucreMy CK-42. C Toif Wb CYIIECTBEHHON pa3HUIICH, YTO JJIS Iepexoaa OT
CK-42 x CK-95 (umm Hao00poT) B OOJIBIIMHCTBE CIy4yaeB YK€ UMEETCs HEOOXOIUMbIE UCXOHbIE
JaHHbIE B BUE KoopauHaT noctarouyHo ioTHoU I'T'C, u3BecTHBIX B 00eux cuctemax KOOpAUHAT,
[0 KOTOPBIM MOTYT OBbITh 3a0JIarOBPEMEHHO IOJIyY€Hbl MOJENN NpeoOpa3oBaHUS KOOPIUHAT
HeoOxoaumoro Buaa. Ilpu 3TOM 1 WX KCHOJB30BaHUS C LENbIO PEIIEHUS TAaKOW 3a7aud HET
HUKAaKUX OrPAaHUYEHUH, CBA3aHHBIX C HEBO3MOXHOCTBbIO BBIMOJIHATH Ha KAaKHUX-TO ITyHKTax
peanbHBIe HAOMIOACHUS WIHM JaXe ¢ uX (U3NYEeCKoM yTparoil. Best 3amaua pemmaercss numb Ha
OCHOBE y>K€ UMEIOIUXCS KaTaJlorOB KOOPAMHAT U YK€ BBIIIOJHEHHBIX paHEe U3MEPEHUH.
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2.2.1. Ypasnueanue

IlepeBox KOOpAMHAT IyHKTOB M3 CHUCTEMbl B CHCTEMY METOJIOM YPaBHMBAHUS SBISETCS
Hanboyiee KOPPEKTHBIM M3 BCEX BBIYMCIMTEIBHBIX METOJIOB TaKOro mpeodpasoBanus. [lomyuenue
koopauHaT B CK-95 MeTo/10M ypaBHMBAHUS €CTECTBEHHO MOXET OBbITh MCIIOJIB30BaHO TOJBKO IpHU
HaJIM4YUU PE3yJIbTaTOB U3MEPEHUM MEXIy IYHKTaMHU C Y€ U3BeCTHbIMH KoopauHatamu B CK-95 u
MIYHKTaMH, KOOPAMHATHl KOTOPHIX JOJDKHBI OBITh ONpEAETCHbl B 3TOW ke CUCTeMe. DTOT METOJ
Hanbolee TpyAOEeMOK, TpeOyeT cOopa 1 aHaIu3a pe3yJIbTaTOB NMPEKHUX M3MepeHuit. Ho mpu stom
OH JaeT pe3ysbTaThl, HauboJee aleKBaTHO OTpa)karolllue JaHHbIE HEMOCPEICTBEHHBIX U3MEPEHUN
Ha MECTHOCTH, U CAMHU dTHU PE3YJIbTaThl HE COJEPKAT B ceOe Kakux MO0 ciieoB aedopmaluii ceTu,
cBolicTBeHHbIX  cucreMe KoopauHaT CK-42. Ilomywyaemble pe3ynbTaTbl B 3TOM  CMBICIE
SKBHMBAJICHTHBI PE3yJibTaTaM BHOBb BBINOJHIEMBIX reojesnyeckux onpenenenuit B CK-95. Oto
€IMHCTBEHHBIH crOCcO0 MOAECPHHU3ALMU YXKE CYLIECTBYIONIMX I'€OJe3NUYECKUX MOCTPOCHUN Ha TeX
TEPPUTOPUSX, T/I€ U3-3a 3HAUYUTEIBHBIX HeperysipHbIx nedopmanuii [TC B CK-42 He npuMEeHUMBI
Kakue-nmubo Jpyrue MHTEPHOJIALMOHHBIE MeTOAbl mpeolOpa3oBaHus (TpaHc()OpMUPOBAHMS)
KOOpJUHAT.

Kak npaBuio, MeTo]] ypaBHUBaHUs HpuMeHsiercss i onpenenenuss B CK-95 nmonoxxenuii
nyHKToB I'T'C 3-4 xnaccoB. OgHako, NpUMEHEHUE METOJa YPAaBHUBAHUSA MOXKET OBbITh CBSI3aHO CO
3HAYUTENbHBIMU TPYJHOCTSIMM B 3aJayaX, LEJbI0 KOTOPBIX SBIISETCS B3aUMHOE COIJIaCOBaHME
Pe3yNbTaTOB re0/Ie3UUECKUX U TOMOrpaUuecKux CheMOK, BbINOJHEHHBIX paHee B CK-42 u BHOBb
BBINOJIHSAEMBIX Ha TOM ke Tepputopun B CK-95. IIpoGiembl MOryT OBbITH CBSI3aHBl Kak C
3HAYUTENIBHON TPYJIOEMKOCTBIO MOATOTOBKM K YpPaBHMBAHMIO MaTEpHaIOB COOTBETCTBYIOLIMX
MIOJIEBBIX U3MEPEHH, TaK U C OTCYTCTBHEM TakoBbIX BooOuie. B Toxxe Bpems crymienue ['TC B CK-
95, monmydaemoe 1Mo pe3yjbTaTaM YpaBHHUBAHHS IMyHKTOB 3-4 KJIaccOB, a MHOT/A U 0oJiee HU3KHUX
KJIaCCOB, JaeT JAOMNOJHMUTENbHBIE JaHHbIe, BO MHOTMX Ciydasx oOJieryaromue IMpUMeHEeHHe
WHTEPIOJSIIMOHHBIX METOJ0B B3aUMHOTO TpeoOpa3oBaHMsl KOOPAMHAT U 0oJee JIOKaTbHBIX
reoIe3UYECKUX MOCTPOCHUN Ha KOHKPETHBIX TEPPUTOPHUAX. YTIOMSIHYTOE BBIIIE JOMOJHUTEIBLHOE
crymenue [TC B CK-95 mno3Bomsier nuO0 BBIABUTH Ooyiee JAETANbHYI0 KapTUHY MECTHBIX
nedopmaruii cetn B CK-42 11 mpuMEHEHUsT HETWHEWHBIX METOJIOB TpaHchOopMamuu, JM0o
YMEHBUIUTh YYaCTKH CETH M COOTBETCTBEHHO BEIMYHMHBI BHYTPEHHUX ee aedopMaimii Ha 3THX
y4dacTKax J0 BEJIMYUH, IOMyCKAIOIIUX IPUMEHEHHE OPTOrOHAIBHOIO ITPeoOpa3oBaHusl KOOPIMHAT.

s oGecrieuenus paboT 1Mo ypaBHHUBaHUIO IMYHKTOB 3-4 kiaccoB B CK-95, BeImomHsAEMBIX
reojie3ndaeckuMu npennpustusmu Pockaprorpadun, B8 IHUNUT AuK no 3amanuro Pockaprorpadum
pa3paboran maker mnporpamm nox oo6mmm HazBanueM “TEOMACTEP”. Ilporpammsbl makeTta
o0ecrneynBaroT, B YaCTHOCTH, UMIIOPT U3 Fe0Ae3MUECKUX OAHKOB AaHHBIX KOOpAuHAT MyHKTOB ['T'C,
pE3yNIbTAaTOB I'e0E3NYECKUX U3MEPEHNH, BbINOMHEHHBIX B I'T'C 3-4 Kki1accoB U B pa3psIHBIX CETSX,
UX MOCJENYyOIee YPABHUBAHUE U KaTaJIOTU3ALUI0 PE3yJIbTaTOB YPaBHUBAHUS.

2.2.2. Henunetinoe npeobpaszosanue KoOpoOUHam ¢ UCnOIb308AHUEM YUDPOBLIX MOOeLell.

[Ton nHenuHelHBIM mpeoOpa3oBaHWEM 37eCh W Jajiee IMOHUMAeTCs TpeoOpazoBaHue
KOOpJMHAT C WCIOJB30BAaHUEM IUPPOBBIX MOJENCH, YYUTHIBAIOIINE B COBOKYITHOCTH Pa3INndHe
JIBYX COTIOCTABIISIEMBIX CHCTEM KOOPAMHAT U X IuddepeHanbsuble HeTUHEHbIE (HepEeTryIsIpHbIC)
nedopmaruii. C TOYKM 3pEHHS TOCTPOCHHUS W HCIIOJIB30BaHUA IHU(PPOBBIX MOAEIEH IHO0bIC
nedopMaIui TeoJe3NYeCKX MOCTPOSHUH MOTYT pacCMaTpUBAThCA Kak CIEACTBHE aedopmarimii
COOTBETCTBYIOIIIMX WM CHCTeM KoopauHaT. M HaobOopor, aedopmamum cuCTEM KOOpPIWHAT,
HE3aBUCHMO OT TPUYNH UX TMOSBICHHUS, MOTYT HWHTEPIPETHPOBATHCS Kak jaedopmamnmu
TCOIC3MUECKUX  TOCTPOCHUI, BBINIOJHCHHBIX B  HEACPOPMHPOBAHHBIX cHcTeMax. Ecmm
MIPEIOJIOKHUTh CYIIECTBOBAHUE JIBYX CHCTEM KOOPAWHAT C Pa3HBIM XapakTepoM U YPOBHEM
neopmanuii, A KOTOPBIX 1O KOOpPJMHATAM OOIIMX ITyHKTOB IOCTpOEHa IU(pOBas MOJENb
npeoOpa3oBaHus KOOPJIUHAT, TO TaKoe MpeodpazoBaHue OyAeT 001IaaaTh CIEIyIONIMM CBOHCTBOM.
B pesynbraTax nmpeodpa3oBaHus OyIyT BOCIIPOU3BOIUTHCS Ae(hopMaIui TOH CUCTEMBI, B KOTOPYIO
BBITIONTHSETCS MPEeoO0pa3oBaHUs, W HUCKIIOYATHCS AePOpMaIlMM HCXOTHOW CHCTEMBI KOOpIMHAT.
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CreneHb BOCIIPOM3BEACHUS NedopMannii OyIeT 3aBUCETh OT TOTO, HACKOJIBKO KOOPAWHATHI OOITHX
IIyHKTOB, MCIIOJIb30BAaHHBIX [UId TIOCTPOEHUS MOJENH, aJeKBAaTHO OTpakaloTcs ‘“‘penbed”
mddepeHnranbHbIX Ae(opMaIiii IByX CONOCTABISIEMBIX CUCTEM KOOPAWHAT.

Taxum 06pazom, npeodpazoBaHUE KOOPAMHAT METOJOM HEIUHEHHOro TpaHC(HOPMHUPOBAHUS
HauOollee ageKBaTHO 3aJadaM, TpPEOYIOUIMM COTJIACOBAHHUS PE3yJNbTAaTOB CHEMOK, paHee
BbIMONHEHHBIX B CK-42 (wnum B MecTHBIX cuctemax, ocHoBaHHbIX Ha CK-42) u BHOBB
BBINIOJIHSAEMBIX CheMOK Ha ocHoBe CK-95. ITlpu sToM mpenmosaraercs, 4YTO JaHHbIE CHEMOK
npeacrasieHsl B nuppoBoM Buae. CooTBeTCTBYIOLIME LU(POBBIE MOJEIU TPaHC(HOPMHPOBAHUS
MOTYT OBITh IOCTPOEHBI 3apaHEe C UCIIOJIb30BAHUEM, Hampumep, koopanHaTt myHkToB [TC ot 1-2
1o 3 4 x1accoB.

[IpumenutenpHO K 3amadaM nepexoja Mexay cuctemamu koopauHat CK-42 u CK-95
HeJIMHEeHOe TpaHC(HOPMHUPOBAHUE SIBISETCS HAMIYYIIMM CIIOCOOOM MOJYYEHMs JaHHBIX HOBBIX
ChEMOK, B CHCTEME paHEE BBINOJHEHHBIX CHEMOK, IMYCTh JIaXe 3HAYUTENIBHO Je(OPMUPOBAHHBIX.
Bo3MokHa 1 MokeT ObIThb HeoOXxoauMa oOpaTHasl MpoLeaypa MPUBEICHUS PE3yIbTaTOB CTapbIX
CbEMOK, BBINIOJIHEHHBIX B MECTHOW nedopmupoBanHoi peanmsamun  CK-42, B HOByIO
HeneopmupoBanHyto cucremy CK-95. Takas mnpouemypa mnepexoga k CK-95 obGecneunt
OJIHOBPEMEHHO M yCTpaHEHHE JedopMaluii M COIJIacOBaHUE PE3yJbTATOB MPU YCIOBHH, YTO
JIAaHHbIE ChEMKH, paHee BbIIOJIHEHHbIe Ha ocHOBe CK-42, mpencTaBneHs! B HU(PPOBOM BHIE.

Ja yuactkoB ITC, He uMEONIMX 3HAYUTEIBHBIX PE3KO BBIPAXKEHHBIX JedopManuii
HeJMHeiHoe TpaHchOopMUpOBaHHE MOXXET ObITh (PGEKTUBHBIM M JUIS BBIYMCIECHUS KOOPIUHAT
myHKTOB 3-4 kiaccoB B CK-95 no ux xoopaunaram B CK-42. [Ipu 3TOM He CyIIeCTBEHHO, UMEIOTCA
JIM €1IE 3TU IIyHKTHI PEAJIbHO Ha MECTHOCTH.

Hemuneitnoe TtpancopMupoBaHue sBISETCS ONTUMAIbHBIM, B CMBICIE MeETOJA
HaUMEHBIIMX KBaJpaToB, CIIOCOOOM BOCHPOM3BEAEHUS WIM MCKIIOYEHUS BIIMSHUS JIOKaIbHBIX
negopmanuii TeoIe3NYECKUX U TOTOTpaduuecKux NaHHBIX. OJHAKO 3TOT METOJ B TOH K€ CXeMe
anmnpoKCUMUPYET U IpyOble OMOKK B KOOPAWHATAX OMOPHBIX IMyHKTOB, HE UMEIOIINE OTHOLICHUS
cobctBeHHO K aedopmarusim cetn B CK-42, a BbI3BaHHBIC JIIOOBIMU IPYTUMU NIPUYMHAMH, BILIOThH
710 OIIMOOK MOATOTOBKM UCXOJHBIX JIaHHBIX MJIM OTHECEHHEM KOOPAMHAT K (PU3NYECKH Pa3IMUHBIM
ueHrpam. [Ipu 3ToM BiMsHUE 3TOM OMMOKHU pacmpeaessercs W Ha Onmkaiflliee OKpyKeHHe TaKhX
IIyHKTOB, UCKaXas UX IPeoOpa30BaHHbIE KOOPAUHATBHI.

Hanuyne takux OmmMOOK €CTECTBEHHO MPOSBISETCS MPH IMMOCTPOCHUHU YUCIIOBBIX MOJIENeEH,
HO B 3HAQYUTEJIBHO 3aBYAJMPOBAHHOM CIVIAKEHHOM BHJE, a BO3MOKHOCTH MX aHAJIN3a B MpOLECCe
MOCTPOCHHUs caMOW IM(PPOBOH MOAETH OTPAaHUYCHbl TNPHUHLIUIHAIBHBIMU CBONHCTBAMU TaKHX
Mozened. IlosTroMy mnpum mNpUMEHEHMH 3TOrO0 METOAA BO3MOMKHOCTH aHAIM3a XapakTepa
nedopmaruit I'TC 1 BO3MOXKHOCTH OTOPAKOBKM aHOMAJBHBIX (B YHNOMSHYTOM BBIIIE CMBICIC)
JAHHBIX MOTYT OBbITh HeZJOCTaTOUYHBIMU. HeocTaTouHO KoppekTHas (hopManbHas 0TOpakoBa MOXKET
MPUBOUTH K YXYJIIEHUIO TOYHOCTH IpeoOpa3oBaHus. Bo MHOTHX ciydasx MOKET MoTpeOoBaTbCcs
JIONOJTHUTENbHBIN aHAINU3 JaHHBIX C MCIIOJb30BAaHMEM METOAA OPTOrOHAJIBHOIO IMpeoOpa3oBaHUs
KOOpJAMHAT, a BO3MOXXHO M IPOBEpKAa BCEX [aHHBIX, CBS3aHHBIX C HCTOPUEH ONpEIEICHUS
oTaenbHbIX MyHKTOB ['T'C.

[Maker mporpamm ['EOMACTEP o6ecneunBaeT Kak MOCTpOCHHE ITMPPOBBIX MOJeieh
npeobOpazoBanus koopauHat 1o gaHHbiM [ TC 1-4 kmacca B o0eux cuCTeMax, TaK |
npeoOpa3oBaHue KOOPAWHAT C MCIIOJIB30BAaHUEM IOJTyuYeHHBIX Mozenei. Equnas uudposas moaens
MOXET OBITh MOCTPOCHA HAa TEPPUTOPHIO MPAKTUYCCKU JTFOOOM MPOTSHKEHHOCTU. B mpwit. 3 maHo
of11ee OmUcaHue MopsAaka paboThl ¢ MPOrpamMMoil MmpHu mocTpoeHuH IUQpoBbIX Mojenel. bonee
MOJPOOHBIE MHCTPYKIMHM IO paboTe C MNpPOrpaMMHBIM IIAKETOM JlaHbl B €ro COOCTBEHHOM
pykoBozcTBe. KOHKpeTHbIE pPEKOMEHIAIMM 0 IOCTPOSHUIO IU(POBBIX MOJENeH IaHbl Ha
KOHKPETHBIX IPUMEPAX B IPHUIL. 4.

[Ipn moctpoeHnn uUQPPOBBIX MOJENeld B TpaHUIAX HEKOTOPOro ydacTKa TEPPUTOPUH,
WCIIOJIb3YEMBIE IS ATOTO MYHKTHI JOJKHBI BRIOMPATHCS HE TOJIBKO BHYTPU 3THUX TPAHMII, HO U TIO
BCel JUIMHE IPaHULIbl 32 IPeeIaMy 3TO Tepputopuu. Takoe paciipeHue J0KHO ObITh HE MEHee
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JIBYX psoB IMyHKTOB. OHO HEOOXOAMMO Kak JAJisi MOCTPOCHUS HAJSKHONM MOJENM, TaK U JUIs
o0ecreyeHnss  COIJaCOBAaHHOCTH  MOJEJNeH, co3JaBaeMbIX  JUIS  CMEXHBIX — TEPPUTOPHI.
Hcnonp3oBaHue MOCTPOCHHOH TakUM 0Opa3oM MOJENIN JOIYCKAETCs JIMIIb B IpeJesiax I'PaHMIl
ydacTka 0e3 pacIIUpeHus.

2.2.3. IIpeobpaszosanue KoopouHam memooom Opmo20HAIbHO20 NPeodpPaA308aHUs.

B cMmbicne mepeHoca OmIMOOK CBONCTBAa OPTOrOHAJIBHOTO MpPeoOpa3oBaHHsS BO MHOIOM
MIPOTUBOTMOJIOKHBI CBOMCTBAM MpeoOpa3oBaHUs C UCIIOIb30BAaHUEM U(POBBIX MOEIIECH.

HanmomuumM, 4ro mpu mpeoOpa3oBaHMM C HUCHOJIB30BaHUMEM LHUQPPOBBIX MOJeNel
BOCTIPOM3BOSTCS BCE AePopMaIiK B MOJIOKEHUAX OMOPHBIX CETEH, CYIIECTBYIOUINE B KOHEUHOMN
cucreMe KoopauHat. lloaToMy TmpH  HWCHONB30BaHWU IHM(POBBEIX MoIENeld  BO3MOXKHO
npeoOpa3oBaHue U3 MEHEE TOYHOW CHCTEMBI B 00Jiee TOUHYIO CUCTEMY MPH COXPAHEHWH OCHOBHBIX
TOYHOCTHBIX CBOMCTB mocieanei. OnHako, Ipu mepexoje U3 Oosiee TOYHOW CHCTEMbI B MEHEE
TOUHYI0, HEU30€KHO BOCIIPOU3BeIeHUE U IehopMaliuii TOCTIETHEH.

[Ipu oproronampHOM NpeoOpa3oBaHUU Ha MPEOOPa30OBaHHBIE KOOPAUHATHI MEPEHOCATCS
BHYTpEHHHUE (B MpeJesiax caMOro y4acTKa) He OpTOTOHANIbHbIE JedOopMaIlii MCXOIHOW CHUCTEMBI
koopauHaT. OpHAaKo, MPH OSTOM OPTOTOHAJIBHOE TPEOOPa3OBaHHE IMO3BOJSET  «BIHCATH
MpeoOpa3oBaHHbIC MOJIOKEHHUS MYyHKTOB B KOHEUHYIO CHCTEMY KOOPIWHAT HAWITY4IIUM OOpa3oM.
WHpiMu cnoBaMu, Takoe mpeoOpa3oBaHUE MPUBOJUT K HaMMEHBIIMM (B CMbICie crocoba
HAaUMEHBIINX KBaJAPAaTOB) CMELIECHUSM MYHKTOB OTHOCHTENHHO KOOPIWHATHOW CETKH KOHEYHOM
CUCTEMBI.

[Ipn ucnonab30BaHUM OPTOTOHAIBLHOTO MPEOOpa3oBaHuUs IS MEpexoja OT MEHee TOYHOH
CHCTEMBI K 0oJiee TOYHOW HMCXOIHAs TOYHOCTH B3aWMHOTO ITOJIOKEHHUS ITyHKTOB HE YJIYYIIACTCH.
Opnako mpu mepexoje u3 Oojiee TOYHOM CHUCTEMBI B MEHEE TOYHYI) B MpPeoOpa3OBaHHBIX
KOOpJMHATAaX COXPAHSETCS BHICOKAsI BHYTPEHHSS TOUHOCTh UCXOJHOW CUCTEMBI IIPH OJHOBPEMEHHO
HaWIydllleM BCTPaMBaHUU MPEOOPa30BAHHBIX IMOJIOKEHHI BCEX COBOKYIMMHOCTH MYHKTOB B CETKY
KOOpAMHAT  KOHEYHOM  cucTembl.  JIOMOJIHWUTENbHOE  MPEUMMYLIECTBO  OPTOrOHAIBHOIO
MpeoOpa3oBaHUs COCTOUT B TOM, UTO JJI €r0 MPUMEHEHHUS MOXET ObITh JOCTATOUHO CYIIECTBEHHO
MEHbIIIEE KOJIMYECTBO OMOPHBIX IYHKTOB, Y€M 3TO HEOOXOIMMO JUIi TOCTPOCHHUS HHU(POBBIX
mozaeneil. [Ipexne Bcero, 371ech UIMeeTCs B BULy HE caMa Ipoleaypa npeodpa3oBaHus KOOpAUHAT, a
BO3MO>XHOCTb OLIEHKH €r0 JJOCTOBEPHOCTH.

Takum o00pa3oM, Mpu MOMOIIM OPTOTOHAIBHOIO MPeoOpa3oBaHUS PE3yNbTAaThl HOBBIX
CHhEMOK, BBITIOJTHEHHBIX B OoJiee TOUHOH cucteme koopaunat CK-95, MoryT ObITh peoOpa3oBaHbl B
cucteMy kKoopauHat 1942 roga (WM B MECTHYIO CHUCTEMY, C HEH CBA3aHHYIO) C HAaMMEHBIIUMHU
OOIMMHU CMEIIEHUSIMH U OJHOBPEMEHHO C HAaMMEHBIIMMHU BHYTPEHHUMH JaedopMaIisiMu,
cBorictBeHHbIMU CK-95. DT0 HEBO3MOXHO TIPH NPEeoOpa30BaHUK C HMCIOJIB30BaHUEM IHU(PPOBBHIX
MOJCIICH.

B Toxe Bpemst mpu oproroHasibHOM nipeoOpazoBannu u3 CK-42 B CK-95 B mpeoOpa3zoBaHHBIX
KOOpJMHATaX COXPAHIIOTCS BCE BHYTPEHHHE HE OPTOrOHAJbHbIE Ae(hOPMALUN UCXOJHOM CHCTEMBI B
mpefenax ydacTka TEppUTOPHM, HJsl KOTOpOW ObUIM OIpeNeNeHbl HCHOJIb3yeMbIe MapaMeTphl
npeoOpazoBanus. OHAKO, BO MHOTHX CIy4asx Takoe MpeoOpa3oBaHHE MOXKET OBITh JOCTATOUYHBIM
Jake JUIsl OTHOCHUTEIhHO Ooybimmx ydacTkoB ['T'C BIIIOTH 0 pa3MepoB Tparenui maciirada
1:200000. Kak mnoka3biBaeT coBMecTHbIM aHanu3 AaHHbIX noctpoeHus [TC B CK-42 u CK-95
npumepHo ans 30% Takux Tpamelnuii OpTOrOHAlIbHOE MpeoOpa3oBaHHE OOECHEUMBACT CPENHIO0
KBaJ[paTUYECKYIO TOTPEUIHOCTh NMEPEBBIYMCICHHS KOOPAUHAT HE Ooiiee 5 cM. DTO 03HAYaeT, uTo MpU
COTOCTABJICHUM JIaHHBIX TE€OAC3WYECKUX OMNpeNeeHUM, BhINOJHEHHbIX paHee B CK-42, u HOBBIX
ornpeneneHuii Ha ocHoBe CK-95 pacxoxieHue CBEACHHBIX B OJHY M Ty )K€ CUCTEMY pe€3yJIbTaTOB HE
Oyzaet npesbiaTh 10 cM ¢ BeposTHOCTBIO 95% Ha TeppuTopru okoio 500 KM .

OMHOBpEMEHHO C OMNpENeIeHWEM TIapaMeTpoB MOXKET ObIThb oOOecleyeH aHalu3
muddepeHIMaTbHbIX  HEOPTOTOHANBHBIX  JeopMaluii  COOTBETCTBYIOIIUX  COIMOCTABIISIEMbIX
(parMeHTOB CeTH B pa3HBIX CHCTEMaxX W BBINOJIHEHA OTOpPaKOBKAa AHOMAJIbHBIX JaHHBIX TI0
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BEJIMYMHAM OCTATOYHBIX PACXOXICHUI B 3HAUCHHUSIX KOOPIUHAT U XapaKTepy UX pacIpeesieHus Ha
y4acTKe CETH.

[Ipu wucmonb30BaHNHM TUQPPOBBIX MOJENEH BO3MOXKHOCTH aHalIW3a W OTOPAaKOBKH
CYIIECTBEHHO Oosiee orpaHuyeHbl. [loaToMy mporeaypa aHamu3a ¥ OTOPaKOBKHU C UCIIOIB30BaHUEM
OpPTOTOHAJIBHBIX TPE0Opa3oBaHUN MOXKET OBITh PEKOMEHIOBaHA TMeEpel MOCTPOSHHEM WA B
nporecce NocTpoeHus HuPOBBIX Moieneil HearuHelHoro TpanchopmupoBanus. OHAKO, TPU 3TOM
MaKCUMAaJIbHO aHOMAJIbHBIE BEIUYMHBI OCTATOYHBIX PACXOKACHUH MO (HOPMAIBHBIM KPHUTEPUSIM
METO/Ia HAMMEHBIINX KBaJPaTOB BO MHOTHX CIy4asX MOTYT OBITh JOCTaTOYHBIM OCHOBAaHHEM JUIS
OTOPaKOBKH JIMIIB MPH YCIOBUH UX SBHOM HECOTJIACOBAHHOCTH C OCTATOYHBIMH PACXOXKICHHSIMU
KOOPJIMHAT JUIsl OJMKAWIINX OKPY KAFOIINX ITyHKTOB.

Cpennue KBagpaTHUECKWE 3HAYCHHS OCTAaTOYHBIX PACXOXKACHWH B KOOpIMHATAX,
MOJyYEHHBIE TIPH OMNpPEACICHUH IapaMeTpOB OPTOTOHAIBHOTO MPEOOpa3oBaHMs, MOTYT OBITH
JOCTAaTOYHO HAJEKHBIM KPUTEPUEM JIJISl OLIEHKH MPUEMIIEMOCTH TaKOTO MPeoOpa3oBaHMUsI, UCXOIS
u3 TpeOOBaHMII K TOYHOCTH BBINOJHAEMBIX PaboT. My, B NMpOTHBHOM ciiy4ae, U TPHHSATHS
pemeHust 100 00 YMEHBIICHHH pPa3MEPOB TEPPUTOPUH, OOECIIEUYMBAEMBIX OJHHM HaOOpOM
napamMeTpoB OPTOTOHAIBHOTO NMPeoOpa3oBaHus, JTHO0 O Mepexo/ie K HCIOIb30BAaHHIO HEJTHMHEHHOTO
TpaHC(HOPMHUPOBAHHUS.

OproroHanbHOe IMpeoOpa3oBaHWE CHCTEM KOOPAMHAT B HACTOALIEE BpeMs HpUMEHsETCs
JOCTAaTOYHO MIMPOKO TIPH BBIOJHEHUH T'EOJE3NYECKUX pPAadOT CIyTHUKOBBIMH METOJIAMH.
COOTBETCTBEHHO M MHOTHE T€0JIe3UYEeCKHe IMaKeThl MporpamMm OOpabOTKH CITyTHHKOBBIX
HAOJIOACHWH MMEIOT B CBOEM COCTaBE MPOTPAaMMHBIE HMHCTPYMEHTBHI ISl BBIIOJHEHUS
COOTBETCTBYIOIIMX KOOPJMHATHBIX MpeoOpa3oBaHWil, HAYMHAS C ONpPEICNCHUS CAaMHUX 3HAUYCHHN
apamMeTpoB.

2.2.4. CK-95 u mecmmuvle cucmemvbl KOOPOUHAM.

MecTHblEe cHCTEMBl KOOpAWHAT, Kak MpPaBWJIO, OCHOBaHbl Ha KoopaumHatax B CK-42 u
CBSI3aHBl C HUMH HETIOCPEICTBEHHO IPEeoOpa30BaHWEM C HCIONB30BaHHMEM Kirouel. [IpoGmema
nepexona k CK-95 B cBsi3W ¢ MPUMEHEHHEM MECTHBIX CHCTEM KOOPJIMHAT MMEET, TAKHMM 00pa3oM,
HECKOJIBKO aCIEKTOB.

MecTHbIE CHCTEMBI KOOpJIUHAT HECYyT Ha ce0e OTIeYaTOK BCEeX JIOKAIbHBIX JedopManuii
I'TC B CK-42 Ha cooTBercTByMOMmIEi Tepputopun. [lepexon k MeHee neOPMHPOBAHHON CUCTEME
CK-95 nomxeH, Kak CleICTBUE, 00ECIIEYUTh U BOBMOKHOCTh YMEHBIIICHHUS! BHYTPEHHUX JIOKAJTBHBIX
nedopManuii - MECTHBIX TEOJEe3MYECKHX CeTed B MECTHBIX CHCTeMax KoopauHaT. Takas
MOJIEpHU3alMsl  MECTHBIX T€OJe3WYEeCKMX ceTel MOKeT OBITh  BBIMIOJIHEHA KaK  HX
MepeypaBHUBAHUEM C WCIOJIB30BAaHHEM OOHOBJICHHON T'€0Je3UYECKOM OCHOBBI, TAaK M OJHUM U3
BBIIII€ OMHMCAHHBIX METO/I0B TpaHchopmupoBaHus. OgHAKO, Takas MpoleIypa MOJECPHU3ALUN HE
MOXET OBITh IMpPOBEACHA HEMOCPEICTBEHHO C KOOpIMHATaMU B MecTHOW cucreme. C apyroi
CTOPOHBI MPHU TaKOW MOJEPHHU3AIMH KpalHe >KelaTelIbHO 00eclneyuTh MUHUMaJIbHble U3MEHEHUS
MECTHOM CHCTEMBI KOOPIWHAT B I[EJIOM, YTOOBI IO BO3MOXXHOCTH B MaKCHMAaJILHOW Mepe COXPAHUTh
MIPEEeMCTBEHHOCTh (COTJIACOBAHHOCTH) PE3YJIbTATOB MPEKHUX U BHOBb BBIMOJIHAEMBIX CHEMOK Ha
JAHHOU TEPPUTOPHUH.

PexoMenayercs cneayromuii mopsiAoK TeUCTBUNA TP MEPEX0€ K UCIOIb30BAaHUIO CUCTEMBI
koopauHat CK-95. Jlnga Bcell TeppuTOpUM NPUMEHEHUS KOHKPETHOM MECTHOM CHUCTEMBI U3
KaTtayioroB BbIOMparoTcst Bce myHKTH ['T'C 1-2 kmaccoB u mo ux koopauHatam B CK-42 u CK-95
OMPENEIAI0TCS 3HAYEHUsI CEMU MMapaMeTPOB OPTOTOHAIBLHOTO MPOCTPAHCTBEHHOI'O KOOPAMHATHOTO
npeobpazoBanud. Konn4yecTBO MyHKTOB, 1O KOOpAWHATaM KOTOPBIX BBIMOJIHAETCS OIpe/eeHHe
ITUX MApaMETPOB, HE MOJDKHO OBITh MeHbIIEe NATH. [IpM MEHbBIIEM KOJMYECTBE BBIOMPAIOTCS
JIOTIOJTHUTENbHBIE IyHKTBl YK€ 3a IpelelaMHu COOTBETCTByroHlell Ttepputopuu. Ilapamerpsl
OIIPEACIAIOTCA B TONOLIEHTPUUECKON CUCTEME C TONOLEHTPOM B TOUKE, COOTBETCTBYIOIEH HAayaly
KOOpPJMHAT MeECTHOM cucteMbl. OIHOBPEMEHHO MO BEIMYMHAM OCTAaTOYHBIX PACXOXKIACHHUM B
3HAUEHUSX KOOPJUHAT, TOJYyUYEHHBIM MOCIe MpeoOpa3oBaHUs, BBITIONHSICTCS OIEHKAa BHYTPEHHUX
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nedopmaruii CK-42, 1 COOTBETCTBEHHO MECTHOHM cUCTeMbl, 10 oTHomeHnto Kk CK-95 Ha nmanHOi
TEPPUTOPHH.

JononuurtenbHo K myHKTaM ['T'C MoryT Mcnonb30BaThesl M ApYTrye MyHKThI, COCTABIISAIONINE
OCHOBY MECTHOW TIe0JIe3MYeCKOll CeTH, U, COOTBETCTBEHHO, MECTHOH CHUCTeMbl KoopauHaT. s
TaKUX MyHKTOB KoopAuHaThl B CK-42 BeIUMCISIOTCS MO UX KOOpAMHATaM B MECTHOW CHCTEME, a
koopauHatel B CK-95 ompenensitorcs 0JHUM U3 ONMCAHHBIX paHee CIOCOOOB MO KOOpIWHATaM B
CK-42.

Ecnu nedopmamum cymiecTByromeii MECTHOM CHCTEMbl KOOpAWHAT HEBENUKH, T.€.
YIOBJIETBOPSIOT TPEOOBaHUSIM K TOYHOCTH MCXOJHOM I'€0Je3WYECKOM OCHOBBI JJIsi MPOBEACHUS
TUTAHUPYEMBIX TeOJIe3UYeCKuX paboT Ha JaHHOW TEPPUTOPHM, TO CIENYyIOIIas, W TOCIEIHSA,
HEo0X0MMasi OTepaIusi COCTOUT TOJIBKO B KOPPEKTUPOBKE KITFOUEH MEpexoa OT rocy1apcTBEHHON
K MECTHOM cucteMe koopauHat. [Ipu 3ToM omnpe/ienieHHbIe B TOMOIEHTPUIECKONW CUCTEME 3HAUCHHUS
apaMeTpoB OPTOTOHAIBHOTO MPeoOpa30BaHus, COOTBETCTBYIOIINE KOMIIOHEHTAM C/IBUTA B ITUIAHE,
a3UMyTaIbHOMY Pa3BOPOTY M MaciuTady, OyayT SKBHBAJICHTHBI MOMPaBKaM K COOTBETCTBYIOIIUM
3HAYEHUEM KJII0Ya [EepPeXo/a.

HeBo3MOkHO 3apaHee ONpeAenuTh NPAaBUIO HA3HAUYCHHs 3HAKOB OJTHM IOMpPaBKaM,
MOCKOJIBKY JJISi MHJIMBUIYaJIbHBIX MECTHBIX CHUCTEM KOOpAMHAT MOTYT OBITb M MHJMBUIYaJIbHBIC
MpOrpaMMbl TIPeoOpa3oBaHUsl KOOPAWHAT M3 TOCYJapCTBEHHOW B MeECTHYyIO cuctemy. [loatomy
3HAKH MONPABOK JOJIKHBI TAKXKE YCTaHABJIMBATHCS WHIAMBUAYAIbHO C MPOBEAECHUEM KOHTPOJIbHBIX
npeobpazoBanuii. lcmonp3oBaHue cTapblX Kioued mpu mnpeodpazoBanuu koopauHaT CK-42
JOJDKHO JaBaTh TOT K€ pe3yjbTaT, YTO M HCIIOJIb30BAHME HOBBIX KJIIOUEW MpH MpeoOpa3oBaHUU
koopauHat CK-95. IIpu 3TOM J71s1 KOHTPOJBHBIX BBIUMCICHUN JOMKHBI OpaThcst koopauHathl B CK-
95, mnomyuennole u3 CK-42 B pe3yiapTaTe CceMHUIapaMETPUUYECKOTO IPOCTPAHCTBEHHOI'O
npeoOpa3oBaHHUs.

Ecniu B koMmmoOHeHTax Kioua I[epexoja OTCYTCTBYET MacluTaOHas IONpaBKa, TO
MIpeIBAPUTENILHO HEOOXOAUMO BBITIOIHUTh OIEHKY MOTPEIIHOCTH MPeoO0pa30BaHUs, BHI3BIBAEMYIO
5TuM  ¢aktopoM. [l 3TOrO  mapamMeTpsl  OPTOrOHAJIBHOTO  IIECTHUIAPaMETPHUYECKOTO
peoOpa3oBaHus MEXKAY IBYMs TOCYJIAapCTBEHHBIMH CHCTEMaMM ONPENENSIOTCS Takxke 0e3
UCTOJNB30BaHUSl MaclmTabHOM mompaBku. Ecnum cpaBHeHue pe3ynbTatoB 6-TH U 7-MHU
MapaMeTPUIEeCKOTo MpeoOpa3oBaHMs IMOKA3bIBAIOT JIOMYCTHMOCTh MPEHEOPEKEHUST MAacIITaOHOM
MIOTIPABKOM, TO HET U HEOOXOIUMOCTH BBOJHTD €€ B COCTAB KJII0Ya Mepexo/ia, a 3HAYCHUS TOIPABOK
K OCTaJIbHBIM JIEMEHTaM KJltoua OepyTcsl 0 JaHHBIM 6-TH MapaMeTpU4ecKoro MpoCTPaHCTBEHHOTO
npeoOpa3oBanus. B mpoTuBHOM ciyyae no0aBieHHMEe MacmITaOHOrO KoddduiumeHTa B cOCTaB
3JIEMEHTOB KJII04a Mepexo/ia K MECTHOM cucTeMe 0053aTeIbHO.

B Bblmle omucaHHOW cHUTyallMM B Ipoliecce Iepexona K wucnosb3oBaHuio CK-95 Her
00s13aTeIbHOM HEOOXOJUMOCTH TepecyeTa KOOpJAUHAT BCEX MyHKTOB, YK€ MMEIOLIUXCS B MECTHOU
cUCTEME, I B KaKHX-JIMOO MPeoOpa3oBaHUAX YXKE CYIIECTBYIOIIUX MAaTEPUAIOB I'€0I€3MUECKUX U
tonorpaduyeckux cheMok. Omgrako xoopauHaTel MyHKTOB ['T'C B CK-95, BKIOYash KOOpAWHATHI
MIYHKTOB TPUAHTYJALUMHU 3-4 KJIACCOB, NOJDKHBI OBITH NMEPECYHTAaHBl B MECTHYIO CHCTEMY YXKe C
WCIOJIb30BAaHUEM CKOPPEKTUPOBAHHBIX KITIOUEH.

JlJiss KOHTPOJS KOOPAMHATHI 3TUX IMYHKTOB JOJDKHBI OBITH TOJTY4YEHBI B JIBYX BapUaHTaX.
HenocpenctBeHHbIM MepeBbIYUCIEHUEM YpaBHEHHbIX koopauHaT CK-95 B mecTHyio cuctemy 1o
CKOPPEKTUPOBAHHBIM KJIIOUaM M TaKUM K€ IEPECUYETOM I10 TEM K€ KIH04aM KOOpPAMHAT IIyHKTOB B
CK-95, koTopsle MOTyYeHbl OPTOrOHAIBLHBIM MpeoOpa3oBaHueM W3 KoopauHat B cucteme CK-42.
PacxoxxaeHus norydeHHbIX TaKUM 00pa3oM JABYX HaOOPOB KOOPAMHAT OJHHUX M TE€X IIYHKTOB OyIyT
XapaKTepHU30BaATh PA3JIMYKE JBYX pea3alliii OJHOM M TOM € MECTHOW CUCTEMbI, OCHOBAaHHBIX Ha
CK-95 u CK-42.

B cnyuae, xorga 7-mu mapameTpuyeckoe npeoOpa3zoBaHue He 00ecredrBaeT JOCTaTOUHYIO
touHocth mepexomga wmexay CK-42 wu CK-95 nans jgaHHONM — TeppuTOpUH, HEOOXOIUMO
JIOTIOJIHUTENBHOE HCIOJB30BaHUE HEIMHEWHOTo TpaHchopMupoBaHus. B 3Tom ciiydae MOXeT
HCII0JIb30BaThCS CIEAYIOIIAs CXeMa KOPPEKTUPOBKU KOOPAUHAT B MECTHOM CHUCTEME.
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OnpenensitoTcst napaMeTpbl OPTOrOHAJILHOTO 7-MHU NapaMEeTPUUECKOT0 MPeo0pa3oBaHus IS
nepexona or CK-95 k CK-42 nna tpeGyemoiil Tepputopuu. Ilapamerpsl onpeaemnstoTcs mo Bcemy
cocrapy nyHktoB [ITC 1-4 xmaccoB Ha »3Toil Teppuropun ¢ J00aBICHHUEM PaBHOMEPHO
pacrpesielleHHbIX IMYHKTOB B ee Ousimkaillied OKpecTHOCTH Mo Bced rpanune teppuropuu. C
HCIOJIb30BaHUEM ATHX MapaMeTpoB KoopauHaTsl MyHKTOB U3 CK-95 nepessruncistores B CK-42. B
pe3yJibTaTe COOTBETCTBYIOIIETO IPeoOpa3oBaHUs IOJy4aeM HEKOTOPYI0 MOJIEPHU3UPOBAHHYIO
peanuzanuio cucrteMbl koopauHart CK-42 B cpenHeM COIJIacOBaHHYIO C YX€ CYIIECTBYIOIIEH
peanu3anyeil 3ToH ke CUCTEMBI, HO HE COJEPKAIY0 TeX 3HAUMTENbHbIX BHYTPEHHUX Ae(opmaruii,
KoTopsle Oblu panee npucyimy ['TC Ha nanHoi Teppuropun. I1o BceMy cocTaBy ONOpPHBIX IIYHKTOB
¢dopmupyercs nudpoBasi MOJEIb, 00ECIIEUMBAIOIIAS TEPEBBIYHUCICHUE CYILIECTBYIOUIMX KOOPAHHAT
CK-42 B mosy4eHHY10 MOJCPHU3UPOBAHHYIO PEATTU3AINIO ITOM K€ CUCTEMBI.

Tpebyrommue KOPpeKTUPOBKM KOOPAMHATHI IYHKTOB B CYIIECTBYIOLIEH MECTHOM cuCTeMe ¢
HCIIOJIb30BAaHNUEM CYIIECTBYIOIIMX (CTapbix) Kitoueil mepexona mepeBonarcs B CK-42. Jlanee c
IIPUMEHEHHEM NOJTY4YEeHHON U(PPOBON MOJENIN OHU MPeoOpazyIoTcs B MoiepHU3upoBaHHy0 CK-42
U C MCIIOJIb30BAHMEM TEX K€ KIII0UEl BHOBBH MPEoOpasyroTcs B MECTHYIO cuctemy. B pesynbrare
MOJIy4YaroTCsl CKOPPEKTHPOBAaHHBbIE KOOPJMHATHI B MOAEPHU3MPOBAHHOM MECTHOM cucTteMe, B
COBOKYITHOCTH OOJIaJalOlIle TEM CBOMCTBOM, YTO MpHU 00Jiee BBHICOKOW TOYHOCTH OHM B CpPEIHEM
HaWIy4ylIMM OO0pa3oM COIJIACOBAaHBI C MPEXHUMU KOOPAMHATAMH B paHEe HCIIOJIb30BaBLICHCS
MeCTHON cucTeMe. KOppeKTHUpOBKa KIIFOUEH BBINMOJHAETCS, KaK OMUCAHO PaHbIIE, HO MPU 3TOM
napaMeTpbl OpTOTOHAJIBHOTO MPEOOpa3oBaHMsl ONPEACISAIOTCS C HCHOJIb30BAHMEM KOOPIMHAT B
CK-95 u koopauHat B MoiepHU3UpoBaHHOM peanu3anuu CK-42.

ITonoOHas ke cxeMa MpeoOpa3oBaHUs MOXKET HCIIOJIb30BaTbCS U Ul CBEJIEHHS B Ty WIIH
JIPYTYI0 €IUHYIO CHUCTEMY pPE3yJbTaTOB TOMOrpapUUecKUX ChEMOK, BBINOJHEHHBIX A0 U IOCHE
nepexofa K HOBOW CHCTeME KOOpAMHAT, NpPU YCIOBUM 4YTO JaHHbIE CHEMOK MOTYT OBITh
MpeCcTaBIeHBI B IU(POBOi hopme.

3. IE@OPMAILINU CK-42 u CK-95

B cucteme koopaunat 1942 rona reope3nyeckas ceTb, CGOPMHUPOBAHHAS MOCIEI0BATEIbHBIM
MPUCOEAMHEHUEM  YpPAaBHHUBAEMbIX OJIOKOB, HE SBISIETCS  OJHOPOAHBIM  TI'€0/I€3MUYECKUM
MOCTPOEHUEM. OTHU OJOKM MMEIOT Pa3IMuYHbIH YpPOBEHb CUCTEMATHUECKUX U CIy4alHBIX OIIMOOK
KOOpJMHAT TIe0JIe3UYECKUX IMyHKTOB. [loATOMYy wHCHONb30BaHHE €IUHOW CUCTEMBI IapaMeTpOB
npeobpaszoBanus koopauHat u3z CK-42 B CK-95 He ynoBiaeTBOpsieT COBpEMEHHBIM TPEOOBaHUAM K
TOYHOCTHU TIEpexo/ia B TOM WM MHOM peruoHe. B nienom no cetu nepopmaruu CK-42 mMoryT ObITh
OLIEHEHBI BEJIMYMHAMU CPEJHUX KBAJPAaTHUECKUX OMNOOK KOOPAMHAT, pABHBIMU MPUMEPHO 3,5-4M.
Nmenno ¢ Takoit TouHoctrio (CKO) B cpemHem MoryT ObITh npeoOpa3zoBanbl koopanHatel CK-42 B
CK-95 mnpu wucnonszoBanuu eauHoro i Bced I'TC nHaGopa mapamMeTpoB OPTOrOHAILHOIO
npeodpaszoBanus. [Ipu 3Tom aOcotOTHBIE BEIMYMHBI OIIMOOK MOTYT fgocturath 10 u 6onee MeTpoB.
s obecriedeHust Oosiee BBICOKOM TpeOyeMoil TOUHOCTH INpeoOpa3oBaHMs KOOpAMHAT Ha Bcel
TEPPUTOPUU CTpPaHbl HEOOXOJMMO HCIOJB30BaTh JIMOO CHCTEMbI JIOKAIbHBIX IapaMeTpOB
npeoOpazoBaHusi, TMOO KapTOCXEMBbI MOMPABOK B KOOPJMHATHI MO JMcTaM KapT macirabda 1:200 000,
OIPEJENICHHBIX 10 JAHHBIM 3aKJII0UUTENIbHOTO ypaBHUBaHuS AI'C.

OmnpezneneHue JOKaJIbHBIX MapaMeTPOB OPTOrOHAIBHOTO KOOPIMHATHOIO IpeoOpa3oBaHus
OCHOBaHO Ha coroctasyieHuu koopauHaT myHKToB AI'C B cuctemax CK-42 u CK-95 B HekoTopoit
JokaiabHOM o6nactu. TouHOCTh mpeoOpa3oBaHMsl KOOPAMHAT C HCIOJIb30BAHUEM JIOKAJIbHBIX
napaMeTpoB, OLIEHUBaeMas MO BEIMYMHAM OCTAaTOYHBIX Je(hopMalluii, B pa3HbIX PETHOHAX CTPaHBI
HeoguHakoBa. Jlis 60% Ttpamenmii macmraba 1:200 000 cpegHue KBaapaTHYECKHWE OIIMOKH
npeoOpa3oBaHusl KOOPAWHAT C UCIOJIB30BAHUEM JIOKAIBHBIX TAPAMETPOB HE MPEBBIIIAIOT S5 CM, IS
30% — 10 cm. B octanbHbIX citydasx omuOku npeoOpa3zoBaHUs KOOPAMHAT MOTYT Jocturath 30 cm
u Oonee. [loTeHIMaNbHAst TOYHOCTh MPEOOPA30BAHUS C HCIIOJIB30BAaHHEM KapTOCXEMbI MOIMPABOK,
Bcerjga OyAeT XyxXe, MOCKOJIbKY IMOCIEIHUE COOTBETCTBYIOT YACTHOMY CIIyyal0 OpPTOrOHAJIBHOTO
npeoOpa3oBaHus, B KOTOPOM HCIIOJB3YIOTCS TOJBKO MapaMeTpbl CMEIIEHHs Hayana KOOpJHHAT U
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UTHOPHUPYIOTCSI BO3MOKHBIE MECTHBIE YIJIOBBIE PA3BOPOTHI yUaCTKa CETH U MECTHbIE MacIITaOHbIE
OILIMOKHU.

B ocHOBHOM MOBBIIIEHHBIN YPOBEHb OLUIMOOK MPEOOPa30BAHHBIX KOOPJAUHAT, MOJYUYEHHBIX C
UCIOJIb30BAHUEM JIOKAJIBHBIX MApaMEeTPOB, CBOMCTBEHEH yyacTKaM Ha Kpasx reoJIe3U4ecKoi ceTH,
Ha CTBIKaX Pa3leIbHO YPaBHEHHBIX O0JIOKOB ceTH, st myHKToB ['T'C 1 kiacca u myHKTOB 2 KItacca,
pacroyIoKEHHBIX BONM3M TakuxX HOYHKTOB 1 kmacca. [laxke 11 Tpameuuil ¢ OTHOCHUTENIBHO
HEOOJIBIIINM CPEIHUM YPOBHEM OCTATOYHBIX JeQOpManuil Ui OTACIBHBIX MyHKTOB MJIM WX TPYIII
BO3MOXHBI aHOMaJIbHbIE BEJIMYMHbBI OCTATOYHBIX OMIMOOK, 3HAUUTENIHHO MPEBBILIAIONINE CPEIHUN
YPOBEHb U IOCTUTAIOUINE HECKOIBKUX JIEUMETPOB.

[lpy yBenWYEeHHWH YYaCTKOB, JUIsI KOTOPBIX ONPEAEISAIOTCS JIOKAJIbHBIE IapaMeTphbl,
BO3MOXXHOCTH UX MCIIOJIb30BaHMSI U TOYHOCTh MpeoOpa3zoBaHusi ObICTpo yMeHbIaoTes. [Ipumepsl,
MOKa3bIBAIOLINE BEJIIMYMHBI M XapakTep JoKalnbHbIX Jedopmauuit CK-95 u Bo3MoOxHOCTEH
WCI0JIb30BaHUs JTOKAJIbHBIX IPE0Opa30BaHUN MOYKHO HAalTH B MPUIIOKEHHUH 6.

[Tepexon k CK-95 o3HayaeT H3MEHEHHE TOJOXKEHUS KOOPAMHATHOM CETKHM MO Bcel
TEPPUTOPUU U CMEIICHUE IOJIOKEHUH YIJIOB paMoK Tpanenuil. UToObl ompenenuTh BBI3BAHHYIO
3TUM HEOOXOJUMOCTh KOPPEKTHPOBKU KapT macmTadoB 1:10 000, 1:25 000, 1:50 000 mpu ux
m3nanu U oOHoBiIeHMU B CK-95, HeoOXoammMo COMOCTaBUTh KOHKPETHYIO /I JAHHOTO JIUCTA

KapThl BEIMYHHY CyMMapHOro BiusHus D, =D} +Dy2 nonpaBok D, u D, B IJIaHOBBIE

KOOpIUHATHI cucTeMbl 1942 roaa co cneayomumMi e€ JOmyCTUMBIMU 3HAYEHUSIMU:

JUTs TUCTa KapThl Maciitaba 1:10000 3 M;
JUTst TucTa KapThl macirabda 1:25000 7,5 M;
JUTs TUCTa KapThl Maciitaba 1:50000 15 m.

Ecnu Bennumua D, ), mpeBblIaeT €€ JOIMYyCTUMOE 3HA4E€HHUE, TO 3TOT JHMCT KapThl TpeOyer
KOppeKTUpoBKU. CXeMa pacroiioKEeHUsI PETrHOHOB, Ui KOTOPBIX TpeOyeTcs KOPPEKTUPOBKA KapT
Mmacmrabos 1:10000, 1:25000, 1:50000 npuBeneHa B NpuiIOKEHUH 8.

JletanpHble  KapThl ~ TMOMPABOK  HAXOAATCS B adPOreOfe3WUEeCKHX  MPEIIPHITHIX
Pockaprorpa¢uu B COOTBETCTBUM C 30HAMH HMX JESATEIBHOCTH, a TaKXKE B TEPPUTOPUATBHBIX
MHCHEKUUAX M OTAellaX TrOCyJapCTBEHHOTO T'e0/e3MUeCKOro Haazopa. Ajsporeojae3nyueckue
NPEANpUATHS.  pacHojlaraloT  TaKKe€  COOTBETCTBYIOUIMM  IPOTPaMMHO-MaTeEMaTHYECKUM
obecrieueHrueM JIJIs1 aBTOMaTU3UPOBAHHOTO TIpeoOpa3zoBanms koopauHaT u3z CK-42 B CK-95.

Onenka nedopmanuu camoit cuctembl koopauHaT CK-95 mokeT OBITH BBITIONHEHA Ha
OCHOBE CpaBHEHMs ¢ OoJjiee TOYHBIMH M HE3aBUCHMO TMOJYYEHHBIMU JAHHBIMU O IOJIOKEHMSIX
NyHKTOB. Takoe cpaBHEHHE OBLJIO BBINOJIHEHO C HCIOJb30BaHHMEM KoopauHAT NyHKTOB AI'C,
OTIpeIeJICHHBIX C 00Jiee BHICOKOM TOYHOCTHIO B cucteMe koopauHaT ITRF B mpomecce moctpoenus
®AI'C u BI'C o nabmonenusim criytHukoB GPS. CpaBHeHHE 3THX JaHHBIX MOCIE WX TIPUBEICHUS
OpPTOTOHANILHBIM MPEOOpa3OBaHUEM B €IUHYIO CUCTEMY IOKa3ajo, YTO BHYTpeHHHUE JedopMannu
CK-95 cocrasinsaror 20-30 cm. Yka3aHHBIE OLIEHKM HUMEIOT CIIEIYIOIIEE COAEpKaHnue. JTO CpPEeIHUE
KBaJIpaTHUECKHE 3HAUCHUS OCTAaTOYHBIX PACXOKIEHUI KOOpAMHAT YKa3aHHBIX BBIIIE IMyHKTOB B
CK-95, comepkamuxcsi B KaTaJore W MOJYYEHHBIX 7-ApaMETPUYECKUM IpeoOpa3oBaHuEM U3
6omnee Tounblx ompenencHuil B cucreme ITRF. bonee monnast u aeranbHast KapTuHy jaedopMannii
CK-95 nokazana Ha pucyHke II5.1 npunoxenus 5. Ha pucyHke Nokas3aHbl BEKTOpa CMEILEHUS
MMyHKTOB OT IMOJIOKEHUH, COOTBETCTBYIONMUX Katanory B CK95, k Oonee TOUHBIM UX TIOJIOKEHUSIM B
9TOM JK€ CHCTEMe, MOJYYeHHbIM B pe3yjbTaTe OOLIero Uil BCeH ceTH 7-ImapamMeTpHyecKoro
OpPTOTOHAJILHOTO TIpeoOpa3zoBanus koopauHaT u3 cucteMbl ITRF.
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4. ABTOMATU3UPOBAHHBIN BAHK TEOJE3UYECKUX JAHHBIX U
KATAJIOT KOOPJIUHAT ITYHKTOB I'TC B CK-95.

B npouecce peanuzanuu mep mo BBeaeHuto cuctembl koopanHat CK-95 B Pockaprorpadun
CO3/1aHa CETh aBTOMATH3MPOBAHHBIX OAHKOB JAHHBIX I'€0JIE3MYECKON OCHOBBI, MPEAHA3HAUYCHHBIX
JUI AaBTOMATH3AIMK TPOIECCOB Te€OJIe3UIECKOT0 M KapTorpapuuecKkoro obecreueHusi B CUCTEME
koopaunat CK-95.

CtpykTypa ceTH aBTOMATH3MPOBAHHBIX OAHKOB T€O0JIE3MYECKON OCHOBBI M CHCTEMA HX
(yHKIIMOHUPOBAHMS B CUCTEME TOMOrpado-reo/Ie3nuecKoro U KapTorpaguueckoro nmpou3BOICTBA
MOKa3aHa Ha puc. J.

Ha Bepxnel cTtyneHu oOmieli uepapxXxudecKoil CTPYKTYphl OAaHKOBCKOHM CETH pacrojaraetcs
@enepanbublii 6ank Pockaprorpaduu, cocrosmuit u3 aByx ¢umuanos B MAITI u JIABAITI u
KOOPJAMHAIIMOHHO-METOoAnUeckoro u BeruuciutenbHoro mnentpa (KMUBIL) B ITHUUIT'AuK. Ha
CIENYyIOIe CTYNMEHH JTOH CTPYKTYpPHl PACIOJOXKEHBl pPETHOHANbHBIE OAaHKU  JIaHHBIX
r'e0JIe3NYECKON OCHOBHI a3poreo/ie3nueckux npeanpusatuii Pockaprorpaduu (AITI).

PernonanpHple  OaHKM  TNpeAHA3HAUYEHBI  JUISI  HEMOCPEACTBEHHOTO  OOCITYKHBAHHS
cootBeTcTByrOmMX Teppuropuii ATl mpu peanusanuum reome3wdeckoll OCHOBHI B Tomorpado-
Te0JIe3NYECKOM M KapTOrpaduyecKoM IMPOU3BOJCTBE OTPACiAM W MpU OOECHEUYCHUU 3arpoCcOB
norpedbureneii U3 ApPyrMX MHHHUCTEPCTB U BEAOMCTB, BEIYIIUX TEOJIE3UYECKYI0 H
KapTorpaguueckyro AesrenbHocTb. g stux meneit B PermonanbHbple OaHKM JaHHBIX, KpOMeE
nyHkTOB ['T'C B cucreme koopauHat CK-95, 3aHOCITCS TaHHBIE O MMYHKTaX OMOPHBIX CETEH HUBIIMX
KJIACCOB, CETEH CTYILLEHUs, Pa3psAHbIX CETEH U T.II.

OnHoil M3 3amay, penraeMbIX TPH MOMOIIM PernmoHanbHBIX OaHKOB, SIBIIETCS CO3/IaHHE
karanoroB koopamHat B CK-95 nHa muctel kapTel macmTaba 1:200 000 Ha BCIO TEppUTOPHIO
Poccuiickoit ®@enepanmu. Jlns stux neneid B PernonanpHbIX OaHKax pa3paboTaHa crienraibHAs
npolieiypa SKCIopTa MPaKTUYECKH MOJHOCTHIO aBTOMATU3UPYIOIIasi MPOIECC CO3JaHusl KaTaloroB.
Ha 6a3e PernonanbHbIX 0aHKOB (OPMHPYIOTCS T€OJE3MUYECKHE JaHHBIE IS SKCIopTa B OaHKH
TUITH. banku TUITH pa3pabotansl B ¢dopmare coBMecTUMOM ¢ (hopMaTamu PermoHanbHBIX
0aHKOB JaHHBIX, YTO TO3BOJSET OCYLIECTBISITH BCECTOPOHHMI OOMEH JaHHBIMH MEXAYy 3THMU
OaHKaMHU.

B 3amauy ®denepanpbHOoro 0aHka reoae3W4ecKOil OCHOBBI BXOIUT XpaHEHHE, OOHOBJICHHE U
KOHTpOJIb JaHHBIX TocyaapcTBeHHou reonesudeckot ceru (I'TC 1-4 xmaccoB). CocraB
reoJIe3NYeCKuX JaHHBIX U (QopMaThl MX MpeACTaBleHUS B OaHKax NaHHBIX pa3padaThIBAIUCH C
y4eTOM COBPEMEHHBIX TpeOOBaHUI S5KOHOMUKHU U B TECHOM B3auMmoericteuu ¢ BTY T'II.
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Puc. 5. Ctpykrypa pyHKIHOHMpOBAaHUS OAHKOB I'e€0Ie3MIECKOM OCHOBBI PockapTorpaduu B cucTeMe

TONOrpado-reoJe3NIeCKOro U KapTorpaguueckoro mpou3BoJICTBa
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[MorpeOuTens nHpOPMAIMM B YCTAHOBIIEHHOM IIOPSIKE MOXKET IOJIyYUTh HEOOXOAUMBIC
JaHHblE O KOOpJAMHATaX IIyHKTOB OIOPHBIX TIEOJE3UYECKUX CeTell B a’po-reoAe3MyecKux
npennpustusx (AI'TI) Pockaprorpaguu, B COOTBETCTBUM C HMX 30HOM JesTenbHOCTH. (Cxema
TEePPUTOPUAIBHOTO JenieHust 30H aestensHocTd AI'TI Pockaprorpaduun npuBeaena npunoxxeHuu 7.

5. BBIITOJIHEHUE HOBBIX 'EOJE3UYECKHUX PABOT B CUCTEME
KOOPIUHAT 1995 TOJA

ITepexon k cucrteme TroCcyJapCTBEHHBIX reoJie3ndeckux koopawHaT 1995 roma He BHOCHUT
KaKUX-THO00 TMPUHLUMIHAIBHBIX WM CYUIECTBEHHBIX H3MEHEHHH B TEXHOJIOTHIO BBIIOJHEHUS
reoIe3NYecKuX paboT TPaJULMOHHBIMM Te€OoAe3MYeCKUMHM MeToAaMu. Ho mnpu  BBITOJHEHMH
reoIe3nYecKuX paboT WM TOIIOChEMKHU € UCHOJIb30BAHUEM CIIyTHHUKOBBIX MeTO/10B nepexona k CK-
95 mo3BONAET CHATH MHOTHE OTPAHWYCHHS WIM TPOOJIeMbl B 0OpabOTKE TaKUX H3MEpPEHHIA,
MMEIOIUX LENbI0 MOIYyYEHHE OKOHYATENBHBIX PE3YJIbTaTOB ME€OJE3NYECKUX ONPEACICHUN TaKXKe B
CK-95.

OcHoBHbIE TPOOJIEMBbI MOMYYEHHs KOOpAMHAT B rocynaapcTBeHHoil cucteme CK-42 Ha
OCHOBE JIaHHBIX CITyTHHUKOBBIX OIpE/IEICHUI ObUIM CBSA3aHbl C €€ HEIOCTATOYHON TOYHOCTHIO I10
CPaBHEHHIO C IOTEHLHAJIbHOW TOYHOCTBIO CIIyTHUKOBBIX OIpPEAEICHUM. OTO CYLIECTBEHHO
OTpaHMYMBAJIO BO3MOKHOCTH HCIIOIb30BaHUs CITyTHUKOBBIX METOJOB IIPH Iepeadye KOOpAUHAT Ha
OoNbIIME PpAcCTOSHUS WM TOJYy4YeHHMs BBICOKOTOYHBIX pE3yJbTaTOB Ha OrPaHMYCHHBIX
TEPPUTOPHUAX B 3HAYUTEILHO nedopmupoBanHoi cucteme koopamHat CK-42. B pesynbrare mpu
BBINIOJIHEHUM CITyTHMKOBBIX omnpezeneHuil ans obecneuenus mnepexoma k CK-42 tpeGoanoch
HCII0JIb30BaHUE CYIIECTBEHHO 00Jiee MIOTHOM CETH OMOPHBIX MYHKTOB C KOOPJAUHATAMU B 3TOM XKe
cucrteMe, 4eM 3To ObLIo Obl HAa caMOM Jiesle HeoOXOAMMO, MCXOJS U3 BO3MOYKHOCTEH BBICOKOU
TOYHOCTH W 3HAUYMUTEIBHOW MANBHOCTU NEpeNaud KOOpAUHAT CIyTHUKOBBIMH MeToAamH. Yacrto
BO3HHMKAJIM MpPOOJIEMBI, CBSI3aHHbIE CO 3HAYUTENbHBIMU, MPAKTHUECKH TpPyObIMH OLIMOKaMHU
koopauHat B CK-42.

N3-3a Henoctarounoit TouHOCTH CK-42 M COOTBETCTBEHHO OrpaHUYEHHBIX BO3MOYKHOCTEN
peo0pa3oBaHus pe3yJbTaTOB CIIyTHUKOBBIX OINPEIEIIEHUH B TOCYJApCTBEHHYIO CHUCTEMY
KOOpAMHAT M OCHOBaHHbIE HAa HHMX MECTHBbIE CHCTEMBl BO BCEX CiIydasx TpeOoBasoCh
OJIHOBPEMEHHOH UCMOJIb30BaHUE HE MEHEE TPEX OMOPHBIX MYHKTOB B HEIIOCPEJCTBEHHON OIM30CTH
OT paiioHa BBINOJHIEMbIX PaboT. BbUIM CyIIECTBEHHO OrpaHWYEHbl BO3MOXKHOCTU MOJYYEHHS U
HCIIOJIb30BAaHUsl €IMHOTO Habopa 3abJaroBpeMEHHO OIPEAEICHHBIX MapaMeTPOB MPeoOpa3oBaHUS
KOOp/AMHAT Ha JIOCTaTOYHO OOIIMpPHBIE PErHOHBL. OTO OOCTOATEIBCTBO TAKXKE 3aTpyIHSET
MIOJIHOIIEHHOE MCIIOJIb30BAHUE CUCTEM MOCTOSHHO JEHCTBYIOLIUX OMOPHBIX MyHKTOB CITyTHUKOBBIX
HaOJIOACHNHN KOJUIEKTUBHOTO UCTIOIb30BAHUS.

BBenenne Oosee TOYHOW M BHYTPEHHE CYIIECTBEHHO JIyUlll€ COIJIACOBAaHHOM CHCTEMBI
koopauHaT CK-95 mno3Bonsier B 3HAUMTENbHOM Mepe CHATb 3T MpOOJEeMbl U OTKPHIBAeT
BO3MOYKHOCTH TIPUMEHEHHUs Ooyiee OOIMX METOJOB pEIICHHS 3aJad IepeBoja pPe3yIbTaToB
CIIyTHUKOBBIX OIIPEJEICHUN B TOCYJapCTBEHHYIO MM MECTHBIE CUCTEMBI KOOpAUHAT. B pesynbrare
Oynet obecrieunBaThCs M 00Jiee BHICOKAs TOUHOCTh U OOJIbIIAst OAHOPOJHOCTh KOHEUHBIX JaHHbIX.

Kak mnoxkasbBator nanHele cpaBHeHuss [1TC B CK-95 M BBICOKOTOYHBIX CITyTHMKOBBIX
onperneneHnii, BbIMOMHEHHBIX Tpu moctpoeHmn @OAI'C m BI'C mo HaOmoAeHWSM CITyTHHKOB
GPS/TJIOHACC, BHytpeHnue nedopmaimu CK-95 Ha OOHIMpPHBIX TEPPUTOPUSX NMPOTSHKEHHOCTBIO B
HECKOJIKO COTEH KUJIOMETPOB HE BBIXOJAT 3a Mpenesbl 3-5 ¢M B UX MPEACTAaBICHUM B BEIMYMHAX
CpeJHUX KBaJPaTUYECKUX OIIMOOK. OTO IMO3BOJIAET MpU NPeoOpa3oBaHWM JIAHHBIX CITyTHUKOBBIX
ompeneneHuit k cucreme CK-95 orpaHnumBaThCsi €AMHBIM HAOOpPOM IapaMeTpoB OPTOIOHAIBLHOTO
KOOP/IMHATHOT'O IIPe00pa3oBaHUs ISl TEPPUTOPHIA LIENBbIX aAMUHUCTPATUBHBIX €JMHUL] WII UX TPYIIL.

Haubonee >ddexTnBHO 3ama4a TOYHOTO NMPeoOpa3oBaHUs KOOPAMHAT ISl 3HAUYUTEIHHBIX
TEPPUTOPUI MOXKET OBITh PELIeHa M0 pe3ysibTaTaM nocTpoeHust CIyTHUKOBOH Ie0/1e3u4ecKoi ceTn
nepBoro kiacca (CI'C-1) Ha COOTBETCTBYIONICH TEPPUTOPUM WM (PParMEHTOB 3TOH CETH Ha
HauboJee HeoOX0MMbIe palloHbI B eIMHOM 0011e3eMHOil cucteme koopannat @AT'C/BI'C.



41

[locTpoenue Takol, NEpBOHAYATIBHO JAXKE OUEHb PA3pPEKEHHOU CETH MO3BOJIUT ONPEAEIUTh €AUHBIN JUIs
BCEl 3TOM TEeppUTOpHM HAOOp MapaMeTpoB NpeoOpa3oBaHUs KOOpAMHAT cityTHUKOBOHM cetn B CK-95.
Hanee amnst obecreueHus Teofie3NUecKiX padoT Ha JII0OOM OOBEKTE Ha 3TOM TEPPUTOPUH JOCTATOUHO IO
CITyTHUKOBBIM HAOJIFOJICHUSIM OTPEIENATh JIaXKe OJIMH OTIOPHBIH ITyHKT HA TOM O0BEKTE B TOU JKE CUCTEME
koopauHaT OAT'C/BI'C, uT00bI MMETh BO3MOXKHOCTH CO3/1aBaTh HA 3TOM OOBEKTE CITyTHUKOBBIMH K€
METOJIaMH JIFOOBIE T€0JIC3UIECKHE MTOCTPOSHUSI C TIOCIIEMYOIINM MepeBoAoM 3THX koopauHat B CK-95 no
eIMHOMY JUISl BCEH TeppUTOpUH HabOpy MapaMeTpoB KOOPAWHATHOTO MpeoOpa3oBaHus. B mepcrekTrse
OJTHOBPEMEHHO MOYKET pellIaThcs 3a[a4a Mepeaad Mo 3TUM K€ HAOMIOEHUAM M HOPMaJIbHBIX BBICOT B
eIMHOM rocynapcTBeHHOW cucteme. (COOTBETCTBYIOIIME HA0OpBl MapamMeTpoB  KOOPAWHATHOIO
MpeoOpa3oBaHUsl CTAHOBSITCA IO CYIIECTBY COCTAaBJISIOIIMMHU SJIEMEHTAMH T'€0JIE3MYECKOr0 00ECTIeueHUst
ctpanbl, Hapsay ¢ koopauHatamu I'T'C B CK-95, coberBennbiMu koopanHaramu GAI'C/BI'C u kmoyamu
repexo/ia K MECTHBIM CHCTEMaM KOOp/AWHAT.

o noctpoenuss CI'C-1 st ke 3agadynm, HO C HECKOJIBKO MEHBIIEH TOYHOCTBIO U
HAJISKHOCTBIO, MOTYT peIIaThCsl TOJMBKO Ha ocHOBe KoopauHat myHkToB BI'C. B stom ciyuae st
OTpeJieNIeHHsl TTapaMeTPOB KOOPAMHATHOTO TpeoOpa3oBaHKs HEOOXOAWMO HCHONB30BAHHE OOJBIIEro
komuyecTBa myHkToB BI'C, Haxoasmmxcst BOKpyr obecnieuriBaeMoii Teppuropun. Kpome Toro, npu takom
BapHaHTe JIOJDKHO ObITh PEKOMEHIOBAHO OIpe/ieNieHre Ha 00bekTe paboT Wi Ha yaanenuu He 6omnee 20-30
KM OT HEro KOHTPOJIBHOIO ITyHKTa C KoopauHatamu, u3BecTHbiIMU B CK-95 ¢ mocratounoil st
BBITIOJTHSEMBIX Pa0OT TOYHOCTHIO. Kak OmopHBIN, Tak M KOHTPOJIBHBINA MYyHKTHI MOTYT OBITh OMPEICICHBI
OTHOCHUTENIbHO OMDKAMIIMX ITyHKTOB IIOCTOSHHBIX CITyTHUKOBBIX HAOJIONEHUH C HCIIOJIb30BAaHUEM
JIByXYaCTOTHOM CITyTHMKOBOM amnmaparypsl WIM OT yxe cymectByrommx myHkros BI'C (CI'C-1).
HeoOxommmast poo/pKUTENBHOCTD TaKMX HAOMIIOAEHNH 3aBUCUT OT YIAJIEHHOCTH OT OMOPHBIX ITyHKTOB
CITyTHUKOBBIX HAOJIOJICHUI B TIPE/IIONIOKEHUH, YTO Ha BCEX MYHKTaX IS TAKUX HAOMIOACHNUI 00eCTIeueHbI
xoporme ycioBus. Jlaxke npH yJoadeHWHM B HECKOJIBKO COTEH KWJIOMETPOB OT AITUX ITyHKTOB JUIS
obecnieueHust TouyHoctd npuBs3ku 2-3 cM (CKO) noctatouHo CyTOYHBIX HAOMIOJEHWI NpU YCIOBUM
WCTIONTb30BaHUsI IPU 00PabOTKE TOUHBIX 3(heMepH 1 CITy THUKOB.

Jlo co3pmanuss MNOAOOHOM CHCTEMBI T€0JIe3MYECKOro obOecredeHus: JUisl MOJyuYeHUs
pe3ynbpTaTtoB CcIyTHUKOBBIX ompeneneanii B CK-95 ¢ tounoctamu 2-3 cm (CKO) nHeobOxomumo
HCIIOJIb30BaHNE HE MEHEE TPEX OMOPHBIX IYHKTOB, PABHOMEPHO PACIOJI0KEHHBIX BOKPYT 00BbEKTa
paboT Ha BO3MOXHO MEHbIIIEM yaaleHuu, Ho He Oonee 20-30 kM oT Hero. B kadecTBe OMOpHBIX
MMyYHKTOB MOTYT HCMOJIb30BaThCsl Kak HemnocpeacTBeHHO NyHKTHl ['T'C ¢ koopaunaramu B CK-95,
TaK U IYHKTHl PaHEE CO3/IaHHBIX CITyTHUKOBBIX CETEH MU YCIOBUHU, YTO TOUHOCTh UX KOOPAMHAT B
CK-95 cooTBeTcTBYeT TpeOOBAaHUSM K TOUHOCTH MCXOIHOW OCHOBBI JIJIsI BHITTOJTHSIEMOTO Ha OOBEKTE
Buza padot. [1o pe3ynbraTaM CIIyTHUKOBBIX KOOPJMHATHBIX ONpPEEeICHIH Ha NCXOIHBIX MYHKTaX U
n3BeCTHBIM X kKoopauHaTam B CK-95 nomkHBI OBITH OmpeseneHbl mapaMmeTpbl KOOPAHMHATHOTO
npeoOpa3oBaHus sl IIEpecyeTa BCeX pe3yJIbTaToOB CIYTHUKOBBIX orpeneneHuil Ha oobekre B CK-
95. Ilpu »TOM BCE CIyTHHKOBBIE OINpPEAENCHUS MOTYT OBITh BBIINOJHEHB B OTHOCUTEIBHO
MIPOU3BOJILHOW CHCTEME KOOPJMHAT, HO 00s3aT€IbHO OJHOW M TOW e Uil BCEX PE3yJIbTaToOB
onpezeneHuil Ha oObekTe. B kauecTBe MCXOAHBIX KOOPAMHAT JUIsl CITyTHUKOBBIX OMNpECICHUN
PEKOMEHAYETCSI HCIIOJIB30BATh KOOPJAMHATHI BBIUMCIIEHHBIE JaXe [0 HENPOJOJIKUTEIbHBIM
OTpe/IeNIEHUsIM OTHOCUTEIBHO KaKOro-1u00 MyHKTa MOCTOSHHBIX CIYTHUKOBBIX HaOmomeHui. Jls
HeOONIBIINX 00BEKTOB B KAUECTBE KOOPJMHAT UCXOIHOTO IyHKTA, UCHOIB3YEMBIX 11 00pabOTKU U
YPABHUBAHUSI CITyTHUKOBBIX OINPENEIECHUN, JOCTATOYHO MOJYYHUTh HAa 3TOM IIyHKTE pPE3YJIbTaThbl
aBTOHOMHBIX OIPEEIICHUH 10 HAOIIOACHUAM IPOIOJIKUTEIBHOCTBIO 1-3 yaca.

3amaua mepexona Kk CK-95 oT pe3ynbTaTOB CIYTHHKOBBIX OINPEACICHHH B OOJIBIIMHCTBE
CJIy4aeB MOXET OBITh pPEIICHa C HMCIOJIb30BAaHHEM IMPOrpPaMMHO-MAaTEMAaTHYECKOro OOECIIeUeHHUs,
3aKynaeMoTro BMECTE CO CITyTHMKOBOW aImapaTypod IS TMOJIEBOM M KamepallbHOW 00pabOTKH.
[IpuMeHUTENPHO K TMOJIEBOM  OOpabOTKE CIyTHUKOBBIX  ONPEACICHUH, MPOAABAEMBIMU
KOMMEpUECKUMH MMaKeTaMU MporpaMM, mpoleaypa obdecriedeHus TpeOyeMoro aBTOMAaTHYECKOIO
npeoOpa3oBaHus KOOPIWHAT (KaK K TOCYJapCTBEHHOW, Tak M K JII00OM MECTHON cucrteme
KOOPJIMHAT) Ha3bIBACTCS KATUOPOBKOM.
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HPUJIOXKEHUSA

Ilpuao:xenue 1. [Tapamerpsl cBsa3u mexkay cucreMamu koopauHat CK-95 u 113-90

[Tepexox OT CUCTEMBI M€0IE3NUECKUX KOOPAUHAT 1995 roja K reoleHTpudecKoii cucrteMe KoopauHar 113-90 BeinonHsercs
10 CIAeAYOIUM HOPMyJIIaM:
X390 = Xio9s + AX,

Y300 = Yigos + AY,, (1.1)
Zizo0 = Zig9s + AZ,,

rae AX,, AY,, AZ, - TUHEHHBIC 3JEMEHThl OPUEHTHUPOBAHUS, 33JIal0IIKE IMOJIOKEHUE Havajla CUCTEeMBbl koopauHat 1995 roxa B

reOLEHTpUYECKOU cucteme koopauHat I113-90.
UucneHHble 3HaYCHHS DJIEMEHTOB OPUEHTUPOBAHUS COCTABJISIOT:

AX, =+25,90 M; AY, =-130,94 m; AZ, = -81,76 M.
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Ilpuioxkenue 2. [IpamMoii 1 00paTHBINA Mepexo] 0T reoJge3n4eCKNX KOOPAUHAT K MPOCTPAHCTBEHHBIM MPSMOYT0JIbHBIM

KOOpJAMHATAM

Boluncnenue npocTpaHCTBEHHBIX MPSMOYTOJBHBIX KOOpAUHAT X, Y, Z 10 reoje3ndeckuM KoopauHatam B, L, H , 3ananHbIM B cucteme CK-95

oTHOcuTeNnbHO Aunconna Kpacosckoro mim B cucreme [13-90 oTHOCHTENBEHO 00IIET0 36MHOTO 3JUTMIICOUIA, OCYIIECTBIIAETCS 10 (GopMyIaM:

X=(N+H)cos Bcos L
Y=(N+H)cosBsinL ¢, (2.1)
Z=[(1-¢* \N+H ]sin B
rjae B,L,H -reoae3nvecKue mupoTa, JOJIroTa U BEICOTA;
H=H"+(;

HY, C - HOpMaJibHasA BbICOTA U BbICOTA KBA3UI'€ONAa HAX OTCUCTHBIM SJITIUTICONIOM;

N - paguyc KpUBU3HBI IEPBOTO BEPTHUKAIIA;

N=—2 ;

V1-¢*sin’ B
e’ - KBaJparT IepBOro SKCLEHTPUCHTETA SILIMIICOMA,;
e’ =20 —-a’;
a, o, - OOMbIIIAst TIOTYOCh U CKaThe, COOTBETCTBEHHO PaBHbIE:
Iutst anuncouda Kpacoeckoeo 6378245 mu 1:298,3;

IUISL 00we2o 3emnoco annuncouda 6378136 mu 1:298,257839303.
s BBIUMCIEHUS TEOAE3UYECKMX KOOpAuHaT B,L,H 10 npoCTpaHCTBEHHBIM
CIIEAYIOLIUN aIrOPUTM:

a) BBIYHCIISICTCSA BCIIOMOTaTelIbHAs BeanauHa D

D=vX*+7Y%; (2.2)

0) BBIMOJIHACTCS aHATU3 BETMYUHBI D:

Ecmu D=0, To
B=RZ L=0, 2.3
2 ‘Z ’ @3)

H=Zsin B-a\1—-¢*sin’ B. (2.4)

psIMOYTOJIBHBIM KOoOpauHataM X,Y,Z UCHoNb3yercs
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Ecnu D>0, To
L, = arcsin (zj (2.5)
D
MIPU 3TOM
ecmu Y<0, X>0, to L=27-L,;
ecmu Y<0, X<0, o L=2n+L,; (2.6)
ecin Y>0, X<0, 0 L=~ L,;
eciu Y>0, X>0, 0 L=1L,.

B) aHAIM3HUPYIOT 3HAYCHUE Z:
eciu Z=0, TOo
B=0, H=D-a, 2.7)
MHA4YC BBITTOJIHAIOTCA CJ'ICIIYIOHII/IG BBIYHCIICHUA:
- BBIYHCIISIFOTCSI BCIOMOTATENIbHBIC BEJIMYMHEI 7, ¢, p TI0 popMyIiam:

r=AX2+Y*+27%, (2.8)

. (Z
¢ =arcsin| — |, (2.9)
r
2
ea
p=—m-: (2.10)
2r
- IPUCBAMBAIOT BEJIMYMHE S, 3HAYCHUE HYJIb U PEATM3YIOT HTEPATUBHBIN MPOIECC BBIYUCICHHS I'€01e3NIECKON IUPOTHI B:
b=c+s,, (2.11)
. sin(2b
s, = arcsin P ( ) ; (2.12)

2 22
V1—-e“sin“ b
€CJIM MOYIb |s2 - s1| MEHBIIIE 33IaHHOTO €, TO
B=b, H=DcosB+ZsinB—a\1-é’sin’ B . (2.13)
B mpoTuBHOM ciTyuae BeTHMUYMHE §; MIPHUCBAMBACTCS 3HAYCHUE BEJIMYMHBI S, W BBIYHCICHHS ITOBTOPSIOT, HAUWHAS C BEIYUCIICHUS BEIMYUHBI b 110
dbopmyne (2.11).

o % —1
TOYHOCTb BBIYHCIICHHIT T€0e3MUecKoil MHUPOTH B U BHICOTH H 3aBHCHT OT 3HaueHus €. IIpu 3amanmu e=1x107"° morpemHocTs BEIUMCIEHHS
upoTsl B He npesbicuT 0,0001”, a BeicoTsl — 0,001 M.
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Ipuaoxenue 3. Co3nanue U ncnojib30BaHue NMGpPoBbIX
MojeJieil mpeodpazoBanus koopauHat mexkay CK-42 B CK-95
B nporpammHoM nakere 'EOMACTEP.

[Iporpammusiii maker 'EOMACTEP opueHTHpOBaH B OCHOBHOM Ha HCIOJb30BaHUE
nanHblX 0 [TC M xak OCHOBHOW cmOCO0 BBOAA JAaHHBIX HCIIOJIB3YET aBTOMATHUECKUH HUMIOPT
JTaHHBIX W3 Te0Je3UYeCKUX OaHKOB NaHHBIX WM U3 (ailIoBBIX KaTalioroB c(hOpMHUPOBAHHBIX
MPOrPaMMHBIMH CpeICTBaMU 0a3bl JAHHBIX WJIM U3 CaMOro MPOrPaMMHOTO IaKeTa B BUJC
OuHapHbIX ¢aitnoB. [IpenycMoTpeHa Takxke BO3MOKHOCTh PYYHOTO BBOJIa KOOPAUHAT ITYHKTOB.

[IporpaMMHBIil MAKET COCTOUT U3 YETHIPEX OCHOBHBIX B3aUMOCBSI3aHHBIX KOMIIOHEHTOB:

- oubnuomexu cucmem KoOpOUHaAm U KOOPOUHAMHBIX Npeobpazosanuti (610K

DyHoamenmanvhwix eeodesuyeckux napamempos — OI'Tl);

- oubIuomexu Kamaio2oe,

- O10Ka nocmpoeHust YU@Gposvix mooenell npeodpas’08aHus KOOPOUHAM,

- O10Ka ypasHU8aHUus KOOPOUHAM NYHKMOB.

Jlnist pa®oThI € MPOrpaMMHBIM IAKETOM HMMEETCsl JIOCTaTOYHO MOJIPOOHOE PyKOBOACTBO. B
HACTOSIIEM MPHIOKEHUH OTPaK€Hbl TOJBKO T€ MOMEHTBI, KOTOPbIE UMEIOT HEMOCPEICTBEHHOE U
00s13aTeNIbHOE OTHOIICHUE K MOCTPOCHHUIO0 M HCHOJIB30BAHUIO LU(POBBIX MOJENEH U OCHOBHBIM
JTanaMm 3TOTo Tpoliecca, HO 6€3 AETATBHOTO OMMCAaHUS BCEX IEUCTBHM ¢ HHTEp(EicoM MporpaMMEl.
Onucanue neTanell BBIMOTHEHUS OMEpaluil M JOMOJHUTEIBHBIX BO3MOXHOCTEH MpPOTpaMMBI, B
YaCTHOCTH B OTHOIICHUU MPEoOpa30BaHMs KOOPAWHAT MOKHO HAlTH B pyKOBOJCTBE IO pabote ¢
IIpOrpaMMoi.

I1.3.1. Co3nanue onucannii cBOMCTB cucteM kKoopauHat u @I'TI

Hcnonb3oBaHne mNpOrpaMMHOrO IMakeTa HayuMHaeTcs ¢ (OPMUPOBAHUS HCIOJb3YEMBIX
CHUCTEM KOOPJIMHAT: UX HAUMEHOBAHUI, TapaMETPOB U OCHOBHBIX CBOWCTB.

Ha puc. I13.1 nokaszaHo 1i1aBHOE€ OKHO ATOT0 0JI0Ka ¢ HECKOJIBKUMH 3aKJIaIKaMH.

¢ ®ynpamenTanbHble Teogesuueckue MapaMeTpsl (OF %T" o ] |
EF [Mpoekia | = [eoun I I, lMpeofpasoBaHWe KOOROMHAT I
@1 CucTera PITT | )—* CucTera KoopaMHAT BRICOT @ 3 nauncoua
HazeaHne I Eonblwaa nonyocs I CIBpaTHOE CHATHE I K.oMHEHTApHA |
WiasS4 B3FE137, 298, 257223563 INNHNCoMA, Wias54
i pacoEcKoro 6375245, 298.3 SNAHNConA Kpacos. ..
Inavncona x|
(EEOHETE
e, HazeaHue:
IKpau:u:uE:cmrn

bonkiwaa nonyock [k]; -
_B B0,
[B378245.0 I

JOpaTHoE CaaTHe:
17933

K.orAtdEHT apMi:

iEI nnuncoug K pacosckoro
S ORpAHATE I

TaTa pErHMCTRaLMHY:

I

| OTMEHUTE

Puc. I13.1 I'maBHOe okHO «DyHIameHTanbHbIC [ eonesnueckue [lapameTprn», 3aKiaaka « IUTATICOU I
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B okHe OTKppITa 3aKiiajjka Ha3HAYEHUS MapaMeTPOB SJUIUIICOMIOB, UCHOIb3YyEMBIX s
dbopmupoBanus TpeOyembix cuctem koopauHaT. Ha puc. I13.1 cxemarmuecku MoKaszaHa
MOCNIeZI0BATEeIbHOCTh JeicTBUI Mo noOaBieHuto B Oubmmoreky PI'TI HOBoro pedepeniHoro
AJUIATICOMJA C TlapameTpamu sJumuncousia KpacoBckoro B TOM cilyyae, €Clidi OH OTCYTCTBYET B
O6ubaroTeKe. TOT IIUIICOU]T OYIET UcToyb3oBaThes st padoTsl U ¢ CK-42, u ¢ CK-95.

Ha puc. II3.1 B rnaBHOM okHe o>mumncous KpacoBckoro mokasaH Kak Yike
3apeTrUCTPUPOBAHHBIN B OMOIMOTEKE. B AECTBUTETHHOCTH OH TMOSIBJISIETCS B CITUCKE TOJIBKO TOCIIE
BBIMOJHEHUT KOMaHIbl «Coxpanuth». Ilogo0Hasi HEKOPPEKTHOCTH PHCYHKOB Oyaer
BCTpe4yaTbcsi M B JajibHelilleM ¢ MHeJdbl0 COKpalleHuss o0bema aokymenTa. Ho
COOTBETCTBYIOIME Pa3bsICHEHUS B MOCIIEAYIOIIEM JenaTbes He Oy IyT.

Janee ¢ wcronp30BaHUEM 3aKiafkd “CucreMa KOOpPAWHAT/BBICOT’ JOJDKHBI OBITH yKa3zaHa
nHpopManus 0 HeOOXOAUMBIX CUCTEMAaX KOOPIUHAT.

Ha puc. I13.2 nokazaHo BBeicHHE TaHHBIX 1Jis1 cucTeMbl koopauHat CK-95.

=101 %]
T [poekuds | = [eoua | I, lNpeofpazoEaH9e KOOpOMHAT I
ﬁ Crcrerda I }-a CHCTEMAE KOORAMHET /ERICOT | ) I nauncoug I
HazeaHHe | PazMepHOCTE I KoMHEHTapHH |

k42 MNaHoEaA CHCTeMa NNaHOER!: KOOpAH. ..
BanTHickan 77 BBICOTHAA BanTHACKaA CHCTEMA HOPMA. ..
WiE5a4 NpoCTpaHCTEEHHAA World Geodetic Svystem, 1954
i[5 MNNaHoEaA CHCTEeMa NNaHOELIx KOOpAH. ..

CMCTEME KODPAWHAT /BBICOT 5[

CEOMETES,
FAANHTE

HazgaHue:

|CK 35

Pasmeprocte J

" MMpocTpaHcTESHHAR

*' MMnarosas
" BricorHas

K. orrEHT api;

IEHE-“TEMEI MN3HDERE KOOROWHAT

wl_0xpaHuTE

[ aTa pEruCTpatMA;

Il

I OrMeHHTE

Puc. I13.2 I'maBHoe okHO «DyHmameHnTanbHble ['eonaesnueckue [lapamerpry, 3aknaaka
«Cucrtema KOOpAUHAT/BBICOTY

B oxkne, BbI3bIBaeMOM KOMaHIOH «/l00aBUTH», BBOJUTCS HAa3BaHUE CHCTEMBI KOOPAMHAT U
ee Tun (pasMepHocTs). [lo umeromemycs coAep)KaHUIO IJIAaBHOTO OKHA MPEAIONaraercs, 4To
aHaJIOTHYHBIM 00pa30oM paHee Obl1a BBeJeHa U MH(popMarus o cucteme koopaunat CK-42.

Ecnu nmpenmnonaraercst HCNIONb30BaHWE KOOPIWHAT B BUAE KOOpAMHAT B Mpoekuuu I 'aycca-
Kprorepa, »KBHUBaJIEHTHOH HOMNEPEUHO-UMIMHAPUYECKOH mpoekuun Mepkatopa (UTM) ¢
eIMHUYHBIM MacITaOHBIM KOA(DPHUIIMEHTOM HAa OCEBOM MEpHIIMAaHe, TO 3apaHee MOKHBI OBITH
3a/laHbl ¥ CBOMCTBA 3TOM NMPOEKIUU:
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b yngamentanoubie Feogeswieckve Mapamerpsl (OIT) o [m] [
;ﬁﬂ Cuctera PI | )—r CHUCTERA KOORLHHAT /BRICOT | @ 3 nauncoug
X Mpoekuma | 2 Teoug, | 1., MNpeofpazosaHye KOOPOHHAT |
HazgaHke | DCEEOH MEDHA. .. | ZAEMr abcimMoe | CABHE OpAHHAT | FOMMEHT apHA | -
MEa-04 Z1=0o" a. 500000, A-rpaaycHaA n... J
MEa-05 27" 0. 500000, B-rpaaycHaA n...
MKa-06 330" . 500000, f-rpagycHad ...
—ri [} 5-07 Jge0n” 0. 500000, A-rpaaycHaA n...
pREL A i
|
CEOHCTE.. .
HazBaHue: -
¥ AanMTe J
|rkE-07
COcesof rmepugi[an [7, 1 1):
EE [ [
CoEur atcumMce [r);
[
Caeur opamHar [r):
|500000.
K.orArEHT pIE;

IE-rpa.ugn::Han npoekuud

I # CorpaHiTe I
NaTa perucTpadd;

I OTHeHHTE |

Puc. [13.3 I'nmaBrnoe okHO «DPyHnameHtanbubie ['eonesnueckue [lapameTpoi»,
3aknajgka «lIpoexius»

Ha puc. I13.3 mnoxa3zaHo ¢opMupoBaHue [TaHHBIX MPOEKUUH s 37 KOJOHKH IIpH
WCIIOJIb30BaHUU 6-TU TPajlyCHBIX 30H.

OTtmeruMm, 4YTO Ui peLIEHUs paccMaTpUBaeMbIX 3ajlad IMpeoOpa3oBaHUs KOOPIUHAT
0e3paszanyHO, B KaKOM BHJE OYAyT IpeICTaBIeHbl KOOPAMHATHI ITYHKTOB B HCIOJb3yEMbIX
KaTrajorax: B BUJI€ T€0JIe3NYECKUX KOOPAMHAT (IIHMPOT U JOJTOT Ha pedepeHI-3UTUIICOUIE) UM B
BUJE IUIOCKMX KoopAMHAaT B mnpoekiuu ["aycca-Kprorepa. OTo 3ameuaHue OTHOCUTCS Kak
nporenype MOCTpoeHus LU(PPOBBIX Moenel mpeoOpa3oBaHUs KOOpIMHAT, TaK U K HX
MOCTIe Iy FOIIEMY MCTIOIB30BAHUIO JIJISl BHITIOJIHEHHUS TAKOTO MPEOOpa3OBaHMS.

[locnennum 1marom siBiseTcs (OPMHPOBAHME TaK Ha3blBAEMBIX (PyHAAMEHTAIbHBIX
nmapaMeTpoB cHCTeM KoopauHat. @DyHAaMeHTadbHBIE TapamMeTpsl OOBEIUHSIOT B cebe ux
YHHMKaJIbHOE Ha3BaHue; c(hOPMUPOBAHHOE pPaHee Ha3BaHUE COOTBETCTBYIOLIEH CHCTEMBI KOOPIUHAT
(CK-42 wmm CK-95) u ee pa3MepHOCTh (IJTaHOBas); M ee BUA (B HameMm ciydae paboTel ¢
koopauHatamu B CK-42 u CK-95 370 niiaHoBO-BBICOTHASI CUCTEMA).

Bes wrdopmanms o ®ITI, 3a uckiIoueHHWEM TapaMEeTpOB JIUIMIICOMIA W IapaMeTpOB
NpOeKIMH, (aKTUYECKH CIY>KUT A OJHO3HAUYHOM  HACHTH(UKAIMM CBOICTB  JTaHHBIX,
coJepXKaluxcss B KOHKPETHBIX KaTajllorax W YKa3aHusl IporpaMMe MpaBWwil JACUCTBUSL C ITUMHU
JAHHBIMHU.

Ha puc. 113.4 noka3zana nocieqoBaTeNbHOCTh JIEUCTBUI U COJIEp)KaHUE BCEX MOJIOKOH MPHU
¢dopmuposanun OI'TI s cucremsr koopaunat CK-95
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PyHOaMeHTanbHee Neogesrueckye MapaMerTpbl {mf'l't} I = |I:I|5
TF Mpoekuus I 2 Teoun I 1., MNpeofpasosaHWe KOOPOMHAT
@" Cucrera I | 1 Cuictema koopauHar/Beicor | @ 3 nauncoug
HazeaHne | CHETEMA |\, | CHETEMA .y | 2NAMNCOHA | [MpoerunA | [eana | FOMMEHT . . |
Wiaso4 Wiash4 Wiaso4 Warld Ge. ..
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B cocrap ®I'TI B maHHOM NpPOrpaMMHOM ITAKET€ HAMEPEHHO HE BKIIIOUYEHBI JAHHBIE O
IIOJIOKEHUHM KOHKPETHBIX CHCTEM KOOpDAMHAT B Teie 3eMiIM. TouHee TroBOopsS O €€ IOJIOKEHUU
OTHOCUTEJIbHO HEKOTOPOM CHCTEMBbl KOOpPAMHAT, NPHUHATON B KOHKPETHOM MPUJIOKEHUU 32
“3TaJIOHHY10” OOIIE3eMHYIO T'€OLIEHTPHUYECKYI0 CHCTeMy KoopAuHAT. K 3TMM JaHHBIM OTHOCSTCA:
TMI0JIO’KEHHE HayaJla CUCTEMbI KOOPAMHAT MO OTHOLICHHUIO K IOJIOKEHHIO LIEHTpa Macc 3eMiH (WU
OTHOCHUTENIBHO Hayasla TeOLEHTPHUYECKON CUCTEMBI), pa3BOPOTHI CUCTEMbI OTHOCUTENIBHO ocell XYZ
T€OIIEHTPHUYECKON CUCTEMBI M MacIITAOHbIH KO PHUIMEHT. 3aMETUM, YTO HAOOPHI 3TUX MapaMETPOB
JUIsl KOHKPETHOM CHUCTEMBI, IMEHyeMble TEpMUHOM ‘‘Datum”, MCIonb3yrOTCs MPaKTUYECKH BO BCEX
IporpaMMHBIX Tlakerax 00padoTku ciryTHUKOBBIX [ JIOHACC/GPS nabmoaenuii. B aTux makerax 3a
HEKOTOPYIO HJeaIbHYI0 (OMOPHYI0) cucTeMy npuHuMaetcs cucrema WGS-84.

B sTux mapaMerpax B JaHHOM MPOrpPaMMHOM MaKeTe HET CHeHaTbHONH HEOOXOIUMOCTH, a UX
HEJIOCTaTOYHO T'PAMOTHOE HCIIOJIB30BAaHUE MOXKET NPUBOAUTH K IpyObIM ommOkaM. OJHaKo, OHU
BCET/1a MOT'YT OBbITh BBE/ICHBI M10JIL30BATENIEM B BUJIE TAPAMETPOB MPEOOpPa30BaHMsl KOOPIMHAT.

Kak mnpasuno, nporpamMubiii naker 'EOMACTEP nepenaercs mnonb30BaTelsiM C yKe
noarotosieHHbiMU DI'TI gy CK-42 u CK-95. B sToM ciydae, a Takke KOorja MoJb30BaTelb ykKe
cam copmupoBan coorserctByroue OI'TI, oHM MoryT BbIOMpaThCs B KauyecTBe MIAOJIOHA JUIs
¢dopmupoBanus PI'TI ¢ aHamOrMUHBIMU CBOMCTBaMH, HO C APYTUMH Ha3BaHUAMU. [Ipu 3TOM MOryT
ObITh 00aBJIEHBl paHee OTCYTCTBYIOLIME CBOMCTBa (HampuMep, yKa3aHME Ha MCIOJIb30BaHUE
npoekiuu). Ho y:ke cymecTBywinme CcBOHCTBa, 3a HCK/JAW4YeHueM HazBauus @OITI
OTpelaKTHPOBaHbI ObITH He MOTYT. Yike co3aannbie PI'TI, a Takike J100bIe Apyrue 3aeMeHThI
onbuorexkn @I'Tl, To:ke He MOATEKAT PEIAKTHPOBAHUIO, 2 MOTYT OBITH TOJbKO yIaJIeHbI.
IIpu stom n3 Ombmmorexku PI'TI ynansrorcs Bce Apyrue 3JI€MEHThI, KOTOpPbIE B CBOEM COCTaBe
COJIep’KaT CChUIKM Ha yjanseMmble. OTHOBPEMEHHO U YK€ BBEICHHBIC, U HCIOJb3yEMbIE B MAKETE
KaTaJloTl yTpauyuBalOT HEOOXOJMMBIE CCHUIKM Ha 3TH 3JIEMEHThl U CTAHOBSTCS YaCTHUYHO WU
MOJTHOCTBIO HETIPUTOTHBIMU JIJISI TTOCIIEAYIOIIEH pabOThl C HUMHU.

Hwxe mnokazaH BHJI OKOH IpU MCIOJIb30BaHMM InadimoHa Uit ¢opmupoBanus OITI,
anasiornuHoro ®I'TI CK-95.
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Puc. I13.5 Bua oxoH nipu ucnonb30BaHuy 11adnoHa s hopmupoBanus OITI,
anasiornuHoro ®I'TI CK-95

Ucnonb3oBanue mabnoHoB ynodono st dopmupoBanus HoBeIXx DITI, dopmanbHO
BOCITPUHUMAEMBIX MPOTPAMMHBIM MAKETOM KaK OTHOCSIIMXCS K Pa3HBIM CHCTEMaM KOOPIWHAT C
WJCHTUYHBIMU CBOMcTBaMHU. [Ipu 3TOM coxpaHsieTcs BO3MOKHOCTh UX B3aHMHOTO MPeo0pa3oBaHUs
pu PaKTUIECKOM OTCYTCTBUHU TapaMETPOB MPEoOpa3oBaHUs TaK, KaK OYITO COOTBETCTBYIOIIHE
napaMeTpsl UMEIOT HyJIeBble 3HaueHHUs. Takas BO3MOXKHOCTh yA0OHa Juis pabOThI ¢ KaTaloramu,
COJICPKAIIMMK  pa3NIMYHbIe (IO JIFOOBIM W3BECTHBIM TIOJH30BATEII0 IMPUYMHAM) JaHHBIE, HO
¢dopmanbHO (3a wuckmoueHneM HaszBaHusi OITI) oTHocsmuUXCcSs K OAHOW U TOM Ke cucTeMe
koopauHat. Hampumep, mis paboter ¢ koopamaaramu B CK-95, comepskamumucs B Karajore,
KOOpJIUHATAMH B 3TOH K€ CHCTEME, MOJYyYCHHBIMH B pe3yJibTaTe Kakoro-audo npeoOpa3oBaHus U3
JIPYTOi CUCTEMBI.

Bce konkperHbie cBoiictBa cucteM koopauHat u DITI ob6s3arenbHO comepikarcs B
Karajgorax KoopauHat coszgaBaeMblx BHYTpu naketa [ EOMACTEP u skcniopTupyeMbIX W3 HETO B
cnenuanbHoM (opmare. DTH Ke CBOMCTBA JODKHBI 00s3aTENIbHO COJAEPKAThCS M B Karajorax,
MMITOPTUPYEMBIX B 0a3y JaHHBIX MPOTPaMMHOIO Makera u3 (haiina takoro opmara.

I1.3.2. ®opMupoBaHue KATAJIO0rOB KOOPAMHAT
Koopaunatsl myHKTOB MOTYT ObITh UMIIOPTUPOBAHbI B 0a3y JaHHBIX IPOrPaMMHOrO NakeTa

TOJIBKO W3 CHELHUANbHBIX (DalioB ¢ pacmupeHueM “.ctg”, KOTOpble B CBOIO OYepelb CO3IAI0TCA
MIPOrPaMMHBIMH CPEJCTBaMU Teoe3ndeckux 0ankoB naHubx [TC.
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OKHO KaTajoroB ¢ OTKPBITHIM KaTaJlOrOM U pa3BEpHYTHIM MEHIO, 00ecreunBatOIIUM padoTy
C JTAaHHBIMHM OJHOT'O BBIJCJIEHHOIO ITyHKTa 3TOr0 KaTajora IOKa3aHO Ha CJIEAYIOUIEM PHCYHKE.
Hexotopsbie n3 3TuX QyHKIUI MOTYT OBITH BBITIOJHEHBI [T BCEX MTYHKTOB KaTajora.

M Katanorw reoqesMdYeckMs NYHKTOB - M—3T_EI{42__1—Z'_ = IDl_Jﬂ

Fatanork [MyHETEI CNpagka
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Puc. I13.6 OxHO KaTajaoroB ¢ OTKPHITHIM KaTaJOTOM U Pa3BEPHYTHIM MEHIO C
BBIJICJICHHBIM ITYHKTOM 9TOTO KaTajora

B 6a3y maHHBIX HOBBIE KaTaJOTU MOTYT OBITh UMIIOPTHPOBAHBI JIUIIH B TOM Cliyuyae, eciiu B
ounboreke (yHIAMEHTAIBHBIX IMapaMeTpoB Yxke cosnmaHa rpymma PITI, cooTBeTcTByMOMIAs
AQHAJIOTMYHBIM CBOMCTBAM KaTalloTa, YK€ yKa3aHHbIM B UMIIOPTUPYEeMOM (aiijie U 3aHeCEHHBIM B
HEro BO BpeMs ero cosnaHus. B 0a3y maHHBIX MOXET OBITh J00aBJIEH HOBBIM NEpBOHAYAIHLHO
myctoil kataior. B 3toM ciywae mporpamma npemioxkuT HazHauuTbh emy OITl u3 yucna yxe
MMEIOIUXCS B COOTBETCTBYromIel OuOimoreke PITI. B manmpHeiimem B J1r000# Karanor, B TOM
YHClie U MMyCTON, aBTOMAaTUYECKOM 3arpy3Koil MOTYT ObITh JOOABJICHBI HOBbIC JAHHBIE MTPH YCIOBUU
coBnazeHusi OI'Tl karamora W mo0aBisieMbIX KOOpPAMHAT MYyHKTOB. [IpoBepka coriacoBaHHOCTH
OI'TI BemomHseTcss aBTOMaTU4eckd. [IyHKTBI B KaTajor MOTYT ObITh JOOaBJIEHBI M BPYYHYIO.
Bo3MOXxHO 1 pydHOE pelakTUpOBaHHUE JaHHBIX O MMyHKTaX, YK€ CoJIepKaluxcs B karajorax. bonee

JETalIbHOE OMMCaHUE BCEX OMepaIuii ¢ KaTalloraMyd MOKHO HATH B PYKOBOJCTBE K IPOrPAMMHOMY
nakety [EOMACTEP.

I1.3.3. ITocTpoenne nugpoBLIX MoAeIel NPeodPa3oBaHNA KOOPAUHAT

[TocTpoerre MUQPPOBLIX MOCNIEH HAYMHACTCS C CO3JaHUS TPOCKTa. B KaKIOM MpOeKTe
MOXXET OBITh MOCTpOEHa TOJBKO OJHA MOJEJIb NpU JOOOM BO3MOXKHOM KOJIMYECTBE €€
MOCJIeAYIOMUX U3MEeHeHU u yrouneHuil. Hwke Ha puc. 113.7 nokasan nporiecc co3gaHusi HOBOTO
MIPOEKTA.
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Puc. I13.7 Bua okoH npu co31aHUK HOBOTO TTPOEKTa MOJIETH MpeoOpa3oBaHus KOOPAUHAT

Ha puc. [13.8 moka3zaHo 1y1aBHO€ OKHO HOBOI'O MPOEKTa B IPOIIECCE 3aJaHUsl CBOWCTB
MOJIETU U MMIIOPTa B MPOEKT KOOPAUHAT MYHKTOB JJIsi JIaHHOW TEPPUTOPHH B JBYX CHCTEMax
KOOpJAMHAT ISl TIOCTPOEHUST IU(POBOM Moenu. 3aiaHie CBOWCTB HU(POBOI MOJIENI BKIIIOUAET B
YaCTHOCTH YKa3aHHE TEePPUTOPUANBHBIX T'PAHHUIl CO3AaBaEMON MOJIENH, TTyOUHBI MPUMBIKAIOIICH
TEPPUTOPUU U KpHUTEpHEB OTOPAKOBKH AaHOMAJBHBIX JAHHBIX. VICHOIb30BaHME IIYHKTOB Ha
MPUMBIKAIOIIEH TEPPUTOPUU IO BCEM TpaHHUIle HEOOXOIMMO, KakK JJIsl MOBBIMICHHUS HAACKHOCTH
MMOCTPOCHUA MOJACIN IJId ONPCACICHUA KOOPAWHAT I'PaHUYHBLIX ITYHKTOB, TaK U IJIA oOecrieyeHus
COTJIACOBAaHHOCTU MOJIENIM, CO37aBacMOi Ha JaHHOW TEPPUTOPHUHM M MOJENei, KOTopble OyIayT
CTPOUTHCS MJIN YK€ TIOCTPOEHBI JUIsl CMEXKHBIX WJIN NEPEKPBIBAOIINXCS YyUACTKOB CETH.
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Puc. [13.8 Ilopsaok neiicTBuil 3ajaHusl CBOKMCTB MOJENH JIs1 JAHHOW TEPPUTOPUU B JBYX
CHUCTEMax KOOpJUHAT

OtmeHa |

WMIopT KOOpIMHAT B MPOEKT CXEMAaTHUYECKU MMOKa3aH Ha CIEIyIoIleM pucyHke. Vmmopt
MOXET OCYIIECTBIIATHCS IMOCICIOBATEILHO M3 HECKOJbKMX KAaTaJOroB JUIS KaXIOW W3 CHCTEM
koopauHat. [Ipy 3TOM Karalorw Jjis MMIOPTa MOTYT BBIOMPATHCS B IPOM3BOJIEHOM MOPSIKE.
[TepBOHAYaNBEHO UMIIOPTUPYEMBIC TaHHBIC TOMEIIAIOTCS B HU)KHUX TaOJUIaX, B JICBOM HJIH MPABOI
ee IMOJIOBUHE B 3aBHCHMOCTH OT CHCTEMBI KOODIHMHAT, K KOTOPOW OTHOCSTCS HUMIIOPTUPYEMbIC
KOOpJIMHATHI. B mpoliecce MMITOPTa BBIMOJIHACTCS OTOXKICCTBICHUE JAHHBIX, MPEICTABICHHBIX B
Pa3HBIX CHCTEMax, HO OTHOCSIIUXCS K OMHOMY U TOMY K€ IyHKTY. JlaHHBIE 00 OTOXIECTBICHHBIX
MIyHKTaX MEPEHOCSTCS B BEPXHIOI 00bEAMHEHHYIO TaOHILy.
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OTOX1€CTBIICHUE BBIMOIHSIETCS MO COBMAICHUIO UHACKCOB MTyHKTOB, a €CJIM ITYHKT UME
0oJiee OHOrO IEHTPA U Y ITUX LEHTPOB B KaTaJlorax 3ajaHbl HOMepa, TO U 110 OJJHOBPEMEHHOMY
COBIIAJICHUIO ATUX HOMEPOB. HEOTOXKIECTBIICHHBIC IMyHKTHI OCTAIOTCS B HIDKHUX Ta0JINIIAX.

I[lo xomanme «Monens/O0paboTaTe» HAaYMHACTCS MOCTpoeHue IMM(POBOl Momenu ¢
OJTHOBPEMEHHBIM aHAIM30M Ka4yecTBa JIAHHBIX M OTOPAKOBKOW. Pe3ynbTaThl aHAM3a B BUJIE 3HAYCHHIA
HEBSI30K IS 00€UX IIaHOBBIX KOOPMHAT O BCEMY CIUCKY OOIIMX MyHKTOB BHIBOASATCS B TAOIMYHOM
BHUJIC B BEPXHIOIO YaCTh OKHA MPOTrPaMMBbI U B BUJIE MPOTOKOJIA OTOPAKOBKH B €r0 HHKHEH 4acTH.

MocTpoeHve npeobpa3oEaHya KoopgWHaT - M37_ * B = |EI|£|

OpoeeT Mogens OQkHa CnOpaska
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Puc. I13.10 Bux okoH co 3HaUGHUSMU HEBS30K ISl 00CHUX TIAHOBBIX KOOPAUHAT
0 BCEMY CIHUCKY OOIIUX MMYHKTOB M MPOTOKOJIa OTOPAKOBKHU

CMpICT TONMy4YaeMbIX HEBS30K B JAHHOW 3ajade TIOCTPOCHHUS IHMQPPOBBIX MOCIEH
npeoOpa3oBaHus KOOpPAMHAT TpeOyeT MAOMONHUTENBHOTO TmosicHeHus. OJHO U3  CBOWCTB
co3naBaeMor IUGPOBOM MOAEIH COCTOMT B TOM, YTO B TaK HA3bIBAEMBIX Y3JIaX 3TOH MOJIEIH,
COBMNAJAIOIIUX C TOJIOKEHUSIMUA IYHKTOB, HMCIOJB30BAHHBIX JIsI €€ MOCTPOEHUS, HEBSI3KH MpU
npeoOpa3oBaHUM OTCYTCTBYIOT. VHBIMH ClIOBaMHU TIOJy4Y€HHAss MOJENbh TPHU €€ HCIOJIb30BaHUHU
TOYHO BOCIIPOM3BOAUT KOOPIAMHATHI IYHKTOB B Y3JIaX, HE3aBUCHUMO OT TOT0, UMEIOTCA B ATUX
KOOPJMHATAX KaKue-Tr00 OMMUOKH, KAKOBBI MX CBOMCTBA M HCTOYHUK MPOUCXOKICHUSI.

Hessi3ku, olieHMBaeMble NpU MOCTPOSHUU MOJIENH, TOTYUYAIOTCS KaK pa3HOCTb MEXK]Y ABYMsI
rmapaMyd KOOPJMHAT: KOOpAMHATAMU TMyHKTAa B KaTaJlore KOHEYHOW CHCTEMBI KOOPIAMHAT U €T0
KOOpAMHATAMM, TIOJYYCHHBIMM M3 HMCXOAHOM CHUCTEMBI MOCPEACTBOM  KOOPAMHATHOTO
npeoOpa3oBaHMs IO MOJENH, KOTOpas OCTpoeHa 0€3 MCIOJIb30BaHus ATOro myHkTa. [lomydaemas
HEBsI3Ka MOKa3bIBAa€T, C KAKOW TOYHOCTHIO BO3MOKHA HHTEPHOJIALMS TMOMNPABOK KOOPAMHAT B
palioHe MAaHHOTO IyHKTA, €CJM JaHHBIE 3TOr0 MyHKTa IS WHTEPIOJISINH HE HCIIOIbh3YEeTCs.
[Tonmy4yaemas HeBsI3Ka MOXKET OBITh KaK CIEICTBUEM pealbHBIX NehOopMaluii CETH B OKPECTHOCTSIX
JAHHOTO IyHKTa, KOTOPhIE HE MOTYT OBITh YUTEHBI 0€3 MCIOJB30BaHUS KOOPAMHAT 3TOTO IMYHKTA
JUIST TaKOW WHTEPHOJSAIUHN, TaK W CJIEICTBUEM KaKuX JIMOO JPYrux OIMHOOK, HE HMEIOIIUX
OTHOIIIEHUsI COOCTBEHHO K nedopmanusam cetd. Hampumep, mpocTo ommOoK BBOAA KOOPIUHAT WIIH
OTHECEHHUs KOOpJIWHAT HE K TOMYy IEHTpy. B mepBoMm cimyuae oTOpakoBKa KOHKPETHOTO MyHKTa
MPUBEJIET JIMIIb K YXYIIICHUIO KaueCTBa UHTEPIIOJISIIIMN B €T0 OKPECTHOCTAX. boiee akTyanbHBI B
TaKOM CITy4ae MEphI MO MPUBJICYCHHUIO K IOCTPOCHUIO MOJIENN JOTIOTHUTEIbHBIX TYHKTOB B JAHHOM
paiione. Bo BTOpoMm ciydae oTOpakoBKa MyHKTa ¢ aHOMAJIBHBIMH 3HAYCHHSIMH HEBS30K PEATbHO
HE00X0oarMa.

Takum o0Opa3oMm mporeaypa, UMEHyeMass OTOPaKOBKOH, MPHU TIOCTPOCHHUU MOJICTH HE
SIBJIIETCS TAaKOBOW B €€ OOIIENPUHATOM IMOHUMAaHWHM. JTO JHIIb WHCTPYMEHT, OOJIeTrdaromiuii
OIICHKY KadeCcTBa CPaBHUBAEMBIX CETEH M OJHOBPEMEHHO BO3MOXXHOCTH CO37aBa€MON MOJICIIH
BOCIIPOM3BOJNTh B3aWMHBIE JAedopmamu CpaBHUBAaEMBIX CeTE€H W YUYUTBIBATH WX IIPH
npeoOpa3oBaHUM KOOPJAWHAT. ODTO yKa3aHWE IMOJIH30BAaTEII0 HA TE€ TYHKTHI M YYacTKH CETH,
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KOTOPBIC MOI'yT HOTpe6OBaTI) JOIMOJIHUTCIIBHOI'O aHaJIM3a MCXOAHBIX MATCPpHUaIOB, a BOSMOXHO H
JIOTIOJTHUTEIBHBIX JAHHBIX JUISI TOCTPOSHHS KAYECTBEHHOM MOJIEIIH.

HpI/I aHaJIN3¢C H€06XOIII/IMO MNprHUMAaTb BO BHUMAHHUEC U TO O6CTO$IT€JII)CTBO, YTO OLICHHUBACMbIC
HEBSI3KH TIOJYYAlOTCS TPU HCIIOJB30BAHUM MOJICNTH, B OMNPEICICHHOM CMBICIC HETOIHOIICHHOM
BCJIC/ICTBME MCKITIOUEHHUSI M3 HEe TUTIOTETHYECKH MpolieMHoro myHkra. [Ipu 3TomM ocrtaercs, BooOIe
TOBOPsI, HEHM3BECTHBIM, KaKOBBI OyayT ONIMOKH TpeoOpa3oBaHUsl KOOPIAMHAT JIJIS ITYHKTOB,
PaCHOIOKEHHBIX B TIPOCTPAHCTBE MEXKTY HUM H OJIVDKAMIIIIMK OKPYKAIOIIUMH ITyHKTAMH, €CIIH ITYyHKT
C aHOMAJIbHOW HEBS3KOW He Oyner oTOpakoBaH. B HEKOTOPBIX CIIOXKHBIX CIy4YasX TOJBKO
JAOIMOJHUTCIIBHBIC ITYHKTBI CTYIICHUA, HC HCIIOJIB30BABIIMECCA IIPH MMOCTPOCHUU MOACIM MOI'YyT OaTbhb
BO3MOKHOCTh TaKOW OLICHKH. BemurHbI paccoriiacoBaHusi KOOPJMHAT ISl THX ITyHKTOB C YYETOM HX
TEPPUTOPHATBHOTO pacrpe/iefieHiss MOTYT JaTh OCHOBAHMS JUISS OKOHYATEIBHOTO PpEIICHUs O
HEOOXOIMMOCTH MCKITFOYCHHS ITYHKTA WIIH 1eJIeCO00Pa3HOCTH €0 COXPaHEHHsI B MOJIENHU (BO3MOXKHO H
B COBOKYITHOCTHU C 3TUMH AOIOJIHUTCIIbHBIMU ITYHKTaAMU WU UX '-IaCTI)IO).

He wuckmodaercst ¥ BEpOSITHOCTB TOTO, YTO HA YaCTH TEPPUTOPHH C aHOMAIBHO OOJIBIIIMU U OBICTPO
Menstrormvucs redopmarmsivu [ TC 3amada npeodpaszoBanmst koopauHat B CK-95 HEBO3MOXKHO Oy/IeT peliTh
WHAYe, YeM IepeypPaBHUBAHIEM TIPEIKHIX M3MEPECHHUI WK JIKE TPOBEIICHAEM TTOJICBBIX PadOT.

Ilonoxenue IIYHKTOB C AaHOMaJIbHBIMU HCBA3KAMU MOIYT GI)ITI) MMPOCMOTPCHLBI B
COBOKYITHOCTH C TIOJIO’KEHUSIMU OCTaJIbHBIX MyHKTOB CETH, KakK Mmoka3aHo Ha puc. [13.11.
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Puc. I13.11 Bux oKOH ¢ pa3nn4yHbIMU HEBSA3KaMHU KOOPAHUHAT IIyHKTOB

[IyHKTBI ¢ aHOMAaJbHBIMH HEBS3KAMH MOTYT OBITh TIOKa3aHbl 0e3 yueTa HuX
I[I/ICI)(l)epeHIII/IaHI/II/I 10 BCJIMYMHAM HEBA30K B IIHWPOTAX HUIIN JOJTOTax (HepBaSI YacTb MMPUBCACHHOIO
BBIIIIE PUCYHKA), TaK M MOPO3Hb JJIS KAXKIOW W3 KOOPAMHAT (HWKHSS 4acTh PHCYHKa). B aToMm
CJIydac pasHbIMU HOBCTAMH IMOKA3BIBAIOTCA ITYHKTBI C HCBA3KAMU PA3HBIX 3HAKOB, @ TAKMMHU KC HO
Oosiee OJICTHBIMH I[BETAMHU IMMOKA3bIBAIOTCS IyHKTHI C HEBS3KAMH, HE BBIXOJAIINE 3a MPEICIbHBIC
3HA4YeHHUs, HO MO a0CONIOTHOM BeIMuYMHE MpeBblmaionme 2/3 mpenena. IIpenenbHO OMyCTUMBIE
BEJIMYMHBI HEBS30K OIPENENSIOTCS JBYMS IapaMeTpaMH, 3aJaBacMbIMH IOJ30BATEIeM MPH
MOJIrOTOBKE K 00paboTke. TpeboBaHHEeM K OMIMOKE KOOPAUHAT CMEKHBIX MYHKTOB U TpeOOBaHUEM
K JIOBEPUTEIILHOMY WHTEPBAIY TOW OIEHKH. [IepBhIii mapaMeTp MOXKET BBIOMPATHCS MPOU3BOIHHO
I10 JKEJIaHMIO MOoJb30BaTeNsd. Bropoil mapameTp MoxxkeT uMeTh Tpu 3HadeHus: 95%, 99% u 99.7%.
He ocranaBnuBasich Ha aeTaisix BbIOOpa OBEPUTEIBHOIO HMHTEpBalia, YKakeM, 4To BbIOOp 95%
MHTEpBaJla 03HayaeT BHIOOP OoJiee HKECTKOro KpUTepusi OTOPAKOBKH TMPU OJJMHAKOBBIX TPEOOBAHHIX
K TOYHOCTH B3aMMHOTO TTOJIO’KEHHSI CMEKHBIX TTYHKTOB.
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HemocpeacTBeHHO € IIaHA CETH MOXKHO IMPOCMOTPETh WHAMBHIYAIBHYIO UH(POPMAIHIO O
a1000M BBIOpaHHOM Ha TIaHe TyHKTe. OKHO € COOTBETCTBYIOHIEH HHQOpMAaIMeil Moka3aHo B
cepenune puc. [13.11. D10 OKHO MOXKET OBITh BBI3BAHO HE TOJHKO W3 OKHA IUIaHA CETH, HO W U3
TaOJMIIBI HEBS30K, TOKA3aHHOW Ha TPEANICCTBYIONIEM pUCYHKEe. B OKHE ¢ WHIUBUIyaIbHOU
nHbopManKei 0 MyHKTax MOXKHO, MCIOJB3Ys MEPEKII0YaTeNld B €ro HWKHEH 4acTH, MCKIIOYHUTH
JAHHBIA IyHKT W3 TPOIlecca MOCTPOCHUST MOJICITH, HE3aBUCHMO OT COOTBETCTBYIOIIUX €My BEIIMYHH
HEBSI30K.

I1.3.4. CoxpaHeHne 1 UCNIOJIb30BaHHe HU(PPOBOH MOJeCIH

[locne momy4eHus: OKOHYATEILHOTO BapuaHTa HU(GPOBOM MOJETH TOCIEAHSS MOXKET OBbITH
coxpaHeHa B Buje daiina.
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Puc.I13.12 Bun okoH npu  coxpaHeHuH IU(POBON MO Kak (aiina

Jns  ucnonb3oBaHMS 1UGPOBOM MOJENM OHAa JO/DKHA ObITh BHECEHA B pasjel
«IIpeobpazoBaHnue  koopAMHAT»  OUONMOTEKM  (PyHIAMEHTAIbHBIX  I€0AE3MYECKUX
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CEOACTES)

MAaniTG

[ nporparare | | Beiog I

Puc. [13.13 Bug oxna ®I'TI, paznen «IIpeobpazoBanue KOOpIUHAT» IPH BHECEHUU
uudpoBoii Moen B OMOIMOTEKY (PyHIaMEHTAIBHBIX TAPaMETPOB
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Puc. I13.14 Bux okoH mipu 3aM0JTHEHUH MTACTIOPTa BHOCUMOH ITU(GPOBOM MOIETH

AobasHTE. ..
CEOFCTES)

¥ anHTE

[To xomannme «/loO6aBUTH» OTKpBIBaeTCS OKHO, MOKa3aHHoe Ha puc. [13.14, B xoTopom
HY>XHO yKa3aTh Ha3BaHUE MOJEIH; M3 YKCJA JOCTYIHBIX CHCTEM BBIOpATh HA3BAHUS MCXOTHOW H
KOHEYHON CHCTEM, JJISI KOTOPBIX CTPOMJIACh MOJIENb; THUI TpeoOpa3oBaHus (Iu(poBas MOJIENH);
KOMMeHTapuil (peKOMEHIyeTcs) U B 001acT «(daiapl MOACTN» M0 KOMaH/e «I00aBUTH» yKa3aTb
nyTe K ¢ainy ¢ gaHHOW Moxaenbo Ha gucke. Ilocme storo mo komaHze «CoXpaHUTBY»
COOTBETCTBYIOIIAs MOJIeTh peructpupyercs B oudmuorexe @I'TI u mocTymHa A UCTIOTB30BAHUS.

JI71s1 BBITIOJTHEHUST KOOPAMHATHOTO TPeo0pa3oBaHus HEOOXOIUMO B OMOJIMOTEKE KaTaJIOrOB
OTKPBITh KaTaJIOT IMyHKTOB HA COOTBETCTBYIOIIEW TEPPUTOPUHU, KOOPAMHATHI KOTOPHIX 3aJaHBI B
HCXOJHOW CUCTeME U BbI3BaTh KoMaHAy «IIpeoOpa3oBaThy.
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Puc. [13.15 By okoH mpu BEINOJIHEHHMH KOOPAWHATHOTO NPeoOpa3oBaHMs Ha BHIOpAaHHOMN
TEPPUTOPUU B OMOITHOTEKE KaTaJIOrOB

Ilo KOMaHC ((Hp606p330BaTL» BBI3bIBACTCA OKHO HA3HAYCHHA PCIKUMOB Hp606pa3OBaHI/IH

KOOP/IMHAT.
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Puc. [13.16 By okoH Ha3HaueHUs peKUMOB NPeoOpa30BaHUsl KOOPAUHAT

B oxne mpeoOpazoBanusi koopauHaT (puc.I13.16)mocTaTouyHo yka3aTh WMs Karajora, B
KOTOPBIN JOJKHBI OBITH MOMELIEHBI peoOpa3oBaHHbIE KOOpAMHATHI, HazBaHue cucrtembl OITI, B
KOTOPYIO JIOJKHBI 0aTh MpeoOpa3oBaHbl KOOPAWHATHI yHKTOB OTKPBITOro Katanora. [locie storo
13 BCeX NMpeoOpa3zoBaHUi, JOCTYIHBIX Ui JAHHOM Mapbl CUCTEM KOOPIUHAT, HEOOXOIUMO BBIOpATh
HY>KHOE€ KOOpJAMHATHOE npeolOpa3oBaHue U JaTh KomaHay «Bsimonuute». [locne npeobpasoBanus
HOBBIH TOJIy4EeHHBIH KaTajJor MOKHO COXpAaHUTh B 0a3e JaHHBIX B XKEJIAEMOM MecTe IO paHee
BBIOpaHHBIM UMEHEeM. B moboe Bpems KaTaJord MOTYT OBITh MEPEUMEHOBaHBI 0€3 HapyIICHHS
Kakux-1100 cBsi3ei, CBOMCTB WK (PyHKIMNA KaTajora.
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Ipuno:xenue 4. [IpakTnyeckue npuMepsbl CO3AaAHUSA U HCIOIb30BAHUS
undpoBbIX Moaeeil npeodpazoBanus koopauHat mexkny CK-42 B CK-95 B
nporpammaoM nakere 'EOMACTEP.

Jnst mpakTuueckux mpuMmepoB ObuT BbIOpaH ydacTok ['T'C Poccmm Ha TeppuTopuu IBYX
muctoB M37 u N37 macmraba 1:1 000 000. B rpanunax gucta N37 ObUTH HCIIONB30BaHbI TOJIBKO
nyHkTel [TC 1 u 2 ximaccoB. B rpanunax nucra M37 uCMOIB30BaIMCh TakKKe€ W MYyHKTH 3 U 4
kiaccoB. LuppoBbie MOJENU COCTAaBISUIMCH Kak JUIsi OOBEIMHEHHOH TEPPUTOPUU JIBYX JIMCTOB
(TOTBKO MO KOOpAMHATAM MyHKTOB 1-2 KJIaccoB), TaK M OTIEALHO 11t Jiucta M37 (o myHkTam 1-2
KJIaCCOB M C IPUBJICYCHUEM IIYHKTOB 3 KJlacca).

CxeMa pacmnoJio)keHHsI TyHKTOB 1-2 KiaccoB moka3aHa Ha pucyHke [1.4.1. Ha cxeme getko
BUJIHBI MTYHKTHI PSJIOB TPUAHTYJSAIUHM | Kiacca W JOCTATOYHO JIETKO ACHIHPPUPYIOTCS Oa3HCHBIE
ceTu. PeanbHas cxeMa ps70B M MOJUTOHOB | Kiacca CyIIECTBEHHO OTJIMYAeTCs OT uaeanbHou. Ha
I0r0-3ama/ie OTCYTCTBUE ITyHKTOB OOBSACHSECTCS TE€M, UTO 3TO YK€ TeppuTopus YKpauHsl. B nentpe
IIyHKTBl OTCYTCTBYIOT H3-3a 3JIEMEHTAPHOIO IPOITyCKa JaHHBIX OJHOW Tpameuuu Macirada
1:200 000 m-6a, momyrieHHOro Hpu (OPMHUPOBAHUM OOBEAMHEHHOTO KaTajora Ha TEPPHUTOPHUIO
MWIJIHOHHBIX JHCTOB.

Hudposas mozens crpounachk 0e3 IOMOJHUTENBHBIX IOJIOC YIIMPEHUS 32 BHEIIHUMHU
IpaHUIIaMU JIMCTOB MHWUIMOHHOTO Macimitaba. B kadecTBe KpuTepus A OLEHKM aHOMaJbHBIX
BEJIMYUH HEBA30K Oblja BhIOpaHa MpeieibHas BeIMYUHA OMIMOKU B3aUMHOTO MOJIOKEHHUS CMEKHBIX
ITyHKTOB, paBHasi 7 CM IpU yPOBHE JIOBEPUTEIHHON BEPOSITHOCTH 95%.

IIpn 3TuUX ycTaHOBKax KOJMYECTBO IIYHKTOB C AHOMAJIbHBIMHM BEJIWYMHAMH HEBA30K
MOTY4YHI0Ch paBHBIM 35. B ux uncie 6p110 25 myHkToB 1 kimacca u 10 myHKTOB BTOPOTO Kilacca, B
MOJIABJIAIONIEM OOJBIIMHCTBE CMEXHBIX ¢ 3a0pakoBaHHBIMH ImyHKTamu | kiacca. Kak yxe
TOBOPWJIOCH pPaHblIe, Takas CHUTyallus OOBSICHAETCS CXEMOM ypaBHHMBAaHMA, NPHUHATOM Ipu
ycraHoBiaennn CK-42 u nocnenyromem passutuu I'TC B aToil cucteme. CHavana ypaBHUBAJINChH
MOJIUTOHBI IIEPBOTO KJ1AcCa, W JIMIIb TIOTOM IOJIMIOHBI 3alOJHSAINCH CIJIOUIHBIMM CETSAMU 2 KJlacca.
Cetn 2 kyacca ypaBHUBAJIM, IPUHUMAs KOOPJMHATHI MYHKTOB 1 Kilacca 3a TBep/ble. [lockoiabKy B
JEHCTBUTENBHOCTH MOJIMTOHBI TPUAHTYJISIIUU | Kilacca SBISIOTCSA CYIIECTBEHHO MEHEE KECTKHUMHU
MOCTPOEHUSIMU, YEM CIUIOIIHBIE CETH 2 Kilacca, TO U HaubousplMe nedopMaluu ceTd B OoJblIeh
Mepe CBsi3aHbl HMMEHHO C MyHKTamu | kiacca. Crexyer oOpaTUTh BHUMaHME M Ha TO
00CTOSATENBCTBO, YTO OOJIBIIMHCTBO aHOMAJIbHBIX HEBA30K OTHOCUTCS] K HECKOJIBKUM OTHOCUTEIBHO
KOMITIaKTHBIM T'PYIIIIaM IIyHKTOB.

TunuyHble BETMYMHBI AHOMANIBHBIX HEBSI30K INPH BBIOPAHHBIX KPUTEPUSX OTOPAKOBKU
Haxonatcst B unrepBaie 20-30 cm. OgHako BenWyuMHA OAHOW HEBsi3KM nocturaer 1 merpa. Kak
OyZeT BUIHO IO3/IHEE, ITa HEBS3KA SABJISIETCSA HE Pe3yibTaToM JAedopMaliy CeTH, a CKOpee BCEro,
BbI3BaHa TeM, uTo KoopauHatbl IMyHKTa B CK-42 um CK-95 mo kakoi-To NpUYMHE OTHECEHBI K
pa3HbIM IIEHTpaM IIyHKTA.

Ha puc.I14.2 B Buae BEKTOPOB MOKa3aHbl BEIMUYUHBI U PACIIPEAEIEHUE B CETU OCTATOYHBIX
pacxXoKACHUN B KOOpJMHATAX ITyHKTOB, MOJIyYE€HHBIX IOCIE MPeoOpa3oBaHMs C UCIOJIb30BaHUEM
1 poBOi MOJIENH, B KOTOPOI HE MCIIOJIB30BAHbI BCE IMyHKTHI, IMEBIITNE aHOMAJIbHBIC HEBSI3KU TIPU
ee nocTtpoeHud. HamoMHuM, 4YTO A8 HCHOJB30BAHHBIX ITYHKTOB OCTATOYHBIE PAaCXOKIACHUS
KOOpAMHAT BCETAa paBHbI Hy 0. BeKTopa cMeleHus OTpakatoT pacX0KI€HUS KOOPAUHAT ITYHKTOB
B CK-95 n3 karanora u KOOpAMHAT B 3TOM K€ CUCTEME, IIOJyUYEHHBIX N0 KoopauHaraMm B CK-42 B
pe3yJpTare mpeoOpa3oBaHus ¢ UCTIOIB30BaHUEM HU(POBOI MOIEIH.

BenuuuHbl 3TUX OCTaTOYHBIX PACXOKIEHUH M BEIMYEHbl HEBA30K, OLCHMBAEMBIX IPH
IIOCTPOCHUH MOJENM HE PaBHbI MEXIY COOOMH, HO, KaK MPaBUJIO, 3TH Pa3InyMsl HE OYEHb BEJIUKH.
OTH pa3nuuus OOBACHSIOTCS TEM, YTO HEBSA3KM IPU IMOCTPOCHUM MOJAETH BBIYUCISAIOTCS HpU
WCKJTIOYEHUH U3 MOJIEJIN TOJIBKO OJJTHOTO, OIIEHUBAEMOIO ITyHKTA, JaXKe €CIIH JUIsl CMEKHBIX IIyHKTOB
HEBSI3KH TaKXKe UMEIOT aHOMaJIbHbIE BEJTUUNHBI.
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Puc NM4.1 Mysktsl ITC 1 1 2 KNACCoB, HCNONb30BAHHBIE NPH NOCTPOSHHH UHppoBOI

CK42 g CK95 Ha tpaneudd M37 1 N37
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. OTGPAKOBAHHLIE NPH NOCTROSHHH

PHc M4.2 TyHETBITTC 1 1 2 KNaccoe
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Puc N4.3 MyHktel ITC 1, 2 1 3 KNAccoB, HCNONL30BAHHBLIE NPH NOCTPOEHHH UHgYPOBOH MOLEeH
npeodpazoBaHHA KoopanHat u3 CH42 g CK95 Ha tpaneumio M37
H BEKTOPA OCTATONHBIX PACKOKIEHHA B NONGKEHHAX NYHKTOR, NaHHLIX B
Katanorax CK95 1 nony4YeHHbIX NpeodpaioBaHiel o uidpposeil Mogenu
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Ha pucynke 114.3 nokasansl myHKTHI 1-3 KJ1accOB, UCIIONB30BAHHBIE TIPU MTOCTPOCHHUH IM(POBOI
MOJIETIH Il TEPPUTOPUU TOJIbKO onHOro jmcrta M37 kaptel macmtada 1:1 000 000, 1 momydeHHbIe
OCTaTOYHBIE PACXOKAECHHS B KOOPAMHATAX ITyHKTOB, UCKJIFOUEHHBIX TIPH IOCTPOEHUH MOJEIH.

[TynkTsl 3 kiacca q00aBieHbl ML HAa TeX Tpanenusx macmrabda 1:200 000, Ha KOTOPBIX
OblTH TIpOOJIEMHBIE MYHKTHI | Kjacca ¢ OOJBITMMH HEBS3KaMH KoopauwHaT. Mmerorcs kak
COBIAJICHUS, TaK M Pa3IMYMsl B CPABHEHUHU C PE3yJIbTaTaMU, NOJYYEHHBIMU TOJBKO 110 MyHKTam 1-2
KJIacCCOB M OTpakeHHbIMU Ha puc. [14.2. Ha puc. 114.4, Ha KOTOpOM TOKa3aHbI TOJIHKO IMYHKTHI C
OCTaTOYHBIMH PACX0XKJCHUSIM B KOOpAMHATAX JUIsi 0OOMX BapUAHTOB MOCTPOCHUS MOJEIH Ha OJHY
U Ty JK€ TEPPUTOPHIO, CXOACTBA U PA3IHMUYMS 3TUX ABYX PE3yJIbTATOB BHIHBI O0OJIEE YETKO.
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Puc.M4.4. Bektopa ocTaToMHbLIX PACKO#HDEHHA B NONOKeHHAX NMyHKTOB W3 Katanora CK-95
H NONMyHeHHLIX npecdpazoeadie 3 CK-42 no undhpoBoi MoaenH.

ToneKoe no nyHKTau 11 2 KNaccoe Mo nyskTam 1, 2 1 3 Knaccoe
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JIJiss HEKOTOPBIX MYHKTOB 1 M 2 KJIAaCCOB CUTyallus HE M3MEHWIACh TMOcie N00aBlIeHUS B
MOJIeNIb JAaHHBIX O MyHKTaxX 3 Kjacca. Y HEKOTOPBIX M3 3THX IMyHKTOB HEBS3KH YMEHBUIWIHUCH JI0
JOMTYCTUMBIX ¥ OHU UCKJIIOYCHBI U3 yuciia 3a0pakoBaHHbIX. HO B 4nciie 3a0pakoBaHHbBIX MOSBUIOCH
TPU HOBBIX IMyHKTa | Kiacca W NATh HOBBIX MYyHKTOB 2 Kkiacca. K uuciy 3aGpakoBaHHBIX
N00aBUIINCH U MTyHKTHI 3 Ki1acca. BHerHe o01as cutyaius ckopee yxXyIIIuiIach.

Ha pucynkax I14.5a u I14.56 mokazaHbl pe3ynbTaThl HCIOJIB30BAHUS ITOCTPOCHHBIX
MGpOBBIX MOJENeH MpU Mpeodpa3oBaHUU KOOPAMHAT MyHKTOB 3 Kiacca. Mcmonb30Bainch JBE
BEPCUM MOJENd, 00€ MOCTPOEHHBIE MO KOOpJIMHATaM IyHKTOB 1-2 KJIacCOB Ha TEPPUTOPHUIO
o0beuHeHHBIX Tpaneuuit M37 u N37: Bepcus MoJieNy ¢ BKIIOYEHUEM JIaHHBIX O BCEX MyHKTax 1-2
KJIACCOB M BEpCHsl, IOCTPOEHHAs! C OTOPaKOBKOM MYHKTOB MCXO/I U3 3HAYEHHsI TIOPOTOBOW OIMIMOKH
B3aMMHOT'O TOJOKEHUS CMEXHBIX MyHKTOB, PaBHON 7 CM IpH JTOBEPUTEIBHON BEpOATHOCTU 95%.
OneHuBanach TOYHOCTh IPEOOPa30BaHUsl KOOPIMHAT AJIsl yHKTOB 3 Kjlacca Ha JByX TpamelusX M-
6a 1:200000: mns tpanmeuun M37-I1 (puc I14.5a) u M37-XVII (puc I14.56). [Ipu pabote B
MPOrpaMMHBIX TMaKeTax M3-3a HEyJO0OCTBa UCIOJIb30BAaHUS PUMCKUX HHUQp Tpanenuu 0003HauYEHBI
kak M3702 u M3717. Takue sxe 0003HaYCHHSI UCTIOJIB30BAIUCH U B TEKCTE.

Ha o6eunx Tpanenusx nmpu NOCTPOEHUU MOJENEH BCTPETHIIMCH IMYHKTHI C 3HAYUTEIbHBIMU
HeBsizkamu. @parmeHTsl cetu 1-2 kinacca Ha COOTBETCTBYIOIIMX YYacCTKAaX C BEKTOpPaMHU HEBS30K
MOKa3aHbl Ha 3THX € pPUCYHKaXx Ha Bpe3kax. Ha pucyHkax Moka3aHbl pPa3HOCTU IOJIOKEHHM
NyHKTOB 3 Kiacca no karanory B cucteMe CK-95 u monokeHuid 3TUX K€ IMyHKTOB, MOJYYEHHBIX
npeobpazoBanrem u3 cuctembl CK-42 ¢ ucnonb30BaHUEM YHOMSHYTHIX BbIIIe Mojeneit. [lomumo
rpaduuecKkoro TMpeACTaBICHUS OCTATOYHBIX PACXOXKICHUH KOOpJAMHAT HA PHUCYHKAX JIaHBI
TaOJIMYKKM C OLEHKaMU CPEJHUX KaBIpPaTHUECKUX 3HAYEHUH Ui TMOIy4daeMbIX pPACXOXKICHHM
KOOpJUHAT, & TAK)KE MUHUMAaJIbHbIC U MAaKCUMAJIbHBIC BEJIMYUHBI TTOTyYEHHBIX PACXOKICHHM.

Jlisg pasHbIX Tpameuuid pe3ysbTaThl OICHOK MPUBOAAT K pa3iuyHbIM BbiBojaM. Ha
Tpanenuu M3702 BkitoueHHE B MOJIENb JAHHBIX O MYHKTaX ¢ aHOMaJbHBIMHU HEBSI3KaMU MPUBOJIUT
K HEKOTOPOMY YJIYUILIEHUIO TOYHOCTHU MTPeoOpa3oBaHus BOJIM3U MECT PACIONOKEHUS ITUX MyHKTOB.
Ho yxe B HEKOTOpOM yAaJleHUM OT HHUX OCTAaTOYHbIE YKJIOHEHHUS OCTAlOTCS OTHOCUTEIBHO
oompiuMu. OOIIas TOYHOCTH, BOOOIIE TOBOPS, HEBEIWKA U YISl TIOJy4eHHS 0o0Jiee TOCTOBEPHOTO
npeoOpa3oBaHus HEOOXOIUMO MPUBJICUCHUE K TOCTPOCHUIO MOJICTTU TONOTHUTENLHBIX JAHHBIX.
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Puc. MN4.5. CpagHeHHe peaynLTaToR NPpeodipazoBaHuA KoOpOHHAT OBYHA BAPHAHTAMH UM(PPOBLIX MO eNei,
NOCTPOSHHBIX MO MyHKTaM 1-2 KnaccoB. Cnega 6e3 oT00paKoBKH, CNPaBa ¢ 0TOPAKOBKON.

Puc. N4.5a Tpaneuda M3702 (m-9 1:200000)
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Ha tpanenuu M3717 BkIoueHHE B MOJEIb JAHHBIX O €IWHCTBEHHOM IIYHKTE C
AQHOMAJIbHBIMU HEBA3KaMU MPUBOJIUT K MPSMO MPOTUBOIIOJIOKHOMY PE3yJbTary.
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TouynocTs mpeoOpazoBaHHs PE3KO YXYALIAeTCS MpPHU BKIIOYEHHH B MOJENb JaHHBIX
€MHCTBEHHOTO IYHKTa C aHOMAJIbHOM HEBA3KOM. DTO yKa3bIBa€T HA TO, YTO JTa HEBSI3KA BbI3BaHA
MPUYMHAMH, Ha UMEIOLIMMHU OTHOIIEHUS K AeOopMaIusaM ceTu Ha 3Toil Tepputopun. CKopee BCero
9TO pe3yJIbTaT KaKoH-IMOO rpyOoi OMMOKM NMpH MOJArOTOBKE IAHHBIX OO0 3TOM IIYHKTE M 3Ta
oIIMOKa HUKAK HE TOBJIMsIa HA TOUHOCTh KOOPJAUHAT OKPY’KAIOLIUX ITyHKTOB.
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IIpuaoxkenue 5. OnpenesieHue U UCMOJIb30BaAHME TAPAMETPOB OPTOTOHAJIBHOI0
npeodpa3oBaHusi KOOPAMHAT

B03MOXHOCTH TNOCTPOEHMsI M HCIOIb30BAaHUS OPTOrOHAIBHBIX IPeoOpa3oBaHUNl KOOPAWHAT
NPEeyCMOTPEHbl B OOJBIIMHCTBE MPHUKIAIHBIX TMPOTPAMMHBIX ITAKETOB OOpabOTKH pe3yJsbTaToB
reomesndeckux crnyTHUKOBBIX [JIOHACC/GPC ompenenennii. COOTBETCTBYIONTME WHCTPYMEHTHI B
Pa3HBIX MPOrpaMMHBIX MAKEeTaX €CTECTBEHHO pa3iiMyarhcs 1Mo MHTepdeiicy moib3oBaress U MOPSAKY
paboThl, HO OCHOBAHbI HA PMMEHEHNH OJMHAKOBBIX IIPHHIIMIIOB. DTH UHCTPYMEHTHI B IEPBYIO OYEpElb
npeTHa3HaYeHbI I IPeoOPa30BaHUs Pe3yJIbTaTOB MOCTPOSHUS! CITyTHUKOBBIX T€0JIE3MYECKUX CeTei 13
cucrembl koopauHat WGS84 B cucteMy koopauHat nionb3oBarens. B gactHoctr, B CK-95 wm CK-42.
OnHako, OHM MPUMEHHUMBI M JUIS BBIIOJIHEHHUS KOOPIMHATHBIX MPeoOpa3oBaHUN MEXITy STUMU JBYyMs
cucteMaMd. B HacToslleM NPWIOKEHUM UCIOJIb30BAHUE OPTOTOHAJIBHOIO —IApaMETPUUECKOro
npeoOpa3oBaHus MokazaHo Ha rnpumepe nporpammuoro nakera PINNACLE ¢upmsr Topcon.

Hns paboTel € ATHUM TPOTPaMMHBIM TIAKETOM HMeEETCS JOCTaTOYHO MOApOoOHOe
PYKOBOZCTBO. B naHHOM mNpuinoxeHuu OyayT OTpa)K€Hbl TOJIBKO T€ MOMEHTBI, KOTOpPbIE UMEIOT
HETNIOCPEJICTBEHHOE M 00s3aTeIbHOE OTHOLICHHE K IOCTPOCHUIO W HCIOJIB30BAHUIO MOJENIeH
OpTOroHaJIbHOTO Mpeobpa3oBanus s cBsizu Mexay CK-42 u CK-95, ocHOBHBIM 3Tamam 3TOro
mporecca, HO 0€3 JEeTaJbHOTrO ONMUCAHMS BCEeX JCHCTBUE ¢ mHTepdeiicom mporpaMmel. Onucanue
JeTajell BBIOJHEHUs ONepanuii U JONOJIHUTENBHBIX BO3MOKHOCTEH MpPOrpaMMbl, B YaCTHOCTH B
OTHOIIICHUU TIPe00pa30BaHMs KOOPMHAT MOKHO HAUTH B PYKOBOJICTBE 10 paboTe ¢ MPOTrPaMMOi.

JIroOble KOOpIMHATHBIE MpeoOpa3oBaHMs, Kak ¥ B mnporpammHoM nakere ['EOMACTEP
HAUYMHAIOTCA C 33/1aHHs OCHOBHBIX CBOWCTB HCIOJIb3YEMBIX cUCTeM KoopAuHat. OqHaKo, B OTIMYNE
or maketa 'EOMACTEP B mnporpaMMHbBIX Makerax OOpaOOTKM CITyTHUKOBBIX HaOIOJeHUN
CUCTEMBI KOOPAMHAT ONPEAEIIAIOTCA 3aJaHUEM JIBYX HA0OpOB CBOWCTB:

® napamempamu Ucnoiv3yemozo peghepeny-sanuncouda (ons CK-42 u CK-95 »smo
napamempul sanuncouda Kpacosckozo) u
® napamempamu OpUEHMUPOBAHUS, ONPeOeNAOWUMU NOJONCEHUE HEeOOXOOUMOU CUCTeMbl

KOOPOUHAmM 8 MUpogoll 2eodezuyeckoti cucmeme koopounam WGSS4.

Taxum o0pazom, cuctema koopauHat WGS84 urpaer poib OMOPHOM CHUCTEMBI NPH 3aaHUH
MOOBIX IPYTUX CHCTeM KoopauHart. [Ipu nepexonax Mex 1ty KakMMH-TTMOO IPYIUMU CHCTEMaMU KOOPIUHAT
OHA CIIy)KHT TMPOMEXYTOUYHOM cucteMoi. Ecmu HeoOxomumo, Hanmpumep, MEepeBeCTH KOOpIMHATHI M3
CHCTEMBI «A» B crcTeMy «b, TO aBTOMaTHUECKU BBITIOHSIETCS CCIYIOIIAs HIEOUKa MpeoOpa30BaHHIA:

«A» 2 WGS84 = «by.

EcrecTBeHHO, UuTO MapaMeTphl OpUEHTUPOBaHUS 00enx cucteM B cucteme WGS84 moimKHbI
OBITH 3apaHee 3a/laHbl WU ONpe/ieieHbl. B kauecTBe mapaMeTpoB OPUEHTUPOBAHUS UCIOIb3YIOTCS
3Ha4eHUus KOod(pPUUMEHTOB  7-MM  [apaMeTpU4YECKOr0  OPTOTOHAJIBHOIO  KOOPJMHATHOTO
npeodOpa3oBanusi. COOTBETCTBEHHO M NpeoOpa3oBaHHEe MexIy cucteMamMu «A» u «by» Oyzner
o0nagaTh TEMHU K€ CBOMCTBAMH OPTOIOHAJIBHOCTU U OYyJET 3KBUBAJIEHTHO HENOCPEICTBEHHOMY
npeoOpa3oBaHui0 ¢ KO3(pUIMEeHTaMH, pPaBHBIMH PAa3HOCTH COOTBETCTBYIOUIMX IapamMeTpoOB
OPUEHTHPOBAHUA Kaxoh u3 3Tux cucreM B WGS84. B kadecTBe mapamMeTpoB OpUEHTHPOBAHUS
UCIONB3YI0TC 3 mapaMerpa JmHeHoro cmeuenus DX, DY, DZ no xaxnoit u3 oceit X, Y u Z
TEOLEHTPUYECKON CUCTEMBI, TPY 3HAYEHHUS MaJibIX yriioB BpameHus RX, RY, RZ BokpyT Kax10i u3
9THX Oceil 1 ob1mas nonpaska Scale kK eJMHUYHOMY MacIITAOHOMY MHOXKUTEITIO.

K mapameTrpam opueHTHpoBaHUsI KakoW-mnO0 cucteMbl B cucteme WGS84 mpumensercs
obmuit TepmuH «Datum» cuctembl. BriOpaHHbIe mapaMeTpbl COOTBETCTBYIOT clieaytommen gopme
KOOPAMHATHOT'O NpeoOpa3oBaHUs:

X DX 1 RZ —RY || X
¥ =| DY |+(1+ Scale-10™°)-| - RZ 1 RX || Y
Dz RY —-RX 1

WS -84 refevence Daitum
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Jl7isi BHOBH BBOJMMOW CHCTEMBI TapamMeTpbl OPUEHTHPOBAHUS MOTYT OBITh 3apaHee He
CTIeU(HUIUPOBAHBI M OTIPEICIICHBI B MTOCIEIYIOIEM.

Ha puc. I15.1 moka3zan ¢parMeHT riaBHOTO OKHA mporpammbl Pinnacle ¢ OTKpBITBIM OKHOM
pelakTopa KOOPAMHATHBIX CHCTEM. B OKHE pemakTopa OTKpBITa 3aKiajka C YK€ 3aJaHHBIMH
napamerpamu opueHtupoBanusa cuctembl CK-95 um ykazanmem smnuncounga KpacoBckoro kak
pedepen-umnconia 3Toi cuctembl. OOBIYHO apamMeTpsl duHncona KpacoBckoro yske 3a1aHsl
B TMPOTrpaMMHBIX MakeTax. OJHAKO, MPH UX OTCYTCTBHHM OHU MOTYT OBITh BBEACHBI KaK MapaMeTphl
HOBoOTrO 3unconsa B 3aknaake Ellipsoid.

KHonmMa pemarTopa
ROOPIMHATHHY ©HMCTEM

Project  Tools  Wiew! Setup  SWindow  Help

528 1@ sl o %l | 28] A

{Coordinate Syvstem Editar -
“ Coordinate System and Geoid editor

=101 %

Elipzoid Datum | [nid s_l,lstemI [t | Genid I Local Systeml

Comment: |Npect-Hue or CKA5 k WESS [ TRF EFC)

[T Unzpecified 7 paraneters

Dx [24e55  mDYv: [q2393 mDZ  [§30sF  m

Re: [ooesss " RY: [ooos: A2 [4rzaoz

Scale: |.|:|_-| 75 ppm

Ellipzoid nare; KRASS

Sk.42

SPAIM j
=TT | Edit.. | [elete | Fiesh:ure..l

Cloze I Help |

Puc. [15.1 @parmeHT rmaBHOTO OKHA iporpaMmbl Pinnacle
C OTKPBITHIM OKHOM PE€IaKTOpPa KOOPJHMHATHBIX CHCTEM

B ¢dopmansHom HazBanuu SK95, BHUAHOM B CTpOKE, BBIJCICHHONH CHHUM IIBETOM,
WCTIOJB30BAaH JIATUHCKUH IIPHQT, YTOOBI H30€kKaTh IMyTaHUIBI C KOAMPOBKOW OYKB pa3zHOTO
andasuTa, UMEIOLIUX OJMHAKOBOE H300pakeHNE.

Ha 3aknaake moxaszansl 3HaueHusi nmapametrpoB cucteMbl CK-95. Humke 3T xe 3HaueHHs
MMOBTOPEHBI 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"°.

Kak BBogsITCSA mapameTpsl A HoBoro Datum OynieT nmokazaHo HUKE.

VYka3anssle Bbllle 3HaueHus napamerpoB ans CK-95 (SK95) momyuensl kak nmapamerpsl
cBsa3u Mexy koopauHatamu yHKTOB I'T'C B CK-95 u koopanHaTaMu 3THX K€ ITyHKTOB B CUCTEME
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ITRF. B cBorwo ouepenp mnpaktuueckas peammsanmsa [TRF  nomydena mnpu  moctpoeHumn
(dyHnameHTanbHOM acTpoHoMo-reone3ndeckoit cetn (PAI'C) n BBICOKOTOUHOM TI'e0/Ie3MYECKON CeTH
(BI'C) mo nabmonenusim criyTHukoB GPS B pe3ysbrare NpUBS3KHA K MEKIYHAPOIHON CETH MOCTOSHHO
JEUCTBYIOIIUX IMyHKTOB CIyTHUKOBBIX HaOmoneHuid. Koopmunatel B cucreme ITRF Bbruucnens! mo
pe3yibTaTaM mpenBapuTenbHoi 00padboTkn Habmonernit PAI'C u BI'C 1999, 2001 u 2002 romos.
[lorpemHocTy 3TUX KOOPJAMHAT B LIEJIOM 110 CETU HE IPEBBIMIAIOT HECKOJIBKUX CAHTUMETPOB, a cama
CEeTh MMEET MPOTSHKEHHOCTh OT 3aIaIHbIX IpaHuLl 10 J[anbHero BOCTOKA, HO HE MOKPBIBAET CEBEPHBIE
Tepputopuu 3ananHoil U Boctounoit Cubupu, Uykotku. Pakrtuueckue pazmnuus Mexay WGS84 u
ITRF naxonsrcs B mpenenax nenumerpa. Baytpennue nedopmarmu CK-95 Ha Beell mpOTsSKEHHOCTH
I'TC cocraBnstor Heckonbko nenumerpoB. [losromy mns npeobpasoBanus mexnay CK-95 u WGS84
cucteMy ITRF moxno cunrare uneHtuuHoii cucreme WGS84. TouHoCTh Takoro npeoOpa3oBaHMs B
uenoM no Bced IT'C Oyner HaxomUThCS B Tpelenax HECKOIbKHX JELMMETPOB M B OCHOBHOM
onpenensaThest BHyTpeHHMMH nedopmanmsivu [ TC B CK-95.
Ha puc. I15.2 nokazaHsl BEKTOpa OCTaTOUHBIX pacxoxkaeHui koopauHar myHKToB AI'C B CK95 n
KOOpJIMHAT 3THX K€ IyHKTOB, MOJYyYEHHBIX BBIIIEC MPUBEACHHBIM NPEOOpa3oBaHHEM U3 KOOPIMHAT B
cucreme ITRF, nomyuennsix npu noctpoennu BI'C. CpenHue xBagpaTUuecKHe 3HAYEHHS OCTATOYHBIX
PacXOoXkKIEHUI IO KOOPJMHATE X PaBHbI 27 cM U 1o KoopauHare y — 20cM. [Toka3aHHbIe Ha cXeMe IMyHKTbI
AT'C o6bruHO pacnionoxensl He Janbie 10-15 kv ot mynkToB BI'C (o nsa wmu oqaomy myHkry AI'C
Bo3Jie Kaxaoro myHkra BI'C). Ha 3toM ke pucyHKe MOKa3zaHO pacnosiokeHue IMyHKToB KocMmuueckoid u
J1011epOBCKOM T€0IE3MYECKHX CETEH, HCTIOIb30BaBIIMXCS ITpU ycTaHoBieHn:A CK-95.
VYka3zaHHast TOUHOCTh OyJleT 0OecTieYnBaThCsl, €CIIM KOOPUHATH B UCXOTHOW cHUcTeMe, OyIb TO
CK-95 nwmn WGS84 (ITRF), nomydeHsl B pe3yibTaTe MPUBS3KA K (PU3UUECKUM ITyHKTaM, HOCHTEIISIM
COOTBETCTBYIOIIEH cucTeMbl. B OonbIIMHCTBE OOBMHBIX paboT ¢ ucnonb3oBanueM GPS, cucrema
KOOp/IMHAT, MOJydaeMas U3 HEMOCPEICTBEHHON 0OpaOOTKM CIyTHMKOBBIX HAOMIOAEHUI M Ha3bIBaeMast
WGS84, s mo OpHeHTUPOBKE U MacITady JICUCTBUTEIBHO JOCTATOYHO TOYHO COOTBETCTBYET ITOM
cucreme. [lonoxxeHue xe ee Hayana MOXKET OBITh ITPOU3BOJIBHBIM B MpE/iesiax HECKOJIBKMX METPOB. DTO
CBSI3aHO C TEM, UTO MPH OTCYTCTBUM PEATBHBIX NCXOIHBIX IyHKTOB ¢ KoOpAUHaTamu B cucteMe WGS84
a0COJIFOTHOE TOJIOXKEHUE COBOKYITHOCTH ITyHKTOB CO3/1aBacéMOM CETH ONpPEAECNISIOTCS (PAKTUYECKU IO
ABTOHOMHBIM CITyTHHUKOBBIM OIPEJIETICHHUSIM, TOUHOCTh KOTOPBIX OOBIYHO HE JIyUllle HECKOJIBKUX METPOB.
DaKTUIECKH UMEETCS JIUITIH TP CIIOCO0a MOTy4YeHns1 00s1ee TOYHBIX a0COIOTHBIX MOJIOKEHHN ITyHKTOB
B WGS84:
- UCIOJb30BaHUE HAONIOJEHMH HCXOJIHBIX IyHKTOB, pEAJbHBIX HOCHUTENEH
CUCTEMBI;

- HCIIOJIb30BaHUE III00ATBHBIX CUCTEM TU(PPEPEHINATBHBIX KOJOBBIX CITyTHUKOBBIX
ONPEACIICHUM;

- WCIIOIH30BaHUE MCXOJHBIX MYHKTOB ¢ kKoopauHatamu B CK-95 ¢ mocnemyrommm
ux npeobpazoBanueM B WGS84 ¢ ucmonp30BaHUEM yKa3aHHBIX BbIIIEC 3HAYCHUN
IapaMeTPOB.

3T0 00CTOATENBCTBO HEOOXOAUMO BCET/Ia UMETh B BUAY IPU BBIMOJHEHUH KOOPAWHATHBIX
peoOpa3oBaHUi B IPAKTHUECKUX PabOTaxX MO CIyTHUKOBBIM OIPEIECICHHSIM.

B 3apauax npeobpazosanus mexay CK-95 u CK-42 cienaHHble BbIIIE 3aMEUaHUs HE UMEIOT
NPUHIUINAIBHOIO 3HAYEHUs, TOCKOJIBbKY B TaKUX 3ajjadyax peub (PaKkTHUECKH MJET O pa3iuyusixX B
9THX CUCTEMax WM, B Oojiee KOHKpETHOH (opMme o pazHOCcTsIX mapameTpoB (Datum’oB) aTux nByX
cucteM. [loatomy, mist omHOM M3 ATHX cucteM, Hampumep, it CK-95, mapamerpsr MOTYT OBITH
Ha3HaY€Hbl OTHOCUTEJIBHO NPOU3BOJIBHO, B YACTHOCTH, HYJIEBBIMHU.

Cucrema CK-42 uMeeT 3HauuTeNbHBIC BHYTpeHHUE nedopmaliuy, Kak B I1€JI0M, TaK U HA
OTJENBHBIX TeppuTOpusix. s obecreueHuss JOCTaTOYHONW TOYHOCTH MPeoOpa3oBaHUs KOOPAMHAT
mexay cuctemamu CK-95 m CK-42 pasmepoB (parmenTta cetu, s KOTOPBIX NMpeoOpa3oBaHHUE
BBINOJIHSETCS 110 OAHOMY HaOOpy MapaMeTpoB, JOKHBI OBITH CYIIECTBEHHO OTPAaHUYCHBI.
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H nyHkToB AF'C B mecTax pacnonoxenda nynktos DATC H BIC.

{Jaumere o $ATC ® BI'C mo cocTosumw Habmwgerwsoi 1999-2002 rr.)
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@aktuueck KoopAauHarthl NMyHKTOB [T'C Ha HEKOTOpON OrpaHMYEHHON TEeppUTOPUU
HEOO0XO/MMO paccMaTpUBaTh KaK HEKOTOPYIO YAcCTHYIO IPAKTHYECKYI0 pealn3aluio oOIen
cucteMbl CK-42. COOTBETCTBEHHO ISl KaXJIOTO M3 ATUX YYacTKOB JOJDKEH OBITh Ha3HaueH CBOU
Habop mapameTpoB (cBoi Datum) B OGuOImoTEeke KOOpAWHATHBIX cHUCTeM B mporpamme Pinnacle.
[Ipu sto cucremy CK-95 ynoOHee, B JaHHOM clly4ae, paccMaTpuBaTh KaK €AMHYIO CHCTEMY C
OJTHUM HabOpOM MapaMeTpoB OPUEHTUPOBAHMS OTHOCUTENBHO cucteMbl WGS84.

Hwxe nokazan npuMep HadaJibHOTO 3aJaHus yacTHOM peanm3anuu CK-42, kotopas Oyner B
MoCJIeIyIOIEM HCII0NIb30BaHa MpH paboTe ¢ KOOpAMHATaMM Ha Bcel Tpanenuu M37.

@dakTUYEeCKH CHayajla JJis CHCTEMbl HAa3HAYaeTCsl TOJBKO HCIOJb3YEMBIH AIUIUIICOU/,
Ha3BaHUE M, BO3MOXKHO IpuMedaHue. CamMH 3Ha4y€HUs MapaMeTpPOB MOXKHO ONPEIENTUTh Kak He
cneun(UIMPOBAHHbIC, TIOCTABUB OTMETKY B COOTBETCTBYIOIIEM Mepekitouaresne. MoKHO OCTaBHUTh
UX HYJIEBBIMH, IOCKOJIBKY UMEETCS BO3MOXKHOCTH IOCIEAYIOIEr0 U3MEHEHNS UX 3HAUEHU .

Cdpinnace
Project  Tools Yiew Setup  Window Help
e £ | a5 o] o Bl | 224 kel

" Coorginate System and Gei = =] 3
Ellipsaid % Daturn |Glid s_l,.lsteml Lt I Geoid I Local S_l,lsteml

Comment: g |Mpeot-Hue or CKI5 k WESS4 (ITRF BIC)

[~ Unspecitied 7 parameters

DX [z4psa mDv: [qzaiae m D2 [gaosr ™
L x|
Scale: [[175 [5K42 M37
Ellipsoid name: |.ﬂnﬂ napareTpos CRAZ Tp-umn M37
SPAIN
SWBASE /{(
SWEDEM L | mDY: mDZ | i
TAMANA
TIMBAL Rt | VR "RZ
Seale [ pem

Ellipzoid name:

o |

Cloge | Help |

Puc. I15.3 Bujg okHa HayanmbHOTO 3a1aHust yacTHOM peanuzainuu CK-42

[Tocne Takoro Ha4aJbHOTO 3aJaHUsI HEOOXOJUMBIX CHUCTEM KOOPAMHAT MOKHO HA4YMHATh
omnpenenenue cps3u Mexay CK-95 u peanuzanuein CK-42 niis BBIOpaHHOTO yyacTKa TEPPUTOPHH.
Jiist 5THX 1eneit ucnonblyercs TaOamuHbIil KOOpIUHATHBINA KanbKyssiTop Pinnacle.

[IpenBapuTenbHO JOMHKHBI OBITH MOATOTOBIEHBI (haliIbl CO CIHCKAaMU KOOPAMHAT OAHUX U
TEX K€ MYHKTOB B 00E€UX CHCTEMax KOOPJUHAT B TEKCTOBOM (hopmare. PekomeHayeTcs, Mo KpaiHe
Mepe, 10 MOy4YeHUs: He0OX0JMMOT0 OMbITa MOJIh30BaTHCS KOOpAWHATAMHU HE B mpoekuuu ["aycca-
Kprorepa, a reoge3smuyecKMMH SJUTUICOUJANBHBIMU KOOpAUMHATaMH. B 00OMX CIUCKax IyHKTHI
JOJKHBI pacrojaraTthCsi B OTHOM U TOM ke nopsiake. CoBnajeHre UMEH MyHKTOB He 00s3aTeIbHO.
VY HEKOTOpPHIX ITyHKTOB B Karajorax MOTYT OTCYTCTBOBAaTh 3HAaueHHs BBHICOT. J[isi paboThl B
Tabnu4HOM KOOPIAMHATHOM KAaJbKYJSITOpPE 3TO HemomycTuMo. OTCYyTCTBYIOIIHME BBICOTHI MOTYT
OBITh 3aMCHEHBI HYJICBBIMH 3HA4YCHUSMHU. JKenarenpbHO, YTOOBI BBICOTHI B O0OWX CIHCKaX ObUIH
MIPUMEPHO OAMHAKOBBIMU. J{J1s1 MOATOTOBKY (hailioB MOKET OBITh HCIOIb30BaHa (PYHKIIHUS SKCIIOPTa
KOOPJMHAT IYHKTOB M3 KaTajoroB cpeactBamu nporpammuoro nakera [EOMACTEP. Umeetcs B
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BUAY COCTaBJICHUC CIIMCKAa KOOpAWHAT IO KOMAaHIC <<CBOIIKa>>. B CBOAKY IOOJIKHBI BKIHOYATHCA
TOJIBKO Ha3BaHUS ITYHKTOB, UX KOOPAWHATBI U BBICOTHI.

I KaTanory reo|e3aMueckus NyHKTOB - M3T(42})_ -0 x|
Fatanork [vHETEl CNpaska
Ea M37 HAEkC | Hazsatme | Mapka -
B W37 M3701100 COTHHKOED 6095 i)
Eli:l Pabouan rpynna Mazo1101 BogaHoe a/ne p -~ :
-4 Ck4z M3701102 Mopososo fifhie IR
O [ o e e e M3701103 KpacHaa Hoes BiM2 3
% s M3701104 Fonewwe Kprokcn | 5910 Ak

@ var(i) 24 M3701105 MacToB e BRATEYSHTE.

i (d2i St M3701 106 NELHH fife ERONMPEEATE
@ Na7(42) 12 M3701107 WemstHHo BiMe MpeobpasoBats. ..
El--i_-l CK95 r-: lstEelnlnl :.-..-Tn Am eI

S ¥ AAnHTE
175 BIEpEHHEE MYHKTOE COCTAEMTE CEOAKY A3HHE W BBIESCTH 88 B TEKCTOERI dakin —

Puc. I15.4 Bug okOH Npu COCTAaBJICHUH CIIHCKA KOOPAUHAT 110 KoMaHe «CBOIKa»

dopmMaThel COOTBETCTBYIONINX TEKCTOBBIX IKCIIOPTHBIX (DAiIOB U (ailyioB, HMIIOPTHPYEMBIX
B TaOnuuHbIi KOOPAMHATHBIN KalbKylIaTop Pinnacle, momHOCTBIO cOBMEeCTUMEI. Paznuyine cocTout
JIMIIB B TOM, YTO MPH IKCTIOPTE M3 KATAIOTOB BBIAACTCS JIUIIB CIIUCOK ITYHKTOB ¢ KOOpJIWHATAMH. A
JUIE UMIIOPTa B KaJbKYJSTOP 3TOMY CITMCKY JIOJDKCH IPEIIIeCTBOBATH 3ar0JOBOK, COJACPIKAIIUN
nH(OPMAIIMIO O MPEICTABICHHONW B CIIMCKE CHCTEME KoopauHaT. Ha3BaHwe CHCTEMBI KOOPAHHAT
JIOJDKHO CTPOTO COOTBETCTBOBATH €€ HA3BAHMIO, 33JJAHHOMY, KaK yKa3aHO BHIIIE, B OMOJIMOTEKE
CUCTEM KOOpJIWHAT MporpaMMHOTo makera Pinnacle. Mms daiina mMoxeT OBITH NMPOWU3BOJIBHBIM,
yIOOHBIM JJIs1 TIOJTB30BATEIIS.

OO0pas3err TekcTa UMIOPTHPYEMOTro (haiia MmoKa3aH HUKE.

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

Touyno 3amomuHaTh (hopMaT HET HEOOXOJUMOCTH, IOCKOJBKY OH BCErJa MOXKET OBITh
BOCIIPOM3BEJICH SKCIOPTOM TOAXOJSIIMX JIAHHBIX, 3aHECEHHBIX JIIOOBIM YJIOOHBIM CIIOCOOOM B
CIMCOK KOOpJAMHAT TAaOJUYHOrO KallbKyJsATopa. TaOauuHbI KOOPAMHATHBIM KalbKyJATOpP HUMEET
IBe TaHenu (JIEBYIO W TPaByIO) Ui BBIIIOJHEHHs OMEpaluii ¢ JByMs HaOopamMu KOOpIUHAT
oIHOBpeMeHHO. Ilpu skcmopre B 3arojoBKe TEKCTOBOro (hailia yKas3bIBaeTcs, JaHHbIE Kakou
naHenu ObUTM SKcropTHpoBaHbl. Ilpm wmmopre B TaOnuuHBIA KOOPAWHATHBIA KaIbKYJISTOP
HaJIMYMe COOTBETCTBYIOLIEH CTPOKM TaKKe HEOOXOAMMO, OJHAKO MPU ITOM UMIOPT BO3MOXKEH U B
JIEBYIO U B NPABYIO IaHENb, HE3aBUCHUMO OT TOI'0, Kakas MMEHHO IaHENb YKa3aHa B TEKCTOBOM
Gaiine.



75

Jlaee naHO HECKOJBKO TIIOCIIENOBATENbHBIX PHUCYHKOB, II0Ka3bIBAIOIIMX HMIIOPT B
KaJbKyJsaTop KoopauHaT nyHkToB I'T'C 1-2 kmaccoB Tpaneruu M37 Ha nucte KapThl Maciitada

1:1000000.
Ilepen ummoproM HET HEOOXOAMMOCTH YKa3blBaTh THUI M HAa3BaHME CUCTEMbI BBOJIUMBIX

koopauHat. [TockobKy BBOAMMAS CHCTEMa OIMCaHa M B UMIOPTUpyeMoM (aiine u B Oubamoreke
MIPOrPaAaMMHOTO MaKeTa, TO €€ UICHTH()UKALINS TP UMITOPTE BBITIOTHICTCS aBTOMATHYCCKH.

EPlnnacle Table Coordinate calculator
Project Tools Yiew Setup ‘Window Help
; | %
o Bl | 224 h

o ] 4]
By | =l 18l =l
J—»|E—'(>|<2'E'|3'—’»|Q| El'ﬂq.—é—’« Left | Right pane I
Cartesian, Wi5S84 | Name | ¥, Right pane esian, Wi3S84 | Name | Xm | Y.m| Zm
1
open SES
x|« @E ek E-
1]
| Load data from file ko Table Calculator
File: narne: |M3?_CK42_1 -2kn Open
Files of type: ITabIe Calculatar [ tat) j Cancel |
able calculator _ 0] x|
L=l ele 458 slnls
Geodetic, 3K-42_M37 [ Mame Latitudrﬁl Cartesian, WiGE584 [ Name | Xm | Y. m| Z,m
1 m37101100 | 51°5110 1
2 m37101101 | 51°60%
R — I3 Y .
|

Puc. I15.5 Brox koopaunat CK-42 B nieByto nanens u3 daiina M-37 CK-42 1-2.

! Table calculator =101 =l
J—»|E°:>|<3‘E'|}—'»|B SIS [eft [ Right pane i
Geodetic, SK-42 M37 | Na I Cartesian, WiES84 | Mame [ X.m | Y m| Z,m

Left pane I
1 MIFoTToT T T e T 1

7| x

2 h37 1 . 21|
T I Look in: | (23 4n_37 R s s =

| Load daka From File ka Table Caleulz E] M37_CK42_1-2kn

File name:  |M-37_CK35_1-2 Open |
Files of type: ITabIe Calculatar [%.t=t] j Cancel |

Puc.I15.6 Beox koopaunat CK-95 B paByto nanens u3 daitna M-37 CK-95 1-2.
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Table calculator =10l x|
L|=| el e | 5[5 eB G|rlf |
Geodetic, SK-42 M37 | Name Latitud(ﬁl Geodetic, SK95 | Name Latitude 3
1 M37101100 | 51°%510 1 W37101100 | 51°5105.381

2 MIF101101 (517605 | 2 WU37101101 | 5176052433
ld | Ll_l <I | _'l_I

Puc.I15.7 Bun nanenei KOOpAMHATHOTO KaJIbKYJIATOPA MOCIIE UMITOPTA.

[locne »sToro mporpaMMa TrOTOBa K BBIUMCICHHIO MapaMeTpoB KOOPAMHATHOTO
npeoOpa3oBaHusl U3 CHCTEMbl KOOPJIMHAT JIEBOM MaHENIM B CUCTEMY KOOpDAMHAT MpaBOW MaHENH.
OpHako, MOCKOJIbKY B UJCOJIOTHI0 KOOPAMHATHBIX NMPEoOpa30oBaHM 3a710KEHO HCIIOIb30BaHHUE IS
atux uene cucrempl WGS84 kak ONMOpHOM WM IPOMEXKYTOUHOM, TO KOOPAMHATHI B IpaBOU
TaHeNW JIOJDKHBI OBITh TIPeIBapUTENbHO MpeoOpa3oBanbl B cucteMy WGS84. CooTBETCTBYIOIINE
napaMeTpsl IpeoOpa3oBaHus ObUTH YXKe 3aJjaHbl, KaK MOKa3aHO paHee.

CooTBeTcTByIOIIEEe TPEOOpa30BaHUE MOXKET OBITh BBIMOJTHEHO IPOCTHIM Ha3HAYCHUEM
TpeOyeMoii CUCTEMbI KOOPAUHAT JUIs JICBOM MaHEIH.

BbI30B OKHa Ha3Hau€HUs CHUCTEM KOOpJUHAT JUIsl 000N U3 ABYX MaHENell BBIMOJIHAETCS
CaMOU JIEBOM KHOITKOW MEHIO.

CooTBeTcTBYyIOIIIEE OKHO YK€ Mociie BbIOOpa Ui MpaBOM MaHeIM CHCTEMbl KOOPAWHAT
WGS84, a takke OKHO C yke MpeoOpa3oBaHHBIMH KOOpJIWHATAMH TPAaBOW MAaHENTW MOKa3aHbl Ha
JIBYX CJIEIYIOIINUX PUCYHKaX.

i
Left pane Right pane
Syztem type Syzten type
’71"'%(2 i+ BLH " Gnd " Local ’V("XYZ i+ BLH " Gnd " Local
Syztermntdatum ISK_42 Ma7 j Systemidatum
Zone I j Zone

0k, I Cancel | Help |

Puc. I15.8 Bux okHa nocie BeIOOpa /ISt IpaBoi aHeu cucteMbl koopauaat WGS 84

W=
S| 27|

Geodetic, S5§-42 M37 | Name Latitudé Geodetic, WES84 | Name Latitude i’

1 f MIF101100 | 51°5110 1 b7 101100 [ 5101052

_|Ca|cu|ate 7-pararm

2 rI7101101 5'|‘°5D'5v 2 b7 101101 51"‘50'52.3!v

| Calculate 7-parameters transform

Puc. I15.9 Bup okna ¢ nmpeobpazoBanHbIME KoopauHataMu WG 84 mpaBoit maHenu

Ha BTOpOM M3 3THX pHUCYHKOB IOKa3aHa KHOIKA YyMpaBJeHHs, 3aIlyCKarolas Mpolecc
BBIYHCIICHUS TTApaMETPOB KOOPAMHATHOTO MpeoOpa3oBaHUsl.

Ha puc. I15.10 moka3aHo OKHO C pe3yJbTaTaMH BBIYHCICHUNA MapaMeTpoB U rpaduKamMu
BEJIMYMH OCTAaTOYHBIX HEBSA30K B MIAHOBBIX KOOPJIMHATAX B COOTBETCTBHUU C MOPSIAKOM CJIEIOBAHUS
ITyHKTOB B CHUCKE (camMO MpaBoil KHOINKOW MEHIO MOKET ObITh BbI3BaHa TaOJMIA C BEJIMYMHAMHU
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HEBs30K). [lapameTpsl onpenensiroTes 1moja OOBIYHBIM YCIOBHEM METO/la HAaMMEHBIINX KBaJIpaTOB.
IIpu 06paboTke HUKAKOH OTOpPaKOBKU He Ipou3BoauTca. OTOpakoBKa BO3MOXKHA TOJBKO BPYUYHYIO
WCKJIIOYEHUEM M3 O0OUX CIHMCKOB IYHKTOB B MaHENSX OTOPaKOBBIBAEMBIX IMyHKTOB. IlomydeHHbIe
napaMeTpbl MOXHO COXPaHUTb, MCIOJB3Yys CIHELUANbHYI0 KHONKY MEHIO, YKa3aHHYI0 Ha pHC.
I15.10. OmnpenencHHble MapaMeTPbl MOTYT OBITH COXpPaHEHBI MO TEM K€ UMeHeM s Datum, mon
KOTOpbIM cooTBeTcTBytomas peanuzauus SK-42 M37 cucrembl CK-42 Obuta mpeaBapUTelIbHO
ompeneneHa B OHOIMOTEKe ¢ HecNeNUPHUIMPOBAHHBIM 3HAYCHHSIMH TapameTpoB. llpu sToMm
napaMeTpaM IPHCBAMBAIOTCS IOJydYeHHbIe 3HaueHus. [lomydyeHHble napameTpsl MOTYT OBITh
COXpaHEeHbl M Kak HOBbI Datum mox npyrum mmenem. IlonmydyeHHbIE mapaMeTpsl MOTYT OBITH B
1r000€e BpeMsl epeorpeieieHbl ¢ UCIOIb30BaHUEM M3MEHEHHOIO COCTaBa MCXO/HBIX JAHHBIX WIN
OTPEaKTUPOBAHBI BPYYHYIO, €CIM M3 KaKOro-JIMOO HCTOYHHMKA HM3BECTHHI 0OJee MOAXOJSIINe
rapaMeTpsl.

Datum parameters and Transformation Residuals o ] |

alalalx| # 8 _ o8l
gl B e

D% 36 G62RRA79 m |-
D: -119 5640598 m
DZ: -65.04878134 m
R¥: -0 408525933 "
. — || rv: -0.2100804154 *
1 RZ: -0.8618799098 "

1 \ Scale: -3.9071458469 ppm
0 ; : y Ellipsoid name: KRASS

[»

i Da x|
05 — 2
. ‘ Mame: [Sk-42_M37
T T T ] T T 1T | — Comment: [TapameTpe CK42 anaTp M35
sl — o OK I Cancel | Help | LI
4| ol

X

| 201,078

Zancel |

Puc. I15.10 Bun okHa ¢ pe3ynpTaTamMu pacuera napaMmeTpoB U rpaduku
BEJIMYMH OCTATOYHBIX HEBSA30K B IJIJAHOBBIX KOOPJMHATaX ITyHKTOB

Ha puc. II5.11 mokazan BuJ OKHa ¢ OOHOBJICHHBIMH JAaHHBIMH [UIS TapaMETPOB
npeobpazoBanus JIokanbHOU peanm3aruu CK-42 na yuactke tpanenuu M37.
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“ Coordinate System and Geoid editor - |EI|£|
Elipsaid - Datum IGrid s_l,lsteml LIt | Geoid | Local Systeml

Comment: |Maparerpe CKAZ ana tp M37

[~ Unzpecified 7 parameters
gl =

D¥: [aemezee mOY:  [71366406 m D2 [gRn4a7e m

R [o4mesz " AY. [o2too6 " RZ [oeetes

Scaler [390715 PP

Ellipzoid name: KRASS

Sk-42 W3702
Sk42
Sk42_M3I7

= |
K95 |

Mew.. | Edit.. | [relete | Flestnre..l

|mpaort.. | Expaort. |

Puc. I15.11 Bun okHa ¢ 0OHOBJIEHHBIMU TaHHBIMH JIJIs TAPAMETPOB
npeoOpazoBanus JokabHOH peanmm3anmu CK-42 Ha ydactke Tpanemuu M37

JlJis ucmonb30BaHUs TOJMYYEHHBIX MapaMEeTPOB C IENbI0 MpeoOpa3oBaHUs KOOPIUHAT M3
CK-42 B CK-95 B TOM k€ TaOJIMYHOM KOOPJAMHATHOM KAJIBKYJISITOPE AOCTATOYHO MMITOPTHPOBATH
WCXOJIHBIC KOOPJUHATHI, KaK 3aJaHHbIe B cucTeMe koopauHat SK-42 M37 B mo0yro U3 naHeneu u
MepeHa3HaunuTh I 3TOM mMaHenu cuctemy koopawHaT ¢ SK-42 M37 ma SK95. [TogoOHBIM xe
00pa3oM BBINIOJHSETCS U 0OpaTHOE Mpeodpa3oBaHue.
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IIpuaoxenue 6. HpaKaneCKue NpuMEPbI UCITOJb30BaHUA MTapaMETPoOB
OPTOroHaJbHOI'0 KOOpAUHATHOI'O npeoﬁpazoBaHnﬂ.

Jnst mpakTHYecKuX mpuMepoB ObLT BbIOpaH ouH u3 yyactkoB I'T'C, ms kotoporo B npui. 4
NPUBOAMINCH TPUMEPbl HCHOJIB30BaHMA IM(ppoBbIX Mozeneil. Ilapamerpbl  opTOroHasBLHOrO
npeoOpa3oBaHus onpenessuiuch kak mo BceMm myHktam [TC 1-2 kmaccoB B rpanunax jmcra M37
MacmTaba 1:1 000 000, Tak u m1st Oojiee OTpaHMYCHHBIX YYAaCTKOB IUIOIMIAABIO B 1-2 JMCTa KapThl
macmraba 1:200 000. HeGonpbiime y4yacTKu BBIOMpAIMCh Tam, TJl€ BO3HUKAIM KaKHe-JIHOO
OCOOEHHOCTH MpHM  HUCHOJNb30BaHUM LUGPOBBIX Mozaenel. I  OHEHKM  MOJy4YeHHBIX
npeoOpa3oBaHuii ucmonb3oBaMch Takxke W MyHKTBl ITC 3 kmacca. C yderom pe3ysbTaTos,
MOJyYEHHBIX MNpPH MOCTPOCHUM LMU(MPOBBIX MOAENeH, M3 HCXOAHBIX JAHHBIX cpa3zy XKe Obll
HCKIIIOYEH MyHKT | kiacca Ha jucte M3717, naBaBiimii METPOBYIO BEJIMUUHY HEBSI3KH BCIICICTBHE
SIBHO Ipy0OOH OIIMOKY B MOATOTOBKH UCXOAHBIX JAHHBIX B KaTajuore.

Puec. N6.1. Aethopmauyuu CK42 Ha yyacTre nveta kaptel M37 m-6a 1:1000000

[=] pifference between: M-37_CK95_1-Z.kxk, M-37_CK95p_1-Z.kxk,
CERIIIS 39°EII|:I'EIEI" 40°00000" 41°00000

420000

Foal

513000 v
!

.

&

LT

50°30'q0

!
{
WY
ARK/AT

j

4373000

/
i

B

4273000

.
MacwTab EekToROE
—— 1m

+ 1kKn
# 2Kn
I
Ha puc. I1.6.1 B Bue BEKTOPOB MOKa3aHbl BEIMUMHBI HeMMHEHHbIX Aedopmanuii I'TC 1-2
kimaccoB B cucteme CK-42 mo otHomenuto k ganapM 1o ['T'C B CK-95 B rpanumax nucra KapThl
M37.




Bekropa cmemienuii (HeaMHENHHBIX JedopManuii) MOMydyeHbl KaK Pa3sHOCTH KOOPAWHAT
myHKTOB B CK-95 1 KoOpAMHAT 3THX K€ ITyHKTOB B 3TOM K€ CUCTEME KOOpJUHAT, HO MOJIyYEHHBIX B
pesyabTare npeobOpasoBanus u3z CK-42. Mcnonb3oBanocs 7-MH mapamMeTpUyecKoe OpTOrOHAIBHOE
npeoOpa3oBaHuEe C TapamMeTpaMM, IMOJyYeHHBIMH B TaOJMMYHOM KOOPAMHATHOM KabKYJISTOpPE
Pinnacle no xoopauHaTam myHKTOB 1-2 K1accoB Ha 3TOH TpameruH.
Ha pucynkax [1.6.2 A, B, C u D noka3ansl B yBeJIMYEHHOM MacIITa0e OTAEIbHBIE ()parMeHTHI
puc. [16.1 na Te ydactku I'T'C, Ha KOTOpBIX OBUIM MONYyUYEHbl AHOMAJIbHBIE HEBSI3KM IPH MOCTPOCHUU
udpoBoit Mozenu npeodpazoBanus koopauHaT (cM. puc. [14.2 npunoxenust 4). Ha pucyHkax BHIHO,
YTO AaHOMAJIbHBIE HEBSI3KM MOJIyYaJIMCh B JABYX CIydasx: KOTJa BEIMYMHBI OCTATOUHBIX PACXOXKICHUM
KOOPIMHAT JUIS OT/IENIBHBIX ITyHKTOB HE COOTBETCTBOBAIIM 00IIIEMy XapakTepy AedopMaryii KOOpJrHaT
OKpY’KaloIUX IyHKTOB ((pparmMeHTs! A m D) minm xorga y OfHOrO HyHKTa MMEJNOCh JiBa LIEHTpa,
OTHECEHHBIX K Pa3HbIM KJIaccaM C HECOTTIaCOBAHHBIMU MeXly co00il koopiuHaTtamu. B obounx ciyuasx
JI0 TIONYYEeHHUs] OKOHYATEeNbHOM Mopenu mnpeoOpa3oBaHus KoopAuHAT (0o uudpoBoi, mudo 7-mu
rapaMeTpryecKoi) HeoOXOMMO TIPOBECHUE aHAJIM3a ISl BBISIBICHUS IPUYMH TAKUX PACXOXKICHUH U
uX y4era.
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Puc. N6.2A,B,C,D. Aethopmauun I C B CK42 Ha oTaenbHbIX y4acTkax nHeTa M37.
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Pue. M6.3a. Onpeenenne napameTpos npecGpasoBaHiA AnA Tpaneuuii M3702 n M3703 Ha puc. 116.3a moOKka3zaHbl
Datum parameters and Transformation Residuals —1gl; pGSyJ'ILTaTBI OHpe,I[eJ'IeHI/I}I HapaMeTpOB

flalafx| #[Er

== e 10 KOOpAMHATAaM IyHKTOB 1-2 KjlaccoB
] DY: -116 5745703 m Ha yYacTOK OOBEeIWHEHHBIX Tpareruii
035 R 5.7 4bonsenta M37-11 u M37-11I nuctoB kaptTsl M-6a
] R e 1:200000. OtoT y4acTOK
T Scale: -5.362805063 ppm COOTBETCTBYET (pparMeHTy «A» Ha

Ellipsoid name: KRASS

pucynkax [16.1 u I16.2. ITonuepkHem,
YTO MapaMeTpbl, OINpeAeseMble 10
koopauHaraMm nyHkroB ITC Ha
OTpaHUYEHHOW TEPPUTOPUH, SIBISIFOTCS
[0 CYLIECTBY HHTEPIOIALNOHHBIMU
Kodp(uUIMeHTaM W HE  UMCIOT
5 50 Prithumbers [ YCTKOIro reoMEeTpruvIeCKoro CMhbiCia,
acCOLMMPYEMOTO c MOHITHEM
JJIEMEHTOB OPUEHTHPOBAHUS CHUCTEMBI

KoopauHat. X MOXKHO paccMaTpuBaTh Kak apaMeTphbl JJOKAJIBHOTO MpeoOpa3oBaHus KOOPIUHAT.
Ha puc. 116.30 nmns sTux Xe Tpameuuii Moka3aHbl BETHMYHUHBI OCTAaTOYHBIX pa3zHOCTEH
koopauHat myHKToB B CK-95 wu
KOOpAMHAT  3THX  JK€  IIyHKTOB,

Puc.MN6.36. OcTaTouHbIe pacXoXAeHHA KOOPAHHAT Ha Tp. M3702 w M3703

[=] pifference between: 0203CK95.Ext, D203CK95p, ] ] | TIepeCYUTAHHBIX u3 CK-42 C
FOOODT 372000 ITMDO0T A0DO0T GERN00Y DO 9000
HCTIOJIb30BAaHUEM [apaMeTpoB
,/ / / f I JIOKAJIEHOTO KOOPAHMHATHOTO
“ J ) \ s, npeoOpa3oBaHuUs. [IpotuBOpeuus
/ ol SRS N MEKTY BEKTOpaMHU OCTAaTOYHBIX
ST 7 —_ | pacxokJieHuil OoJiee HarJIAIHBI, YeM
'\‘ N ™ Ha pucyHke [16.2a. Camu BeaMUMHBI
- o
4 | B P N OCTATOYHBIX  PACXOXKACHUUN ele
‘_‘—b
o sy | OCTaroTCs H3JIUIIIHE OOJIBIINMH,
[T
4 a ! . - o yTOOBl TNPUMEHUTHh €IWHBIM Habop
L -
B1°30M0" i ™ - e mapaMeTpoB OPTOTOHAIBHOT' O
—
/ 1 . - npeoOpa3oBaHusi OAHOBPEMEHHO IS
—— 05m o
/ /' S e BCEX IIYHKTOB Ha 3TOW TEPPUTOPUHU.
dvmax= 0.365
Puc. MM6.4. OcTaTOMHBIE YENOHEHHA KOOPAHNAT. H3-3a 3aMETHBLIX JIOKAJIBHBIX OIIHOOK KOoOpAuHaT
Tpaneyus M3702 OCTaTOYHbIE PACXOXKICHUS OCTAIOTCS OONBIIMMH U IPH
WEO00T | AF0000 | 3FEA0000 | 37es000t OrpaHM4YC€HUN TCPPUTOPHUN HpCO6p330BaHI/I5{ KOOpAUHAT
X I TOJIbKO 0J1HOM Tpanenueir M3702 (cwm. puc. [16.4)
szu0 b | ‘
.\‘\
~— R
P E— [3
GETIR) L .
. P 4 v\b
514000 K
f e J‘
I ¥
il J
E1*3000"
y 4 \
4 N
# ¥
512010 p e
d¥max=0.203
dvrmax= 0.238
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Puc. M6.5. OnpeaencHHe napaMeTpoB npeodpasosaHdA AnA Tp-UHH M3717 M 0CTaTOYHEIE YKNOHEHHA.

£ Datum parameters and Transformation Re M |=] B =] Difference between: 17CK95.EHE ]

Ql _q| Qlﬁl ﬁl IE E’l%l 40700000 40720000 40040000 4170000
W . v &
Meters —— || D 2604436654 m 1 '\
esiduals D -128.016387 m ——
1 v E DZ: -50.89286302 m S0°3500T \
008 — o -0.4562147423 " 4
1 Fv: -0.2649152351 " " I
. RZ: -0.9137342947 " < g
0 — Scale: -0.6164674631 ppm 3 ‘l
. Elipsaid name: KRASS £ .t t L
005 — 50°1500" w
_ < A
=
T T T T | T F‘ .;l .,,.-"'—#
Prthumbers [ | | 0.1m
4 dimaxe 0115 < |
dvmax= 0.077

g tpaneunu M3717 oproronanbHoe mpeoOpa3oBaHue JaeT 3aMETHO JIyUIlie Pe3yIbTaThl.
Kak BumHO Ha puc. [16.5 ocraTouHble YKIOHEHUS JIMING IS ABYX IMYHKTOB 2 Kiacca Omu3ku k 10
cM. [y GOJIBIIMHCTBA OCTABHBIX TYHKTOB OHU 3aMETHO MEHBIIIE.

Hcnonp3ys mapameTpsl npeoOpa3oBaHus, MOMyUYEeHHBIE M0 KOOpAUHATaM 1-2 KIIAacCOB LIS
Tpanenuu M3717, 6buto BbIIONHEHO MpeoOpa3oBanue koopauHat CK-42 B CK-95 ans myHKTOB
I'TC 3 knacca Ha TOH K€ Tpaneuuu.

Ha puc. [16.6 noka3zaHbl BEeIWYMHBI OCTAaTOYHBIX PACXOXJICHUH B 3HAUEHUSX OPUTHMHAIBHBIX
KoopauHat MyHKTOB 1-3 kimaccoB B CK-95 m koopauiHaT 3THMX ITyHKTOB, MOJYYEHHBIX B PE3yJsibTare
OpTOrOHaJILHOTO NpeodpazoBanust U3 CK-42. B 0cHOBHOM NOJTy4eHbI IOCTATOYHO yIOBJICTBOPUTEIIBHbIE
pe3yJibTaThl. McKimroueHne coCTaBIsItOT HECKOIBKO ITyHKTOB B CEBEPO-BOCTOYHOM YTy TPAIELIUU.

Pue. M6.6. OcTaToyHbIe pacxoxaeHHA koopanHaT nyHktos ITC 1-3 knaccos
NpH OPTOTOHANBHOM NpeobpasoBaHHK AnA Tpaneuud M3717

[ pifference between: 17CK95_1-3cltxt, 17CK95p_1-3¢ =10l Pue. N4.66. OcTaTo4HbIE PACXOKAEHHSA KOOPAHHAT
00 40°0000" 4071000 4D°2|D'DD" 4D°3|D'DD" 400400007 40°50°00" 41°00'00" 41+10°00" N-ToE 3 KNacca NPH NPeoBpasoBaHiy
oAD" “h ,'{ T ,\ KOOPAHHAT N0 YU POBOH MOZENH.
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71. L_, K s = r - L Br—= 4y IS X, Is Y == 42 17
- i, chy {mang) == 122 5.7
* - P il de dly (min) == 16.6 45
ROFO000"
" 1 En
2 deman= 0.248
«# £ KL dvmax= 0.085
‘, 3 Enx

Jna cpaBHeHusi psmom Ha puc. [14.66, B3ITOM U3 NpuiiokeHUs 4 TMOKa3aHbl OCTATOYHBIE
pacxoKAeHHsT KOOPIMHAT TPH HCIOIB30BaHUM JUTA TPeoOpa3oBaHMsl HU(PPOBOW MOJIENH IS BCEH
Tpaney M37. OOmmil XapakTep MOBEIAECHHS OCTaTOYHBIX PACXOXKIEHUH (C y4eTOM pa3HHILIBI
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MacmTabOB W300paKEHUSI BEKTOPOB) MPAKTHUYCCKH OJMHAKOB Ha 000MX pUCyHKax. OIHAKO OOIIHiA
YPOBEHb OCTaTOYHBIX PACXOXKICHUH MPU UCIIOIb30BAHUM MIPe0oOpa30BaHUsl KOOPAMHAT MO LU(pPOBOM
MOJIeTM HWKe. MeHbIIIe M KOJIMYECTBO OCTATOUHBIX PACXOXKICHHUH, 3aMETHO IMPEBBIMIAOIINX OOIIUIA
YPOBEHB.

B omnmume ot mcnonb3oBaHusA HU(PPOBBIX MOJAENEH JOMOJHEHHE COCTaBa OMOPHBIX MYHKTOB
OyHKTamMM 3 u (wiM) 4 KIaccoB HE NPHUBEIET K MOBBILIEHUIO TOYHOCTH OPTOTOHAILHOIO
npeoOpa3oBaHusl HA OJHON M TOW K€ TEPPUTOPUH, HO MOXKET CIIOCOOCTBOBAThH Oojiee dPPeKTHBHOMY
aHanu3y npoOsieMHbIX cuTyaruid. [Ipn HeZoCcTaTOuHOM TOYHOCTH OPTOrOHAIBHOIO MPeoOpa3oBaHMs
MOXET OBITh PEKOMEH/IOBAHO JIUIIIb YMEHBILICHUE Pa3MEPOB TEPPUTOPHH, [Tl KOTOPOH ATH TapaMeTphl
onpenenstoTes. [Ipu 3ToM, 01HaKO, KOJTMYECTBO MCHOJIB3yEMbIX OMOPHBIX IyHKTOB HE JOJDKHO OBITH
OYEeHb MaJbIM, YTOOBI COXpAaHWIACh BO3MOXKHOCTH OOHapykeHHsi TpyObix ommbok. [Ipu
HEOOXOIMMOCTH OTpaHMYEHHs Pa3MEpOB TEPPUTOPUU HMCIOJIL30BAHHE JIOTIOJIHUTENBHBIX IyHKTOB 3-4
KJIaCCOB MOXKET JIaTh 3aMETHBIN A(P(EKT B OBBIIICHUN TOCTOBEPHOCTH IIPEOOPa30BaHMsl KOOPIUHAT.

Heo06xoauMo [1OTIOJIHUTENBHO MOJYEPKHYTh JBa OCHOBHBIX CBOMCTBAa OPTOrOHAJIILHOTO
npeobOpazoBanus. [Ipu TakoMm mpeoOpa3oBaHUM C OJHOHW CTOPOHBI TOJIHOCTBIO COXpaHSIETCs
BHYTPEHHSS TOYHOCTb (KOH(UTYypalusi) NOJOKEHUNH MyHKTOB MCXOAHON CUCTEMbI KOOPAMHAT, a ¢
JIpyrol CTOpPOHBI TpeoOpa3oBaHHBIE KOOPIMHATHI HAWIYYIIUM 00pa3oM “BIOUCHIBAIOTCS B
KOHEUHYI0 CUCTEMY IO COBOKYIHOMY IOJOXKEHUIO IYHKTOB, OPUEHTHPOBKE U MaciuTaldy. MHbMu
CIIOBaMH,  Takoe IMpeoOpa3oBaHME TPHUBOJUT K MHUHHMHU3ALUU WM3MEHEHHH B TOJOXCHUU
KOOp/JIMHATHOM CETKM KOHEYHOW cHCTeMbl. TakuMm o00pa3oM, OpTOroHajbHOE NpeoOpa3oBaHME
MOJKET HCIOJIB30BATHCS KaK MHCTPYMEHT MOJECpPHHU3AIMH UCIIOJIb3YEeMONH CHCTEMBI KOOPIMHAT Ha
OCHOBE HCIOJb30BAHUS HOBBIX 00Jie€ TOUHBIX I€OJE3UYECKUX JaHHBIX IO BCEH CeTH WM Ha ee
OTJENBHBIX YYaCTKaX.

[IpuBeneHHbIE TPUMEPHI MO3BOJSIOT OUYEPTUTH KPYT OCHOBHBIX 3aj1ay, PEHIEHHE KOTOPBIX
palMoOHAIBFHO BBIMIOJIHITH C UCIOJNB30BAaHHEM OPTOTOHAIBLHOTO TpaHC(HOPMUPOBAHUS KOOPAWHAT
IIPY NIEPEXOAE K MPUMEHEHMIO cucTeMbl koopanHaT CK-95.

1. O0uwmii aHamu3 XapakTepa JIOKaJbHBIX W peruoHanbHbIX Aedopmanuii IT'C u naHHBIX
reoJIe3NYeCKNX CheMOK, BRINOJIHEHHBIX B CK-42.

2. BrisiBieHue mpoOJeMHBIX JAHHBIX B KaTajorax koopauHaT nmyHKToB I'T'C. IlpoBenenue
COOTBETCTBYIOLLETO aHAJIN3a UCXOAHBIX JaHHBIX PEKOMEHIYETCs, MPEXIE BCEro, B OKPECTHOCTSIX
TeX MyHKTOB, JUIS KOTOPBIX BO3HUKAIOT OOJbIINE HEBSI3KU MPH MOCTPOCHUU LU(POBBIX MoJenen
npeobOpazoBanust koopauHaT Mexay cuctemamu CK-42 wu  CK-95 mnepen mnomydeHnem
OKOHYATEeJIbHOM MOJIENH.

3. MogaepHu3anus pe3yabTaToB Fe0Ae3MUeCKUX U TONOrpauuecKuX CheMOK, BBIITOJHEHHBIX
panee B CK-42, B Tex ciydasx, KOTJa CTaBUTbCSA 3aJaya IOBBIIIEHUS MX TOYHOCTH IIpH
OJTHOBPEMEHHOM  BBIIIOJIHEHWM YCJIOBUS MUHUMM3alMKM oOmux pacxoxiaeHuii ¢ CK-42
(MMHUMAJIBHBIX CMEIICHUH CETKU KOOPJIMHAT paHee BBITOJHEHHBIX ChEMOK).

4. TlpeobpazoBanne koopmauHaT w3 CK-42 B CK-95 Ha Tepputopusx ¢ HEOOIBIIUMU
HenuHeiinpiMu  gepopmarmsivu [TC B CK-42 u Ha OrpaHMYEHHBIX TEPPUTOPHAX C HEOOJBIIUM
KOJIMYECTBOM  JaHHBIX, HEJOCTATOYHBIX [UI1 IIOCTPOCHUS HAJIEKHBIX LUQPPOBBIX MOJENeH
npeoOpa3oBaHus KOOPAMUHAT.

B 1poTHBONONIOKHOCTE OPTOrOHATBHOMY HMPEOOPA30BAHUIO MPHU HCIOIB30BAaHUM LUPPOBBIX
Mozienelt  o0ecreyrBaeTcsl COXpPAHEHHWE TOYHOCTM TOM CHCTEMBl KOOPIMHAT, B KOTOPYIO OHH
npeoOpas3yroTcsi, BILUIOTh 10 TOYHOIO COBINAJICHHS 3HAUYEHWH KOOPAMHAT Ui OOIIMX IYHKTOB OOEHX
cucteM. [lostomy 3TOT MeTon, 3((EKTUBHBIM MPU MEPEBBIYUCICHUN KOOPIUHAT U3 MEHEEe TOYHOU
cucreMbl CK-42 B Gomnee Tounyto cuctemy CK-95, He mpurofeH HEMOCPENCTBEHHO i OOpaTHOM
3a7a4d MOJEPHHU3ALMM paHee MCIOJB30BaBILCHCS cHucTeMbl KoopauHat, Oyap To CK-42 wmm
OCHOBAaHHBIC HA HEW MECTHBIE CUCTEMBI.

Hcnonb3oBanue A npeoOpa3oBaHus KOOPAMHAT LUPPOBBIX Mojenel 6osee 3((eKTUBHO
IPU YCIOBMM MHCIIOJB30BaHMUA JIOCTATOYHO OOJBIIOrO KOJIMYECTBA OINOPHBIX IyHKTOB C
KOOp/AMHATaMHU, U3BECTHBIMU B 00eux cucrtemax. OJHaKo 3TOT MeTOJ 00J1aaeT OrpaHUYCHHBIMU
BO3MOJKHOCTSIMM BBISIBJICHHS M aHAIM3a aHOMAJbHBIX JaHHbIX. [Ipy MajaoM KonuyecTBe OMOPHBIX
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MyHKTOB OOHApyXUTh JaXke SBHO TIpyOble OMIMOKKM TpPHU IOCTPOSHUH HH(POBBIX Mojaenen
MIPAKTUYECKH HEBO3MOXKHO.

Ilpumeuanue: Ilpozpammnsie cpedcmea, UCHONB308AHHbBIE NPU NOO20MOGKE OAHHO20
omuema 014 OMOOPAI’CEHUA HA CXeMAX NIAHOGHIX NOJONHCEHUIl NYHKMOG CeMmu U 6eKMopos
OCMAMOYHBIX PACXOHCOCHUN KOOPOUHAM, He 6X00Am 6 COCMAG NPOZPAMMHBIX NAKEMOS
TI'eomacmep u Pinnacle.
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Ipuioxkenue 7. Cxema 30H OTBETCTBEHHOCTH aj3poreoe3nveckux npeanpusatuii Pockaprorpagum Ha Teppuropuun
Poccuiickoit ®egepaunu

34
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4 |35 |3 |37 |38
[ AcTtparackoe
Bl N deporecgesuya’
B Eanruiickoe
B BepsHeEomHckoe
I EepsHe-Eruceicroe
[ Boctouno-Cutupckoe
[ NaneHesocTouHOE
] 3ataskansceoe
[] 3JanagHoCubupcroes
Bl N0 "WHxreonezua'
I ¥ pacHoApokoe
B Mockosckos
I Hoeropoackoe
B NMpurdopcroe
] Ceeepo-eocTovHoe
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CpegHeB0HCE D
M0 "Ypanas poreopesua’’
| s
B Axyrcroe
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IIpuioxkenue 8. Cxema pacnojiokeHHsi PETHOHOB, VI KOTOPbIX TpedyeTcsi KOppeKTUPOBKa KapT macmrtados 1:10 000,

1:25 000, 1:50 000

| Cxema pacnonomeHns pervoHoB, AN KOTOPLIX TPEGYeTCH KOPPeKTMPOBKA KapT MacwuTaGon 1:10 000, 1:26 000, 1:50 000

YonoaHbe oGosHaYeHMA t
| - paficH, He TPeGyCLMe HOpPEXTHRCMM KEPT WBcLTESe 1 10000 m Mefeve 1 | 1 s }

| - pafoHsl. TpeSyowme KOPDREKTHPOBNH KapT MacwTaSa 1 10000 » spyrHee

- palion s, TpeG ol Me KODDEKTHDOSG KEPT MacwTefe | 25000 » soyTres |
I

- pafonsl, TPeSsOUWe HOODEKTH DOSEM SBDT wacwTabe 1 50000 « wpryrses

- Gepercaan NMHUWA

- MPEHULUE TePPUT opWn Poccun
Fopr 20HTRNM NpoBegest Yepes 1M 150°
o - Macwma b no §0-of mapa e 1:100 000 000 | I B o
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Ipuaoxkenue 9. Kapra-cxema BbICOT KBa3ureonaa Haja ymnnconaom Kpacosckoro na reppuropuro Poccun

YoenosHbe oSosHadeHun

- OTPMYATENLHE S IHAYeHUS BRICOT
= HYTISBGIE IHAUEHA BeICOT

- MOMOMHTENSHE S IHIYEHUA BsiCaT

- FRAHWUE TERPHTORHK Paccumn

e N

FN - Beperopas NMHKA

KapTa-crema NocTRoeHa No Mogenn MAD-98

FopuaoHTanu nposefexs Yepea 2 M
MacwraG no 80-@ napannena 1:100 000 000
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Ipuaoxenue 10 Kapra-cxema BbICOT KBa3Ureouaa HAJ 00IMM 3¢MHBIM JJIMIICOUIOM Ha Tepputopuio Poccuu

YonoaHem ofoaHadyeHus

- OTPULATENBME S IHAUSHKR BRICOT

- HYMNEeB: 8 JHAYEHUR BECOT

- NOMOMATENBHBIE IHAMEHHWA BhiCOT

T

- rpaHWya TeppuTopHKe Poccwmin
TN . Geperopan NUHKS
FNopuaoHTanu NposefeHs yepes 2 M
Macwrad no 60-A napannenw 1:100 000 0G0

HapTa-cxema nocrpoeHa no mogens FTAC-O8




	Руководство пользователя по выполнению работ в системе координат 1995 года (СК-95). ГКИНП (ГНТА)-06-278-04. Москва, ЦНИИГАиК, 2004
	АННОТАЦИЯ
	ПЕРЕЧЕНЬ сокращений
	ВВЕДЕНИЕ
	1. ОБЩАЯ ЧАСТЬ
	1.1. Система координат 1942 года
	1.2. Система координат 1995 года
	1.3. Основные положения дальнейшего развития государственной геодезической сети Российской Федерации
	1.3.1. О концепции развития системы геодезического обеспечения
	1.3.2. Основные принципы дальнейшего развития государственной геодезической сети
	1.3.3. Фундаментальная астрономо-геодезическая сеть
	1.3.4. Высокоточная геодезическая сеть
	1.3.5. Спутниковая геодезическая сеть 1 класса, астрономо-гедезическая сеть и геодезические сети сгущения
	1.3.6. Геодезические сети специального назначения
	1.3.7. Организация работ и проектирование сетей
	1.3.8. Математическая обработка измерений в ГГС
	1.3.9. Каталогизация и хранение информации


	2. ПЕРЕХОД ОТ СИСТЕМЫ КООРДИНАТ 1942 ГОДА  К СИСТЕМЕ КООРДИНАТ 1995 ГОДА
	2.1. Перевод геодезических координат 1942 года в СК-95 методом уравнивания и методом трансформирования
	2.2. Общие рекомендации по использованию методов перевода геодезических координат 1942 года в СК-95
	2.2.1. Уравнивание
	2.2.2. Нелинейное преобразование координат с использованием цифровых моделей
	2.2.3. Преобразование координат методом ортогонального преобразования
	2.2.4. СК-95 и местные системы координат.


	3. ДЕФОРМАЦИИ СК-42 и СК-95
	4. АВТОМАТИЗИРОВАННЫЙ БАНК ГЕОДЕЗИЧЕСКИХ ДАННЫХ И КАТАЛОГИ КООРДИНАТ ПУНКТОВ ГГС В СК-95
	5. ВЫПОЛНЕНИЕ НОВЫХ ГЕОДЕЗИЧЕСКИХ РАБОТ В СИСТЕМЕ КООРДИНАТ 1995 ГОДА
	СПИСОК ЛИТЕРАТУРЫ
	ПРИЛОЖЕНИЯ
	Приложение 1. Параметры связи между системами координат СК-95 и ПЗ-90
	Приложение 2. Прямой и обратный переход от геодезических координат к пространственным прямоугольным координатам
	Приложение 3. Создание и использование цифровых  моделей преобразования координат между СК-42 в СК-95 в программном пакете ГЕОМАСТЕР
	Приложение 4. Практические примеры создания и использования цифровых моделей преобразования координат между СК-42 в СК-95 в программном пакете ГЕОМАСТЕР
	Приложение 5. Определение и использование параметров ортогонального преобразования координат
	Приложение 6. Практические примеры использования параметров ортогонального координатного преобразования
	Приложение 7. Схема зон ответственности аэрогеодезических предприятий на территории Российской Федерации
	Приложение 8. Схема расположения регионов, для которых требуется корректировка карт масштаба 1:10000, 1:25000, 1:50000
	Приложение 10. Карта-схема высот квазигеоида над общим земнвм эллипсоидом на территорию России
	Приложение 9. Карта-схема высот квазигеоида над эллипсоидом  Красовского на территорию России


