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VYBaxaemble Konneru!

Bbi6op, 06BEKTUBHAA OLLEHKA COBPEMEHHOTO COCTOSIHWUA U MEPCNEKTUB Pa3BUTUA Nto6oi npodec-
CUW HEBO3MOXHbI 6e3 06palleHns B NpoLuoe, K ee UcToKaM. Mo 3Toit npuyuHe B xypHane «leonpo-
thu» nosBunuch pasgensl: «lMpodeccuoHanbHbii npasgHuk», «l06unei» u «llytewectsne B UCTo-
pUIOY», B KOTOPBIX PacCKa3biBAeTCA O N0AAX, CBA3ABLIMX CBO CyAbOY C HayKamu o 3emne — reofesu-
el, KapTorpadgue, rpaBumeTpueit u ap.

3a BpeMs CyleCcTBOBAHUs JXypHana B 3TUX pa3aenax ony6aMKoBaHO 56 cTaTei, YTO COCTABASeT
T0AbKO 13% OT ero obuwero 06bemMa. Ho UMEHHO OHM, C HalLel TOUKM 3peHNs, ONPeAensioT ANLO 13-
AaHus, NOCKONbKY aBTOPbl MaTeEPUANOoB LENATCA CaMbiM COKPOBEHHbIM — NI060BbIO N NPefaHHOCTbIO
K cBOe npocheccuu.

YT0o6bl NOKa3aTb MECTO W Posib reofie3nn U KapTorpaduu Kak OAHOI 13 MHGHOPMALMOHHBIX OTpac-
Nell HayYHO-TEXHWUYECKO AeATENbHOCTY NPU PELIEHUM IKOHOMUYECKUX U FOCYLAPCTBEHHbIX 3afa4 06-
LiecTBa, NPUBELEM Ha3BaHUA HEKOTOPLIX CTaTeli: pPOMaHTUKA NOJEBbIX PAbOT; C TEOZONUTOM B pyKax
— o1 Mocksbl 4o bepnuHa; coBpemeHHoe reofesnyeckoe obecnedyeHne Hebockpe6os; MNC n CAMNP 8
MHXXEHEPHBIX U3bICKAHUAX; reofe3nyeckoe obecneyeHme reonoropasBefoyHbIx paboT; KapTorpadus
B COBPEMEHHOI MOPCKOW HaBWrauuu; HaBUraLMoOHHO-ruaporpaduyeckoe obecneyeHne nnaBaHusA
PEeYHbIX CYynOB; MHGOPMALMOHHOE 06ecneyeHre NECHBIX PECYPCOB; re0oro-reofesmnyeckas ciyxoa
ropofa; co3faHue niaHa bepnuHa; reofesnyeckoe obecneyeHne rpaxAaHCcKo aBuaLLum; reonHdop-
MaLMOHHbIE TEXHONOTUW B FE0NOrMK; MapKLWengepckoe Aeno — 3TO UCKYCCTBO; MH(MOPMALMOHHbIE
TEXHOIOTUMW B [LOPOXKHOI OTPAC/NU; CTAHOBJIEHWE BOEHHO-TOMOTpaduyeckoii ciyx6bl Poccun v gp.

Ycnex ntoboro fena ob6ecneynBatoT NIOAM CBOMM CTPEMIEHUEM K HOBOMY, XeNaHWeM peanun3oBartb
TeopeTuyeckue pa3paboTKM Ha MPaKTUKE, CAENAB UX AOCTOSHUEM WKMPOKOro Kpyra npodeccMoHanos.
MpuBegem kpatkue Guorpaduyeckue faHHble reo4esncToB U KapTorpados, CTaTbh 0 KOTOPbIX Gblin
ony6nMKOBaHbI B XypHase.

B.B. ButkoBckui (1856—1924), yyeHsblii, negaror, BOeHHbI reoge3nct. B 1885-1886 rr. oH npo-
BOJ /1 aCTPOHOMO-reoe3nyeckmne HabataeHns Ha nyHKTe «CypeMaKku» 1 BbISABUA 0COOEHHOCTM VKO-
HEeHUs OTBECHOW MHUM Nnogd Bbi6oprom. XoyeTcs HAMOMHUTL €r0 CN0BA, KOTOPbIE aKTyasbHbl U CErof-
HA: «KTO He 3aHMMancs Tonorpacuen, a TONbKO BUAEN reorpauyeckne KapTbl AU NNaHbl FOPOLOB,
TOT elle He 3HAET, CKOJIbKO TpyLa U BpeMeHU TpeOyeTcs ANis UX COCTABNEHUS. ..».

®.B. [po6biwes (1894—1986), Bbiaatowwmiics hoTorpaMMeTpuCT-KOHCTPYKTOP, 3a10XKMBLUMNIA OCHO-
Bbl OTEYECTBEHHOI POTOrpaMMeTPUM 1 hOTOrpaMMeTprUyecKoro npubopocTpoeHns. B ero akTuee 6o-
nee 70 n306peTeHuit, Cpenm KoTopbix asponnaH-renukontep (1925), koopanHaTHas NuHelka — «aun-
Heiika [lpobbiweBa» (1925), HuBenup-asTomar (1932), ctepeoastorpad (1932).

b./. Hukudopos (1908-1987), yueHslit n negaror. 3Ha4YMTeNbHYIO YacCTb CBOEN LeATENbHOCTH NOC-
BATWUN UCCNefoBaHMUAM B 0071aCT TEOPUM MATEMATUYECKO 0OPabOTKM reofe3nyeckux U3MepeHui,
pa3paboTKe, BHEAPEHUIO METOLOB U MPUOOPOB FMPOCKOMUYECKOrO OPMEHTUPOBAHUSA, @ TaKKe MOAro-
TOBKE KafipoB B 00/1aCTH reofie3nu, MapKLeingepun n kaptorpacduu.

M.C. MonopeHckuit (1909-1991), uneH-koppecnoHaeHT AH CCCP. BbinonHun MHOroYucieHHble
TEOPeTUYECKME U IKCepUMEHTANbHbIE UCCNEL0BAHUA U NPaKTUYECKNe pa3paboTku B 061acTH reofe-
311, rpaBUMETPUN 1 reoun3nku. Vim cozgaHa KoHuenuma nsyyeHus Gurypsl Gr3nyeckoin noBepxHoC-
T 3emnu 6e3 npueieyeHus MHGHOPMALUM O ee BHYTPEHHEM CTPOEHUM U TEOPUW 3EMHbIX NPUNUBOB.

JI.A. Kawwn (1920-2002), oguH U3 pyKoBOAWTENEl KapTorpado-reoe3nyeckoin oTpaciau cTpaHsi
Ha NpoTAXeHun 20 NeT, OpraH13aTop Hay4YHO-NPUKNAAHbIX NCCNef0BaHUI B 061aCT U3YYEHUSA COB-
PEMEHHbIX ABWXEHMII 3eMHOI KOpbl reofe3nyeckumn metogamu. C konnektnsom aBTopos B 1971 .
co3pan «CBOLHYI0 KAapTy COBPEMEHHbIX JBUXEHWIA 3eMHON KOopbl BocTouHoi EBponbi».

B.C. Kycos (1935-2009), y4eHblid, nefaror, CneLmanmct B 061acT UCTOPUM OTEYECTBEHHOIA reofe-
3um u kaptorpaduun. Onybnukosan 6onee 200 Hay4YHbIX paboT, CPeAn KOTOPbIX 0CO60e MECTO 3aHUMa-
0T KHUTYU N0 UCTOPUN KapTorpatbuu.

B aTom HoMepe Mbl npepcTaBnsieM AByx kaptorpados: [. Mepkatopa (1512-1594) u J1.M. byraesc-
koro (1921-2010), KOTOpbIX pa3fenseT YeTblpe CTONETUS, HO 0OBbEANHAET N1060BL K CAMOMY BaXHO-
My W CNOXHOMY pa3feny Kaptorpaduim — maremaTuyeckon ocHoBe KapT. KapTorpadus, ctaBlas Ha
penbchl Hayku B 3anoxy Bo3poxpeHus, NpofosiKaeT pa3BUBATLCA M COBEPLIEHCTBOBATLCA Hnaroaaps
WMPOKOMY BHEAPEHMNIO re0UHMOPMALMOHHbIX TEXHONOTUA.

B cnepyowwmx Homepax xypHana Mbl NPOJOMIKMM PAaCCKa3biBaTh 0 NpodeccroHanax, NoCBATUBLLINX
cebs CNyKEeHUIO HayKaMm 0 3emne.

Pepakuua xxypHana



OAEKTPOHHbIM TAOXEOMETP JNpoa

YHukaasHas texHoAormd LonglLink™ — yrnipasae-
HME MpoLeccom cbopa AQHHbLIX HA YAQAEHUM
A0 300 m

(] YHukaabHas texHoaorma TSshield™
(3QLUMTHUK] - B CAyYae HeobOXOoAM-
MOCTH Nprbop moxxeT ObiTe 0BHa-
Py>XeH M AUCTAHLUMOHHO 30OA0KU-
POBAH 3APErUCTPUPOBAHHbLIM BAQ-
A€AbLLEM

[ ] UamepeHus paccrosHui or 0,3
A0 500 meTpoBs Be3 oTpaxkare-
A C HEMNpPEB3OMAEHHON TOYHO-
CThbiO, M3OUPATEABHOCTLIO MU
CKOPOCTbKO

[Moprer USB A n miniUSB aas
PACLUMPEHUS NAMATH M nepe-
AQYU AQHHBIX

Krornka 3anycka usmepeHum
Ha BOKOBOM MAHEAMU

KHornika * (Star) ars 6eicTporo
MEPEXOAQ B PEXUM HACTPOEK

OnepaLmoHHas cucrema
Windows CE, HoseuLLiee npo-
rpammHoe obecnevyeHue
Magnet

, (] UsetHo# ceHcopHsbii ancrired,
11 { = w KAQBMATYPA C MOACBETKOM

{] Ao 18 yacos pabortsl or oaHOTO
QKKYMYASTOPQ

ﬁ@%‘g TEOCTPOMMN3LICKAHMS WWW. gSi.ru

HHCTRY MEHTBI M TEXHOAOTM AAR FEOAE3IMK M CTROMWMTEABCTBO

Ha npaBax peknambl




Pepakuma 6naropaput KomnaHum,
noaAepiaswWwue U3faHue KypHana:

JAVAD GNSS (3onotoii cnoHcop),
Trimble Navigation,

WA «ViHHOTep», «PycHaBreoceTby,
«TEQOCTPOMM3bICKAHWA», «CoB30HAY,
Tpynna komnanui CSoft, «Aptleoy,
«Wena UnctpymenT, VisionMap,
Spectra Precision, «Kpego-[uanor,
«leopesnyeckune npubopsl», FOIF,
Kb «[MaHopamay, «Pakypcy,
Pacific Crest, «TeomeTp-LieHTp»,
HaBuraunoHHO-reofe3nyeckuin LeHTp

COAEPXAHUE

3patenb
WHdopmaumoHHoe areHtcTeo «FPOM»

[eHepanbHbIN fupeKkTop
B.B. lpoweB

[naBHbI pepakTop
M.C. PomaHuyuKoBa

Pepnaktop
T.A. KameHcKas
MepeBopn aHHOTALMII CTaTEN
E.b. KpacHoneBueBa

[ln3aitH makeTta
U.A. MeTtpoBuy

[n3aitH 0610XKK
U.A. NetpoBuy

WHTepHeT-nopaepxka
A.C. KHazes

MouToBblit agpec: 117513, MockBa,
JleHunHckuit np-1, 135, kopn. 2
Ten/dakc: (495) 223-32-78
E-mail: info@geoprofi.ru
WHTepHeT-Bepcua
www.geoprofi.ru

Mepeneyatka Matepuanos 6e3 paspeweHus
pepakuuu 3anpewaercs. MHeHue pegakuuu
MOXET He COBNaaaTh C MHEHMEM aBTOPOB.
Pepakuns He HeceT OTBETCTBEHHOCTH 3@
COfiepXaH1e PeKnamHoil MHhopmaLmuu.

CBupeTenbCcTBO 0 peructpauum B Munneyatu
Poccum MU N2 77-14955 o1 03.04.2003 r.

MepuoanyHoCTb N3aaHUA —
WwecTb HOMEPOB B rOA.

WHpeKc ana noanUCKK B KaTanore
ArenTcTBa «Pocneyvatb» 85153.

Tupax 5000 3K3.
LleHa cBo6ogHas

Homep nognucax B neyartb
18.06.2012 r.

Meyatb N3gatenbctBo «llpocnekT»

NYTEWECTBUE B UCTOPUIO

[.J1. XuHkuc, J1.B. 3aityeHko
BEAVUKWIA KAPTOTrPA® FEPXAPJ, MEPKATOP

MATEMATUYECKAA KAPTOTPA®UA — HAVYHOE HACNEAUE
JIbBA MOUCEEBUYA BYTAEBCKOIO

TEXHOJIOTUN

0.B. EBcTadbes
TEHAEHLUWU W NPOBJIEMbI PA3BUTUA
CMYTHUKOBLIX CTN B POCCUU

M.10. Baiikos
JIVYLIE OAUH PA3 YBUIETb

M.10. Kopmwmkoea, [1.A. Po3zesuka, M.A. boncyHoBCKui,
C.A. [yakuH

rmc pna MOHUTOPUHIOBOI0 CUTYALLMOHHOIO LLEHTPA
rOPOJA APMABUPA

A.A. Yaitka

TEXHONOMMA MOHUTOPUHTA MATEPUANOB TEO®OHJA
rOPOJA AHENPONETPOBCKA B MACIUTABE 1:500

B BEKTOPHOM BULE

B.M. Pycak, 1.C. Kykapeko
ABTOMATU3ALNA KABACTPOBbIX PABOT B CREDO

A.W. PazymoBCcKuin
ONPEAENEHWE NO3ULIUA B PEXXUME PEAJIbHOTO BPEMEHU
C NOMOLLbIO NO JUSTIN MU «OBPATHbIN» RTK

H.C. benos, K.A. Aeanecos, [I.A. KykywkuH, T.B. Wannbiruta,
N.W. Bonkosa

NPUMEHEHWUE METOJ0B HJIC MNPV MOHUTOPWUHTE
NMPUPOJAHbLIX OBBEKTOB

HOBOCTU

COBbITUA
OBOPY10BAHME
N3JAHKA

0COBOE MHEHHUE
A.Tl. Tepacumos
MPOBJEMbI CNYTHUKOBbIX AUPDPEPEHLIUANIbHbBIX
FTEOAE3UYECKUX CTAHLIMIA

HOPMbl U MNPABO
A.3. 3y6apes, C.B. JleGepes, W.E. HagexaunHa, t0.E. Pefocees
COBPEMEHHBIE NPOBJIEMbl OBECNEYEHUA TEPPUTOPUN
BbICOKOTOYHbIMW 3HAYEHUAMU BbICOT

KANEHQAPb COBbITUM

WHTEPHET-PECYPChbI
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NYTEWECTBUE B UCTOPUIO

BENUKUIA KAPTOIPA®
FTEPXAPA MEPKATOP

FJ1. Xunkuc (Konnepx reopesuun u kaprorpadpun MUNTAnK)

B 1968 r. okoHuun reogesunyeckuii dakynster MUUTAuK no cneuuanbHoctT «actpoHomo-reopesus». Mocne
OKOHYaHWsA MHCTUTYTa paboTan Ha Mpegnpustum Ne 2 (Xabaposck), B MW u HUUTA «Aaponpoekt» MIA CCCP.
C 1972 r. pa6otaet B Konnemxe reogesun u kaptorpadum MUNTAuK, ¢ 1990 r. no Hactosuwee Bpems —
AWPEKTOP. 3acnyKeHHblit paboTHUK reope3nun u kaptorpaduu PO.

B.J1. 3aitueHko (Konnepx reogesun u kaptorpacduu MUUTAuK)

B 1967 r. okoHuun reogesunyeckuii dakynster MUUTAvK no cneuuanbHoctT «actpoHomo-reopesus». Mocne
OKOHYaHWsA MHCTUTYTa pabotan B Akytckom AT u LHWUWUTAKMK, cnyxun B yactax BTC BC CCCP (1968-1970),
pabotan 8 MUUTAK 1 MOCKOBCKOM KONNeAXe apXUTEKTYPbI U CTPOUTENbHBIX UCKyccTB. C 2005 r. no HacTosLee
Bpems pabotaeT B Konnepxe reogesuu u kaptorpacdun MUUTAnK. KaHguaat TeXHUYECKUX HAYK, AOLEHT.

lWnpokomy Kpyry cneuuanuc-
TOB U3BECTHbI TaKME MOHATUSA, KaK
atnac, CKNOHEHMe MarHUTHOM
CTPeNKM, MOPCKas MWUNs, PaBHOY-
rofbHas LUIMHAPUYECKas NpoeK-
LMs, MarHuTHble noftca 3emnu.
Ho He Bce 3HAIOT, YTO OHM CBA3a-

R DR L
15T = i)

Mamamuuk I'. Mepkamopy
(1512-1594) 8 Bproccene
(www.pbase.com)

«.

..ﬂpOM‘-IGmCH 200a, u Yype3 MHO20 BEKOoB

OkeaH pazpewum okossl seuyell
M o2pomHas 8UMCS B30PaM 3eMS. .. »

«Mepes», Nyunii Ceneka (nep. C. ConoBbesa)

Hbl C UMeHeM KapTorpada lepxap-
pa (lepapasa) Mepkatopa (nar.
Gerhardus Mercator, puc. 1), uybe
500-neTne co HA poxpaeHus (oH
poaunca 5 mapta 1512 r.) oTme-
yaoT B 2012 r. MexayHapoaHble
npogeccuoHanbHble coobliecTsa
B 0651aCTU reofie3nn u KapTorpa-
tbun.

5 mapta 2012 r. B bptoccene
(benbrus) npownu TOpPKeCTBEH-
Hble MeponpuATUSA, OpraHu3o-
BaHHble EBponenckum coto3om
JNLLEH3MPOBAHHbIX Fe0fe3nCToB
(CLGE) npwu noppepxke Mexay-
HapoaHoW (enepauun reofesmnc-
108 (FIG). B HUX Takxe npuHANH
yyactue cneuuanuctsl u3 Poc-
cun. EBponeiickum coto3om nu-
LLeH3MPOBaHHbIX  Teofe3ncToB
ObII0 NPUHATO peleHne 5 MapTa
cyutatb EBponeickum gHem reo-
Ae31n U reonHdopMaTUKM u oT-
MeyaTb ero eXerofHo B CTpaHax
Espocoto3a.

B ueHTpanbHbIX GMOAMOTEKAX
Poccuitckoit @epepaunu 6Gbinu
NpOBeAEHbl BbICTABKM KapTorpa-
tuyecknx npousseneHuii . Mep-
Katopa, MmelowWwmuxca B UX OH-
pax. C 16 no 30 mapta 2012 r. —
B Poccuitckoin HauuMoHanbHoM
oubnuoteke (CaHkT-MeTepbypr),

Mamamuxaa moHema, 8bInyujeHHAs 8 4ecmso
500-nemus co 0Ha poxxdenus I'. Mepkamopa

a c 16 mas no 30 niona 2012 r. —
B Poccuiickon rocymapctBeHHOM
6ubnnoteke (MockBa), B unTanb-
HOM 3ane oTfena KapTorpaguyec-
Kux nzpanuit (Jom MNawkosa).

MoHeTHbIn pgBOp benbrun B
2012 r. BbIMYCTUA NAMATHYIO MO-
HeTy HomuHanom 100 espo
(puc. 2).

C yBepeHHOCTbIO MOXHO yTBe-
pXAaTb, 4TO 3Ta Aara He MpocTo
AaHb [OCTVXEHUAM OTAENBHOTO
Bblgaloweroca Kaprorpada —
3TO NpOPLIB LUBUAU3ALMUH, 0OYC-
NIOBNEHHbIN 3noxoi Bo3poxae-
HUS, NEPUOAOM BEIMKUX reorpa-
(UYeCKNX OTKPLITUIA U yCUIUAMY
NpeALecTBEHHNKOB, UMEHa KOTO-
pbIX WM3BECTHbl TONbKO Y3KOMY
Kpyry cneuuanmncros.




NYTEIWECTBUE B UCTOPUIO

B 370l cTaTbe aBTOpLI NocCTa-
panucb NpoCnefuTb XU3HEHHbIN
nyTb I. MepkaTopa, OT BO3HUKHO-
BEHWA WHTEPEeCOB [0 [LOCTUXe-
HWA KOHKPETHbIX Pe3ynbTaTos,
KOTOpbIiA, KaK 0Ka3anoch, 6bin He
LLeNblo CNyYanHbix COOLITHIA, a 3a-
KOHOMEpPHOCTAMU, MOATOTOBAEH-
HbIMU CynbOOIA.

[o XVI Beka KapTbl MOXHO yC-
JIOBHO pa3fenuTb Ha chepyioline
rpynnbl B 3aBUCUMOCTU OT 3MOXU
ux cozpanmsa [1-3].

MnoteTuyeckne mMupoBble
KapTbl (UM MANKOCTPUPOBAHHbIE
reorpacuyeckme npencraBaeHns
nepuoga IX-VII BB. po H. 3.)
BO3HWUKAW, Korga nepeble ¢uno-
cobl Hayanu penatb NOMbITKM
Hay4YHbIX 0606LWeHUI, OTBEYAs Ha
BOMPOCH O (opme, BenuuuHe,
reorpadmMyeckomM pasmeLleHun
MOps U CylM Ha KapTax (ckopee

CXemax).
KapTbl knaccuueckoi apes-
Hoctm (VI B. po H.3. — II B.)

MOXHO CYMTaTb BMOJIHE Hay4Hbl-
MU U MOJHOLEHHBIMM, TaK KaK U3
HUX 6blIM yaaneHbl Mudonoru-
yecKue 3NeMeHTbl W, KpoMe CBe-
LEHWI, NMONYYEHHbIX HA OCHOBaA-
HWUK PaccnpocoB, OHU OMUPANUCh
Ha nepsble M3MepeHua 3emnun u
nepBble ONbITbl ONpPeAeneHus Wm-
poTbl U fonroTsl. Torm actpoHo-
MUYECKUX U KapTorpaduyeckux
pabot 3T0ro nepuopa bGbiAK nop-
BeAeHbl B TpyAax [ltonemes
KnaBaunsa, KoTopble COXpaHUAUCh
B 60/lee NO3[HUX KOMUAX B BUAE
KapT MMpa U OTAENbHbIX CTPaH C
rpafycHOM CeTKO.

KapToi cpepHEeBeKOBbA
(IX-XIII BB.) B EBpONE COCTaBNA-
JINCb B OCHOBHOM MOHaxamu. B
UX OCHOBE JIeXanu He runoTtesa u
Hay4YHble MOUCKK, @ NPUHATbIE Ha
BEpPY W He NoAnexatine Kputuke
aBTopuTeThl M Tpapuuuu. OHu
C037,aBaUCb HA OCHOBAHUM Teo-
nornyeckux Tteopuir. OTKMHYB
uhelo wWwapoobpasHocTM 3emnu
KaK epeTuyeckylo, ee n3obpaxa-
7V B BUAE NMIOCKOCTW PasNnyHOM
(hopMbl: KpYroi, YeTblpexyrob-
HOM, 0BaNbHOM. ITO ObiN War Ha-
3a], B pa3BuTUM KapTorpacuu.

Bonpoc o popme 3emnu nepecran
ObITb BaXHbIM Ans dunocobum
TOTO BPEMEHMU.

3HauYNUTeNbHO BbllWe CTOANM
CpeaHeBeKoBble KapThl apabos
— HapogoB, Hacensswux Cesep-
Hyto Adpuky 1 3anagHyto Asuto.
OHu yMenu onpepensTb WUPOTY 1
LONITOTY, MPOBOAMAU TPajyCHble
M3MEpPEHUs, WUPOKO MPUMEHSN
actponsbuto, M3yyanum npousse-
LEeHUA [PeBHUX AHTUYHBIX yue-
Hbix: Apuctotens, lMTonemes, lun-
napxa 1 CTapasiucb COXPaHUTb UX
Tpaguumu. Hanbonee n3BeCTHOI
KapToi MMpa, NpeBOCXoAALLel No
TOYHOCTU BCE CpefHEBEKOBblE
aHanoru, apnsetcs Kapta Anb-
Wopucw, coctaBneHHas B 1154 r.

Noptynaubl (XIV-XV BB.) —
LPEBHUE KapTbl MUPA, OTHOCALLU-
eCsl K crneyuanbHbIM TUNAM MOPC-
KMX KapT AAs OpUEHTUPOBAHMUSA
no komnacy. OHu obnaganu 3Ha-
YUTENbHON OTYETIIMBOCTHIO U TOY-
HOCTblO B M300paxeHun bepero-
BbIX JIMHWUIA W MPaBUIbHOCTbIO
MacWTabHbIX COOTHOWEHWIA, HO
ObINM NULWEHbI TPARYCHOI CETKM.
B 370 Bpems Hayano pa3BMBaTHCS
MopenjaBaHue U TOProBAs Ha
CpeguszemHom mope. Lupoko
MPUMEHSANCA KOMNAC, KOTOPbIA
noMoran npooXuTb Kypc Kopab-
NS C NOMOLLbI0 0BLIYHON NUHEeNR-
kn. Haubonee BbICOKOW cTe-
neHbio TOYHOCTU o6naganu nop-
TynaHel cepeanHsl XV B., BbINOA-
HeHHble ®pa Maypo. Kak npaBu-
110, NOPTYNaHbl MHOTOKPATHO KO-
nMpoBanu, a TaKXe AOMNONHANN
nHcbopMaLmen, NONyYeHHON U3
nytewectsuit Mapko Mono (Ku-
Tan, MoHronus, WHans), MoaHa
MonTekopsuHckoro (Mepcus, UH-
ans, Kutair), Ogopuka MopaeHo-
Ha (Apmenus, NMepcus, Cymatpa,
fBa, Kutait) u ap.

B 1375-1377 rr. A6paxam
Kpeckec coctaBun 3HameHuTble
KatanoHckue kaptsl. B Hux otpa-
3UICS BeCb OMbIT MOpPenaaBaHus,
HaKOMNEHHbIA K TOMY BpEMEHMW.
BmecTo ceTKM MepuaMaHoB v na-
panneneit Ha HUX GblIM HaHece-
Hbl  MArHWUTHble JIOKCOAPOMbI
(nokcogpomMun) — KpuBble Sin-

HUW, OTMeyaBlKe HanpasfeHune
MOCTOAHHOTO Kypca, KOTOpbIii
yKasbiBana CcTpefka Komnaca.
(Nokcoppomus (o1 rpey. loxos —
kocoit u dromos — 6er, nyTb) —
3TO NPUHATOE B HaBMraLWu Has-
BaHMe OJHOW M3 CaMblX 3ameya-
TeNbHbIX KPWBbIX, W3BECTHOW B
MaTeMaTuKe Kak norapudpmuyec-
Kas cnupanb. Ha cdepe 3emHoro
lapa OHa nepecekaeT BCce Mepu-
AWaHbl MOA MOCTOSHHBIM VIIOM.
— [lpum. pead.)

B 1409 r. MaHyan Xpu3onop
BbINOJHUA NepBbI NepeBof Ha
NaTUHCKKIA A3blk paboTbl MTone-
mes «leorpadua», 3aHOBO OTK-
pbIB €e 1 COBPEMEHHMKOB.

KapTtbl 3noxu BospoxkaeHus
(XIV-XVI BB.). MNeyansHoe nono-
XeHue KapTorpaduu B cpefHue
BeKka B 3amagHoi Espone agns-
NnoCb B 3HAYyuUTeNbHON Mepe
CNeACTBUEM  OTpPaHUYEHHOCTH
reorpauyeckux No3HaHun nio-
Leil TOTO BPEMEHU U UX 3aMKHY-
TOCTU. Tak, Hanpumep, 1O KOHLA
XV B. eBponeiiLam 6bI710 CpaBHU-
TeNbHO XOPOLWO 3HAKOMO He 60-
nee 1/10 yactu BCcei 3eMHOII No-
BEPXHOCTH.

Jnoxa BeanKux oTKpbITUin B XV
u XVI BB. fana 6oratblit reorpa-
thuyeckuin maTepuan v npusena K
COCTaBfieHMi0 6osblWoOro yucna
HOBbIX KapT. Vigeun MNTtonemen wu-
POKO PacnpoCTpaHUaKCh, Wapo-
06pa3HOCTb 3eMnn yxe cuuTa-
nacb HeocnopumMomn Bcemu obpa-
30BaHHbIMK NlofbMu. TTosBMAKCD
Takue kaprorpacduyeckue pabo-
Tbl, Kak kapta [l. TockaHennu
(1480 r.) u mobyc M. bexaitma
(1492 r.), cocTaBneHHble, BO3-
MOXHO, C Lenblo [oKasaTb, 4TO
nyTb B MHAui0 Yepe3 AtnaHTuyec-
KWA OKeaH CyllecTByeT.

Mytewecteus X. Konymba
(1490-e rr.), Backo pa lama Bok-
pyr Adpuku (1497-1499 rr.),
[. Kabota (1497 r.), nepsoe B
MCTOPMU KPYroCcBeTHOE nnaBaHue
®. MarennaHa (1519-1522 rr.) u
00/bLIOE YMCNO APYrUX IKCNeau-
umit K cepepnHe XVI B. npepocra-
BUAW HOBLI MaTepuan gna Kap-
Torpacun. YTOYHANUCL METOAbI
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onpefeneHus WUPOT U [OArOT.
HenpepbiBHO cnegyiolme OfHO
3a JpyruMm OTKPbITUA MOpennasa-
Teneit BHOCUAW BCe HOBblE UC-
npaBfeHuUsA B KapTbl.

Bonpoc 06 n3obpaxeHuun wwa-
po0Opa3HOi 3eMHOI NOBEPXHOC-
TW Ha NAOCKOCTU C MUHUMANbHBbI-

MU UCKAXKEHUAMU NPOAOKAN pe-
WaTbCs 3a CYET pa3paboTku ueno-
ro psja HoBblX KapTorpaduuec-
Kux npoekuunin. Kaptbl anoxu Bos-
pOXJeHUA OIHOBPEMEHHO CNYXMK-
JIY BCEM OTPACNAM 3HAHUN U ABNSA-
nuck obuereorpaduyeckumu. Me-
PeUMCIUM HEKOTOPbIE U3 HUX:

— kapta W. Proitwa (1508 r.),
Ha KoTopoii oTcyTcTByeT CeBep-
Has AMepuKa, @ UMEETCH TONbKO
HxHasn;

— kapta M. Banbasemionnepa
(1507 r.) — oAHa W3 nepBbIX
KapT C TOYHO HaHEeCEeHHbIMU LWK-
poTamu W JonroTamu;

AHHOTUPOBAHHbIN YKa3aTeNb UMEH

MNronemeit KnaBpuit (87-165) — actpoHom, matematuk, reorpad. un B AnekcaHgpuu. Mocneposa-
Tenb upen Ipatocdera u mnnapxa. Co3pan reoLeHTPUYECKYIO MOAENb MUPA, ONPeaenns NPOLOKUTENb-
HOCTb roAa, U3roTaB/IMBaN aCTPOHOMUYECKME UHCTPYMEHTEI, COCTaBMA Katanor 6onee 1000 38e34. OgHMUM
13 NepBbiX NPEeANPUHSA NOMbITKY MCMONb30BATh MAaTEMATUYECKME 3aKOHOMEPHOCTH A5 MOCTPOEHUS U306-
paKeHMs 3eMHOIi NOBEPXHOCTH Ha nnockocTu. OcHOBHbIe Tpyabl: «Bennkoe matematnyeckoe nocTpoeHune
actpoHomun — Anbmarect» (13 kHur), «leorpacus» (8 KHUT), rae NpuBeAeHbl reorpaduyeckme KOopau-
HaTbl 8000 NYHKTOB, COAEPIKMUTCS KapTa MMpa U 26 KapT KpynHbix pernoHos 3emnu. Tpyasl Mtonemes B E-
pone 6bin 3a6bITbl, HO NONb30BANNUCH 6ONLLION U3BECTHOCTbIO Y HAPOJOB apabCKOil LMBUAN3ALIMN.

Anb-Uppucu (1100-1165) — apabckuit reorpac v nyTewecTBeHHUK. lMyTewectsoBan no Moptyra-
nuun, ®panunu, Aurnun, Manoin Asuu. B 1138 r. nepeexan B [anepmo, rae Xun npu fBOpe CULUAUINCKOTO
kopons Poxepa II. Co3gan KapTy M3BECTHOM HA TOT NMepPMOA YacTu MUpPa U CBA3AHHBIN C Heto Tpya «Pa3e-
JleYeHne TOCKYIOLWero o0 CTPaHCTBUM no obnactamy» (1154 r.).

®pa Maypo — opuH 13 Beifalowuxcs yyeHbix CpefHeBekoBbs. MoHax opfeHa Kamanbaynos (MoHac-
Toipb CBATOro Muxauna B MypaHo). lNpocnasuncs Ha Bcio EBpony Kak M3roToBMUTEb BECbMA TOYHBIX NOP-
TynaHoB. Ero gesTenbHOCTb B 06/1acTh KapTorpacduu fana rpaHAMOo3HbIA TONYOK 3M0Xe BENUKUX reorpa-
thuyecknx oTkpbITUi. CocTaBmun KapTy Mupa nog HaseaHuem «Mnanucdepa Ppa Maypo» (1450-e rr.).

M. TockaHennu (1397-1482) — n3BeCTHbIN HNOPEHTUIICKUIA YUYEHbII B 061aCTU aCTPOHOMUM, reorpa-
thuu, MaTeMaTnKK, Kocmorpadum npu ABope NopTyranbckoro kopons AdoHcy V. bbin ogHUM U3 yOexaeH-
HbIX CTOPOHHWKOB Y4eHUs O WapoobpasHoCTu 3emaun. BeigBuHYN UAEI0 O BO3MOXHOCTU AOCTUMXEHNS UH-
AW 3anagHblM MOPCKUM nyTem 4epe3 AtnaHTuyeckuin okeaH. Kapta mupa, coctaBneHHas TockaHennu
(1480 r.), 6bna OfHUM U3 UCTOYHMKOB, KOTOPLIMM pyKoBOACTBOBACA Konymb npu peanusauum nnaHoB
IKCneanumumn yepes ATnaHTuKy.

M. Bexaim (1459-1507) — HeMeLKuit yueHblii, kapTorpad u mopennasarens. C 1484 r. no 1490 r. Ha-
XOAMUICA Ha cnyxbe npu ABope nopTyranbckoro Kopons XyaHa II. YyacTBoBan B aKcneanumsx K beperam
Adpuku (1484 r.). Co3gan mobyc 3emnun (1494 r.), Tak Ha3blBaemMoe «3eMHOe A6I0KOY», Ha KOTOPOM Obi-
NN OTpaeHbl reorpadmyeckme No3HaHMA eBponeiLeB HakaHyHe OTKPbITUA AMEPUKM U KOTOPbIN fBAAeT-
€A YHUKANbHbIM JOCTUXEHWEM KapTorpatdum no3gHero CpeHEBEKOBbS KaK N0 TOYHOCTH, TaK U NO HArmA4-
HOCTM 1306paxKeHus. ITOT CTapeilunini U3 COXPaHMBLUMXCA [0 HALWKUX fHEN rMobycoB xpaHuTcs B Hauuo-
HanbHoM my3ee r. HiopHbepra.

Femma ®pusuyc (1508-1555) — WM3BECTHbIN HUAEPAAHLCKMIA MaTeMATUK, reorpad), MacTep acTpoHo-
MUYECKUX MHCTPYMEHTOB, Npodeccop yHUBepcuTeTa r. JlyBeHa, yuutens I. Mepkatopa. N3o06pen meTop
TpuaHrynaumm (1533 r.). NMpuHMMan yyactue B CO3[aHUW METOAOB onpeaeneHns gonrotsl. 3o06pen npu-
6op nop Ha3BaHWEM «KaTo/M4Yeckas acTponabus» (yHUBepcanbHas acTponsdus). Mepsblil BbINOAHMA
HabNI0feHNA CONHeYHoro 3aTMeHus (1544 r.) c NOMOLLbI0 KaMepbl-06CKypbI.

leopr Kaccanpep (1512-1566) — HupepnaHACKMii KaTonmyeckuii 60rocnos, yueHslii, npenogasareb
PUTOPUKKM U AUaneKkTuku B r. bpiorre. bbin CTOPOHHWKOM BOCCOEAMHEHUS KATONMYECKOW U NpOTecTaH-
TCKOW LiepKBel.

A6paxam Optenuit (1527-1598) — HupepnaHackuit kaptorpad. B 1570 r. u3gan B r. AHTBepneHe nep-
BbIii B MUpe reorpaduyeckuin atac, BKAoYatoLWnii 53 kKapTbl ¢ NOAPOOHBIMU NOACHUTENLHBIMU TEKCTAMMU.
ATnac 6b1n BaxKHenWMM reorpaduyeckum matepuanom ans mopennasartenei koHua XVI — Havana XVII Bg.

ﬂpl/l COCTaBN€HMUU yKasaTena aBTopamn UCnojib3oBanach cnepyolas nuteparypa:

Aparo ®. buorpaduu 3HaMeHWUTbIX aCTPOHOMOB, hu3nKoB 1 reometpos. — CI6., 1859. — T. 1.

Bpokrays @.3., 3dpoH N.A. IHumknoneguyeckuii cnosapb. — CM6., 1895. — T. XIV.

TetepuH I.H. UcTopus reogesnn c gpesHeiiwmnx sBpemed. — HoBocnbupck: CubnpuHt, 2001. — 432 c.

TetepuH I.H., CuHsaHckas M.J1. Buorpacduyeckuii U XxpoHoNOrMYecKnit cnpaBoyHUK (reofesus fo XX B.). — Hoso-
cnbupck: CubnpuuTt, 2009. — 516 c.
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— kapTa Amepuku C. MioHcTe-
pa, U34aHHas B OMONHEHUN K aT-
nacy lMronemes (1540 r.), Ha KO-
TOpPON BMepBble MOABUAOCH Ha3-
BaHue AMepuKu 1 AtnaHTuuyecko-
ro okeaHa, a CepepHas Amepuka
yKe oTaeneHa ot Asuu nponu-
BOM.

OpHoBpeMeHHO C 3TUM AnA
TOProBAM, NyTEWECTBUIA U UCCTe-
foBaHui noTtpeboBanucy Gonee
TOYHblE W NOLPOGHbIE KAapThl OT-
LenbHbIX cTpaH. OgHuM u3 nep-
BbIX MOAOOHbLIX NpPOU3BefEHW
asnsetca kapta CpegHeit lepma-
Humu, co3paHHas H. KysaHckum
(1491 r.). CywecTByeT aHanormy-
Has noapobHas kapTa BepxHeii u
Huxnen baBapwu, coctaBneHHas
M. AnnaHom (1544 r.) Ha ocHOBa-
HUW NPUMUTUBHON, HO AOBOJIbHO
TWwatenbHOW cbemku. Ha kaprax
ctanu 6onee To4Ho 0603HayaTh
JIMHElHBbI MacwTab (B Munsx).

B cepepune XVI B. kapTorpa-
¢duA 0cobeHHO yCmewHo pasBu-
Banacb B Hupgepnangax. OgHoB-
peMeHHO pacLBeTano UCKYCCTBO
rPaBUPOBAHWA W KHUromneyara-
Hue. Havanu co3paBatb cneuu-
aNnbHble KapTbl, OCHOBAHHbIE Ha
thaKTUYECKNX U3MEPEHUAX HA MO-
pe v cylwe, a He Ha npubausu-
TeNbHbIX OLEHKax pacCToAHMA.
OHM HamAgHO noKasanu Kpyn-
Hble HEeTOYHOCTU Bonee paHHUX
KapT ¥ BbILBUHYIM Ha NepBblii
nnaH BONpoc 0 HeoGXOAMMOCTU
NpOBEpPKM HaKOMWBLUEroca Kap-
TorpaduyecKoro matepuana, ero
cuCTeMaTM3alLmMmM M MCnonb3oBa-
HUA B LENAX COCTaBNEHUA HOBBIX
0630pHbIX KapT 3eMHoro Lapa.
Bce 310 nocnyxuno ocHoBoW ans
NnoABNEHUA JIOAEN C HOBbIMU
naesmu.

-~ Hauano

Pynensmonge (Rupelmonde)
— TUXMi HeGONbLWONM NOPTOBbIN
ropofioK, pacnosioXeHHbIN Hepa-
neKko oT AHTBepneHa, B MecTe
BMageHua pedyku Pynenb B non-
HoBogHyto Wenbay. B XVI B. oH
BXOAMN B cocTaB BocToyHoMm
Onangpuu (B Hactoslee BpeMs
— Tepputopus benbruu). 3ot

ropoj nojapun Mupy BenWKOro
KapTorpada lepxapga Mepkato-
pa [4, 5].

Ero poautenu 6binn BbiIxoALA-
mu u3 lepmaHuu. Oteu, lybept
Kpemep, Gbi canoXHUKOM, MaT,
ImepeHTuA Kpemep, Bena gomall-
Hee x03AMCTBO. [lo poXpaeHus
l[epxappa y HUX yxe 6bi10 6 fe-
Tel, U cembs Xuna Taxeno. Mo-
XKeT OblTb B CBA3M C 3TUM B
1512 r. OHM BpeMeHHO nepece-
nunacb Ha POAMHY MaTepu, B
r. [aHrenbT, pacmonoXeHHbln B
Hemeukom repuorctee Hnux-
bepk-PaBeHcbepr (B HacTosiwee
Bpemsi — 3emnsa CeBepHblii PeitH-
Bectcanua). B 1517 r. cembs
Bo3BpaTunacb B PymenbmoHpe.
Bpart oTua, M36ept Kpemep, kio-
pe MecTHOro npuxopa, B3an lep-
Xxapfa Noj CBOI ONeKy, Korga
emy 6bi710 6 net. CHayana oH cam
3aHMUMancs ¢ HUM, obyyas naTbiHu
(B TO BpeMs naTbiHb OblNa A3bIKOM
KaToNMYecKoN LepKBU U HayKu),
a 3aTeM OTAAN ero B rMMHA3NIo T.
bya-ge-[ioka. Yyeba paBanace
[epxapay nerko, 1 K 8 rofam oH
Ve cBobOfHO Bnagen apugpme-
TUKOW U NaTbIHbIO. B ruMHasnm oH
u3yyan Takxe noruky, Ceawex-
HOe nucaHue, Khaccuyeckue
LPpeBHUE A3bIKK.

Dapsa xoten gate lepxapay Ay-
XOBHOe 06pa3oBaHue, KOTOPOE,
Mo ero MHeHMo, NOMOIIO0 Obl nne-
MAHHUKY 3aHATb AOCTOMHOE Mec-
TO B Xu3HU. [lo3TOMY nocne rum-
Hasuu, B 1526 r., OH ycTpoun ero
B WKony «bpatctea obuei xu3-
HU» B . XepToreHboce, (repuor-
ctBo bpabanT). Kak u Pynens-
MOH/E, 3TO Obl1 MOPTOBBIN ropog,
pacnonoxeHHbln Ha tore Hupep-
naHpos, B 80 kM oT AMcTepaama,
Ha cauaHuy pek Aa u lommen. OH
3HameHuT cobopom CesToro Mo-
aHHa U TeM, YTO ABNAETCA POAM-
HOW Benukoro xypoxHuka Nepo-
Huma bocxa.

BpartcTBo ncnosenoBano crpo-
rylo HPaBCTBEHHOCTb W CaMOCo-
BeplIeHCTBOBaHuMe. B wkone oco-
60€e BHUMaHWe yoensnoch usyye-
HUIO NAaTUHCKOW rpaMMaTuKM,
Npou3BeAEHUA AHTUYHBIX Knac-

CUKOB M OTLOB LEepKBU, KaNIur-
paduu, no3sum, cunocoduu,
reorpacuu. B 1526 r. ymep otel
[epxappa, a BCKOpe W ero marb.
Cembsi ocTanacb 6e3 CpeacTB K
cylecTBoBaHu0. Manbuuk xoten
6pocuTh y4yeby, HO AAfAsA B3I €r0
noj CBOE MOKPOBWUTENbLCTBO,
BK/lOYAsA M MaTepuanbHoe, u lep-
Xapg, NpofoMKuUn yueoby.

OgHuMM M3  ero nOOUMBIX
WKONbHbIX yuuTenei b feopru-
yc Makponeguyc (1487-1558),
3HaMeHUTbIN HUAEPNAHACKNIA Ty-
MaHWCT, nucatensb 1 neparor. Bol-
NYCKHUK WKonbl GpatcTea B Xep-
ToreHboce, oH oKasan OGonblioe
BMUSHWE Ha MWUPOBO33peHue
Mepkatopa.

B 370 e Bpems [epxappg nome-
HAN CBOK HeEMeLKyl damunnio
Kpemep («Menkuit naBOYHUK»)
Ha naTuHckyto — Mepkarop (4To0
03HAYaeT «TOproseLy).

kony OH 3aKOHYMA ObICTPO,
3a TpU C NONIOBMHOM roga, U nou-
TV Cpasy e Npopjomxun obyde-
HUe B KaTOJMYECKOM YHUBEPCU-
TeTe r. JlyBeHa (repuorcTeo bpa-
6aHT). 29 asrycta 1530 r. [lep-
xapA Mepkatop Obin BHeceH B
CMUCOK CTYAEHTOB, 3a4MCNIEHHbIX
Ha hakynbTeT cBOGOLHBIX UCKYC-
cTB. JlyBeH B TO Bpems 6bin Kpyn-
HEMWMWUM HAyYyHbIM U y4yeOHbIM
ueHtpom HupgepnaHgos. B Hem
HaxoAMNOoCh 43 rMMHA3UK, A YHU-
BEPCUTET, OCHOBaHHbIN B 1425 T,
B KOTOpPOM 006yyanochb o 6 ThiC.
CTYAEHTOB, fBAANCA NYYWUM B
CeBepHoit EBpone. B cepepuHe
XVI B. yHMBepCUTET CTan o4yarom
KaToNnyecKoi peakLuum.

Cnepyet oTmeTuTb, 4TO B JlyBe-
He HaxofLunach KoANeKums fpes-
HUX U COBPEMEHHbIX Ha TOT MO-
MEHT KapT, KoTopas 6biia cocTaBs-
neHa ®urnuem pe LeiixeHeHoM.
(®opmMupoBaHNe KONNEKLMUU COB-
nagaer ¢ rogamu yuebbl Mepkato-
pa. He ucknyeHo, 4To OH 6bin
3HaKOM C HeWl.

B yHuBepcuTeTckue ropbl y
MepkaTopa nossuncs uHTepec K
€CTeCTBEHHbIM HayKaM, 0cobeH-
HO, K aCTPOHOMUU W reorpaduu.
Kpome TOro, Ha akynbTeTe U3y-
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Yyanucb PUTOpPMUKA, NOTWKA, fua-
NeKTWUKA, reoMeTpuA W, KOHEYHO,
tunocotus u 6orocnosue, 6asu-
pylowmecs Ha npeax Apucrtotens
u ®ombl AKBUHCKOTO.

CamocToATeNnbHO OH Hayan yu-
TaTb COYMHEHWA [PEBHUX aBTO-
poB, B Tom yucne Eskanga, lMan-
Hus, CTpaboHa, MTonemes, ctpe-
MSICb Y3HATb, KAK YCTPOEH 3eMHOI
wap.

Bnocneacteuun, B nucbMe K
kapauHany A. lpausunio, Mepka-
Top Hanucan: «Korga s npuctpac-
TMACA K U3yyeHuio dunocodum,
MHE CTPALHO MOHPABMAOCH W3Y-
YeHWe NPUPOAbl, MOTOMY YTO OHa
AaeT 00bsiCHEHME NPUYMH BCeX
Bewen u ABNAETCA MCTOYHUKOM
BCAKOTO 3HaHMA, HO 7 obpalancs
NWWb K YacTHOMY BoOMpocy — K
M3yYeHUIo YCTPOMCTBA MUPar.

OpHuUM M3 Hambonee APKUX
yuuteneit Mepkatopa 6bin npo-
teccop yHuepcuteta [lemma
®pusuyc, Gnectawmuin actpoHom,
KapTorpad, matemaruk, Bpay. B

1530 r. emy 6bin0 22 O[3, U OH
nepexwuBan TBOPYECKUIA NOgbEM.
3aHumancs ®pusnyc HayYHbIMU 1
NpaKTMYeCKUMM BONPOCaMU KOC-
morpatuu (csod csedeHul u3
acmpoHomuu, 2eode3uu, 2eoepa-
¢uu u memeoponozuu). OH nep-
BbIM Npepnoxun u obocHoBan
MeToA TPUAHTynAauuM Ana onpe-
LENeHNs KOOpAMHAT TOYeK 3eM-
HOI NOBEPXHOCTMU.

B 1532 r., npoitga aByxroguy-
HbIl KypC HayK B yHUBEpCUTETE U
MoJyyYMB CTeNeHb Marucrpa Muc-
KyccTB (nuueHumata), lepxapg
npepsan ceoe obydyenue. Mpuyu-
Hbl OblIM pasHble, B TOM 4uCle
€r0 COMHeHus B Lenecoobpas-
HOCTW [JanbHenlero u3yvyeHus
cunocodnn 1 UCTUHHOCTM yye-
Hua ApucroTtens.

loabl yyebbl 3aKoHYMnUCh. B
20 net nepep . Mepkatopom
BCTaNl BONPOC — KeM ObiTb, YeMy
NOCBATUTb CBOM 3HAHUA U yMe-
HUA.

OxoH4aHue credyem

~ Cnucok nuteparypbl
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5. Gerard Mercator: His Life and
Works, Elial F. Hall (1878), Journal of
the American Geographical Society
of New York, Vol. 10, pp. 163—196.

RESUME

Based on research on the his-
tory of cartography, the authors
give a brief description of maps
created prior to the Renaissance.
The different periods of Gerhard
Mercator life and his works in the
field of theoretical cartography
and map publishing are described.
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TEHAEHUWWU U NMPOBJIEMbI
PASBUTUA CMYTHUKOBLIX CTM

B POCCHNU

0.B. EBcTadibeB («NHXMHUPUHTOBBIN LieHTp TDOK»)

B 1994 r. okoHuun dakynbTeT npuknagHoii kocmoHaBTMKM MUWUTAMK no cneumanbHOCTM «KOCMUYecKas

reogesns u Hasurauusay, B 2002 r. — daKkynbTeT 3KOHOMUKM U MapkeTuHra TY (MAW) no cneuuanbHocTu
«OpraHv3auus npeanpuHUMaTenbckoi festenbHocTuy. C 1994 r. pabotan B komnanuu NMPUH, ¢ 2001 r. — B 3A0
«leotexcepBuc-2000», ¢ 2004 r. — B permoHanbHom oduce Leica Geosystems. C 2010 r. no HacTosLee BpeMs
— AMPEKTOp HanpaBneHus «CnyTHUKOBbIE cUCTeMbI NO3ULMOHUPOBaHUA» 000 «HXUHUPUHTOBBINM LeHTP TPK».

Linpokoe BHeapeHune pudde-
peHUMaNbHOTo  CAYTHUKOBOTO
MeTOAa W pa3paboTka rpaxaaHc-
KOW annapatypsl nonb3oBartenei
rnobanbHbIX  HaBUraLMOHHBIX
cnytHuKoBbIx cuctem (FTHCC) GPS
u TNOHACC panu pa3sutue HoBO-
My HanpaBfieHUI0 TOYHOro onpe-
AeNeHUs NPOCTPAHCTBEHHBIX KO-
OpAMHAT TOYEK 3EeMHOW MoBepXx-
HOCTW Ha OCHOBE CeTeil NOCTOSAH-
HO [EeNCTBYIOLNX pedepeHLHbIX
(6a30Bbix) cTaHumit THCC. Cos-
[aBaemMas Ha3zemHas MHpacT-
pyKTypa ceTeil pedepeHLHbIX
CTaHUMIA, BKNOYaOWAs cneuua-
NIN3UPOBAHHbIE NpPUEMHUKM
FHCC, cpencTtBa KOMMYHMKaLUiA,
nporpammHoe  obecneyeHue,
KoMnbloTepHoe 060pyaoBaHue,
no3BOAAET MOJy4YaTb MPOCTPaH-
CTBEHHble KOOPAMHATbl C TOY-
HOCTbIO B HECKOJIbKO MUIUMET-
POB Ha OBWMUPHBIX TEPPUTOPUSX.
OHa MacwTabupyema, dyHKLMO-
HaNbHO [OMOJHAEMA U HafexXHa.

MNocTosHHO fencTBylOWME pe-
tbepeHLHble CTaHLMK yCTaHaBK-
BAalOTCA B MecTax C Haubonee
6naronpuATHLIMU  YCNOBUAMM
npuema curHanos MHCC n B pa-
Luyce cBoeit paboTel obecneyu-
BAOT KOPPEKTUPYIOWMMM LaHHbI-
MU NepeHoCHble (MOABUXKHbIE)
npuemHuku THCC 24 vaca B cyT-
Ku, 365 pHeit B rogy. OHM moryT
OL4HOBPEMEHHO NpPefoCTaBNATb
AaHHble Ans paboTbl GonblwoMy

KonuyectBy nonb3oBaTeneil B
pexume peanbHOr0 BpeMeHU
(RTK, DGNSS) u ans nocTtobpa-
6oTkM. Heckonbko NOCTOAHHO
peictByoWmux  pedepeHLHbIX
craHuuit THCC, obbeguHEHHbIX B
CeTb, FAPaHTUPYIOT e4UHYI0 U Bbl-
COKYI0 TOYHOCTb M3MepeHun Ha
GoMblWKX TeppuTOpUAX 3a CYeT
NOCTPOEHWUS NOKaNbHOW MoZenw
3afepxku curHanos MHCC B no-
Hoccepe n Tponocdepe u dop-
MUPOBaHUA ceTeBbIX AntdepeH-
LManbHbIX NONPABOK.

Pa3sutne Takux ceteir Ha oT-
AeNbHbIX JIOKaNbHbIX 06bBEKTax
(MecTopoXfeHus, Kapbepbl U
T. N.) WIX TEpPpUTOPUAX Hace-
JIEHHbIX MYHKTOB W LieblX peruo-
HOB [aeT BO3MOXHOCTb C 60fb-
wer 3pheKTUBHOCTbIO BbINOJ-
HATb reofe3nyecKkne U MapKien-
Lepckue M3MepeHus, Tonorpa-
(hnyecKkne CbeMKH, NHXEHEpHbIe
W3blCKaHWsA, KajacTpoBele pabo-
Tbl, @ B NepcnekTuse — obecrne-
4yuBaTb paboOTy aBTOMATU3UPO-
BaHHbIX CUCTEM ymnpaBieHus
CTPOUTENBHBLIMU U CENbCKOXO-
3AWCTBEHHbIMU MALIMHAMKU U Me-
XaHWU3MaMu. IKOHOMUYECKUIT 3ch-
(heKT JOCTUraeTca 3a CueT CoKpa-
LeHWs BpPEMeHW Mpu onpepene-
HUM TOYHOTO MPOCTPAHCTBEHHOMO
MONOXKEHUS OMOPHBIX U CbEMOY-
HbIX TOYEK, YyMEHbLUEHUs TPaHCMO-
PTHBIX PacxofoB W YenoBeyYecKnx
pecypcoB. PernoHanbHble ceTu

npy nNpoBefeHUM KAAaCTPOBbIX
paboT No3BONAIOT CYLIECTBEHHO
COKpaTUTL pacxofbl Ha CO3AaHue
OMOPHOIt MexeBoi ceTn (onopHo-
ro 060CHOBaHUA) U NOAAEPIKAHUE
ee B pabouem (aKTyanbHOM) cOC-
TosiHMK. CeTb NOCTOSHHO AeiCcTBY-
ownx pedepeHLHbIX CTaHLui
FHCC moxeT GbITh UCMO/b30BaHA B
KayecTBe efuHOW KOOPAMHATHO-
BPEMEHHOW OCHOBbI HAa TeppuTo-
pumM 061aCTH U Aaxe rocyaapcrea.

B HacTosee Bpema npumeHe-
HWe TeXHONOTUW W annapaTtypbl
HCC pns onpepeneHus TOYHOro
MeCTOMONOXKEHUsA, TAKKE KaK U
“cnonb3oBaHue MOOUNbHOM CBS-
31, NpuoBpPEeTaeT MacCoBbIi Xa-
paKTep U CTaHOBUTCA yciyroi. B
CBA3W C 3TUM BO3HUKNO HOBOE
NOHATUE — CNYTHUKOBAA CUCTe-
Ma TOYHOFO MO3MLMOHWUPOBAHUSA
(CTM), a cepsuc, npepocTasnse-
MbIiA ONEpaTopoM CETW MOCTOSH-
HO pelicTBytowmx craHuyuin THCC,
cTanu HasbiBaTb cepaucom CTII.

CnytHukosas CTMN — 3To0
CNOXHbII KOMNAEKC, pacnofo-
XEHHBIN Ha 3Ha4yuUTeNnbHOW Mo
naowaau TeEppUTOPUN U COCTORA-
LWMit M3 HECKONbKUX CETMEHTOB:

— MNOCTOSIHHO AeNiCTBYIOLWMUX
pedepeHuHbix cTaHumit THCC,
pacnonoXeHHbIX pABHOMEPHO Ha
TEPPUTOPUMU, BKIKOYAOLMX NUNO-
Hel, annapatypy [HCC, cuctemy
HenpepbIBHOrO 3NEKTPONUTAHUSA
uT. 4.
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— LleHTpa ynpaB/ieHuns cucre-
MOW, AAPOM KOTOPOro ABNAETCHA
CepBep C NporpammHbiM obecne-
YeHUEM AN KOHTPOAs ynpasje-
HUA pedepeHLHbIMU CTaHUUAMY,
(hopMMUpOBAHUA KOPPEKTUPYIO-
wen uHcbopmaumu, nepepasae-
MOt NoNb30BaTeNsAM;

— KaHasoB KOMMYHUKaLuW
L5 CBA3W LLEHTPa ynpaBneHus ¢
pedepeHUHbIMU  CTAHUMAMU U
notpebutenamu;

— KaTanora TOYHbIX KOOpAu-
HaT MOCTOSIHHO [AeNCTBYIOWMX
pedepeHLHbIX CTaHuuii, Habopa
napameTpoB nepexofa U3 CUCTeM
koopauHat THCC (WGS-84 wu
M3-90) B rocymapCTBEHHYW W
MECTHYI0 CUCTEMbl KOOpAMHAT,
MOZJENM KBa3ureoupa, BHELIHEro
0MopHOro 060CHOBaHMS;

— cnyxObl IKCNNyaTauum.

3 deKTBHOE DYHKLUOHUPO-
BaHWEe CNYTHUKOBOW CUCTEMbI
TOYHOr0  MO3MLUOHMPOBAHMUS
MOXeT 6biTb obecneyeHo Hanu-
ynem 6U3HeC MoJenH, BKIOYato-
el TeXHUYECKME U KOMMepYec-
Kue peleHus ans obecneyeHus
HenpepbiBHOCTM paboThbl cuUCTe-
Mbl, HEOOXOAMUMbII HAabop Kaye-
CTBEHHbIX YC/Iyr, NpeAoCcTaBnse-
MbIX 3aMHTEPECOBAHHbLIM MoTpe-

6VITEJ'IFIM, NCTOYHUKU dJVIHaHCM-
poBaHNA W TapaHTUKU OKynae-
MOCTWU CUCTEMBI.

~ CocToAHMe
CTN B Poccumn

CNYTHUKOBbIX

CnyTtHukosble CTM ycnewHo
pa3BuBaloTCA U paboTaloT 3a py-
6exom. Cetn pedepeHyHbIX
ctaHuuin THCC co3patotcs u B
Poccun, ogHako OHM MoKa MOK-
pbIBAKOT Manylo 4acTb TeppuTo-
pUM CTPaHbl U PacnosioXeHsbl, Kak
npaBuio, B KPYMHbIX ropofax u
LleHTPabHbIX PermoHax.

MepBas ceTb  MOCTOAHHO
LeicTByloWMUX  pedepeHLHbIX
CcTaHumit B Poccum Obina cozgaHa
B 2002 r. Ha rpaHT npasuTesb-
ctea lBeiiyapuu, B pamkax
MeXNpaBUTENbCTBEHHOTO COrMNa-
WweHuna, cneyuannctamu Komna-
Huit  Grunder  Engineering
(Weeiiapus), ®ryn «lfocsemka-
pactpcbemka» — BUCXATU u
000 «Pupma T.®.K.». Cucrema
nonyyuna HassaHue «CnyTHUKO-
Bas CUCTEMA MEXEeBaHWs 3eMelb
(CCM3) ropoga Mocksbl M Moc-
KOBCKOW  ob6nactu  (NpoekT
«MockBa»)» v Havana QyHKLMO-
HupoBatb B 2004 r. [lepBoHa-
YasnbHO ceTb cocTosna u3 23 ba-

30BbIX CTAHLMI, HA KOTOPbIX yC-
TaHOBJEHbI CNYTHUKOBbIE MPUEM-
HUKM NPOW3BOACTBA KOMMAHUA
Leica Geosystems (LUseituapus)
n Ashtech (CLUA). O6nacTtb nok-
pbITUA CETW COCTaBAAET OKOJO
45 800 km?. CCM3 obecneynsaer
onpefeneHune KoopamuHat obbek-
TOB B PeXVMe peaNbHOro Bpeme-
HW CO CpefHeN KBaLpaTUyecKow
MOrpewwHoCTbi0 2—3 CM B Npepe-
nax MockoBckoit obnacTu.

B HacToswee Bpems Ha Teppu-
Topun PO peanusosaHo Gonee
28 NpOeKTOB N0 pa3BepTbiBAHUIO
cnyTHukoBblx CTI, Haxoaswmxcs
Ha pa3HbIX CTafMAX CO3[aHUsA W
BKNtovatolwmx Gonee 270 pede-
peHUHbIX cTaHuuit (puc. 1). Bos-
MOXHO, YNCNO OObEAUHEHHBIX B
ceTn 6a30BbIX CTaHLMl U 60b-
we. Peyb uaet o npoekrax, UH-
dopmaumua 0 KOTopbIx pasmelle-
Ha B OTKPbITBIX WMCTOYHMKAX.
CnyTHMKOBbIE CUCTEMBI TOYHOTO
No3ULMOHMPOBAHUA HA OCHOBE
ceTeli pedepeHLHbIX CTaHLUiA
pa3BepHyTbl B MockoBckoi, Ka-
nyxckoii, Kuposckoii, Teepcko#,
Tynbckoi, KpacHospckoit, Myp-
MaHckoi, CmoneHckoit, Kanu-
HUHrpafckoil, HoBocnbupckoii,
TiomeHckoit, Upkytckoin n Omc-

Pacnonoxerue cnymrukossix CTI1 Ha meppumopuu P®

' 4P
b _
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Ucmoyruku unarcuposaHus npoekmos no cozdaruto CTI 8 Poccuu

Koii obnacrsx, B Pecny6nukax Ta-
TapctaH u bypaTtnsa, a Takke B
MockBe, ApxaHrenbcke, Coum,
KpacHopape,  BnaguBocToke,
CaHkT-lMeTepbypre u Canexappe.

YyacTHMKamMuM  peanu3auum
NPOEKTOB ABNAIOTCA pasNuyHble
thenepanbHble W pernoHanbHble
BELOMCTBA, OCYAAPCTBEHHbIE U
MyHUUMUNANbHbIE  YHUTApHbIE
NPeanpuATUSA, a TaKKe YacTHble
KOMNaHWK, Kak npaBuo, NocTaB-
WKW CNYTHUKOBOrO 060pyaoBa-
HUA BeAyWMX 3apyOexHbIX Npo-
ussogutenen. OgHako B nocneg-
HWe [Ba roga nosBUAUCL Opra-
HM3aLWK, cneyuannsnpylolmecs
Ha NpoeKTax Nno Co3[aHuWI0 peru-
OHanbHbIX cnyTHUKOBbIX CTIM 1
UHULMUPYIOWME [AHHbBIA npo-
uecc 6e3 NpuBA3KM K KOHKPETHO-
My 6peHay npoussoputens. Oc-
HOBHble UCTOYHUKN (PUHAHCKPO-
BaHMA 3TUX NPOEKTOB YKPYMHEH-
HO NpuBefeHbl Ha puC. 2, 0TKyAa
BUAHO, YTO NpeobnagatoT pecyp-
Cbl PErvoHanbHbIX U MYHULU-
NanbHbIX NPeLNpUATUNA.

Ona ceten MOCTOAHHO
peicTBylownx  pedepeHLHbIX
ctaHuuin THCC 3a py6exom u B
Poccun paspaboTaHbl cneyuans-
Hasf CnyTHUKOBas annapartypa u
nporpammHoe  obecneyeHue,
CO3[aHbl aNropuTMbl U METOfbI
npefocTaBfaeHns NoNb30BaTENAM
KoppekTupylowein nHhopmayuu.
MpoBeAeHHbIN aHann3 TexHONo-
TUii, 3afeCTBOBAHHbLIX NpU pea-
Au3aumm npoektoB B Poccum,

npeAcTaBeH Ha puc. 3. B ocHos-
HOM 3TO 060pyLOBaHWe W Mpor-
pamMHOe obecneyeHne 3apy-

OeXHbIX npou3BoguTENei, npu-
yeM, npeo6nagalOT TEXHONOrUM
TaKMX KoMnaHui, Kak Leica
Geosystems u Trimble (CLLUA).
YTo Kacaetca Konuyectsa npu-
emHukoB THCC, ycTaHOBNEHHbIX B
ceTax pedepeHUHbIX CTaHUMiI B
Poccumn (puc. 4), To 3aecb anpu-
pyeTr  obopynoBaHue Leica
Geosystems, Trimble n Topcon
(AnoHus). NMpu KonnyecTBeHHO
oueHke (puc. 3 n 4) B ponwo
tbmpm-nponssopuTenei He
BKJtoYanocb obopynosaHue u
NpoeKTbl KoMNaHui «PycHasreo-
ceTb» U «MHaycTpuansHble reo-
Ae3nyeckune cuctembl» (OMCK).
CnyTHMKOBbIE CUCTEMbI TOYHO-
ro NO3WULMOHUPOBAHUSA HA OCHO-
Be CeTeil MOCTOAHHO AeiCcTByIO-

Novatel

o,
7% 4%

Topcon
7%

JAVAD

OuyeHKa Kou4yecmsa npoeKmos, 8bINOJIHEHHbIX C UCNO/b30BAHUEM
mexHono2ull pasnuyHsix npouzsooumenel

JAVAD

OuyeHka Konuyecmsa npuemHuxos FHCC paznuyHbix npoussodumeneli,
YycmaHosneHHbIX 8 cemax pedhepeHyHbIX CMaHYUl
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wux pedepeHLHbIX CTaHLUIA
npefHasHayeHbl Ans 60AbLWOro
ynMcna nonb3oBaTeneil, BeyLmMx
AKTUBHYIO [eATENbHOCTb C NpK-
MEHeHMeM NMpUEMHOMN annapary-
pbl THCC Ha TeppuTOpMM, NOKPbI-
Baemon cetbto. Ecnm yucno
nonb3oBaTeneil ycayr TOYHOrO
Nno3ULMOHUPOBAHMSA Mano, TO
C03[1aBaTb PErMoHaNbHyl cucTe-
My Hel,enleco06pa3Ho, MOCKOJIbKY
3aTpaThbl Ha 3TW LeIN [OCTaTOYHO
BbICOKW. B Lenom 6ilomxeT npo-
€KTa MOXHO OLeHUTb, UCXOAS U3
TOr0, YTO CTOMMOCTb YCTAHOBKM
O[HOW NOCTOAHHO AeNcTByloLLen
pedepeHLHON CTaHLWM COCTaB-
nset nopsaka 1 maH py6. Okyna-
€MOCTb CUCTEMBI 3aBUCUT OT TOTO,
HACKOMbKO yCNyra, NpefocTaBns-
emas CTIM, no3BoANT COKpaTUTb
3aTpatbl NPU BbIMOJHEHUM MOSe-
BbIX M3MEpeHMWii, onoCcpesoBaHo
VAelWweBMB  TexHOJAOrU4Yeckue
npouecchl KaaacTpoBbix paboT,
MHXXEHEPHbIX U3bICKaHUA 1 T. M.
MpuBneyeHne CTOPOHHUX MOSb-
30Barefierl Ha KOMMepPYeCKon oc-
HOBe JiaeT BO3MOXHOCTb BO3MeC-
TWTb 4YacTb 3aTpaT HA COAepKa-
HUe cuctembl. TOYHble faHHbIE O
nonb3osatensx CTM B Poccum
HaNTU 3aTPyAHUTENBHO, TaK Kak
OTKPbITO OHW HUTLE HE NPeACTaB-
neHbl. MOXHO nuWb CKasaTb B
0o6LieM, YTO OCHOBHBIMU NMONb30-
Batenamu cnytHukoBbix CTIT AB-
NATCA OpraHu3auuu, KoTopble
CO3[AT M 3KCNAyaTMpylT no-
po6Hble cuctembl. OpHako B
KPYMHbIX PErMoHax, Hanpumep B
MockoBckoit 1 HoBocubupckoii
obnacTsx, UMEKTCs Kommepyec-
Kue nojb30BaTeNM, KOJNMYECTBO
KOTOPbIX NOCTENEHHO pacTeT.

Mpo6nembl, BO3HMKAIOWME
npy CO34aHNUMN CNYTHUKOBBIX
cTn

HeGonbluoe Konnyectso ce-
Te MNOCTOAHHO [elCTBYIOWMX
pedepeHuHbIx ctaHumii THCC Ha
Tepputopuu Poccuu obycnosne-
HO PAAOM MPUYMH, KOTOpbIE npe-
NATCTBYIOT PA3BUTUIO TEXHONO-
MU TOYHOTO MO3ULMUOHUPOBA-
Hua. He BpaBascb B pgeTanu,

NpoOCTO NepeynucimumMm OCHOBHbIE
U3 HUX.

1. B Poccuitckoit ®epepauum
MMEeITCA 3HaYUTENbHbIE NO MJIO0-
Waan HeobXuTble U He 0byCTpo-
€HHble TEPPUTOPUU, HA KOTOPbIX
He BefeTCA aKTUBHAA X03:ii-
CTBEHHasa AesTenbHOCTb. B Ta-
Kux panoHax cnytHukosble CTI
pasBMBaTh HelienecoobpasHo,
TaK Kak OHM He byayT BocTpebo-
BaHbl.

2. TpebyioTcs 3HAYUTENbHbIE
MHBECTULMK Ha co3paHue CTII.

3. OTcyTCcTBYET CEpMitHaA oTe-
yecTBeHHas CnyTHMKOBas anna-
patypa ¥ cneuuannu3npoBaHHoe
nporpaMmMHoe obecnedyeHus ans
ceTeit pechepeHUHbIX CTaHLMIA.

4. OTCYTCTBYET OMbIT MPOEKTU-
poOBaHWA W MOCTPOEHUA ceTeil
CNYTHUKOBLIX  pedepeHlHbIX
CTaHLUMUN.

5. OTcyTcTBYeT NpaBoBas Hop-
MaTuBHas 6asa, onpefenswouas
cTaTyc ceTei NOCTOAHHO
peicTByloWwnUx  pedepeHLHbIX
CTaHUM OTHOCUTENBHO roCynap-
CTBEHHOWN reofe3nyecKoi ceTu u
reofe3nyecKux cetei cneymans-
HOr0 Ha3HaYeHwus.

6. WmetoTca pexumHble orpa-
HUYEHUS HA NPUMEHEeHWe AaH-
Hbix CTII.

7. OTcyTCTBYET YTBEPXKAEHHASA
rocygapctBeHHas MeTOAMKAa WC-
NbiTaHWA annapaTHO-Nporpam-
mHoro komnnekca CTI u npoue-
Aypa yTBepxaeHus Tuna (ceptu-
bukaums).

8. OTcyTcTBYET €AMHasA rocy-
LapCTBEHHAsA MONUTUKA pa3Bu-
TUA PErMoHaNbHbIX CNYTHUKOBbIX
cTr.

9. He oTnaxeHbl MexaHU3Mbl
NpUBNEYEHUS MNOTEHLUANbHbBIX
nonb3osarenei CTII.

MepcnekTusbl passutus CTI
B Poccuu

NepcnekTtusbl passutusa CT
Ha OCHOBe ceTeil MOCTOAHHO
peicTBylolnx  pedepeHLHbIX
ctaHumn B Poccum BbITNARAT
BnonHe onpepeneHHo. B Kox-
LenumMn pasBuUTUS OTpaciu reo-
gesnn u  Kaprorpadum fo

2020 r., yTBepXAeHHON pacno-
psxeHuem lMpasutensctea PP ot
17 pekabps 2010 r. Ne 2378-p,
paccmatpuBaetcsi  Heob6xopu-
MOCTb CO3fiaHUA U pa3BuTus de-
LepanbHon CnyTHWUKOBOW Jud-
(hepeHLManbHON CeTn u cepsu-
COB npepocTasneHus pudde-
pEeHUManbHbIX NONPAaBOK KaK Of-
HOro U3 cerMeHToB (YHKLMO-
HanbHbix gononHeHunin MNTIOHACC.
B cootsetctBuM ¢ KoHuenuwueii
npeaycmatpusaetcs  obecne-
YMnTb:

«— peanusauuio cTparerum
COBMECTHOro pa3Butua depe-
panbHOW cnyTHUKOBOW Audde-
peHUManbHOM CeTU, CMyTHUKO-
BbIX AuddepeHunanbHblx CTaH-
LMW 1 ceTell, CO34aBaeMblxX 3auH-
TepecoBaHHbIMK (efepanbHbIMu
opraHamu UCNONHUTENbHOIA
BN1ACTMW, UCMONHUTENbHBIMY Opra-
HaMM ToCYLapCTBEHHOW BRACTy
cy6vekToB Poccuiickoit Pegepa-
LMW 1 OpraHaMm MecTHOro camo-
ynpasneHus;

— CO3[aHue TexHonornyec-
KOW CTpYyKTYypbl efepanbHoW
CNYTHUKOBON puddepeHunans-
HOW ceTn, obecneynBaroLei
eanHoe none auddepeHumans-
HOW WMHGOPMALUM B 3IKOHOMMU-
YECKM pa3BUTbIX pernoHax, Ha
OCHOBHBIX TPaHCMOPTHbIX Maru-
CTpansix, B NpUrpaHnYHbIX U Lpy-
rux paoHax Poccuiickoit ®epe-
pauuu, B ToM yucne ans obecne-
YeHUs 06OPOHBI 1 Be3onacHoCTU
rocynapcraa;

— pas3BuUTME BBIYUCIUTENb-
HbIX LLeHTPOB, OCYLEeCTBAAIWMX
c60p 1 apxuBaLMIO NOAYYEHHbIX
HaONlOfeHUA, ynpaBneHue u
npefocTaBieHne noTpebuTensm
anddepeHymanbHon MHbopma-
LMW B ABYX OCHOBHbIX peXuMmax
— nocnepytolleit 06paboTKU UH-
thopmaumu 1 B peanbHOM Macl-
Tabe BpeMeHU;

— co3[aHue yCcaoBui BKIO-
YEHWUA KOMMEpYECKUX W ApYrux
CMYTHUKOBbIX AuddepeHunans-
HbIX CTaHUMi B ceaepanbHyio
CNYTHUKOBYIO AuddepeHLmnans-
HyI0 CeTb;
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— CO3[aHNe eJMHOr0 peecTpa
NYHKTOB (efepanbHOi CnyTHU-
KoBOW auddepeHLnanbHon ce-
™;

— co3fjaHne UHMPaACTPYKTY-
pbl PacnpoCTpaHeHUs CMYTHUKO-
BOW AnddepeHLnanbHORn  UH-
thopmauum 1 CepBMUCOB Ha ee OC-
HOBE [ANA Pa3NUYHbIX KaTeropui
nosb3oBarenen;

— BBe[leHMe ToCy[apCTBEH-
HbIX YCAYr MO NpefoCTaBNeHNIO
notpebutensm auddepeHymanb-
HOW MH(OPMAL MK U CUCTEMBI pe-
rynMpoBaHus TapudgoB npepoc-
TaBNeHus notpebutensm 6aso-
BbIX yCNyr u aucddepeHumanbHoi
MHMOpMaLUN».

B PagmoHaBuUraymMoHHoM nna-
He Poccuitckont ®epepauuu, yT-
BEPXAEHHOM MuHnpomTOprom
Poccum (B pepakumm npukasa
Ne 1177 ot 31 aBrycta 2011 r.),
ABAAWMMCS  06o0LIleHMEM ¢
opuuUMaNnbHbIM U3N0XeHUeM
COBPEMEHHOr0  COCTOSHUA U
NepcrnekTMB pPa3BUTUA pajuoHa-
BUFALMOHHBIX CUCTEM U CPEACTB
Poccuiickoit ®epepaumn, a Tak-
e onpepenawwWwuMm Hanpasne-
HUA peanu3aunu rocyaapcTBeH-
HOW MONUTUKWU B 3TOM obnacty,
0TMeYaeTcsa cnepyioliee.

B HacToswee Bpema Bepetcs
pa3paboTka auddepeHymanbHbIx
NOLCUCTEM B COOTBETCTBUM C
OUN «MmobanbHas HaBUTALMOH-
Has CUCTEMay, B paMKax KOTOpOi
npefycMaTpuBaeTcs co3faHue
Cuctembl puddepeHunanbHon
KOppeKLuuM ¥  MOHWUTOPUHTrA
(COKM). B wactHocTu, pns c6opa
KOppeKTupyioueit nHcbopmayuu
npeanonaraeTca pasBepHyTb 8
OMOPHO-NU3MepUTENbHbIX (KOHT-
PONbHbIX) CTaHUMA Ha TeppuTO-
pumn Poccuu n 5 — 3a pybexom.
MNepepayy 31O MHbOPMaLUK
noTpebUTENsIM NNaHUpPyeTCa Bec-
TM C NOMOLWbIO «NepefaTYnKoB
CUTHaNOB reoCTalMoOHapHbIX KOC-
MUyeckux annapatoB «Jlyu-5Ay,
«Jlyu-56» n «Jlyu-4» ¢ Toukamm
CTOAHUA COOTBETCTBEHHO 16°
3. 0.,95°B. 4. 1 167°B. A, 3aNycK
KOTOPbIX HameyeH Ha 2011, 2012

n 2014 rr. cooTBeTcTBEHHOY. (B
Oekabpe 2011 2. 6bin ycnewHo
ocywecmsneH 3anyck KA «/Jlyy-
5A».) B pamkax CAKM nnanupy-
eTCA TaKXe CO3A4aHUE «CUCTEMbI
BbICOKOTOYHOTO NO3ULMOHUPOBA-
HUA C TOYHOCTbIO HABUraALMWOH-
HbIX OnpefefeHUd Ha TeppuTo-
pun Poccuitckoit ®epepauun 1
ctpaH CHI Ha ypoBHe 3-5cm B
peanbHOM MacwTtabe BpeMeHU».
3TO MOXeT NpUBECTM K TOMY, YTO
B 6onblwmHcTBE NpUnoxeHui CTM
MOFYT CTaTb HEKOHKYpeHTOCMo-
COOHbIMU.

B nnaHe Takxe yKa3sblBaetcs,
YTO NPOBOAATCA NpeABapUTESNb-
Hble paboTbl MO CO3AaHMI0 MOPC-
Knx n peuHbix auddepeHumans-
HbIX MOACUCTEM, ABUALMOHHbIX
NIOKaNbHbIX W pPerMoHanbHbIX
anddepeHunanbHbiXx  NOACUC-
TeM.

OTmeuyaetcs, YTO «B COOTBET-
cteun ¢ OUN «MmobanbHas Hasu-
rauuoHHas cucrema» u ®LMN noa-
LepXaHus, pa3BUTUA U UCNONb30-
BaHus [NTIOHACC Ha 2012-2020 rr.
NpeayCMOTPEHO CO3[aHWe CeTw
CMYTHWUKOBBIX puddpepeHunans-
HbIX reofie3nyeckmx CTaHUMA Ha
6ase HabAEHU CnyTHUKOBOW
HaBUraumoHHon cuctemsl [J10-
HACC. Mpu 3TOM Ana ocHaweHus
cnyx6 reoaesuu, kaptorpaduu u
3eM/IeyCTPONCTBA B Npeaenax ns-
TUNETUA CYLLECTBYET NOTPEOHOCT
B 6onee yem 530 onopHbix (pecte-
peHuHbIX) puddepeHLmanbHbix
CTAHLUAXY.

BHe depepanbHbix LeneBbix
nporpamm MMETCA NPeanochi-
KW K pa3BepTbiBaHUIO CUCTEM B
Antaiickom Kpae, Pecnybnukax
bypsaTtus, Xakacus, Abxasus, Hx-
Has Ocetus, Mepmckoit n Ceepp-
JIOBCKOI 061acTaX, a TaKke B
Kamuatckom Kpae 3a cuer ¢u-
HaHCUMPOBAHUA U3 PETUOHANbHBIX
ncToYHUKoB. B MockoBckoii 06-
NacTM  BO3MOXHO MOsBAEHUE
4eTBEPTOW CETH, HA OCHOBE YacT-
HOro MapTHepCTBa.

HameTunuch TeHAeHuMn K
obbeMHEeHNI0 04UHOYHbIX 6a3o-
BbIX CTALlMOHAPHbLIX CTaHLMIA

THCC wu cetel nNOCTOAHHO
penictBylownx  pedepeHLHbIX
ctaHumin. OtgenbHble opraHu3a-
UMM — Bnagenblbl 6a30BbIX
CTaHUMN — 0ObEAUHSIOT pecyp-
cbl ona 3¢ heKkTUBHOro ynpasne-
HUS CTAaHLUUAMU U NOJYYEHUSA ce-
TeBbIX pelweHuin. Hanpumep,
KomnaHus «PycHaBreoceTb» 3a-
nycTuaa NpoekT Moj Ha3BaHUEM
Data X-change, B pamkax KoTo-
poro no6oit Bnageney, 6azoBoit
CTaHLWUU UAW OnepaTop cetu pe-
thepeHUHbIX CTaHLMII MOXET no-
NY4UTb JaHHble C [pyrux CTaH-
LUMA Ha YCNOBWMW npefocTaBlie-
HUA CBOMX CMYTHUKOBbBIX AAHHbBIX
B e[MHbII LLEHTP yNpaBaeHns 06-
wewn cetblo. [lo cnoBam cneuna-
JINCTOB KOMMaHuUM «PycHaBreo-
CeTb», 3TO MO3BOJUT KAXAOMY
uneHy coobuiectsa Data
X-change pacwuputb 30HY MoOK-
pbITUS COOCTBEHHOI CETU, NOBbI-
CUTb TOYHOCTb U HALEXHOCTb
NpPeaoCTaBAsSEMOr0 KOHEYHbIM
nosb30BaTeNsM CepBuca MO3U-
LLMOHWUPOBAHUS.

OrYN «PocTexnHBeHTapu3a-
uns — QepepanbHoe bTU» npu-
HANO pelleHmne CBA3ATh YKe cylue-
CTBYIOLLME NIOKASIbHbIE CETU U 0AM-
HOYHble 6a30Bble CTAHLUM B LEeHT-
panbHbix pernoHax Poccuun B egu-
HYIO CETb, YTO, MO MHEHWUIO CNeLu-
aNnnucToB NpeanpuaTUS, NO3BOSUT
ONTUMWU3MPOBATL NPOBeAeHNE re-
Ofl€3UYeCKNX U KafacTPOBbIX pa-
6ot. lMnaHuMpyeTcs noCTENeHHOo
HapawwuBaTb CeTb MMEHHO B TeX
MecTax, rge npegnosaraertcs
6onblwoit 06bem pador.

RESUME

Based on open sources, the
author gives assessment of the
state of the satellite precise posi-
tioning systems — networks of
GNSS reference stations created
in the Russian Federation. He dis-
cusses both problems of their
effective functioning and devel-
opment prospects. The main
sources of project financing, as
well as technology and equipment
used in their implementation are
given.
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JIVYIIE OAUH PA3 YBULETD

M.10. baitkoB («PycHaBreocetb»)

B 1993 r. okoH4uMn MOCKOBCKMI 3HEPreTUYeCKUin WHCTUTYT MO CNeuUanbHOCTU «UH(POPMALUOHHO-

u3MepuTeNnbHas TexHuka», B 1995 r. — Akajemuto HapofHoro xo3sanctea npu [lpasutensctee Poccuitckoi
®enepauny ¢ NpucBOeHWEM KBanUbUKaLUM «MArucTp rocyfapCTBEHHOrO ynpasaeHus». B 2001 r. momyyun
aunnaom MBA. C 2011 r. no HacTosLee BpeMa — reHepanbHbli gupektop 000 «PycHaBreoceTby.

Co3pmaHne WHMPACTPYKTYPHI,
ABnaolWencs HeoTbeMeMON
4aCcTblo MaTepuaNbHO-TEXHUYEC-
Ko 6asbl soboro obLULecTsa,
BKJIIOYAET CNOXHbIA KOMMJeKC
paboT, B KOTOPOM 33A€NCTBOBAHO
Gonblioe KONMYECTBO Ntofei u
TexHukn. OfHUM 13 BUAOB MHG-
pacTpyKTypbl, obecneynsaiowei
3¢ (eKTUBHOE pa3BUTUE 3KOHO-
MUKW TOCYLAPCTBA, ABAAETCS Ha-
LEXHas WU KauyeCTBEHHas [OpOX-
Haa ceTb. B Poccuu ee passutuio
NPEenATCTBYET HECKONbKO 06bek-
TUBHbBIX MPUYUH:

— B CUNly NPUPOAHO-KNUMATU-
yeckux ycnosuin 3hdekTuBHoe
npoBefieHMe  [OPOXKHO-CTPOU-
Te/IbHbIX PaboT BO3MOXHO TOJIbKO
C anpens no okTAGpb (B HeKOTO-
pbIX pernoHax 3TOT Nepuoj ele
MeHble). Takum o6pasom, cTpo-
UTb HeoGX0oAMMO B MNpeaenbHO
CXKaTble CPOKM;

— N0 3TOI Xe NpUYMHE Ha
fonblieil Yactu TeppuTOpUM
CTPaHbl YC/IOBUA 3KCMyaTayuu
LOpOr NPUBOJAT K Heobxoaumoc-
TV NpoBefeHUs KpPYrOoroguyHoro
PEMOHTA, @ 3TO 3HAYUTENbHO yBe-
JINYMBAET CTOMMOCTb WX COAEp-
XaHusa. M3MeHnTb  cuTyaumio
MOXHO TOJIbKO 33 CYET NoBblIlle-
HUS KauyecTBa BbIMOJHEHUSA CTPO-
UTeNbHbIX PaboT Ha BCeX 3Tanax;

— 6ObWMUHCTBO AOPOXKHO-
CTpoUTENbHbIX PaboT NpoBoOAUTCA
no CXxemaM U MeTofuKaM, NpUHs-
TbIM elle B npownom Beke. OTcio-
Ja cleayeT 3aTpyfHeHUWe reofe-
3UYEeCKOro KOHTPOJS BbIMOJHe-
HUA paboT, 0coOGeHHO, ecNu OHU
BEAYTCA Ha pasHbIX y4acTKax.

Bcneactene nepeuyncneHHbix
(haKTOpOB HEBO3MOXHO COCTa-
BUTb MOJIHYIO OMEpaTUBHYIO Kap-

TUHY BbINOJHEHUA [OPOXKHO-
CTPOMTENbHOTO MpoeKTa U obec-
neyuTh KpaliHe Heobxopumoe B
3TUX YCNOBUAX MOBbIWEHNE MpO-
M3BOAMTENbHOCTU KaXAON efu-
HULBI TEXHWKM, 3aHATON Ha OT-
AeNbHOM y4yacTKe B [OPOXKHO-
CTPOUTENbHOM KOMMJeKce.
[laHHble npobnembl MOXKHO
MUHUMU3NPOBATb 3a CYeT MC-
nonb30BaHUA COBpEMEHHbIX
CNYTHUKOBbLIX TEXHONOTWUW, B
YaCTHOCTW, ANA KOHTpPONA M yn-
paBieHNA MaWnNHaM1 U MexaHu3-
mamu. [ina aBTOMaTru3auumu yn-
paBneHna UMW MPUMEHAIOTCA [O-
MONHUTENbHBIE YCTPOKCTBA —
CUCTEMbl aBTOMaTU3MPOBAHHOTO
ynpasnenus (CAY). OHu ycTaHas-
JINBAIOTCA Ha CTPOUTENbHYIO Tex-
HUKY 1 NO3BONAIOT aBTOMATUYeC-
KW BbINOMHATL TOYHbIE MaHUMYNA-
UMM ee paboyumu opraHamu B
pexume peanbHOro BpeMeHu, 4To
3HAUYUTEeNbHO MoBbIWaAET 3ddek-
TUBHOCTb paboTsl. Paj nponsso-
AuTeneil AOPOXHO-CTPOUTENb-
HbIX MALWWWH BbIMYCKAET WX C mpe-
pyctaHoBneHHbiMn CAY.

-~ Kak 310 pa6otaer

[ns pabotbl CAY Heobxoanmo
Haauuue ceaylolnux 31eMeHTOB:

— HaBUraLUMOHHbLIE CMYTHUKM
IHCC (rpynnnpoBKM HaBMraLWOH-
Hbix cnyTHukoB [NTOHACC u GPS);

— HaseMHas MHGPACTPYKTYpa
6a30BbIx CTaHUKIA (B paccmatpu-
BAEMOM CJlyyae, 3TO CeTb KOPpPEK-
TUpYlOWMX 6a30BbIX CTAHLMIA
IMOHACC/GPS komnaHum «Pyc-
HaBreoceTby);

— nporpammHoe obecneye-
Hue, o6pabartbiBatoliee U Koppek-
TUpyloLlee CNyTHUKOBbLIE [AHHbIe
(nporpamMmHblii KoMmieKc
«MNNOT»);

— yCTpOWCTBa NpUeEMaA 1 nepe-
paun padubix (GPRS, Wi-Fi, GSM
unu YKB);

— CTpouTeNbHasA TEXHUKA;

— YCTpOiicTBa AN ONTUMU3a-
UMM ynpaBfieHUs TeXHUKOM, pas-
MellaemMble Ha Hell U UHTErpupo-
BaHHble C ruapaBnukon (npuem-
HuK THCC, aHTeHHbI, AATYUKM,
KOHTPOJepbl, KOMMYHUKALMOH-
Hble Kabenu, GOPTOBOI KOMMbiO-
Tep).

CambiM MABHbLIM U3 OMUCAHHbIX
anemeHToB CAY sBnsertcs Hasem-
Has MHdpacTpyKTypa 6a30BbIX
CTaHLMI, NOCKONbKY 6e3 ceTu ans
nepefayn KOppeKTUpylolen UH-
thopmaumu nposefeHue BbICOKO-
TOYHbIX paboT B pexume peasnb-
HOr0 BpPEMEHW B MpPUHLUMNE He-
BO3MOXHO. JItobble paboThl, KOTO-
pble BbIMOAHATCA C MOMOLLbIO
CAY, [OXHbBI HaXOAUTLCSA B 30HE
MOKPbITUA HABUFALMOHHbLIM MO-
JleM — Ha TepPUTOPUMU, UMEKDLLeil
[eiCTBYIOLLYI0 CETb KOPPeKTUpY-
owKux 06a3oBbIX CTaHuuWin. Bce
VKa3aHHble Bbille 3/IEMEHTbI BTO-
PUYHBI NO OTHOLWEHUID K HA3eM-
HOW WMHMPpPacTpykType 6a3oBbIX
CTaHUMM.

B 06wmx yeptax CAY pabotaer
cneaylowmm obpasom. Mepen Ha-
yanom paboT NpoBOAMTCA TOMOr-
patuyeckas cbemka obbvekTa. C
MOMOLLBID MONYYEHHBIX AAHHbIX
CO3[aeTCs NMpOeKTHas MoBepx-
HOCTb C YKa3aHWeM NAaHOBOro
BbICOTHOTO MOJIOXEHUS MNPOEKT-
HbIX ToyeK. [poeKT 3aHocuTCs B
610K ynpaBneHWs [OPOKHO-
CTPOMTENbHOMN MaLMUHbI. 3TO NO3-
BONSET BO Bpems paboTbl 3aaa-
BaTb MapLWpPyT ABMXEHWUS MaLIM-
Hbl U TPAEKTOPUIO NepeMelLLeHus
ee paboyux opraHos.
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B npouecce paboTbl MawWmMHbI
CNYTHUKOBbIE MPUEMHUKH, yCTa-
HOBJIEHHble Ha Heil, nosyvaioT
curHansl ot NHCC n kKoppekTupy-
folMe nonpasku oT ceTu 6aso-
BbIX CTaHUMi KomnaHuu «Pyc-
HaBreoceTb». CurHansl NTHCC pa-
0T BO3MOXHOCTb ONpefennThb
MECTOMOJIOKEHNE MALIWHbLI U ee
paboynx OpraHoB C TOYHOCTbIO
oKosio 10 M, a KoppeKTupylme
nonpaBKW NO3BONSIOT MOBLICUTH
TOYHOCTb 10 1 CM B nnaHe u Ao
2 CM MO BbICOTE. ITU YTOYHEHHbIE
TeKylne KOOpAMHATHI O MecTo-
nonoxeHun paboyero opraHa
noctynaioT B 6GNOK ynpaBneHus
MalMHbl U CPaBHWUBAIOTCA C 3a-
LaHHbIMKM B npoekTte. B cnyuvae,
eCc/in peanbHble KOOpPLUHATHI pa-
6oyero opraHa oTmIMyaloTCA OT
NPOEKTHbIX, GAOK ynpaBiaeHus
aBTOMaTUYeCKU, C MOMOLLbIO TUj-
paBnMyeckon cuctembl, NpUBO-
OUT UX B HYXHOE NpoCTpaH-
CTBEHHOE NOJIOXKeHMe.

Mockonbky npuemuunkn MHCC,
obecneuyunsawoume paboty CAY,
pabotatoT ¢ yactoToit 50 iy, 37O
Nno3BOASET MNONYYUTb CAHTUMET-
POBYIO TOYHOCTb B pexume pe-
anbHoro BpemeHu. B pe3synbrate
CTAHOBMUTCA BO3MOXHbIM BbICOKO-
TOYHOe ynpaBsfieHne OTBaNOM —
paboynm OpraHoM JOPOKHO-
CTPOUTENIBHOW  MAWWWHbLI,  4TO
06€ecneynBaeT CHATUE CNOs TPYH-
Ta B NOJIHOM COOTBETCTBUM C NPO-
ekToM. Ecnim roBoputb 0 rpeiige-
pe HBM BG 190 T, macca koTtopo-
ro coctasnser noytu 19 ToHH, a
AuHa oTteBana — 366 CM, CTaHo-
BUTCH MOHATHbIM, YTO 1 cM —
OYeHb BbICOKAs TOYHOCTb /1A Ta-

3D-modens nogepxHoCMu nAoWAGKU

Koil MawmHbl. Mpu 3TOM Nof06-
HbIX Pe3ynbTaToB MOXHO [0OUTb-
ca ons noboii [OPOXHO-CTPOU-
TeNbHON TeXHUKM, He3aBUCHUMO OT
ee Macchl M MOLLHOCTH, pasymeeT-
s, eciu oHa bypeT obopynoBaHa
YCTPOWCTBAMM /1A TPUEMa CUTHa-
nos cuctem TIOHACC n GPS u He-
06X0AMMbIMU [ATYNKAMM, @ B 30-
He npoBefeHWs paboT [OCTYMHbI
nonpasku B pexume RTK.

Takum 06pa3om, Ha TeppuTo-
puM, B 30He MOKPbITUA HaBUraLu-
OHHbIM MONIeM OT CeTU KOpPeKTy-
pytolmx 6a30BbIX CTaHLMiA, CTa-
HOBUTCA BO3MOXHbIM OCylle-
CTB/JIEHWE ONEepaTUBHOTO KOHTPO-
N5t No6bIX 3TaNOB AOPOKHO-CTPO-
nTenbHbIX paboT, npuyem Bce
OTKJIOHEHUA OT MNpOEeKTa MOoryT
ObITb YCTPAHEHbI HEMOCPEACTBEH-
HO mpu ux o6HapyxeHuu. C no-
MOLbIO  CReLnanm3npoBaHHOrO
nporpammHoro  obecneyeHus
MOXHO OTCNeXWBaTb BCE 3Tanbl
CTPOMTENbHbIX PaboT B pexume
peanbHoro BpeMeHU U KOppeKTy-
poBaTb LENCTBUA MALUWH, 3ajen-
CTBOBAHHbIX B pailOHe CTpOUTENb-
cTBa.

~ CaHTUMeTpOBasA TOYHOCTb B
pexume peanbHOro BpeMeHU

OnucaHHaa TexHonorua yn-
paBfeHNs [OPOXHO-CTPOUTENb-
HbIMW MALIWHAMW BBIMMAAUT He-
NPUBbLIYHO, OfHAKO OHA AABHO W
yCNelWHo NpUMeHseTcs 3a pybe-
XOM, BO MHOTUX cTpaHax Esponsl,
a Takxe B AscTpanuu, inoHuu u
CLWA. CnoxHo noepuTb B CMoO-
C06HOCTb 20-TOHHOW MAWMHBI yN-
paBnaTb oTBanoM OGonee 3-x
METPOB C CaHTUMETPOBOW TOY-
HocTbto. OgHO fleno — npoymnTath
006 3TOM, 11 COBCEM Apyroe — yBu-
LeTb.

OueHUTb BO3MOXHYI 3KOHO-
MUYecKylo 3(PEKTUBHOCTL OT
NPUMEHEHWUS CUCTEM aBTOMATU-
YECKOro ympaefieHWUs AOPOXHO-
CTPOUTENbHOW TEXHUKOW MOXHO
Ha NpuMepe CTPOUTENbCTBA AOPO-
ru kateropuu Ib mexay Mocksoit
n CaHkt-letepbyprom. [Hdnuxa
Tpacchl COCTaBnAeT NPUMEpPHO
700 KM, WuUpUHA — B CpPefHEM
8 nonoc, 1. e. okono 48 m. Cpep-

HAs cToumocTb 1 M? acdanbrobe-
TOHHOTO MOKPBITUS NPU TOJIWUHE
B 10 cm Konebnetcs B npepenax
2800 py6./m?%. Croumoctb 1 cm?
achanbTo6EeTOHHOTO  MOKPLITUA
npuM TakoW naowapuM COCTaBUT
0K0n10 9,4 MNpa. py6., a webHeso-
ro ocHoBaHus — 0,5 Mnpa. pyo.
HepoctatoyHoe (M n36bITOY-
Hoe) KonuyecTBo rpasus (uau
nto6oro [pyroro CTpOUTENbHOTO
maTepuana) MOKeT NpuBecTU K
Heo6Xo[MMOCT nepeaensiBaTh
paboTy, YT yBEAUYUT CMETY, KaK
MUHUMYM Ha 0,1 mapa. py6. Ta-
Knm 06pasom, eciv npu caaye go-
poru B 3Kcnayatauuio GyoyT Bbl-
ABNEHbI CYLLECTBEHHbIE HeJoCTaT-
KW, Ha nepefesiky yXe rotoBoro
yyacTka AOPOXHOro nonotHa (B
3aBUCMMOCTM OT MaclTaba pa-
60T) MOXeT noTpeboBaTbCs CyM-
Ma, Ha NOPSAOK NpeBocCxofALas
ctoumocTb npuobpeterus CAY, a
B HEKOTOPbIX C/ly4asX — U CTOM-
MOCTb CO3AaHNA COOCTBEHHOIA ce-
T 6a30BbIX CTAHLMIA.

K coxaneHuio, B Poccun 3ta
TEXHONOrUsA, XOTA U UCNONb3YeTCs
V)Ke HECKOJIbKO NeT, Mo-MnpexHe-
My OCTaeTCs HeW3BECTHO WKpo-
KOMY Kpyry AnL, 3aHATbIX B CTPO-
uTenbHoW otpacnu. [ina nonyna-
pu3aumn npumeHenus CAY kom-
navus «PycHaBreoceTb» npu co-
penctsun komnaHum Trimble, Ka-
3aHckoro ¢unuana «Mantrac-
Boctok» u O0AQ «TataBTomop»
nposena noj KasaHbto [eMOH-
CTPaLMI0O BO3MOXHOCTEN CMYTHU-
KOBbIX TEXHOJIOTUiA, NO3BONAIO-
WWX CTPOUTENbHON TexXHWKe pa-
6oTaTb C CaHTUMETPOBOI TOY-
HOCTBIO B pexuMe peanbHOro
BpEMEHMU.

Mpe3eHTaLns NnpoBOAUNACh Ha
OfHOII U3 cTposwwmxcs 6a3 dunu-
ana 0AO «TataBTopop». [na pe-
MOHCTpauum 6bina BeibpaHa nio-
WafKa Co CNOXHbIM penbedom 1
0fuH u3 rpengepos — HBM BG
190 T. Ha rpeiifep 3apaHee 6bino
YCTaHOBNEHO BCMOMOraTeibHOE
obopynoBaHue: npuemHuk [N0-
HACC/GPS MS990 Smart Antenna
CO BCTPOEHHOW aHTeHHON, pas-
NIMYHbIE AaTyuKku, 610K ynpaene-
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ﬂOpOMHbIﬂ CU2HANIbHBIU KOHYC C YCMAaHOBJ/IeHHbIM HA HeM

MEeHHUCHbIM MAYUKOM

HUA OTBasioM KomnaHuu Trimble.
HaBurauuoHHble nonpasku nepe-
[ABaNNCh AEMO-CETbI0 KOMNAHUM
«PycHaBreocetb» nop ynpasne-
HMEeM NPOrpaMMHOr0 KoMMaeKca
«MNN0T».

B kayectBe cuctem npuema u
nepefayn AaHHbIX UCMONb30BaN-
ca MoOUNbHLIN WHTepHeT ¢ bec-
NPOBOAHbIM COEAMUHEHNEM Yepe3
GPRS. B uenom, KayectBo u Cra-
OGUNbHOCTL CBA3M BbINW NpUemne-
MbIMW, OfHAKO pJoctyn B WHTep-
HET MOXeT OTCYyTCTBOBaTb B Ma-
NIOHACENEHHBIX UK OTAANEHHbIX
OT 06/1aCTHbIX LEHTPOB paioHax.
Mo3tomy cneyuanuctsl Komna-
HUM «PyCHaBreoceTb» CYUTAIOT,
yTo Ans 0becneyeHns HaaexHo
6ecnpoBofHOI CBA3W Npu nony-
YEHWUU MONPABOK B MAJIOHACENEH-
HbIX MU yOANEeHHbIX paiioHax xe-
NaTtenbHO NPUMEHATb PafMOMO-
LeMbl.

Ha noBepxHOCTM NNOWAAKH
6bIN10 YCTAHOBNIEHO BOCEMb Naac-
TUKOBbIX BOPOXHbIX CUrHANbHBIX
KoHycoB. [locne HacTpoiiku cBA3n
yepe3 WHTepHeT, ¢ nomoLblO
KOMMJIEKTa MONEBOMO CNYTHUKO-
BOTO reofie3nyeckoro o6opypo-
BaHUA KomnaHuw Trimble 6bina
npoBefeHa CbeMKa MowWank,
BKJl0Yas MJIAHOBO-BbICOTHOE MO-
NOXEHWEe CUTHaNbHbIX KOHYCOB.
Pesynbtathl UM3MepeHUin Obian
BHECEHbl B NporpammHoe obecne-
yeHue Trimble Business Center, u,
nocne o6paboTKW, NonyyeHHas
3D-mopens (puc. 1) 6bina 3arpy-

Has TeXHWKa MPOBOAWT BbICOKO-
TOYHbIE MAHWUMYNALUN OTBAJOM B
pexume peanbHOro BpEMEHMU.
[peipep, ucnonb3ys npoekT
MapupyTa ABUXEHUS, 3aN0XKeH-
Hblli B ero 610K ynpasneHus, co-
BEpPLWUA MEPBbI NPOXOA U coun
0TBaJIOM TPW MAYNKA, 3aTEM, pas-
BepHYBlWMCh Ha 180°, cbun ele
TPU MAYMKA, HE 3afieB CUrHaNb-
Hble KOHYyCbl. [lnf 4ncToThl 3KC-
nepuMeHTa ObINO BLINONHEHO
ewe 5 npoxofoB rpeipepa
(puc. 3). Bo Bcex cnyyasx 3apa-
ya, T. €. cOMBaHUE MAYUKOB OT-
BanoM rpeiifepa, 6bina BbiNoNHe-
Ha ycnewHo. Bo Bpems npeseH-

lpoxo0 2peiidepa 8o spema npezeHmayuu

XeHa B BNOK ynpaBneHus rpeiife-
pa. Bcero noarotoBka K AEeMOH-
CTpauuu 3aHana OKono 3 4acoB
4NUCTOTO BPEMEHHN.

Npes npeseHTauuu 3akntova-
nacb B cnefylolem: Ha 6 cur-
Ha/bHbIX KOHyCax YCTAHOBWAMW MO
TEHHUCHOMY MSIYMKY, KOTOpble
rpeigep fomkeH 6bin cOUTL 0TBA-
nom (puc. 2). Kpome Toro, eue
ABYMSI CUTHANIbHLIMU KOHYCaMu
0603HaunAn CTBOP, B KOTOPbIN
[OMKEH OblN npoexaTb rpeiaep,
BbINOJIHAA pa3BopoT. Kak rosopu-
NOCb BbIlWE, MOBEPXHOCTb MIO-
Wafku 6bina c [OBOJIBHO CNOX-
HbIM penbedoM, a MAYMKN Haxo-
AWIUCL NPAKTUYECKU Ha OAHOIA
BbicoTe. 370 GbINO CAenaHo Ans
TOro, YT0Gbl HarMAAHO NPOJAEMOH-
CTPUPOBaTh, KaK TAXKenas [LOPOX-

TauuuM M NOATOTOBKM K Heill Be-
nach BUeocheMKa.

[ins Toro, utobbl ybeanuTbca B
CNOCOGHOCTH TAXENOW TeXHUKU
paboTaTb C CaHTUMETPOBOMW TOY-
HOCTbIO B peXWMe peanbHOro
BpeMeHW, A0CTaTOYHO NpOCMOT-
peTb BUAEOPONUK, pa3MeLLeHHbI
Ha caiite komnanuu «PycHasreo-
ceTb».

RESUME

New possibilities for precision
positioning with the GNSS net-
works are opened. An experiment
conducted by the company is
described to demonstrate the high
precision control of machines and
mechanisms at the construction
site. Potential economic benefits
from this technology usage for
road construction are assessed.
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TEXHOJ0TMHK

r’c and MOHUTOPUHTOBOIO
CUTYALUUOHHOIO LEHTPA
rOPOAA APMABUPA

M.10. KopmuwukoBa (KomnaHus «CoB30HA»)

B 2008 r. okoH4Mna Ypumckuit rocynapCTBEHHbI aBUALMOHHbIA TEXHUYECKWNIA YHUBEPCUTET MO CneuuanbHoCTH
MH(OPMALMOHHBIE CUCTEMBI B TEXHUKE U TexHonoruax». locne OKOHYaHUs YHUBEpCUTETa paboTaer B
komnaHuu «CoB30HAY, B HacToAlWee Bpema — pykosogutens [MC-npoekToB.

I.A. PoseBuka (Komnanus «CoB30HA»)

B HacToAwee Bpems — pyKOBOAMTENb pervoHanbHOro HanpasneHus no HxHomy depepanbHOMY OKpyry
KomnaHuu «CoB30HAY.

M.A. BoncyHoBckui (KomnaHus «CoB3oHA»)

B 1990 r. okoH4un KneBcKoe Bbicliee UHXEHEPHOE pagnoTexHUYeckoe yuunuuie. Mocne oKOHYaHMsA yuunuua
cnyxun B pagax BC PO. C 2000 r. pa6otan B 000 «feo Cnektpymy, a ¢ 2002 r. — B ®IYN BO «Texmawmumnopt».
B 2004 r. nomyyun cTeneHb «MacTep [en0BOr0 agMUHUCTPUPOBAHUS B 06MaCTU CTpATerMyeckoro
nnaHupoBauus» (Master of Business Administration) Bo Bcepoccuiickoil akajemuu BHelHeid TOprosau
MwuH3skoHoMpa3suTus P®. C 2004 r. pabotaeT B KomnaHuu «COB30HAY, B HAcTosllee BpeMs — MnepBblii
3aMecTuTeNb reHepanbHoro AupeKTopa.

C.A. Aynkud (Komnanus «CoB30HLY)

B 1997 r. okoHuun YepenoseLKoe BbiClIEe BOEHHOE WHXEHEpHOe y4unuwe PpaAno3JeKTPOHUKKU no
CNeLnanbHOCTU «KOMAHAHO-MHXKEHepHas paguocBsa3b». PaboTan HauyanbHWKoM oTtgena B3[ ®TYM HMO WUT,
3amectutenem aupektopa HLL OM3 ®ryMn PHUWKM. B HacToswee BpeMs — WCMOAHWUTENbHBIA AWPEKTOP

komnaHun «CoB3oHAy. KaHauaaT TeXHNYECKMUX HayK.

B HacTosiwee Bpems yrposbl
TEXHOTEHHOTO, NpUpPOLHOro,
KPUMUHOTEHHOTO U TEPPOPMUCTU-
YecKoro xapakTepa, NpepcraB-
nfAWNe peanbHY OMNACHOCTb
NS HAaceneHwus U pasBUTUA TO-
CYAAPCTBa, BbIXOAAT HA NepBblit
MiaH.

KpacHopapckuit kpait aBnsert-
csl 0cobeHHbIM B CBOEM poje pe-
TMOHOM: BbICOKas MJOTHOCTb U
WMPOKO NpeAcTaBAeHHbIN HALNO-
HaNbHbIN COCTAB MPOXMBAIOLLErO
HaceneHus, 6onblioe Yucno Ty-
PUCTOB M OTAbIXAIOWMX, BaXKHOE
3HaYyeHWe arpomnpoMbILIEHHOTO
Komnnekca pns obecneyeHus
NpoAoOBONLCTBEHHON 6e3onac-
HOCTU CTpaHsl.

B 3701 cBA3K 0becneyeHue Ge-
30MacHOCTW HaceneHus U obbek-
TOB MHMpPACTpYKTypbl, HopmMupo-
BaHWe, NOAAEPXKaHWe U pa3BuUTUe

cpefibl UX XWU3HEeAEeATeNbHOCTH,
COOMI0EHNE KM3HEHHO BaAMHbIX
MHTEPECOB JIMYHOCTH, 06LLeCTBa U
rocyfapcTBa, HegonylieHue, npe-
AynpexaeHne W onepatuBHas
JINKBUAALMA Ype3BblYalHbIX CU-
Tyalumil sSBNAIOTCA NPUOPUTETHbI-
MU HanpaeNeHUAMU AesTeNbHOC-
TW UCMONHUTENbHBIX OPraHoB ro-
cynapcteeHHoi Bnactu KpacHo-
AapCKOTo Kpas M OpraHoB MecT-
HOro camMoynpasneHus.

Beupy 3toro, B KpacHopapc-
KOM Kpae 6blna NpuHATa Lenesas
nporpamma «Co3gaHue cucTembl
KOMMJeKCcHoro obecneyeHus Ge-
30MaCHOCTU XXU3HEeLeATENbHOCTH
KpacHopapckoro  Kpas  Ha
2011-2013 rogbl». 3apaueit
nporpaMmMmbl SBASETCA CO3[aHMe
Cuctembl KoMniekcHoro obecne-
yeHnsa 6e30MacHOCTM XKU3Heaes-
TensHocT (CKOBXK), npepcras-

nsowein coboit MHTErpUPOBaH-
Hblif TEXHONOTUYECKUA U UHDOP-
MaLMOHHbII pecypc Ans wcnon-
HUTENbHbIX OpraHoB rocypap-
CTBEHHOW BNacTU Kpas, TeppuTo-
puanbHbIX OPraHoB UCMONHUTENb-
HOM BNAcTW, OPraHOB MECTHOrO
CaMoynpaBs/eHns W Apyrux opra-
HU3aLMii, yyacTByOWUX B obec-
neyeHnn 6e30MacHoCT Ha Tep-
puTOpUM Kpas.

[laHHbIN NPOEKT HanpaBieH Ha
noBblleHNe YypoBHsA Ge3onacHoc-
TW XW3HeAeATeNbHOCTU Hacene-
Hua KpacHopapckoro kpas u B
cllyyae BO3HMKHOBEHWA KpU3MC-
HbIX CUTyaLMii BONKeH obecneyn-
BaTb:

— KOOpAMHALUMIO fleaTeNbHOC-
TV OpraHoB ynpasfieHus TeppuUTo-
puanbHbIX NpeAcTaBUTENbCTB (e-
AepanbHbIX, PETMOHANbHBIX U MY-
HULMNANbHbIX OPraHoB BNaCTK;
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— onepaTtuBHOe ynpasneHue,
B TOM YuUCne C UCMONb30BaHWEM
BUAEOKOH(epeHLCBA3Y;

— MOAenupoBaHue u NporHo-
3MpOBaHMe pa3BUTUA CUTYaLUN;

— TNOAJEPXKKY MPUHATMA pe-
WeHWN AN MUHUMWU3ALMKM no-
CnepcTBu.

B kayectBe NWMNOTHOM 30HBI
LN BHEAPEHUA MYHULMUNANLHOTO
cermenTa CKOBXK 6bin BbIOpPAH ro-
pon Apmasup.

B pamkax nporpammbl CKOBX
B ApmaBupe pa3BopayuBaercs
eAMHas Jucnetyepckas cuctema
112, KoTopas npegHasHayeHa gna
BbI30Ba 3KCTPEHHbIX Cyx6. Cuc-
Tema 112 npu3BaHa 06befUHUTD
BCE CNYXObl OKa3aHWA 3KCTPeH-
HOW MOMOLLM HaceneHu uepes
eAnHbIA TenedoHHbI HoMep.

B cBA3M ¢ konmyecTBOM MHGOP-
MaLMOHHbIX MOTOKOB, KOTOpble
obbveauHser cuctema 112, u co
cneunduKoi ee feATeNbHOCTY, ANA
NOBbILIEHUA KayecTBa W CKOPOCTU
pearMpoBaHMA pELIEHO, YTO BCe
BHYTPEHHME MpoLecchl AOMKHbI
ObITb 3NEKTPOHHBIMU U UHTETPUPO-
BaHHbIMU APYT C APYroOM B peXuMe
«OHOTO OKHax»: Tak Kak B CKOBX
NpaBUbHOE pelleHue, NPUHATOE C
Ono3faHueM, SIBNSETCS OWMOKON.
[laHHbIA noaxop 3akntovaetcs B
pa3paboTke OTAENbHbIX MPOCTHIX
onepauuii ¢ ux nocnepyoLmm 06b-
e[MHEHNEeM, a He B MOCTPOEHUM
€AWNHOro rpoMO3AKOro npouecca.

B KayecTBe WHTerpaunoOHHOI
nnatdopmbl ans CKOBX 6bina
BbiGpaHa reouHbOpMaLMoOHHas
cuctema (puc. 1). Mpenmywect-
Bom [MIC B paHHOM cnyyae aBas-
eTcA TO, YTO OHa He MeHsAeT OT-
AenbHble TEXHONOTMYEeCKne npo-
Leccel, a cnocobHa nuib AaTh HO-
Bble MOLLHbIE MHCTPYMEHTbI yxe
cywecteytowmm. MC nossonser
He TOMbKO MPOCMOTPETb KAyt
OTAENbHYI0 CUTYaLMIo C UCMONb-
30BaHMEM CMELUANN3NPOBAHHBIX
MeXaHW3MOB 3KCTPEHHOrO pearu-
poBaHus (TPEBOXHbIE KHOMKMK,
IKCTPeHHas CBA3b, BUMAeOKaMe-
pbl), HO W MHTEpPNpeTMpOBaTh WX
Ha MeCTHOCTW, OLEeHUTb COonyT-
CTBylOLME COOLITUSA B KOMMIEKCE

NPOCTPAHCTBEHHbIX B3aUMOCBS-
3eit.

B kavectse 6a3osoit [UC pns
MHTErpauuoHHON cucTembl Gbina
BbibpaHa ESRI ArcGIS Server 10.0,
BBUAY CNeayiolnX NpeumyLLecTs
AaHHOI TeXHONOrUM:

— WWPOKUE MHTErpaLMOHHbIE
BO3MOXHOCTH;

— TMOLAEpKKA COBPEMEHHbIX
WT n TUC ctanpapToB;

— PpacWupeHHbIn yHKLNO-
HanbHbI Habop;

— yAoOHbI uHTepdeiic gns
nonb3oBatenen N agMUHUCTPATO-
POB CUCTEMBI;

— Hajuuyue WUPOKON ceTu
TEXHUYECKO NOJLEPKKM Ha Tep-
putopumn PO;

— HW3Kas COBOKyMHas CTOW-
MOCTb BJIaZ€HuS.

basoBoe reonpocTpaHCTBEH-
HOE HamnoJIHEHWe CUCTEMbI MUNOT-
HOI 30HBI MYHWLMNANbHOTO Cer-
MeHTa COAEPKMT:

— KapTy ropoga Apmasupa
macwraba 1:5000;

— KOCMMYECKMe CHUMKM C an-
napara WorldView-1 ¢ npocTpaH-
CTBEHHbIM paspelleHnem 60 cm.

MbpupHas KpynHomacwTab-
Has Tonmorpaduyeckas OCHOBA
(puc. 2) nossonser gucnetyepy
JIErKO OpPUeHTUPOBATLCA Ha MeCT-
HOCTW W OLEHMBATb COMYTCTBYIO-
Lyto 06CTaHOBKY.

WNHTepecylowmin yuactok mect-
HOCTW MOXeT ObiTb HallieH C uc-
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nonb3oBaHuemM cnabo topmanu-
30BAHHOr0 aApPEeCcHOro noucka
UAKM Mpu oOpaLLEHUN K CUTYaLu-
OHHOIt KapTe (nnaHy).

CuTyaunoHHYI0 KapTy cermexTa
CKOBXX MmoxHO ycnoBHO pasfe-
NUTb Ha TPU TEMATUYeCKMX BaoKa:

— MOHWTOPMWHT TPAHCNOPTa;

— MoHuUTOpUHT B chepe HKX;

— CUTYaUMOHHbIE CEPBUCHI.

CepBuCbl MOHWUTOPMHTA TpaHC-
NOpPTHOIA CUTYaLMK B ropoge npe-
LOCTaBNAoT MHdOpMaLUIO 0 Mec-
TOHAXOXAEHUN MYHULMNANbHbBIX
aBTOOYCOB B peXuMe peanbHoro
BpemeHu (puc. 3). B cnyyae Bo3-
HuKkHoBeHus YC 3TOT cepBuC No3-
BOJIUT HaWTW GAMXKaNWMeE K MecTy
npoucLecTBnS TeXHUYecKne
CpeacTBa W NpuBneyb Ux Ans 3Ba-
Kyauuu niogeit. A cepsucel nop-
KNIOYeHNA K BUAeOKamepam no-
MOTYT OLEHUTb AOPOXHO-TpPaHC-
MOPTHYIO CUTyalLMi0 B ropoge M
06CTaHOBKY Ha MecTe BO3HUKHO-
BeHua YC.

Kpome TOrO, CepBuC MOXeT
ObITb MONE3€eH B Chepe KOHTpONS
W yNpaBieHUs MyHULMNANbHbIM
TpaHcnopToM. Ha AaHHbI MOMEHT
B CUCTeMy BHeceHa UHdopmauus
0 NYHKTax 0CTaHOBOK, a B Npopa-
60TKE Haxo[uTCA CEPBUC KOHTPO-
nsa rpaduKa [BUKEHMA HA MapL-
pyTax 06LeCTBEHHOrO TpaHCMop-
Ta. Hanuume cratuctukm o 3a-
LepXKax Ha OnpefeneHHbIX Nu-
HUAX CMOXET MOMOYb VNYYWMWTb
LOPOXHO-TPAHCMOPTHYIO CUTYya-
LMI0 B ropofe.

Cepsucsl KX (puc. 4) copep-
XaT MHMhOPMALMIO 0 3AaHUAX U
COOPYXKEHUAX, B TOM YUC/IEe O BET-
XOM W aBapuitHoM doHpe, n 06
MHXXEHEpPHbIX CeTAX: KaHanusa-
LMW, BOAOCHAGXKeHUW, oTOMM-
TeNbHbIX W 3nekTpoceTax. [lo
KaXaoMy OOBEKTY MOXHO Mojy-
4MTb MHEGOPMALIMIO O ero cocTon-
HUMW, a TaKXe y3HaTb B BEEHWM
Kakon ynpasnstowWwen KOMMmaHuw
OH HaxOAWTCA.

B cnyyae, ecin B gucnetyepc-
Kylo cnyxOy npuxogut coobuie-
HUe 006 aBapuitHOW cUTyauuu Ha
o6bekTe KX, T0 pucnetuep nme-
€T BO3MOXHOCTb NOCMOTPETb

BUPTYyaNbHbIA Typ Mo 06BLEKTY,
OLeHUTb HaMYne aBapUiiHbIX Bbl-
XO[OB UM CBOOGOLHBIX MIOLWALOK
LNs pasMelleHus Xunbuos. [lns
YCTPaHEHUA fanbHeNWero pa3su-
™a YC gucnetyep MoXeT CBA-
3aTbCs C NPefnpUATUAMU, OKa3bl-
BAIOWMUMU KUINLHO-KOMMYHAb-
Hble YCNYrW, [aHHble O KOTOPbIX
npeAcTaBieHbl B nacnopTte 00b-
ekTa (puc. 5).

CuTyaLMoHHblE CepBUCHI NO3-
BONIAIOT OTC/IEXMBATL CUTYALMIO B
ropoje B pexume peanbHoro Bpe-
MmeHu. K Takum cepBucam oTHo-
CATCA MEeTEOCBOAKM, NoCTynato-
Ly1e C 4aTYNKOB MOHUTOPUHIA OK-
pyatouieit cpepbl. B TMC oTobpa-
XaloTCA napameTpbl Temnepary-
pbl, AABNEHNSA, BAAXKHOCTU BO3AY-
Xa, KOHUEHTpaLuus copepxaHus
BpeAHbIX BeELeCTB B BO3JyXe,
KpOMe TOro cucTema oTcnexuBaer
3HayeHMA nokasarenen Ha npeg-
MEeT TNpeBbllWEHUs AONYCTUMOIA
HOPMbI.

B kayecTBe CEpBUCOB IKCTPEH-
Horo pearuposanus B I'MC oTo6-
paxalTca  MHAMKATOpbl  YCT-
POWCTB JOCTaBKU TPEBOXKHbIX CO-
00LLEeHUI, @ TaKXKe Ha KapTy HaHe-
CEeHO MecTOMoN0XeHune yCTPOMCTB
«rpaxpaHuH-noauuus». B paH-
Hbli MOMEHT npopabaTbiBaeTcs
BOMPOC NOJHOW WHTerpauum c
YCTPOWNCTBAMM CBA3N «rpaxpa-
HUH-TIONNLUA» — BUAEO U ayano
3BOHOK.

[ins noBbllWeHNs KayecTBa OH-
NaiH cnexeHus 3a NocTynawowm-
My coobueHuamm TUC uHTerpu-
poBaHa ¢ ieHToil cobbiTuii (RSS).
Kaxpnoe cobbiTue, npousoluesiee
B ropofie W 3aperucTpupoBaHHoe
B AucneTyepckoil cnyxbe, oTo6-
paxaetcs B RSS notoke. 'MC cyu-
TbIBAET IEHTY COOBITUIA, NPOBOAMUT
NPOCTPAHCTBEHHYIO WHAEKCALMIO,
yTO, B CBOK OYepefb, No3BOAAET
aucneTyepy ObICTPO NEpexofuTh
OT ONUCAHUA COBLITUA K ero nono-
XEHWI0 Ha KapTe.

B HacTosuee Bpems TUC kom-
noHeHta CKOBX npoxogut opuH
U3 MepBbiX BUTKOB CBOEr0 W3-
HEHHOTO LiMKNa, Ha KOTOPOM cO6u-
paloTcs, peanusyoTcs, aHanusu-

Macnopm o6vekma KX

pyloTcs v pacwupstotcs Tpebosa-
HUA K cucteme. Ha paHHbIA MO-
MEHT y cucTeMbl GonbLIe nepcnek-
TWB, YeM peann3oBaHHbIX (YHK-
LIMIA, YTO NO3BONSET HAAEATbCA Ha
ee flanbHeillee pas3BuTue.

RESUME
It is noted that the project is
executed within the special-pur-
pose program «Creation of a sys-
tem for complex ensuring the life
safety of the Krasnodar Territory
in 2011-2013». The rationale for
the hard- and software choice as
well as the description of the
interface and services of the GIS

developed are given.




KOCMWYECKHUE TEXHONOIMA /
U TEONHOOPMALINOHHBIE CUCTEMBI /

KOMMAHMS! «COB30HI» /

/|

Bal cnyTHUK B MUPE UH(DOPMALMOHHLIX TEXHOMOTNN /
115563, . Mockea, yn. lUnnunoeckas, 4. 28a ,«*" ””ﬂn
Ten.: +7 (495) 642 8870, +7 (495) 988-7511 /
dakc: +7 (495) 988-7533
sovzond@sovzond.ru | www.sovzond.ru




Muccus BoinoAHuma:;
Pabotaiite Tam, e Apyrue He Moryt

B
L
A
D
E

TECHNOLOGY INSIDE

OcobeHHOCTH:

» HoBas TexHonorua obpaborku
curHana Z-Blade

* BbicOKas HAAeXHOCTb B TPYAHbIX
AASL M3MEPEHMH YCAOBUAX

* YABTPa-NMpPOUHbIN
BOAOHENpPOHEeLaeMbii KOpnyc

« BoraTbie KOMMYHWKaLWOHHbIE
BO3MOXHOCTH

* YHUBepcanbHoe pelleHue

A
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www.nikon-spectra.ru

powered by

ProFlex” 800 | washtech

MHHOBaUWOHHAA TexHoAOTHMA Z-Blade KOMOUHMPYET M oNTUManbHO 0bpabaTtkiBaeT
CUrHaAbl OT HECKOABKWUX CNYTHUKOBLIX CO3BE3AMIA, obecneunsan BbICTPOE U HAAEKHOE
RTK-pelweHre B CAOXKHBIX YCAOBMAX, TAKMX KaK NAOTHAA rOPOACKAA 3aCTPOMKa MAKM MOA
KpoHamu aepeBbeB. TexHonorua Z-Blade caenaer Bac GPS-He3aBMCMMbIMK U AGCT

BO3MOXHOCTb paboTatb Tonbko no TMAOHACC.

Hoeas cuctema Spectra Precision ProFlex 800, paapabortadHan koMmnaHuein
Ashtech - 310 MOLLHOE pelleHWe AAS NO3ULMOHMPOBAHWA B BbICOKOMPOYHOM
Kopnyce, npepHasHadYeHHoe AAA TAXEAbIX YCAOBUM 3KCNAyaTauMu. MICNoAbL3yeTe A1
Bbl ProFlex 800 B ka4yecTBe HOCMMOrO B PHOK3aKke poBepa, Kpenute A Ha MalluHe
MAW yCTaHaBAMBaETE Kak MOCTOAHHO AeMcTBYOLWY0 Ba3oByio cTtaHumio, ProFlex 800
cnpasuTcA ¢ Atobol 3apaven.

ProFlex 800: co3aaH ANE YBEAMYEHWA BaLLEi NPOU3BOAMTEALHOCTHM.
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TEXHOJIOTUUH

TEXHOJIOTUA MOHUTOPUHTA
MATEPUAJIOB TEO®OHJA rOPOAA
OHEMPONETPOBCKA B MACLUTABE
1:500 B BEKTOPHOM BU[E

A.A. Yaitka (KI «LleHTp rpapgocTponTtenbCcTBa, apXMTEKTYPbI, 3eMJIEYCTPOMCTBA U KagacTpay
[lHenponeTpoBCKOro rOpoACKOro coBeTa, YkpanHa)

B 2003 r. oKoHYMn reonoropasBefoyHbIi (akynbTeT (cneuuanu3aums «reouHbOpMaLUOHHbIE CUCTEMBI U

TexHonorum») HauuoHanbHoro ropHoro yHusepcuteta (r. [HenponeTpoBck, YkpauHa) mo cneuuanbHoCTi
«MH(HOPMALMOHHbIE CUCTEMbI U TEXHONOTUM». B HacTOsWee BpeMs — BepyLinil MHXEHEP MO KOMMbIOTEPHbIM
cucTemMam oTAena obecneyeHns AesTeNbHOCTH rpagocTpouTensHoro kapactpa Kil «LieHTp rpagocTtpoutenscrea,
apXMTEKTYpbl, 3eMIEYCTPOIICTBA U KafacTpay [lHeNponeTpoBCKOro ropofCKOro coBeta.

B koHue 2003 r., B COOTBETCTBUM
¢ PeweHvem ucnonkoma [Henpo-
NeTPOBCKOrO rOPOACKOro COBETA OT
12.12.2003 r. N2 947 «06 ycune-
HUW KOHTPOJIs 3@ BbIMOJIHEHUEM TO-
norpaco-reoaesnyeckux pabot u
MCMOMb30BAHWUM aKTyaNbHON reo-
MOJOCHOBbI MPU BbIMONHEHWUN NPO-
€KTHO-NJIaHUPOBOYHbLIX  PaboT,
[NaBHOMY apXUTEKTYPHO-MAaHUpPO-
BOYHOMY YMPaBNEHUIO FOPOACKOro
coseta (MmaBAMY) 6bl10 NopyyeHo
BHEJPEHME COBPEMEHHbIX FEOUH-
(hopMaLMOHHBIX TEXHOMOrWiA Ans
nepesofa Tonorpaduyeckux nna-
HOB C OyMaKHbIX HocCuTenei B
3NEKTPOHHbIA BUA U UX AaNbHEN-
WWii MOHUTOPUHT (BepeHue, 06-
HOBJIEHME W XpaHEHMe).

[nasAMY coemectHo ¢ KIl
«LleHTp rpagocTpouTenscTea, ap-
XUTEKTYPbI, 3eMJIeyCTPOICTBa W
Kagactpa» [JHenponeTpoBCKOro
ropopckoro coseta — Kl
«LIFA3K») 3aHumaeTca paspabot-
KOl TeXHONOrnu BeAeHWUs Mare-
puanos reooHaa ropofa mMacu-
Taba 1:500 B BEKTOPHOM BUAE.

B npouecce paboTbl 6bia1 on-
peneneHsl TpeboBanus k MNC.

1. Tpacdmyeckoe oTobpaxeHue
BEKTOPHbIX 0OBEKTOB JOMKHO CO-
OTBETCTBOBATb YC/NIOBHbLIM 3HAKaM
pna Tonorpacdmyeckux NAaHoOB
macwTabos 1:5000, 1:2000,
1:1000, 1:500, yTBEpXOEHHBIM

Mpukaszom MuHucTepcTsa 3Kkono-
TUU WM NPUPOLHbIX pecypcoB Ykpa-
MHbl 0T 03.08.2001 r. N° 295;

2. Knaccudukaums BeKTOpPHbIX
0ObEKTOB [0JIXKHA COOTBETCTBO-
BaTb «Knaccudukaropy kapror-
paduyeckoit HdoOpmMaLmuu, KoTo-
pas oToOpajkaeTcs Ha Tomorpa-
(buyeckux nnaHax MaclwTabos
1:5000, 1:2000, 1:1000, 1:500»,
VTBEPXAEHHOMY npuKasoMm [nas-
HOTO ynpaBneHus reofesunu, Kap-
Torpaduu v kagactpa npu Kabu-
HeTe MuHWUCTPOB YKpauHbl OT
09.03.2000 r. N2 25;

3. NporpammHoe obecneyeHne
LOJ/IKHO NO3BOAATL:

— co3paBatb (pepaktupo-
BaTb) BEKTOPHble (LudpoBbIe)
06beKTHl, OTOOpaxatwouwme pe-
3ynbTaThl NPOBEAEHWS Tomorpa-
to-reogesnyeckux pabot (TrP);

— OpraHu30BbIBaTb BHECEHME,
BeJEHME U XpaHEeHMe pe3ysbTaToB
Tonorpado-reofe3nyecknx pa-
60T no ropoay B eAMHOM UHDOP-
MaLMUOHHO-MPOrpaMMHOM  nose
(BCe mMaTepuanbl AOMKHBI 0TOOPa-
aTbCA OJJHOBPEMEHHO B €[MHOI
nporpamMmMHoi cpege);

— MHTErpupoBathb paspabarsl-
BaeMble TEXHONOrMYEeCKue pelue-
HUA C CyLeCcTBYIOWMUMU NPOU3-
BOACTBEHHbIMW Tnpoueccamu, a
TaKXe WMMeTb BO3MOXHOCTb MX
YCOBEPLIEHCTBOBAHMUS.

Bbino onpo60oBaHO HeCKOJIbKO
TNC, Takux kak Topomap (nog
AutoCAD), ArcView, MapInfo,
«Kapta 2005». Pag nporpamm
YacTUYHO yAoBAETBOPAN Tpebo-
BaHMAM, OMUCAHHbIM Bbie. [ns
peweHns nocTaBieHHbIX 3apad
Haub6onee nopxopuna NC «Kapra
2005» (BnocneacTsun 0O6HOBMEH-
Has o M'NC «KapTa 2011»), yto 1
006ycnoBuno ee BbIGOP B KayecTse
0a30BOro MHCTPYMEHTa s pas-
paboTKM M BHEAPEHUS OMUCbIBae-
Mot TexHonorum (puc. 1).

B camom Hauane paspabotyu-
KW CTONIKHYNNUCh C Npo6iemoii oT-
cytcTBUA UmcdpoBoro knaccudu-
katopa (6M6AMOTEKM) YCNOBHBIX
3HaKoB Tpebyemoro MacwTaba,
MOJIHOCTBID  JIOKANM30BAHHOIO
ana Ykpauubl. CoBmecTHO ¢ noc-
TaBKOW NporpamMmHOro obecneye-
Hua komnaHua «[MCUH®DO» (re-
HepanbHbii npeactaButens Kb
«lMaHopama» Ha Tepputopumn Yk-
pauHsbl, 1. BuHHMUA) BbINONHMNA
NIOKanu3aumio Knaccudukatopos
macwTabos 1:500 u 1:2000, cor-
NIAacHO BCeM [eNCTBYWLLMUM HOp-
MmaM. Ho knaccudukatop He yuu-
TbiBaj BCe 0COGEHHOCTU PaboT B
ropoje U, ye no mMepe BHefpe-
HUs, CaMOCTOATeNbHO Aopabarbl-
Bancs COTPYAHMKaMM KN
«LIFA3K». B knaccucmkarop 6bin
nobasneH cnoit «3asBKa», BKIIO-
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YawwWKMn NNoWafHble 00bEKTHI U
CeMaHTUKy, NpeAHa3HaYeHHbIN
ANA yKa3aHusA y4yacTKa BbINOJHe-
Hua TIP KOHKpeTHOW opraHusa-
umen. B HacToslee Bpemsa AaH-
Hblil KnaccudukaTop NuWb U3-
penka fopabatbiBaeTcs, no mepe
BO3HUKHOBEHUA Kakumx-nubo 3a-
Aay AN [N peanusauumn HOBbIX
hyHKLMA.

[ns perynupoBaHus paboT B
ropofie M NpUBEAEHWA LNPKYNu-
pyloWMX AAHHBIX K e1HOI cucTe-
Me, 3TOT Knaccudukatop 6bin ne-
pefaH BCeM opraHu3auuam, KoTo-
pele nposogat TP Ha TeppuTo-
puu ropopa.

B kauyectBe o6MeHHOro daitna
Obln BbIOpaH OTKpLITHIA dopmar
SXF (n ero TeKCTOBbI BapuaHT
TXF). 06MeH AaHHbLIMM B 3TOM
dopmaTte M03BONAET BbIMONHATD
paa nporpamm («leonpoekTy,
Digitals n «Kapta 2011»), kpome
TOro, nnaHsl popmara TXF MoxHO
c03[aBaTb U B OObLIYHOM TEKCTO-
BOM pefakTope. TaKxe JaHHbIi
thopmat obecneynBaeT COBMECTU-

I'HC KapTa 2011
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baza 2zeodanHbix 2. [JHenponemposcka 8 TUC «Kapma 2008»

MOCTb pe3ynbratoB TP, nonyyeH-
HbIX C MOMOLLbIO fPYTUX NPOrpam-
MHbIX cpepcTs, ¢ NC «Kapta
2011».

B ropone papn opraHusauui
npuobpenu TNC «Kapta 2008, a
HekoTopble — «leonpoekT» u
Digitals. Ho B HacToslee Bpems B
[lHenponeTpoBCcKe NpakTUYeCKH
BCe opraHusauum (6onee 30 Kom-
naHuii pasHbix opM COOCTBEH-

Hoctu) ucnons3ytoT FTUC Kb «Ma-
Hopama» [/ CO3[aHWUs BEKTOp-
HbIX NJAHOB NO pe3y/ibTatam Bbl-
nonHeHusa TIP n ux nocnepytouei
CAAYM B WHXKEHEepHO-reosoro-
reofesnyeckyl cnyxby (reo-
cnyxby) ropopa B coctase [nas-
AMY, Ha KOTOpYl0 BO3JIOXEHO
npoBefeHne eAuHON TexHuyec-
KOW NOAWUTWKK BbinonHeHus TIP B

ropoge.

B Tonmayesckni nep., nom 5, ocwmc 1004
Ten.: (495) 739-0245, 725-1991
Ten./dakc: (495)739-0244

E-mail: panorama@gisinfo.ru
www.gisinfo.ru

2010615871, 990438,
2007614529, 2007614531
© Copyright Panorama Group 1991-2012
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®pazmenm cnos «3aasKa»

[ns obecneyeHus paboT B
cpege TNC «Kapra 2008» B
2008 r. Obln 3aKynaeH MOLLHbIi
no TeM BpPEMEHaM KOMMbloTEp
(4-apepHblit npoueccop, 4 MbaitTa
03Y u 1. A.), BEICTYNaloWuit B po-
7N cepBepa, Ha KOTOPOM Mpouc-
X0[MUT 06paboTKa faHHbIX.

KpaTko ocTaHoBMMCA Ha oOC-
HOBHbIX 3Tanax TEXHONOrnu pa-
60T MO0 aKTyanusauuu KpynHo-
MaclTabHoOro BEKTOPHOro MniaHa
MacwTaba 1:500 (pa3paboTumk
KN «LUTA3K»), coctaBnstouero
ocHoBy reodoHga r. [lHenponeT-
poBcKa (niowazab roposa ¢ okpe-
CTHOCTAMM okono 50 000 ra).

1. Opranusaumna ocdopmnser
TeXHMYecKoe 3afjlaHue Ha npose-
peHune TIP, B KoTOpoM onucaHbl
npenbsaBasemMble  reocnyx6oi
TpeboBaHUs K AaHHoO paboTe.

2. Ha ocHOBaHWK TeXHUYeCKO-
ro 3agaHus B NpPUCYTCTBUU
npeAcTaBUTENs OpraHuU3auum on-
penensetca 30Ha NpoBefeHUsA
paboT, n nHdopmayms 3aHocKUTCA
B CNoW Knaccudukatopa «3ass-
Ka» C yKa3aHWeM HauMeHOBaHUsA
opraHu3auuu, aatel BbljayM Ma-
TEPUANOB W HOMEPOM TeXHUYec-
Koro 3ajaHus (puc 2). 310 nos-
BONAIET OTC/IEXMBATb, KTO B AaH-
Hblii MOMEHT paboTaeT B KOHK-
peTHOM MecTe, U MOMOraeT opra-
Hu3auuu, BbinonHswowen TIP,
COTNAcoBbLIBATb Pe3ynbTathl CBO-
MX CbEMOK C LlAaHHbIMU [pyruX Op-
raHu3aumit, npu paboTte B OLHOM
paiioHe.
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3. Opranusauus npegocTaBns-
€T B TeKCTOBOM (aitfie yCTaHOB-
JIeHHOro 06pa3sLa MHGopMaLmio 0
nnaHupyemoii pabore c nepeyHem
CNIeAYIOWNX [aHHbIX: CBEAEHUS O
3aKasyuKe pabot, HaMMeHOBaHMe
00beKTa, BUA BLINOJHAEMbIX pa-

60T, Tpebyemble HOMEHKIATYpbI
nnaHwWweTos, agpec paboT u Ap.
3107 chain, npu NOMOLWM NPUK-
nagHon nporpammbl «BHeceHue
AaHHbIX O reofesnyeckux pabo-
Tax», BBOAWUTCA B 6a3y AaHHbIX Ha
SQL Server (puc. 3). CrpykTypa
6a3bl JaHHbIX U Nporpamma Obinu
paspabotanbl cotpynHukamu KI
«LITA3K», koTopoe obecneynsaer
MHGOPMALMOHHO-TEXHUYECKOE
o6cnyxnBaHMe CUCTEMbI FPaAoCT-
pouTensHoro kajactpa r. [Hen-
poneTpoBcKa.

4. [lns CBOAKM Ppe3ynbTaToB
CbEMKM C CYILECTBYIOLMM BEKTOP-
HbIM nnaHom MacwTaba 1:500
reooHia ropofa, opraHusayus
nojy4yaet pacTpoBble  KOMuu
NNaHWeToB TeX PaiioHOB, rae nna-
HUpyeTcs BbInoAHATL TIP, a Tak-
e, MpU HanMyuu, martepuansl B
BEKTOPHOM BMAe B MacwTabe
1:500, co3gaHHble apyrumu opra-

e el

o
o e e TR SE. T SRR

®pazmeHm pe3ynsmamos cbemKu




TEXHOJIOTUU

HM3aLMAMKM B Npefenax 3Toi uau
CMEXHON TeppuTOpuUMm.

5. MNMocne nposepeHus pabot
OpraHu3alus nepefaeT pesynsra-
Tbl CbeMKM B 0OMeHHOM dhaiine
topmara SXF (TXF) Ha npoBepky
M BAA fanbHeNLWero BHeCeHNs pe-
3ynbratos TIP B 06uiee nporpam-
MHO-UH(POPMaLMOHHOE none
(puc. 4). Mpu obGHapyxeHUU
OWMBOK nepefaHHble MaTepuansl
BO3BpallaeTcs Ha AopaboTKy.
[puHATbIE Mocne npoBepku pe-
3y/bTaTbl CbEMKW COBMELLAIOTCA C
pacTpoBOW MOAJIOXKKON NnaHwe-
Ta, pacnevyarbiBaloTCA U 3aBeps-
fOTCA WTAMMNOM reocnyxosl.

6. [Tocne 3aBepeHus pesynbra-
ToB TI'P wramnom, B 06bEKT «3a-
fIBKa» BHOCATCA M3MEHeHUA Mo
(haKTUYECKM BbINMONHEHHBIM 00Obe-
Mam paboTtam (B 0TIMuMe OT pa-
Hee BHECEHHOro niowWwagHoro
06beKTa npefBapuTeNbHON 3asB-
KW, rie yKa3biBaeTCs OpUeHTUpo-
BOYHas 061acTb paboT) U yKasbl-
BalOT faTy cAauu pabotsl. Mpex-
[e Ha NnaHwWweTax 1 KajbKax TaKas
MHGOpMaLMsa 3aHOCUNACh UCMON-
HUTENAMU reofe3nyeckux pabot
B (opmynap nnaHwera.

7. Marepuanel TP (kpynHo-
MaclWwTabHbIi NnaH B BEKTOPHOM
BWUAE) KOMUPYKTCA B NO0Jb30Ba-
TENbCKUN BEKTOPHLIN MAaH f[aH-
HOM OpraHu3auuu, Ha KOTOpOM
0TOOpaXatoTcs BCe paHee BbIMNOJ-
HeHHble eto paboTbl Ha TeppuUTO-
pun ropoga. B Hactoswee Bpems
TaK conpoBoxpgaetca nopagka 30
nosib30BaTeNbCKUX nnaHoB (Mo
yucny opraHmsauuin) (pwuc. 5).
Mocne 3T0ro nnaH B BEKTOPHOM
BMAE, KOTOPbIA OblN CAAH OpraHu-
3auueit, apxusupyetcs (CoxpaHs-
etcs B hopmate TXF). B panbHeii-
leM OH MOXeT WCMoNb30BaTbCA
ANA CBOLKM MpW NPOBELEHUN HO-
BbiX TIP unn peweHnn cnopHbix
BonpocoB. Takum 06pa3om xpa-
HUTCA BCA MHbOpMauus o pabo-
Tax, BbINOJHEHHBIX B pa3Hble rofbl.

8. 3aTeMm ocylecTBnseTCs CoB-
MeLleHne NosyYeHHON BEKTOPHON
MHpOpMaLMM C pacTpoBOM, Tak
Ha3blBAaeMOe  «BJAABIUBAHUEY
(puc. 6). 310 Heobxopumo ANs
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Mpumep «sdasnusanusa» pacmpa

panbHeiweit paboTbl CybLEKTOB
rpafoCTPOUTENbHOI AeATenbHOC-
™ ¢ matepuanamu TTP. Onsa 3tux
ueneit B knaccudukatope Obin
co3paH cnoi «lepekpbiTe pact-
pa» (c HomepoM nopsaka otobpa-
XeHuna «0» — caMmblii HUXHUN
cnoit) u obwvekt «lepekpbiTue»
(nnowagHoi 06BEKT C 3anMBKOI
6enoro uBeta). bnarogaps atomy,
BEKTOpHas MHdopmauus «3atu-
paeT» CyliecTBylollee pacTpoBoe
n3obpaxeHue, U B pesynbTaTe Ha
nnaHweTe oTobpa)awTcs faH-
Hble, 06HOBNIEHHbIE MO MaTepua-
nam TIP. Mposoautcs opmupo-
BaHWE PacTpoBOro M3obpaxeHus
(TIFF) no nnaHweTaMm, C coxpaHe-
HUeM NPUBA30K NNaHWeTa B Mu-
posom chaiine npussazok (TFW) u
taitne Hactpoek MaplInfo (TAB).
3J70T BMA paboT TaKKe BbINOJHSA-
etca B N'NC «Kapta 2011».

9. C nomouwbto rpacmyeckoro
pefaKkTopa pacTpoBoe u3obpaxe-
HUe TpaHchopMUpyeTCa [O MaCL-
Taba 1:1000 u cxKuMmaeTtcs € no-
MOLLbIO anroputma «CCIT
Group4». 310 Heobxogumo pAns
MHTErpauumM C CyLEeCcTBYIOWMUMHY
NPOW3BOACTBEHHBIMU MNpoLecca-
MU, KOTOpble Oblan pa3paboTaHbl
okono 10 net Ha3ag.

MocnegHue Heckonbko neT
LaHHAs TeXHONorus npoxoauna
NPOMU3BOACTBEHHYIO anpobauuio
W, HapALY CO CAAYel pe3yibTaToB
CbeMKW B BEKTOPHOM BUfe, opra-
HU3aLMU, KaK W paHblue (L0 «3pbl
LUMDPOBLIX TEXHONOTMIA»), 006-
HOBIANM NNaHWeTbl Ha TBEpPAOI
OCHOBE, Cpe3as pe3ynbTaThbl CTa-
poi CbeMKM M HAHOCS HOBOE No-
NI0XeHMe 0ObEKTOB, a 3aTeM Ko-
NUMpoBanu ux Ha Kanbky. Ho ay6-
NAnpoBaHue uHdopmauumM B Bek-
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TOPHOM BUAE Ha KaNbKe BHOCWNO
pAA npobnem, NOCKOJbKY nep-
BMYHOII B TaKOM npoliecce ABNA-
nacb OTCKaHMpOBaHHas Kanbka B
pactpoBom ¢opmate. 3ayacTyi
PacxoXAeHUA MeXAy AaHHbIMU
BEKTOPHOrO nniaHa W pacTpoBbIM
“306paXKeHneM MOrW [OCTUraTh
HecKonbkux MmeTpoB (Ha MecT-
HOCTU), NOCKONbKY MpU KONWUpo-
BaHMW NNaHwWeTa Ha KanbKy yxe
BO3HMKAKT HEKOTOpble HeTou-
HOCTW, Aa W NpoLecc CKaHMpoBa-
HUs, nocnefytolen 06paboTkn u
NpMBA3KM pacTpoBoro u3obpa-
KEHUA TaKKe BHOCUT HEKOTOpble
MOrpeLHoCTy.

C 2011 r. peructpaums, xpaHe-
HUe, CUCTeMaTU3auus, MOMoJiHe-
HUe M oOHOBNEHMe MaTepuasnos
reodoHga ropoga MacwTaba
1:500 ocyliecTBNAETCA UCKNIOYN-
TEeNbHO B 3MIEKTPOHHOM (BEKTOp-
Hom) Buge. OTKa3 OT GYyMaXHbIX
HOCUTeNeil U NOMHbLIA nepexof Ha
3NEKTPOHHYI0 (BEKTOPHYIO) Tex-
HoOMoOruIo BefieHUs paboT goctur-
HYT, B MepBYI0 ouepenp, bnaropa-

ps NpaKTUYeCKUM pesynbrataM,
NOJyYEHHbIM MHOTONETHUMU YCU-
AnAMU  coTpyaHuKoB [nasAllY u
K «UTA3K».

Ha Hayano 2012 r. no HoBOWA
TexHosormn cpaHo 6onee 3000
00bEKTOB, @ BEKTOPHON WHGOP-
Mauuen nokpeliTo okono 2500 ra
(okono 5% nnowaam roposa).

B HacTosLee BpeMA pa3BepHy-
Ta JlokanbHas cetb (Ha 10 pabo-
4ux MecT), KoTopas Mo3BONAeT
0OMEHMBATLCA «BAABNEHHBIMU»
pacTpoOBLIMU  U300paXEHUAMU
NNaHIWETOB MeXay COTPYAHUKAMM
ANS BbIMONHEHWUA MPOU3BOJ-
CTBEHHbIX 3ajay. Hauar noatan-
Hbll nepexop Ha [UC «Kapta
2011». Mo 3akazy KN «LTA3K»
komnanueir «MCUH®O» Gbina
npoBefeHa MoCTaBKa 3TON Bep-
cumn TUC ¢ gononHUTENbHBIMU MO-
pynamn — «Komnnekc reopesu-
yeckux pacyeTtoB» U «Komnnekc
MOATOTOBKM KapT K U3AaHMIO».

MpoxopaT anpobauuto npor-
pammbl TNC «CepBep» u GIS
WebServer, B yacTHocTH, paccmar-

p1BaeTCA BO3MOXHOCTb UX NpUMe-
HEeHWUA ONA [anbHEMWero pasBu-
TUS pa3pabOTaHHOM TeXHONOruu
BefeHUs eguHoro reooHAa ropo-
Aa [HenponeTpoBcka MacwTaba
1:500 B 371€KTPOHHOM BEKTOPHOM
BUAE, Nepexofa Ha «KMeHT-cep-
BEPHbIe» TEXHONOrUMK, Co3faHue
reonopTana rpagoCcTpoOUTENbHOIO
KajacTpa M peleHus Lpyrux 3a-
pay. Take nnaHupyeTcs UCnosb-
30BaTb CpeAcTBa pa3pabotku GIS
ToolKit pns mopepHu3auuu psapa
yCTapeBWMUX TEXHONOTUIA U Aanb-
Helilwen aBTOMAaTM3aLMWM NpOMU3-
BOACTBEHHbIX MPOLECCOB.

RESUME

A brief description of the tech-
nology to create, maintain, update
and store a large-scale plan of the
city of Dnepropetrovsk on a scale
of 1:500 in the vector form and
derived scales in the raster form is
given. During the work there are
used the GIS technology of the
«Panorama» design bureau and
the company's own developments.
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TEXHONOrM CREDO

Vil KOHKYPC

NPOV3BOACTBEHHbIX MPOEKTOB,
BbIINOJIHEHHDBIX B CREDO

Komnanus «KPEOO-OUNAJIOM n AHO «LleHTp AononHUTENBHOMO
obpaszoeaHus «KPEJO-o6pa3oBaHue» npurnawiatT cneyuannucros
NPUHSATB Y4acTME B KOHKYPCE NPOU3BOACTBEHHBIX MPOEKTOB,
BbIMOSTHEHHbIX C npuMeHeHunem TexHonorum CREDO.

Llens koHKypca:

, CofelcTBME LUIMPOKOMY BHEAPEHNIO COBPEMEHHBIX TEXHOMOMI U
/ nepenoBbIX METOAOB NPOU3BOACTBA PaboT B NPaKTUKy
MPOEKTHO-M3bICKATENbCKMX OPraHn3aLIvi;

MOOLLPEHVE CrIELMANNCTOB 3a NPOMECCUOHANKU3M 1 BICOKOE
/ Ka4eCTBO MNPV BbIMOSNHEHWV MPOU3BOACTBEHHBIX MPOEKTOB U

PeLleHn MHXEeHEePHbIX 3a4ay;

/ npoasmxeHne nepeaoBoro onbitTa NpuMeHeHs
MHHOBaLMOHHbIX TEeXHOMNOrvin.

- Yy "
I'IPDCDECCVIOHAJ'IVISM, . = = - Onibea HukonaeaHa fonaux,
MACTEPCTBO VI TBOPYECKWUN o ;-:pmun§,’£$:’;:‘;,f§3’i’:§;ﬂﬂ‘;
KOHKYDCa NTPpoli3soacmeeHHbIX

_ Noaxon - BALUMYTb K YCIEXY! npoexmos ¢ CREDO

B kOHKypce MOryT NpUHATL y4acTUe opraHuaaliuy, ABNAoLMECS

H OMU HauM u: NULIEH3MOHHBIMW NONbL30BATENSIMU MPOrPaAMMHbIX NPOAYKTOB
CREDO tpertsero nokonenusa — CREDO |1l u nporpammHoro

v rEoﬂE3“ﬂ N TOMOrPA®UA komnnekca MAMHOP3UM.

i WHXEHEPHASA M'EONOrUA 3asBKku Ha y4acTue NPUHUMAaIOTCA
W FOPHOE OENO ¢ 15 mas no 31 aerycta 2012 roaa,

KOHKYPCHble 00beKTbl MpUHUMALOTCA
W TPAHCIOPT ¢ 1 asrycra no 30 ceHTAGpsa 2012 ropa

no agpecy: konkurs@credo-dialogue.com.
+/ TEHMJIAH U PA3BA3KU

Cnepgure 3a uicdopmavmen!

Ten.: (499) 346-06-73, (499) 921-02-95 www.credo-dialogue.com;
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¥4 HoBbli npoexT

ABTOMATU3ALUA KADQACTPOBbLIX
PABOT B CREDO

B.M. Pycak («Kpego-[uanory, Pecnybnuka benapycs)

B 1996 r. oKOHUYMA haKyNbTET rMAPOTEXHUYECKOFO U LOPOXHOro CTpouTensCTBa benopycckoi rocyaapcTBeHHoM
nonuTexHUYeckoit akagemun (c 2002 r. — benopycckuit HauMoHaNbHbIN TEXHUYECKUI YHUBEPCUTET, I. MUHCK)
Mo cneLuanbHOCTU KCTPOMTENLCTBO aBTOMOOMIbHBIX JOPOT U TPAHCMOPTHbLIX 06bEKTOBY, a B 2008 r. — NHCTUTYT
NOBbIWEHUS KBaNUGBUKALMW U NEPENOAroTOBKM PYKOBOAAWMX PabOTHUKOB M cneuuanuctos (r. Monouk) no
CneunansHoCTU «npuknagHas reogesus». lNocne okoH4yaHus akagemun pabotan B HTIM «Asaporeokaprtay, C
1997 r. — B BHI0 «A3sporeoaesus». C 2000 r. paboTaeT B KomnaHun «Kpego-Zlnanory, B HacTosliee BpemMs —

BeLyLLMIA UHKEHeP-Teofe3ncT.

N.C. Kykapeko («Kpego-[uanory, Pecny6nuka benapyco)

B 2007 r. okoHumn reorpacdumyeckunnt cakynsteT benopycckoro rocymapCTBeHHOT0O YHWBepCUTETa NO
cneuuanbHoct «reorpadusa». B 2010 r. npowen Kypcbl NOBbiWeHMA KBanuukauum Ha Temy «Hosoe B
3aKoHogarenbcTee o 3emne» B PYM «benaspokocMoreogesus». Nocne okoHYaHUs yHUBepcuTeTa pabotan B PYM
«benreopesusy. C 2011 r. paboTaet B komnaHun «Kpeno-[lnanory, B HacToslee BPeMs — MHIKEHeP-reoaesunct

2-11 KaTeropuu.

B anmpene 2012 r. KomnaHus
«Kpepo-finanor» (MwuHck, Pec-
nybnuka benapycb) BbinycTUna B
NpPOU3BOACTBEHHYIO 3KChyaTa-
LMI0 HOBbIE CUCTEMbI, NpefHa3Ha-
YeHHble AN MOBbIWEHUA yA006-
CTBa paboThl KAaAACTPOBLIX UHXKeE-
Hepoe — CREDO KAJACTP u
CREDO MEXEBOW NMAH. 3tun
pa3paboTku KomnaHuu cobpanu
BCE caMoe JNyyllee W3 cepuu
nporpamm CREDO IIT kak B BON-
pocax odopmneHus paboyero
NpPOCTPAHCTBA NPUNOXKEHWIA, TaK U
B NaaHe dyHKLMOHana.

| TexHuueckui nNaH 3[aHus =3

| MBLICKBHMA

T mnax
| TEXHHYECKMA NABH COOPYMEHHA
- Texuuueckwii nnad ofexTa

CHTYBLMOHHBIN MTaH

Co3daHue H0B020 npoeKkma

~ HasHauyeHune cucrem

Cuctembl CREDO KADACTP u
CREDO MEXXEBOW NJIAH npeaHa3-
HayeHbl Ans HGOPMUPOBAHUSA U Bbl-
nycKa [OKYMEHTOB, HEOOXOLMMbIX
ANA NOCTaHOBKM Ha KafacTpOBblif
yYeT 06LEeKTOB HEABMMKMUMOCTU B
COOTBETCTBUU C TpeOOBAHUAMM W
ouunanbHeIMM  LOKYMEHTaMu
MunakoHompa3suTua Poccum:

— npukasom N2 412 ot 24 Ho-
A6ps 2008 r. ¢ u3meHeHusmu (0T
03.04.2012 r.) «06 yTBep*aeHUM
thopMbl MeXXeBOro nnaxa u Tpe6o-
BaHWM K €ro NoAroTOBKE, NpuMep-
HOW (opMbI M3BELYEHUA O NpoBe-
AeHUN cobpaHus 0 CoracoBaHN
MECTOMONOXKEHNA TpaHuL, 3e-
MeJIbHbIX Y4acTKOBY;

— npukasom N2 388 ot 3 aB-
rycta 2011 r. «06 yTBEep)AeHUM
TpeboBaHUii K NMPOEKTY MexeBa-
HUA 3eMeNbHbIX Y4aCTKOBY;

— npukaszom N2 403 ot 1 ceH-
TA6ps 2010 r. «06 yTBEPKAEHUM
(hopMbl TEXHWYECKOTO nnaHa 3fa-
HUA W TpebGOBaHUI K ero noaro-
TOBKEY»;

— npukasom N2 583 o1 29 Ho-
A6ps 2010 r. «06 yTBEpPHAEHUM
(hopMbl TEXHMYECKOTO NjaHa no-
MelleHus u TpeboBaHW K ero
NOArOTOBKEY;

— npukasom N2 693 ot 23 Ho-
A6ps 2010 r. «06 yTBepxaeHMH
thopMbl TEXHUYECKOrO MfaHa co-
OpyXeHust 1 TpeGOBaHUI K ero
NOLTOTOBKEY;

— npukasom N2 52 ot 10 thes-
pans 2012 r. «06 yTBepxpaeHuUM
(opMbl TEXHUYECKOTO NMaHa 00b-
€KTa He3aBEepLeHHOro CTpou-
TenbCcTBa M TpeboBaHUW K ero
MOLTOTOBKEY.

CREDO KAJACTP nosBonset
paboTaTb CO BCEMU TUMAMU AOKY-
MEHTOB (MEeXeBOW nnaH, TexHu-
YecKuit nnaH 3[aHus, TexHuyec-
KWii NNaH NoMelLeHns, TexHUYec-
KWii TNaH COOpYXeHUs, TEXHNYeC-
KWii MNaH He3aBepLIEHHOTo CTPO-
WTeNbCTBA), CO3A4aBaEMbIMU ANs
MOCTAaHOBKM OOBEKTOB HeJBUKM-
MOCTM Ha KapjacTpoBbIM yyeT
(puc. 1), B To Bpems kak CREDO
MEXEBOW NMNAH npeanasHaueH
TONbKO AnA (OPMUPOBAHUA Me-
KEBBIX MNAHOB.

PaboTa B cucTeMax BeAeTCA Ha
0CHOBe L1(dpOBLIX MOAeNeil, coc-
TOALMX U3 0O6BEKTOB KaAacTpoBO-
ro yyeta (3emesbHble yyacTku U
MX YaCTW, KOHTYPbl MHOTOKOHTYp-
HbIX YYaCTKOB, a TaKXe 3AaHus,
CoopyXeHUs 1 T. n.). OHU UMetoT
MPOCTPAHCTBEHHOE MOJOXEHUE
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(reomeTpuio) U cemaHTUYecKoe
onucaHue (CBOMCTBA) U XpaHATCA
B COOTBETCTBYIOLMX TUNAX Mpo-
eKkToB. Ha ocHoBaHWM 3TUX faH-
HbIX (hOPMUPYIOTCA [OKYMEHTHI,
HEeOoOXOAMMble A MOCTaHOBKM
Ha KafacTpoBblil yyeT 06bEKTOB
HEeBUKMMOCTH.

Cuctemsl npefocTaBnfaioT
Mnosib30BaTesto BO3MOXHOCTb MO-
Ny4UTb HEOOXOAMUMYIO BHIXOLHYIO
nHbopMauuto B byMaxHOM Bapu-
aHTe unu B XML-cainax.

Momumo npoekToB Ana dop-
MUPOBAHUSA [OKYMEHTOB KajacT-
pOBOTO y4yeTa CUCTEMbl NO3BONA-
toT paboTath B npoekTax «M3bic-
KaHMA» U «CUTYaLMOHHBIN NnaHy,
npefHa3HaYeHHbIX A CO3AaHUSA
APYrux TUNOB [JOKYMEHTOB. Tak, B
npoekte «W3bicKaHUA» MOXHO
paspaboTaTh cxeMmy reogesuyec-
KUX TOCTPOEHMii, 0053aTeNbHy0
DN LOKYMEHTOB, npepjcTaBnse-
MbiX B OymaxHoMm Buge. A ans
noctpoeHns LudpoBOi mMopenu
CUTYyaLMK, KOTOpas MOXET Wuc-
NoAb30BaThCA B KA4eCTBe «(hoHay
npu co3gaHum rpacduyeckoit yac-
TW OTYeTOB, NMpefHa3HayeH npo-
eKT «CUTyaLmnoHHbI NnaH».

~ WcxopHble paHHble

[ns pa6otel B cuctemax CREDO
KABACTP n CREDO MEXEBOW
[TJTAH B KauecTBe UCXOAHbIX JaH-
HbIX MCNONb3YIOTCA ainbl cnepy-
foLWmx GopmaToB:

— XML (kapacTpoBble BbinUC-
KW, KafacTpoBble NiaaHbl TeppuTo-
pui);

— GDS
CREDO_DAT);

— TXT (tekcToBble thaiinel, co-
Aepxalime KOOpAMHaATbI TOYEK);

— PRX u OBX (npoekTbl, co3-
BaHHble B cuctemax CREDO III);

— LPN (3EMNJIAH);

— DXF (AutoCAD);

— MIF/MID (MapInfo);

— TXF u SXF (N0 Kb «MaHopa-
May);

— TMD, CRF, TIFF, BMP, PNG,
JPEG (dbaiinbl, copepxalyme rpa-
thuyeckne NopNoXKM).

Nmnopt XML-chainos BbImon-
HAETCA B COOTBETCTBUM C Noches-
HUMW BEPCUAMM ONUCAHUSA CTPYK-

(naHHble U3

Co3daHue HOB020 06beKma

Typbl thaiina, ony6anKoBaHHBEIMM
Ha caiite Pocpeectpa (KB-04,
KMNT-07, MM-03, Bce TM-01, 3ass-
nexue-17). Mpu umnopte XML-
talinos B Nporpammy 3arpyxaer-
Cs He TOJIbKO reoMeTpus 00bek-
TOB, HO M UX NMOJIHOE CeMaHTUYecC-
Koe onucaHue, BKOYas AaHHble
Mo COCeAHUM 0OBbEKTAM.

WmnopTt paHHbIX B opmaTax
AutoCAD (DXF), MapInfo u N0 Kb
«MaHopama» npepycmatpusaet
HaCTPOMKM NapameTpoB. 3TO NO3-
BONIIET HA3Ha4uTb MMMOPTUpPYe-
MbIM 31E€MEHTaM COOTBETCTBYIO-
Lwue o6beKTHl KAAACTPOBOIO YYeTa,
YTO 3HAUMTENbHO YNpoLLAEeT fasb-
HeWwylo paboTy ¢ cucTemamu.

~ Pa6orta B cuctemax

[ns ynobcTBa nonb3oBareneil B
cuctemax CREDO KAJACTP wu
CREDO MEXEBOW NJIAH ocHos-
Hble onepaLun Haj 00beKTamMm Ka-
[ACTPOBOro yyeTa CBeAEHbl B HeC-
KOJIbKO KOMaHf, Kaxpaas W3 KoTo-
PbIX Aa€T BO3MOXHOCTb BbI6VIpaTb
AONONHUTENbHbIE METObI pa60TbI.

B cuctemax umeiotcs pasnuy-
Hble MEeTOAbl CO3AaHWA HOBOTO
06beKTa: no CylecTByloWeMy
KOHTYpY, OObeAUHEHUEM UMEID-
WWXCA KOHTYPOB, AENeHWeM cy-
WeCcTBYIOWEro KOHTYpa wnu B
HECKONbKO 3Tanos, Hanpumep 6e3
reoMeTpuYecKmux [aHHblX, C UX
nociegywowmum  gobaeneHuem
(puc. 2).

Peanu3oBaHHble B NporpamMmmax
MEeTOAbl MO3BONAIOT OHOBPEMEH-

HO pEefaKTUPOBaTb TrEOMETPUID
HEeCKOJIbKUX 0OBEKTOB KafacTpo-
BOrO yYeTa npu ycNoBUM Hannyus
Y HUX 0BLLEro CermeHTa rpaHuubl,
W3MEHATb reomeTpuio obbekTa
Npu YCNOBUUM COXPaHEHUs nioLLa-
AV, PEAAKTUPOBATb TOUKM U IMHWU
rpaHuL, obwvekta B Tabnuuax, a
TaKXe NPUMEHsTb rpynnosoe pe-
LaKTUPOBaHMWe CBOWCTB OOBEKTOB.

MoMUMO 0BWMX KOMAHL B HO-
BbIX CMCTEMAX CHIeNIaH elle Lenbli
PAA M3MEHeHUH, yNpolarlmux
PYTUHHYIO paboTy.

Tak, peanu3oBaHa aBTOMATH-
yeckas Hymepauus TOYeK B LM-
poBOi Moaenu BbIGpPaHHOTO 00b-
€KTa, Y4YMTbIBAIOWLAN NPU ITOM HO-
Mepa TOYEK, UMEIOLNUXCS B MOLENH
00beKTa KafacTpoBoro yyera. 31a
thyHKUMA 00nagaeT coOCTBEHHbI-
MW HACTPOMKaMu, KOTOpble N03BO-
NS0T 33faTb HAYaNbHbIA HOMEP U
onpeaenuTb HeobXoaMMoCcTb yye-
Ta CylwecTBylOWMUX B LUDPOBOIL
MOJEeN HOMEPOB TOYEK.

B cooTBeTCTBMM C npuUKasaMmu
PocpeecTpa B oTueTax Tpebyetcs
VKa3biBaTb 3HAYeHUs npepenbHo
JJ,OI'IyCTVIMOI‘/‘I NOorpewHocCTn onpe-
genenus nnowagM yyactka. Ho
npu 3TOM OTCYTCTBYIOT YeTKue pe-
KOMeHAauuu, no Kakum dopmy-
N1aM 3TO 3HAYE€HUE HYXKHO BblYNC-
AT, U KaK CNefcTBUe, B pasnny-
HbIX KadaCTpoOBbIX Majnarax WUC-
MOJb3YIOTCA PasHble TUMbI OLeHOK
TOYHOCTM Nowwaam yyactka. Mos-
TOMY NP BbIYUCIEHUM NIIOLALE
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YyYacTKOB CUCTeMa Mo3BosiseT
YYUTbIBaTb PErMoHabHole Tpebo-
BaHUsA. TaK, HaNpUMep, MOXKHO U3-
MEeHUTb KaK 3HaYeHWe HopMaTuB-
HOro Ko3ddunuNeHTa, Tak 1 OLeH-
Ky TOYHOCTW onpefeneHus mnjo-
wapneit (cpepHas KBagpaTuyeckas
MOrpewwHoCTb, MaKCUMaNbHOE Jn-
60 cpepHee 3HayeHWe Mo BCEM
TOYKAM y4yacTKa, BKOYas «Ablp-
kn»). Take cuctembl CREDO KA-
JACTP 1 CREDO MEXKEBOW MNAH
no3BO/IAT NPOBOUTH AaBTOMATU-
yeckoe BblYMCNEHWE NoWafen
MHOTOKOHTYPHbIX Y4acTKOB, YYu-
TbiBass  BHYTPEHHWE  KOHTYpb
(«nbIpKU»).

Pa3nnyHble BapuaHThl Npoek-
TOB C 3aMOJIHEHHbIMU CBONCTBAMMY
COXpaHATCA B ChNeuuanbHom
6ubnuoTeke NojJ COOTBETCTBYIO-
WUMKM umeHamu. TaKumMum CBON-
CTBaMW, Hanpumep, MOryT ObiTb
AaHHblE O KaAacTpoOBOM WHXKeHe-
pe. B 6ubnuoteke ponyckaetcs
XPaHWUTb HeorpaHUYEeHHOEe KOoMu-
yecTBo BapuaHToB. Kpome TOrO,
OAMH U3 HWUX MOXHO WCMONb30-
BaTb MO YMOAYAHUIO — COOTBET-
CTByIOLLEE CBOICTBO OyAeT 3anon-
HATbCA ABTOMATUYECKWU NpU CO3-
AaHWU NPOeKTa.

B cuctemax peanusoBaHa fpe-
BOBMAHAsA CTPYKTypa MPOEKTOB B

', DcoBeHHOCTH NpH yTouHEHHH KO

Habope NpoeKToB. 3TO No3BONAET
yao6HO OpraHM3oBaTh XpaHeHue
nHGOpPMaALMM, @ TaKKE MHOrO-
KpaTHO WCNOJb30BaTb [aHHble
«06WMX» NPOEKTOB, COLEpHKa-
KX, Hanpumep, KaaacTpoBblit
nnaH Tepputopuu, MHdOpMaLMO
0 MNYHKTaX MEXEeBbIX CeTeil uau
MN1aHoBO-BLICOTHOTO 060CHOBa-
HUS HA TEPPUTOPUU BbIMONHEHUS
paboT KafacTPOBbLIM UHXEHEPOM.

~ ®opmupoBaHue nakera

AOKYMEHTOB

B cooTBeTCTBUM C U3MEHEHMSA-
Mu K npukasy N2 412 n npukasam
Mo TEXHUYECKWUM NNaHaM B cUCTe-
max CREDO KALLACTP u CREDO ME-
YKEBOW NJIAH ans BbinycKa foKy-
MEHTOB B 3JIEKTPOHHOM 1 GyMax-
HOM BWJe MCNONb3YEeTCS OfUH W
TOT e Habop JaHHbIX.

B 10 e Bpems Habop AaHHbIX
ANA NOATOTOBKW OTYETOB B 3M1EKT-
POHHOM U OGYyMaXHOM BUAE Hec-
KoNbKo oTnnyaetcs. [oatomy B
CUCTeMax peanu3oBaHa BO3MOXK-
HOCTb HACTPOWKM OTOGpaXeHUs
CBOWCTB OOBEKTOB B 3aBUCUMOCTH
0T TMNa hOPMUPYEMOTO LOKYMEH-
Ta (OYMaXHbIit BapuaHT u/uau
XML-daitn), a B cnyyae noaroToB-
KU [LOKYMEHTOB B 3/IEKTPOHHOM
BMAE — elle W no TMMy napamer-
poB (0bs3aTenbHbl/Heob53a-

TeNbHbIN). ITa hyHKLMA NO3BOSSA-
€T CKPbITb «INLWHKUEY [LAHHbIE, KO-
TOpble He MCnonb3ylTca npw
NOArOTOBKE ONPefeNeHHoro Tuna
LOKYMeHTa. 3anofHeHune BCeX
0653aTeNbHbIX MapaMeTpoB ra-
paHTUpyeT CO3AaHNe KOpPPEKTHO-
ro XML-daitna. Bugumble Heobs-
3aTenbHble mapameTpbl oTobpa-
XAKTCH KYPCUBOM.

Mpu co3paHum XML-chaiinos
aBTOMATUYECKM KOHTPONMpYETCA
UX COOTBETCTBME npasunam (cxe-
Mam), ony6JMKOBaHHbIM Ha cailTe
Pocpeectpa. Pe3synbrathl nposep-
Ku koppekTHocTu XML-cbaina BblI-
BOAATCS B MPOTOKOJ, @ NpW Hanu-
4nu OWKMGOK B HEM yKa3biBaeTCs
CTpoKa thaitna, rge 6bina oTMeyve-
Ha oWNOKa, 1 ee MpUYKHA.

Mpn dopmupoBaHun otyeTa B
OyMaXKHOM Bue peanus3oBaH me-
XaHW3M aBTOMATUYECKON BCTaBKM
yepTexein, YTO NO3BOJAET MOJy-
YUTb FOTOBbI LOKYMEHT, @ He COo-
Ou1paThb ero BpyyYHyto.

B HOBbIX cMCTEMax peann3osa-
Ha QYHKUMA CpaBHEHUA reomert-
puM [BYX Y4acTKOB C nocnepyto-
WM BbIBOAOM 3TOW MHGDOPMALLUK
B OTYETbl MeXEBbIX MNaHOB B Oy-
MaXXHOM BuAe. [lonb3oBatenio He-
00X0ANMO NUWb BLIGPaTh KOHTYP
MCXOLHOTO y4acTKa W BBECTU MaK-
CUManbHoe pacCcTosiHUE MEeXAY
CYILECTBYIOWMMU 1 YTOUHEHHbBIMM
Touykamu. PesynbTaThl pacueta
oTobpaxaloTca B Tabnuue Toyek

CYIECTBYIOWAR YTOYHAEMAR TOuKE - Z...
CYLECTBYIOWAN YTOMHAEMEA TOMKE - Z...
CYUECTEYIOWAR YTOHHAEMAR TOMKA - Z... CYIWECTBYIDWAR YTOYHAEMER TOMKE - Zm1_53

yyacTka, KoTopas AOCTyMHa Ans
penakTMpoBaHWs — MOXHO Me-
HATb MOPALOK M  3HAYEHUs
CBOIICTB TOYeK, ,06aBNATL U yAa-
NATb TOYKW, HAacnefoBaTb napa-
MeTpbl, CyllecTByolWme B Ludpo-
Boit mogenu (puc. 3). B XML-tain-
ne COXPaHAEeTCA TONbKO HeobXo-
AuMas MHbopmMaLua (BaHHble no

¥TouHeHHan

O6pasyesan ToUKa - Zml_55

JINKBMANPYIUEACA TOoMKE - Zml_51
CYWECTBYIOUAR YTONHAEMAA TOHKE -
CYWECTBYIOWAR YTOHAEMARA TOUKA -
CYLIECTBYIOWAR YTOYHAEMAR TOMKE -
Obpasyesan Touka - Zmi_55

CYWECTBYIOWAR YTOHHACMAR TOMKA - Z...
CYWECTBYIOWAR YTOYHREMAER TOYKE - £...

NININ

Homep Toukw (Nopagox obxoga) 3
HOMED MERESOH TOUWRH 11

fa e 3 - MEMESOH.
Obpasyesan Touxa - Zm1_55 SR e YTOYHEHHOMY Y4acTKy 06e3 WH-
: -
Obpaayesan TouKa - Zm1_S5 o= B hopMauMm no MCXOAHLIM TOY
Opasyeman TouKa - Zm1_55 Yo 169001,50 kam). lpn 3tom cnegyet oTme-
Z oy 0,00

O6pasyesan Touka - Zml_55
Obpasyesan Touka - Zml_55

Howep weweooi Tow oy 11 TUTb, YTO YTOYHATLCA MOTYT HE
TO/IbKO 3eMesibHbIe YYaCTKK, HO U
KOHTYpbl MHOTOKOHTYPHbIX 3e-
Me/IbHbIX Y4aCTKOB, U BHYTpEHHME
KOHTYpbl 06BEKTOB.

Cucrembl CREDO KAJACTP wu

CREDO MEXKEBOW NJIAH npegoc-

= glalzle]selel= =¥ [=]a]* T« > ]=

Pedakmuposanue 0aHHbIX 8 mabauye moyex yyacmka




TEXHOJIOTUU

TaBNAT NONb30BaTEN0 BO3MOX-
HOCTb MHOFOKpAaTHO WCMNONb30-
BaTb AaHHble, UMEloLWMecs B Lnd-
posoil Mopenu. Hanpumep, HeT
HEOOXOAMMOCTU BBOAUTL AaHHbIE
Mo YYacTKy, KOTOPbLIN yxe cylle-
CTBYET B MOAENN — AOCTaTOYHO
ero ykasartb, nocse yero mHgop-
Mauus o Hem OyaeT mepepaHa B
OyMaxkHblit oTyeT unu XML-caiin.
Ecnu yyacTok otcytcTBYeT B Lu-
pOBOIi Mofenu, laHHble N0 HeMmy
MOXHO BBECTM UM COXPaHUTb B
cneuuansHon 6ubnuoTeke, nocne
Yero CChINATbCA Ha HUX, 3aN0NHAA
CBOMCTBA [pyroro yyacrka.

Takxe B cuctemax CREDO KA-
JACTP n CREDO MEXKEBOW MNAH
MMEITCH [LONONHUTENbHbIE NpU-
noxeHns: «Pepaktop oT4eTOBY,
«Pepakrtop ctuneit» n «Pepaktop
WabsoHOB BELOMOCTEN», KOTO-
pble MO3BONAT peAaKkTUpOBaTh
COCTaB U BUJA BbIXOLHbIX AOKY-
MEHTOB.

«Pepaktop wabnoHos Bepo-
MocTeity (YepTexei u T. n.) — 310
cTaHpapTHbii pegaktop CREDO IIT,

“men./jpaxc (493).955-2

afanTUpOBaHHbLIN O U3MEHeHUA
Wwabs0HOB BEJOMOCTEN JOKYMeH-
TOB Ka[aCTPOBOrO yyeTa.

«PepakTop oTueToB» nomoraet
nonb3oBartento  chopmumpoBathb
nepeyeHb WabAOHOB BELOMOCTE
W CrpynnupoBatb ux (unu oTpe-
[AKTUPOBATb YCTAHOBJIEHHbIE MO
YMONYaHUI0), B COOTBETCTBUU C
KOTOPbIM OYEeT CO3/aH UTOToBbIi
AOKyMeHT. Tpu HeobxoaMMOCTH
nonb3oBaTeNlb MOXeT CaMoCTos-
TeNbHO PeaKTMPOBATh CyLLECTBY-
owmne (UM co3paBaTb HOBbIE)
WabnoHbl, YTO NO3BONAET U3Me-
HUTb KaK COAepIKaHWe KOHKpeT-
HOW BeQOMOCTHU, TaK U BCEro MTO-
roBOr0 AOKYMEHTA.

«PepakTop cTunen» npegocras-
NAeT BO3MOXHOCTb M3MEHATb Nna-
pameTpbl CO3[aBaeMblX [OKYMeH-
TOB KaJacTPOBOro y4yeTa: KaK yc-
JIOBHble 3HaKW, TaK 1 nopnucy (Bbl-
NOJHAETCA B CTaHAAPTHOM «Pepak-
Tope Knaccucukatopa»). Kpome
Toro, B «Pepaktope knaccuduka-
TOpa» MOXHO WU3MEHWUTb HACTPONi-
KM N0 YMONYaHWI0O [N CBOWCTB

““““ueuy?p :

(cemaHTUYecKoe oOMUCaHue), 4TO
NO3BOJIUT HE BBOAMTb OHOTUMHYIO
WHGopMauumio No o6beKTaM Kapja-
cTpoBoro y4eta. Hanpumep, npu
M3MEHEeHWU HACTPOEK MO yMonya-
HWIO B OMMCaHUM appeca (peruoH
P®, HaceneHHblit NYHKT W T. n.), OH
aBTOMaTUYecKkn GyaeT npuceau-
BaTbCS BCEM HOBbIM 0ObeKTaMm.
Takxe MOXHO €03[aBaTh
COOCTBEHHbIE CMUCKU 3HAYeHMWIA,
nocne Yero BbIGUPaTH 3HAYEHUS U3
BbINaAaloLMX CNUCKOB, a HE BBO-
OMTb UX KaXAbIA pa3 3aHOBO.

RESUME

The possibilities of the new
systems CREDO KADASTR and
CREDO MEZHEVOI PLAN issued
into production by the company
«CREDO DIALOGUE» in April 2012,
are considered. The systems are
designed for the formation and
release of documents required for
registration of real estate in the
cadastre in accordance with the
requirements and official docu-
ments of the RF Ministry of
Economic Development.

info@geometer-center.ru

www.geometer—centen ru »
?51 955-2852, 955-2857
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HOBOCTH

CObbITUA

-~ Komnanus HABFEOKOM ne-
pepana MUUTAuK yuebHble
nuueHnsum Ha MO ERDAS

KomnneKT yuyebHbIX NULEH3Ni
Ha MCNoNb30BaHWE NPOrpamMMHo-
ro obecneyeHns ERDAS MUNTAuK
nonyymn ot komnaHuun HABTEO-
KOM B kauecTBe nogapka Ko [JHio
KocMoHaBTUKM. [lpenopasatenu
takynbTeTa NPUKNAAHON KOCMO-
HaBTUKM U  doTOrpaMmMeTpuu
MUWUTAMK o6opyaytoT nste pabo-
YMX MECT NPOrpaMMHbIMU NPUNO-
xeHuamun ERDAS (HEAK Core
Entry Level, HEAK Entry ORIMA n
HEAK Entry Photogrammetry)
ANs NOLATOTOBKW CTYAEHTOB, 06Y-
vamowmuxca Ha Kadegpe ¢oTor-
pammeTpum.

HABTEOKOM
npoBeayT AAs CTYAEHTOB U mpe-
nopasateneit MUUTAUK kypc oby-
yeHus paboTe C HOBbIM NpoOrpam-
MHbIM OGecrneyeHnem.
MepepaHHble YHUBEPCUTETY
NULEH3UU NO3BONAIOT BbINONHATD
MOMHLIA LUK oTOrpamMMeTpu-
Yeckux paboT: OT CO3AaHUsA U UM-
nopTa 610Ka laHHbIX 10 NOCTPOe-
Hus UMP n co3paHus optocoTon-
NIaHOB, B TOM 4uClie NPOBOAUTHL
a3POTPUAHTYNALMUIO HEeorpaHu-
YEHHOro 4KMcna CHUMKOB C WUC-
NnoNb30BaHUEM JaHHbIX GPS u
IMU u obpabatbiBaTth AaHHbIE, NO-
NyyeHHble kamepoii Leica ADS 80.
Kpome TOrO, CTYmeHTbl CMOryT
OCYWeECTBAATb MONHOLEHHYIO Te-
MaTMyecKylo 06paboTKy AAHHbIX
33 c nomoublo BKIOYEHHBIX B
KOMNJEKT MOAy/Iein: BbifBIEHUS

Cneunanucrsl

M3MEHEeHUii, nonyaBToOMaTUyec-
KOW BeKTOpU3aLuuu, paboTsbl ¢ pa-
LVONOKALMOHHBIMU  AAHHBIMK,
CO34aHNs BEeCIOBHbIX MO3auK W
TPeXMepHOro  MOAEeNMpOBaHMA
TEeppUTOpUIA.

CepTudukat Ha KOMNAeKT nu-
L|EH3UI B TOPXKECTBEHHOMN 06CTa-
HoBke Bpyuunu E.A. [laBblgosa,
PYKOBOAMTENb HanpaBieHUs no
COTPYAHMYECTBY C By3aMu KOMMNa-
Hun HABTEOKOM, n A.B. Kana-
OWH, NpoJaKT-MeHemKep Komna-
Huu HABIFEOKOM no nporpam-
MHoMy obGecneyeHuto ERDAS. Co
ctopoHbl MAUTAMK cepTudukar
MPUHANU PEKTOp YHMBepcuTeTa
B.A. MannHHMKOB 1 3aBegyOLW Ml
kathenpoii dhoTorpammeTpum
A.. Muxainos.

Mo nHdopmauun
komnaHun HABFTEOKOM

~ VI MexpyHapopHbin ¢opym
no CNyTHUKOBOW HaBUraLuu.
MexpayHapoaHasa BbiCTaBKa
«HaButex-2012» (Mocksa,
17-19 anpens 2012 r.)

B copyme npuHsanu yyactue
uneHsl [pasutensctea PO, npenc-
TaBUTENWN NPOU3BOAMUTENE HABK-
rauuoHHoro o6opynoBaHus, ma-
Bbl KPYMHbIX MEXAYHapOAHbIX
Komnanmh u3 16 ctpaH mwupa
(Poccus, CLUA, NHpmnsa, Kutaih w
4p.). Obwee KonMyectso yyacT-
HUKOB cocTaBmno 1300 yenosek.

Meponpuatue TOpXeCTBeHHO
OTKpbIN 3amecTutens Mpeacepare-

nsa Mpasutensbctea PO B.H). Cyp-
KoB. B cBOEM NpuBETCTBUU OH OT-
metus, uto lNpaButenscteo PO 3a-
MHTEPECOBAHO B Pa3BUTUM cdepbl
HaBUTraLMOHHO-UH(OPMALMOH-
HbIX CUCTEM W TOTOBO obecneyu-
BaTb ee KOMMepuuanusaumio. Tak-
€ C MPUBETCTBEHHLIM CIOBOM
BbicTynunu: npefcenarens Coseta
anpektopos OAO «HWUC TNTOHACC
E.M. Mpumakos, pykosopuTens
Pockocmoca B.A. [lonoBKWUH K
rnaBa MOCTOSAHHOrO NpejcTaBu-
TenbcTBa EBponeickoro Kocmu-
yeckoro areHtctea B PO P. Mu-
wernb.

Ha nnenapHom 3acepaHum
Npo3ByYany [LOKNAAbl POCCUNCKUX
1 3apyGexHbIX IKCMEPTOB, CPeLm
kotopeix: I.I. Crynak (OAO «Poc-
CUICKME KOCMUYecKue cucre-
Mbl»), A.O. Typko (OAO «HWC TJ10-
HACC»), A.W. Kacbanos (Poc-
TpaHcHagsop), E.H. Wmenes (OAO
«ABTOBA3»), P. Knop (Tocymap-
cTBeHHbI penapTameHT CLUA),
Y. XuanrpoHr (Kutaitckas Haumo-
HanbHaa agmuHuctpauma no MNHCC
u npunoxenusm), C. Gynxusapa
(LleHTpanbHoe yupexpeHue no
KOCMUYecKoi nonutuke, Anoxus),
M. P. Ca3uw (Atic Data Systems
Private Limited, Nngus), ®. Naynn
(NOKIA), A.0. KynpusHos (Acco-
unaums «MTOHACC/THCC-®o-
pym»).

3a fABa AHA pabotbl dopyma
OblN0 NMPOBEAEHO MEHapHoe 3a-




HOBOCTU

cefilaHue, 5 3acepaHunii «Kpymbix
CTONOB» W 7 CeKUWil, npownu
BbICTYMIEHNA YYACTHUKOB WMHHO-
BalUMoHHOro ueHTpa Ckonkoso,
COCTOANACH LEPEMOHUSA BPYyUYEHUs
@XerofHoi npemun Accoumauum
«MNTOHACC/THCC-®opym» B 00-
NacTu HaBuraumm «3a BKAag B
CO3AaHne U pas3BUTUE CUCTEMbI
[TIOHACC».

B pamkax dopyma 0AO «HUC
[TIOHACC» nopnucan oduunans-
Hble COrnaweHWsa 0 COTPyAHMUYe-
cTBe ¢ 12 napTHepamu, onpefe-
JIEHHbIMU B XOAe BTOPOro 3Tana
KOHKYpPCHbIX npoueayp. Mpeame-
TOM COMMaleHnin CTano BHeppe-
HUe CNYTHUKOBbIX HAaBUTraLMOH-
HbIX TEXHONOIMA C MCNONb30Ba-
Huem [JIOHACC B pervoHax PO,
MoBbIWEHWE KayecTBa yCiyr B
cepe HaBUraLWOHHOW JeATeNb-
HOCTM pns notpebutenei, co3na-
HUe eAMHOro HaBMraLMOHHO-UH-
(hOopMaLMOHHOrO MPOCTPaHCTBA.

3acefaHna «KpymbiX CTONOB»
Obim nocesweHbl Temam: «Kap-
Torpacduyeckoe obecneyeHue Ha-
BUTALMOHHO-UH(OPMALUOHHBIX
cuctem», «HaBMraymoHHO-uH-
(hOopMaLMOHHbIE CUCTEMbl  Ha
TpaHcnopTe: mMobanbHbIA NPUMU-
TUB UK CNOXHbIE TEXHONOTMYec-
Kne cuctembl?», «HaBuraunoHHo-
MH(OPMALMOHHbIE YCyru B aBTO-
MoGune: onpegenss 6yayuweey,
«locypapcTBeHHOe peryiMposa-
HWe B HaBUraunoHHoW cepe: 3a
unn npoTtue?», «CTpaxoBas Tene-
matuka. lepcnekTusbl pa3BuUTUsA
Ha POCCUINCKOM PbIHKEY.

MexpyHapopHbiii opym npe-
AOCTaBAsAeT BO3MOXHOCTb KOMNa-
HUAM-NPON3BOAUTENAM Tenema-
TW4Yeckoro obopyaoBaHuUs Npea-
CTaBWUTb KaK roToBYyi0 NPOAYKLMIO,
TaK 1 NPOEKTbl HOBbIX CEPBUCOB U
ycnyr. Y4acTHUKM 1 TOCTH OTMETH-
K, 4T0 M3 QopyMa, OpPUEHTUPO-
BAHHOrO Ha NpodecCHoHanoB., OH
npeBpaTuics B Meponpustue,
HanpaBNeHHOe Ha MaccoBOro
notpebutens. Ha cteHpax AeMOH-
CTPUPOBANUCL MOCNELHNE BbICO-
KOTEXHONOTNYHbIE pa3paboTKL Ha
OCHOBE CMYTHUKOBbIX HaBMraLu-
OHHBbIX TEXHONOTUA.

YyacTHUKM hopyma 0603Hauu-
JIN OCHOBHblE TEHJEHUMUM pa3Bu-
TUS CNYTHUKOBbIX TEXHONOTMII HA
2012 r.:

— KpynHble roCyLapCTBEHHbIE
NPOEKTbl N0 BHEJPEHWIO HaBUra-
LMOHHBIX TexHonoruin: «3PA-IJ10-
HACC», NG911, eCall, SIMRAV, EDR
“Ap.;

— koHuenuus Connected Car;

— Wcnonb3oBaHMe HaBUrauu-
OHHbIX TEXHONOTMUIA AN MOAEPHU-
3auMM TPaHCMOpTHOW MHGpacT-
PYKTYpbl M obecneyeHus 6Ge3o-
nacHoctu Ha TpaHcnopte: WUTC,
CUCTEMBI JUCTETYEpU3ALMM, CUC-
TeMbl OnaaTel, Taxorpadsl;

— MyNLTUCUCTEMHOCTb HaBM-
rayMoHHOro obopynoBaHms,

— (opMupoBaHMe 3KOCUCTEM
BOKPYr KOMNaHWUIA U TEXHONOT A,

— 0061ayHble pelleHus.

WTtorn dopyma no3sonat npo-
W3BOAUTENAM TeNemMaTuyecKoro
o6opynoBaHus paspabatbiBaTb
HOBbIE MHHOBALMOHHbIE MPOEKTHI,
peanu3oBbiBaTb NPOrpaMMmbl Ha
OCHOBE HaBMTaLWOHHO-UHOP-
MaLMOHHbIX TEXHONOMMUIA B WUHTe-
pecax couuanbHO-3KOHOMUYeC-
Koro passutus peruoHos PO u B
Lensax nonynapusaLnmu TexHoso-
run TNIOHACC cpeau HaceneHus.

Mo nHdopmauuu
oprkomuteta chopyma
~ VIII MexpyHapoaHblii Hayy-

HbI KOHFpecc M BbICTaBKa

«WHTepakcno leo-CnGupb-

2012» (HoBocubupck,

17-19 anpens 2012 r.)

B stom rogy npoekt «leo-Cu-
OWpbY», UMEKWUn CEMUNETHIOW
UCTOPMIO, MO MHWLMATMBE Opra-
Hu3atopa — Cubupckoit rocyanap-
CTBEHHOW reofe3nyeckon akajge-
mum (CITA) npowen B HoBOM hop-
mate Kak MexayHapoLHbI Hayy-
HbI KOHTpecc v BbiCTaBKa «MHTe-
pakcno leo-Cubupby, nogyepku-
Bas TEM CaMblM paclUMpstOLyOCs
MEX[yHapoLHYI0 COCTaBASIOLLYIO
M ero 3HaYMMOCTb [/ifi POCCUM-
CKUX U 3apybexHbIX KOMNaHWi.
HosbiM napTHepom CITA npu npo-
BEEHUWN [JAHHOrO MeponpuATUs
BbICTYMUA BbICTAaBOYHbIA Onepa-
Top 000 «WHTep Teo-Cubupb».

BbicTaBKa 1 OCHOBHble 3acefiaHus
KoHrpecca npownu B MBL, «Ho-
BOCMOUPCK IKCMOLEHTPY, NPUAAB
MPOEKTY COBPEMEHHOCTb U NpUB-
neKaTenbHOCTb, @ TaKXe CO3[aB
KomdopTHble ycnoBus ans pabo-
Tbl YYACTHUKOB U NoceTuTenen.

CnoHcopckyto NnoAAePXKKY
«WHTepakcno leo-Cubupb-2012»
okasanu: HIl AlTl «MepugunaH +»
— TreHepanbHbIi  CNOHCOP M
«TEOCTPOMM3LICKAHUAY  —
ouuManbHbIA CNOHCOP.

Mo paHHEIM OpraHM3aTopoB
KONIMYeCTBO YYACTHUKOB KOHT-
pecca coctasuno okoso 1700
CNeunanuncToB, BKOYAA WHOCT-
paHHble fenerayuu, a Yucno no-
ceTuTenei BbICTAaBKWU MPEBbICUIO
2000 yenoBek. [lo pesynbratam
Hay4HOTO KOHrpecca ony6anko-
BaHO 760 ctatein B 16 Tomax. Bce
CTaTby NPOLNY peLleH3NpPOBaHKE.

L et e ..|_,.
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Bo/bLe HUKAKMX NOTEPAHHBIX UM NOBPEKACHHBIX Kabeneit -
cuctema MINEi aBnseTca noNHOCTbIO E'C'nPﬁB"'O}_lH'G'M

HdanbHocte ckanuposanuma: 500 m (6e3 otpaxarens)
TouyHoCTE NO JanbHOCTU: £2 CM

Yron nosopora: 0°-360°

Yron nogbema: 0°-310°

YrnoBad ToMHOCTb: 20,1°

Bpems ckanuposanus - 7 MUHYT

Konuuectso Touek 3a 0gHO CcKaHupoeaHue: 55 800

Paﬁoqamemnepmpa o7 -30°C 50 +60°C
=  CAMOCTOATENBHO
KANMEPOBATb CBOM CUCTE

MINE; GeoSight
TOYHAA ' BE3ONACHAA

Komnauusa «Aptleo» - OpuuManbHbIA 3KCKNIO3UBHBIN AUCTPUOBIOTOP

Poccus, 119334, Mocksa, yn. Basunosa, a. 5, kopn. 3, oduc 116
TenedoH: +7 (495) 781 7888
WWwWw.d rt-geo.ru E-mail: info@art-geo.ru



HOBOCTU

C ux cogepxaHUeM MOXHO 03Ha-
KOMUTBCA Ha calTax Www.expo-
geo.ru u geosiberia.ssga.ru.

B pamkax KoHrpecca 1 BbiCTaB-
Kn 6bl10 NpoBefeHo: 7 MeXayHa-
POAHbIX KOHdepeHuuit (22 cek-
uum), 7 3acefaHuin KKpymblx CTo-
nos», 12 cemunuapos, 13 creHpo-
BbIX Mpe3eHTauuit, 7 macrep-
knaccos, sTopoii cve3g HIM «Coto3
reofesnctoB u kaptorpados Cu-
Gupn 1 Ypana», spMapka BakaH-
cun, urpa «ApXUTEKTYPHO-UCTO-
PUYECKMIA TEOKILIMHI».

B BbiCcTaBKe mpuHAM yyactue
87 komnaHui n3 15 ropopos Poc-
CUU, a TaKxKe CTpaH GAUXKHEro u
JanbHero 3apybexbs. BbicTaBky
BMepBble NOCETUNN AeNerauumn n3
Y3bekucTaHa u KasaxctaHa.

Lns Bepywnx 3apyGexHbix 1
POCCUMICKUX KOMNAHWIA BbICTaBKa
cTana TpafMLMOHHbIM MECTOM, e
IKCMOHUPYIOTCA  COBPEMEHHbIE
reopesnyeckue npubopbl U HaBu-
raumoHHoe obGopyposanue, MO,
NC-TexHonornm pns wHxeHep-
HO-reofie3nyecKunx, n3blicKaTeNb-
CKMX paboT, pasnnyHbIX oTpaciei
FOPOLCKOrO XO03AWCTBA, TEXHUKA
LA KOHTPONA COCTOSHWUA Npu-
POAHbIX 3KOCUCTEM, UH(OpMaLK-
OHHO-HABMTaLMOHHbIE KOMMEK-
cbl U Apyrue paspaboTku. Nx Ha
CBOMX CTEHAAX [eMOHCTpUpOBa-
an: HIT AT «MepuaunaH+y,
«FEOCTPOVN3bICKAHUSAY, «leo-
Hasurauyus»  (Exkarepuubypr),
MPWH, «Teo-AnbsiHcy, YOM3 (Eka-
Tepunbypr), WUTL «CKAH3KCy,
®upma «Pakypcy, «Mena Uuctpy-
meHT», «[EOKA[ nntocy» (HoBocu-
6upck), Kb «MaHopama», «Cos-
30HA», «Aptleo», «UHTep-leo»
(EkatepuHbypr), «YpanleoTexHo-
noruny» (Exkatepunbypr), «Kac-
caHgaHa», Navxperience (lepma-
Husa), «MMOUHT», ®unnan OTYN
«Pocnecundopr» «3ancubnecn-
poekt» (HoBocnbupck), «TUMBb»
(CankT-NMetepbypr), «xu Mu Ic
Kom», «THCC nnioc», dunmnan
OrbY HUL, «Mnaneta» (Hosocu-
6upck), TUA «MHHoTep», «Pyc-
HaBreoceTb», «Kpepo-Auanory
(benopyccus) n mHorue ppyrue
KoMMaHuu.

OTmeTum HekoTopble pa3pa-
6OTKM, NPEACTABNEHHbIE HA BbIC-
TaBKe.

HI AT «Mepuanan+» npoge-
MOHCTPUPOBANO CBOM BO3MOX-
HOCTU MO BLIMOMHEHWIO KOMMe-
KCHbIX paboT, B TOM YMCe Ha rug-
POTEXHUYECKNUX COOPYKEHUAX, B
0C060 CNOXHBIX reorpatuyecknx
U KNUMATUYeCKUX YCIOBUSAX.

Komnanna «FEOCTPOMN3bIC-
KAHWA» npoBena psf CTEH[OBbIX
npe3eHTauuin ¢ npepcraBneHnem
npuemHukos Topcon GR-5 wu
Sokkia GRX1 — HoBMHOK KOoMna-
Humn Topcon — Sokkia.

Komnauus «MPWUH» npepcra-
BUNA TEOAE3NYECKUI MPUEMHMK
Trimble GeoXR u ocyuwectBuna
MONEBYID AEMOHCTPALUIO TexHo-
noruit Trimble Vision u Trimble
Integrated Surveying.

KomnaHus «Aptleo» nokasana
HOBUHKM o06opypoBaHus RIEGL
(ABcTtpus). Kpome Toro, B pamkax
BbICTABKW COCTOSICA Bble3HOW
cemuHap Ha waxty KemepoBckoi
obnacTu, rge npepfcTaBUTENb KOM-
naHuu RIEGL npogemoHcTpupoBan
BO3MOXHOCTW HOBOW MOfEeNu Ha-
3eMHOro nasepHoro ckaHepa VZ-
4000, npefHa3HayeHHOW ana pe-
LWeHUs MapKLeifepcKux 3agay.

Ha cteHge komnanun «Kpepo-
[Owvanor» nocetutenn mornu nos-
HaKOMUTbCA C Mporpammami,
npeAHa3HayeHHbIMU Ans obpa-
OOTKM MaTEpUaNoB WHXEHEPHbIX
U3bICKAHWIA, CO3[AHNUA W BeAeHUs
KPYNMHOMAcWTabHbIX LNUGHPOBLIX
NNaHOB FOPOAOB W MPOMbIWEH-
HbIX MPeANpPUATUI, KaJacTPOBbIX
W Mapkleiigepckux paboT u pe-
WeHUA APYrUX WHXEHEpPHbIX 3a-
pav.

MeTtponoruyeckut UeHTp Wu3-
MEpUTEeNbHbIX  NpUOOPOB U
MHCcTpyMeHTOB «MacTep-CepBucy
(CaHkT-MeTepbypr) npepcTaBun
KOMNAKTHbLIN Ha3eMHblii (a30Bblii
nasepHbiin ckaHep FARO Focus3D.

Oco6oe BHUMaHWeE 6bIN0 NpUB-
JIEYEHO K BECNUNOTHBIM NeTaTenNb-
HbiM annapatam (BJINA) u ux
NPaKTUYECKOMY MpPUMEHEHUIO.
3Tn npubopsl U TexHonornn fe-
MOHCTpPUPOBaANM KOMMNaHuu:

«JINMB», «MJ1A3» (CankT-MNeTep-
Oypr), «<AOM-Kackag» u «ABAKC-
leoCepsuc» (KpacHospck).
Komnanus «JIMMB» HakaHyHe
BblCTaBKK coBmecTHo ¢ CITA opra-

HM30Bana [EMOHCTPALMOHHbIIf
nonetr BIMJIA «OPNAH-10», BbI-
MOJIHUB CbeMKy HeperoBoii TMHUM
HoBocnbupckoro BogoxpaHuu-
3, ¥ Ha CeMMHape-npe3eHTaLmu
«BMNJIA pns moHuTOpMHIra Teppu-
TOpUi» nokasana yxe obpabo-
TaHHble pe3ynbTarThbl.

®upma «Pakypc» npepcrasuna
HoByto Bepcuto L®OC PHOTOMOD.

Ounuan OIYN «Pocnecuh-
tdopr» «3ancubnecnpoekt» pe-
MOHCTPUPOBAN Ha CBOEM CTeHfe
TEXHOIOTUM BbINOJHEHUS KafjacT-
pOBbIX PaboT Ha 3HAYMTENbHBIX
no NowWazan TeEPpUTOPUsAX Ha ba-
3e WEB-npunoxeHuii.
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X. Kapnenna (Terrasolid Ltd.,
OuHnAaHpMA) nposen MacTep-
knacc «Mcnonb3oBaHue MoOUIb-
HbIX IMAAPHBIX CUCTEM AJISi ChbEM-
KU TpamBaWHbIX NyTeN Ha Npume-
pe XenbCUHKUY.

Y4acTHMKaMM KOHTpecca cTanu
130 opranusauuit n3 30 ropogos
Poccun u 38 cTpaH, B ToM yncne
[epmanuu, Weenuapun, Hupep-
naupos, N3pauns, Asctpun, Kana-
obl, CLWA, Yexuu, Hurepuu, benb-
ruu, Kutas, ®uunangun, Y3bekuc-
TaHa, Kaszaxcrana, MoHronuu, be-
JIOpycCUmn n pip.

Mpn aKTMBHOM COJENCTBUM
HoBocuGupckoro  obnactHoro
(hoHAa NOLAEPIKKN HAYKM U UHHO-
BALMOHHOW [eATeNbHOCTU CBOU
LOCTMXXEHUA NpepcTaBuan cne-
unanuctel CITA, «CHUUTTUMCy,
WHIT CO PAH, WIS CO PAH, ®ryn
«Pocnecundopr» «3ancubnecn-
poekTy», UBMuMT CO PAH, KTV HI
CO PAH. Hay4Ho-TexHonoruuec-
Kue pa3paboTku Ans NoucKa, pas-
BEAKM MONE3HbIX MCKOMAEMbIX,
MHHOBALMOHHbIE MPOEKTHI Npoje-
MOHCTpPUpPOBaNM WHCTUTYThI
NCIXK, KT BT, M30MMN, WXKT.
WHctutyT ropHoro gena Cesepa
um. H.B. Yepckoro CO PAH
(AKyTCK) mMoKasan HOBbIA Mpor-
paMMHO-annapatHblil  KoMnaekc
ONA [eTanbHOro M3yyeHus cTpoe-
HUA U COCTOSAHUA CHEXHO-NefAHO-
ro NOKPOBA PEeK C Le/bl0 MPOrHo-
31pOBaHMA BECEHHUX NAaBOAKOB.

3acefaHua cekuuit Npoxoamnnu
B CITA, a Takxe Ha 6a3e UHCTUTY-
ToB CO PAH.

Ha 3acepaHusax «KpymbIx CTO-
nos», npoeoaumbix B MBL, «HoBo-
CMOMpCK IKcnoueHTpy, Gbinn 3aT-
POHYTHI Cnepylolue akTyanbHble
BOMPOCHI:

— reouHdopMaLnoHHoe obec-
neyeHne YCTOMYMBOrO Pa3BUTUA
TEPPUTOPUM HA OCHOBE JAaHHbIX
[MIOHACC n ppyrux pesynsratos
KOCMWUYECKOW [esaTeNbHOCTH;

— WHTerpauus uHdopmaym-
OHHbIX CUCTEM TFOCYAAPCTBEHHOTO
KafacTpa HeABUXMUMOCTH, efUHO-
ro rocynapCTBEHHOro peecTtpa
npas, UH(HOPMALMOHHBIX CUCTEM
obecneyeHus rpafocTpouTENb-

HOW [eATeNbHOCTU U HANOroBOro
peectpa B LenAx YCTOWYMBOrO
pa3BUTMA TePPUTOPWUIA;

—  COBpEMeHHble  3ajauu
MapKLeifepckoro obecneyeHus
ropHoA00bIBAIOLLNX U HedTeraso-
L06bIBalOUMX OTpacnen;

— WHTerpauusa B3aumopei-
CTBUS 06pa3oBaHUs, HAYUHbIX Yy-
PeXAEeHUA U NPOU3BOACTBEHHbIX
npeanpuATUA B pasBUTUM ONTO-
TEXHWKM ¥ NpUOOPOCTpoeHUs B
Cubupckom pernoHe;

— npoekTupoBaHue 3D-06b-
€KTOB MPOMbILWIEHHOTO U rpax-
LAHCKOT0 Ha3HayeHus.

Cpean y4acTHUKOB 3acefaHuii
OblIM PYKOBOAUTENU M NpefcTa-
BUTENU (epepanbHbIX, peruo-
HAJIbHBIX M MYHWULMNAbHbIX Opra-
HOB ynpaBfieHUs, BbICWUX y4eb-
HbIX 3aBefeHWii, Hay4YHO-uccne-
posatenbckux wuHctutytos  CO
PAH, a Take oTpacneBbix Npou3-
BOACTBEHHbIX oOpraHu3auuin. B
KauecTBe uTora pabounx cosewya-
HUW y4acTHUKaMM BbINK noanuca-
Hbl MEMOpaHAyMbl, B KOTOPbIX
LOCTUTHYTA JOrOBOPEHHOCTb CTO-
POH 06 OCHOBHbIX NPUOPUTETHbIX
HanpaBieHUAX AeATeNbHOCTH, ON-
pepeneHsl 3agauu JanbHewllero
pa3BUTMA COOTBETCTBYIOWMUX OT-
pacnei.

Btopoit cbesg HI «Coto3 reo-
Le31CcToB U Kaptorpagos Cuoupu
n Ypana» 0603HaumMn NpuopuTeT-
Hble HanpaBNeHUs pa3BUTUA reo-
ne3un u kaptorpaduu B coBpe-
MEHHbIX YCNIOBUAX U HAMETUN ny-
TW MHTErpauumn pasjinyHbIX opra-
HM3aUuMiA B Lenax BblpaboTKM
eMHbIX TpeboBaHMI K NpPOAYK-
LMW M HOPMATUBHbIM JOKYMEHTaM,
pernameHTUpyLWmumM NnpuMeHeHne
COBpeMeHHOro 000pyAoBaHUs W
NPOrpamMHbIX CPeACTB.

OfHUM U3 ApPKMX COOLITUI
KOHrpecca cTan TpeTuin MexgayHa-
ponHbli cemuHap «PaHHee npe-
LynpexieHue W ynpasieHue B
KPU3UCHBIX 1 Ype3BblYalHbIX CU-
Tyauuax», MNPOXOAUBLWKUA Npw
noamgepxke MexgayHapogHoii
KapTorpaduyeckoi accoumauum
(ICA) u MexpyHapofHoro obue-
ctBa «Undposas 3emnsy, npu co-

pencteun CITA. C gpoknapgamu, B
KOTOpbIX fPKO MpOCHexuBanachb
aKTyasbHas TemMaTWKa COBPEMEH-
HOrO reonpoCTPaHCTBa — FeOUH-
thopmaTMka B paHHeM npepyn-
peXAeHUn U ynpaBAeHUn B Kpu-
3UCHBIX U YPEe3BbIYANHBIX CUTya-
LMAX, BBICTYMUN YYEHbIE, COTPYA-
HUKKM MYC, cneuymanuctsl n3 Poc-
cuu, N3pannsa, Weenuapun, MoH-
ronuu, CWA, Yexuun, KaHapgbl.
[loknagumkamu 6bin 0XBayeH LWn-
POKWIA paj, BONPOCOB, Kacalownx-
cs Haubonee 3hheKTUBHBIX Me-
TOLOB MOHWTOPUHTA W PAHHEro
npefynpexneHns BO3HUKHOBE-
HUA Ype3BblYANHbIX CUTyaLMUR;
COBPEMEHHbIX [OCTUXKEHU B yn-
paBneHuu, BbIpaboTKe anroputma
JEeNCTBUA, OTCNEXMBAHUWU AUHA-
MUKW Pa3BUTUA W JIMKBUAALMUU
KpU3ncHbIx cutyaumin u YC.

Pa6ota VIII MexayHapoaHoro
HAy4YHOTO KOHIPecca M BbICTABKU
«WHTepakcno leo-Cnbupb-2012»
no Tpaguuuu 3aBeplimnach noa-
BeJlEHNEM UTOrOB KOHKypca «30-
notas megans «WHtepakcno leo-
Cubupb».

30710TO Mefanbio ObM Har-
paxpaeHsl: HMNK «WHpycTpuans-
Hble Teofe3nyeckne CUCTeMbI»
(Omck), HUC CITA, Guanan ®ryn
«Pocnecundopr» «3ancubnecn-
poekt», «CoB3oHa» u «[EOCT-
POMW3bICKAHWS».

CepebpsHas mepanb Obina Bpy-
YeHa cnefyiolmUM OpraHu3aLnsam:
WHcTuTyT NnouBoBegeHus u arpo-
xumun CO PAH (HoBocubupck),
«JINMB», «CTU» (CaHkT-MeTep-
oypr), dunuan ®r6Y HUL «Mna-
HeTa» (HoBocmbupck), Hauwo-
HaJbHBIN  WCCNepOoBaTENbCKUI
TOMCKMIA MONUTEXHUYECKUIA YHU-
Bepcutet u CITA.

3a aKTMBHOe yyacTue B paboTe
BbICTABKM W [1€10BOI nporpamme
KOHrpecca W npepcTaBieHHble
NPOEeKTbl AUMIOMaMU 6blIn Har-
paxaeHbl komnaHuu: BKITY wum.
L. CepukbaeBa (KasaxcraH),
«CoB30oHpy, Kb «lTaHopamay, KTU
BT CO PAH (Hosocu6upck), HMK
«NHpycTpnaneHble reopesunyec-
kue cuctembl», «3KK leoctapr»
(HoBocubupck), UHCTUTYT ropHo-
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ro gena Cesepa um. H.B. Yepcko-
ro CO PAH, «HoBocubupckmii uH-
XeHepHbIl LeHTp», TyBUHCKUNA
MHCTUTYT KOMMIEKCHOT0 OCBOe-
HuA npupofHeix pecypcos CO PAH
(Kbi3bin) u HauuoHanbHbI uc-
cnefosateNbckuit TOMCKUI nonu-
TEXHUYECKUIN YHUBEPCUTET.

B 2013 r. MexxayHapoLHbIN Ha-
YUHBIN KOHIpecc 1 BbiCTaBKa «MH-
Tepakcno [leo-Cubupb» npoiiger
24-26 anpens.

Mo uxngopmauumn
«WuTtepakcno Meo-Cubupb»

~ VI MexpyHapoaHasa KoHpe-
peHuuUA «Kocmuyeckas
CbeMKa — Ha NUKe BbICOKMUX
TexHonoruit» (MocKoBckas
061., 25-27 anpensa 2012r.)

CnoHcopamu KoHdepeHUmH,
€)XXerogHo opraHu3yemoi Komna-
Hueit «CoB30HAY», BHICTYNUIY
komnanuu: DigitalGlobe (CLUA)
— nnatuHosblii, RapidEye (lep-
MaHus) — 3onotoi, PASCO (fAno-
Hus) u GeoEye (CLWA) — cepe6-
pAHble. B kayecTBe mapTHepa B
KoH(depeHLNN NpuHANa yyactue
MMC-Accoumaums, a nHcdopmaum-
OHHYIO MOALEPIKKY OKazanu poc-
cuiickue n 3apy6exHble npodec-
CUOHaNbHble M3paHus u WHTep-
HeT-nopTanbl, B TOM YUC/IE XKYp-
Han «leonpodu».

Kpome poccuitickux cneuua-
JINCTOB B MEPOMPUATUM Y4aCTBO-
Banu npepctasutenu benopyc-
cum, KasaxcraHa, JlatBuu, Ykpau-
Hbl, BenukobputaHum, fepmanumy,
Wcnanuu, Utanun, Kanagel, Hop-
Beruun, CLUA, ®panuuny, Lseiila-
pun, Weeuun, AnoHuu.

TpaAnLMOHHO KOH(DepeHLMto
oTkpbin B.W. Muxannos, reHe-
pasbHbI LUPEKTOP KOMMaHWUM
«CoB30HA», a 3aTeM BbICTYNUN
M.A. BoncyHOBCKMWA, ero nepebiii
3aMecTUTENb.

B cBoem foknage oH 0603Ha-
4N BEKTOP pa3BUTUA reonHtbop-
MaLnoHHbIx cuctem (TUC) n nno-
PacTpyKTypbl MPOCTPAHCTBEHHBIX
panHbix (UMA). 3a Bpems cBoero
CYyLEeCTBOBAHMUA KOMMAHUSA BbICT-
pouna HafexHbole OTHOWEHUS C
onepaTtopamu cnyTHMKoB [133, Bbl-
paboTana 3ddeKTUBHbIE CMNOCO-
Obl NONYy4YeHUs MPOCTPAHCTBEH-
HbIX AaHHbIX, CcdopMmupoBana
NpeAnoXeHus no obecneyeHuto
nonb3osareneit umu. COBMeCTHO ¢
napTHepamu, MOCTABAAKWAMY
nporpamMmHoe obecneyeHue, Obl-
N1 pa3paboTaHbl pe3ynbTaTuBHbIE
MeTofbl 06paboTKM reonpoCcTpaH-
CTBEHHbIX AaHHbIX, CO3AaHbI aBTO-
MaTU3MPOBAHHbIE  ANTOPUTMBbI,
no3BONSIOLME MONYYATh aAHANM-
TUYeCKylo MHdopMmaLmio. Paumo-

HaJbHbI BbIGOP NpOrpamMMHo-an-
napaTHbIX KOMMNEKCOB, OXBaTbl-
BalOLMX BCIO LIENOYKY OT npuema
[0 06paboTKM NPOCTPAHCTBEHHOM
MHGOpPMaLMK, NO3BOANIN KOMNA-
Hun «CoB30HA» BHECTM CBOWA
BKNAf B TexHonoruyeckoe obec-
neyedne WUNMO P®. B wHacrosuee
BpeMs CylecTByeT ABAa YPOBHSA
co3faHus 6a3 NPOCTPAHCTBEHHbIX
LaHHbIX: hefepanbHblil U cyobek-
Ta P®. locynapcTBeHHble opraHbl
MCMONHUTENbHON BNACTK, OTBeYa-
folwmMe 3a pa3BuTUE Pa3AUYHLIN
otpacneit 3koHomuku (Pockoc-
moc, Pocpeectp, Pocnecxos,
Munnpupogsl Poccun u 1. A.),
co3patoT cobetBeHHbie TUC npo-
eKTbl Ha OCHOBe reonopTanbHbIX
peweHunin. Hactynaet Bpema WH-
Terpauum 3Tux pewexuii. Komna-
HuA «COB30HAY» aKTUBHO y4acTBy-
eT B npolecce co3faHua uHdop-
MaLIMOHHbIX PECYpPCOB, B TOM YUC-
ne GopMupys MexaHW3Mbl aKTya-
AU3auMu reonpocTpaHCTBEHHbIX
JaHHbIX U MeTafiaHHbIX, a TaKke
BHEAPAS KOMMJEKCHbIe TeOouH-
(hopMaLMOHHble CUCTEMbI Ha Ba3e
KOCMWYECKOr0 MOHWTOPWUHIa Ha

peruoHanbHOM W OTPac/ieBoM
VPOBHsIX.
3acefaHue  NPOAOMKMNOCH

BBICTYMJIEHUAMU NpefcTaBuTenei
3apybexHbIX MOCTaBLMKOB AaH-
HbIX U TeOMH(OPMALLMOHHbIX Cep-
BMCOB 033. M. Kypu
(DigitalGlobe) pacckasan o Ho-
BbIX FeOMHGOPMALMOHHBIX Cep-
Bucax (Global Basemap, FirstLook
W Ap.), NpeAnaraeMmblx KoMnaHu-
eif, 1 0 ee MnaHax, B TOM Yucnie o
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3anycke B 2014 r. cnyTHMKa
WorldView-3. OH oTmeTun, yTo B
HacTosAWee BpeMS apxus
DigitalGlobe copepxut kocmu-
YyecKue CHUMKM, MOKpbIBaloLme
TEPpPUTOPMIO 2,2 MAPA KM, U exe-
rogHo nononHaetca Ha 700 mnH
km’. C mOKnajamu Takxe BbICTY-
nunu: Ox. Anpuxc (RapidEye),
A. Otcyku (PASCO) u A. llymakos
(GeoEye).

BrepBble B pamkax nneHapHo-
ro 3acefiaHus 6bina npefcTaBneHa
Tema «BepomcteeHHble TUC ¢ uc-
nonb3oBaHnem pAaHHbix [133». 0
BbInoNiHAeMbIX B PP paboTax pac-
ckaszanu: C.A. CanenbHukos (Poc-
peectp), H.JI. Hora (MuHcenbxo3
Poccumn), N.A. UntoxuH (Pocnec-
x03), [.P. KoHgpartbes (MuHnpu-
ponbl Poccum), 0.H. ConoHuos
(eryn «Pocnecundopry),
K.C. Hoocenos (OAO «HWUC [10-
HACC»). BbicTynneHus no aaHHo-
My HanpaefeHWio MoKasanu, 4To
BHeZpeHWe reoMH(OPMaLIMOHHbIX
cucTem Ha 6ase gaHHbIx 133 nget
BO BCEX Be[OMCTBaX, B TOW Wi
WHOI Mepe MCMoNb3YIoLNX B CBO-
el [eaTenbHOCTM reonpocTpaH-
CTBEHHbIE faHHble. 3TO Hen3bex-
HbI NPOLLECC, AMUKTYEMBIA 3anpo-
camu notpebuTeneit MHGopmaLmm
u obecneynBaemblii CyLECTBYIO-
WMMU TEXHUYECKUMU W TEXHONO-
TMYECKUMU BO3MOXHOCTAMY.

Bropas vacTb 3acepanus 6bina
nocBAlLEHa COBPEMEHHOMY COC-
TOAHWIO U TEHAEHUMAM Pa3BUTUSA
pOCCUICKUX W 3apybexHbIX Npor-
pamm [133 » MHTErpMpoBaHHbIM
pewenusm B obnactu 133 u TNC.

C poknagamu BbICTYNUAM npepc-
TaBUTENM 3apybexHbiX NocTas-

WMKOB KOCMUYECKUX JAHHbIX
[33. ®. bputTn (e-GEOS, Utanus)
pacckasan o rpynnupoBke pa-
papHbix  cnytHukos  COSMO-
SkyMed; T. Xonmc (DMCii, Benu-
KOOpUTaHUSA) 03HAKOMUN C Tpyn-
MUPOBKOW MUHU-CyTHUKOB DMC
W nepcnekTMBaMuM MCnonb3oBa-
HUA [aHHbIX, NONyYaeMblX STUMM
KOCMMYECKMMU anmnapaTamu, B
CeNbCKOM W JIeCHOM XO03f1CTBe
(3Ta KOMNaHUs BnepBble yyacT-
BOBana B KOHdepeHuun); M. BaH
gep Kowit (MDA, Kavaga) — ¢
BO3MOXHOCTAMU OTCIEXWUBAHNSA
W3MEHEeHUIl MO [aHHbIM pajap-
Hbix cnyTHuKoB RADARSAT. Kpo-
Me TOro, ObIN 3acnylwaH foknag
komnaHuu SSTL (BenukoGputa-
HUA) O TEXHONOTUU U IKOHOMU-
yeckomn 3pheKTMBHOCTH NpK CO3-
LaHWU TPYNNUPOBKW pafiapHbixX
MUHU-cnyTHUKOB NovaSAR
komnaHun Thales Alenia Space
(Wtanusa), Bnepeble y4yacTBylo-
wen B KOHepeHuuu.

Takxe BbICTYNWUAN NpefCTaBu-
TeNN POCCUNCKUX KOMMAHUNA.
B.T. besbopopos (0OAO HMK «PE-
KO[») pacckasan o nnaHax pas-
BUTUS CUCTEMbI PErMOHaNbHbIX
LEHTPOB KOCMUYECKUX YCAyr;
B.M. CepenbHukos (locueHTp
«Mpupopa») — 06 ucnonb3osa-
HuM MaTepuanos [133 ans o6HOB-
NeHus u Tonorpacuyeckoro Mo-
HUTOPMHIa LN POBbLIX KapTorpa-
thuyeckux maTepuanos Ha Tep-
putopuio P®; WN.C. KosybeHko
(QenapTaMeHT cenbcKoro xo3si-
cTBa U nepepabarbiBatolLeit npo-
MbllwneHHocTn KpacHopapckoro
Kpas) — O CUTYaLMOHHOM LIEHT-
pe ANK KpacHopapckoro kpas;
P.E. Kusa (Muncenbxo3 Poccuu)
— o NC ATNK MuHcenbxo3a u
Ap.

[loknagbl nneHapHoro 3acepa-
HUs «lporpamMmHble KOMMAEKCHI,
CUCTEMBbl U peleHus ans obpa-
60TKM paHHbIX [133 oT Begyuwimx
pOCCUICKMUX U 3apyOexHbIX pas-
paboTynMKoB», MpoOlenWero BO
BTOPOMN AeHb paboTbl KoHdepeH-
LMK, ObINU MOCBALEHDI:

— HOBbIM BEpCUAM nporpam-
MHOro obecneyeHus pans obpa-
0OTKM KOCMWUYECKUX CHUMKOB:
ENVI — UW. fapHens (Exelis VIS,
CLIA), SARscape — A. KaHToH
(SARmap, Weeiiuapus) u INPHO
— B. 3upH (Trimble INPHO, Tep-
MaHus);

— MpOrpamMMHO-annapaTHbIM
KOMMAeKcam BW3yanusauuum WH-
thopmaLnmu KONNEKTUBHOMO MOJIb-
30BaHua TTS 1 npumepam mx yc-
NEWwHOro UCnonb3oBaHus —
A.WN. Tyces (TTSystems);
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— npobnemam pasBUTUS PoC-
cuickoro  pelHka 133 —
C.A. Munnep (TMC-Accoumauus).

Kpome Toro, cBou pa3paboTku
npeactasuau komnaHum «Cos-
30HLY, «Pakypcy, Kb «MaHopama»
n Yuusepcuter ®pugpuxa Lunn-
nepa (fepmanus).

Bnepsble Ha KOHdepeHL UK Hbi-
N0 NpOBELEHO MNeHapHoe 3ace-
JaHue Ha Temy «HazemHble KoMn-
neKcbl npuemMa u 06paboTKu AaH-
Hbix [133». C 0630pHbIM AOKNAA0M
0 [OCTOMHCTBAX M He[oCTaTKax
Ha3eMHbIX KOMMIEKCOB NpueMa u
06paboTkM AaHHbIX [33 BbICTYNUN
B.B. Bytun («CoB30HA»). CBOM
pa3paboTku npepcTaBUAM Bedy-
lMe MUPOBbIE NMPOU3BOAUTENN U
NOCTaBILMKM CTAHLWIA npuema:
SeaSpace (CWIA), Kongsberg
Spacetec AS (Hopserus), Zodiac
Aerospace (®paHuma) u SSC
(WBeuus). OnbiToM B CO3[aHUMN U
IKCMyaTaluMmM Ha3eMHbIX KOMM-
NEeKCoB NOAENUANCH CeLMUANUCTbI
OAO «HWW TM» n HNK «BAPIT».

lMneHapHoe 3acefaHue 3aknto-
YUTENBHOTO [HA KOH(epeHLuu

PAKYPC nporpaumusie papaboriv u ycnyru 8 o6nacti uudporoii dhoorpammeTpum u anHsix 133

ObINI0 MOCBAWEHO OMbITY pele-
HUA NPaKTUYeCKUX 3ajay C uc-
noNb3oBaHMeM faHHbIx 33, yHu-
KaNbHbIM U MEPCNEKTUBHbIM TeX-
Honorusm [33. C poknapamu
BbICTYNWUAN npepcTaButenu: He-
HeluKoro MHhOopMaLMOHHO-aHa-
JINTUYECKOTO LieHTpa, PA3aHckoro
rOCYAapCTBEHHOTO PafMOTEXHU-
4ecKoro yHuBepcuTeTa, Txooke-
aHCKOTO rOCYyAapCTBEHHOIO YHU-
BepcuTeTa, MipKyTCKOrOo rocynap-
CTBEHHOrO TEXHUYECKOro YHU-
Bepcuteta, 000 «lasznpom BHU-
NTA3», OAO «PameHckoe npubo-
pOCTpOUTENbHOE KOHCTPYKTOpPC-
Koe 6t0pox», MO «06befuHEHHbI
WHCTUTYT SfEPHbIX MCcCiefoBa-

HUA» U Ap.
B pamkax meponpusatus 6binu
OpraHuW30BaHbl Cneunannu3npo-

BaHHblE CEMUHAPbl KOMMAHMUI
DigitalGlobe, RapidEye, «CoB-
30H[», a TAK)Xe npoLna cepus ce-
MWHApOB Nof Ha3BaHueM «[leHb
pagapHbIX AaHHbIX».

B nocnegHuit feHb KOHdepeH-
ummn komnaHua «CoB3oHa» COBMe-
ctHo ¢ TNC-Accoumaumein npose-

W unoroe npyroe

MNporpamMmmHoe obecneyedne PHOTOMOD®

Undporan doTorpamMeTpudackan cuctema PHOTOMOD
« [IpocTpaHCTBEHHAA DOTOTPMaHTYNALMA
« LindpoBuie Mofeni penseda i MecTHOCTH
« 20 1 JD-BeKTOPMIALMA
« OproTpaHchopMipoBaHIE W COSNAHNE MO3AVK
+ 30-wopennpoBaHie
« KapTorpadbupoBanie
PHOTOMOD GeoMosaic
» TOCTRORHAE BHCOKOTOUHON MOAEMKN
o YmyLueHue n3oBpakeHd
[locTpoeHue Nopesos
HA NACTE BEXOOHON MO3AMKKM

na 3acefjaHue «Kpyrnoro crona»
«Ponb panHbix 33 B UMO».

B pamkax KoHepeHuuu npo-
BOAWMICA KOHKypC «Jlyywme npo-
eKTbl B 06nactu reouHcbopmauu-
OHHBIX TEXHONMOTUI U AWUCTaHLM-
OHHOTO 30HAMPOBAHUA 3eMun».
MobGeantenu, KOTOpbLIM B TOpKe-
CTBEHHOW 00CTaHOBKe OblIW BpYy-
YeHbl OpUTUHANbHbIE MPU3bI, Obl-
NN ONpeAeneHbl B NATU HOMUHA-
umax. Mmu cranu: «JlebepmnHckuii
ropHo-060raTUTeNbHbIN KOMOU-
HaT», benropoackas ob6nactb
(Jlyywwnin otpacneBoit MHHOBALM-
OHHbIW MPOEKT C UCMO/Ib30BAHNEM
KocMuyecknx AanHbix [133), He-
HEeLKW MHpOPMALMOHHO-aHaNu-
TUYeckui ueHTp (Jlyqwuin peruo-
HaNbHbIi MHHOBALMOHHBIA Npo-
eKT C WCNOoNb30BaHMEM KOCMM-
yeckux paHHbix [133), AAMUHUCT-
pauns MO «lopop ApmaBup»
(Jlyywee mHTErpayMoHHoe pelle-
HUMEe C NPUMEHeHWeM reonpocTpa-
HCTBEHHbIX AaHHbIX), MUHNpUpo-
Lbl YkpauHbl (YHUKanbHas paspa-
60TKa TexHonoruit B obnactu 33
n TNUC) n HNK «PEKOLO» (3Haum-

[aHHbIe AUCTAHLMOHHOIO 30HANPOBaHMS

KoMnaxus «P&K)"[JC» ABNABTCA NOCTABLLMKOM I_IM[)OKGIC- CNEKT []'d [AaHHEIX QUCTAHLWOH-
HOTO S0HOMPOBAHIA, & Takke oMUUMANLKEM TcTprBsTopoM GeoEye-1, FORMOSAT-2,
KOMPSAT-2, IKONOS, TerraSAR-X, QuickBird, WorldView-1,2.

doTorpaMMeTpUYECKUe NPOEKThI

Ml 0finagaem ROCTATO4HEMA DECYDCAMK MR BLNOMHEHHA (oTorpamMeTpuseckix patioT noforo
OULEME 1 YPOBHH CAOKHOCTH,

@TyHLIA KAOWHET® — HOBHIA CEDBIC
ANA NONB30BATENEA MPOTDAMMHLL
npopyxtoe FHOTOMOD.

[TOCSTHIE HAL CHRT, WWW.IACUIS. U

129366, Poccus, r. Mockea Ten.: (495) 720-51-27

®akc: (495) 720-51-28

info@racurs.ru
WWW.racurs.ru

yn. fpocnaeckas, 0.13A
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Mblii BKNag B pa3BuTue ccepbl
reonHbOopMaLMOHHbIX TeXHONO-
ruit u 133).

Ha koHdepeHuun paboTana
BbICTABKa, Ha KOTOPOW CBOM pas-
paboTKM [EMOHCTPUPOBANM POC-
cuiickne u 3apybexHble Komna-
Huu: DigitalGlobe, RapidEye,
PASCO, DMCii, Kongsberg Spacetec
AS, «CoB3oHp», TTSystems, IBL
MuHcenbxo3a Poccun, «HUN Ty,
«onumepnay.

Nomumo ocmuManbHOR YacTu,
KoH(epeHLMs BKOYana pasHo-
00pasHylo M HACbILEHHYIO pa3B-
NeKaresibHyl0 nporpammy. 26 an-
pens CoCTosANCA BeYEPHUI npuem
C GaHKETOM U WHTEPECHOM WWoy-
nporpammoi, Kotopas JoCTaBuna
HeMano YAOBONbCTBUA BCEM rOC-
TAM.

Bce yyacTHuMKM KoHdepeHLuM
NoNyYUNU HOBLIA OyKNET Komna-
Hun «CoB30HA», CTepeoanbbom
«MNytewectsue B 3D», cBEXME BbI-
nyckn xypHana «TEOMATUKA» u
CyBEHUPbI HA NAMATb.

Tesucbl M npe3eHTauuu BbiC-
TYNAeHUA [OKNAAYMKOB [OCTYN-
Hbl Ha caiTe KOHdepeHLUn
(www.sovzondconference.ru).

Mo undopmauuu
KomnaHuu «CoB3oHA»

~ CemuHap «Bbicokonpouseo-
AuTenbHas coTorpamMmeTpu-
yeckas 06paboTKa AaHHbIX
033 B LU®C PHOTOMOD»
(Exatepunbypr, 17-18 mas
2012r.)

OpraHu3zatopamu cemMuHapa
BoicTynunu 3A0 Gupma «Pakype»
u 000 «TexHonorus 2000» (Eka-
TEpPUHOYPr) MpU aKTUBHOM yyac-
Tn n noapepxke HIM «Coto3 reo-
Ae3nCToB U KapTorpados Cubupu
u Ypanay.

B cemuHape npuHsanu yyactue
59 cneumnanucToB rocynapcTBeH-
HbIX U KOMMEpYeCcKUx opraHu3a-
UMA, a TaKxke npenojaBarenu
yuebHbIX 3aBefieHunit u3 MocKBbI,
CaparoBa, EkatepuHbypra, Omcka,
TiomeHu, YensbuHcka, HoBocubm-
pcka, Kemeposo, Pecny6auku
bawkoprtoctaH, YamypTtun n HYyea-
WKKM, MyHULUMNANbHBIX 06pa3oBa-
Huit CBepanoBcKoil obnacTu.

HayuHas nporpamma copepxa-
na Tpu 610Ka JOKNAJ0B HA TEMbI:
obuwue Bonpockl oTorpammer-
puu n kapTtorpacun; CoBpeMeH-
Hble gaHHble [133; dyHKUMOHaNb-
Hble BO3MOXHOCTU U ONbIT WUC-
nonb3oBaHusa cucrtembl PHOTO-
MOD.

OTKpbIn 3acefaHue reHepainb-
Hblii gupektop 3A0 ®upma «Pa-
kypc» B.H. Appos. C npuset-
CTBEHHbIM C/IOBOM TaKXe BbICTY-
MUN  TeHepanbHbii  AWPEKTOP
OTYN «Ypanreoundopm» C.B. Ce-
pebpskoB. O COCTOSHUU W TeH-
LeHuMAX pa3BuTusa Gotorpammer-
pun B Poccuu pacckasan suue-
npe3upgeHt HM «Coto3 reopesuc-
TOB U Kaptorpados Cubupu u
Ypana» A.A. AnsbGbes. B paborte
cemuHapa ¢ goknagom «Kocmu-
yeckas  CbemKa  «rnasamu»
GeoEye: BuYepa, cerofHs, 3aBTpa»
npuHan yqactue A. Llymakos, au-
PEKTOp No npofa)am faHHbix [133
B Poccumn n ctpanax CHI komna-
HuM GeoEye (CLLA).

Bcero 6bin0 3acnywaHo 12
LoKnagos. B 3aBepuweHue Hayy-
HOM YacTu ceMMHapa CoCTOANOChH
3acefiaHne «Kpyrnoro cronay,
nocesleHHoe ponu ¢oTorpam-
MeTPUYECKUX TEXHONOrWiA B CO3-
LAHUU WMHQPACTPYKTYpPbl NPOCT-
PAHCTBEHHbIX IAHHbIX U yrpaBie-
Huu Tepputopusamu. OcHoBHOe
BHMMaHMWe BbICTyNaKLWMe ynenu-
S BOMPOCAM CO34aHUsA BbICOKO-
TOYHbIX OPTOMO3auK Ha Bonblne
Tepputopunm u 3D-mopenuposa-
HUIO Ha OCHOBe cTepeodoTorpam-
METPUYECKUX AAHHbIX.

18 mas, B yyebHomM knacce 000
«TexHonorus 2000», obopyno-
BaHHOM MOJHOMYHKLMOHANbHbI-
My pabounmu mectamu LIOC PHO-
TOMOD v 60blWMM AeMOHCTPaLM-
OHHbIM CTEPEOMOHUTOPOM, COCTO-
ANUCb MACTep-KNacchbl pas Hauu-
HaloWMX W ONbITHBIX MNOJb30BaTe-
neit: «U®C PHOTOMOD. 0630p
(YHKLMOHANbHbIX BO3MOXHOCTEN
npu 06paboTke aspodoTo- 1 Koc-
MUYeCcKUx nzobpaxeHuiny n «LLdC
PHOTOMOD, HoBble @yHKLMO-
HaNbHbIE BO3MOXHOCTUY.

AKTMBHOE yyacTue chaylware-
Nedl, y4aCTBOBABLWMX B MacTep-
Knaccax, CBUAETENbCTBYET 00 aK-
TYaNbHOCTW MpoBefeHUs Nojob-
HbIX TEXHUYECKUX CEMUHAPOB
ons nons3osareneit LPC PHOTO-
MOD.

Mo nHdopmauymm
3A0 dupma «Pakypc»
~ 06baBneHbl uTOrM 1-ro Typa

Bcepoccuiickoi reopesmyec-

kon onumnuanbl HABTEO-

KoM

YneHbl 3KC-

NepTHOro cose-

Ta Bcepoccuin-

H | CcKo# reopesun-

‘ , 4yeckom onnm-

nuagbsl  cpeau

yuebHbIX 3aBe-

AeHWii, OpraHW30BaHHOW Komna-

Hueir HABTEOKOM, 3aBepwwunu

NPOBEpPKY OTBETOB Ha 3ajaHuA

1-ro Typa u onpepenunun 30 Ko-
MaHg-nobenuTtenen.

Bcero pns yyactus B onumnuma-

pe 3apeructpuposanucb 50 Ko-

MaHf u3 45 yuyelGHbIX 3aBeaeHUH,



HOBOCTU

npeactasnstowmx 33 ropoga Poc-
cumn. 3aganua 1-ro Typa y4acTHu-
K1 BbINOJHANM 3304HO.

MakcumanbHoe KOAMYeCTBO
6annoB, KOTOpoe KOMaHAa Morna
3apaboTtaTtb B 3TOM Type, COCTaB-
nsno 1700. OueHKu BbICTABASA-
JINCb, UCXOASA M3 TOYHOCTM, NON-
HOTbl M OPUTMHANBLHOCTU NpuBe-
LEHHbIX pelleHni 3agau.

C MOSIHBIM CIMCKOM KOMaH/A-No-
GenuTteneil 1-ro Typa u pacnpege-
neHunem 6annoB no utToram padorsl
3KCMEepPTOB MOXHO O03HAKOMUTHCA
B MIHTepHET Ha CTpaHuLe NpoeKTa
(www.navgeocom.ru/olimpic).
3T KOMaHAbl ByayT NpUIaLIeHb! K
yyacTuio Bo 2-0M Type, KOTOPbIid
npomngeT ¢ 4 no 29 noHa 2012 r. B
MHTEPAKTUBHOM pexume.

ObOPYAOBAHMUE

~ Bu3yanbHbI BbIHOC TOYEK B
HaTypy C NOMOLbI0 NpUeM-
Huka TRIUMPH-VS

Komnanus JAVAD GNSS npepc-
TaBNAET HOBYIO TEXHONOTUIO - BU-
3yanbHbll BBIHOC TOYEK B HATypy
(Visual Stakeout). Mpu ucnonb-
30BaHWUKN [AHHON TEXHONOTUW Ha
3KpaHe npuemHuka TRIUMPH-VS
BMeCTe C peasbHbiM U306paxeHu-
€M  MeCTHOCTM, MOJNyYyaeMbIM
(OPOHTANLHOM MNKN HUXKHEN (oTO-
Kamepom, cneuuanbHbiM 3HAYKOM
(bnaxkoM WAM OKPYXKHOCTbIO)
GyaeT oTobpaxarbcs MecTonono-
eHue BbIHOCUMOIA ToukU. Takoe
HarnsfHoe 0003HaueHWe Touek
no3soaseT cpenarb npouecc ux
BbIHOCA HA MECTHOCTb JIETKUM M
ObICTPbIM.

Bo Bpema BM3yanbHOro BbIHO-
ca Ha 3KpaHe NpMeMHMKa NoCTo-
AHHO MOXHO HabniofaTb COCTOA-
HUEe OKpyXaloleih MecTHOCTH,
nonyvyaemoe ¢ otokamep B pe-
XUMe peasnbHoro spemeHu. Kpo-
Me TOro, B MPaBOM BEPXHEM Yy
0TOGpaXaeTcs ypoOBEHb, KOTOPbI
NoKa3blBaeT MONOXEHWE MpUEM-
HMKA OTHOCWTENbHO TOPU30H-
TanbHOW naoCKocTW. B ueHTpe
3KpaHa 3efieHbIM LBETOM 0603Ha-
YeHO nepekpecTue, COOTBETCTBY-
follee ONTUYECKOM OCM Kamep.
[ins BU3yanbHOro BbIHOCA BAXHO,
4yToObl TOYKA Haxogunacb Kak
MOXHO O/iMXKe K nepekpecTuio,
TOrga TOYHOCTb ee BblHOCA OypeT
BbllLeE.

Mpu pabote B pexume Visual
Stakeout, ecnin ToYKa, BbIHOCKMAA

B HaTypy, nonagaet B nofe 3pe-
HUA HUXHER unu (poHTanbHOM
Kamepbl, TO ee NojoXeHue oTob-
pakaeTcs Ha 3KpaHe B BUAE OK-
PYXHOCTWU Man naxka onpepe-
neHHoro ugeta. Korga npuemHuk
HaxXOANTCA HENOCPEACTBEHHO Haf,
TOYKOM, Ha IKpaHe MnosABIAETCSA
OKPYXXHOCTb 1 ee LeHTp. OKpyx-
HOCTb BCErfa MMeeT NOCTOAHHbI
pasmep. MonoxeHNe TOUKN 0TOG-
paxaeTcs Ha 3KpaHe (naXKom B
TOM c/lyyae, KOrfa NpMeMHUK Ha-
XOANTCA Ha HEKOTOpPOM PaccTos-
HUM oT Hee. [lpuyem pasmep
tbnaxka meHseTcs Takum obpa-
30M, 4TOObI Ka3a10Ch, YTO €ro Bbi-
cota cocrasnset 1,6 m, n ysenu-
YyuBaeTCcs Npu NPUOGNMKEHUU K
MECTOMOJIOKEHMIO TOUKMU.

Mepen Hauanom paboT Koop-
AWHATHl TOYEK, KOTOpble Heobxo-
LMMO BbIHECTU HA MECTHOCTH, 3a-
HOCAT B NaMATb MPUEMHMKA.

B 06bl4HOM pexume BbIHOCA
BbIOMPAIOT KOOPAMHATBI BbIHOCK-
MO TOYKM U NepekntoyaT npu-
6op B pexum Visual Stakeout.
Ecnn Touka HaxoguTcs BHe nons
3peHus GoTokamep, B 1I€BO UK
npaBoil 4acTu 3KpaHa nosBnseT-
CA CTPeNKa, yKasblBawlas Han-
paBneHue K Heit. Ecnun Touka pac-
NoJ0XeHa Ha 3HaYUTeNbHOM pac-
CTOSIHUM OT NMPUEMHUKA U nona-
[aeT B nosie 3peHus dpoHTanb-
Hoit hoTOKamepsbl, TO ee Nosoxe-
HMe oTOOpasuTCs Ha 3JKpaHe B
Buae naxka. OgHoBpeMeHHO Ha
3KpaHe MOABUTCA TFOPU3OHTANb-
HOe paccTosiHWe [0 BbIHOCUMOIA

Komnauus HABFEOKOM 6na-
roflapuT BCEX Y4YaCTHUKOB 1-ro
Typa 3a HanpsXeHHyl W njio-
LOTBOPHYIO paboTy, a KOMaH-
LaM, KOTOpbIM HE MOBe3J0 OKa-
3aTbCA B 4ucne nobegutenei,
KenaeT B3ATb peBaHW B clefy-
fOLEM roay.

E.A. laBbigoBa
(Komnanus HABITEOKOM)

TOYKM. [puyeM, ecnu pacctosHue
MeHblie 1 KM, TO OHO GyfeT yka-
33aHO B MeTpax, a ec/im 6onblue, T
B Kunometpax. Liset dnaxka no-
Ka3blBAEeT TEKYLW M TUN PeLleHNs:
3e/1eHbll — 03HAyYaeT, YTo nosy-
yeHo peweHune RTK Fixed, xen-
ot — RTK Float, a kpacHbIii —
YKa3blBaeT Ha aBTOHOMHOE pelle-
Hue.

(Onar Ha Touke

TRIUMPH-¥S

Kpyr UENeso# TouKu

Touka ans BHHOCE

TRIUMPH-VS
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Mpu nNpubAMXKEHUU K TOYKE,
BBIHOCMMOW B HATypy, NPUEMHMK
aBTOMATUYECKN NEPEKNIoYUTCA Ha
1306paxeHne C HUXKHEN KaMepbl.
OTobpaxaemas Ha 3KkpaHe UHdOp-
MaLMs OCTAHETCA TaKOW Xe, KaK U
B HpOHTANbHON Kamepbl, TONb-
KO 3HaK chnaxka M3MEHUTCA Ha
OKPYXHOCTb. LleHTp OoKpyxHOCTM

U3NAHUA

~ ¥ypHan «MWU3bicKaTenbcKui
BecTHUK» CM60MMK 2012
Ne 1(13)

2012 r. et f:

Bbiwen n3 neyatn ovyepepHoM
Homep JxypHana CaHkr-leTep-
Oyprckoro obuecTsa reogesuu u
kapTorpaduu (CN60MMK).

B pemakuumoHHOW  cTaTbe
A.C. borgaHoB, npepcepatenb
Mpaenexus CNGEOMMK, akueHTMpY-
€T BHMMaHWe Ha MOArOTOBKe K
obuneiHbIM  MeponpuATUAM B
cBA3U ¢ 20-neTuem co3faHus o0b-
wectBa (1 okTabps 1992 r.) u
NpeacTaBiseT OpraHU3aLUOHHbI
KOMUTET, KOTOpbIii GyaeT nposo-
AuTb 3Ty paboTy. [lBa meponpus-
TWUS YK€ aHOHCUPOBAHbI: BbIMYCK
cneuyanbHOro Homepa JypHana
«M3bicKaTenbCKUII BECTHUK» U
nposefeHne  MexpayHapoaHoii
Hay4YHO-TEXHUYECKON KOH(epeH-
UMM «AKTyanbHble Npobaembl UH-
)KEHepHbIX W3bICKAaHUI, reofe3u-
Yeckux, kapTorpauyeckmnx u Ka-
AacTpoBbIX paboTy, 17-19 okTA6-

00603HayaeT BUPTyanbHOE TOUHOE
MOJIOXKEHWUE TOYKMW, MPWU 3TOM pa-
LNYC OKPYXHOCTU COOTBETCTBYET
30 cm Ha mecTHOCTU. LiBeT OKpyx-
HOCTW MMEET TaKoe e 3HaYeHue,
KaK u uBeT cnara.

Bu3yanbHblii BBIHOC NO3BONSET
HalTM Ha MECTHOCTU TONbKO
npuGaU3NTENLHOE MECTOMONOXE-

ps 2012 r. WHdopmauns o Hux
pa3melyeHa Ha caiite CM60MK.

Takxe B HOMepe Nyb6AMKYIOTCS
CTaTbM, pacKpbiBaloliMe pasiny-
Hble CTOPOHbl TFeoAe3nyecKon,
KapTorpatmyeckoini M u3biCcKa-
TENbCKON [eATeNbHOCTU YNEHOB
CN60MMK u cneunanucToB B apy-
rux pernoHax P®. He ymonss
LOCTOMHCTB KaXaoi M3 ny6nuka-
LMiA, KOTOpble NOAAepXUBaIOT
XWUBOW M OTKPOBEHHbIN pa3rosop
0 CcylwecTByllWnx npobremax,
LOCTUTHYTHIX yCrexax W OomnbiTe
NPOLILIX NIET, XOTENO0Ch Gbl 06pa-
TUTb BHUMaHWE yuTaTenei Ha fiBe
U3 HUX.

B cratbe «TpuM ucTouyHMKa K
TPM COCTaBHbIE YaCTW reofe3nu:
reomMeTpus, rpaBUMeTpus, acTpo-
metpua» B./. KadptaH onuceiBaer
COBPEMEHHOE COCTOsfHME reofe-
3UM Kak OLHOW W3 HayK 0 3emne,
NPUBOAUT KOHKPETHblE MpUMEpSI
rnobanbHbIX reofe3nyeckux Hao-
Nt0[ieHMIA, NpoBOAMMBIX 3a pybe-
JKOM, B KOTOPbIX POCCUICKHUE yye-
Hble MPAKTUYECKN He Y4acTBYIOT.
ABTOp ObOpaljaeT BHMUMaHMe Ha
HaJMuMe He MeHee AecATU Tep-
MUHOB, 0003HaYalOWMX pasny-
Hble reofe3nyeckue Hanpasje-
HWUS, aHanu3upyeT uUx W fAaet
cobCcTBEHHOE onpeaeneHue Tep-
MUHY «reopesusa». Cnepyet cor-
NacUTbCA C BbIBOJOM, KOTOPbIiA
penaet B.W. KadtaH o TOM, uTO
«... CETOfiH#, KaK HUKOrga paHee,
HeoOX0AMMO eANHCTBO B3MNAML0B
Ha GepexHoe OTHOLWEHUE K reo-
4e3un, ocobeHHo, B cpefe npo-
theccuoHanoB B obnactu reoge-
3UYECKOM JeATeNbHOCTU». ITOT

HUE TOYKM, BbIHOCMMOIA B HaTypy.
Mo3ToMy, JOOMBWMKCE COBMelLe-
HUS nepekpecTUs ¢ TOYKOW B
LEHTPE OKPYXKHOCTH, HEoOXOoAu-
MO MEPEeKNYUTL MPUEMHUK B
OObIYHBIA PEXUM BbIHOCA W Bbl-
MOMHWTL TOYHbIE N3MEPEHNS.
Mo nHdopmauymum
KomnaHuun JAVAD GNSS

Te3nUc He06XOAMMO B3ATb Ha BO-
OpYXeHWe BceM, KTO paboTaeT B
3TOM cdepe, B NepBy0 0Yepeasb,
YYEHbIM, NpenofaBaTensm u pe-
LaKTopaMm npodeccuMoHanbHbIX
U3[aHWUI, BKNKOYasA nepuopmyec-
Kue.

B cratbe «[lporpamma pedop-
MUPOBAHWUA OTPACAU WHXKEHep-
HbIX n3bickauuin» A.C. borgaHos u
E.A. JlomakuH npuBOAAT COAep-
)XaHWe nporpammsbl, paspaboTaH-
HOW UMW, U npepnaraloT ee Ans
00CYX[EHNSA LWMPOKOW M3bICKA-
TeNbCKoW obuecTBeHHOCTU. [lo
UX MHEHWIO, peann3auus JaHHo
nporpamMmbl MO3BOJIUT BbISBUTH
NPUYUHBI KpPU3NCA W3bICKATENbC-
KoW oTpacnu M paspaboTatb Me-
ponpuATUA, HanpaeNeHHble Ha
CO3JaH1e eAMHOT0 HOPMATUBHO-
NpaBOBOro, OpPraHU3aLMoHHOTO,
MHEGOPMALMOHHO-TEXHUYECKOTO
M 00pa3oBaTebHOTO HamnpasJe-
Huin. [lpepnaraetca paccmatpu-
BaTb WHXXEHEpHble W3bICKaHUs
KaK COCTaBHYI0 4YacTb «efUHOro
CTPOUTENIbHO-UHBECTULUOHHOTO
LMKNa», a UX pe3ynbrarhbl Npepc-
TaBNATb «B BUAE MOCTOAHHO-
AeACTBYIOWMX  MMUTALMUOHHBIX
Mogaeneil obbekTa (pernoHa), Ko-
TOpble HEnpepbIBHO MOMOJHAIOT-
CA [AHHbIMWU HOBbIX U3bICKAHUI U
AO/KHbI 6bITb B3aUMOYBS3aHbl C
pe3ynbrataMu NpPoOeKTUPOBAHUSA U
CTPOUTENbCTBAY.

C nonHbIM copepXaHuem 3Tux
W ApYrux cTateil MOXHO O3HAaKo-
Mutbca Ha caite CN60MMK
(www.spbogik.ru).

B.B. lpoweB (Pepakuus
XypHana «leonpoctu»)



TEXHOJIOTUU

ONPEAENEHUE NO3ULIUU B PEXXUME
PEAJIbHOTO BPEMEHU C NOMOLLbHK)
MO0 JUSTIN UK «OBPATHbIN» RTK

A.WN. PazymoBckum (JAVAD GNSS)

B 1978 r. okoHuun reogesunyeckuin dakynstetr MUUTAKK no cneuunanbHOCTU «acTpOHOMO-reofie3uns», a B 1988 r.
— ¢haKynbTeT BLIYUCAUTENLHON MaTeMaTuku U KubepHetuku MIY um. M.B. JlomoHOCOBA MO CMELMANbLHOCTH

«npuKnagHas matematuka». Mocne okoHuyaHus MUWTAuK pabotan B ®IYM «LUHUWUTAMK», ¢ 1994 r. — B
komnanuu Ashtech, ¢ 1996 r. — B MHCTUTYTe TOYHOI MeXaHUKM U BblYMCAUTENbHON TexHUKM M. C.B. JleGepeBa
PAH. C 2005 r. pa6oTaet B komnaHun JAVAD GNSS, B HacTosLiee BpeMsi — PYyKOBOAMTENb FPyMmbl NOCTO6PabOTKY
THCC nsmepenuii n TNC. KaHpmnaaT TeXHUYECKUX HayK.

Mpoponxas onucaHue npor-
pammbl Justin, HauyaToe B XXypHane
«leonpodu» N23m Ne53a2011r.,,
xoTesnoch 6bl pacckasatb 06 06pa-
60oTke faHHbIX THCC B pexume pe-
anbHoro BpemeHu. Cpasy yrou-
HUM, YTO peyb noiget ob onpene-
NEHUN KOOpAMHAT NpuW cTaTuyec-
KOM MONOXeHWU CNYyTHUKOBOIO
NPUEMHUKA, HO B peasbHOM Bpe-
MeHMU, KaK 3TO leNaeTcsa npu Chem-
Ke TOYeK MeCTHOCTW C MOMOLLbIO
XOpoWo n3BecTHoro pexuma RTK
(KMHeMaTUKa peanbHOro BpeMme-
HU). ITOT pexum nofpasymesaeT
nepepayy AaHHbIXx B dopmarte
RTCM/CMR coo6LweHunit oT cnyTHM-
KOBOrO MPUEMHUKA, YCTAHOBNEH-
HOro Ha 6a30BOWl CTauum, Ha Noa-
BMXKHBII (CbEMOYHbIN) CMYTHUKO-
Bblii MPUEMHUK, KOTOPbIN MCMONb-
3yeT 3TU COO0OLEHNA COBMECTHO C
paHHbiMu THCC ¢ uensto onpepe-
NIEHUA TOYHbIX KOOPAMHAT Cbe-
MOYHOM TOYKM (TOYHOrO NO3ULMO-
HMpOBAHMA).

lepBoHayYanbHO ANs nepefaym
RTCM coobuieHuit, Kak npasuio,
ucnonbzoBanucb YBY paguomo-
gembl. Ha ctaunoHapHoit (ncxop-
HOI1) TOYKe yCTaHaBAUBANCA MOLL-
HbIll NepefaTynK, a Ha onpepens-
emMoil (CbeMouHoit) — MeHee
MOLUHbIA MPUHUMAIOWMIA MOLEM.
Takaa cxema opraHu3auuu CBA3M
Oblna OQHOCTOPOHHEN, No3TOMy
BblYMCNEHME KOOPAMHAT MO0
NPOBOANUTLCA TONbKO Ha CbEMOY-
Hoi Touke. C nossneHunem GPRS
MOJEMOB  KOMMYHMKaLMOHHasA

CXeMa MNPUHLMNUANBHO W3MEHU-
nacb U cTana cuMmeTpuyHon. Ha
MCXOLHON M onpegensemMon Touy-
Kax WCNONb3yloTCA OAWUHAKOBbIE
MOZEMbI 1, C TOYKM 3PEHUs nepe-
[aun nHdopmaLmy, yxke He nmeet
3HaYeHUs Ha KaKoW M3 HUX reHe-
pupytotcs RTCM coobuieHus u rae
OHW COBMECTHO obpabartkiBatoTcs.
Tak, Hanpumep, oHU MoryT obpa-
6aTbiBaTbci B MPOrpamMMHOM
obecneyeHun Justin, obnapato-
wem onuueit «obpatHoro» RTK.
O6pabatbiBaTh AaHHbIE Ha Nep-
COHaNbHOM KOMMbloTepe C MC-
nonb3oBaHnem oducHoro [0
npefnoyTUTeNbHEE MO MHOMMUM
npuunHam. Bo-nepsbix, otucHas
nporpamma o6paboTku nerye ot-
NaXWUBAETCA U HACTPaMBaeTCsa nop
KOHKPETHbIe 3anpochl Nofb30Ba-
Tens. [ToMMMO KOOPAMHAT MOXHO
onpeaenaTb a3uMyTbl, PacCTOAHMUA
M B3aUMHOE MOJIOXKEHUE MHOIUX
NpPUEMHUKOB, MPOBOAUTH MOHUTO-
PUHT cmelleHmit. Bo-BTopslx, 3Ha-
YMTENbHO NPOLLE, YEM B MOJIEBBIX
VCNOBUAX, UCNONb30BATh PECYPCh
cetn MHTepHeT. Ha ocHoBaHuu
LaHHbIX, NONy4aeMbIX C pacnpege-
JIEHHO CeTU NOAKNIYEHHBIX K
NHTepHeT npueMHUKOB 6a30BbIX
CTaHLUWUMN, MOXHO WHTEpPnoNMpo-
BaTb MOHOCHhEpHYI0 NonpaBsky,
YTO OYEHb BAXHO s 06pPabOTKM
LaHHbIX, MOCTYNAWMX C yAaNeH-
HbIX CbEMOYHbIX ToveK. Wcnonb-
3yA BEKTOPHble KapThl, KOCMUYeC-
Kune CHUMKM 1 uudpoBbie Mogenu
penbeda, Nerko KOHTPOAMPOBAThb

MNaHOBbIE U BbICOTHbIE KOOPAMHA-
Tbl, MPOBEPATb [OCTOBEPHOCTb
BblyucneHuin. Ho masHoe focTO-
MHCTBO «obpatHoro» RTK 3aknto-
YaeTcs B TOM, YTO NosBAAETCA
BO3MOXHOCTb BbIMONHUTb TaK Ha-
3blBaeMoe MHoro6asoBoe pelue-
HUe, T. e. BblYMCNEHME Npupalle-
HWUIA KOOPAWHAT OTHOCUTENbHO
HEeCKONbKMX 6a30BbIX CTaHLMIT 04-
HOBPEMEHHO.

MpeumywecTso MHoro6a3oso-
ro peleHuns Ans onpefeneHus Ko-
OpAMHAT NO3WULUKM B peXUMe pe-
aNnbHOrO BpEMEHU He 0YeBULHO,
TaK KaK OCHOBHbIM WCTOYHUKOM
NOrpewHoCTe, OCNOXHALWMUX
06paboTky faHHbix THCC B pexu-
me RTK, aBnstoTca gaHHble, noay-
YEHHble Ha OMpefenseMoil ToUKe.
ba3oBble cTaHUMK 06bIYHO pacno-
N1aralTea B HAUNYYLWUX YCIOBUAX.
Bo3HuKaeT BONpoC Tak Ha3blBae-
MbIX TPUBMAJIbHbIX, T. €. B3aUMHO
3aBUCHUMbIX BEKTOPOB, UM Hac-
KONIbKO Y/YYILAETCA peLleHne npu
n06aBneHnn 6a30BbIX CTAHLUA.

/I3BECTHO, YTO LeNbio CbeMKH,
BbinoNHAeMon metogom RTK, sB-
nfaetca nonyyeHume (UKCUPOBAH-
HOrO pelleHns, KOTOpoe B OTIU-
yne 0T  He(dUKCUPOBAHHOTO,
LOJIKHO FapaHTUPOBaTh TOYHOCTb
onpefeneHns KOOPAMHAT no3u-
LMK He xyxe 5-6 CM, YTO coCTaB-
N5ieT NPUMEPHO TPEeTb [JINHbI He-
cyueit BonHbl (~0,20 m). Ecnm oc-
TaTOYHble YKIOHeHUs a30BbIX
M3MepeHUil NPEeBbLIWAKT B CBOEM
6O0/IbWIUHCTBE MONOBUHY [JUHBI
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BOJIHbI, TO HU O KaKoii onpefeneH-
HOCTW B OTHOLIEHWUU pa3pelleHuns
HEO[HO3HAYHOCTEN TOBOPUTL He
NPUXOAUTCS.

OuKcMpoBaHHOE peleHne —
3TO KayecTBEeHHas XapaKTepucTu-
Ka, KoTopas ycTaHaBnuBaetcs
pa3paboTynKoM anropuTMa nocT-
06paboTKM UK faxe HacTpauea-
€TCsA MOoMb30BaTeNeM Ha OCHOBA-
HUM HEKOTOPBIX 3IMMUPUYECKUX
npefcTaBneHnint 06 ypoBHE KOHT-
pacTa pelleHus.

HavanbHbiM 3Tanom cukcauuu
ABNAETCA MOJYy4YaEMOe MEeTOAOoM
HauMmeHblWwux kBagpatoB (MHK)
HEeLEeNoYnCcNeHHoe peleHne He-
OflHO3HayHocTen. B Hem opHOB-
pEeMeHHO cofepxaTca NonpaBku B
KOOPAMHATLI M HEOAHO3HAYHOCTU
ta3oBbix M3mMepeHuii. B nocnea-
HUe rofbl ANs nepexofa K Leno-
YUCNEHHOMY PpeleHnto 06bIYHO
ucnonb3yerca Lambda metop, ko-
TOpbIi BLINOJHAET fileKoppensauuio
MCXOAHbIX faHHbIX (NepBbie U BTO-
pble pasHocTu (a3oBbIX M3mMepe-
HUW KOpPPENMPOBaHHbI) U Npefoc-
TaBNseT pelleHne B BUAE HEKOTO-
PbIX Les04YnUCIEHHbIX HABOPOB He-
OfHO3HAYHOCTell, Hanbonee nog-
XOAALMX MONYYEHHOMY MaBato-
wemy pewenHuto (cm. P.J. de
Jonge, C.C.J.M. Tiberius (1996):
The LAMBDA method for integer
ambiguity estimation: implemen-
tation aspects. Delft Geodetic
Computing Centre LGR Series,
No.12, Delft University of
Technology).

Takux HabopoB MOXeT ObiTb
nonyyeHo mMHoro. KoHTpact duk-
CUPOBAHHOTO pelleHus — 370 OT-
HOWeEHMe CpefHUX KBagpaTtuyec-
KMX MOrpelHoCTe 0CTaTOYHbIX
VKNOHEHUN (Da30BbIX U3MEPEHMUIA,
nofyyaemblix Npu MofCcTaHOBKE B
WCXOAHbIE JaHHbIe iBYX LieNoyuc-
JIEHHbIX HAabOPOB, AAlOWMX Hau-
Jyulne cpefHue KBafpatTuyeckue
oueHku. Kputepuit dukcnpoan-
HOTO pELIeHUs MMEET MOporoBoe
3HayeHWe KOHTpacTa He MeHee 2.
Mo ymonyaHuio B NpPUEMHUKAX
JAVAD wucnonb3yetcs BenUYUHA,
paBHas 4eTblpeM. Bnpouem, ee
NIETKO U3MEHUTb C MOMOLLbIO Cre-
LMaNbHBIX KOMAHA.

BenuunHa KkoHTpacta dukcu-
POBAHHOrO pEleHNUs 3aBUCUT OT
MHOTUX YCNOBUIA U, B NEPBYIO OYe-
pefib, OT NPOAOIKUTENBHOCTU Ne-
puofa HabnlogeHMil, paccToaHUs
MEXAY MCXOfHOM W onpegense-
MOl ToykoW. Hambonee KpuTuy-
HbIM MapaMeTpoM NpK BbiNONHE-
HUM CbeMOYHbIX PaboT sBNAETCS
NPOAOIKUTENBHOCTL Habnoge-
HUIA, MOCKOMbKY MCMONb3yeMblii B
Lambda meToae anroputm gekop-
pensunu pasHocTei GasoBbixX U3-
MEPEHUN HeyCcTOMYMB Ha Manblx
cepusax U3MepeHuit, 1 BO3MOXHbI
OlWNBOYHbIE PUKCALUM HEOAHO3-
HAaYHOCTeil, CBA3aHHble CO Chy-
YAWHBIMM CKAYKaMU BEAUYUHbI
KOHTpacTa, 0COGEHHO NMpU ManoMm
KONMYECTBE CMYTHUKOB.

HapexHocts Lambda meTopa
NOBbIWAETCA NpU 0ObEANHEHUN
OAHHbIX HECKONbKUX 6a30Bbix
CTaHUMI, NOCKONbKY YBENMYMBa-
€TCA KOJNIMYeCTBO YypaBHEHUIA, a
HOBbl€ HEM3BECTHbIE MPU 3TOM He
[006aBnATCA, TaK Kak Oa3oBble
CTaHUMN HaxopATca Ha duKcupo-
BAHHOM PAcCTOSIHUM Jpyr OT Apy-
ra U UX B3aUMHble HEOAHO3Hay-
HOCTU y)Ke onpefeneHbl. Yka3aH-
Hoe coobpaKeHue Nerno B 0CHOBY
meTofia «obpartHoro» RTK uau on-
umn RTK++, peann3oBaHHOM B
nporpamme Justin.

Y7066l BOCMOIL30BATHLCSA ONLM-
et RTK++, Heobxogumo uMeTb
HECKOJIbKO CMYTHUKOBLIX MpUEM-
HUKOB, MOLK/IIOYEHHbIX K WHTep-
HeT.

[na nogknioyeHns K npuemMHm-
kam nporpammsl Justin, HacTpoi-
KW W NoNy4YeHUs KOOpAWHAT OfHO-
ro UM HECKONbKMUX NPUEMHUKOB B
pexume RTK++ gocTaToyHo BbIO-
paTb B [NAaBHOM MeHK MNYHKT
«MHCTpyMeHTbI», a 3ateMm —
«RTCM» (puc. 1). MpuemHukm
THCC ppyrux npousBoputenei
LOJMXHbl ObITb HAaCTPOEHbI Ha ne-
pepavy RTCM 3.0 coobuienmii. Ec-
NN e UCNONb3YITCA NMPUEMHUKN
komnanuu JAVAD, To nporpamma
aBTOMATUYECKWU nepeBefeT MX B
HE0OX0AUMblil PEXUM.

B okHe «Receivers» Oygert
oTobpaxartbca MHGbOpMaLNUA o
noctynatwouux RTCM coobuieHusx
M XapaKTepUCTUKN NOAKIIOYEH-
HbIX CMYTHUKOBbIX MPUEMHUKOB
(puc. 2). Hactpoiika cBsa3n co
BCEMW NpUEMHWUKAMMK, KaK Haxo-
AALWMMUCA HA BA30BbIX CTAHUMAX,
TaK ¥ UCNONb3YyeMbIMU IS CbeM-
KW, OCYLWeCTBASETCA OfMHAKOBO,
NOCKOMbKY BCe OHU, 63 UCKtoYe-
HUsA, HAaCTPauBaKTCA TONMbKO Ha
nepefayy coobuweHuit. MasHoe,
yTobbl Mporpamma Justin u Bce
CNYTHUKOBbIE MPUEMHUKM Oblin
noaknoyeHsl K NHTepHeT, Hanpu-
mep, yepe3 Ethernet, GPRS, Wi-Fi
UM Kak-To uHave. B pexume
RTK++ MOHO 06pabaTtbiBaTh AaH-
Hble 20-30 cnyTHWUKOBBIX NpuUem-
HUKOB ofiHoBpeMeHHO. Konnuect-
BO MPUEMHUKOB, KOTOpblE MOryT
ObITb [OCTYMHbLI B NPOrpamMMe, or-
paHMYeHO AUWb NPOMNYCKHBIMM
BO3MOXHOCTAMU KaHANOB CBA3N.

7 Justin - [Tpuymd-TNanac-RTK++]
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Mepedaya RTCM coobuseHuli

B ANaNoroBom OKHe
«Receivers» HeobxonMMO yKasaTb
Tonbko IP-agpec npuemHuka. Ec-
nu [o6aBUTL NMCEBAOHUM, TO MOJ,
3TUM UMMEHeM NpUeMHUK Obynet
oToGpaxartbcs B KapTorpaduyec-
KOM OKHe, KOrfia nocTynsT AaHHble
0 KOOpAMHaTax.

[lanee, octaercs ykasaTb, Ka-

HUA MOXKET GbITb COCTAaBNEH OfMH
W3 CTaHAApTHBIX OTYETOB, CreHe-
pupoBaHHbIii nporpammoint Justin.

OpHako 3TMM He orpaHu4mBa-
l0TCA BO3MOXHOCTU NpUMEHEHUs
nporpammsl Justin ans o6pabort-
KW paHHbix. Ha npuemHukw, uc-
nonb3yemble Ans CbeMKH, NOChbiNa-
eTCA creumnanbHoe coobLeHre, U,

B otnuume ot obbluHoro RTK,
Korga Heobxomumo npuobperatb
COOTBETCTBYIOLWME ONUUM ANsA
KaXX[,oro NpueMHUKa, MeTog, pea-
JIN30BaHHbI B nporpamme Justin,
No3BOAAET 3HAYUTENbHO YMEHb-
WKTb 3aTpaThl, TaK Kak noctobpa-
6oTKa BbLIMONHAETCS B CaMOW
nporpamme.

MopuepKkHeM elye pas, YTo me-
104 «o6patHoro» RTK paet npeu-
MVLLECTBO MO CPAaBHEHUIO C TPaaH-
LMOHHbIM METOJOM TO/IbKO B OT-
HOWEHUN HALLEHOCTU NOJYYEeHUs
(hMKCMPOBAHHOTO pelueHus, KOTo-
poe ycTaHaBNMBAETC Ha OCHOBe
BeIMYMHBI KOHTpacTa. WHorma
LOCTUTraeTCs NpeumMyllecTBo BO
BPEMEHW HabNioAeHUit Ha TOuKe.
TouHOCTb OnpefeseHns Koopau-
HaT KOHKPEeTHOIl peanusauuu npu
MCMONb30BAHMM 3TOTO METOAA Mo-
BbILIAETCA HE3HAYUTENBHO U N
L0 onpefeneHHoro npegena. Mos-
ToMy MeToa «obpatHoro» RTK
cNefyeT UCNoNb30BaTh AJs TONor-
pathuyecKkoil CbeMKM MW aHano-
TMYHbIX noneBbix pabot. Ero Tak-
)K€ MOXHO PEKOMEHJ0BaTb Mpu

Kue U3 NnpuemMHUKOB ABNAIOTCA UC- B C/liy4ae NpUMEHEHNA NpUemHun- reoge3nyeckom obecneyeHun
XOAHbIMU, @ KaKue — onpegense- ~
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ca: ero Tun (puKcupoBaH- —
Hbll/NnaBatowWnii) U [onycTUuMble
NOrpeLHOCTH NpUpaLLEeHUit Koop-
LWHAT, KOTOpble MOryT 6biTb 3aaa-

Hbl B XYZ unu NEU. HakonneHue
06paboTKa NoCTynawwWmx AaHHbIX
MPOMCXOAMT B aBTOMATMYECKOM
peXume, MOKa YCTAHOB/EHHblE
KpuUTepumn pelwenus He OyayT Bbl-
NONHEHbI.

B kaptorpaduuyeckom OkHe
0TOOpaXaeTCs TOYHOE NONOKEHNE
00beKTa M MOKa3blBAETCA 3MAUNC
owub6ok (puc. 3). Ecnu He ocTaHo-
BUTb npolecc 06paboTku, To Ta-
Kue ToYkM GyAyT CO3aBaThCs Hen-
pepbiBHO. KpaTkas cBogka pe-
3yNbTaToOB PelleHnit 3annchIBaeTcs
B TEKCTOBBbIN (aiin, KOTOPbIA MOX-
HO MCMONb30BaTb A/ aHanW3a.
Kpome Toro, pns Kaxporo pelle-

Omo6paxkeHue pewleHUs 8 KAPMO2PAPUYECKOM OKHE

ko cepunm TRIUMPH komnanuu
JAVAD GNSS, Habnopatens Gyaet
MFHOBEHHO MH(OPMUPOBAH O 3a-
BepleHnu paboT Ha Touke. Hau-
Gonbliee NpenMMyLLECTBO MONyYa-
fOT NPU 3TOM MONb30BATENN NPOT-
pammbl Ans nonesoro c6opa faH-
Hbix Tracy (JAVAD) u npuemHuka
TRIUMPH-VS, Tak Kak ucnonHure-
JI0 CTAHOBUTCSA AOCTYMHA NOJNHASA
MHGOPMaLUA O peleHnm, Yto no-
MOraeT onTMMM3MpPOBATbL NpoLecc
noNeBblX U3MEepPEHUt.

CTPOUTENILCTBA B TeX CAyYasX,
KOrda WMCnonb30BaHWe 3EKTPOH-
HbIX TaxeOMETpPOB 3aTpPyAHUTEsb-
HO, HanNpuMep Npu nepefaye Ko-
OpPAMHAT Ha 6ONbLIKE BbICOTHI.

RESUME

The article describes the
method of the inverse RTK imple-
mented in Justin software, which
gives an advantage over tradi-
tional methods in obtaining fixed
solutions in surveying and struc-
tures monitoring.
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TEXHOJ0TMHK

NMPUMEHEHWUE METOA0B HJIC
MPU MOHUTOPUHTE NPUPOAHbBIX
ObbEKTOB

H.C. benoB (b®Y um. . Kanta, KanunuHrpag)

B 2004 r. okoHuYMn dakynbTeT reorpacuu 1 reoskonornm KanuHUHIrpagckoro rocyaapCTBEHHOTO YHUBEPCUTETA
(B HacToswee Bpems — banTuitckuit depepanbHblii yHuepcutet (BOY) um. W. Kanta) no cneunanbHocty
«reoskonor». locne oKkOHYaHMs yHMBepcuTeTa paboTtaeT Ha Kadeppe reoakonoruu BOY um. W. Kauta, B
HacTosliee BpeMs — cTapwuit npenogasarenb. C 2005 r. no 2010 r. pabotan B ynpaBneHUM MeXAYHAPOAHbIX
cBA3eil Poccuiickoro rocyaapctBeHHoro yHusepcuteta um. W. Kanta. KaHanaar reorpadmyeckux Hayk.

K.A. ABaHecoB («leoge3nyeckue npubopebl», CaHkT-lNeTepbypr)
B 2003 r. okoHuyun CaHkT-MeTepbyprckuil rocyaapcTBEHHbIA FOpHbIA WMHCTUTYT uM. [.B. MMnexaHoBa

(TeXHWYeCKMI YHUBEPCUTET) MO CMeuuanbHOCTU «NpuKnagHas reofe3us». [locne OKOHYAHWA MHCTUTYTA
pabotaert B 3A0 «[eope3nyeckue npubopbI», B HacTosLLee BpeMS — WHXKEHEP-KOHCYNbTaHT.

A.A. Kykywkue («TEOCTPOAN3bICKAHNA»)

B 2002 r. okoHuun reopesnyeckuit dakynster MUUTAMK no cneumanbHocTu «npuknagHas reogesus». locne
OKOHYaHUsA yHuBepcuteta pabotan B YCCT N2 2 npu Cneuctpoe Poccum. C 2004 r. pabortaer B 3A0
«TEOCTPOMN3bICKAHW A, B HacTosAwee BPEMA — WHXXEHep-reofe3uncr.

T.B. Wanneiruna (b®Y um. W. Kanta, Kanuuuxrpap)

B 2001 r. okoHuuna reorpacuyeckuini dakynster KanuHUHrpapgckoro rocynapcTBEHHOTO yHUBEpcuTeTa (B
HacToswee Bpems — bantuiicknit depepanbHblit yHuepcutet (BOY) um. W. KavTta) no cneunanbHocty
«reoskosor». locne okoHYaHMs yHMBepcuTeTa paboTtaeT Ha Kadeppe reoakonoruu BOY um. W. Kauta, B
HacToslee BpeMs — AoueHT. KaHanaaT reorpaduyecknx Hayk.

N.WN. BonkoBa (b®Y um. . Kanta, Kanuuuurpag)

B 1981 r. oKoHuYMNa XUMUKO-6uoNornyeckuin dakynster KanuHUMHIPaACKoro rocyaapCcTBEHHOr0 yHUBEpCUTETA
(KTY, B HacTosiwee Bpems — bantuitckuii hegepanbHbliil yHusepcutet (BOY) um. W. Kanta) no cneunanbHocty
«6uonor». MNocne okoH4YaHus yHUBepcuTeTa paboTana B boraHudeckom capy KIY, 8 HUC reorpacuyeckoro
dakynsreta KIY. C 2010 r. no Hactoswee Bpema — Beaywuint meHemxep OO0IN dakynbteTa reorpacduu u
reo3Kosoruu, LoueHT kadeaps! reoakonoruu bOY um. U. Kauta.

HasemHoe nasepHoe CKaHU-
posanue (HNC) — oguH 13 Hau-
Gonee ObICTPbIX M NPOU3BOAM-
TeNbHbIX CNOCOGOB NONyYeHuUs
MONHON W MAaKCUManbHO TOYHOW
MHbOpPMALMM O MPOCTPAHCTBEH-
HOM cOCTOsHMM obbekTa. Knac-
CUYEeCKMMM 06NacTAMU NpUMeHe-
Hus HNC B Poccuu sBnsoTCca:
(hacafiHas CbeMKa; CbeMKa YHM-
KasbHbIX apXUTEKTYPHbIX 00beK-
TOB, ABTOMOOUJbHLIX W XKenes-
HbIX LOpOr W npuierawwen K
HUM WUHQPACTPyKTYyphl, penbeda
MECTHOCTU, OTKPbLITHIX U 3aKpbl-

TbIX FOPHbIX pa3paboTok; mpor-
HO3 M MOHWTOPWHT Ype3Bblyail-
HbIX CUTYaLWii; KOHTPONb 33 Ka-
YECTBOM 3KCMyaTauuUu WHxe-
HEPHbIX COOPYXeHUH, BbiNoNHe-
HUA CTPOUTENbHbIX U JOPOXHbIX
pabot u ap.

Kak BMAHO W3 BbIWEN3IONKEH-
Horo, B Poccumn 13 obnactu npu-
MeHeHWUs Ha3eMHOro a3epHoro
CKaHMpOBaHMA BbiNal MOHMUTO-
PUHF NpupoaHbix 06bekToB. Mme-
I0TCA NMUWb OTAENbHblE MPUMEPbI
€ro 1Cnonb30BaHNA ANA 3TUX Lie-
Neil, HO, KaK MpaBuno, OHK orpa-

HUYMBAIOTCA CO3AaHMEM NNAHOB
MEeCTHOCTU B macwTabe
1:50-1:500 [1]. BmecTe c Tem, 3a
pybexom TexHonoruu HJIC Haxo-
LAT BCe Oosibliee NpUMEHEHWE B
€CTeCTBEHHbIX HayKax, CTAHOBACh
BA)XHOI COCTaBAsOLLEN NaHAWa-
(hTHBIX U NPOYUX UCCNES0BAHMUIA.
M3BecTHO 1x ucnonb3oBaHue npu
MOHUTOPUHIE TOPHbIX PalioHOB
(o6Bansbl M onon3HeBble NpoLec-
col) [2], pek (pycnoBble 1 3po3u-
OHHble mpouecchl) u Geperosoit
30Hbl (NUTOAMHAMMYeCcKue npo-
ueccsl) [3, 4].
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Metopbl HJIC no3sonstoT yoa-
NeHHO obcnefoBath  y4acTKu
MeCTHOCTU U OTAEeNbHbIe NpUpoj-
Hble 0ObEeKTbl, CbeMKa KOTOPbIX
3aTpyAHeHa B CUy MX JloKanu3a-
LMW UKW CTPYKTYPHOI CNOXHOCTH,
a TaKxe 3aTpaTHocTu o6cnefoBa-
HMA TPaAULMOHHBIMU Treofesu-
yeckummn cnocobamu. MonyueH-
Hble B pe3ynbtate HJIC matepuansl
AeNaioT BO3MOXHbIM CO3AaHue
undpoBbIX Mopeneii 06bEKTOB,
yepTexei, NAAHOB WU KapT MecT-
HOCTU. BaxHoii ocobeHHOCTbIO
ucnonssosaHua HJIC sasnsetcs
nony4yeHue uudPOBOIA NPOAYK-
LYK, FOTOBOM K UCMOb30BAHMIO B
reoMHhOpMaLMOHHBIX CUCTEMAX
(TNC) unmu cuctemax aBTOMaTU3u-
pOBaHHOIO MpOEeKTUPOBaHMA
(CAMP), 4to ucKntoyaeT npome-
KYTOYHblE AeNCTBMA NO ound-
POBKE AaHHbIX U 3HAYUTENBHO NO-
BbllWAET 3(HeKTUBHOCTb UCNONb-
30BaHUA Pe3ynbTaToOB ChEMKMU.

YuuteiBas cneuncury Kannmtu-
HrpaAcKoit 061acTu, 04HOI U3 Ha-
nbonee nepcnekTUBHbIX Cchep
npumeHeHus TexHonormn HJIC B
perMoHe MOXeT CTaTb MOHMTO-
puHr nobepexbs bantuitckoro
MOP#, BKJTIOYAKOLWMNIA:

— MOHUTOPUHT 3PO3NOHHbIX U
OMOJI3HEBLIX NMPOLECCOB;

— pacyet 06bemoB 0610M0Y-
HOro Matepuana s BbliBAEHUS
LMHAMUKMN CKOHOB U NAAXA;

— MOCTPOeHME MNOonepeyHbIX
npoduneit 6eperosoit 30Hbl U on-
pepfeneHne ee mopdomeTpuyec-
KWUX XapaKTepucTuk;

— C03[aH1e TpexMepHoMn Mo-
Lenu Ans BU3yanu3aluuu npupoa-
HbIX 0OBEKTOB;

— TeppuTOpUaNbHOE NAaHU-
poBaHue.

B 2011 r. banTtuitickuin cdepe-
panbHbil - yHuBepcuter (BOY)
um. W. KaHTa 3akynun fBa ckaHe-
pa Topcon GLS-1500 anst yuye6Hbix

«06nako moyek», BU3yanusuposaxHoe 8 npozpamme ScanMaster

L

TpuaxaynayuoHHas mooesb NoBepxXHOCMU, N0020MOo8/eHHAA ONA

pacyema obvema

U HayyHbIx uenent. lepsblit onbIT
ucnons3osanus HJIC Ha npupoga-
HbIX 06beKkTax KanuHuHrpagckoii
06nacTu GbiN MOAYYEH Ha yyacTKe
Kypwckoit kocbl B paiioHe noc.
Mopckoe coTpynHWKamMu dakynb-
TeTa reorpaduu u reo3konorum
BO®Y wum. W. KaHTta, Bepywmmu
cneuynanuctamn 3A0 «leopesu-
yeckue npubopbl» (CaHkT-NMeTep-
6ypr) 1 3A0 «FEOCTPONN3LICKA-
HNA».

Kypwckas koca npepcrasnser
c0060ii KPYMHYIO aKKYMYNATUBHYIO
tdopmy B Hro-BocrouHoi bantu-
Ke, WnupuHow 0,4-3,8 KM 1 npoTa-
EHHOCTblo 98 KM (49 KM npu-
Hapnexar Poccuu, a octanbHble
— Jlutee). MakcumanbHas BblCO-
Ta AIOHHbIX MaCCUBOB COCTaBNAET
68 M. OcHOBHas 4acTb TeppuTO-
pUM KOCbl BXOAWT B COCTaB Ha-
uMoHaneHoro napka «Kypuckas
Koca», BKatoyeHHoro B 2000 r. B
Cnucok obbekToB BcemupHoro
Hacnepmna OHECKO.

JlasepHoe ckaHupoBaHue Gbl-
710 NpOBefeHO Ha yyacTke Gepera
AAHON 600 M 1 WKPUHOK 250 M
(30Ha nnsixka U NPUMOPCKOrO rps-
AOBOr0 Komnnekca). lMpupogHele
0CO6EeHHOCTU TeppuTopuK 06yC-
NIOBUAU HEOOXO[MMOCTb ChEMKH
00beKTa C TPeX MECT CTOSHKM CKa-
Hepa (cTaHuuit). MpuBA3Ka Kax-
A0V CTaHLMWN N OPUEHTUPHbIX TO-
YeK B MECTHYIO CUCTEMY KOOPAM-
HaT OCYLeCTBAANACL C NOMOLLbIO
3NEKTPOHHOIO TaxeomeTpa
SET650RX  (Sokkia, AnoHus).
CnoxHble BETPOBbIE YCNOBUSA ABU-
JNCb Cepbe3HbIM UCMbITAHMEM
Ans paboTbl Npubopa 1 no3sonu-
JIN OLEHWUTb HEKOTOpblE ero Tex-
HUYecKue xapakTepuctuku. B
yacTHocTH, obTekaemas dopma
npubopa He Bbi3Bana npobnem ¢
ero MHuuManu3auuen npu BKo-
yeHuu. MNpu cbeMKe NAXa TOYKM
CKaHa Mojly4Yanucb Ha MaKCu-
MaNlbHOM PacCTOAHUW, NpeBbIlla-
foleM AOKYMEHTUPOBaHHble BO3-
MoxHocTh (330 m) Ha 10-15 m.
llar ckaHupoBaHua 3apaBancs
3x2 cm (Ha paccTosHun 10 M),
BPEMs BbIMONHEHWUA KPYyroBoro
CKaHMPOBAHWA Ha OJHOM CTaHLMUK
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Modenb nosepxHocmu penvegha 8 cpede ArcGIS

coctaBuno okono 30-40 MUHyT.
Pe3ynbraThl CKaHMPOBAHMA K Nep-
BUYHbIX PAcyeToB NpeAcTaBfeHbl
Ha puc. 1.

B npouecce paboTbl ¢ «obna-
KOM TOYEK» ObljiN BbIMOAHEHbI 13-
MEpeHUs OCHOBHLIX MopdomeT-
PUYECKMX XapaKTepPUCTUK nisxa
U NMPUMOPCKOrO AIOHHOMO rpafo-
BOr0 KOMMJeKca Ha 4-X mocTpo-
€HHbIX MnonepeyHbix npocunax,
MPOTAXEHHOCTb KOTOPbIX COCTa-
Buna 110-115 m. MakcumanbHas
BbICOTA NIOHHO rpagsl,
nosyyeHHas no npodunsam, Haxo-
aunacb B guanasoHe 9,8-11,2 m,
WKpWMHA nnfXa — B npegenax
27-31 m.

«06/1aK0 TOYeK» NO3BONUIO
NONYYUTb HE TONLKO JINHENHbIE U
BbICOTHbIE MapameTpbl, HO W Lpy-
rMe XapaKTepUCTUKM obObeKTa.
[Ona onpepenenns 3anacos nec-
YaHOro MaTepuna Ha yuyacTke
NAsX — [AlOHHas rpaga Obina
NOCTpOEHa TPWUAHTYNALUOHHASA
MOAenb nosepxHoctn (puc. 2).
Pacyet o6bemMa NpoBOAMNCS C UC-
noas3osaHuem 57 790 Tpeyrosb-
HUKOB ANA 30HbI NasXa 1 218 883
— 114 TpALOBOro Komnnekca. B
pesynbrarte GbIIM NONYYEHbI Ciie-
Aytolie 3HayeHus: oowuin oobem
necyaHoro Marepuana COCTaBuWN
62 000 M* B TOM yucne, NNsxa —
29 030 ™M® 1 BIOHHOW rpagbl —
32 970 m°.

Mcnonb3oBanue TMC-TexHono-
rMA NO3BONAET pacWUpPUTL WH-
dhopMaLNOHHbIE BO3MOXHOCTM
«06/1aKOB TOYEK» U MOBBICUTh
CTeneHb BU3yanu3aLuum obbekTa.

Tak, nocpencTBoM cTaHpapT-
HOW npolefypbl MMNOpTa TOuYeK

133 NONYYEHHbIX AAHHbIX, NPOr-
HO3MPOBaHWA Pa3BUTUA re03KO-
NOTNYeCKUX CUTYaLMN.

~ Cnucok nuteparypbl

1. OtyeT K rocynapCTBeHHOMY
KOHTpaKTy Ne 11587 oT
12.11.2009 r. 0 BbINOAHEHUN pabOT
no paspaboTke nporpammbl «MoHu-
TOPWHT 33 COCTOAAHMUEM [iHa, Geperos,
M3MEHEHUAMU MOPPOMETPUYECKUX
0C06EHHOCTEN, COCTOAHMEM BOJOOX-
PaHHbIX 30H BOOHbIX 06bEKTOB UK
ux 4yacted Ha Tepputopuun KpacHo-
AapCKOro Kpas».

MonuzoHansHsIl cnod, HanoxeHHsid Ha GRID-nosepxHocme

CKaHa, C UCMoNb30BaHUEM MOAY-
ns Spatial Analyst ArcGIS, 6bina
co3paHa GRID-nosepxHocTb (Mo-
[eNb MOBEPXHOCTHU penbeda C pe-
rynsapHoi cetkoit) (puc. 3) u
MOCTPOEHbl TOPU3OHTANN pesibe-
ta nosepxHocTu. MNocne noctpo-
€HUs Topu3oHTanei bbina Npose-
[eHa npoleaypa KOHBepTaLuuu
MOBEPXHOCTU B MOJUTOHbLI, ANs
YTOUHEHUS MPUBA3KM U yryulle-
HUA BU3YyaNbHOrO BOCMPUATUSA
(puc. 4).

Wcnonb3oBaHue gaHHoro nog-
X0fa NpU MOHUTOPUHTE MPUPOA-
HbIX 0GBEKTOB MOBbLILEHHON ysA3-
BMMOCTU NO3BONSAET OTCIEKNBATD
“3MeHeHUe MophONMTOLUHAMM-
4eCKOW CMTyaluMu B NpOCTPaHCTBE
1 BO BPEMEHMU.

Takum 06pa3oM, cOBMelleHue
TEXHONOTUM HA3EMHOTO la3epHO-
r0 CKaHWpPOBAHUs C BO3MOXHOC-
TAMU TEOUH(HOPMALMOHHBIX CUC-
TeM N03BOAAET ONTUMU3UPOBATH
NpoOLEecc MOHUTOPUHFA MpPUPOS-
HbIX OOBEKTOB Ha pasHbIX 3Tanax
peanusalnmu: CbeMKM 00BLEKTA,
06paboTKu, BU3yanusaumum u aHa-

2. Nguyen H.T., Fernandez-
Steeger T.M., Wiatr T., Rodrigues D.,
Azzam R. Use of terrestrial laser
scanning for engineering geological
applications on volcanic rock slopes
— an example from Madeira island
(Portugal) // Nat. Hazards Earth
Syst. Sci., 11, 807-817, 2011.

3. Le scannage 3D terrestre
longue portee applique aux travaux
maritimes et fluviaux.

4. Poulton C.V.L., Lee J.R., Hobbs
P.R.N., Jones L., Hall M. Preliminary
investigation into monitoring coastal
erosion using terrestrial laser scan-
ning: case study at Happisburgh //
NORFOLK British Geological Survey,
Keyworth, Nottingham, NG12 5GG.

RESUME

The results of ground-based
laser scanning of the coastal zone
area of the Curonian Spit as one of
the options for monitoring natu-
ral objects, are given. It is noted
that the use of GIS technologies
for processing ground-based laser
scanning data can extend the
functionality of the calculations
and analysis.
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MPOBJIEMbI CTYTHUKOBbBIX
ANODEPEHLIUAJIbHbIX
FEOAE3UYECKMX CTAHLIMW

A.I. Tepacumos (HayuyHo-uccnepoBatenbCkui LeHTp (Tonoreofe3nyeckoro 1 HaBUralMoOHHORO
obecneyenus) ®bY «27 LHUWN MuHobopoHsl Poccuny)

B 1957 r. okoHuun JleHnHrpaackoe BOeHHO-Tonorpaduyeckoe yuunuile, a B 1966 r. — BoeHHO-MHXEHEPHYI0

akagemuio M. B.B. Kyiibbiwesa no cnewuuanbHOCTU «acTpoHOMO-reofesus». ocne OKOHYaHUA yyunuwa
NPoXoaun cnyxoby B TypkecTaHcKoM BoeHHoM okpyre. C 1966 r. pa6otan B 29-m HUN MO P®. B HacToswee
BpeMA — BeAyWMIA HayuHblii coTpyAHMK HayyHo-uccnepnoBaTenbckoro LeHTpa (Tonoreofesnyeckoro W
HaBuraunoHHoro obecneyenus) PbY «27 LLHUU MunobopoHbl Poccuny. KaHanaar TexHuyeckux Hayk. Jlaypear
npemuu um. ®.H. Kpacosckoro.

Ha tepputopumn Poccum ponx-
Hbl ObITb CO3AaHbI ABa BUAA CNYT-
HUKOBBIX  AuddepeHLnanbHbIx
CTaHLUMiA:

— CNyTHUKOBbE audtepeH-
LManbHble reofesnyeckue CTaH-
uuu (CArC);

— CMyTHUKOBblE AudtepeH-
UManbHble HaBUTALMOHHbIE CTaH-
uum.

CATC no3BonsOT CyWeCTBEHHO
MOBbICUTb NMPOU3BOAUTENBHOCTb U
CHU3UTb CTOUMOCTb reope3nyec-
Knx paboT. OHU cnyxaT UCXOLHO
reojle3n4yeckoi 0CHOBOMN ANia reo-
Le3nyeckux paboT, BbIMOAHAE-
MbIX, B TOM 4YUCNe, B MHTEpecax
kapTorpacuu v Kagacrpa.

CATC cnepyet co3pasatb B COC-
TaBe CNYTHUKOBLIX reope3unyec-
kux ceteit 1 knacca (CMC-1). B
HacTosAlWee BpeMmA OTCyTCTBYeT
MHCTPYKUMs 0 nocTtpoerun CIC-1.
Takyto MHCTPYKLMIO Heobxoanmo
CPOYHO pa3paboTaTth, BKIOYMB B
Hee nonoxeHus o co3aaHum CIAC
B coctase C[C-1. Kpome Toro,
COBpeMeHHble METOAMKHM NOCTpoe-
HUs TOPOACKUX CMYTHUKOBbIX Feo-
Le31YecKux ceTei, npuBefeHHbIe
B PykoBopctee [1], He moryT wuc-
nosib30BaThCs Ha npakTuke. Mo3-
TOMY MONOXEHUA WHCTPYKLMM O
noctpoenun CrC-1 cnepyet pac-
npoctpanutb 1 Ha CAIC Ha Teppu-
TOpUM FOPOLOB.

WcxopHoit ocHoBol gns CIC-1,
B ToM yncne u ans CAIC, monxHbl
ABNATbCS BbICOKOTOYHAA reofesu-

yeckas cetb (BIC) [2] u nyHKTbI
rOCYAApCTBEHHOW HUBEAUPHON
cetu. TexHonOrMs MOCTPOEHUs
CAIC TpebyeT, 4TObLI CMYTHUKO-
Bble M3MepeHUs NPOBOAUNUCH He
TONbKO Ha nyHkTax BIC u Huee-
JIMPHOW CETK, HO M Ha pAfje coxpa-
HUBLUMXCA MYHKTOB TPUAHTYASALNY
M NONUFOHOMETPUM. ITU MYHKTbI
TPUAHTYAALMUM U MOJUTOHOMETPUN
CTaHYT «OObIKHOBEHHBIMUY MYHK-
Tamu CrC-1.

Ha KaXfoM nyHKTe pernoHans-
Hoi CIC-1, skntovas CATIC, Ha oc-
HOBE CMYTHWUKOBbIX U3MEPEHUN U
rPaBUMETPUYECKMUX LAHHBIX Onpe-
LenaTCca  NPOCTPAHCTBEHHbIE
NpAMOYrofibHble KOOpAuHaThl X, Y,
Z B roCcymapcTBeHHol pecdepeHL-
HOI reofe3nyeckoi CUCTEME KO-
OpPLMHAT W HOPMabHble BbICOThI
H” B BanTuiickoii cucteme.

Crc-1, sknwvatowme CAIC, by-
OVT CO34aBaTbCs MOCTENEHHO, MO
pervoHam u ropopam. EguHcTBO
rocyfapcTBeHHon pedepeHLHo
reofe3nyeckon cuctembl KOOpam-
HaT Ha rpaHuLax peruoHos obec-
neyat KoopguHatbl nyHktos BIC.
B cBsizu ¢ 3tum BIC gomkHa ObITh
COo3[laHa M ypaBHeHa KaK efjuHoe
noctpoeHue, 6e3 MmocieayLmnx
pobaBneHunit uan nepeHabniofe-
HWIA OTAENbHbIX MYHKTOB.

B pesynbrarte ypaBHuBaHus BIC
OyneT Heckonbko o6HOBNEHA ro-
CyAapCTBeHHas  pedepeHyHas
reofesnyeckas CUCTEMA KOOpAM-
Hat 1995 r. (CK-95), ycTaHoBneH-

Has noctaHosneHuem [paButensb-
ctea PO ot 28 wuiona 2000 r.
Ne 568. B o6bHoBneHHoN CK-95
OCTAHYTCA HEM3MEHHbIMU KOOPAM-
HaTbl HAYaNbHOro MyHKTA rocypa-
PCTBEHHOW reofe3nyeckoi cetu
NynkoBo. KoopauHaTHble ocw
CK-95 ponmkHbl ObITb Napannenb-
Hbl BbICOKOCTAaOMIbHBIM KOOPAM-
HaTHbLIM OCAM MEXAYHAPOAHOIA
HebecHol cuctembl otcyeta ICRS
(International Celestial Referenc
System), npuHATON B KauyecTse
ctaHpapta B 2003 r. MexpyHa-
POLHbIM aCTPOHOMUYECKUM COto-
30M, ¥ MEXOYHAapOAHOW 3eMHOW
cuctemsl otcyeta ITRS. Macuwtab
B 00HOBsIeHHOI CK-95 cTaHer co-
OTBETCTBOBaTb TOYHOCTU B3aUM-
HOTO NOJIOXEHMA NYHKTOB (yHAA-
MEHTaNIbHOW acTPOHOMO-Teofe3u-
yeckoi cetu (PAIC) [2], koTopble
ypaBHeHbl B cucteme ITRS. CAIC
GyaoyT paboTatb B 0GHOBNEHHOW
CK-95.

Ha ocHoBe ypaBHMBaHUA KaX-
pon pernoHanbHoi CIC-1 monx-
Hbl ObITb NOYYEHbBI KOOPAMHATHI X,
Y, Z 8 06HoBNeHHOI CK-95 1 Hop-
MaNbHble BbICOTbl H? B bantuiickon
CUCTEME KaX[oro «O0ObIKHOBEH-
Horo» nyHkta CMC-1 un kaxpoi
CAIC. B o6HoBneHHOM CK-95 by-
OVT YpaBHeHbl W BCe OCTajbHble
NYHKTbl TPUAHTYAALMUM U NONUTO-
HomeTpuM peruoHa. WcxopHbimu
ANs  MX YpPaBHUBAHUS CTaHYT
«006bIKHOBEHHbIE» NyHKTH CMC-1.
Mo pesynbTatam ypaBHUBaHUs Oy-



0COBOE MHEHUE

AeT COCTaB/ieH KaTanor KOoOopAau-
HaT NYHKTOB reofe3nyeckoi ceTu
pervoHa, BKYatLWmi:

— KOOpAWHaThl X, y, reofesu-
yeckyto BbicoTy H B CK-95 u Hop-
ManbHyto BbICOTY H” — ans 00biK-
HOBEHHbIX MyHKTOB CIC-1 1 nyHK-
ToB BIC;

— KOOPAMHATbI X, Y U HOpManb-
Hyl0 BbICOTY H” — pna nyHKTOB
TPUAHTYNALUM U NOAUTOHOMET-
pun.

B kayecTBe npunoxeHus B Ka-
Tanor BOWAET pernoHanbHas Mo-
AeNnb BbICOT KBa3ureonaa Hap an-
nuncompom  KpacoBckoro B
CK-95.

Mpu reopesnyeckux paboTax
OT «OObIKHOBEHHbIX» MYyHKTOB
CrC-1 cnyTHWMKOBLIMWU MpPUEMHU-
KaMu MOryT OnpefensTbCA KOOp-
AMHATBI X, , reofie3uyecKas Bbico-
Ta H B CK-95 1 HopmanbHasa Bbl-
coTa H". KoopawuHarsl x, y B CK-95
MOTYT NepecynTbIBaTbCA B KOOP-
AVHATBl Xy, Yy B MECTHbIX CuCTe-

Max KOOpAuHaT cybbekToB PO.
MeTofuKn nepecyeta NpuUBEfEHbI
B KHure [3].

CAIC ponxkHbl N03BONATL ONpe-
AensTb NOABMMKHBIMU CMYTHUKO-
BbIMU NPUEMHUKAMU chedylolime
reogesunyeckue faHHble:

— 3nnunconpanbHble Koopau-
Hatel B, L, H n nnockue npsmoy-
roibHble KOOPAMHATLI B NPOEKLUY
laycca-Kptorepa B CK-95 x, y;

— HOpMaJbHble BbICOTbI B ban-
TUICKON cucteme H”;

— MNNOCKME MPAMOYToNbHblE
KOOPAMHATbI B MECTHbIX CUCTEMAX
KoopanHat cybbekToB Poccuit-
CcKoit Penepauunu Xy, Vy.

Ot nw6oit CAIC B paguyce ee
[eCTBUSA [OMKHA GbITb BO3MOXK-
HOCTb W3MEpUTb, KaK MUHUMYM,
NNOCKME NPAMOYrONbHbLIE KOOPAK-
Hatbl B CK-95 1 HopManbHble Bbl-
COTbI.

N3-3a orpaHuyeHHoro paguyca
pencteua CAIC, oT HekoTOpbIX U3
HUX BYAYT onpefensTbCs KOOpAu-
HaTbl B MECTHOI cucTemMe KOopau-
HaT TOJIbKO 0AHOro cyGbekTa PO,

Ona COIC, pacnonoxeHHbIX
BOMM3M rpaHuubl AByX M Gonee
cy6bektoB PO, cnepyet npepyc-
MOTpeTb BO3MOXHOCTb Onpegene-

HUSA MIOCKUX NPSMOYTONbHbIX KO-
OpAMHAT B MECTHbIX CUCTEMAX KO-
OpAMHAT HECKONbKUX CyObEeKTOB
PO.

Mo3tomy B mporpammax nocrt-
06paboTKM CMYTHUKOBBLIX NpUEM-
HUKOB NOJNb30BaTeNelN U NPUEMHU-
KoB, ycTaHaBnueaembix Ha CAIC,
notpebyeTcs npefycMOTpeTh pas-
JINYHble BapuaHTbl onpefeneHus
MECTHbIX CUCTEM KOOPAMHAT.

Kak yxe oTtmeuvanocs, CAIC
LOMKHBI paboTaTh B 0OHOBNEHHOM
CK-95. Ho ceroaHs He 3aBepuue-
Hbl NosieBble PaboTbl MO NOCTpoe-
Huto BIC. He yTBepxaeHa meToau-
kKa ypaBHuBaHusa BIC B CK-95.
HeT MHCTpyKUMM O MOCTPOEHUM
CrC-1 c eanHbiMM TpeGoBaHUAMM
K co3zgaHuio CAIC u noctpoeHuio
FOPOACKUX CMYTHUKOBbLIX reofe-
3nyeckux ceten. Bce mecTHble
CUCTEMBI KOOPAMHAT CyObeKToB
P® co3paHbl B OTMEHEHHOW rocy-
papcteeHHoi cucteme CK-42. ¥1-
BepxaeHHble [lpaBuna ycraHoB-
JIeHUA MEeCTHbIX CUCTEM KOOpLM-
HaT COepXaT Henpuemnemble no-
noxexus. Onupascb Ha HUX, BOM-
PEKM BCEM MNpaBwiaM reofesui,
Hayanu co3jaeaTb TaK Ha3blBae-
Mble «MPOCTPAHCTBEHHbIE MeCT-
Hble CUCTEMbI KOOPAMHAT».

Noapo6HO npobnembl rocyaap-
CTBEHHOW reofe3nyeckon cetu
paccMoTpeHbl B cTaThe [4]. 3pech
OTMETUM JWWb Te paboThl, KOTO-
pble HE06XOMMO CPOYHO BbIMON-
HUTb B WMHTEpecax CO3f[aHus W
npumenenus CAIC.

1. 3aBeplueHune nonesbIx paboT
W NpeABAPUTENbHbIX BbIYUCIEHMIA
LaHHBIX BbICOKOTOYHOI reopesu-
yeckoW cetu. YTBepxpeHue Tex-
HMYECKOro 0T4YeTa O MOCTPOEHMM
BIC.

2. PaspaboTka v yTBepxAaeHue
meToauku ypasHusanus BIC B
cucteme CK-95. OcHoBbl MeTOAU-
KW faHbl B KHure [5].

3. YpaBHuBaHue BIC B cucreme
koopauHat CK-95. YrBepxpeHue
TEXHWYEeCKOro oTyeTa 06 ypaBHU-
BaHuu BIC.

4. Pa3paboTka u yTBEpKAEeHUE
WHCTpyKUMM 0 nocTpoeHumn cnyt-
HUKOBbLIX Te0[e3M4YecKux cetei
1 knacca. [lpu  paspaboTke

MHCTPYKLMM 32 OCHOBY MOTYT 6bITb
NPUHATLI NONOXKEHNUS KHUTK [5].

5. Pa3paboTka npoekra nocra-
HoBneHus Mpaeutensctea PO «0
BHeCeHWU usmeHeHui B paBuna
YCTAHOBNEHUA MECTHbIX CUCTEM
KOOpAMHAT» M npoekTa [lepeyHs
M3MeHEeHWIi, BHeCeHHbIX B [1paBu-
Na YCTAHOB/IEHWUSA MECTHbIX CUCTEM
KOOpAMHaT, YTBEpXKAEeHHblEe Mno-
cTaHoBneHuem lNpaeutenscrea PO
ot 3 mapta 2007 r. N° 139.

6. Pa3paboTka 1 yTBEpKAEHME
PykoBogctBa no nepesogy MecT-
HbIX CUCTEM KOOPAMHAT CyObEKTOB
Poccuiickoii ®epepaumu u ropo-
[O0B U3 cucTembl KoopauHat 1942
r. B cuctemy KoopauHar 1995 r.

MepeyncneHHole 3aeck paboTsl
HYXHbl He TONbKO B WHTEpecax
3t DeKTUBHOIO (PYHKLMOHMPOBA-
HWUA CNYTHUKOBBIX AuddepeHum-
aNbHbIX reofe3nYecKUX CTaHUMIA,
HO U Ans peleHus npobnem rocy-
LAPCTBEHHOW reofe3nyeckon ce-
TW W rOCYAApCTBEHHOW reopesu-
YeCKOW cMcTeMbl KOOPAMHAT.
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RESUME

An inexpediency of creating «spa-
tial local coordinate systems» is
noted. The role and place of sin-
gle differential satellite geodetic
stations for providing cadastral
works with the flat rectangular
coordinates in local coordinate
systems of the Russian Federation
subjects are substantiated.




HOPMbl U MPABO

COBPEMEHHbLIE MPOBJIEMbI
OBECNEYEHUA TEPPUTOPUN
BbICOKOTOYHbIMU 3HAYEHUAMU
BbICOT

A.3. 3y6apes (MUUTAuK)

B 2008 r. okoHuun reopesnyeckuit dakynster MUUTAMK no cneumanbHocTM «npuknagHas reogesumsa». locne
OKOHYaHWsA yHUBepcuTeTa pabotaer B komnaHuu «Pakypc» u B MUUTAKK Ha kadenpe Bbicwieil reosesuy.

C.B. Jle6epes (MUNTAUK)

B 1963 r. okoHuun reopesmyeckuin akynster MUNTAMK no cneumanbHocTM «actpoHomoreogesums». locne
OKOHYaHMs UHCTUTYTA paboTan B 3abaitkanbckom AlT 1 B 15-i1 akcneguumu MuaponpoekTa. C 1965 r. paboTaet
B8 MUNTAuK Ha kadeppe BbiCwwel reogesnm, B HacToswee BpeMs — npodeccop. [JOKTOp TEXHUYECKUX HayK.

W.E. Hapexxpuna (MUNTAKK)

B 2005 r. okoHuuna reope3uyeckuit takyneter MUUTAMK no cneumanbHocTu «actpoHomoreopesus». [ocne
OKOHYaHus yHuBepcuTeTa pabotaet 8 MUNTAUK, B HacTosLee BpeMst — acCUCTEHT Ha Kadeape BbiCLUeil reoaesmu.

10.E. ®epnocees (MUNTAKK)

B 1970 r. okoHuun reogesuyeckuin akynster MUNTAMK no cneumanbHoCcT «uHKeHep-reoge3nct». locne
OKOHYaHMs MHCTUTYTA paboTan Ha npeanpuaTuax MuHucTepcTea cpegHero mawuHoctpoenus CCCP. B 1974 r.
noctynun B acnupaHtypy MUWTAMK u nocne 3awmutel KaHAMAATCKOM AuccepTauuu pabotan Ha Kadeppe
NPUKNAAHOM reofesnnm acCUCTEHTOM, AOUEHTOM M npodeccopoM. C 2001 r. no 2004 r. pabotan MaBHbIM

nHxeHepom MUTK. B HacToswwee BpemMa — Beaywmnii HayuHblii cotpyaHuk HAY MUNTAKK.

HanGonee TpynoemKkum npo-
Lleccom reofesnyeckoro obecne-
YEeHUs TeppuUTOpUIt BbLICOKOTOY-
HbIMW JAHHbIMU HA COBPEMEHHOM
3Tane pa3BUTUA TEXHUKM W Tex-
HOMOTUM ABNAETCA CO3[aHue U
noanepxaxue B paboyem cocto-
AHUN BbICOKOTOUYHbBIX BbICOTHbIX
ceTent.

~ leomeTpuyeckoe HUBeNUpo-

BaHue

B maccoBom npou3BopcTeBe B
LOCTAaTOYHOM KOMMYECTBE UMEIT-
CA 3NIEKTPOHHbIe HUBENNPBI, OfHa-
KO OTCYTCTBYIOT HOPMATUBHbIE 10-
KYMEHTbI, onpegensiolue nops-
LOK paboTbl C 3TUM TUMOM UHCTPY-
MeHTOB. TpaguLMOHHbIE MeTofu-
KW, ONUCaHHble B HOPMATUBHbLIX
LOKyMeHTax (MHCTPYKLUMAX, pyKO-
BOACTBAX W T. MN.), CO3[aBajuCh,
NCXOAA U3 NPepnochINKM npe.a-

NINPOBaHNA AeNCTBUA CyvanHbIX
OWWOOK W3MEpeHUs, OCHOBHbLIM
MCTOYHUKOM KOTOPbIX SABAANUCH
MPOLECCHI, CBA3AHHbIE C IMYHBIMU
ownbkamn ucnonHutenein. Wc-
noJib30BaHMe 3JIEKTPOHHbIX HUBE-
JINPOB MPAKTUYECKM TMONHOCTbIO
WCK/IOYAET BIUSIHME 3TOMO UCTOY-
HUKa owunboK. OgHaKo geiicTeue
BCEX WCTOYHMKOB CUCTeMaTuyec-
KMX OWMUOOK COXpaHseTcs, Mano
TOro, NOABNAOTCA [LOMNONHUTENb-
Hble UCTOYHWKM, OOYCNOBIEHHbIE
MMEHHO KOHCTPYKLMEN 3/1eKTPOH-
HbIX HUBEJUPOB.

B kayecTBe npumepa npusegem
psn Haubonee ocCTpbIX, Ha Hau
B3/, HepelWeHHbIX npobaem:

— OTCYTCTBME METOAMK Kanuo-
POBKM peeK 1 06paboTKu pesyiib-
TaTOB M3MEPEHWUN C y4eToM Ka-
NIMBPOBOYHBIX MONPABOK;

— Hanuyme pasHbIX METOAMK,
OMMUCAHHBIX TOMBKO B 0OLWMX Yep-
Tax ¥ peann3oBaHHbIX B Nporpam-
MHbIX CpeAcTBax, obecneyuBalo-
Wux cobniofeHne mMaBHOTO ycio-
BUA HuBenupa (KOHTponb cTa-
OUALHOCTM  BU3UPHOTO  Nyya),
BKJIlOYas BblYMUCIEHMeE yrna i;

— Hanuuue B INEKTPOHHBIX
HUBENWPax, Mo CyTU, ABYX ONTU-
YECKUX TPAKTOB, KOTOPble MOXHO
MCNoNb30BaTh KaK OTAENbHO, TaK U
COBMECTHO, YTO MpPU HeofUHaKo-
BOM OCBELLEHHOCTU Pa3HbIX peek
NPUBOLUT K AOMONHUTENbHbLIM
norpewHocTsm (aBTOpbl CTONKHY-
JINCb C 3TOI npobaemoii npu ne-
pexofe B noMmelleHne u ob6paTHo,
BbINOMHASA PaboThl HA TeppUTOPUM
Mockosckoro Kpemns);

— OTCYTCTBME METOAMK Hab-
JOLEHMIT HA CTAHUMM HUBENUPO-
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BaHWSA, YUYUTHIBAIOLWMX aBTOMATU-
3aUMI0 perncrTpaumm nonyvyaemon
uHdbopMaLmu.

Kpome Toro, metoguku usme-
pEeHUiA, OMUCaHHble B LeiCTBYIO-
WX UHCTPYKLUAX, OPUEHTUPOBA-
Hbl Ha Mepbl 6OpbLOLI C OWKOKaMH,
OONbWKHCTBO U3 KOTOPLIX OTCYT-
cTBYeT B LMU(bPOBLIX HUBENMPAX,
HO He MpeaycMaTpuBaoT BO3HMUK-
HOBEHMA CUCTEMATUYECKUX OLWMU-
6ok. Ha npousBoacTee nonydatot
HeBfA3KW, (OPMaNbHO AONYCTU-
Mble, HO C NpeBaJNpoOBaHUEM Of-
HOrO 3HaKa.

B cBA3M C 3TUM MeTOAMKA Hu-
BEJIMPOBAHUA C NPUMEHEHUEM
LUMDPOBLIX HWUBENUPOB [OJIKHA
peanu3oBbIBaTb MHOM NOLXOA, ra-
PaHTMPYIOWMIA NOBbILEHNE TOY-
HOCTU U3MEpEeHUN.

Heobxogumo paspaboratb
HOPMATUBHbLI [JOKYMEHT, fonon-
HAIOWMIA BENCTBYIOLLYI0 UHCTPYK-
UMI0 Ha cayyYaih npuMeHeHus
3M1eKTPOHHbIX HUBENUPOB. B Hem
LOMKHBI HANTK OTpaXKeHue cnepy-
folyne pasgensi:

1. TpeboBaHus K npubopam,
LONYCKAaeMblM K NMPOBEAEHUIO Bbl-
COKOTOYHbIX paboT.

2. MeTopiMKa MeTponoruyecKo
aTTecTalMn HUBENWPOB U peek.
PernameHT MeTponoruyeckoi ar-
TecTaumu.

3. MeToauKa NOBEpOK HUBENU-
POB 1 peek, BbINOSHAEMbIX UCNON-
HUTeneM B MpoLecce NPOU3BOA-
CTBEHHbIX paboT. PernameHT 3Tnx
NOBEPOK.

4. PexorHocunposka. Beibop u
MOArOTOBKA TpacChl Al HUBENM-
pOBaHus.

5. 0cobeHHOCTU METOAUKHN pa-
60Tbl Ha CTaHUWUU B 3aBUCUMOCTM
OT KNlacca TOYHOCTHU.

6. [Jonycku npu paboTe Ha
CTaHuMn u ux yyet. KoHTponbHble
3anucu B XypHane.

7. Nepepaya npoTokona usme-
peHuit B NnaMATb KOMNbIOTEPA.

8. lpepBaputenbHas oLEHKa
pe3ynbratoB namepenuit. Onpepe-
NIeHNe y4acTKOB, Ha KOTOPbIX He-
06X0AMMO MOBTOPUTL MNOJIEBbIE
“3mepeHusa.

9. lMopsapok nepepayn u npue-
Ma pe3ysbTaToB NoJeBbIX N3Mepe-

HUI [N UX KamepasbHoii obpa-
60TKM.

10. Mpouenypa BBeAeHUSA MeT-
pONOrMYecKnx NonpaBoK.

11. Metoguka ypaBHMBaHUA
pe3ynbTaToB reofe3nyeckux wus-
MEpeHUil C NpeBanupyioLwmm Bau-
AHMEM CUCTEMATUYECKUX MCTOY-
HUKOB OWMNOOK.

12. 0coOeHHOCTM MeTOaMKM
MONEBbIX M KaMmepaibHbIX paboT
npu BbINOJHEHUN MOBTOPHbIX
LMKNOB W3MepeHWi, Hanpumep
Npu reofMHaMUYeCcKux uccnepo-
BaHMAX.

Mo BCceM nepeyncieHHbIM Han-
paBleHMAM aBTOpaMu NpopenaHsl
onpegeneHHble paboThbl, pesynbTa-
Tbl KOTOPbIX YaCTUYHO ONy6AKKO-
BaHbl. OlHAKO OHM BENUCb CMOH-
TaHHO, 6e3 efMHOI MOCTaHOBKMU
3agayun. Haubonee ynopsapoueH-
Hble paboTbl BbIMOMHANCH MO TEX-
Huyeckum 3apaHuam YM «Moc-
ropreotpect». Ha ocHoBaHUM
3TUX paboT ObAKM NOATOTOBNEHBI
CTaHAapTbl NpesnpusTUsA, HOpMa-
TUBHbIE [OKYMEHTbI, Hanpumep,
BbINylLeHO nocobue [1].

Heobxoanmo npusHate, 4TO
NoJy4YeHHblE pe3ynbTaThl U paspa-
GoTaHHble (hparMeHTbl MeTOAWK
HOCAT HECOrNacoBaHHbIN U OTPbI-
BOYHbIA XapaKTep, TaK Kak orpa-
HUYEeHHOoe (UHAHCUpOBaHME He
npeaycMaTpuBano CUCTEMHBIX UC-
CNefloBaHuii 1, Tem 6onee, npose-
OEeHWUs [0CTAaTOYHO OOWUPHBIX
3KCNEepUMEHTANbHO-NPOU3BOA-
CTBEHHbIX paboT.

Wmetowmeca paHHble, Ha Haw
B3rNAL, HEAOCTATOYHbI ANA NOAMO-
TOBKM BCEOOBEMIIOLLNX PEKOMEH-
Jauuii ¢ ux nepepadyent B Npous-
BOACTBO.

KoHeuHoit uenbio pa3paboTok
no 3TOMY HanpaBNEHUID [OJIKHO
CTaTb NMpefoCTaBleHne 3KcCnepu-
MEHTaNbHbIX METOAUK ANA  Ux
npaKTM4yecKoi anpobauuu ¢ noc-
fleflylolWnM BbIMYCKOM HOpPMaTUB-
HOrO AOKYMEHTa.

~ TpuroHomeTpnyeckoe HuBe-
nupoBaHue
TexHWYecKn HeT CTporux Tpe-
60BaHUi1 K BbINONHEHUIO BbICOKO-
TOYHOr0O TPUTOHOMETPUYECKOTO
HUBENUPOBAHUA, a TaKxe

WHCTPYKUUA U TeopeTuyecku
000CHOBaHHOW METOANKM, NO3BO-
nsoWei OLUEHUTb BO3MOXHOCTU
TPUrOHOMETPUYECKOTO HUBENUPO-
BaHusA. HecmoTps Ha 3To, npume-
HEHUE 3NEKTPOHHbIX TAXEOMeTpOoB
B NMPOM3BOACTBE ANA PELEHUs
Pa3NMYHbIX 33434 B UHKEHEepPHON
reofiesun TONbKO BO3pacTaeT.
CoBpeMeHHOe COCTOSHWE fen B
061aCT CTPOUTENLCTBA U UHXKeE-
HEPHbIX W3bICKAHUNA HEMUHYEMO
CBOAMTCA K MpoLeccy aBTOMaTH-
3al{1m reofesmnyeckux pabor, nos-
TOMY NOBCEMECTHOE BHeapeHue
ONTUKO-3NEKTPOHHBIX NPUGOPOB
BMOJIHe 060CHOBAHO.

CyliecTByIOT HayyHble wucche-
[OBaHUA B 06/11acTU BbICOKOTOU-
HOTO TPUrOHOMETPUYECKOTO HUBE-
nupoBaHus. OHK OTHOCATCS, B OC-
HOBHOM, K MCMOJIb30BAHUIO ONTH-
Ko-MexaHu4Yeckux npu6opos, a
MMEHHO TEOL0IUTOB, OfHAKO AaH-
Hble WCCNefOBAHMA HE Hawnu
MacCcOBOr0 NpUMeHeHUs B Npous-
BofcTBe. MeTofuMKM, HanpaseH-
Hble Ha MPUMEHeHWe ONTUKO-Me-
XaHUYeCKUx Npubopos, sBHO Tpe-
OyI0T CyllecTBeHHOI [0paboTKMy,
YacTU4Hoil nepepaboTku U nepe-
OCMbICTIEHUA M He MOryT ObiTb
NONHOCTbIO  NepeHeceHbl  6e3
LOJKHbIX UCCNEA0BAHMIA HA ONTH-
KO-3/1IeKTPOHHble Npu6opsI.

Heobxopumo  paspaboTaThb
HOPMaTMBHbIA [OKYMEHT, KOTO-
pbiii  LOMOMHUT CcyliecTBylOLNE
HayuYHble WCCNefoBaHUA COBpe-
MEHHbIMW pe3ynbTaTamu. B Hero
LOMKHbI BOWTU: OLEHKa obnactu
NPUMEHEHUS MeTOA], TpeboBaHUs
K KauecTBy BbiNofnHeHus pabor, a
TaKxe CNegylowue pasgensl.

1. Knaccol pabort, Tpebyiouimne
MCNOAb30BaHUA BbICOKOTOYHOTO
TPUrOHOMETPUYECKOTO HUBENUPO-
BaHuUS.

2. TpeGoBaHus K cpefcTBam
M3MEPEHMUSA U UX aTTeCcTaLMu.

3. MeTopuka noneson NOBEpKK
W 10CTUPOBKM NpMbOpOB.

4. MeToanka paboThl Ha CTaH-
uuu, nosponsiowas ocnabutb
BAMsHWE pAfa NPUOOPHBIX OWM-
6oK.

5. MeToanKa KOHTpONA Ha BCex
3Tanax pabor.
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6. TpeGoBaHUA K MOBTOPHbIM
HabngeHUaM.

7. MeToauKka ypaBHMBaHUA pe-
3yNbTaTOB U3MEPEeHWit C y4eToM
BAWSAHUSA PA3ANYHBIX UCTOYHUKOB
cucTeMaTUYeCcKmX oWKNOOK B 3aBH-
CUMMOCTHM OT TUNOB 3ajau.

8. TpeboBaHMA K OTYETHOI A0-
KyMeHTauuu.

B HacToslee Bpems y aBTOPOB
MMelTCs pasnuyHble HapaboTKu
B [aHHOI obnactu wuccneposa-
Hus. Ony6auKoBaHbl CTaTbM Mo
COBMeCTHOI 06paboTke pasHo-
POAHOI MHGOPMALWUKU HA Npume-
pe nuHenHo-yrnoBbix ceten. 0p-
HaKo HeoGXO[MMO MpU3HATb, YTO
NONyYEHHble pe3ynbTaThl UMeT
NNWb TEOPETUYECKUIA DyHAAMEHT
M MpaKTUYecKn He Gbinn onpobo-
BaHbl B MOJEBbIX YCNOBUAX Ha
NPOM3BOACTBEHHbIX 0ObEKTAX U3-
33 OrpaHW4YeHHOro QuUHaHCUpO-
BaHus.

Ha Haw B3rag, npu u3mepeHu-
fX C MOMOLWbIO BbICOKOTOYHbIX
3/IEKTPOHHbIX TaXeOMETPOB MOX-
HO BOCTUYb TOYHOCTU BbICOKOTO-
HOrO TeoMeTpUYeCKOro HUBENU-
POBAHWS, UCNONb3Ys METO TPUTO-

HOMETPUYECKOTO HUBEAUPOBAHMUS
KopoTkumu nyyamu (go 150 m).

Hanbonbwuii achcdekt ot npu-
MeHEeHUs 3TOro MEeTOfa MOXHO
OXWAaTb Ha TEppUTOPUAX rOpo-
[OB U yyacTKax MeCTHOCTU C
OONMbWMMU YKNOHAMMU, Hanpumep
npu paboTe Ha fambax ruapoTex-
HUYECKNX COOPYIKEHWIA.

Heobxoanmo npusHatb, 4To,
HeCMOTpA Ha Hanuuue BCex pas-
paboToK, MONHOLEHHOe BHefpe-
HUE UX B MAacCOBOe MPOU3BOACTBO
He MoXeT OblTb NMPOBEAEHO Ha
[aHHOM 3Tane.

KoHeuHas uenb pa3paboTok B
3TOM BOMpOCe CBOAMTCSA K JoBe-
[EHUI0 METOAMK [0 YPOBHSA, Mpu-
FOAHOTO ANs UX Nepefayu Ha aKc-
nepuMeHTaNbHO-NPOU3BOACTBEH-
Hbll ypOBEHb NMPOBEPKM, U BNOC-
NefCcTBUM — K MOATOTOBKE Mof-
HOLLEHHOTO HOPMATUBHOMO [OKY-
MeHTa 15 BHEAPEHUs B MAaCCOBOe
NpPOU3BOACTBO.

CnyTHMKOBOE HMBeNMpoBa-

Hue

B nocnepHee Bpems Tema cnyT-
HUKOBOTO HMBENUpoBaHus (onpe-

AeNeHNUs BbICOT TOYEK MeCTHOCTM
MeTOAaMn KOCMUYECKOW reope-
311) WWPOKO OCBELLAETCA B reo-
ge3nyeckon nuteparype. Ho Het
HOpPMaTMBHOIO [OKYMEHTa, permna-
MEHTUPYIOWEro nopafoK npose-
LEHUA JaHHOTo BUAA paboT, XOTA
KoHuenuus pa3sutua oTpaciu
reofesuMn u Kaprorpaduu po
2020 r. npefycmarpusaer npume-
HeHWe 3TOr0 MeTofa onpepene-
HMA BbICOT. Tem ocTpee BCTaeTr
BOMPOC 0 HEOOXOAMMOCTU CO3[a-
HWUS HOPMATUBHBLIX AOKYMEHTOB,
perynupyoLLmx 3To HanpaBieHue.
Mpu ob6paboTKe pe3ynbTaToB
CNYTHUKOBOTO HUBENMPOBAHUA
WHXEeHep CTanKMBaeTCs C pAfOM
3ajay, Tpebytownx ero BbICOKOW
KBanuduKaumm, TeopeTuyecKux
3HaHWUI M3 pasnuyHblx obnacret
reogesun (cdepoupuyeckas reo-
fe3ua, npuknagHas reopgesus,
thusmnyeckas reogesns, pafmoreo-
Le3us), a TaKKe yMeHus npume-
HATb cneuManu3MpoBaHHoe nNpor-
paMMHoe obecneyeHue.
OtcyTcTBME 3TUX 3HAHWI BeaeT
K NONy4YeHWto pe3ynbraTos, He Co-
NOCTaBUMbIX C FeOMETPUYECKUM

TonKoBaHMe HEKOTOPbIX TEPMUHOB, UCMOJIb3YeMbIX B CTaTbe* (/Tpum. ped.)

BbICOTa — pacCTosiHME OT OTCYETHOI NOBEPXHOCTU A0 BbIOPAHHOM TOUKM MO HOPMANU K 3TOi NOBEPXHOCTU. [puMeyaHue.
BbicoTa TOYKM, PacnoNOXKeHHaA Bbllle OTCYETHOW MOBEPXHOCTY, ABAAETCA MONOXUTENbHOW, @ HUXE Hee — OTpULATENbHON
[FOCT P 52572-2006].

BbicoTa reopesnyeckas — BbICOTA TOYKM 3€MHO MOBEPXHOCTU HAL MOBEPXHOCTbIO pedepeHL-3AA1NConaa, OTCYUTAHHASA
no HopManu K anauncougy. Beicota reofesnyeckas onpefensiercs Kak CyMMa HOpMasbHOW BbICOTbI U dHOMANUK BbICOTbI. AHO-
Manus BbICOTbl ABNAETCA BbICOTON KBAa3nUreomaa Haj NoBEPXHOCTbIO pedepeHu-3nnmnconaa. BeicoTel reogesnyeckme ncnonb-
3YI0TCA ANA pefyLMpoBaHUs U3MEPEHHbIX IIEMEHTOB re0fe3nYecKux ceTeil Ha NOBEPXHOCTb pedepeHL-3nannconsa no MeTo-
Ly NpOeKTUpoBaHus, npeanoxeHHomy ®.H. KpacoBckum. MpakTuyecku HopManbHas BbICOTa COBMAAAET C BbICOTOM Haf Cpea-
HUM YPOBHEM MOpH.

Feopesunyeckas Bbicota (H) — paccTosHue oT anaunconaa [o TOYKM Ha DU3MYECKON MOBEPXHOCTM 3eMIM MO HOpPMaK K
ee noeepxHocTtn [[OCT P 52572-2006]. Beicota TOYKM HaL NOBEPXHOCTLIO 3eMHOro anauncounga [[OCT 22268-76].

lluHammnyeckas BbICOTa — BEMYMHA, YUCNEHHO PAaBHAS OTHOLEHWIO FeoNoTEeHLMaNbHON BENUYUHBI B LAHHON TOYKE K He-
KOTOPOMY MOCTOSIHHOMY 3HAYEHMIO YCKOpeHUs cunbl TaxecTn 3emnun [[OCT 22268-76].

HopmanbHas Bbicota (H?) — BeaMuMHa, YUCNIEHHO paBHAA OTHOLWEHUIO FEOMOTEHLMANBHOM BENUYNHbI B LAHHOI TOUKE K
CpefHeMy 3HAYEHWIO HOPMANbHOM CUbI TAXKECTU 3eMIM MO OTPe3KY, OTNOXEHHOMY OT MOBEPXHOCTU 3EMHOMO 3IMNCOUA
[FOCT 22268-76].

Pa3HocTb reonoTteHlMana B JaHHO TOYKe M B Hayae CYeTa BbICOT, ie/IeHHAs Ha CPeAHee 3HAaYeHWe HOPMaNbHOM CUMbI TH-
JeCTW Ha OTpe3Ke CUI0BOW JIMHUM HOPMaJIbHOTO NOJIs, COOTBETCTBYOWEM onpeaensemoit Bbicote [[OCT P 52572-2006].

OpTomeTpUyeCKas BbICOTa — BbICOTA TOUKM HAZ NOBepXHOCTbIO reonpa [[OCT 22268-76].

PaccTosHMe OT TOYKM Ha 3eMHO NOBEPXHOCTW A0 MOBEPXHOCTU reoMAaa, U3MepseMoe No HanpaBNeHMIO OTBECHOW NNHWUK
(BbICOTA OTHOCUTENBHO CPEAHEr0 YPOBHA MOPS).

AnnuncompanbHas BbICOTa — BEPTUKANbHOE PACCTOAHNE MEXAY NONOXEHWEM TOYKWN HA 3€MHOI MOBEPXHOCTU U MOBEPX-
HOCTbIO 3nMncounaa.

* CnpaBOYHWK CTaHAAPTOB U ynoTpebaseMbix (pacnpocTpaHEHHbIX) TEPMUHOB MO reoAe3uu, kaptorpaguu, Tonorpaguu,
reonH®OPMaLMOHHbBIM CUCTEMAM, MPOCTPAHCTBEHHbIM faHHbIM / B.H. Anekcanppos, M.A. ba3una, U.T. XypkuH, J1.B. KopHu-
noBa, B.I. Mnewkos, I.I. NobeguHckuii, A.B. Pe6pwuit, 0.B. TumknHa. — M.: bpatuwika, 2007. — 736 c.



HOPMbl U NPABO

HUBENWUPOBAHMEM, U, KaK chep-
CTBUE, HEBO3MOXHOCTU UX UHTEp-
npetauuu [2].

Cnepyet 0TMETUTB, YTO B 3apy-
OeXHON NuTepatype Noj CnyTHU-
KOBbIM HUBENIMPOBAHWEM NOHUMa-
eTcs onpejeneHne OpPTOMETPU-
YECKMX BbICOT.

Heobxopumo co3patb metoau-
YeCcKun, a NOTOM U HOPMATUBHBbIN
LOKYMEHT,  Jatolui yeTKue
MHCTPYKLWM N0 NpOBejeHuio 1 06-
paboTKe pe3ynbTaToB CMYTHUKOBO-
ro HMBeAupoBaHusa. B Hero ponx-
Hbl BOWTU CNefytolne pasaens:

1. TpeboBaHus kK npubopam.

2. MeTopMKa METPONOTrUYECKON
aTTecTaumm CnyTHUKoBOro obopy-
AOBaHMA.

3. PekorHocunpoBka To4ek ans
CMYTHUKOBOTO HWUBENMPOBAHUSA C
YYETOM OCOBEHHOCTEN YCNOBMIA
MPOXOXAEHUs cuUrHana.

4. MeTopuKka paboTbl Ha CTaH-
LM B 3aBUCUMOCTM OT Tpebyemoii
TOYHOCTM M Knacca npubopa.

5. MeToauka 06paboTKM U3Me-
peHwii, BKN0YatoLwas BoMpoch:

— COBMECTHOI# 06paboTKM U3-
MepeHWii, BbIMOAHEHHbIX NpU UC-
noNb30BaHUW NPUGOPOB Pa3HbIX
npou3BofuTenei u TUNOB;

— KOHBEPTUPOBAHUS [AAHHBIX
B pasHble popmathl;

— BBE[IEHMs NONpPaBOK 3a BAU-
fHWe noHocepsl, Tponocgepel, a
TaKkxe cnoeB B03ayxa BOMMU3M no-
BEPXHOCTU 3eMnu;

— onpefeneHus MooXeHus
(a30BOro LeHTpa aHTeHHbI.

PasHornacua no nocnegHemy
BOMPOCY M pa3/nyHble peanusa-
UMM YaCTHBIX PELEeHWt Ha npak-
TWKe MOTYT NMPUBECTU K pe3ysbTa-
TaMm, OTAUYAIOLWMMCS MO TOYHOCTH
B HECKOJIbKO CaHTUMETPOB.

OtpenbHas raea [OMKHA ObITh
NOCBslleHa BOMpPOCaM, CBA3aH-
HbIM C CUCTEMAMM BbICOT, B 4acT-
HOCTH, TaKUM Kak:

— MEeTOAMKA NONyYEeHUs Hop-
ManbHOMN BbICOTbI U3 reofe3nyec-
Knx (3171MNconpanbHelx) BbICOT;

— METOAMKA pacnpocTpaHeHus
HOpPMaNbHbIX BbHICOT Ha OCHOBE
CMYTHUKOBOTO HUBENMPOBAHMS.

B HacToswee Bpems y cneuua-
JINCTOB, BbIMOJNHAKWMX reofesn-

Yeckue paboThl, U y pa3paboTuu-
KoB 060pyfoBaHuUs CcylecTByeT
nyTaHWua B 3TUX BOMPOCAX, Npu-
YeM He TOMbKO M3-3a Pa3HOroNo-
CHLbl B TEPMUHONOTMM, HO 1 U3-3
poccuitckux TpeboBaHuii K cob-
JIOJEHUIO PEXUMHBIX OrpaHuye-
HU.

MepeuncneHHoie  npobnembl
UMeIOT pelleHus, HO roBOpPUTL 06
WX WWPOKOM MPaKTUYECKOM Mpu-
MEHEHUN elle NpexaeBpeMeHHo.

[omXHbl 6bITb PacCMOTPEHbI
BOMPOCHI, CBA3aHHbIE C CO3AAHM-
eM euHON nporpammel 06paboT-
KW pe3ynbTatoB CMyTHUKOBOTO HU-
BEIMPOBAHMS.

BbinonHeHHble aBTOpaMu 3KC-
NepuMEHTbl N0 OLEHKE BO3MOX-
HO TOYHOCTW MOJTyYEeHUs NPEeBbl-
WEHWIA, T. €. Pa3HOCTU reofesun-
YeCKMX BbICOT, MO3BONAIOT Hafe-
ATbCA HAa [OCTUXKEHUE CpefHeil
KBaApaTUYeCKOW MNOrpewHocTu
nopsigka 4—6 MM npu paccTosiHu-
Ax 0o 5-25 km. OfHAKO 3TU 3KC-
nepuMeHTbl HeobXoaMMo MOBTO-
pUTb.

~ Kom6uHUpoOBaHHbIE MeToAbI
HanGonee addekTuBHbIM My-
TEM peleHNs ONMUCAHHbIX Bbille
npo6nem, Ha Haw B3MsAg, ABAAET-
cs opraHusauus pabot ¢ npume-
HEHWEM KOMOMHUPOBAHHOW MeTo-
OVKKu pabot. To ecTb Ha OAHON K
TO e TeppuTOpUKM COBMECTHO
MCnonb3yeTcs reomeTpuyeckoe,
TPUFOHOMETPUYECKOE U CRYTHU-
KOBOE HUBENMpOBaHWe, npuyem
MMEIOTCA TOYKM, OTMETKN KOTOPbIX
onpeaeneHbl Kak M3 COBMECTHbIX
M3MEepeHU, TaK U TONbKO OfHWUM
“3 metogoB. Hanpumep, npu Bbl-
NONHEHMW PaboT Ha 3aKpbITON U
OTKPbLITO TEPPUTOPUY, B NOMeELLe-
HUAX UIW Nod 3emneil Lenecoob-
pa3Ho Co3[aBaTb OTAENbHbIE CeTH,
KoTopble 06bLeAUHSAITCA B OLHO
Lenoe Yyepes COBMECTHbIE TOUKM W
nepeKkpbIBaloLMecs Y4acTKu.
OnucaHue paboT Takoro Tuna B
TEXHWUYECKOW NuTepatype u, Tem
6ofee, B HOPMATUBHbIX [JOKYMEH-
Tax, OTCYTCTBYET NONIHOCTbIO.
Pe3ynbrathl npoBefeHHbIX pa-
60T Ha TeppuUTOpUKU MbITULLMHCKO-
ro paitoHa MockoBcKoil o6nactu
NO3BONAIOT HAAEATbCA W YTBEPXK-

[aTb, YTO COBMECTHOE WCMONb30-
BaHME reOMEeTPUYECKOro (3MeKT-
POHHbIE W ONTUYECKME HUBENUPSI)
M CNYTHUKOBOTO HWUBENUPOBAHMSA
cnoco6Ho 06ecneyunTs BCIO TeppHU-
TOPUIO HOPManbHbIMU BbICOTAMMU.
Mpu 3TOM npepenbHas norpew-
HOCTb HOPMaNbHbIX BbICOT MOXET
COCTaBNATL nopspka 3-4 cm (B
nepsom npubamxenun) u 10 mm
(B0 BTOpOM NpUbAMNKEHUM).

MpeBbileHNe MeXay [AByMA
penepamu, yaaneHHbIMU He MeHee
YeM Ha 3 KM, LenecoobpasHo no-
NlyyaTh C TOYHOCTbIO HUBENUPOBA-
Hua III knacca.

IKOHOMMYeCKas BbIroAa OT UC-
NoNb30BaHUSA TaKOW TEXHONOTUU
oyeBupHa. Ho ans ee npaktuyec-
KOro npuMeHeHUs HeobxopuMo
npoaenatb 6Gonbwoit 06beM Kak
TEOPEeTUYECKUX, TaK U 3KCnepu-
MeHTanbHbIX paboT, BKIYas B
nocneHue u 3KCNepUMEeHTaIbHO-
NPOU3BOACTBEHHbIE PABOTHI.

~ Cnucok nuteparypbl
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RESUME

The authors, drawing on their
own long experience, analyze the
problems arising from the use of
electronic levels and total sta-
tions, as well as satellite equip-
ment in the absence of the neces-
sary instructions and manuals.
Proposals ~ for  conducting
research, production and experi-
mental work and preparation of
regulatory and technical docu-
ments for widespread use of geo-
metric, trigonometric and satel-
lite leveling techniques are given.
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MATEMATUYECKAA KAPTOTPA®UA
— HAYYHOE HACNEQUE NIbBA
MOUCEEBUYA BYTAEBCKOIO*

TpafMUMOHHO, B mpeLaBepuu
npasgHuka 9 mas, B Poccumn wu
LPYrux cTpaHax, Hapoabl KOTOPbIX
ucnbiTanu yxacel Bennkon Oteye-
CTBEHHOM BOWHbI 1941-1945 rr.,
YEeCTBYIOT HblHe 3[paBCTBYIOLMX
BETEPAHOB W BCMOMMWHAIOT y4acT-
HUKOB 3TWUX Tparuyeckux cobbl-
Tui. Ho, oTaaBas paHb X BKNagy
B Mobeny, peako oTMeYaloT CO3M-
[aTeNbHbIA NOCNEBOEHHbIA MUp-
HbI TPy, BeTepaHoB. B 3ToM Ho-
Mepe XypHana Mbl noctapaemcs
BOCMOJIHUTbL 3TOT Npoben, npeac-
TaBWB OAHOTO U3 HUX — JlbBa Mo-
nceesnya Bbyraesckoro
(18.03.1921-04.08.2010), BOEH-
HOro reogesucra 1 kapTorpada.

Ha Bbi6op npodeccum okasbl-
BaeT MHOTO OOBEKTUBHbIX (aKTo-

JI.M. byzaesckuli c 6ydyuieli xeHoll, 1942 2.

pOB, HO MHOrAA CNyYaitHas BCTpe-
Ya MOXET ONnpefenuTb Cyabby Ha
BCHO XW3Hb. TaKMM MOBOPOTHbIM
momeHToM Ansa JI.M. Byraesckoro
CTano 3Hakomctso netom 1940 r.
B aBTOTPAHCMOPTHOM yyebHOM ba-
TanboHe ropoga Hosorpaa-Bonbi-
Hcka ¢ HOpuem XoTbineBbiM, KOTO-
pbiii o NpuU3biBa B apMuio pabo-
Tan Tonorpadom. OH MHOro pac-
CKa3biBan 06 31oil npodeccuu Mo-
N0J0MY KpacHoapMmeiily, npus-
BaHHoMy B PKKA B sHBape 1940 .

Jlee MouceeBuy, HepaBHUNI
BbINYCKHUK CpeAHeii wkonsl (B
1939 r. okoHyun 10 Kknaccos B
Kvese), pewun ctatb BOEHHbIM
Tonorpadom, 1 ero xenaHue nog-
LEepXKano KomaHaoBaHue Gatanb-
OHa. Elle c HecKoNbKMMU KpacHo-
apmeinLamMn OH noexan nocTynatb
B JIeHMHrpafCKOe BOEHHO-TONOT-
pacuyeckoe yuunuile. B Te rogpl
6onblioe BHUMaHWe YAENsanoch
BOMpOCaM 06OPOHHO-MACCOBOM
BOEHHO-NATPUOTUYeCKO paboTe.
KoHKypC B BOEHHble 3aBefeHus
6bin 6onbwoil, Ho JI.M. Byraesc-
KM C ycnexom CAan BCTynuTenb-
Hble 3K3aMeHbl, OblN 3a4nCieH B
VUMINLLE M HA3HAYEH KOMaHAU-
pom oTtgeneHus. B Havane
1942 r., OKOHYMB y4ununLLe, KOTO-
poe 6bi10 3BaKyUpoBaHO U3 BJio-
KagHoro JleHuHrpaaa B rmy6oKwuii
TblN, B ceno A6MOKOBO, Hepaneko
ot ropoga boropopncka, oH, B uyuc-
Nle TpuaLUaT monofbix ochuLepos,
OblN HAaNpaBneH B pacnopsikeHue
HayanbHMKa WTaba JleHuHrpaa-
ckoro ¢poHTta. B TO Bpems no-
nacTb B JleHUHrpag MOXHO 6bin0
nnbo Ha camonete, NMbO No nbay
JNlapoxckoro o3epa. B anpene,
Korga npeacTosno fobuparbcs B
ropop, nep Ha osepe Obll 0YeHb
TOHKWUM U MaLUKHBI YyXKe He XOAU-

nun. OctaBanacb NuWwb OfHa BO3-

MOXHOCTb — UATM newkom. K
cYacTblo, BCe fownun 6e3 notepb.
B wrabe JleHuHrpapckoro

(poHTa neitteHaHT JI.M. byraesc-
KUA nosyuyun HasHayeHue Ha
AOJIKHOCTb KOMaHAMpa B3BOAA
Tonorpauyeckon pasBefku B
42-10 apmuio, KoTopas pacnona-
ranace B panoHe AsToBo u [lyn-
KOBCKMX BbICOT.

B Jlennnrpage Jles Monceesny
He TONbKO MONYYUN BOEHHYHO
npodeccuio 1 6oeBoe KpelieHue,
MMEHHO 3[1eCb OH NO3HaKOMUACH
CO cBoeii Oyaywen xeHon —
tdenbpwepom AHHoW JleBaHAOBC-
Koii. OHM noxeHunncy B 1945 .
Oonblue HUKOrga He paccTaBa-
JIUCb, NPOXXMB BMecTe 65 ner.

JlbBy Mouceesunyy npuinoch
NpUMHUMaATL yyacTue B 6OEBbIX
pencrauax JleHnHrpagckoro, 3-ro
benopycckoro n 1-ro YkpauHcko-
ro ¢poHToB. BoeHHas cygbba
3abpacbiBana ero B pasHble Kpas:
Ha ocTpoBa BbiGoprckoro 3anuBea,
B Monbwy, nop Xewys, Ha Canpo-
MWUPCKUI nnaujapm (neBblil be-
per peku Bucna), 8 Cunesuio, Cno-
Bakuio, BeHrpuio. Kak u Gonb-
WWHCTBY BOEHHBIX TOMOrpadgos,
JlbBy Mouceesnyy npuxopmnoch
LeiiCTBOBATb B CaMblX TPYAHbIX
cuTyauusx, obecneuynsas aptui-
NIepUld UCXOLHLIMU KOOpAMHATA-
Mu. Bo Bpems ogHOro u3 cpaxe-
HUI OH OblN paHeH. 3a My»XecTBO
1 oTBary, NposBNEeHHbIe BO BPEMS
6oesbix aeicTeuii, JI.M. byraesc-
KW HarpaxgeH MHOTOYMCIEHHbI-
MU OpAeHamn u mepanamu. Tak
NoNYYMNoCh, YTO OAHY M3 CBOUX
6oeBbIX Harpag — Mmeganb «3a
0TBary» OH MNONyYMN TONbKO B
2010 r. 3arepsBlWUCb BO BpemA
TAXKENbIX U KPOBOMPOAUTHBIX 60-

* [lpy noaroToBKe CTaTbW UCMOAB30BANUCH MaTepUansl, NpefocTaBnerHsole KOpuem JibBoBuyem byraesckum.
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eB, OHa Gblna BpyyeHa JIbBy Mou-
ceeBMYy NpeAcTaBUTENAMU ynpa-
Bbl M BOEHHOTO KOMWCCapuara ro-
poaa MockBbl yepe3 66 et nocne
ero npeAcTaBieHus K Harpage.
Mobeay JI.M.  byraeBckwuii
BCTpeTUN B Yexocnosakuu, a noc-
ne BOWHbI MPOXOAUN BOEHHYIO
cnyx0y BHauyane B Mo3foke, a 3a-
Tem B [epMaHUM KomaHaupom 6a-
Tapeu Tonorpaduyeckoin passep-
ku. CypoBble BOEHHblE oAbl W
TpynHOCTU 6oeBbIX OyAHel He you-
NN €ro XenaHue NPOAOIKMUTD yye-
6y no nontobuslweics npodec-
cun. B 1947 r., BHavane, B yueod-
HOM ueHTpe nog [loTcaamom Jles
MowceeBny nony4nn npaBo nocry-
naTb B BOEHHYIO aKafilemMuto, a 3a-
TeM, yXe NeToM, CAan BCTyNuUTeNb-
Hble 3K3aMeHbl B BoeHHO-UHKe-
HepHylo akagemuto um. B.B. Kyn-
ObleBa Ha reogesnyeckuin da-
KyneteT. OOydascb B aKagemuu,
JI.M. ByraeBckuii nposBun 60sib-
LION MHTEPEC K HAay4YHbIM uccnepo-
BaHWAM U, BbIOPAB B KauyecTBe Ha-
VYHOTO HamnpaBfieHus Matematu-
yeckyto KapTtorpacduto, NOCBATUN
el BCIO CBOIO AANbHENLUYI0 XU3Hb.
[Tocne okoHyaHnus B 1954 .
BoeHHO-uHXeHepHOW akamemuu
c 30n0T70it Meganbio J1.M. byraes-
CKWiA Obln HampaBieH pas npo-
XOXAeHUA fanbHenwei cnyxobl B
WpKyTCK, Ha KapTorpaduyeckyto
tabpuky. Tam OH Obln pepfakTo-
pOM, HayanbHUKOM KapTOCOCTa-
BUTEIbCKOTO OTAENeHUs, Hayalb-
Hukom OTK, HayaNbHUKOM KapTo-
COCTaBUTENbCKOW YacTu. PaboTa
Ha KapTorpacduyeckom npous-
BOACTBE ele Gonblie yKpenuna
ero XenaHue 3aHMMATbCA Hayu-
HOI paboToii, KOTOPOIl OH yAens
Bce cBoboaHoe Bpems. B 1965 r.
JleB MovceeBMY NOAroTOBMA KaH-
AMAATCKYI0 AMCCepTauuio u yc-
NewHo 3almuTun ee.
[paKkTnyeckne 3HaHUA U UHTe-
pec K Hayke ObliM 3aMeyeHbl Ko-
MaHgoBaHueMm, u B 1967 .
JI.M. Byraesckuit 6bin nepeBefeH
B Mocksy, B HU MO (B/4 21109),
rme NPOJOMKMA CYKOY W Hayy-
Hble MccnefoBaHNA B 06nacTu Ma-
TemaTnyeckon kaprtorpacguu. B

Yyacmuuku Benukoii OmeyecmseHHoU 8olHbl 1941-1945 22. 8/4 21109, 1975 2.

1971 r. JleB MouceeBuY 3awutun
LOKTOPCKYIO AUCCEepTaLMio Ha Te-
My «[pobnembl U3bICKAHUA U UC-
MoJb30BAHUA PABHOYTONbHBIX U
ONIM3KUX K HUM NPOEKLMII Ans Le-
nel kapTorpadum u reogesunx». B
1976 r. oH 6bIn AEMOBMAN30BAH
“3 KappoB BoopyxeHHbIX cun
CCCP B BOWMHCKOM 3BaHuM non-
KOBHMKa.

HakonneHHbI onbIT M Xena-
HWe nepefaBaTb MONOAOMY MOKO-
NeHunio KapTorpadoB 3HaHMA No
TEOPUM U MPAKTUYECKUM BOMPO-
camM MaremaTM4yecKon KapTorpa-
¢um, KoTopas nosgossana Obl UM
CaMOCTOSATENIbHO BbIMONHATL Bbl-
O0p ¥ MOWUCK ONTUMANbHbIX Kap-
TorpaduyecKnx NpoeKkumnini u apy-
TMX 3NEMEHTOB MaTeMaTU4yecKoin
OCHOBbI KapT MpuW cO3fLaHWUK pas-
JINYHBIX KapTorpaduyeckmx npo-
u3BepeHunit, npusenu Jibea Mou-
ceesunya B MUNTAuK, Ha kadeppy
«[poeKkTpoBaHue 1 COCTaBIEHUE
KapT» (B HacTosllee BpeMs — Ka-
tdenpa «Kaptorpagus»). Haun-
Has ¢ 1976 r. u 0O KOHUA CBoeW
#u3Hu JI.M. byraesckuit pabotan
B MUUTAuK.

lopbl paboTsl 8 MUNTAMK 6binn
HauGosee NJOAOTBOPHLIMU B Ha-
VYHON W nepfarornyeckon pes-
TenbHocTn JibBa Mowuceesunya.
Mpu ero HEMOCPeACTBEHHOM yyac-
TUK B y4eOGHOM NiaHe NosSBUANUCH
CneLKypchl Mo aBTOMaTU3aLWu B

Ll

cocTaBneHunm kapt. B 1982 r.
JlbBY MounceeBmyy 6ObII0 NpUCBOE-
HO yyeHoe 3BaHue npogeccopa. C
1988 r. no 1990 r. JI.M. byraes-
CKWit ucnonHan 06s3aHHOCTH 3a-
Befylolero kadeapoi.

Mpu ero HemocpepnCTBEHHOM
yyacTuu 6binu pa3paboTaHsl U U3-
LaHbl yyebHble nocobus: «Mate-
martuyeckas Kaptorpadua»
(J1.A. Baxpameesa, J1.M. byraes-
ckur, 3.J1. Kasakosa, 1986),
«KapTorpaduyeckne npoekuum»
(.M. byraesckuii, JI.A. Baxpa-
MeeBa, 1992), «ABTOMaTU3aLUA U
MaTeMaTUyeckue MeToabl B Kap-
TococtaBnenun» (A.C. Bacmyr,
J1.M. byraesckuit u A.M. [opT-
HoB, 1991), «leomHtopmaLnoH-
Hble cuctembl» (J1.M. byraesckuii,
B.A. LiseTkos, 2000) u ap.

B

=

Mpogpeccop J1.M. byzaesckuii Ha kaghedpe
8 MUNTAuK




NYTEIWECTBUE B UCTOPUIO

CBoMMK wnccnefoBaHUAMU U
nefarornyeckon AesTenbHOCTbIO
JI.M. byraeBckuin nNpogonXun

pa3BuTME  HayYHOW  LWKOAbI
MWUWNTAuK no maTemartuyeckoii
KapTorpaduu 1 NOAroToBKY cne-
LManucToB B 3Toi obnactu. 3a
AOCTUXEHMA B 06M1acTU maTema-
TUYeckon Kaptorpadum 1994 r.
emy Obll0 NPUCBOEHO 3BaHue
«3aCcnyXeHHbIN feATeNb Hayku u
TexHukn Poccuiickonn Pepepa-
umu». B 1999 r. J1.M. byraes-
CKWW 3a BKNag B NOArOTOBKY Cne-
umanuctoB ykasom [lpe3upeHTa
PO 6bin HarpaxaeH Meaanbio op-
peHa «3a 3acnyru nepep Oteye-
cteom» II cTeneHu, a ykasom
Mpesnpuyma CPB — mepanbio
Mpasutenbctsa BbeTHama. B
3TOM e rofy OH CTan naypeaTtom
npemun um. ®.H. Kpacosckoro
«3a uMKn paboT no matematTuyec-
KoM KapTorpadum».

B cBoux MmoHorpaduax Jles
Mownceesuy byraesckuin kacancs
MHOTUX TEOPETUYECKUX U NPaKTU-
YeCcKnx BOMPOCOB:

— obweil Teopun KapTorpa-
thnyecknx npoekLmii;

— TEOPUW UCKAXEHUI N 0TOD-
paXeHns OAHMX MOBEpPXHOCTEN
Ha [pyrue, oTobOpaKeHus pery-
NAPHbIX NOBEPXHOCTEN Ha Mnoc-
KOCTW, W3N0XEHUA Teopuu Lu-
NVHAPUYECKUX, NCEBROUNINHL-
pPUYECKUX, KOHWYECKUX, a3nMy-
TanbHbIX,  NCEBAOKOHWUYECKMUX,
nceBA0a3NMyTanbHbIX, Nepcnek-

TUBHO-a3UMYTaNbHBbIX, MONNKOHU-
YeCKMX NpoeKLUii 1 ap.;

— TeopeTUYeCcKMUx OCHOB Hau-
AYYIWNX NPOEKLMIA N KOHKPETHbIX
cnocoboB noayyeHus Haubonee
pa3paboTaHHbIX U3 HUX — PaBHO-
VrONIbHbIX NPOEKLMiA, peleHuns
npsAMoit u o6paTHoOIi 3afay mare-
MaTUYeCcKoi kapTorpacuu;

— CUCTeM KOOpAMHAT, B TOM
yucne U3oMeTpUYecKux;

— cnoco6oB npeobpa3oBaHus
NPOEKLMI, NOAYYEHUA NPOEKL Uit
«[BOIHOrO» 0TOOPAXKEHUS;

— BbIYMCNEHNS NPOEKLMiA, na-
pameTpoB pedepeHL-NoBEpXHOC-
Teil HebeCHbIX TeN — MAAHEeT, UX
CNYTHWUKOB, HEKOTOPbIX acTepou-
noB;

— UCNoNb30BaHUA NPOEKLUN
ANs CO3AaHus Pa3HO06PasHbIX
KapT KOHKPETHOro Ha3HauyeHus:
Tonorpatuyeckunx, MOPCKUX,
a3pPOHABUTALMOHHbIX;

— UCNONb30BaHUA MaclTab-
HbIX PAJOB KapT, X KOMMNOHOBOK,
KOOPAMHATHbLIX CETOK U HOMEHK-
naryp;

— aBToMaTu3auuu B Matema-
TUYECKOIi KapTorpadum u fp.

J1.M. byraeBcKkuii noarotosun
HECKONbKO eCATKOB acnnpaHToB,
onybnukosan 6onee 130 Hay4YHbIX
pa6ot. OTMeTMM TaKoii akt. B
3NEeKTPOHHOW GubnnoTeke auc-
ceptaumnit (www.dissercat.com)
3a nepuop ¢ 2002 no 2010 rr.
CCbiKM Ha paboTbl JlbBa Mowuce-
eBnya byraesckoro nmetotca B 35
auccepraumax u3 97, 3aluuieH-
HbIX N0 CNeLnanbHOCTH «KapTor-
pacus» (25.00.33), u B 51 pguc-
cepraumm u3 210, 3alULEeHHBIX
no cneuynanbHOCTU «reonHdop-
maTtukay (25.00.35).

B 3akniouyeHne npusefem He-
6onbWoNn cnucok MoHorpaduit,
nogrotosneHHolx JI.M. byraesc-

MATPMATAAECKAR
RAPTOIPASHA

KUM JIMYHO N B COaBTOPCTBE: «Te-
opna OAUHOYHBIX KOCMUYECKUX

cHumkoB» (J1.M. byraesckuii,
A.M.  MopTHOB,1984), «Map
Projections. F Reference Manual-
Taylor & Francis» (Bugayeuskiy
Leo M., Shyder John P., London,
1995), «MaremaTtuyeckas KapTor-
padusa»  (J.M.  byraesckuii,
1998), «Teopus kapTorpacuyec-
KWX NPOEKLMIA PErynspHbIX nose-
pxHocTeit» (J1.M. byraesckuii,
1999), «Teopus kapTorpacuyec-
KUX NpOeKuWN KBasureompar
(.M. byraesckuit, 2004), «Cde-
poupuyeckas GoTorpammeTpusa»
(.M. byraesckuii, 2005).

Jdta manas

4acTb HayuYHbIX
nccnenoBaHuin
J1.M.  byraes-
CKOro [1eMOH-
CTpupyeT wWu-
poTy ero Hayu-
HbIX WHTEpecoB

T M Eyrdencent

Lwpues waguiae jusfiisee o
[T FRMPETHE BOBCPAUCE T

W ymeHue pac-

cMaTpuBaTh
COBpEMEHHbIE TEHAEHUMN B Kap-
Torpadun u reouHdopmartuke
CKBO3b NPU3My MaTtemaTU4yeckon
KapTorpaduu.

Ho psap uccneposanuii Jles
MouceeBuy He ycnen noproto-
BUTb K NybGAMKaLuM, 4TOBLI OHU
CTann [OCTOSHMEM LWWMPOKOro
Kpyra cneuuanuctos, paboTaio-
wux B obnactu Kaprorpaduu u
reouHdopmatuknu. Mol cuutaem,
yto TpyAbl J1.M. byraesckoro u
KHUMK, cTaBlimne 6ubnuorpacm-
YecKoil peaKoCTbio, TpebyT n3-
AaHWs B BUAE MHOTOTOMHOrO
cbOpHUKA HayyHOro Hacnepus
JlbBa Mouceesnya byraesckoro.
Pepakums xypHana rotoea npu-
HATb yyacTue B Takoil pabote.

B.B. lpowes
(Pepakuums xypHana
«leonpochuy)



KANEHJAPb COBbITUI

~ Anywra (Kpbim), 10-15*
XVII MexpyHapoAHbIA HayyHO-
TexHuyeckuin cumnosmym «leo-
MH(OPMALUOHHBIA  MOHUTO-
PUHI OKpyXXawwen cpeabl:
GNSS un GIS-texHOnormmn»
locynapcTBeHHas cnyxba reoge-
3um, KapTorpaduu u kagactpa Yk-
panHbl, HauunoHanbHbIA yHUBEp-
cnTeT «JIbBOBCKas NONUTEXHUKAY,
JIbBOBCKOE acTpOHOMO-reogesu-
yeckoe obuwectBo, HayuHo-uc-
CNefoBaTeNbCKUl UHCTUTYT reo-
Je3n4eckuii Tonorpaduyeckunii u

KapTorpacduyeckui (Yexus),
focynapcTBeHHOe yupexpeHue
«locrupporpadua»

Ten: (1038032) 258-21-32,
258-22-37

E-mail:
geosympozium@gmail.com
WNHTepHeT:
http://geosympozium-ru.at.ua

NpumeyaHune. 3HaKoM ««» ommMedeHbl MEPONPUAMUS, OQUYUGTbHbIE YYACMHUKU KOMOPBIX NOMYYam o4epedHol Homep

)ypHana «leonpogu».

~ MockBa, 26-28

MexpayHapofHas KoHtbepeHuns
«06pasoBaHue B ob6nactu reo-
Ae3nu, Kapactpa M 3emneycr-
poicTBa: TeHAEHUUU rnobanu-
3aLUMU U KOHBEPreHLumn»
MexpyHapofHas defepauus reo-
pesuctos (FIG), MUNTAuK, Mex-
AYHApPOLHAs aKafeMUs HeLBUMKM-
MOCTU

Ten: (499) 262-53-65

E-mail: fig@miigaik.ru
WHTtepHeT: http://fig.miigaik.ru

~ Mocksa, 3-4
Autodesk University Russia
2012
Ten: (495) 730-78-87
NHTepHeT: www.autodesk.ru/au

~ lanHoep (lepmaHus), 9-11

KoHrpecc u BbicTaBka no reope-
3um, reouHtbopmaTUKe U KafacTpy
INTERGEOQ 2012

HINTE GmbH, DVW
E-mail: dkatzer@hinte-messe.de
NHTepHet: www.intergeo.de

~ CaHkr-Metepbypr, 17-19*

MexayHapoaHas KoHbepeHums
«AKTyanbHble npo6ieMbl WUH-
)KeHepHbIX U3bICKaHUI, reope-
3MYeCcKux, KapTorpacuyecKkux n
KaAacTpoBbIX paboT»
CaHkT-NeTepbyprckoe 06wecTBO
reoAesnu v kaptorpaduu

Ten: (921) 916-20-72

E-mail: lomakin@watres.org
WNHTepHeT:

http://spbogik-20.ru

~ Mockosckas o6n., 17-19

18- KoHdepeHUUA Nonb3oBa-
teneii MO Esri (ArcGIS) B Poc-
cum u ctpadax CHI

Esri CIS, «DATA+»

Ten: (495) 662-99-79

E-mail: dselifonova@dataplus.ru
WHTepHeT: www.dataplus.ru,
http://esri-cis.ru

12-9 MeXAYHAPOAHASA HOYYHO-TEXHUYeCKas KoHpepeHuus

«OT CHUMKA K KapTe:
uudposbie GoTorpaMMeTpuyeckme TeXHOAOrunu»

OpraHuzarop

«Pakype» (Mocksa, Poceua)
Mpu noanepxke:

MexayHapoaHoro obwectea hoTorpamMmeTpum
W AMCTaHUMOHHOTO 30HAnpoBsaHus (ISPRS),

MAC-Accoumanun Poccuu.
CnoHcopbl

[naTMHOBLII CNOHCOP:
HM AT «Mepuanad+»,
30noTkIe CNOHCOPbI:

rBOL'iHHOBaLI,l-'1UHHOE AreHTcTBO t\'.MHHOTB[J:"J.

3A0 «CTT rpyny,
VisionMap (W3pauns),
DigitalGlobe (CLLA).

3A0 «Pai
Te

22-28 ceHtabpa 2012 .
Anbrapge, [opTtyranus

PAKYPC

;1::0

MeTogb! 1 cpeacTBa AMCTaHLUMOHHOTO 30H
Al peA Al u

KOCMM4E
- TexHonoru4ec




HauGonbiLu
auBbICL

A3 EDGE Liucpposas Aspokamepa A3 LightSpeed

HanbonbLumin pasmep cHuMka — oo 80 000 nukcenei. [onHOCTBH aBTOMATUHECKAS CUCTEMA HA3EMHOI
[pon3BoaUTENEHOCTE 9POCHEMKM - ThICHHM KB.KM B YaC. 06paboTkm — aspoTpuaHrynauus, LIMM,
[naHoBble U NepCnEeKTIBHbIE a3POCHMKM - OHOM CTepeo Mofeni, opTodoTonIaHsl, NNaHoBbIe K
Kamepow B OIHOM MONETe. MepCreKTUBHbIE re0-0PUEHTUPOBAHHbIE a3POCHUMKN.
MpoussoautenbHoctb A3 EDGE
HasemHoe pa3spewenue (cm) 3 5 10 15 20 25 30
Mpon3BoAUTENIbHOCTb a3POCHEMKM (KB.KM B 4ac) 100 | 250 | 1000 2250 | 3750 | 6200 | 9350
Mpon3BoAUTENbHOCTb CO3aHUA OPTOOTO (KB. KM B CYTKH)

00X

XXO g &
X00 Dv@!t§LaODIMNngg£mPS www.visionmap.com



WHTEPHET-PECYPChbI

www.javadgnss.ru www.gsi.ru

[l P

rrananana

www.innoter.com www.geonav.ru

www.foif.com.cn WWW.rusnavgeo.ru www.nikon-spectra.ru

www.art-geo.ru www.racurs.ru/Portugal2012 www.intergeo.de




\ DATA X-CHANGE

Mbl AENAEM MMOHACCTOYHbLIM
PYCHABIEOCETb

C TOYHOCTRHO A0 CaHTUMETPa

CETb U3 EAI/IHCTBEHHOVI CTAHU AW

* 3 O4HOBPEMEHHbIX
RTK-noakatoueHus

* HeorpaHuyeHHbIN
06beM laHHbIX ANA
noctobpaboTtku

* EAMHCTBEHHOe
yC/IOBUE - HaNU4me
cobcTBEeHHOM
pedepeHLHOM CTaHLUK

po¢dcotosHasn,
A-57, 0¢.723

7 (499) 678-20-63
7 (499) 678-20-89
Drushavgeo.ru
.rusnavgeo.ru

55°39'47".56 N
221 m 64 cm

37°32'52".22 E




WWW.GEOPROFI.RU

Haw npoBepeHHbIU B NOfe UHCTPYMEHT
OCHalleH HoBeUuLwlen nporpamMmmvon!

Ectb TONbKO oauH cnocob caenatb
XOPOLUYIO BEllb elle ny4ile —
[06aBUTb K HEN PABHOLIEHHLIN
KOMMOHEHT. HoeBaA kombuHauma
HageXXHOro MHCTPYMEHTA

C MHOrothyHKUMOHANbHbIM
nporpamMmmHeIM obecriedeHuem
elle 6onblie paclmpuT Balluu
BO3MOXXHOCTW 1 yCKOPUT paboTy
B none.
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PaspaboTtaHo reoge3unctamm ona
reoge3ucTos!

lMpMMUTE y4acTUE B HAWWEM OMPoce
W BbIUrpanTe Hapy4Hble Yacel Trimble

www.zoomerang.com/Survey/
WEB22EV38GPR4Q

Trimble Export Limited Mockea 117186
Mockosckoe lNpeacTaBUTENLCTRO Poccuna

Buanec-ueHTp «HAXMMOB» Ten.: +7 (495) 258-50-45
CeBacTononbCKWi NpocnexT, 4. 47A dake: +7 (495) 258-50-44
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