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YBaxaemble Konnerun!

B nocneagHem Homepe xypHana rofa NPUHATO NOABOAUTL UTOTU. Mbl HE CTanu HapyLaTb TPaAULMIO, U OT-
KpbIBAEM JXypHaN CTaTbIMU, NOCBALLEHHbIMU LIMPPOBON HOTOrpaMMETPUN — OLHOMY W3 3TanoB Pa3BUTUSA
thoTorpamMmeTpuu.

X0poLwo N3BECTHbIN MEXAYHAPOAHOMY COOOLLECTBY reoe3ncToB U CneluanmcTos B 06aactv gpotorpamme-
Tpumn N.C. Kauapckuii (bonrapus) B 0630pHON CTaTbe paccMaTpuBaeT TEXHUYECKUE U TEXHOJIOTUYECKUE 13-
MeHeHUs, npou3soLeswmne B udpoBoil poTorpaMmeTpun 3a nocnegHune 15-20 net, n fenntcs B3MALOM Ha
nepcnekTUBLl ee faNbHenlero pa3BUTHSA, ONUPAACh HA MeXAYHAPOAHbIN onbiT (C. 4). [pogonXKaeT aty Temy
E.M. MepnBefeB, NOABOAA UTOMM OCHOBHbIX TEXHONOFMYECKNUX TEHAEHLMIA, MPOABUBLUIMXCA U YKPENUBLUMXCS B
Poccuu B 2006 r. B 0651aCTU BO3AYLWHOW Na3epHoi Nokauuu 1 L posoi aspodoTotonorpadum (c. 9).

Co3paHue BbICOKOYYBCTBUTENbHbIX LU POBbIX 4aTYMKOB TEMMNEPATYPbl NO3BOIMIO0 BbIMONHATb LIM(PPOBYIO
aspocbemky B MHPpakpacHom (MK) pnanasone. N.0. byraenko, E.B. Kapwakos u B.B. MakapoB 3HaKoMAT
yuTaTenen C NporpamMMHO-annaparTHblM KOMNJIEKCOM U pe3ynbtatamu unudposon NK-cbeMKkn nog3eMHbIX UH-
KEHEePHbIX COOPYIKEHNII U Y4aCcTKOB MECTHOCTU (C. 47).

MoBbIlAeTCA TOYHOCTb U, KaK CIeACTBUE, PACLUMPAIOTCA 06M1acTu npuMeHeHUs AaHHbIx [133 13 kocmoca
BO3[YLLHOrO la3epHoro ckaHuposaHus. B ctatbe M.A. BoncyHoBckoro n A.B. beneHoBa npeacTtaBneHsl pe-
3yNbTaThl TECTUPOBAHUSA KOCMUYECKUX N300PAXKEeHUI, MONIYYEHHBIX C MOMOLLbIO ONTUYECKO cucTembl PRISM,
ycTaHoBneHHoii Ha KA ALOS (c. 28). ABTOpbl OTMEYaloT, YTO KOCMUYECKME N300PaXKEHUA MOTYT UCMONb30-
BaTbCsA AN CO3AaHUs opTodoTonaaHoB MacwTada 1:10 000 u LIMP ¢ TouyHoCTbiO, He Xyxe 3 M. O TexHoso-
ruu coszpanus LLIMP u yudposoro Tonorpacdmyeckoro nnaHa macwraba 1:2000 no AaHHbIM BO3AYLWHOTO Na-
3epHOro CKaHMpPOBaHMA paccka3biaetcs B cTatbe A.A. Cyxosa (c. 50).

HocTtuxeHus uMdpoBoit hoTorpammeTpum 06ecneynBatoT NPUMEHeHNe UHTETPUPOBAHHBIX CUCTEM, BKJTHO-
yaloLKx NasepHble CKaHepbl U LdpoBble POTOKaMepbl, MPX BO3AYLHbIX U Ha3eMHbIX CbeMKax. C ogHOM U3
METOAMK KanubpOoBKM HEMETPUYECKUX LIU(POBLIX KAMEP, MCMONb3YEMbIX COBMECTHO C HAa3EMHbIMU JIa3epHbI-
MW cKaHepamu, 3HakomuT cTatba [.B. Komucaposa u A.B. Komucaposa us Hosocubupcka (c. 32).

CnyTHUKOBbIE METOABI ONpefeNeHNs NTPOCTPAHCTBEHHbIX KOOPAMHAT HAX0AAT BCe Honee WMPOKOe npume-
HEHWe B MpaKTUKe reofe3nyeckux WU3MEpeHWil roCYAAPCTBEHHbLIX OPraHW3aLWii M YaCTHbIX KOMMAHWN.
M.A. Koctut v 10.b. Tpn6os (Camapa) pacckasbiBaloT 06 M3MePEHUAX, BbIMOJHEHHbIX CMYTHUKOBbIMYU reofe-
3MYECKUMU NPUEMHUKAMU NPU PEKOHCTPYKLMY reofe3nyeckoii cetu r. YebGokcapbl, BpEMEHHbIX 3aTpaTax Ha
BbINOMHEHME MONEBbIX U KaMepasbHbIX PAbOT, a TaKKe O pe3y/bTaTax OLEHKU TOYHOCTU CO3[AHHOMN CMYTHM-
KOBOI1 ropofckoil reofesnyeckoit cetu (c. 16). E.B. MoropeneHko (Bonokonamck) fenutcs onbiToM UCRONb-
30BaHus cepsuca EGNOS npu npoBefeHun nonesbix Tonorpado-reogesnyeckux paboT B pexkume peanbHo-
ro Bpemenu (c. 12).

OcHoBo# Nto60ro reoMHoOpPMaLMOHHOTO NPOEKTa ABNAETCA Lnudposas kapTa. O MeTOAAX YCKOpeHUs Npo-
Lecca otobpaxeHus UUGBPOBLIX KApT, MCMONb3YEMbIX B MPOrpaMMHoM obecneyeHun «L®C-Tanka» (c. 21),
nogpo6Ho pacckasbiaioT A.W. Anuntos, B.b. Kekenug3e, C.A. TpyxaHos u B.B. KocTuH, a o Bu3yanusauuu
TaKcalLMOHHOM MHhOpMaL MK Ha anekTpoHHoi kapTe B TNC «KapTta 2003» (c. 25) — A.H. ®apees n 0.A. 3u-
muna (Mowkap-Ona).

B pasnene «06pa3oBaHue» npeacTaBieHsbl:

— MHHOBALMOHHAA 0Opa3oBaTe/ibHas NporpamMma reouHOpPMaLMOHHOro obecneyeHns opraHoB BAacTu
1 6u3Heca, aBTopbl: V.M. TonosHbIx, C.®. Masypos u JI.A. MnactuHuH u3 Upkytcka (c. 60);

— LieHTp 0b6yyeHns komnaHun «CoB3oHay, aBTopbl: M.A. BoncyHoBckuit, A.C. YepenaHos u 0.H. Konec-
Hukosa (c. 57).

B pasgene «[podeccroHanbHble 0bbeanHeHns» npesupeHT KoopanHauuoHHoro coseta AccoumaLuu
«MHxeHepHble nsbickanua B ctpoutenbctee» M.W. borgaHoB 3HaKOMUT YuTaTenen ¢ accoumnalnen usbicKa-
Tenen, cozaaHHon B 2006 r. (c. 69).

B 2006 r. ucnonHunocb 150 net co fHA POXKAEHMA PYCCKOro y4yeHoro-reogesucra B.B. Butkosckoro
(1856-1924). 3ToMy cobbiTUI0 B pa3fene «[lyTewecTsue B UcTopuio» noceaweHa crates C.I. MaHTeneesa
(CaHkT-MeTepbypr) o paboTax, BbIMOJHEHHbIX O BOCCTAHOBNEHMIO aCTPOHOMO-re0fie3nyeckoro nyHkra «Cy-
PUMsAKW», Ha KoTopom B.B. ButkoBckoro B 1885—1886 rr. npoBoAuA acTpOHOMO-Teofie3nyeckue Habntoge-
Hua (c. 64).

B paspmene «HoBocTu» nogpoGHO NpeacTaBieHbl COObITUSA, MpoM3oWeaWne 3a NociedHue ABa Mecala
2006 r.: pa3nnyHble MeponpuaTua (c. 35), NpoeKkTbl KoMNaHwit (c. 40) U HOBble U3paHua (c. 42).

MopBoas utorn 2006 r., xoTenock 6bl N06AArOAAPUTL HALIMX ABTOPOB, peknamoaareneil u NoANUCYMKoB!
Yenaem Bcem B HoBom 2007 rogy ycnexoB, YUCTOrO AICHOrO Heba Haf rosioBOM U NMYHOro baarononyyms!

Mpurnawaem 13-16 mapta 2007 r. nocetuTb Haw cTeHp Ha BbicTaBke GEOFORM+2007 n npuHATb yyactue
B 3-i MexyHapofHOM Hay4YHO-NPaKTMYecKoi KoH(epeHuun «leonpocTpaHCTBEHHbIE TEXHONOMMU U Ccdepbl
UX NPUMEHEHUSY.

Pepakuusa xypHana
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Pepakuua 6naronaput KoMnaHum,
noAAepKaBlIMe N3JaHMe XKypHana:

[pynna komnaHuii «leotexHonorum,
«leokocmocy, «[eocTpoNmn3bICKaHUAY,
«MNHxTeolNCx», LaserBuild,

[pynna komnauuin «Tankax», «[eHacy,
«leoTpeiify, «leope3unyeckue npudopsI»,
CSoft, Magellan, Trimble Navigation, Sokkia,
«leokap nntocy, «feoJINJAP», «GPScomy,
«CoB30HpaY», LeHTp npuknagHoit
reognHamuku, «MPAM TPYM», «3CTU MAM»,
[pynna komnanuit «MpomHedTerpynny,
«HeBa TexHONOAXKM»

COAEPXAHUE

Yupeputeno
B.B. powes

[naBHbI pepakTop
M.C. PomaHuukoBa

PepnakTop
T.A. KameHcKas

[lepeBoa aHHOTaLuN cTaTei
E.b. KpacHoneBueBa

[n3ainH maketa
U.A. MeTtpoBuy

[ln3aiitH 0610KKM
B.A. boroytauHos

WNHTepHeT-noanepxka
A.C. Kusases

Pepakuus:

MouToBblit agpec: 117513, MockBa,
JleHnHckun np-1, 135, kKopn. 2
Ten/dakc: (495) 223-32-78
E-mail: info@geoprofi.ru
WHTepHeT-BEpcuA
www.geoprofi.ru
I'IepeneuaTKa marepunanos 6e3 pa3pelweHunsa
pefaKkuum 3anpelaeTca. MHeHue penakuun
MOXEeT He coBnajatb C MHEHWEM aBTOPOB.

Pepakuus He HeceT OTBETCTBEHHOCTH 3a
COfepXaH1e peknamHoil MHbopmaLmuu.

CBupeTenbCTBO O pernctpaumu B MuHneyatu
Poccum MU N2 77-14955 o1 03.04.2003 r.

nepVIO,D,VI‘-IHOCTb n3paHua —
wecTb HOMEPOB B roA.

MHAEKC ANnAa NOANUCKHN
B 00beMHEHHOM KaTanore AreHTcTea
«Pocneyvatb» 85153.
Tupax 5000 3k3.
LleHa cBo6OAHas
Homep noanucaH B neyatsb
15.01.2007 r.

lpepneyatHas noAroToBKa
NHdopmaumnoHHoe areHTcTBo «POM»

Meyatb N3gatenbcTBo «llpocnekT»
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TEXHOJIOTUU

[
i)

0 LN®POBOW ®OTOrPAMMETPUU
W NEPCNEKTUBAX EE NPUMEHEHUA

N.C. Kauapckui («[UC-Codusy», bonrapus)

B 1956 r. OKOHYMN YHMUBEpCUTET apXWUTEKTYpbl, cTpouTenbcTBa u reogesun (Cocus, bonrapus) no
CneunanbHOCTU «MarucTp-uHxeHep no reogesuu, dbotorpammeTpum 1 kaprorpacdumy, a B 1978 r. noayumn
yueHylo cTeneHb gokTopa. Craxuposancs B lepmanun ([pesne, Jleiinuur, Mena, 06epkoxen) u CCCP (Mocksa).
3aHWMan pasnuyHble NPOWU3BOACTBEHHbIE M AAMUHUCTPATUBHbLIE AOMKHOCTM, B TOM YUCIE, Obll HAYYHbIM

cotpynHukom bonrapckoit Akagemumn Hayk, akcneptom O0H B WHAWMK, HayyHbIM CEKpeTapeM W pyKOBOAUTENEM
cekunu B Hay4yHo-uccnefoBaTenbCKOM MHCTUTYTE Mo reoaesun u dotorpammetpun (Codus), HayanbHUKOM
asHoro ynpasnenus «Kapactp u reopesus» (Cocusn). N36upancs feHepanbHbiM cekpetapem (1982-1984) u
BULe-npe3upeHTom (1985-1988) MexpayHapopHoii hepepaumnm reopesuctos (FIG), a Takke BULE-NPe3N[EHTOM
(1988-1992) MexpyHapoaHoOro obwectsa GoTOrpaMMeTpumn U AUCTaHLMOHHOTO 30HAMPOBaHuUs (ISPRS). ATop
6onee 270 ny6aukaumit B u3gaHuax bonrapuu u apyrux cTpaH, B TOM 4Yucine Tpex y4eOHUKOB. B HacToswiee
BPEeMs — KOHCYNbTAHT MyHuumMnansbHoro npegnpuatus «INC-Codusy.

WNcTopuyeckue atansl pa3sutua
thoTorpaMmMeTpUM Kak HayKu oxBsa-
TbIBAIOT Heckonbko nepuopos. Co-
MMAacHO Knaccudukaumm novyeTHo-
ro npodeccopa laHHOBepCKOro
yHusepcuteta (fepmanus) u npe-
3upeHTa MexayHapogHoro obuie-
cTBa (HOTOrpaMMeTpUn U AUCTaH-
unoHHoro 3oHpuposanus (ISPRS)
B 1984-1988 rr. I. KoHeuHoro
(Gottfried Konecny), aTu nepuopgbl
(B Mpu6nM3nTeNbHbLIX rpaHuLLAX)
MOXHO 0003HauuTb CleayLnM
ob6pasom:

— MeH3ynbHasA doTorpamme-
Tpua (1850-1900), Yacto Hasbl-
Baemasa «Metopn Jloccepa», no
umMeHun Tonorpada, NHxKeHep-Man-
opa Kopnyca wuHxeHepos cpaH-
uy3ckoit apmun 3Im3 Jloccepa
(Aime Laussedat, 1819-1907),
nepBoro B MMpe MCMONb30BaBLUE-
ro ¢otokamepy Ans cocTaBleHUs
Tonorpacuyeckux NIaHOB MecT-
HoOCTH;

— aHanoroBas ¢otorpamme-
Tpua (1900-1960), koTopas xa-
paKTepu3yeTcs HayanoM WUCMONb-
30BaHUsA CTEPEOCKONUM Npu GoTo-
CbeMKe C NIeTaTeNbHbIX annapaTos;

— aHanutuyeckas oTo-
rpamMmeTpus, KOTopas Hayanacb B
1960 r. c n3obpeteHuns IBM u wu-
POKOTO MPaKTUYECKOro MCMoNb30-
BaHWA aHANUTUYECKUX METOLOB;

— uudposas dororpammer-
pua (c 1980 r. no HacTosee Bpe-
Ms). ITOMY Nepuofy npefLecTso-
Ba/ 3anyck MepBOro WUCKYCCTBEH-

Horo cnyTHuKa 3eman (1957 r.), a
Mo3¥e — CMYTHUKOB ANCTAHLNOH-
HOTO 30HAMPOBAHUA 3eMIU U3 KO-
cmoca (Landsat, 1972 ).

~ OcHoBbl uucppoBOit oTo-
rpammeTpumu

CoBpeMeHHOEe pa3BUTUE KOM-
MbIOTEPHbIX TEXHONOTWIA, @ TaKxe
TeopeTuyeckue MccnefoBaHns B
o6nact 06paboTKM 1306paKeHUN
chenanu BO3MOXHbIM MpUMeHe-
Hue undposbix metogos. Chopmu-
poBanacb uudposas cdoTorpam-
MeTpus, roe GoTorpammeTpuyec-
Kue npouecchl MOJHOCTbIO aBTO-
MaTU3MPOBaHbl 33 CYET UCMONb30-
BaHUA LUDPOBLIX M306paxKeHuii,
nosly4yaeMblX MyTeM CKAHUPOBAHUS
(hOTOCHUMKOB MAM HEnocpepnct-
BEHHO C NMOMOLWb0 LM(POBbLIX Me-
TPUYeCKUX Kamep.

B obwem Buae uncposas do-
TOrpaMMeTpus MNOHUMAETCA Kak
HOBOEe HanpasfeHue B oTorpam-
METpUM, KOTOPOE OCHOBbLIBAETCH
Ha UMPPOBLIX M300paXKeHUAX, B
oTAKYKe 0T 06LLen3BeCTHOI (oTo-
rpammeTpuu, 6asupymoleiica Ha
(hoTOCHUMKaAX.

B omimume ot aHanorosoit u
aHanUTM4Yeckoil oTorpamMmeTpumn
B UuMdposoi poTorpammeTpun me-
TpUYecKas W CeMaHTU4YecKas WH-
tdopmaumus pna chotorpadupo-
BaHHOrO O0ObEKTA BLIBOAUTCA HE
no ctotorpaduyeckomy n3obpa-
KEHUI0 NPU NOMOLM M3MEpEeHUit
aHasoroBoi WAM aHANUTUYECKON

annapatypoi, a no uudppoBomy
1306paxKeHnto, BBEAEHHOMY B
KOMMbIOTEP U NONYYEHHOMY Heno-
CpencTBeHHO LudpoBoN Kamepon
WIN MyTEM CKAaHMPOBAHUS CHUMKA,
nosy4yeHHOro hoTokamepon.

Cuctembl (obopynoBaHue u
nporpaMmmHoe obecneyeHune), npu-
MeHseMble B LncdpoBoi hoTorpam-
MeTpum, 06ecneynBaloT He TONbKO
“3MepuTeNbHble NpOLecChl, HO K
MOTyT 3aMeHWTb TpafULMOHHOE
toTorpammeTpuyeckoe o6opyno-
BaHWe, TaKOe Kak, Hanpumep:

— YCTPOMCTBO AN MAapKUpOB-
KW W NepeHeceHns ONopHbIX ToYeK
Ha (OTOCHUMKMU;

— MOHO- MAW CTepeoKoMnapa-
TOpbI;

— aHasnoroeble WNU aHaNUTH-
yeckue cTepeoannaparsl;

— opTO(OTOCUCTEMBI.

Cuctembl, npumeHsemble B Lud-
poBoit (hoTorpammeTpuu, NO3BO-
NAKOT NOMHOCTbIO BBINOMHATE WAM
obecneynBatb  aBTOMaTU3alMio
psafa GoTorpaMMeTpUYecKnx npo-
LLeCCoB, BKtOYas:

— hoToTpUaAHTYNALMIO;

— co3jaHne mopenu penbeda
unu mectHoctu (DEM/DTM);

— COCTaBfieHMe 3/IEMEHTOB CH-
Tyaumu;

— opTodoToCcKoNuIo;

— KapTorpaduyeckne u pe-
NPOAYKLMNOHHbIE 33fauK;

— UM3[aHue KapT.

Takum 06pa3om, UUdhpoBbIe CU-
CTeMbl NO3BONAIOT BbINONHATL BCE



TEXHOJIOTUUH

npouecchl CO3[aHMA KapT noche
NpoBEAEHUs1 COOTBETCTBYIOLLMX
npefBapuTenbHbIX paboT (aspo-
CbeMKa M OnpeaeneHue KOOpAu-
HaT OMOPHbIX NYHKTOB). Kpome To-
ro, B M306paxKeHus, noayyaembie ¢
noMoLlWbio  LUDPOBLIX CUCTEM,
MOXHO BBOAWUTb KOppeKLMi0 Mo
AaHHbIM CMYTHUKOBbIX U3MEPEHUIA,
BbIMOMHEHHBIX KaK B BO3[yxe, TaK
U Ha 3emJe.

Mpu ucnonbzoBaHuu uudpo-
BbIX MeTOJ0B B (oTOrpamMmmeTpuy,
ANA MONYYEHWU METPUYECKOoi K
CeMaHTUYecKon uHpopmauum o
cdoTorpadupoBaHHOM 0OBLEKTE,
T. €. ANA CO3[,aHuA ero LMppoBoro
“300paxeHus, NPUMEHAOTCS Cre-
ayolme cnocoobbl.

1. ®oTorpacupoBaHue obbekTa
UMdPOBON METPUYECKOW KaMe-
poii. B 3Tom cnyyae cBeToBble Ny-
4y, mpyume oT 0ObEeKTa CbeMKMU,
nonagawT Ha GoKanbHyl nnoc-
KOCTb LnchpoBOiA KaMepbl U peruc-
TPUPYIOTCA C MOMOLLbIO [ATYUKOB
Kamepbl.

2. CkaHupoBaHue (OTOCHUM-
KOB, MOJIYYEHHbIX C MOMOLLbI0 MET-
puyeckux toTokamep. Moka 3ToT
cnocob 6onee pacnpocTpaHeH U3-
33 HanMuus Ha NpPOM3BOLCTBE
6onbloro Koanyectsa aspoctoTo-
Kamep, BbICOKOKA4YeCTBEHHbIX (ho-
Torpaduyeckux Martepuanos, a
TaKXe BbICOKOI cToMMOCTH Uund-
POBbIX METPUYECKUX KaMmep.

MonyyeHHas OfQHUM W3 3TUX
€noco60B UCXORHAA MHGOPMALUA
BBOJMUTCA B KOMMNblOTEP U 06paba-
TbIBA€TCA CheLuanbHbIMU  Mpo-
rPaMMHbIMW CPeACTBAMMU, C NMOMO-
b0 KOTOPbIX reHepupyetcs Lnd-
pOBOE MOHO- MU CTepeon3obpa-
XXeHUWe, [OCTYNHOe ANs pacno3Ha-
BaHWA YENOBEYECKUM TNa30oM.

YepHo-6enoe undposoe n306-
paXeHue MOXHO NpeACTaBUTbL B
BUE [BYXMEpHoit matpuupl G ¢
anemeHTamu g(m, n), KoTopble
MEHSAITCA OLHOBPEMEHHO C U3Me-
HEHMEM KOOpAWHAT M306paxeHus

g(0, 0) g(0,1) ... g(0,N-1)
g(1, 0) g(1,1) ... g(1,N-1)
g(M-1,0)  g(M-1,1) ... g(M-1, N-1)

X, V. Yucno nukcenein u cootser-
CTBYIOLLEE UM YMCNIO NAp KOOPAM-
HaT, KOHEYHO, @ HEe HempepbiBHO,
KaK Ha cHuMKe. lo3ToMy KOOpAM-
HaTbl B LWGDPOBOM M306paXeHUH
MOTYT ObITb TONIbKO AUCKPETHbLIMU.
MecTo KaXporo 3feMeHTa B Mat-
puue G onpefenserTcs no KOOPAM-
HaTaM n3obpaxeHus:

X = X0 + MAX, y = yo + nAy,
rmem=0,1,2,... M;

n=0,12...N;

Ax n Ay — uHTepBanbl Mexay
COCEAHMMU TOYKaMU M306paxe-
Hus (pa3mep nukcens).

Ha npaktuke npuHumaeTcs Ax =
Ay 1 N = M. [ins anementoB g(m,
n), COOTBETCTBYIOIWNX OfHOMY
nuKcento matpuubl G, npuMeHUMBI
TONbKO AMUCKPETHblE BENNYUHBI.

Matpuuy G, anemeHTamm KoTo-
poil aBnsioTcA 3HayeHus g(m, n),
MOXHO NpefCcTaBUTL Tak, Kak no-
Ka3aHo Ha pUCYHKe.

Matpuua G ABnAeTcA TOYHbIM
unchpoBEIM M306pPaAKEHNEM CHU-
Maemoro obbekta. Kaxpomy ee
3/IEMEHTY COOTBETCTBYET OAMH
nukcens. Benuuuna g(m, n), ot-
HECEHHas K KOHKPETHOMY MUKCe-
Nto, 0603HaYaeT ero NoJjoXKeHue B
matpuue G.

B umdposoii doTorpammerpum
HocuTenem MHoOpMaLnUn sBnseT-
ca nukcenb (pixel — PICture
ELement). Pa3mep nukcens 3aBu-
CWUT OT XapaKTepucTuK perucrpu-
pytoweii annapartypel (pa3petue-
HUA UNDPOBOI Kamepbl unu GoTo-
rpaMMeTpMYecKoro ckaHepa, npu-
MEHAeMOro AnA CKaHWpOBaHUA
toTocHuMKa). Mpu yepHo-Genbix
CbeMKax M306paxeHue nukcens
nmeeT cepblit UBeT. lpn LBETHbIX
CbeMKax CO3[aloTcA TPU MaTpULLbI
n3obpaxeHus G, nosyyeHHble B
pasHbIX CMeKTpanbHbIX Auanaso-
Hax C OHUM U TEM Xe pa3mepoM,
T. €. cywecrsyeT 670K M3 Tpex
cnoeB n3obpaxenus. Mpu Hakna-
AblBaHWUM Tpex M300paxeHuii co-
303eTcA TaKoe LBEeTHoe u306pa-
)KEHWe, KaKoe MpUBbIK BUAETb Ye-
nosevyeckuit mas. LipeTHoe 13006-
paKeHue 3aHMMaeT B 3 pasa 60/b-
e NamMATM KOMMbIOTEP], YEM Yep-
Ho-6enoe n3obpaxeHue.

Mpu wcnonb3oBaHuu undpo-
BbIX N306paxeHnii B poTorpamMme-

TpUM cnepyet UMeTb B BUAY, UYTO
ANA NoNyYyeHMa TOYHOCTU U3mepe-
HUA no uudpoBomy K306paxe-
HWI0, COOTBETCTBYIOLLEH aHANUTK-
yeckol oTorpammeTpum, pasmep
NUKCens [OMKEeH COCTaBAATb He-
CKonbKo MuKpoH. Korga 3apava
TpebyeT BbICOKOI TOYHOCTH, @ No-
Ny4YeHue pesyabTarta CylecTBeHHO
He 3aBMCUT OT BPEMeHHbIX 3aTpar,
HayaNbHbIM HOCUTENEM UHdOPMa-
umun ana undposon GoTorpammer-
pvMM BO MHOTUX CAy4asx BCe elle
0CTaloTCA a3pOPOTOCHUMKM.

TexHuyeckue cpeactsa pnA
uudpoBoii hoTorpammeTpun

[Ina ncnonb3oBaHus LUGPOBLIX
n3obpaxeHuit B hoTorpammeTpum
HEeoOX0ANMO cnelmnanbHoe TeXHU-
yeckoe o06opygoBaHWe W npo-
rpaMmHoe obecneyeHune, a Takke
COOTBETCTBYIOLLAA TEXHONOTUS.

TexHu4yeckne cpepacTBa, MuC-
nonb3yemble npu uudposon ¢o-
TOrpaMMeTpun ciepyiolme:

— uncpoBas MeTpUYECKas Ka-
Mepa;

— (oTOrpamMMeTpuIEeCKmii cKa-
Hep;

— umdposas doTorpaMmmeTpu-
yeckas paboyas cTaHuus.

LudpoBas merpuueckas Ka-
Mepa ClyXUT s perucrpauum
MPOCTPAHCTBEHHbIX 0OBLEKTOB B
ABYXMEpHOM roJjie JaTyuKamm Ka-
Mepbl. Mo cpaBHeHWIO ¢ METpUYEC-
KnuMu OTOKamMepamu, npuMeHe-
HUE LWU(POBbIX METPUYECKUX Ka-
Mep No3BOJIAET:

— poctuyb Gosee BbLICOKOMO
PafMOMETPUYECKOr0 paspelleHus;

— MoNyYuTh LiBETHOE W306pa-
KEeHUe;

— CHW3UTb 3aTpaThbl Ha nonyye-
HUEe UMGPOBOro U30b6paxeHUs no
CPaBHEHUIO CO CHUMKOM;

— COKpaTUTb BpeMs, 3aTpauyu-
BAeMOEe Ha CKaHMPOBAHUE CHUMKA
(HeraTuBHoOro thunbMa UK auano-
3UTUBOB);

— BbICTPO NOAYYMTH LUt poBOE
n3obpaxeHue (6e3 ckaHMpoBaHUs
CHUMKA).

HNatunkamu uudposbix MeTpu-
YECKMX Kamep MpeuMyLLecTBeHHO
apnsTca  matpuubl tina CCD
(Charge Coupled Device). OHu
MMEIOT ManeHbKue pasmepbl, Ha-
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LEXHbl M CTabUABHBI NPU 3KCNIya-
Tauumn. Ludposele MeTpuueckue
Kamepbl C TaKMMU JaTYMKaMU Ha-
3biBatoT CCD-matpuuamm (N3C-ma-
Tpuuamu. — flpum. ped.).

Ecan na XIX KoHrpecce ISPRS 8
2000 r., npoxoguslem B AmcTep-
name (Tonnangus), nonHodopmar-
Hble LudpoBble Kamepbl npea-
CTaBNAMM TONbKO upmbl
Zeiss/Intergraph Imaging (fepma-
Hus/CLLUA) u Leica Helava Systems
(CLUA), To Ha XX Konrpecce ISPRS
B 2004 r. B Ctambyne (Typums) kK
HUM pobasunuch Vexcel Imaging
(AscTpus/CLUA), Rollei
Fototechnic (lepmanus), Wehrli
and Associates (CLUA) n HIMM «[e-
ocuctema» (Geosystems, Ykpau-
Ha). B HacToswee Bpems Gonee 20
KOMMaHW W3 pasiuyHbIX CTpaH
paspaboTanu u npegnarawT uud-
pOBble a3poKamepsl.

doTorpammeTpuyecKue cKaHe-
pbl NpefHa3HayeHbl ons npeobpa-
30BaHusA oTorpaduyeckoro 13o6-
paXeHus cHUMKa (HeraTus, guano-
3UTMB) B LM(POBOE U306paKeHue.
CyliecTBEHHBIM  KOHCTPYKTUBHBIM
3/IEMEHTOM Nt06Oro CKaHepa ABAS-
erca CCD-matpuua. Jatuvk npeg-
cTaBnsieT coboil MpPeLn3UOHHYI0
nogswxHyto CCD-matpuuy, KoTopas
nepemellaeTcs No MO CHUMKA,
pa3mepoMm, Hanpumep, 23x23 cMm.
Yaue Bcero B doTorpammetpuyec-
KOM CKaHepe OCyLecTBAAETCS npe-
LM3MOHHOE nepeaBukeHne (Guib-
Ma. B atom cnyyae, nepep, CCD-mart-
puULOIi 3aUKCMPOBAH KaxAbli no-
cnepoBarenbHblil Kagp. Takum 06-
pa3oM, B CKaHepe MOXHO CKaHWpo-
BaTb KaK OTAENbHbI CHUMOK, TaK U
thunbm, 6narogaps Yemy HeT Heob-
XOLMMOCTU KOMUPOBATh [Mano3un-
TUBbI UM «Hape3aTb» UIIbM Ha OT-
LenbHble Kaapbl.

Nepsble doTOrpammeTpuyec-
Kue CKaHepsl PS 1
(Zeiss/Intergraph Imaging) u VA
3000 (Vexcel Imaging) nossunuce
B 1989 r. B HacToslwee Bpems
MOXHO NEepeYynCcinTb 0KONO WecTu
HauMeHOBaHUi (oTorpamMmeTpu-
YeCKWX CKaHepoB, KoTopble WC-
nonb3ylTca B uudposoi ¢oTo-
rpaMMeTpuu.

LUudposbie dotorpammerpu-
yeckue paboune CTaHUUMU ABNSA-

I0TCS HOBOM NpoAyKLMen u3 goto-
rpamMMeTpUYecKux Cpeacts pns
BbIBOAA METPUYECKOW U CEMAHTM-
YecKol MHdopMauun 1 npepgHas-
HayeHbl Ans GopMUpoBaHUs LNd-
poBoro u3obpaxeHus cdoTorpa-
tupoBaHHoro obbekTa. Mx ocHo-
BOW ABAAIOTCA aHanuTUYecKue
thoTorpammeTpuyeckme anroput-
Mbl. B oTiMyne oT aHanuTUYeCKUX
cucTem y unpoBbix poTorpamme-
TPUYECKUX Pabounx CTaHUMiA HeT
ONTUYECKUX U MEXAHUYECKMUX 3ne-
MEHTOB, TaK Kak Bce AeNcTBUS
OCyLEeCTBNAIOTCA MOCPEeACTBOM
KOMMbloTepHON 06paboTkn Und-
POBbIX N306paXeHNIA.

Undposas ¢oTorpammerpuye-
CKas CTaHuMs npeacTaBnseT co-
6ot npoueccop ¢ nepucepuitHbiM
o60pynoBaHNeM, TaKUM Kak, Ha-
npumep:

— MOHMTOP C BbICOKOW paspe-
waruiei cnocobHoCTbIo;

— YCTPOWCTBO A5 CTepeoHab-
N0AEHNs;

— W3MepuTenbHble YCTPOoiicTBa
pasnuyHoro Tuna: Tpak-6os, pon-
nep, cneuuanbHas Mbllb, pyyHble
Koneca v nepanu.

[ins npepcraBnenus undposbix
CTepeou3obpaxeHnit Ha MOHUTO-
pe uudposoii paboyeit CTaHLUK
NPUMEHSAIOTCA Clefylolme Cnoco-
Obl.

1. MNoka3 OfHOBPEMEHHO [BYX
“300paxeHUnl Ha 3KpaHe, pasfe-
JIEHHOM Ha [B€ 4acTu, U Ux Habnto-
AEHVe Npu NOMOLM cCTepeocKona.

2. Toka3 ABYX COBMeLeHHbIX
LBETHbIX M300pa)keHUit Ha Bechb
3KpaH U WX CTepeocKonuyeckoe
HaO/II0AEHME NPY MOMOWM AaHAMKU-
(hnyecKux 04KoB.

3. 0gHOBpEMeHHbI NOoKa3 ABYX
“306paKeHUin Ha BECb IKPaH Npu
yactoTe 100 I 1 ux ctepeockonu-
yeckoe HabnAeHWe C NMOMOLbI
CneuuanbHbIX O4YKOB, OfHOBpe-
MEHHO NponycKatlnx n 610KUpy-
fowux ceT. [Ins cUHXpOHW3aLUK
paboTbl MeXAy 3KPaHOM M OYKaMK
HeobxopumMa CBA3b. MexaHuyec-
Kas Bepcus paboTbl C TaKUMK 0Y-
KaMW 3aMeHeHa 0YKaMW C XUJKO-
KpUCTananyeckum 3aTBOPOM.

4. 0pHOBpeMeHHOe reHepupoBa-
HUEe ABYX M300PAXEHW U UX CUH-
XPOHU3WPOBAHHbI NOKa3 Ha Nons-

pU3MPOBAHHOM 3KpaHe. YTobbl fo-
CTuyb cTepeo3dddekra onepatop
LOJXEH CMOTPETb Ha 3KpaH Npu no-
MOLLM MONAPU3ALMOHHBIX OYKOB.
Mepsble unposble dhoTorpam-
MeTpuyeckue paboyue CTaHUUK
ObiM pa3paboTaHbl U U3roToBNE-
Hbl ClefyloWnMU KOMMAHUAMK:
Leica Helava Systems,
Zeiss/Intergraph  Imaging wu
Supresoft (Kutait). B HacTosee
BpPEMS KOJIMYeCTBO TaKUX CTaHLMIA,
pa3paboTaHHbIX  Pa3NUYHBIMU
KOMNAaHMAMU, HACYUTbIBAET He-
CKOJbKO [1eCATKOB.
~ Wroru 48-i1, 49-i n 50-1 co-
TOrpaMMeTpUUYeCKUx Hepenb
PaccmoTtpeHue u obcyxaeHue
pa3Ho06pa3HbIX BONPOCOB BO Bpe-
Ms 48-it (2001 r.), 49-# (2003 r.)
un 50-i (2005 r.) hoTorpammeTpu-
YecKUX Hepenb, MPOXOAMBLIMX B
Lrytrapte (fepmanus), no3sonser
chenarb cnefytolue BbiBOABI.
MoauyepkHyTo, uTO 6Oyayuiee,
HECOMHEHHO, 3a uudposoin ¢oTo-
rpamMMeTpueit, KOTOpas BO MHOTUX
CTpaHax MOMHOCTbIO 3aMeHuna
aHanoroByto, a B HEKOTOPOM CMbIC-
Jle U aHanuTuyeckyo GoTtorpam-
meTputo. Ludposas doTorpamme-
TpWS yTBEpPAMNACL KAaK NPOWU3BOL-
CTBEHHAsN TEXHOJOTUA.
Pacwwupunacb HomeHknatypa
undpoBbIX MeTpUYeckux kamep. B
2005 r. B NpOM3BOACTBE HAaXOAU-
nocb npumepHo 100 umcpoBbIX
KaMmep C pasiMyHbIMU BO3MOXKHOC-
TAMU WU 06NACTAMU NPUMEHEHUS,
Torga Kak B 2002 r. nx Konn4ecTso
COCTaB/IANO TONbKO CEMb.
HecmoTpa Ha cpaBHUTENbHO
WIMPOKOE pacnpocTpaHeHue und-
POBbIX KaMep, HEKOTOpble BOMpO-
Cbl BCe elle 0CTaloTCA OTKPbITHIMU.
OfHWUM U3 HUX, HanpuUMep, ABNSAET-
cs npobiema KanmbpoBKK Lndpo-
BbIX Kamep. Kanubposka doTtoKa-
Mep BbINONHAETCA COMAcHO YT-
BEPXAEHHbIM  MEXAYHAPOLHbIM
CTaHAapTaMm, cepTudukatel 0 Ka-
NMOPOBKE YHUDULMPOBAHBI, YTO
JAeT BO3MOXHOCTb CPaBHMBATb
napameTpbl pasHbix (oToKamep.
YTo KacaeTcs kanubposku uudpo-
BbIX KaMep, TO B HACTOSLLEE BPEMS
HET YCTAaHOBJIEHHOTO CTaH[APTa, U
Kaxpas Gupma BbINONHAET Kanuo-
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pOBKY COGCTBEHHBIM crnocobom. B
pe3ynsTate GUpPMbl NPEACTaBAAOT
TaKMe TexHUYecKue XapaKTepuc-
TUKM Kamep, KOTOpble He No3Bos-
0T CPaBHUTb LM(POBbIE KaMepbl
pas3nnyHbix npoussopautenei. lo-
Ka HafieXHbIM CNOCOGOM CpaBHe-
HUA LMPPOBLIX Kamep oCTaeTcs
OLEHKa TOYHOCTU MO pe3ynbraTam
CbEMKMN 3KCNepUMeHTaNbHbIX yya-
CTKOB.

Ncnonb3oBanue oTokamep
0CTaeTCs 3HAUUTENbHBIM.

MpofonkaeT COBEPLIEHCTBO-
BaTbCA KayecTBO (DOTOMNEHOK WX
BeAyWMMU NPOU3BOANTENAMMU, U3-
3a Yero Ha NMpOW3BOACTBE COXpa-
HAETCA WUCMoAb30BaHWe uabMo-
BbIX Kamep.

CoBpeMeHHas a3pocbeMKa Bbi-
MOJHAETCA  WCKNIOYNUTENbHO B
LUBETHOM peXUME.

Oxwupaetcs napannenbHoe uc-
nosb30BaHNE aHaNOoroBbIX U Lnd-
pOBbIX Kamep ele npumepHo 10
net (Kak 370 6bi10 B NKOOUTENDL-
cKoii hoTorpacum).

3HaunTenbHO BO3pPOCTA Npou3-
BOAMTENBHOCTb PaboT, BbINONHAE-
MbIX C NOMOLbi0 LudpoBon doTo-
rpamMmeTpun.

Pacwupsetcs npumeHeHue me-
ToZja BO3JYLHOIO Ia3epPHOro CKa-
HUpoBaHUsA (NnasepHoil nokauuu)
ANA MONyYeHUs TPEXMEpPHOW WH-
thopmaLum o MecTHoCTU.

YcunuBaetcs coBmecTHoe (MH-
TErpupoBaHHOE) WCrMoAb30BaHNe
NIa3epHOr0 CKAaHMpOBAHMA M CTe-
peodoTorpammetpun (npu BO3-
LYWHOW M HA3eMHOII CbeMKaXx).

MosBUAKUCL HOBble Hampasne-
HUA B Pa3BUTUM @3POTPUAHTYNA-
LMK, B YACTHOCTW, NMPOrpamMMHble
MOLYNN KOCMUYECKOW TpUAHryns-
umu.  Hanpumep,  KOMnaHus
Intergraph (CLLA), kpome cyuecT-
BYIOLLEr0 MOLyNs L a3pOTpuaH-
rynaummn ImageStation Automatic
Triangulation, co3pana oTaenbHbIi
mopyne ImageStation Satellite
Triangulation.

Bce uyale Ha npakTuke npu as-
pOCbeMKax MPOAONbHOE NEePEeKpbI-
Tue ysenuyusaetcs ¢ 60% 1o 80%,
a B HEKOTOPBLIX C/y4yasx yBeNuYu-
BAETCA 1 NOMEPeYHOe NepeKpbiThe
¢ 30% po 60%. C yBenuyeHuem
nepekpeiTua pocturaetcs 6onee

3 peKTMBHOE  MCNONb30BaHME
LEHTPaNbHbIX YacTeil Aa3POCHUM-
KOB, 4YTO WMeeT CyllecTBEHHOe
3HAYEHWE NPU U3TOTOBJIEHNUMN KapT
M OpTO(OTONNAHOB HACENEHHbIX
MYHKTOB CO CPaBHUTENIbHO BbICO-
KUMU 3LaHNAMU.

VTBEpKJAeTCs MHEeHWe, 4TO
OKOHYATeNIbHbIM pe3ynbTaToM Lu-
¢hpoBoii hoTorpammeTpum ABAAET-
CA NpeuMyLecTBeHHO OpTOdOoTO-
nnaH. 310, N0 BCeW BEPOATHOCTY,
NPOUCXOLUT MOTOMY, YTO OH WU3ro-
TaBNWUBAETCA B 3HAYUTENbHON CTe-
neHu GbicTpee, yem Tonorpaduye-
CKas KapTa u sBnsietcs Gonee fe-
lWeBbIM N0 CpaBHeHMto ¢ Hel. Cne-
LVeT UMETb B BUAY, YTO 0ObeM ce-
MaHTUYecKo uHdopmMauuu LBeT-
Horo opTohoTONNaHa 3HAYUTENEH,
HO ero MeTpuyecKue KauyecTsa Hu-
e, YeM Ha KapTe.

Mpogonkaer  pacwupaTbCS
NnpUMEHeHUe TpexXMepHoii BU3ya-
NN3aunMM npu oTOGpaXKEHUM To-
POACKOI Cpefibl, apXUTEKTYPHbIX 1
apxeonornyecknx NaMaTHUKOB.

YBenuuueaercs WCnonb3oBa-
HMe KOCMUYECKMX CHUMKOB mpe-
WMYLLECTBEHHO AN OOHOBNEHUS
MeNIKOMacWTabHbIX U CpefHemMac-
WTabHbIX TONOrpacmyecKmnx KapT.

HauuHaetca npumeHeHue men-
KUX U CPefHUX CUCTEM ANs a3po-
CbEMKM, COCTOAWMX U3 KOMOUHA-
LMW HeCTaHAAPTHOrO NeTaTeNbHo-
ro annapata ¥ BU[EOKaMepbl.
[pumepom TOMy siBRAETCA CucTe-
ma DigiFLY komnanum IGI (lepma-
HUA), NoAxoasAwas ans doTorpa-
(h1poBaHMA NIMHEHHbIX 06BEKTOB.
Ve ecTb nepBbiil MHOroOGeLat0-
WKUA ONbIT MCNONb30BAHUA 3ITUX
cucTem.

~ MepcnekTuBbl  BHEeApeHUA
uucdposoit poTorpammeTpun

Mpwu peweHnn Bonpoca o BHep-
peHun uudposon GoTorpammer-
pun B NPOM3BOACTBO Ciefyer
VYTOYHUTb Cneflyioliee:

— oXupgaemblii 06beM U BUA
thoTorpammeTpuyeckon npoayK-
unu;

— dakTuyeckoe Hanuuue ¢o-
TOrpaMMmeTpuyeckon CbeMOYHOM K
M3MepUTeNbHONM annapatypsl;

— COCTOAIHMe CyluecTBytoLel
HOPMATMBHO-TEXHUYECKON 6a3bl

4ns umdpoBsoii hoTorpaMmMeTpum;

— TeXHUYeCcKUe XapaKTepucTu-
KM M CTOMMOCTb npeafiaraemblx
uMbPOBbIX CbEMOYHBIX U 06paba-
ThIBAOWMX CUCTEM;

— TOTOBHOCTb CMELUanUCToB
3aHMUMaTbCA OpraHu3auuen u Bbl-
nosiHeHWem paboT MeToaoM Und-
poBo# choTorpammeTpum.

B cBA3n c 3TMM xoTenoch Obl
[aTb HEKOTOpbIE peKOMeH[aLuK.

1. BHeppeHue umdposoii ¢o-
TOrpamMeTpuu B NPOU3BOACTBO
He0OXOAMMO HauMHaTb, Npexpe
BCero, ¢ npuobpeTeHus LU poBoii
tdoTorpammeTpuyeckoit paboueit
CTaHuuu.

2. 3aTeM HYXHO OMpefenuTbCa
CO CnocoboM CbeMKM 0OBEKTOB: C
noMmoLLblo GoToKamepsl uau Lud-
pOBOI Kamepbl.

Cbemka c nomowbio LMpoBOIA
Kamepbl ABNAETCA NPeAnoyTUTENb-
Hee 13-3a pPAAA TEXHUYECKUX U
3KOHOMMYecKux npuuuH. C gpyron
CTOPOHbI, 3TOT CMOco6 CbeMKM
npefnonaraet, 4To B NPOU3BOACT-
Be GyAyT MCMONb30BaThCA TONbKO
uncposbie hoTorpammeTpuyec-
Kne pabouue cTaHuum.

Cbemka c nomolybto hoTokame-
pbl A3€T BO3MOXHOCTb NPU 3HAYM-
TeNbHOM 06beMe NPOAYKLMM YaCTb
ee 06paboTatb C UCNONb30BAHUEM
aHanoroBoro 060pyAoBaHMA, HO
ans uucdposoii 06paboTku noTpe-
OyeTcs Hanuuue oTorpammeTpu-
4ecKoro ckaHepa.

Henb3s uckno4aTb BO3MOXK-
HOCTb NPMBNEYEHUS CTOPOHHEN
(Hanpumep, MHOCTPAHHOI1) KoMNa-
HUKM 018 CbeMKU LUMbPOBOI Kame-
poii uau hoToKkaMepomn, ans yero
Oyaetr HeobxoauMo pewuTb psf
OpraHM3aLuMoHHO-NPaBOBLIX BO-
npoCoB.

3. MNpu BeIGOpE annapatypsbl gas
uncposoit dotorpammeTpum (Ka-
Mepbl, CKaHepa, poTorpaMmMeTpuye-
CKoit paboyeii CTaHLMM) Henb3sA
OnMpaTbCs TONbKO Ha 0ObABIEH-
Hble NPOWU3BOAUTENAMU U [UCTPU-
OblOTOPAMM HOMUHANbHbBIE KAyecT-
Ba. HyXHO yunTbiBaTb OT3bIBbI,
ny6anKyemble B npodeccuoHasb-
HbIX MEXYHAPOAHbIX U3LAHUAX.

4. [ins rocygapcTsa co cpaBHU-
TeNbHO HeboMbWOo naowanbo
OrpaHUYeHHbIMU 3KOHOMUYECKM-
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MW BO3MOXHOCTAMM AOCTAaTOYHO
nmetb LudpoBylo GoTorpammer-
puyeckylo pabouyio cTaHumio. 3a-
TeM Heobxoaumo npuobpectu ho-
TOrpaMMeTpuyeckuin ckaHep (u3-
33 ero BbICOKOW MPOM3BOAUTENb-
HOCTW), @ NOTOM U LMdPOBYIO MeT-
pUyecKyto Kamepy.
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RESUME

A short review of the develop-
ment of photogrammetry is fol-
lowed by an outline of the funda-
mentals of digital photogrammetry.
Among the issues considered in this
article are digital systems, manners
of approach, digital photogrammet-
ric images and their creation, infor-
mation carriers, technical means.
Conclusions related to the 48th,
49th and 50th Photogrammetric
Weeks in Stuttgart (2001, 2003 and
2005) are drawn. Circumstances to
be taken into account prior to
implementation of digital pho-
togrammetry in production are
examined as well as how this imple-
mentation should be materialized
in the practice.
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TEXHOJIOTUUH

LUDPOBAA
A3PODPOTOTONOIPADUA.

UTOI'N 2006 NOJA

E.M. MepBepes («TeoJINJAP»)

B 1986 r. okoHuMn (akynbTeT aBTOMaTUKW W BbIYUCIUTENbHOW TeXHUKW MOCKOBCKOrO 3HEpreTuyecKoro
MHCTUTYTa MO CMEeLWanbHOCTU «INEKTPOHHble BbIYMCIUTENbHbIE MalMHbI». [locne OKOHYaHMA WMHCTUTYTA

pa6otan B focHUW AsnaumoHHbix cuctem, ¢ 1997 r. — B 3A0 «OnTaH Jiumutea», c 2002 r. — B KomnaHuu
«leokocmoc». C 2005 r. no Hactoswee BpeMa — reHepanbHbili AupekTop kKomnaHuu «leoJ/INJAP».
OpHoBpeMeHHO sBnfeTcA goueHTOoM Kadeppbl «[puknagHas reogesus» MUWTAuK. Kangupatr texHuuyeckux
HayK.

Komnanusa «leo/INJAP» B
2006 r. ocTanacb BepHa cebe U
nojnepxana cratyc O4HOro M3
JIMAEPOB POCCMIACKOTO pblHKA B
pasBuTUW W BHEAPEHWUM nepe-
AOBbIX a3POCHEMOYHbIX TEXHO-
noruii. bonee nopgpo6Ho ¢ pe-
3ynbTaTaMu LeATeNbHOCTU KOM-
nanum «feoJINJAP» moxHO 03-
HAaKOMUTbCA Ha OOHOBJIEHHOM
caiite www.geolidar.ru, kKoTo-
pbli OTKpBINCA ANA noceTuTe-
neln Kak pa3 B KaHyH Hosoro
2007 ropa.

[lymato, 6yneT npaBuIbHO Nno-
roBOpuUTL 06 MTOrax rofa B yac-
TW OCHOBHbIX TEXHONOTMYECKUX
TEHAEHUMA, MPOABUBLLNXCA WUAU
ykpenusluxcs B Poccun 3a oT-
yeTHbIn nepuog. He mory cka-
3aTb Ha «POCCUMNCKOM pblHKE
reoMHOpPMaLMOHHbIX TEXHONO-
rMil», TaK KaK CYMTalo, YToO 3TOT
PBIHOK 10 CMX NOP HE COXUACS.
K coxanenuio.

Ntak, 0 TexHonornyeckux
uTOrax.

CpenctBa BO3AYWHON na-
3@pPHOI NOKALMM MO OCHOBHBIM
napameTtpam — MpoOU3BOAU-
TENbHOCTU U TOYHOCTM — B
2006 r. 3aMeTHO NPOABUHYNUCD.
MaBHble npou3BoauTENn —
Optech, Inc. (KaHaga) u Leica
Geosystems (LUseiiuapus) o6b-
ABUAU O BbIXOAE HOBbIX BO3AYLL-
HbIX Nla3epHbIXx ckaHepos ALTM
Gemini u ALS50-II, cooTBeTcT-

BEHHO, C 4acTOTOW 30HAUPYIO-
Wwux umnynscos 6onee 150 kI u
LaNbHOMEPHON TOYHOCTbIO Ha
VPOBHE MNepBbIX CAHTUMETPOB.
Takxe BecbMa Brevamisowme
3asBJIeHUsA MO 3TOMYy MoBOAY
cpenann kKomnaHum TopoSys
(fepmanus) u Reigl (ABctpus). C
Gonblioi foneil BEPOATHOCTH
MOXHO NPeAnoa0XnTb, 4YTO B
2007 r. nosBATCA NpubOpSI, Ha

npakTuke  obecneyusatwwme
Npou3BOAUTENLHOCTL  Hosee
200 Klu.

B 3HauuTenbHom cTeneHu
pa3paboTynkam yaanoch npe-
0[0N€eTb OrpaHUYeHune, CBA3aAH-
HOE€ C HEBO3MOXHOCTbIO BbIMOJI-
HEeHMUs BbICOKOYACTOTHOIO CKa-
HUPOBaHWUA C GONbLWMUX BbICOT.
[lo HepaBHero BpemMeHM 310 Or-
paHuWyeHue Bblpaxanocb ¢op-
Mynown:

FxH<150 Kly-km.

T. e. pNA 4acToTbl 30HAMPYHO-
wux umnynbcoB F =100 kly BbI-
COTa CbeMKU I0/KHA OblNa Bbl-
Gupatbcs B npegenax 1500 M,
npu yactote F = 150 kly — B
npepgenax 1000 m n 7. 4.

B npaktuyeckom nnaHe 370
OrpaHWyeHune CTano COCTaBNATH
cepbesHyio npobnemy B nocnep-
Hue rofbl. [leicTBUTENBHO, yBE-
NIMYeHne MpOoU3BOAUTENbHOCTH
CKaHepa BbI3blBAaeT eCTeCTBEH-
HOe cTpemNeHue nonetarb no-

Bbllle, YBENNYUB 3axBaT U CO-
KpaTtuB n3gepxku. Kak pas ato-
ro W He yAaBanocb cAenatb no
YKa3aHHbIM Bbllle MPUYUHAM,
Ho BoT Tenepb KOMMNaHus
Optech aHoHcupoBana u peanu-
3oBana B mogenu ALTM Gemini
TexHonoruo Multipulse, koTto-
pas Mo3BOASET NPUEMHUKY He
AOXMAATbCs BO3BpaTa npepbl-
AYLLero 30HANPYIOLWEro UMMYb-
ca ans u3nyyeHus Tekywero. A
MMEHHO C 3TUM U1 BbINO CBA3AHO
OnMCcaHHOE BbilWe OrpaHuyeHune
«yacTtoTa-Bbicotay. O Hanuyumm
nofo06HON BO3MOMHOCTU 0Obs-
BUNa M Komnawua Leica
Geosystems, Ho aBTop 06 3TOM
He pacrnonaraer nogpobHocTA-
Mu. [losBneHne TexHONOTMUK
Multipulse oxupanocb faBHO.
YauBAseT ToNbKO, YTO HYXKHOE W
He camoe CI0XHOoe B TeXHUYec-
KOM NnjaHe pelleHue He NosiBU-
JI0Cb paHblue.

Ipyrum 3ameTHbIM [OCTMIKE-
HUEeM SBMNOCb Hayano MCMoJb-
30BaHMA Pa3NNYHbIX LMGDPOBLIX
MeTo0B 00paboTKM nasepHo-
NOKaUMOHHOro curHana. Tak,
komnaHua Optech, HauuHas c
2006 r., B KayecTtBe Onuuu K
ALTM npeanaraer 610K
Digitizer, no3sonstowuin, Kpome
BCEro Npoyero, 3HaYMTesbHO No-
BbICUTb KaK AafbHOMEpPHYI0 TOY-
HOCTb, TaK M paspelieHne no
LanbHOCTK.
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B 2006 r. akTMBHO 06CyXAaa-
NN: BO3MOXHOCTb CO3[aHUSA
LBY/IYYEBbIX N1a3epHbIX NOKATO-
pOB; [AOCTUXeHWe B CKOpPOM
BPEMEHM YacTOTbl MMMNYAbCOB B
1 [Ty, ymeHbleHWe pa3mepoB
CKaHepa [0 MWKPOBOJHOBOIA
neyn u MHoroe gpyroe. Yto X,
nogoxnaem. JlazepHas nokaums
nepectana paccMaTpuBaTbCA
KaK 3K30TWYeckas TeXHONOrwus,
YTO, C OLHON CTOPOHBI, FPYCTHO,
TaK KaK poMaHTUYeCKuUi nepuog
ee UCTopWM npowen, Ho, C Apy-
ron — roBOPUT O HACTyNuBLIEN
3penocrtu.

LUudposas aspocororono-
rpagua npoponxaeTr pasBu-
BaTbCfA, OKa3blBas 3aMeTHoe
BNMAHME Ha Na3epHylo JoKa-
LMIO N OOHOBpPEMEHHO NMOABEp-
rascb BAMAHMIO C €e CTOPOHbI.
BHumaHue cneumanucros, oco-
OEHHO Tex, KTO He paBHOAYIEH
K npobiemMam COBPEMEHHOrO
OMCTAHUMOHHOTO aBMaLMOHHO-
ro 30HAMPOBaHUA, B NoCieHue
roA-gBa B 3aMETHOW CTeneHw
nepekaioynnochk € NasepHbix
NOKaToOpOB Ha LM(POBLIE a3po-
cdotoannapatel. [lo cpokam
OKOHYaTenbHoW «undpoBusa-
umm» Poccum HeT epumHCTBA
MHeHui. [leccumuncTel monara-
IOT, 4TO 3TO CIYYMTCA HE paHb-
we, yem yepe3 8-10 nert, Korga
NoAHOCTblO BbipaboTaloT pe-
cypc knaccuyeckue RC-30, LMK
W Apyrue aHanoroBble KaMmepsl,
KoTopbix «bonee, yeM pocTa-
TOYHO ANA yAOBNETBOPEHMUA NO-
TpebHOCTW OTpaciuM B Hauuo-
HafbHOM MacwTabe». [pyrue
npeapekaT B bankailwmii rog
nosBaeHue AXNOTaXHOro
Cnpoca MMeHHO Ha undpoBble
aspodoToKamepsl.

1 CKNOHeH cornacuTbCA € no-
cnegHumn. Poccus nouytu Bce-
rAa noBTOpsieT 3apybexHblit
OMbIT C ONO3JaHMeM Ha He-
CKOJIbKO J1eT, @ TaM OKOHYaTeb-
HbIW NepenoM HacTynun B
2005-2006 rr. 3HauyuT, Ham oc-
Tanocb nopoxaare 1-2 roga u

paboTaTb aHaNOroBbLIMU KaMe-
paMu CTaHET «He MPEeCTUKHOY,
«OYPHBIM TOHOM» W NMPU3HAKOM
TEXHONIOrMYeCcKoW OTCTanocTu.
Monarato, 4TO0 3TOT MCUXOOTU-
Yeckuit MoMeHT niitoc Geccnop-
Hble TEXHONIOTMYECKME Mpenmy-
wecTea uudposoii aspocoTo-
rpamMMeTpUYeCcKO TeXHUKU B
Onuxaliee Bpems NpUBEAET K
paguKanbHOMY  MOBbIWEHUIO
cnpoca Ha uudposble a3pocbe-
MOYHblE Kamepbl. XOTA yXe U
ceiiyac 3TOT cnpoc He man. 3a
nocnegHui roj  KOMMNaHua
«leoJINJAP» ocywectBuna no-
CTaBKy MNM nognucana corna-
WEeHWA 0 NOCTaBKe Ha TeppUTo-
pun 6GbiBwero CCCP yeTbipex
undpossix kamep UltraCamD u
UltraCamX komnanuu Microsoft
Vexcel (CLUA), 3KCKNIO3MBHBIM
ANCTPUOLIOTOPOM KOTOPOIi 5B-
nsetca. CnefyeT oTMeTUTb, 4TO
MMeHHO B 2006 T. GblNa aHOHCH-
poBaHa kamepa UltraCamX, ume-
lowasa kKagp pasmepom 136
Mnukceneit ¢ MUHUMaNbHbLIM
uHTepsanom ¢oTorpaduposa-
Hua 1,3 ¢ — B HacToALee Bpema
Haubonee NPou3BOAUTENbHAS B
mupe (cM. feonpocdu. — 2006.
— Ne 3. — C. 24-26).

B omnmume oT npuknagHom
na3epHon nokauuu uudposas
aspodoTocheMmKa elle Aaneka ot
nepuopa 3penoctu. Bo mHorom
13-3a 3TOr0 HaKan JUCKYCCUiA No
BONPOCY NPUMEHUMOCTU U Liene-
C006pa3HOCTU WCMNOb30BAHMUSA
3TON TEXHUKM MO-NpEXHEMY Be-
K. [lmana3oH MHeHWit pocTa-
TOYHO LWMPOK, @ MPOTrHO3bl pas-
JINYHBIX 3KCNEPTOB pasnuyaloT-
cA AuameTpanbHo. TexHonorus
HAaxXOAUTCA B CTaAWUU Mepexoj-
HOro mpolecca, a noToMmy, CTa-
pascb O0CTABATbCSHA XOTb YyTb-
4yTb [OOPOCOBECTHBIM UCCNEAO-
BaTesieM, BbljaBaTb KOHKPETHble
MporHo3bl OonacHo pns cobcT-
BEHHOI penyTauuu.

MoaTomy, 6e3 noxHoro nago-
ca ¥ NpeTeH3Un Ha OKOHYATeSb-
HOCTb CYX[JEHWIA, NpocTo nepe-

YMCIO OCHOBHbIE TEMbI
LWMXCA AUCKYCCHIA:

— Korpa xe undposas aspo-
(hoTOCHEMOYHAA TEXHUKA BbITEC-
HUT aHanorosy? Yepes rog nnu
yepe3 10? [lo MHeHuiO aBTOpa
— CKopo.

— Ectb nu Gyayuiee y aBua-
LLMOHHBIX METOA0B CbEMKMW Mpw
CTONIb CTPEMUTENILHOM Nporpec-
ce metonos [133 n3 kocmoca? Mo
MHEHWIO aBTopa — BOMPOC
chopMynMpoOBaH HEKOPPEKTHO,
TaK Kak C NOMOLLbID 3TUX MeTo-
[OB AWUCTaHLWOHHOMO 30HAMPO-
BaHMA peLlaloTcA pasHble 3aja-
4M. ITO MHOTUM NOHATHO KTaM,
a CKOpo OymeT MOHATHO BCEM W
«3[EeChy.

— bypet nv undposas aspo-
(hoToChbeMOYHasA TEXHUKA felle-
BETb? 3TO OCHOBHOW BONPOC, HO
eCTb ele W rpynna npou3Boj-
HbIX K HEMY BOMPOCOB:

a) CTouT nn yxe cetyac noky-
natb uncposbie aspodoToanna-
paTbl MAM elle HEeMHOro Mojo-
WAaTb?

6) Kakoro knacca npubop
BbIOpaTh, BEAb OHU pa3nuyaloT-
s B LleHe Ha Nopajok?

Ha nocnegHem acnekte npo-
6nemMbl XoTenocb Obl OCTAHO-
BUTbCA YyTb NnogpobHee. Tak by-
LVT X OHU [ielieBne 1 Yero BO-
obuwe xpatb cneumanucram? C
MOEN TOYKU 3PEHUS, CUTYyaLMA B
undposoit aspodoToTonorpa-
(MM HAMHOrO MHTEpeCHEE, YeM,
Hanpumep, B TOW e Nna3epHou
JloKaLumMu.

MocTapalcb MOACHUTL CBOIO
mblcnb. [pou3BoacTBO nasep-
HbIX IOKATOPOB, PaBHO KakK U aB-
TOMOGUNEN, CaMONIeTOB, NAPOX0-
JOB NOA CUNY TONbKO KPYMHOW
(no mepkam Halei oTpacau)
KomnaHuu. A BoT cobpatb uud-
poBoit hoToannapar 1 00bABUTL
€ro a’3pOCbEMOYHLIM MOXET U
n3obpetatenb-ofuHodka. Mpu-
yeM A BOBCE He YTBepXAalo, 4To
3T0 OymeT HeuyTo HeyKiloxee.
Hanpotwus, 2006 r. nogapua Ham
MHOTO BeCbMa M3ALWHbIX pa3pa-

Beny-
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60TOK B 3TOM 06NacTu. I1a TeH-
AeHUMA npepcTaBseTcs MHe
HaCTOJIbKO 3aHATHOW, YTO A TOXe
pewun nonpobosatb cebs B
AaHHom pemecne. Obewat B
Gnuxaiilwee Bpems 06a3aTeNbHO
COTBOPUTL KaKylo-HUOYAb mo-
LeNKy U rPpOMKO 3asiBUTb O HeM
BCEMY NPOrpeccUBHOMY YenoBe-
yecTBy.

Mouyemy Tak npoucxoput?
MMoTomy 4TO CTPEMUTENLHO NPO-
rpeccupyet 6biToBas uudposas
tdoToannapatypa. OpapeHHbli
n3obpeTaTenb UMeeT Noj PyKoii
noytM BCe HeobXofuMmble emy
KOMMOHeHThl. o cyTu, ocTaeT-
€A TONbKO flonucaTtb Heo6Xopu-
Moe nporpammHoe obecneye-
Hue. W 34ech MOXHO C ycnexom
3aMMCTBOBATb TO, YTO VXe Ha-
nucaHo 3a nocnepHue 20 net
aKTUBHOTO COBEPLWEHCTBOBA-
HWUS anroputMoB 06paboTKK
nsobpaxeHuit. Ho 370 BCe
TONbKO MOS BEpCUSA.

COBREMENDON ﬂﬁDp';."ﬂCIEEIII-‘.H 11 TEX

KoHeyHo, n B 06nactu npous-
BOACTBa LudpoBoi a3podoTo-
CbEMOYHOI TEXHUKW €CTb rpaH-
Tbl, K KOTOPbIM i Gbl OTHEC KOM-
naHuu Vexcel, Leica Geosystems
u Optech. OHu npoun3BoasT «ce-
pbe3HOE» U, ECTECTBEHHO, LOPO-
roe o6opynoBaHue.

0agHako BCEBO3MOXHbLIX MNO-
[enok (Bo6pPOCOBECTHBIX W He
TOJIbKO) CTaHOBUTCA BCe 60Jb-
e, 4TO 3anyTbiBAeT CUTyaLuto,
He No3B0oJAA 0AHO3HAYHO OTBe-
TUTb Ha Bompoc: «YTo Xe Takoe
xopowui uudposoin aspocdoTto-
annapart u CTOWT i1 ero npuo6-
peTaTth Ve cenyac?»

CTpemuTenbHo npubauxaio-
wuinca 2007 rog He no3Bonser
MHE MOAENUTLCA C YuTaTensimMu
pasMmblWieHnsmMn o cyabbax cu-
CTeM MpsSMOro reono3nuuoHu-
poBaHMs, CMEKTPO30HANbHbIX
CKaHepoB, TEXHONOTUW KOMIEH-
CMPOBaHUA neTalowux nabopa-
TOpMii, pa3paboToK nporpamm-

HOro obecneyeHus U MHOTUX
APYTUX BOMPOCOB, OTHOCALLMXCA
K KOMMNEeTeHUMW KOMMNaHuw
«leoJINOAP».

Mo3tomy cnewy no3gpasuThb
yuTateneit xypHana ¢ HoBbim
[ogoM, KOTOpbI N0 BCEM NpuMe-
TaM [OJXKEeH CTaTb YCNewHew
npenblayLero Kak B IMYHbIX, TaK
1 B 00LECTBEHHbIX Aenax. MycTb
BCe BalUW HAYMHAHWUA OKAHYMBA-
toTcs 6narononyyHo. Tem u3 Bac,
KTO MMeeT XOTb Kakoe-Hubymb
OTHOWEHNe K aBMALUOHHOMY
LUCTAHUMOHHOMY 30HLMpPOBa-
HUI0, Mbl 06s13aTeNbHO Byaem no-
MOraTtb WUAW, NO KpaiHelh mepe,
He Mewarb.

RESUME
The main tendencies in the
technology development and
usage in Russia in 2006 are given
for such a field as the laser loca-
tion and digital aerial phototo-
pography.
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NCNOJIb3OBAHWUE CEPBUCA EGNOS
NMPU NPOBEAEHUU CNYTHUKOBbLIX
FEOQE3UYECKUX U3MEPEHUMN

E.B. MoropeneHko («3emyc nniocy», Bonokonamck)

B 2006 r. oKkoHYMn 3emaeycTpouTenbHbli thakynbteT IBAHOBCKON rocynapCTBEHHOW CENbCKOXO3MCTBEHHO
aKafleMuu No cneuuanbHoCTH «3emneycTpoiicteo». C 2003 r. pabotan reogesuctom B 000 «Omerax (MBaHoBo).
C 2006 r. pa6otaet 8 000 «3eMyc NOC», B HACTOALLEE BPEMS — WUHKEHEP-Te0fEe3MCT.

CepBMC WMPOKO3OHHbIX CHC-
TeM CNyTHUKOBOW AuddepeHLn-
anbHoit Hasuraumm (cm. leonpo-
¢u. — 2005. — N° 3. —
C. 12-14. — [ipum. ped.), Takmx
kak WAAS u EGNOS, B cuny pspa
MPUYMH NOKa MaNou3BecTeH reo-
Le31cTam, Mapklenpgepam, 3em-
neyctpouTensm u Tonorpadam,
BEIMONHAOWNM PaboThl € MOMO-
Wb CMYTHUKOBbLIX reopesnyec-
Kux npuemHuKoB. PekomeHpa-
LMK, U3N0XEHHbIE B JAHHOW CTa-
Tbe, OCHOBAHbl Ha NMPaKTUYECKOM
OnbITE MCMONb30BaHWA CepBUCa
Npu NpoBeAEHNUMN NONEBbIX paboT
B 2003-2006 rr. Ha TeppuUTOpUK
WBaHoBCKOW, Bnagumupckoit w
papa Apyrux obnacreii.

Wcnonb3oBaHne 3Ttoro cepsu-
ca npu nonesblx Tonorpago-reo-
Ae3ndecknx paboTtax nossonser
3HaYNUTENbHO COKPaTUTL 3aTparsbl
BpemeHu. Mpu 3TOM CNYTHUKOBbIE
M3MEpeHUs BbIMONHAKTCA B pe-
XUMe peanbHoro BpemeHu. Ponb
6a30BOM CTaHUMM, Nepepalolyeit
anddepeHumanbHbie MonpaBKu
Ha MOABMXHbIA NPUEMHUK, WC-
NONHAIOT reocTallMoHapHble CnyT-
HUKM, @ KOOPAWHATHl onpepens-
I0TCA B KNHEMATUYECKOM pexume.
OTnapaet HeO0OXOLMMOCTb BbINOJI-
HATb OKOHYaTesnbHylo 06paboTKy
pe3ynbTaToB CMYTHUKOBbLIX Ha-
OnofeHU B KamepanbHbIX yCio-
BMAX C LieNblo NONyYeHUs npocT-
PaHCTBEHHBIX KOOPAWHAT reofe-
3nyeckux nyHkToB. KooppuHarel
M3MepAEeMbIX TOYEK BbIYMCNAOTCA
B NMPUEMHUKE BO BpEMs CeaHca
HabOAEHNIH U MO OKOHYAHUMN U3-

MepeHuit 6e3 npobiem 3KCnopTu-
pYIOTCS U3 HAKONUTENA CNYTHUKO-
BOTO MPUEMHMKA B KOMMbIOTEP,
AN NoCneaylolero Ucnoib3oBea-
HUS.

Cepeuc WAAS (Wide Area
Augmentation System) 6bin pas-
paboTaH no 3akasy PeaepanbHoii
cnyx6bl aBuaumm CLUA u npeg-
Ha3HayeH ans obecrevyeHus Ha-
BUraLMKM U paboTbl aBTOMATU3M-
pOBaHHbIX CUCTEM MOCAfKM B
rpaxpaHckoii asmauun. OH nos-
BONSIET MOBLICUTH TOYHOCTb Of-
pefeneHns NpOCTPAHCTBEHHbBIX
KOOpAMHAT, LEeNoCTHOCTb U fo-
CTYMHOCTb OCHOBHbIX CUTHANOB
rnobanbHOW  HaBUraLMOHHOI
cnytHukoBoit cuctembl (MTHCC)
NAVSTAR (GPS) Ha TeppuTopuu
KOHTUHeHTanbHOM 4actu CLIA,
nobepexbs KaHagbl u Mekcuku.
Cepeuc WAAS BkatoyaeT pBa
CNYTHUKA, HaxoAAlWMeca Ha reo-
CTalyuoHapHbelx opbuTtax. [Mo-
NpaBKW, BbIYUCNEHHbIE HA3EMHBI-
MU CTAaHUMAMM, HANPABASAIOTCA Ha
3TW CNYTHUKU M NepepanTcs UMK
Ha yvactote L1. lMonpaBku moryt
NPUHUMATLCA  CMYTHUKOBLIMU
NPUEMHUKAMU, aHANOTUYHO CHUT-
Hany GPS.

B 1993 r. 6bin paspaboTaH
cepsuc  EGNOS  (European
Geostationary Navigation Overlay
Services), HanpaBieHHbl# Ha
ynydweHue pa6otel THCC GPS Ha
Tepputopuu EBponsl. 3TOT cepeuc
TaKxe umeeT aBa cnytHuka: AOR-
E (Atlantic Ocean Region —
East) u IOR (Indian Ocean
Region). OHK nonHoCTblO NOBTO-

psaoT paboty cnyTHukos WAAS,
TOJIbKO CUTHa/bl MONpPaBoOK nepe-
pawTca ana tepputopuu Esponei.
ITOT cepBMC NMOLAEPXKMBAIT He-
KOTOpble CMyTHWKOBblE reofe3un-
yeckue NPUEMHUKMW, Hampumep,
Trimble R3 n GeoExplorer CE XT
NpPOM3BOACTBA Trimble
Navigation (CLUA) u gp.

Mepep Havanom paboT c wuc-
nonb3oBaHnem cepeuca EGNOS
Heob6Xo[MMO 03HAaKOMUTLCSA C No-
JIOXXEHWUEM ero CMYTHUKOB Ha He-
GecHoit chepe. Ha puc. 1 noka-
3aHO MOJIOXKEHME CNYTHUKOB
EGNOS pns Touku HabniofeHus B
paitoHe CaHkT-lMeTepbypra co
CnefyolWmUMM KOOpAMHATaMU Ha
HebGecHoM cdepe: wupoTa 59°59’
u ponrota 29°%2’. Bo3BbileHue
CMYTHWKOB Hajf, rOPU3OHTOM Ans
3TOM TOYKWU HabnwogeHuin pns

Monoxernue cnymuukos AOR-E u IOR Ha Hebec-
Holi cihepe dna paiiona Cankm-Ilemepbypaa
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Ipaghuk npozHo3upyembix 3HadeHuli pakmopos cHuxkeHus moyHocmu DOP dns paiiona CaHkm-llemepbypza

cnytHuka AOR-E cocTtaBnser 22°,
pns cnytHuka IOR — 17° [ns
TOYKM HabnogeHus B paloHe Bo-
JIOKOMamMcKa € Wwupotoi 56°02"
ponrotoit 35°51" BO3BbIWEHUE
Haf, FOPMU30HTOM [N CMYTHUKA
AOR-E cocTaBnset 24° pns cnyt-
Huka IOR — 22°. Mectononoxe-
HUe CNYTHUKOB C TeYeHUEM Bpe-
MeHU He MeHsAeTCA.

C mecTononoxeHnem CnyTHU-
ko EGNOS Heob6xoanmo 03HaKo-
MUTbCA, AN NPOTHO3MPOBAHUSA
BO3MOXHOW nNoTepM curHana
CMYTHWKA B NPOLIECCEe CbEMKU U3-
32 3aKpbITUA €ro WCKYCCTBEHHbI-
MU WIWN eCTeCTBEHHbIMW MpensT-
CTBUAMM.

C nomowpto yTuanTsl Planning
paccyuTbiBaeTCs 3HavYeHue Ko3b-
tduumeHta notepu TouHoctu DOP,
Ha OCHOBaHMW KOTOPOTro BbIGMpa-
eTcs 6naronpusTHLI BPEMEHHOI
MHTEpBaN CMYTHUKOBLIX Onpepe-
NeHUii, KOTAa MOXHO OfHOBpe-
MEeHHO HabnofaTh He MeHee ye-
Toipex cnyTHukoB GPS. MMpu 3Ha-
yenun DOP 6onble wectu He pe-
KOMeH[yeTCsl NPOBOAUTL U3Mepe-
HU#, TaK KaK MOTyT ObITb Mosyye-
Hbl HeKayecTBeHHble (own6oy-
Hble) maHHble. Ha puc. 2 npeg-
CTaB/ieH rpauK 3HaYyeHun dak-
TopoB DOP Ha 9 pekabps 2006 r.
ons paioHa CaHkr-leTtepbypra,

0TKyAa BUAHO, YTO U3MEPEHUS He
pEeKoMeHyeTCs NMPOBOAUTL B 8 U
17 yacos (DOP paseH 8). Mpuyem
B 17 yacoB BbIMOJHUTL KayecT-
BEHHbIE CMYTHUKOBbIE U3MEPEHUS
OyAeT HEBO3MOXKHO.

Tonorpado-reofesnyeckue
paboThl ele YacTo BbINONHATCS
Ha OCHOBE CUCTEM KOOpAMHAT,
NCNONb3YHLWUX annnmncounn
Kpaccosckoro (CK-42, CK-63).
MosTomy nepen Hayanom pabort
HeoOXofMMO B NporpammHoe
obecneyeHne  CNYTHUKOBOIO
NMPUEMHWKA BBECTWM NapaMmeTpsl
KOOpAMHATHbIX Npeobpa3zoBaHMmil
n3 cuctembl WGS-84 B CK-42
(CK-63). CornacHo nyHKTYy 4.2
[1], npeobpa3oBaHue kKoopanHaT
n3 cuctemsl WGS-84 B Koopau-
HaTbl pedepeHUHbIX CUCTEM,
NPUHATBEIX B PO, foMKHO ocylle-
CTBAATbCA NOCNE[0BATENbHbIM
npeobpasoBaHuemM KOOPAMHAT
nepBoHaYyalbHO B  CUCTEMY
N3-90, a 3areM B KOOpAMHaTHI
pedepeHLHON cucTemsl.

OpHako nmocnepoBaTeNbHble
npeo6pa3oBaHus He MOryT GbiTb
peanu3oBaHbl B TaKWX nporpam-
Max 06paboTKM CMYTHUKOBLIX Ha-
GnlofeHN,  Kak, Hanpumep,
Trimble Digital Fieldbook wunu
TerraSync. Onupasch Ha OnbIT Bbl-
nosiHeHMs paboT B eBpoONencKoil

yactu Poccuu, pekomeHayem uc-
noab30BaTh CreayiloliMe 3Haye-
HUA NapaMeTpoB KOOPAMHATHbIX
npeobpasosanuit u3 WGS-84 B
CK-42 (unu CK-63):
— DX =+26,600 m;
DY = -134,800 m;
DZ =-77,300 m;
— RX=-0,17000";
RY=-0,39000";
RZ=-0,83000";
— Ko3hduuMeHT macluTabHo-
ro nepexoga (ppm) -0,06.

3TM napamMeTpbl KOOPAMUHATHBIX
npeobpasosaHuii n3 WGS-84 B
CK-42 (CK-63) He npoTuBope-
yar, a TOIbKO MOATBEPXAAT no-
NOXXEHUs, u3noxeHHble B [2]. He-
o6xoanmo f06aBuTh, YTO NpuBe-
[IEHHbIE Bbille MapaMeTpbl Koop-
AVHATHbIX Npeobpa3oBaHuit Npu-
MeHUMbl W B nMporpammax obpa-
OOTKM Pe3ynbTaToB CMyTHUKOBBIX
n3mepeHui, Takux Kak Trimble
Geomatics Office, GPS Pathfinder
Office, Ashtech Solutions, n B
nporpammax Ans noctobpaboTku
CMYTHUKOBbIX ONpPEAENeHMil.

Kpome TOro, B nporpammHoe
obecneyeHne npuemMHUKa Heob-
XOAWUMO BBECTU MapaMeTpbl KOOp-
OMHATHOM 30Hbl: 3HaYyeHue oce-
BOTO MepUANaHa 30HbI, BRAUYMHY
casura ycnosHoro Y (pns CK-42
— =500 000,000 ™), BEAUYMHY
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casura ycnosHoro X (pna CK-42
— 0,000 m). Homep 30Hbl He BBO-
LUTCA, U KOOPAMHATBLI 0TOOpaxa-
toTcs 6e3 3HauyeHWs Homepa Ko-
OPAWHATHOW 30Hbl. AHANOrMYyHO
BbINONHAETCA BBOJ, 3HAYEHMII Na-
pamMeTpoB KOOPAMHATHOM 30HbI
ans CK-63.

Takum 06pa3om, npu ycnoBsum
BBEJEHUS MONPaBOK B YUCIOBbIE
3HayeHUs napameTpoB KOOPAM-
HaTHOW 30HbI, TOYHOCTb Onpefe-
NEHUs KOOPAMHAT Ha TouKax by-
AeT nopafka +3 M. 3Ta nonpaska
npeactaenser coboil CABUT Ha
HEKOTOPYIO BENMUYMHY YCIOBHOO
HONS KOOPAMHATHOW 30HbI NO
ocam Y n X. KoppektpoBka na-
pamMeTpoB KOOPAMHATHOM 30HbI
BbiNoNHAETCA Ha nyHkTe [TC nnu
TOYKE C U3BECTHbIMU 3HAYEHUAMM
KoopauHat. Heob6xogumMocTb Bbl-
NoNHeHMA npouenypbl KOPPEKTU-
pOBKM 00ycnoBneHa pafoM dak-
TOPOB, HA KOTOPbIX Mbl He Gynem
0CTaHaBNMBATbLCA.

BenuunHa capura onpepenser-
CA KaK pa3HMLA MeXxnay pe3ynbTra-
TaMu U3MEpPEHNI NPOCTPAHCTBEH-
HbIX KOOPAMHAT C MpPUEMOM mfo-
npaBok EGNOS na nyHkte TC nunu
TOYKE C M3BECTHbIMW KOOpAWHATa-
MU U ero (ee) N3BECTHbIMU 3HaYe-
HuaMu. BenuunHa cpsura nog-
CYMTBIBAETCA KaK 0OblYHas HEBA3-
Ka B reofie3un: «T1o, YTo ecTb, Mu1-
HYC TO, YTO JOMKHO BbITb». O6bIY-
HO BENIMYMHA 3TOW MONpaBKU He
NpeBbIWAET +5 M U HOCUT NIOKANb-
Hblil XapaKTep Ans onpegeneHHo-
ro paiioHa pa6ot. [loatomy v npu-
MEHATb NOMpaBKy Heob6XonuMo
TOJIbKO 1A PaiioHa, rae oHa onpe-
pensnacb. Pasmep paitoHa paBeH
NNOWaAN Kpyra, pagmycom oKono
80 kM, Bokpyr nyHkTa [TC unu Tou-
KM, Ha KOTOPbIX BbIMONHANACH
KOppeKTMpOBKa.

Mocne 3TOro MOXHO NpUCTY-
nate K nosnesbiM pabotam. Kak
Ve 0TMeyanoch, MW3MepeHus
NPOCTPAHCTBEHHBIX KOOPAMHAT
TOYEK BbIMONHAIOTCSA B KMHEMATU-
YECKOM pexume onpefeneHus
mectononoxeHus. Mepen MHULK-
anusauueit B npueMHuKe Heobxo-
OMMO BKJKOYUTL OMUMIO mpuema

(pernctpauunu) nonpasok EGNOS.
MpMMeHATb MOXHO OfMH U3 Cne-
LYIOWMX BaPUAHTOB KMHeMaTuye-
CKOFO  pexuma  U3MepeHuii:
«cToii-ugn» («stop&go» posi-
tioning survey) unu HenpepbiB-
HOWl KuHemaTukn (continuous
kinematic).

BapuaHT KuMHemaTuyeckoro
pexuma U3MepeHuit «CTON-ugn»
npegycmatpuBaeT  KpaTkoBpe-
MEHHYlO, [Anf  (QUKCMpOBaHUSA
BCEr0 HECKOJIbKUX 3MOX, OCTa-
HOBKY Ha u3mepsaemoii Touke. 0p-
HAKO 3TOT BapuaHT Tpebyert, yTo-
Obl NpW nepemelyeHUNn OT OHOM
TOYKM K ApYroii coxpaHsnach no-
CTOSIHHAs W HenpepbiBHAasA CBA3b
HE MEHee, YeM C YeTblpbMs CnyT-
HUKamu. B npotuBHOM cnyuae,
npy NpepbiBaHUM CBA3M CO CNyT-
HUKaMM, Ha 3TON Toyke HeobXo-
LMMO 0CTaBaTbCA [0 MOJHOTO
paspelerHns HEOAHO3HAYHOCTH,
WK, KaK eLye NPUHATO TOBOPUTD,
«BbINONIHUTL NepenHuLmnann3a-
LMo NpuemMHuUKay. Ha HekoTopbIx
CMYTHUKOBBIX NPUEMHUKAX, Ha-
npumep GeoExplorer CE XT, unu-
uManu3auuio v nepeuHuLmManu-
3aUMI0 MOXKHO BbINOMHATL B ABM-
KeHuu. Bpems, Heobxoammoe
LN NpOBefeHUs WHULManu3a-
LMK, 3aBUCUT OT TEXHUYECKUX Xa-
PaKTEpUCTUK KOHKPEeTHOro Tuna
npuemHuKka. Y  npuemHUKa
GeoExplorer CE XT 310 Bpems
006blYyHO cocTaBnsieT 12 MUH, a y
npuemHukos Trimble R3 wu
Ashtech ProMark 2 — ot 20 pgo
30 (a uHorpa u 6onee) muH. Mpu
NPUMEHEHUM PpEXUMA «CTON-
UAN» Ha U3MepseMoin TouKe uK-
cupytotca 3-4 3anucbiBaemble
3MOXM, NPOJOIKUTENBHOCTD KaX-
[0 U3 HUx cocTasnset 1 c.

BapuaHT HenpepbiBHON KuHe-
MaTUKW NpefycMaTpuBaeT Bbino-
HEHWe CNYTHUKOBbLIX onpepgene-
HWIA, NpWU KOTOPbLIX ANA npuema
CUTHANOB He TpebyeTcs OCTaHaB-
nnBatbesA. CurHansl 3anuchiBatoT-
€A B NaMATb MPUEMHMKA C 3a[aH-
HbIM MO BPEMEHU WHTEepBaNOM.
WHTepBan 3anucu onpepensiot B
3aBUCUMOCTM OT CKOPOCTU mepe-
LBVXEHWUS NPU BbINMOJHEHUU U3-

MepeHuii. BapnaHT HenpepbiBHO
KUHEMATUKM OObIYHO MPUMEHSET-
cA Npu TonorpaguyecKoin cremke
MeCTHOCTM.

MpenmylecTsamm Mcnonb3o-
BaHus cepsuca EGNOS sBnstoTcs:

— BO3MOXHOCTb BbINONHEHMA
paboT C NOMOLLbIO OJHOTO NpUeM-
HUKa 6e3 npuBreYeHUs BTOPOrO
(6a3oBoro) npuemHuKa;

— 006paboTKa pe3ynbTaTos u3-
MepeHuil B nosie BO BpeMs NpoBe-
LeHUA n3MepeHuii;

— NpocTOoTa NPUMEHEHNA cep-
BMCa B paboTe;

— COOTBETCTBME MOJYYEHHBIX
pe3ynbTaTos TpeboBaHuAM,
npefbABAAEMbIM K TOYHOCTW On-
pefeneHus KoopauHat 0GbEKTOB
MEeCTHOCTW npu Tonorpaduyec-
KX cbemkax macwTaba 1:25 000
W Menbye.

OnucaHHblil cnocob npumeHe-
Hua cepsuca EGNOS xopowo 3a-
pekomeHfoBan cebs B paboTtax no
OTbICKaHUIO LeHTpoB nyHkToB [TC
Npu OTCYTCTBMM 3HAKA W BHeLHe-
ro ocopmneHuns (OKOMKM), NyHK-
TOB OMOPHOW MeXeBoW ceTu, a
TaKXe Npu BbINOJHEHUN HebONb-
WKX No 06bEMY CLEMOYHBIX pa-
6oT.
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RESUME

The article considers problems
of the WAAS/EGNOS service appli-
cation for satellite fixation within
the framework of either field
topographic survey or data acqui-
sition for the GIS applications.
Parameters of coordinate conver-
sion from WGS-84 to SK-42 are
given as well as the recommenda-
tions to set up processing soft-
ware.
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Mpn BLINOJHEHWM NNAHOBLIX
paboT no nonesomy o6cnenosa-
HUIO NYHKTOB FOPOACKOW reofe-
3Kyeckoit cetu r. YebGokcapsl Obi-
N0 YCTaHOBJEHO, yTo 6onee 50%
NYHKTOB YTPa4yeHo, KOOPAWHATSI
pAAa NYHKTOB OMNpejensnuch B
pa3Hoe BpeMs pasnuyHbIMU Opra-
HU3aLMAMM C pasHbiMK TpeboBa-
HUAMM K TOYHOCTHW. ITO HE NO3BO-
NAN0 paccmaTpuBaTh CyILEeCTBO-
BaBLIYIO Ha MOMEHT 06cnepoBa-
HUS TOPOACKYIO CeTb KaK OfHO-
POAHYI0 U PaBHOTOYHYI. Bbiwe-
W3NOXEHHOE CTaNo OCHOBOW Ans
NPUHATUS PeleHns W TexHUYec-
Koro 060cHoBaHus paboT no non-
HO PEKOHCTPYKLMUU TFOPOACKOI
reofe3nyeckoil ceTM MeTofOM
CNYTHUKOBbIX reoe3nyecKnx us-
MepeHuit. Bbin 3aknoyeH MyHU-
LMNanbHbIA KOHTPAKT Mexay Aa-
MUHUCTpaLueit r. Yebokcapbl u
akcnepuumeir CpefHEBOMKCKOrO
ATl Ha PeKOHCTPYKLMIO Topofn-
CKOW reofe3nyecKon ceTu cnyt-
HUKOBbIM METO/OM.

[lo Hayana nonesbix paGoT Gbin
noarotosneH paboumii npoekT
PEKOHCTPYKLMU TFOPOLCKOW reo-
LEe3MYEeCKO CETH, COTNACHO KOTO-
poMy npegnonaranocb C€o3fath
CRYTHUKOBYIO TOPOLCKYIO reofe-
3nyeckyto cetsb (CITC), Bkatoyaio-
LYI0 KapKaCHYI0 U 3aMOJTHAOLYI0
ceTu. B cooTBetcTBUM C pa3pabo-
TaHHbIM MPOEKTOM KapKacHas

CeTb JO/HKHA ONMPATbCA HA NYHK-
Tbl aCTPOHOMO-Teofe3nyecKom
cetn (ATC) n nyHKTbI rocygapcr-
BeHHOW HuBenupHoii cetn (MHC)
BbiclWero knacca. [lpocTpaHcT-
BEHHble KOOPAMHATLI MYHKTOB 3a-
NONHAIOWEN CeTH, onupatoLymecs
He MeHee, YeM Ha TPU NyHKTa Kap-
KacHOW ceTu, LOMKHbI onpepe-
NIATbCSA B peXMUMe «bbICTPoii CTa-
Tku» (PTM 68-14—-01. CnyTHUKO-
Bas TEXHONOIUA reofe3nyecKux
paboT. TepMUHbl U ONpeaeneHus.
— M.: UHUWUTAKK, 2001). BbicoT-
HOe MOJIOKEHWEe MYHKTOB CeTu
npegnonaranocb noayyatb u3
COBMECTHOrO ypaBHMBaHMUA pe-
3yNbTaTOB reoMEeTpUYECcKOro Hu-
BE/IMPOBAHMNSA, BbIMOJHEHHOTO MO
LLeHTpPaM BHOBb  3aJI0XEHHbIX
MYyHKTOB, U JaHHbIX MPOLbIX NET,
NoJIy4eHHbIX N0 pe3yabTataM reo-
METPUYECKOr0 HUBENUPOBAHUA
LLEHTPOB COXPAHMUBLINUXCA NYHK-
TOB.

OnopHbIMM NYHKTaMK MAaHO-
BOW OCHOBbl BHOBb CO3[aHHOMN
CITC (cM. pucyHOK) 6binK BbIGpa-
Hbl YeTblpe nyHkTa [TC 1 1 2 knac-
Ca, a BLICOTHOM OCHOBOM AnA ne-
pepfauyv BbICOT CMYTHUKOBBIMU Me-
TofaMu — NATb HUBENUPHbIX 3Ha-
koB MHC I u II knacca. Mpu BbI-
NONHEHUU TEOMETPUYECKOr0 HU-
BE/IMPOBAHUA LEHTPOB BHOBb 3a-
JIOXEHHbIX MYHKTOB B KayecTBe
OMOPHbIX ObIAN MPUHATLI BbICOTHI

NYHKTOB BbICLLErO Knacca.
Co3paHHas KapkacHas ceTb
BratoyaeT 21 nyHkT. CpepHue
3HaYeHUA PacCTOAHUN MexAay
MYHKTaMK He NpeBbIlaloT 6—7 KM,
a MaKcuMmanbHoe 3HayeHue co-
ctaBnset 17 kM. [yHKTbI KapKkac-
HOI CETU UMEIOT LLeHTpbI FY60KO-
ro 3anoxeHus. B kayectse onop-
HOro, LLeHTPanbHOro MyHKTa Kap-
KacHOM CceTu, OblN MPUHAT NYHKT
CHEB B 10ro-BoCTOYHOM 4acTu
r. Yebokcapsl. LeHTp 3Toro nyHk-
Ta npefcTaBaseT coboil Typ, ycTa-
HOBNEHHbI Ha HeCyLen cTeHe Ha
Kpbllle MPOM3BOACTBEHHOMO 3Aa-
Hua 3kcnepnuun CpepHeBONXK-
ckoro AlTl. B BepxHeit yacTu Typa
pacnonoxeHa mMapka Ans NpUHy-
ANTENbHOTO LleHTPMPOBAHUSA reo-
Le314ecKoro 060pyaoBaHMs.
CnyTHUKOBbBIE M3MepeHua Ha
nyHkTax CITC BbinonHannce AByX-
YaCTOTHBIMW  TFeOfE3UYeCKUMU
CMYTHUKOBLIMU NPUEMHUKAMMU, KO-
TOpble 6bIN UCCNefoBaHbl METPO-
florndecKoit cnyx6oi npegnpus-
TWA B YCTaHOBNIEHHOM MOpPAAKe W
NPU3HAHbI NPUTOLHLIMU ANA Bbl-
NOSIHEHNS BbICOKOTOYHBIX PaboT.
lopu30HT 0630pa CNYTHUKOB
BOKpYr ueHTpa nyHkta CHEB ot-
KpbIT, MacKupoBaHWe CRyTHWUKO-
BbIX CWFHaNOB He npeBbllWwaer
3-4°. Ha 3TOM nyHKTe BbINONHA-
JINCb KPYINOCYTOYHbIE U3MEPEHUS
CNYTHUKOBbLIM ~ reofe3nyecKkum
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nepz A Qiopad e TG
O Onopeeii mys=er THE
A O DONCIACKEIR KT KA

npUemMHUKOM, paboTalowWnm B pe-
xume TJIOHACC/GPS, B TeuyeHue
nepuofa nonesbix pabor.

M3mepeHns Ha nyHKTax Kap-
KacHOW CeTU BbINOMHANMUCH B CTa-
TUYECKOM peXUMe OTAEeNbHbIMY
ceaHcaMy [ecATbio CMYTHUKOBbI-
MU reofe3nyecKumMu npueMHuKa-
MU ofHoBpemMeHHo. CpegHAsa npo-
LOMKUTENbHOCTb CeaHca u3mepe-
HUI cocTaBnsna He MeHee 6 ya-
COB Ha NMYHKTe U 4 4acoB 5 BEK-
TOpa, CBA3blBalolWero ABa 6O/u-
Xanwux nyHkra. WHTEHCMBHOCTb
(NPOAOMKNTENBHOCTL 3MOXM) 3a-
MUCU CAYTHUKOBbLIX CUFHANOB CO-
crasnana 15 ¢, a macka yrna oT-
CEUYKM CMYTHUKOBBIX CUTHANOB —
5°. B paboTax no kapKkacHoii cetu
ObiN0 3ageiicTBOBaHO NATb 6pU-
raf, Kaxnaas u3 KotTopblx Obina oc-
HaleHa [ABYMA CMYTHUKOBbLIMU
npueMHUKaMm.

Kpome TOro, Ans npuBA3Ku
crrc K MyHKTaMm IGS
(International GPS Service for
Geodynamics) GblM Mcnonb30Ba-
Hbl [aHHbIE KPYMIOCYTOYHBIX W3-
MepeHUN Ha NyHKTe (yHOAMEeH-
TaNbHOW acTPOHOMO-reofe3nyec-
koit cetn (®AIC) SAMR (Camapa)

Orpenanaemui myser CITE
Onpenenacsnd nyiet GG
RO IR A | N gy
Hamaperin GPS)

Cxema cnymHuKosoli 20podcKoli 2eode3uyeckoli cemu 2. Ye6okcapbi

un nyHkTax IGS, pacnonoxeHHbIx B
Mockse, HoBocubupcke, Ekate-
puHOYpre u 3eneHyyke.

Co3paHHas 3anonHaiowWwas cetb
COCTOMT 13 439 NyHKTOB, BKNIOYA-
IOLWMX NYHKTbI TPUAHTyAaLuu 3 u
4 Knaccos v nonauroHomeTpun 1 un
2 pa3pafoB CyllecTBOBaBLlLel pa-
Hee TOpPOLCKOWN reofe3nyecKom
CeTH, a TaKKe BHOBb 3aN0XeHHble
nyHkTbl. CpefHee 3HayeHue pac-
CTOAHUI MEXAY CMEXHbIMU NYHK-
Tamn cocrtasnser 0,3-0,5 Km.
MyHKTbI 3anonHAOWeR ceTn nme-
0T B3aMMHYI0 BUAMMOCTb HA OAMH
U3 CMEXHbIX MYHKTOB.

MoneBble paboTbl Ha MyHKTax
3aMoNHAOWEA CeTn BbIMONHANM
LBe bpuragbl, Kaxaas U3 KoTopbix
umena 5 CNYTHUKOBLIX MPUEMHU-
KOB. VI3MepeHMs Ha MyHKTax 3a-
nofHAlLWeA ceTu NpoBOAMAUCH
METOA0M NPOOXKEHNA BEKTOPHbIX
CNYTHWUKOBbIX XOL0B Npu paboTa-
OLWMX CMYTHUKOBbLIX reogesnyec-
KUX MpUeMHUKax Ha [ByX 6u-
XalWwmnx NyHKTax KapKacHow ceTu
M UEHTPANbHOM NYHKTE KapKac-
How cetn CHEB. CywHocTtb 3TOro
MeTofa 3akfioyanacb B cnepyto-
Wwem. Boibupanuce nyHKTHI 3anon-

HAIOWEN CeTH, BXOAALMEe B BeK-
TOPHbIN X0, U Ba BAMKANLWMX K
HUM MyHKTA KapKacHOM cetn —
y3710Bbl€ NYHKTbI. Ha nyHKTax Bek-
TOPHOrO X0[ja U3MEPEHNs BbINON-
HAWUCb NO NPUHLMNY TPEXLITATUB-
HOM cuctembl. lpuemHUKM ycTa-
HaBIMBANNCh Ha BAMKANILIMX Apyr
K pyry NyHKTax xofa, U BbINOJI-
HANCA YCTAHOBJEHHbIN Mporpam-
MOl HabNOAEHNI ceaHC M3Mepe-
HUIA. 3aTemM «3afHUN» NPUEeMHUK
WM HECKONbKO NMPUEMHUKOB, WC-
XOAA W3 KONMYecTBa 3afeiCcTBO-
BaHHbIX MPUEMHUKOB, NepeMella-
NNCb BNEpPes Mo Xopfy, WU BbINOA-
HANCA CnefyioWmnili ceaHc n3mepe-
HWIA; 1 TaK [0 NOCNeAHero NyHKTa
xopa. B Teyenne nepuopa m3me-
PEHWIA Ha NYHKTax X0fa BbIMOMHA-
JINCb HEenpepbiBHble U3MepeHus
Ha Y3M10BbIX MYyHKTaX U MyHKTe
CHEB. Takum obpa3om, Hapsay C
CUHXPOHHbIMW M3MEPEeHUAMU Ha
KaXKAoM NMyHKTe X0Aa 1 Tpex NyHK-
Tax KapKacHoO ceTu, UMennch pe-
3YNbTaThl CUHXPOHHbIX U3MEPEHUT
Ha Gnuxanwmx nyHkTax xopa. B
AanbHeiwem npu obpabotke u3-
MepeHuit 3TOT MeTofj NO03BOAWUA
601€e KOPPEKTHO OLEHUTH 3aMbi-
KaHWUs B NOMIMrOHaX.

CpepHsAs NpPOAOMKUTENbHOCTD
CeaHca M3MepeHuit Ha NyHKTax
3anonHALWen cetTu cocTaBnana
50 MUH AN NYHKTA U He meHee 20
MUH BN TUHUN MEXAY CMEXHbl-
MW myHKkTamu. B obuwem cnyyae
NPOJOMKUTENBHOCTL CeaHca W3-
MEepEeHWI Ha KaX[OM NyHKTEe on-
pepensanacb WCMoaHUTENEM, WUC-
XO[A W3 COCTOAHWUA YCNOBUW
CMYTHUKOBbLIX U3MepeHuit Ha
MYHKTE: HanMyua NpensTCcTBUi
LNA NPOXOXAEHUA CUTHANOoB OT
CNYTHUKA UK NOBEPXHOCTEN, Bbl-
3blBaloWMX 3PeKT MHoronyye-
BOCTU; TeOMETPUM PacnoNoXKeHus
CMYTHUKOB, UX KONMYECTBA; Hau-
YU UCTOYHWKOB PAAMUOTOMEX.
Mpu BbINOSHEHUN N3MEPEHMIl Obl-
NV NPUHATBl CNefylolne cucTem-
Hble YCTAHOBKW AN CNYTHUKOBO
annaparypbl: MHTEHCMBHOCTb 3a-
MUCU CMYTHWKOBBIX CUFHaNoOB —
15 ¢, yron BOCXOX[AEHUs CNYyTHU-
Ka ans 3anucu B daitn — 5°
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B kaxnabli1 n3 cnepyowux gHen
0653aTeNbHO NPOBOAUANUCHL TMO-
BTOPHbIE M3MEPEHUS Ha MyHKTax
NepeKpbITUs, B Ka4eCcTBE KOTOPbIX
NPUHUMANNUCb, KaK NpaBuno,
MYHKTbI, HA KOTOPbIX ObINN 3aKOH-
YeHbl M3MepPEeHUs NPOLWOro AHS.
3TN NyHKTbl ABNANUCH KOHTPOJIb-
HbIMM U MO PA3HOCTAM [ABOMHbIX
M3MepeHUil, BbIMONHEHHbIX Ha
HUX, MPOBOAMNACH OLEHKA Kaye-
CTBA ONpeAeneHnUs MNpoCTPAHCT-
BEHHbIX KOOPLMHAT MYHKTOB CETH.
Kpome TOro, ecnu oT y3n0BOro
MyHKTa OTXOLMNO HECKOJIbKO XO-
[0B, TO 00s3aTeNbHO BbINOMHSA-
JINCb CUHXPOHHbIE CMYTHUKOBbIE
M3MepEHUS Ha Yy3N0BOM MyHKTE
CMEXHbIX C HUM MYHKTaXx.

Monesble paboThl Ha 460 NyHK-
Tax CITC 6bin BbINOAHEHDI 32 20
pabounx pgHeil. B pabote 6binoO
33J€iCTBOBAHO: MATb MHXeHe-
poOB, WeCTb TexHWKoB, 11 cnyTHuU-
KOBbIX reofie3nyecKnx npuemMHu-
KOB M YeTblpe aBTOTPAHCMOPTHbIX
cpefcTBa.

Mpu o6paboTke M ypaBHUBA-
HUU pe3yibTaToB W3MEepeHUil B
KayecTBe paboyeir, NpOMexyTou-
HOW CUCTEMBI KOOpAMHAT, Obina
BbiOpaHa cucTEMA KOOpAMHAT
CK-42. MpuuuHoit BbIGOpPA noO-
CNY)XXWNIO TO, YTO B 3TOW CUCTEMe
KOOpAMHAT MMeeTCs KaTtanor Ko-
OPAMHAT NYHKTOB rOPOACKOI reo-
[le3NYecKOoi ceTu, a BbINOSIHSAE-
Mas paboTa He Hocuna robanb-
Hblit XapaKTep, TakK KaK BbIMOJHA-
Nacb Ha OrPaHUYEHHON TeppuUTO-
puu. Kpome Toro, B npoLecce Bbl-
MOJSIHEHMS NOAFOTOBUTENIbHBIX pPa-
60T ObII0 YCTAHOBNEHO, YTO KAtOY
nepexofa M3 roCyAapCTBEHHOIA
cuctembl koopanHat CK-42 B me-
CTHYIO CUCTEMY KOOPAMHaT . Ye-
GoKkcapbl yTpadyeH. B cBa3su ¢
3TUM, NS BOCCTAHOB/IEHUS 3Ha-

Pe3ynbTarbl OLEHKM TOYHOCTU CO3AaHUA KapKacuoﬁ CeTU Ha nepBoOM 3Tane

YeHMil KoYa nepexoaa, Heobxo-
AMMO ObINO MMeTb KOOPAMHATHI
COXPAHUBLUMXCS TYHKTOB TOpoA-
CKOW reofe3nyecKoi cetu B MecT-
HOW cUCTeMe KOOpAMHAT W rocy-
papcrBeHHol CK-42.

[lanbHeiiwas kamepanbHas 06-
paboTka BKJtYana npeaBapu-
TeNbHyl0 06paboTKy pesynbTaToB
CNYTHUKOBLIX M3MEpPEeHuii, coop,
KOHTPO/Ib M OTOPAKOBKY MCXOf-
HbIX [laHHbIX, BbIOOpP CTpaTeruu
VYPaBHUBAHUA U ypaBHWBaHWE
CMYTHWKOBOW TOPOACKON reofe-
3UYecKoii ceTu.

MpenBaputensHas o6paboTka
AaHHBIX CMYTHUKOBBIX U3MEPEHUI
MPOBOAMNACH C MOMOLbI WTAT-
HOro nporpammHoro obecneyve-
HUSA, NPUMEHAEMOTO AN CNYTHU-
KOBOJi reofie3nyeckoin annapary-
pbl, 1 BKAlOYana cnegyoue pa-
60ThI:

— CBepKY AAHHbIX CMYTHUKO-
BbIX M3MEPEHWUN C AaHHbIMU 06-
CNnefoBaHus;

— CBEPKY TUMOB aHTEHH U Bbl-
COT MX YCTAaHOBKM HA[, LeHTpamm
MyHKTOB B COOTBETCTBUMU C MoJie-
BbIMU XYpHANamm;

— BbIGOP U3 VIHTEPHET TOYHbIX
opbuT cnyTHUKOB GPS M paHHbIX
06 M3MepeHMAX Ha MOCTOAHHO
peicTeytowmx nyHktax IGS Ha ne-
pvog, BbINONHeHUs paboT;

— MNOJTOTOBKY 3/J1EKTPOHHbIX
NpoeKToB Ans 06paboTKU U ypaBs-
HUBAHMA TMYHKTOB KapKacHOM U
3anoNHAOLWEN ceTeil.

Mpu BbIGOpPE CTpaTerun ypas-
HUBAHMA YYMTHIBANOCL TO, YTO B
pesynbrate 6bl10 HEOO6XOAUMO
noay4yuTb OAHOPOAHYIO, PaBHO-
TOYHYIO CETb Ha BCK TEPPUTOPUIO
ropofa B CUCTEME KOOpAMHAT
WGS-84, makcumanbHO cornaco-
BaHHYIO C rOCYAAPCTBEHHBIMU CU-
CTEMAMU KOOPAMHAT W BHICOT.

Kpome Toro, Heobxogumo 6bin0
BOCCTAHOBUTb K/IOY MEpexofAa u3
roCyAapcTBEHHOM CUCTEMbI KOOp-
AWHAT B MECTHYIO FOPOACKYIO CUC-
TeMy KOOPAMHAT, a TaKXe yTou-
HUTb MapaMeTpbl CBA3W FeOUAOB
AN KOPPEKTHOTO Nepexopa ot re-
OAE€3MYECKMX BbICOT K HOpPMab-
HbIM Npu paboTe ¢ GPS-annapary-
poi.

beina BelbpaHa cTparerus no-
3TanHoOro ypaBHUBAHUsA: NepBO-
Ha4yasbHO YPaBHUBANUCH KOOPAM-
HaTbl nyHKkTOB IGS, panee —
NYHKTOB KapKacHOIi CeTH, a 3aTeM
— NYHKTOB 3anofHsAioWei ceTu.

Ha nepsom 3Tane BbluuCAA-
NINCb KOOPAMHATHl HECKONbKUX
MYHKTOB KapKacHoOi ceTu OTHO-
CUTENIbHO OMOPHBIX MYHKTOB C U3-
BECTHbIMW  KOOpAMHATAMW B
WGS-84 u ITRF. B kauectBe
OMOPHBIX NYHKTOB Obln BbIOpa-
Hbl nyHKT ®ATC SAMR (Camapa) u
nyHktsl IGS: NVSK (Hosocu-
6upck), MDVJ (MeHpeneeso),
ZECK (3eneHuyk), ARTU (Ekare-
puHOYpr). bbino BbINOAHEHO COB-
MECTHOE YpaBHWBAHWE MyHKTOB
Kak cBOOOAHOI ceT, a 3aTeM —
YpaBHUBAHWE C 3aKpenaeHHbIMU
onopHbIMM nyHKTamu. OueHka
TOYHOCTW, CBOAHbIE PE3Y/IbTaThI
KOTOpoil npuBeAeHsl B Tabn. 1,

NpoBOAMAACL MO Pa3HOCTAM
LOBOMHbIX U3MEPEHUIA.
MonyyeHHble B pesynbTarte

VYPaBHMBAHMA KOOPAWUHAThl He-
CKOMNbKMX NYHKTOB KapKacHoi ce-
" B WGS—84 6bINM NPUHATHI B Ka-
yecTBe OMOPHbIX ANA fanbHelile-
r0 BbIYMCNEHUA KOOPAMHAT MyHK-
TOB KapKacHowW ceTu. B pesynbra-
Te BbIYUCIEHUA NPOCTPAHCTBEH-
HbIX BEKTOPOB ObIU MOAYYEHbI
chefylolue cpefHue 3HayeHus
HeBa30K: Vx=6,9 MM, VY = 7,3 MM,
Vi = 11,4 mm. KoadduumeHTsl

Ta6bnuua 1

Mapametpsbl AnuvHa nuHum, m

Jnnna LWupota (N)
CpepHee 1700 22,9 19,2
MakcumanbHoe 3270 46,7 44,9
MuHumanbHoe 370 58 3,0

HeBA3ku, mm

Nonrota (E) Beicota (U)
32,9 72,6

90,4 1183

7,2 27,7
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Pe3yanaTb| OLleHKUM TOYHOCTU CO3aHUA KapKaCHOﬁ CeTu Ha BTOPOM 3Tane

NlnuHa BekTopa (S), M

Vs
5287,3 4,9

3HaueHUA HeBA3OK, MM
Vx Vy VH
7,0 4,2 9,0

Ta6nuua 2
PPM, MM S/PPM
2,1 1:2 500 000

koppenauuu coctasunu: XY =
53%, XH = 41%, YH = 49%.

Ha BTOopomM 3Tane 6bi10 BbINOA-
HEHO BblYNCNIeHNe BEKTOPOB COB-
MECTHbIX W3MEepeHWd Ha BCex
NyHKTax KapKacHOW CeTu oTaeNb-
HO MO KaX[oMy AHI0 U3MepeHMUil.
Mo pe3ynbTaTam BbIYUCAEHUN Bbl-
NN OTOPaKOBaHbl «ciabbie» Bek-
TOpbl, U cdopmupoBaHa obuas
ceTb ANA YpaBHMBAHUSA, U3 KOTO-
poit GbIM UCKIIOYEHBI BEKTOPSI,
CBA3bIBalOLME OMOPHbIE MYHKTbI,
a TaKke M3O6bLITOYHbIE W CBepx-
ANWHHblE BEKTOpbl. 3aTeM Obino
npoBefeHo CBOOOAHOE ypaBHM-
BaHMWe NYHKTOB KapKacHO ceTu u
YpaBHMBAHME C Y4ETOM 3HAYEHU
OMOPHbIX MYHKTOB; BbINONHEHA
OLeHKa KayecTBa W3MepeHuii no
pPa3HOCTAM [BOWMHBIX U3MEPEHUA.
Mo pe3ynbTatam 3HaYeHWil HeBs-
30K, abCONIOTHOI M OTHOCUTEND-
HOIA NorpewwHocTeit Obin nonyye-
Hbl CP@AHME 3HaYeHus, NpefCTaB-
NIeHHble B TabA. 2.

Ha TpeTbem 3Tane B pe3ynbrare
YpaBHWUBaHUs 6bIIWM NoArotose-
Hbl OKOHYaTeNbHblE 3HaYeHUsA KO-
OpPAMHAT U BbLICOT MYHKTOB Kap-
KacHOI CeTu B cucTemMax KOOpLu-
Hat: WGS-84, CK-42 n CK-95, B
3aBUCMMOCTU OT MPUHATBIX 3Ha-
YeHWH KOOPAMHAT U BLICOT ONOP-
HbIX NyHKTOB. KoopauHaTkl onop-
HbiX nyHkToB B WGS-84 6blnu
B3ATbl U3 Pe3yNbTaTOB YpaBHUBA-
HUS, KOOPAMHATHI OMOPHbLIX NYHK-
ToB B CK-42 — 13 karanora Ko-
OpJMHAT NYHKTOB rOPOACKOM reo-
[e314ecKoi ceTH, a KOOPAWHATbI
onopHbix NyHKToB B CK-95 — w13
katanora nyHktos TC.

OKkoH4aTenbHoe ypaBHMBaHKe
KOOPAMHAT NYHKTOB 3anofHsto-
e CeTu BbIMONHANOCH B He-
CKONbKO uTepauuit. [lepBoHa-
YanbHO ObIM BbIYUCNEHbI BEKTO-
pbl COBMECTHbIX W3MepeHWUn Ha
NyHKTaX 3anosiHALWeEN ceTn ¢ Le-

NIbI0 OLEHKM KayecTBa W LenocT-
HOCTU W3MepeHWii C y4yeToM TOY-
Hbix 3temepup cnyTHUKoB GPS
OTAENbHO MO KaX[O0MYy BEKTOPHO-
My xogdy. Mo pe3synbratam BblYMUC-
NieHuit npoBogunack oTbpakoBka
«Cnabbix» BEKTOPOB, BEKTOPOB C
KOPOTKWM NepeKkpbITUEM MO Bpe-
MeHU U3mMepeHus, u Oblan chop-
MUpOBaHbl CeTU ANA ypaBHMBa-
HUA MO KaxKaoMy 610Ky, U3 KOTo-
PbIX UCKIIOYANNUCh BEKTOPbI, CBA-
3blBaOLMe Mexay coboil onop-
Hble MYHKTbl, @ TaKXe M36bIToY-
Hble U CBEPXAJIMHHbIE BEKTOPbI.

Ha cnepylouwem 3tane 6biia
cchopmupoBaHa CeTb M3 MYHKTOB,
Ha KOTOPbIX W3MepeHMA BbINOA-
HANUCbL fBa W 6Gonee pas. bbino
BbINOMIHEHO CBOGOAHOE COBMECT-
HOe ypaBHMBaHWE MyHKTOB 3TOWA
ceTu, a 3aTemM ypaBHUBaHME C 3a-
KpenieHHbIMU OMOPHLIMU MyHK-
TaMW KapKacHOM ceTu. YpaBHUBa-
HMe OCYLeCTBAANOCH B MPOMEXKY-
TOYHON  CUCTeMe  KOoOphuHaTt
CK-42. OueHka KayecTBa NpoBO-
Aunacb No pasHOCTAM ABOMNHbIX
“3MepeHuii, BbIMONHEHHbIX Ha pA-
A€ NYHKTOB.

3ateM Ans Kaxporo u3 610KoB
6bI10  BbINONHEHO CBOGOAHOE
ypaBHUBAHWE MYHKTOB CeTU W
ypaBHMBaHME UTEPALMOHHBIM Me-
TO[IOM C YYETOM 3HauyeHuit onop-
HbIX MYHKTOB KapKaCcHOM CeTu.

Kpome Toro, 6bina nposefeHa
OLeHKa CXOAMMOCTU MONYYEHHBIX
B pe3ynbrate ypaBHMBaHUA KOOP-
OMHAT NYHKTOB CO 3HayYeHWAMM
KOOpAMHAT 3TUX e NYyHKTOB, On-
pegeneHHbix paHee. bbino uccne-
[,0BaHO 114 NyHKTOB, 1 NOJTyYEHb
cnepylolMe  cucTematuyeckue
cmeweHus: Dx = +0,015 m, Dy =
40,021 M n DH=+0,012 m. Ha Tpex
NyHKTax OblM O0OGHApY}KeHbI No-
rpewWwHoCcT! B NIaHOBOM MOJIOXe-
HWW, 3HAYUTENbHO NpeBbllWalo-
WM1e AOMYyCTUMbIE. ITU MYHKTbI 13

CETU ObIIN UCKIIOYEHDI.

[Onsa onpepeneHua knioya ne-
pexofa B MECTHYIO CUCTEMY KOOP-
anHar r. Yebokcapbl 6bi10 BbiOpa-
Ho 110 nywktoB CITC, umetowmx
KOOPAMHATHl B roCyAapCTBEHHO
M MeCTHOW cMcTeMax KoophuHar.
Ncnonb3ya nporpamMHbIl KOM-
nnekc Pinnacle ver. 1.00, 6binu
paccuuTaHbl napameTpbl npeob-
pasoBaHus koopauHart. pu 3Tom
ANA NNAHOBOTO MONOXEHUs uC-
NoNb30BaNCA METOA YeTbipex na-
pameTpuyeckux npeobpazosaHuit
nogobus (nosopot, Macwrtab u
[iBa NapameTpa nepeHoca Hayana
oTcyeTa), a ANA BepTUKaNbHON
NIOKanu3auum — MeTof Tpex na-
paMeTpuyecKux npeobpazoBaHuit
(napametp capura u ABa napame-
Tpa HaKIoHa).

Kpome Toro, no pesynsratam
MaTeMaTuyeckoi o6paboTKM 3Ha-
YeHUN KOOPAMHAT OLHOMMEHHBIX
NYHKTOB B CUCTEMe KOOpAWHaT
WGS—-84 v B rocynapcTBeHHOM cu-
cteme koopguHat CK-42 6bino
Moly4eHO CeMb 3IEMEHTOB napa-
MeTpU4YecKoro B3auMHOro npeo6-
pa3oBaHMA KOOPAMHAT Mexay
3TUMU CUCTEMAMU.

06bem paboT No KamepanbHoii
06paboTKe Obl BLINOJHEH ABYMA
WCMONHUTENAMU B TeYeHue
60 gHen.

RESUME

The article presents the back-
ground and results of the work to
reconstruct the geodetic network
of Cheboksary. Reconstruction was
conducted within the surveying
season of 2006 by the employees
of the Srednevolzhskoe aerial and
geodetic enterprise. Technical and
methodological substantiation is
also given for the procedures ful-
filled. Criteria used as well as the
accuracy assessment results are
listed together with the time con-
sumption.
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«UPC-Tankax pazpabaTeisaeTcd Conee 15 A6T, BLILNA HA
U HOMMEPUSCHMEA PLIHOE W SACAYRHMNE DOCTORHOE MeCTO HA
phiHEe POTOTPAMMETpWYECKMY NponyeToR. Ha cerofHammM o
nene U@ C-Tanka® RENASTCA NyYWed OT8YSCTESHHOW
pazpaboreod. QocTynHee  USHE NOIBONAKT NPMoDpecTH
| nporpasay; Hebonbums  komnadHeAy. Mpoctota paboTes o
L NpOTpaMMOH NOIEONAET OCEOMTE &8 E HOPOTKME CPOWM, 8
{ WIMPOHHME BOIMOMHOCTH NPOTPaMMbl NOIBONAKT CO30dBATE
H!E'y'iﬂ KAPpTorpadiiyeckyd APpogyELyMio.

InA NoMHOWSHHOTD NPOWZE0ACTES QOCTETOYHD MMETE OHOND
mnuqmuupnmnmm CAGHANMETS, KOTOPLIRA PYEOBOONT
MENCTEMAMW oNepaTopok. B xauscTee ONepaTopos MOryT padoTaTh
-;i:wneuml-npanuuamu M MONOALE CNEWWSMMCTEL HE WMeHILWE ONkLITE
paboThl ¢ (oTOrPaMMeETRPAYECHON CHCTEMOM.
NporpaMsa NPAMSHASTCA  KAK ERPYNHLIMK  A3PO0reogeIndysciiMM
L NpeAnNpUATHAMM, TaK W HeSonbwHMM KomnaswAamW. OcHOEHLIE
*-; ApEMMYLLECTES NpOTpEMME! NPORENAKTCA npd ofpaboTEe DonbWOro -mcnaf,_
| EHMMEOB, MNONYYEHHBIX © NOMOWELH AIPOCLEMEM, W NPA COA0AHMA E
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METOAbl YCKOPEHUA
OTOBPAXXEHUA SNEKTPOHHbIX
KAPT B N0 «Ll®C-TAJIKA»

A.WU. Anuunnos (UMY PAH)

B 1972 r. okoH4Mn JIeHMHIpaacKoe BOEHHO-TOMOrpaduyeckoe yuunuie, B 1982 r. — reopesunyeckuii pakynstet
BoeHHO-MHKeHepHOII akagemumn um. B.B. Kyitbbiwesa. B HacTosee BpeMs — 3aBeaytowmin 22-i nabopartopueit
WHcTtutyTa npo6nem ynpasnedus PAH um. B.A. Tpane3HukoBa, npe3uaeHT Mpynnsl komnanuit «Tanka». [oktop
TEXHUYECKUX HayK, npotheccop. 3aciyKeHHbI paboTHUK reoaesun 1 kaptorpacum PO.

B.b. Kekenupnse (HMN® «Tanka-T[B»)

B 1997 r. okoHuYMn MOCKOBCKMIA KONNemK reofe3unn u kaptorpacduu no cneumanbHOCTU «a3pohoToreofesncT,
B 2000 r. — ropHblit pakynsTeT MOCKOBCKOTO OTKPLITOrO YHUBEPCUTETA MO CNELUanbHOCTU KTOPHBI UHXeHep-
Mapkweiigep». C 2000 r. no HacToslee BpeMs — MAAAWMIA HayYHbIN COTPYAHUK 22-i nabopatopuun UMY PAH. C
2002 r. — 3amectuTenb reHepansHoro aupektopa HM® «Tanka-TAB».

C.A. TpyxaHoB («Tanka-IMC»)

B 1998 r. oKOHUYMN MexaHWKO-matematuyeckuit dakynbter MIY um. M.B. JlomoHOCOBa no cneuuanbHocTH
«MateMmaTtuk». B HacToswee Bpema — 3amecTutens reHepanbHoro aupektopa 000 «Tanka-TUC».

B.B. Koctun («Tanka-I'1C»)
B 1998 r. oKOHYMN MexaHWKO-matematuyeckuit dakynbter MIY um. M.B. JlomoHocOBa no cneuuanbHocTH

«MaTeMatuk». B HacToslee BpeMs — cTapliuil HayuHbli COTPYAHUK NHCTUTYTa npo6nem ynpasneHus PAH um.
B.A. Tpane3HukoBa, pykosogutens otgena nporpammupoBaHus 000 «Tanka-TUC». Kanpupat ¢usumko-

TEXHOJIOTUU

MaTeMaTu4yeCKnX Hayk.

B HacToAwee Bpema 3nek-
TPOHHbIE KapTbl HACTO/IbKO TECHO
BOWAM B Hally XM3Hb, YTO CO-
CTaBASAIOT CEPbE3HYI0 KOHKYPeH-
LMI0 KapTaM Ha ByMaXKHOM HoCH-
Tese, MOCKOJbKY NpefoCTaBnsioT
foNee WMPOKUE BO3MOXKHOCTM
npu pabote ¢ HUMK.

Mpwu 3TOM, NporpamMmmHo-anna-
paTHble KOMMAEKChl A0XHbI 00-
pabaTbiBaTh Gonblive 06bEMbI
reoMHOpPMaLNOHHBIX AdAHHbIX
ANs WX nocnegylouero otobpa-
KEHMS Ha 3KpaHe MoHuUTopa
NPaKTUYECKU B peXUME peasib-
Horo BpemeHu. B MO «U®C-Tan-
Ka» npu oToOpaXeHUM KapT of-
HOBPEMEHHO MOryT GbITb OTKpbI-
Tbl HECKOJIbKO AECATKOB KapT, CO-
AepXalmMX MUNNUOHBI 0ObEKTOB
W BOCTUTrAOLWMX 06bEMA B COTHU
merabait. OTpUCOBKa 3TUX KapT
Ha 3KpaHe MOHWTOpA NPOMUCXO-

AUT MrHOBeHHO. Huxe npueo-
AATCS METOAbI, N03BONAIOLME YC-
KOPWTb NPOLIECC BbIBOAA BEKTOP-
HbIX 3IEKTPOHHBIX KapT Ha 3KpaH
MOHUTOPA.

~ [lpeBOBUAHbIE CTPYKTYpbI
AaHHbIX

s yCKOpeHWs MnpocTpaHcT-
BEHHOro noucka obwvektos B M0
«U®dC-Tanka»  ucnonb3ytoTcs
KBaapaTUyHble  APEBOBUAHbIE
CTPYKTYPbI AaHHbIX. ITU CTPYKTY-
pbl B 06LiEM BUAE NpeAcTaBaAsioT
Co60i Habop BAOMKEHHBIX Mps-
MOYrOIbHUKOB, OPraHM30BaHHbIX
nepapxuyecku. lMpu BbinoNHe-
HMM 3anpoca BuAaa «Aatb BCe
00bEKTbI, KOTOpble MonafanT B
NPsMOYTONbHUKY,  CNyCKasnchb
BHM3 MO «JepeBy», AOCTATOYHO
ObICTPO HAXOAATCA TE Y3/bl, KOTO-
pble NepeKPbLIBAOTCA C ITUM Npsi-

MOYrONbHUKOM W, COOTBETCTBEH-
HO, CUJIBHO CYXaeTCA nepeyeHb
paccmatpuBaeMbix 06LEKTOB.
AnroputMm co3gaHus [peBo-
BUAHbIX cTpykTyp B M0 «U®C-
Tanka» npoct. [aGapuTHeblil nps-
MOYrONbHUK KapTbl AOCTPauBaeT-
cA 0O KBagpata M pasbuBaercs
Ha 4 OfMHAKOBbIX MOAKBajpaTa.
OHu, B CBOIO OYepefb, TaKKe fe-
NATCA HA 4 YacTu u T. A. BoicoTa
Takoro «pgepeBa» KBajpaToB
tukcmupoBaHa. K kaxpgomy y3ny
NPUNUCHIBAETCA CChIKA HAa 00b-
€KT, ecnu ero rabapuTHas pamka
LeIMKOM noMmelyaeTca B KBagpar
y31a ¥ B TO e BPEMA He nome-
LAeTCA VXKe HU B OAMH U3 NOA-
kBagpartoB. Ha puc. 1 BugHo, 4to
Ha NMepBOM YpPOBHe cofepartcs
TOYeYHble W «ManeHbKue» Nu-
HeliHble U NolWaaHble 06BEKTHI,
Ha BTOPOM — «CpeAHUe» 0bbeK-



TEXHOJIOTUU

Tbl, @ Ha TpeTbeM — «OoMblLNEY
06BEKTHI.

HepocTtatkom Takoro nopxopa
ABNAETCA NOTeHUManbHas BO3-
MOXHOCTb HecbanaHcupoBaHHO-
CTW «AepeBay, KOraa MHOXEeCTBO
00bEeKTOB NONajaeT B OAMH y3en
«fepeBa». 3ITO BCTpevaeTcs
KpanHe pefiko, HO, TeM He MeHee,
MOJET NPUBECTU K CUIBHOMY 3a-
MeANeHNo nonucka obbEKTOB Mo
3ajaHHOMY NPAMOYTONbHUKY.

A GeccnopHbeiM npenmyLLecT-
BOM MeTOja ABNAETCA ero anro-
pUTMUYECKas NpocToTa.

[lpeBoBMAHAA CTPYKTypa uc-
MoJIb3yeTcs He TOJbKO ANA ObICT-
pOro noucka o6beKTOB, HO U AN
MX ONTUMANbHOTO XPaHeHMUs.
06bEKTLI, OTHECEHHbIE K OLHOMY
Y37y, XPaHATCA Ha [UCKe PAAOM,
yTo obecneynBaet 3hdheKTUB-
HbIA BOCTYN K HUAM.

~ MMpepcTaBneHue 06bEKTOB B
3aBMCUMOCTH OT MacwTaba

Kak npaBuno, o6bekTbl Ha
KapTe pa3fensioTcs Ha ciou no
cnocobam 0TOOGPaXKeHUs M Knac-
cncuumpyotca no GU3nYecKoi
npupoae, Hanpumep: ruaporpa-
(thus, pacnagamlancs Ha peku,
03epa, MOpA U T. [.; PacTUTeNb-
HOCTb; CTPOeHUA 1 T. b. Kaxpablv
cnoit (M Kaxabli ero nogcnoi
npu [PEeBOBUAHON Mepapxuu
C/I0EB) MOXET ObITb OTK/IOYEH U3
nokasa nosib3osarenem. 310 nos-
BOJIIET BUAETb HA IKPaHe TONbKO
yacTb 0OBHEKTOB KapThl.

Cnoit MOXeT MMeTb AManasoH
MaclWwTabos, B KOTOPbIX OH 0TO6-
paxaetcs. [Ins ycKopeHUs BbIBO-
[a Ha 3KpaH U ynyyleHus BoC-
NPUATUA KapTbl 4acTo ofuH (K-
31Yeckuit 06bEKT NpeacTasaser-
CAl HECKOIbKMMU 0OBEKTAMU Kap-
Tbl, IEXALMMK B PasHbIX CIOAX,
HanpuMep, peKa B MeKUX Mac-
wrabax NpeAcTaBNAETCA NUHUEN,
a B KpynHbix — o6nactblo. MMpu
3TOM B KAX[JOM KOHKPETHOM Mac-
wrabe oTobpakaloTCa TONbKO Te
C/IOW, KOTOPbIEe COflEPKAT 06bEeKT
C HYXHOI cTeneHblo fetanusa-
uuu. bonee menkue nogpobHoC-
TW KapTbl — MeJiKue 0ObeKThbI:

4acTW, CTOPOHbI 0OBLEKTOB —
NPOCTO WUCKIIOYAIOTCA U3 NOKasa
(Takxe Kak u rpyOble npeacTas-
neHus o6bekToB). CooTBeTCT-
BEHHO, U CTUNU OOPMIEHNUSA NK-
HUIA 1 obnacTeit B 3TOM MacliTa-
6e mMoryT GbITb 6osiee MpPocTbiMM
1 BbICTPLIMU B PUCOBKE.

Kpome  BbileynoMsHyTOro
«pYy4YHOTOX» pasgeneHus usobpa-
KeHUs 00BHEKTOB, B 3aBUCMMOCTY
0T MaclTaba, OHO MOXET BblYMC-
NATLCA NPOrpaMMoil aBTOMAaTU-
Yecku, T. e. 00BbEKT XpaHWUTCA B
KapTe B BUMIE HECKONbKMX «Npef-
CTaBAEHUNY.

B MO «LU®C-Tanka» Kaxpaplil
60/1bWwoM (Mo Yncny BEpPLWUH) Nu-
HeMHbIn U NAOWAZHOW 0ObEKT
XPaHUT COBCTBEHHYI «Orpyo6-
NIEHHYIO» KOMWIO, COAEpXallyto
3HAYMTENIbHO MEHblUe BepLUH,
KOTOpas MCMosib3yeTcs npu no-
Ka3e B MenKom macwrabe. Kpome
TOrO, NPOrpamMmMa MoXeT (HesBHO
ANS N0J1b30BATENA) «pa3pesarby
6onblume 06bEKTI HA MaNeHbKue
4acTu, KOTOpbIe TOXKe UMEIOT «Or-
pybneHHble» Konuu. Takum 06-
pa3oM, Npu PUCOBKE B MeJKOM
MaclwTabe Mbl NPAKTUYECKU HU-
Korga He MMeeM [1eNo C puUcoBs-
Koil 06BbEKTOB C 6O/MbWKM YUC-

JIOM BEpLIKH.
B MO «U®dC-Tanka» umeetcs
BO3MOXHOCTb  NpOpeXuBaHus

06beKTOB. 115 KaXoro MaclTa-
6a nporpamma 3apaHee BblYMC-
NAEeT, Kakne oOBbEeKTbl 3aKpblBa-
lOTCA ApYrMMM WMAM pacrnonara-
l0TCA HACTONBKO MNOTHO, Y4TO CO-
30a0T C/IMWKOM NecTpyl HeuH-
(hOpMaTUBHYI KapTUHKY, U WUC-
nosb3yeT 3Ty MHGOPMALMIO NpK
pucoBke. Hanpumep, npu oT1o6-
PAXKEHUM KAPTbl C COTHAMMW Thi-
CAY NUKeTOB GyAeT HapuUCOBaHO
JNWb UX HEBOMbLIOE KONMYECTBO
(noMUMO ObICTPOTHI PUCOBKM Ta-
Kas KapTUHKa 1 Gofee copepxa-
TenbHa). Ha puc. 2 npusepeH
npuUMep C BKJIOYEHHON U OTKIIO-
YeHHOW yHKUMel npopexuBa-
HUA 3HAKOB.

YcKopsieT puCoBKy B nporpam-
Me 1 NPOPEeXMBAHUE NUHUIA, KOT-

Ypopeme 3

YpoEeHe #

YpoeeHe 1

Anzopumm co30aHus 0pesosuUOHbIX CMpyKmMyp

[a HECKOJIbKO JIMHUIA UMeloT 06-
Wye 4acTy, UAywue no ofgHoOMy
MecTy (TUNKUYHBIA cyYal — fBa
3eMeNibHbIX y4yacTKa paspenset
3abop), pucyeTcs TONbKO OfHA U3
NMHWIA. BooOle, npu KauyecTBeH-
HOM NMPOPEXMBAHUW NMpPU YMEHb-
WeHUK MaclTaba NiaoTHOCTb 06b-
€KTOB (M NecTpoTa KapTUHKMW) He
LOJIXKHA CUIbHO YBEANYNBATHCSA.
Kpome Toro, ecnu 06bekT npu
PUCOBKE HACTO/IbKO MasneHbKuiA,
4TO NOMelLaeTcs B OAWUH MNUK-
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ceNnb, UMeeT CMbICn €ero B006Ll.l,e
He pucosartsb.

~ Knunuposanue

KnunuposaHue, unu wuHave,
oTceyeHune 0OBLEKTOB — Mpo-
LLecc, Npu KOTOPOM 06BEKT «06-
pe3aeTca» OKHOM HabntofeHus.
Ha puc. 3 npuBepeH npumep 06-
nactM [0 W nocie KAMNUpOBa-
Hus. Kak BuZHO 13 puc. 3, nocne
KIMNupoBaHus 06beKTa, y Hero
MOJET 3HAYNUTENIbHO YMEHbLNTh-
cs KONu4ecTso BEpLWUH
(puc. 36), 4To CyLLECTBEHHO yC-
KOpPWUT ero pUCOBKY B cClyyae
CNOXHbIX 0hOPMNEHWIT NTUHWIE 1
3anuBok obnacteir. OcobeHHO
owywaercs 3P ekt oT KNMNMpo-
BaHMA NPU NPUBIMKEHUN K 00b-
eKTy, Korfa BeCb OOBLEKT Haxo-
AWTCA 3a 3KpaHoM (puc. 3B). bes
NPUMEHeHUs 3TOT0 MexaHM3Ma
pUCOBKA MOXET WATU HEemo3Bo-
NUTENbHO J0ArO.

Knunuposaxue: a) o6bekm no-

Hocmblo nonadaem Ha 3KpaH;
6) o6vexm yacmuyHo obpesaem-
cA; 8) 2paHuya ob6veKma nosHo-
CMblo HAX0AUMCA 3a 3KPAHOM

~ Pactepusauua

CywHOCTb JaHHOTO MeToAa Co-
CTOUT B TOM, YTO Gonbline 06be-
Mbl KapTorpacduyeckon u pac-
TpOBON MHMOpMaLUK COBMeLLA-
OTC BMecTe M MCNosib3yioTcs
npM MNoOKase B OTHOCUTENIbHO
Menkux macwrabax. Mpu pacte-
pu3auuu B M0 «UdC-Tanka» npu-
meHseTca  dopmar  pacTpa
TIFF JPEG, koTopbiii no3sonset
npu HeGoNbILIOK noTepe UHMOP-
MalUuKM nosy4yaTb MHOTOKpaTHoe
ckatue o6beMa pacTpoBbIX M30-
OpaxeHuit. Kpome cxatus, B
3TOM dopmaTte npesycMOTPeHbl
nupamuaa M3006paxxeHuin n nau-
TOYHas CTPYKTypa, KoOTopble
06eCcneynBalOT BLICOKYIO CKO-
pocTb nokasa. Kaxablii ypoBeHb
nupamuabl  U3obpaxeHuit no
06beMy AaHHbIX MeHblUe npepbl-
pyuiero B 16 pa3. Takum obpa-
30M, XpaHeH1e NUpamugbl 1300-
paXKeHWn yBennymeaetr o6bLEM
XpaHUMBbIX fLaHHbIX He Gonee, yeM
Ha 0AHY BOCbMVIO YacTb. ManToY-
Has CTpyKTypa daina nossonser
MUHUMU3NPOBATL 06bEM yYuTae-
MbIX [AHHbIX 418 OTOGpaXeHus
Ha 3KpaHe.

Ecnu Tpebyetcs oTobpakarb
KapTy B OYEHb MENKOM MacliTa-
0e, To B KauyecTBe ee reHepanu-
3alMM  UCnonb3yeTcsa 3apaHee
paccyMTaHHoe pacTpoBoe W306-
paXXeHue 3TOI e KapTbl B 3KO-
HoMuyHOoM copmare TIFF JPEG.
Takum 06pa3om, NOKa3s KapTbl U3-
Aaneka He TpebyeT BooOWE HU-
Kakoro ob6paleHus K AaHHbIM
KapTbl, HUKakoro npobera no
06beKTaM, NPUMEHEHUS CNOX-
HbIX U PECYpPCOEMKUX 3anpoCosB.
CyuTbiBaHMe noboro, [OCTaTOY-
HO MenkomacwTabHoro dpar-
MEHTa KapTbl NPOMCXOAMUT Npak-
TUYECKM MrHOBEHHO W Tpebyet
KonupoBaHua ¢ aucka unu u3 bJ
HeGonblOro parMeHTa ye ro-
TOBOTO pacTpa C HYXHOTo 3Taxa
nupamupbl u3obpaxeHuit. He-
TPYAHO BUAETH, YTO 0OBEM TAKOTo
thparmeHTa Bcerfa 6yaeT 3KBu-
BaJIeHTEH pa3Mepy 3KpaHa. [le-
PEXOA K BEKTOPHbIM AAHHbIM aK-

TyaNbHOW KapTbl OCYLLECTBASET-
€A TOAbKO TOTAA, KOrfa BO3MOX-
HOCTW NPOM3BOJLHOMO PaCTPOBO-
ro M300paXkeHWUs ucyepnaHsl,
T. €., KOrfa Mbl JOWN 0 HUXKHE-
o YPOBHA PacTpa, U KONUYeCTBO
nuKcenei 3KpaHa HauMHaeT 3a-
MEeTHO NPEeBOCXOAUTb KONMYECT-
BO NuKcenei pactpa. B atom cay-
yae Heo6X0[MMO NepeKNYnTb
anropuTM noKasa Ha AaHHble
BEKTOpHOI KapTbl. Mogbopom
MAaKCMMaNbHOTO  pa3pelleHuns
pacTpoBoro n3obpaxeHns Ha me-
CTHOCTM MOXHO A0OMTbCS TOrO,
4TO B MOMEHT MEepeKkItYeHus
(hparMeHT KapTbl, MAYLWMIA HA 3K-
paH, 6yneT copepKarb B CpefiHeM
TONbKO Hebonblioe 4Yucno 06b-
€KTOB, fIBHAs PUCOBKA KOTOPbIX
He 3aliMeT MHOTO BPEMEHM U pe-
CYpCOB.

K HepocTtatkam 3Toro metona
CnefyeT OTHeCTU Heo6X0ANMOCTb
nepeco3faHuna pactpa npu usme-
HEHUU UCXOLHON BEKTOPHOI Kap-
Tbl M HEBO3MOXHOCTb OTK/IOYE-
HUsA/BKIOYEHUSA B NOKA3 OTAENb-
HbIX cnoeB KapTbl. OfHako 3TOT
HELLOCTATOK KOMMNEHCUPYETCS Bbl-
COKOW CKOPOCTbKO OTOGpaXeHus
KapTbl HAa 3KpaHe MOHUTOPA.

B 3akntouyeHue cnegyet otme-
TUTb, YTO MPUBEAEHHbIE METOAbI
YCKOpeHus npolecca otobpaxe-
HUS KApT Ha 3KpaHe MOHUTOPA He
MpeTeHayioT Ha NOJIHOTY U BCEO-
XBaTHOCTb. CywecTBylOT Apyrue
METOfbl U MOAXOAbI, PEaNM30BaH-
Hble B KPYMHbIX MHOTOMOJ/Ib30Ba-
Tenbckux [UC-npunoxenusx. B
[AAHHOW CTaTbe M3NOXEHbl TONb-
KO MeTOfbl, KOTOpblE UCMOMb3Y-
totcs B 10 «OC-Tanka.

RESUME

The present electronic systems
processing geoinformation deal
with mass data. Consequently the
problem of this data displaying in
real time is becoming more and
more complicated. The article
gives several methods used in the
TsFS-Talka software package,
which provide for speeding up the
process of displaying vector elec-
tronic maps.
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TEXHOJIOTUU

MPUMEHEHUE N'NC «KAPTA 2003»
B JIECHOM X03AANUCTBE

A.H. ®apees (Mapuilckuit rocyaapcTeHHbIil TexHuyeckuii yunsepcutet, Mowkap-Ona)

B 1995 r. OKOHYMN NeconpoMbilWNEHHbIN (akynsTeT Mapuiickoro rocyaapcTBEHHOTO TEXHWUYEeCKOro
VHUBEpPCUTETa MO CMEeLUaNbHOCTU «/IeCOUHIKEHEPHOE Aeno». [oce OKOHYAaHUA aCMUpPaHTYpbl U 3aLuThI
KaHpuMAaTcKoi pucceptauum ¢ 2000 r. no HactoAlee BpeMms paboTaeT AOLEHTOM Ha kKadeppe
npupof006ycTpoiicTBa. 0AHOBPEMEHHO — 3aMecTUTeNb AeKaHa haKynbTeTa NpMpoAo06YCTPOMNCTBA U BOAHBIX

pecypcos.

0.A. 3umuna (Mapuitckuit rocyapcTeHHbIil TexHuyeckmii yansepcutet, Mowkap-Ona)

B 2006 r. okoHuMna akynbTeT NPMPOA00BYCTPOICTBA M BOJHLIX PecypcoB MapuiMcKOro rocynapcTBEHHOO
TEXHWYECKOro YyHUBEPCUTETA NO CMELMaNbHOCTN «OXpaHa OKpyKaloLiel cpebl U paLMoHanbHOe NCMob30BaHMe
NPUPOAHBIX PECYPCOBy». B HacToALee BpeMs — acCUCTeHT Kadeapbl NpMpogoo6ycTponcTea.

Ha tepputopumn Pecnybnuku
Mapwuit 3n c Hayana 1990-x rr. B
NeCHOM XO03fWCTBE WCNONb-
3yeTcs NporpaMMHbIA  KOM-
nnekc APM «JlecdoHp», KoTo-

Kapma yyacmka necHoz2o ¢poHda y ozepa
Inyxoe Pecny6nuku Mapuii 3n:
a) APM «Jlechond»; 6) TUC «Kapma 2003

pbll B HacTosliee Bpemsa 3Ha-
YMTENbHO YCTapen Mo TexHuye-
CKMM XapaKTepucTukam. B ces-
31 C 3TUM aBTOpaMu cTaTby B
pamKax y4ebHOIl Hay4HO-UC-
cnepoBatenbckoii  naboparo-
pUM CTYLEHTOB «3eMneycTpoil-
CTBO W 3eMeNbHblii KajacTpy»
Mapuiickoro rocyaapcTBeHHOro
TEXHUYECKOr0 YHUBepCUTETa
Obin paspaboTaH KoHBepTep
paHHbix B TUC «Kapta 2003»
(Kb «MMAHOPAMA») ans co3pa-
HUA haiinoB 0OMeHHbIX hopMa-
ToB SXF unu TXF (puc. 1).

3T0 NO3BONNAO BbIATH U3 OF-
paHWUYeHHOro Kpyra pellaemblx
3afa4y APM «JlecoHp» u wnc-
Nosb30BaTb BO3MOXHOCTH, 3a-
noxeHHole B TUC «KapTa
2003». OpHO M3 npenmyLiecTs
TaKoro nepexofa Bblpasuaoch B
VNyYleHUn MHDOPMATUBHOCTH
kapTorpaduyeckoro marepua-
na, KoTopoe 06ycnOBNEHO Cre-
Aytowmmmn BoamoxHoctammu MNC
«Kapta 2003»:

— 3aMnoJIHEHWE MONIMTOHA
VCNIOBHBIMU 3HaKamu 6e3 3a-
nnBKKM (MW € NpO3payHoM 3a-
NINBKOM) NO3BONSET BU3yanu-
31poBaTh NoKasaTenu no rnas-
HO NopoAe U rpynne Bo3pacTa
ApesocTos (puc. 2);

— Cco3[laHMe TeMaTU4yecKux
KapT C pacKpacKoW NOAUrOHOB
M UX WTPUXOBKOW NO3BONSAET
0TOoOpakaTb, HaNpuUMep, TMnN yc-
JIOBUW MecTOompou3pacTaHua ¢
YC/I0BMEM pa3MeLlLeHns nog oc-
HOBHOW KapToi.

AHanu3 cospemeHHbix THNC
No3BONAET NPEANOXUTb Cleay-
IOLLYI0 KOHLENLMIO NOCTPOEHMS
MHhOPMALMM HA 3NEKTPOHHOIA
KapTe, OCHOBAHHY0 Ha BO3-
MOXHOCTAX, Hanpumep, [UC
«Kapta 2003». WHdopmaTus-
HOCTb MOJIUTOHA MO BOCMpUA-
TMIO 00bEKTA 3/IEKTPOHHOM
KapTbl Ha 3KpaHe MOHUTOpa MO-
XeT cofiepxatb fo 7-12 noka-
3artefiei, Cpen KOTOpbIX:

— 3a/MBKa — LBET 1 Xapak-
Tep 3aNMBKWU MO3BONAKT WUC-
nosb30BaTh 2 NOKa3aTens;

— LWTPMXOBKA — Hanpasne-
HUe, LBET, TUM W NJIOTHOCTb J1N-
HWUWA NO3BONAOT MCMNONbL30BATb
4 noKkasarens;

— 3ano/siHeHne 3HaKkamm —
TN, LUBET, KOHCTPYKLUSA, NA0T-
HOCTb PacnoioXeHUa 3HaKOB
No3BONAIOT UCMONb30BaATh 4 MO-
Kasarens;

— rpaHuua — UBeT ¥ Tun
JIMHWKM NO3BONAT MCNONb30-
BaTb JIMIWb 2 NoOKa3saTens, no-
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CKOJbKY UCMOb30BaHue 60b-
Wwero yucna nokasartenei 3a-
TPYAHUTENBHO MPU HANOXKEHUU
rpaHuL, pasiUYHbIX MONUTO-
HOB.

[JanHaa wnHdopmaTUBHaA
BO3MOXHOCTb NpefCTaBieHNns
06bEKTOB 3IEKTPOHHOMN KapThl
TpebyeT pa3paboTkM Knaccu-
¢dukatopa. Tak, Hanpumep, B
MC «Kapta 2003» Takas BO3-
MOXHOCTb UMEEeTCs, HO 3aHu-
MaeT MHoro pabouyero Bpeme-
HU. B 3aTOM cnyyae Heobxoau-
Ma aBTOMaTu3auua npouecca,
NO3BONAIOLWErO BLINOAHATL He-
Kyl MpUBA3KY nokasatenen K
3/leMeHTaM 06beKTa INEKTPOH-
HOW KapTbl (LLBETY U XapakTepy
3a/IMBKU NONUTOHA, WTPUXOBKE

— TWUM 3aN0JIHAIOLWEro 3HaKa
yKa3biBan Ha rpynny nopog
(xBOIiHbIE, TBEPAOANUCTBEHHbIE,
MATKONMUCTBEHHbIE U T. f.);

— KOHCTPYKLMOHHbIE 0CO-
OeHHOCTM 3HaKa — Ha BO3pa-
CTHyt0 Tpynny ApeBocTos (Mo-
NOAHAKM, CPeAHeBO3PaCTHbIE,
cnensle U T. 4.);

— LUBET 3a/NMBKM 3HAKA —
Ha NopoAay No BeAeHuto X03Aii-
CTBa Ha [AHHOM yyacTke (efnb,
COCHa, bepe3a n 1. 4.);

— LUBET 3aNMBKM MOJAUrOHA
— Ha rpynny Tvna neca (6pyc-
HUYHUK, YEPHUYHUK, [ONro-
MOWHUK U T. A.);

— UBET JMHWUU WTPUXOBKM
— Ha KJacC BNAXHOCTM MOYB
(o1 0 po 5);
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lpedcmasnernue ocHoBHOU nNopodsi dpesocmos, 2pynnel 8o3pacma u
nonHomesl dpesocmos Ha 3nekmpoxHolu kapme 8 TMC «Kapma 20035

nT. A.).

[pnmepom Takoro npeacras-
NEHUS MOXET CAYKUTb UAEHTU-
hrKauma necoxo3siCTBEHHbIX
06bEKTOB Ha INEKTPOHHOI Kap-
Te Mo MOPOAHOMY COCTaBy W
rpynne Bo3pacta (puc. 3), uto
fBNAETCA HOBOBBeJLEHMEM B
cepe BM3yanu3auun necortak-
CaLMOHHOM WHGopMaLMM Ha
3N1eKTPOHHOIA KapTe.

B paHHoOM cnyvae, npu onu-
CaHWN NecoTaKCaLuMOHHON WH-
tdopmauum B BMae U30bpaxe-
HUA Ha 3NeKTPOHHOI KapTe no
NOJIMFOHAM, MOXHO Npeano-
XUTb, 4TOOBI:

— Hanpae/ieHne WTPUXOBKH
noNUroHa — Ha knacc 6orarcr-
Banous (A, B,C,Dur.g.).

C nmpyroit CTOpOHbI, Takoii
noAxof MOXeT NPUBECTU K 3a-
TPYAHEHWUIO BOCMPUATUSA WH-
tdopmaunn yenosekom. [ns
YCTPAHEHNS [aHHbIX HefocTaT-
KOB Heo6xoaMMo uveTkoe Cco-
rnacoBaHue LiBETOB, TUNOB N~
HWN W KOHCTPYKLUMIA 3anosHA-
fOLYMX 3HAKOB C COOTBETCTBYIO-
WMMU UM NOKA3aTeNAMU U UX
3HayeHUAMU (Knaccamu 3Ha-
YeHUW), 4TO NO3BONUT U3be-
aTb HaNOXeHUsA OLHOTO U TO-
ro e LBeTa fpyr Ha Apyra. Xo-
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Maxens pedakmopa knaccugpukamopa TUC
«Kapma 2003» 8 no3uyuu pedakmuposaHus
omobpaxkeHus 06beKma no co necoHd

TS 3Ta BO3MOXHOCTb He WUC-
KNoYaeTcs, Tak Kak CliusHue B
€[lMHbIA LBET MOXHO Khaccu-
GbuuupoBaTh Kak Haunyullee
WAW HauXyAllee coYeTaHue no-
Kasatesen, Hanpumep, Ans
npou3pacTaHus 3TUX MOPOA
LEepeBbEB Ha JAHHOM yyacTKe
(nonurone).

MpennoxeHHbIN noaxopn,
no3BOMUT YHUDULMPOBATb MO-
TOK MH(opMauun B reouHdop-
MaLMOHHbBIX CUCTEMAX HA 3/eK-
TPOHHbLIX KapTax W MOJy4YUThb
IKOHOMUIO 06bEMA NAMATH, TAK
Kak He OymeT HeobxoaumocTu
CO3JaHMA HECKONbKUX KapT CO-
OTBETCTBYIOILEro paoHa ¢ pas-
JIMYHON pacKpacKoW no moka-
3atenisMm  00beKToB. Takoe
npencTaBieHne AaHHbIX MOMO-
XKeT Cneuuannucty B KOHKpeT-
HOi ob6nacTm [AeaTenbHOCTH
Nyyle NpeAcTaBuUTb KapTUHY
M3MEHEHWS TOTO UAK UHOTO NO-
Kasarens.

RESUME

It is noted that the forestry
object identification and the for-
est estimate presentation on the
electronic map due to the devel-
oped object classifier ease the
work of an expert to present
examination index change. This
approach provides for the both
data stream unification in geoin-
formation systems and memory
saving.
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BO3MOXHOCTU
KAPTOIPA®UYECKOW
CTEPEOKAMEPbDI PRISM
CNYTHUKA 33 ALOS

M.A. BoncyHoBckui («CoB30HAY)

B 1990 r. okoHunn Kneeckoe BbICLIEe UHXXEHEPHOe pafuoTexHuyeckoe yumnnuue. locne oKOHYaHUA yyunmila
cnyxun B pagax BC PO. C 2000 r. pa6otan B 000 «eo CnekTpym», a ¢ 2002 r. — B ®IYMN BO «Texmawumnopr».
B 2004 r. nonyyun creneHb «MacTep [€n0BOro afMUHUCTPUPOBAHUS B 06/1aCTU CTpaTErMYecKoro
nnaHupoBaHua» (Master of Business Administration) Bo Bcepoccuilickoil akagemun BHelWHel TOProBau
MuH3akoHompa3zsuTus P®. C 2004 r. paboTaer B KomnaHuu «COB30HA», B HACTOsALIEE BPEMSA — 3aMeCTUTENb

reHepanbHoro AUpPeKTopa.

A.B. beneHoB («CoB30HAY)

B 1996 r. okoHuun CaHkT-leTepbyprckoe BbiClEee BOEHHO-ToMorpatduyeckoe KOMaHAHOE yuuiuiie no
cneunansHocTH «aspodotoreopesnsy. Mocne OKOHYAHUA yuunuLwa Nnpoxoaun cayxoy B 29-m HAN MO P®. C
2001 r. pa6otan B LN «Teppa-Cneiicy, ¢ 2006 r. no HacTosilee BPeMS — MIABHbIA MHXKEHEP KOMMaHWUM

«CoB30HAOY.

Kocmuyecknit annapat (KA)
ALOS (Advanced Land
Observation Satellite) 6bin 3any-
weH 24 aHsaps 2006 r. ¢ KOCMO-
apoma TaHerawuma (AnoHus) u
BbIBeJieH Ha CONTHEYHO-CUHXPOH-
Hyto 0pOuUTY BbICOTOI 691,65 KM.
Bnagenbuem cnyTHWKa sBnseTCs
finoHckoe  aspokocmuuyeckoe
areHtcteo JAXA [1]. KA ALOS oc-
HalleH:

— papapom L-gnanasoHa
PALSAR, npegHa3HayeHHbIM Ans
KPYrnoCyTOYHOTO M BCEMOTOAHO-
ro HabnofeHUs 3eMHON NOBEPX-
HOCTW, MO3BONIAKOWMM Noay4aTb
M300paXeHUs C paspeleHuem
oT 10 go 100 m;

— KapTorpaduyeckon cre-
peokamepoit PRISM, no3sonsto-
Lwen nosyyatb MOHO- U CTepeo-
CHWUMKM C pa3peLieHunem o 2,5 m;

— MyNbTUCNEKTPaNbHOW Ka-
mepoii AVNIR-2 pna nonyyeHus
LLBETHbIX CHUMKOB C pa3pelleHu-
em 10 m.

[laHHble, nonyyaemble co
CMYTHWKA, MOTYT ObITb UCMONB30-
BaHbl ANA CO3AaHUsA U 06HOBNe-
HWSA KapT, HabnofeHNs 3a cocTo-
AHUEM U UCMONb30BAHUEM MpHU-
POAHbLIX PecypcoB, a Takxe Ans
NpPOBEAEHNA Pa3NUYHbIX Hayy-

OcHOBHble TeXHUYECKMe XapaKTepUCTUKU ctepeokamepbl PRISM

HanmeHoBaHMe xapaKTepuUCTUKK
Tun ckaHnMpoBaHua

CneKkTpanbHbIi AUanas3oH, MKM 0,52-0,77
Yron 0630pa,’ >7,6
MrHoBeHHbIN yron nons 063o0pa, 10° pag 3,61
LinpuHa nonocsl cbeMKM (MpU CbeMKe B HAAMUP), KM 70
lpocTpaHcTBEHHOE pa3pelueHne (Mpu CbeMKe B HA/UP), M 2,5

YacToTHo-KOHTpacTHas xapaktepucTuka (4actoTa Haiikeucra)

CrepeounsobpaxeHue B/H=1,0
Yron HaknoHa,’ +1,5
PapnomeTpuyeckoe paspelleHine, 6UT Ha NuKcenb 8

3HayeHue

CkaHupytowas nuHeitka
8 MaTpuL, Ans Kaxaoro o6bekTuBa

0,27 (nonepek HanpaBneHUs CbEMKH)

0,21 (BRONb HanpaBfeHNs CbeMKM)
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Hamezpa, cHHMS0an
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Hapmap

PacnonosxeHue cbeMo4YHbIX Kamep
cmepeokamepsl PRISM

WnpEa nonOCEI
ChEMHH 35 KM

Dfuger NOKDEITHE
70 ww

.
Dpka W3 noAdL “
CEEMEM

Themka “EeIag”

LHEQEHA RO ASTR
ChEREH 3b s

LAp#IE NOROCL] ———
L

reEmEn 70 ER ®
LY
Dasa H3 nenod
CRoMHE

Pexxumbi coeMKku cmepeokamepsbi PRISM:
a) «HOpManbHO»; 6) «HabM00eHue

Cxema nepeKpbimusa u306pameHuL7 U pacnojio)KeHusa onopHbIX mo4yexK

HbIX UCCNeJ0BaAHNNM.

Ocobblit MHTepec npeacTaB-
NAT AaHHbIE, NOJlyYaeMmble C No-
MOLLbIO KapTorpaduyeckon cre-
peokamepsl PRISM
(Panchromatic Remote-sensing
Instruments for Stereo
Mapping). Ee ocHOBHble TexHu-
YecKMe xapaKTepuCTUKKU npuse-
JeHbl B Tabnunue.

KoHcTpykTuBHON 0CcOb6EeHHOC-
TbO CbEMOYHOW anmnapatypsl
PRISM saBnsetca 1o, 4TO Ha opA-
HOM nnatopme YCTaHOBNEHHBI
TPW CbEMOYHbIE KaMepbl, CHUMA-
folwmne B HAAUp, BNepes 1 Hasap,
(puc. 1). OHu obecneynBatoT no-
JlyYeHne cTepeonap u3obpaxe-
HWIl C NPOCTPAHCTBEHHbIM pa3-
peweHnem 2,5 M pasmepom
35%35 KM B KOMOWHALIUM CbEMKU
«B Hagup — Hasapy», «B Hapup
— Bhnepefn» W «Hasaj — Bne-
pen» B pexuMme «HOpMasnbHOY, a
TaKXKe BO3MOXHOCTb (hOpMUpO-
BaHUsA M300paxkeHUs pa3MepoM
70x35 KM, nonyyeHHOro Kame-
pOii, CHUMAIOLLEN B HAZMP, B Cre-
LManbHOM pexume «Habntope-
Hue» (puc. 2).

Cneunanuctsl KOMMNaHuMK
«CoB30HA» B TECTOBOM pexume
nposenn oTorpammeTpuyec-
Kyto 06paboTKy M306paKeHMuii,
NOJyYeHHbIX  CTepeoKamepowu
PRISM. OcHoBHOW 3apaveit Tec-
TUPOBAHMUA ABAANACH OLEHKA
BO3MOXHOCTU CO3AAHMSA MO 3TUM
M300paXEHMAM LUPPOBLIX MO-

peneii penbeta MeCTHOCTW Ans
Tonorpaduyecknx Kapt B Mac-
wrabe 1:25 000.

Mo pesynbratam oTorpamme-
Tpuyeckoit 06paboTKM npenno-
naranocb ONpeaesuTb reoMeTpu-
yecKkMe XxapaKTePUCTUKM Kak
OfIMHOYHbIX M306PAKEHNIA, TaK U
1300paxeHmii, 06pasyiolmx cTe-
peonapy, nojy4yaemblx C NoMo-
wbto PRISM.

B KayecTBe MCXOAHbIX M300-
paeHuii 6binu BeIbpaHbl M306-
paxeHusa cueHbl «A0602402»,
noNy4YeHHble CbeMOYHOI anna-
patypoit PRISM 17 ceHTa6ps
2006 1. B pexume KHOPMAJIbHO»:

— KaMmepoKn, CHUMalLWen Ha-
3af, Npu yre HaknoHa 26,8°%

— KaMmepoMl, CHuMawlen B
Hagup, Npu yrne HaknoHa 1,4%

— KaMmMepomn, CHuMawLei
BNepea, Npu yre HaknoHa 26,5°.

Koppekuus nzobpaxeHuii bi-
Nna BbiNnoNHeHa metogom 1B2 R.
OnopHble U KOHTPONIbHbIE TOYKM
B3ATbl B npoekunn UTM-36N u
cucteme KoopguHat WGS-84.
(xema nepekpbiTUA KU306paxe-
HWUIA M PacnonoXeHUs OMOPHbIX
TOYeK MoKasaHa Ha puc. 3.

O®oTorpammeTpuyeckas obpa-
00TKa mapbl nepeKpbiBalOWKUXCS
M306paXKeHnit B KOMOUHALMK
CbeMKM «B Hagup — Haszag» u
OIMHOYHOTO n3obpaxeHus
BK/lOYana ciefytolime atans:

1. PacyeT npubANKEHHO MO-
AENN CbeMKMU.
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2. N3mepeHue OMOpHBIX K
KOHTPONbHBIX TOYEK.

3. YTouHeHune Mopenu CbeMku
ONS KAaX[0ro CHUMKa cTepeona-
pbl M0 OMOPHbIM TOYKaM (OpueH-
TUpPOBaHMe cTepeonapbl) W
OLLeHKY TOYHOCTH.

3atem no nape nepekpbiBalo-
Wwuxcs u3obpaxkeHuit B KomMbU-
HaLuM CbEMKU «B HapuMp — Ha-
3af» cTpounach uudposas Mo-
JeNb MeCTHOCTY, a LA OAMHOY-
HOro M3006pa)KeHus BbIMOJHA-
N0Cb OpTOTpaHChOpMUPOBaHME.

OcTtaHoBuMCA noppobHeit Ha
Ka»AoM 13 3Tanos.

Ha nepBom 3tane 6bin npo-
BEleH pacyeT NPUBIMKEHHON
MOJeNN CbeMKU AN KAXLOro 13
1300paxeHmil, 06pasyioLux cTe-
peonapy WM OAUHOYHBIA CHU-
MOK, MO criejylolumM napamert-
pam: BbicoTa 0p6uUTH, Nepuof
OpOuTLI, HaKNOHeHUe opbUTHI,
MTHOBEHHOe nosie o63opa onTu-
YeCKOW CUCTeMbl, IKCLEHTPUCK-
TeT opbuTkl, reorpaduyeckoe
NONOXeHWe LEeHTPanbHOro 3ne-
MEeHTa K306paxkeHus, pasmep
NUKCens 13o0paxeHns Ha MecT-
HOCTM.

Ha BTopom 3Tane B npouecce
M3MepeHUit 6bIIn onpeaeneHsi:

— [Ania ctepeonapbl 9 onop-
HbIX U 8 KOHTPOJbHbIX TOYEK B
cucTeme KOOPAMHAT CHUMKA;

— I8 OfMHOYHOTO CHUMKA
15 onopHbiX 1 10 KOHTPOJbHbIX
TOYeK B cCuUCTeMe KOOpAMHAT
CHUMKa.

Ha TpeTbem 3Tane To4yHOCTb
doTorpamMmeTpuyYecKon Mopaenu
cTepeonapel, pacCyMTaHHOM Mo
OMOPHbIM TOYKAM, OblNa OLeHeHa
MO0 PAaCXOXAEHUAM MeXhy Bbl-
YMCNEHHBIMU U 3afaHHBIMU KO-
OPAMHATaMKU OMOPHBIX W KOH-
TPOMbHbIX TOYEK W He NpeBbicuna
0,5 nukcens u3obpaxeHus. B
pe3ynbTaTe OLEHKM TOYHOCTU
CpefHsAs owmnbKa opueHTUpoBa-
HWA cTepeonapbl COCTaBMNA:

— Ha OMOPHbIX TOYKaX No 0CK
X—1,0m; noocn Y — 1,8 M; no
oemZ—21wm;

— Ha KOHTPOJIbHbIX TOYKax No

ocm X — 1,2 M; no ocu Y —
1,3M;noocnZ — 2,1 m.

Ha puc. 4 nokasaH cdparmeHT
OpPUEHTMPOBAHHOW CTepeonapbl
B KOMOMHALMM CbEMKM «B HAaUp
— Haszag».

[Ins OAMHOYHOTO CHUMKA TOY-
HOCTb MOJeNu CbeMKM, paccyu-
TaHHOIi N0 OMOPHbLIM TOYKAM, Obl-
Nla OUEHEHa MO PACXOXAEHUAM
MEX/Y BbIYMCNEHHBIMU U 3afaH-
HbIMWU KOOPAWHATAMU OMOPHBIX U
KOHTPOJ/IbHbIX TOYEK 1 COCTaBuUna
0,3 nukcens usobpaxeHus. B
pe3ynbrate OLUEHKU TOYHOCTU
OPMEHTUPOBAHNA OJAMHOYHOIO
CHMMKA CpefHAs KBajpatunyec-
Kas oWwwnbKa cocTaBuna:

— Ha OMOPHbIX TOYKAX N0 OCH
X—092m; noocn Y — 0,86 m;

— Ha KOHTPONIbHBIX TOYKAaX Mo
ocm X — 1,71 m; no ocn Y —
2,53 m.

NoctpoeHue yudposoii Mo-
Aenun MecTHOCTU Nno nape nepe-
KpbIBAKOWMXCA  U306paXKeHMii
BbIMOJIHANOCH B aBTOMATUYECKOM
pexume C UCMoab30BaHMEM an-
ropuTMOB Koppensuuu 6e3 no-
cnepylolWero CrnaxuBaHua u
¢duneTpaumm. Ha puc. 5 nokasaH
tbparmeHT LMPPOBON MOAenu
MEeCTHOCTM C Wwarom 2,5 m, nocr-
pOeHHOI No cTepeonape B KOM-
OUHALMKU CbEMKU «B HaauUp —
Hasag».

OptoTpaHcopmupoBaHue
OAMHOYHOTO CHUMKA BKIOYANO
chnepylolme npoueaypsl:

— npeobpa3oBaHue LnUdpo-
BOW MOLENN MeCTHOCTU B Lud-
poBylo Mofenb penbeda nytem
(UNBTPALLMM NCKYCCTBEHHBIX Bbl-
COTHbIX 0OBLEKTOB U MoOC/ieayio-
Wen MHTepnonAauMmM BLICOT MO
cocefHUM 3HayeHusam. Opar-
MEHT MNOoJYy4YeHHON LUKUPPOBOIA
Mmogenu penveda npepcraBieH
Ha puc. 6;

— opToTpaHchopmMupoBa-
HUe n300paxeHns ¢ UCMoNb3o-
BaHWEM MOAeNu Kamepbl W no-
JIy4eHHO Mofenu penbeda me-
CTHOCTH;

— OLEHKa TOYHOCTWU OpTO-
TpaHchopMUPOBAHHOTO M306pa-

¢paeMeHm opueHmuposaHHod cmepeonapesl
8 KOM6UHGL(ULI CbeMKU «8 Haaup — Ha3a0»

YKEHUA N0 OMOPHbLIM U KOHTPOJIb-
HbIM TOYKaM.

TOYHOCTb NMOAYYEHHOrO OpPTO-
TpaHchopMMpoBaHHOTO U306pa-
eHua onpepenanach nytem us-
MEpeHUA KOOPAMHAT OMOPHBIX
TOYeK Ha opTo(OTO U nocnepy-
foLLero BbIYMCIEHUA pacXoXAe-
HUWA C 3aflaHHBIMW KOOpAMHATa-
MW OMOpHBIX ToYeK. Pacxoxpe-
HMWe KOOPAWMHAT Ha OMOPHbLIX W
KOHTPOJIbHbIX TOYKAaX, M3MepeH-
HbIX TakMMm cnocobom, He npe-
BbICMNIO 4 M.

Takum o6bpasom, no reomert-
pUYECKUM  xapaKTepucTuKam

®pazmenm yugposoli modenu mecmuHocmu,
nocmpoerHol no cmepeonape 8 KoM6UHayuu
CbeMKU «8 Hadup — HA3a0»
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TEXHOJIOTUUH

®DpazmeHnm yughposoli Modenu penvegha mecm-

Hocmu

“306paXeHus,  MoNy4YEHHble
CbeMOYHOW annaparypoi
PRISM, ycTtaHOBNEHHOI Ha KOC-
muyeckom annapate ALOS, mo-
ryT ObITh UCNONb30BAHbI 415 CO-
3naHua opTtodoTonnaHos Mac-

wraba 1:10 000, a cdopmupo-
BaHHble ONTUYECKOW CUCTEMOW
cTepeonapbl — A5 Kamepanb-
HOro AewndpupoBaHNa 1 Nosy-
yeHus uMdpoBbix Mofenein me-
CTHOCTM C TOYHOCTBIO HE XYyXe
3m[2].

Kpome Toro, xapaktepucTuku,
NONYYEHHbIE B pEe3ynbTarte Bbi-
NONHEHHON TecToBOW 06paboT-
KW, MOJIHOCTbIO COOTBETCTBYIOT
XapaKTepUCTUKAM, 3asiBSIEHHbIM
pa3paboTynMKaMmu CbeMOYHOIA an-

napatypbl, u 00BbACHAOTCS,
npexne BCero, Ccneaylowmmm
hakTopamu:

— BbICOKOTOYHOW (2x10™
rpagyca Kaxpgble 5 ) ctabunu-
3aumen yrnoBbix nepemelleHunn
KoCcMMYyecKoro anmapara, obec-
neynBaloLen reoMmeTpuio no no-
10 U300paxeHus He Xxyxe
2,5 M;

— BbICOKOTOYHbIM 10 0,2 M
onpeaeneHnemM NpoCTPaHCTBEH-
HOro NONOXeHua annapara;

Hall —
CAME|H TOYHL M.

— WCNOo/b30BaHWEM 3epKasb-
HOro 06beKTHBA 6e3 xpomMaTuyec-
Knx abeppauuit no noso 0630pa.

~ Cnucok nuteparypsl

1. Osawa Y. et al. PRISM: a
panchromatic three-line sensor for
mapping onboard ALOS. —
P. 173-180.

2. TKUHN (THTA)-02-036-02.
MHcTpyKuMs no doTtorpammeTtpuye-
CKUM paboTam npu co3pgaHuu uud-
poBbIX TOMorpatuyeckux KapT W
nnaHos. — M.: UZHUWTAuK, 2002.

RESUME

The ALOS satellite performance
is given. A conclusion is made
that geometry of the images
acquired by the optical system
PRISM operating from onboard
the ALOS spacecraft makes it pos-
sible to create orthophotoplans
on a scale of 1:10,000. Stereo
pairs of this optical system pro-
vide for the office analysis and
DTM creation with an accuracy of
better than 3 m.
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METOAUKA KAJIUBPOBKU
LLUPPOBbIX HEMETPUYECKUX

KAMEP A1 HASEMHbIX

JNASEPHbIX CKAHEPOB

I.B. Komuccapos (CITA, HoBocn6upck)

B 1998 r. okoHuun aspoctotoreogesunyeckuit dakynsrer CITA no cneuuansHOCTU «UCCIe[0BAHNUE MPUPOAHBIX
pecypcoB». locne okoHYaHus acnupadtypbl CITA ¢ 2001 r. pabotaer Ha Kadeppe (hoTOrpammeTpuu W
LUCTaHUMOHHOTO 30HAMpoBaHus CITA. C 2004 r. no HacTosliee BpeMs — AUPEKTOP PEruoHaNbHOMO LeHTpa
nasepHoro ckaHuposanus CITA. KaHaMpar TeXHUYecKux Hayk.

A.B. Komuccapos (CITA, HoBocnbupck)

B 2004 r. okoHunn aspocdotoreopesnyeckuii takynetet CITA no cnewuuanbHOCTU «UCCNEA0BAHUE MPUPORHBIX
pecypcosy. B HacToswee Bpems — acnupaHT Kadeapbl hoTorpaMMeTpum U AUCTaHLMOHHOTO 30HAUpoBaHus CITA.

MHorvue HasemHble nasepHble
CKaHepbl UMEIOT BCTPOEHHYIO WK
NO3BONAIOT YCTAHABNNBATb HEMET-
puyeckyto Lt poByto Kamepy Apy-
rux ¢upm-npounssoputenen. [lau-
Hble MOZIeNN KaMep MMetoT TpaHC-
thokaTop, N03BONALLMIA UIMEHSATH
(hoKyCHOe paccTosHWe, perynupys
maclwTab M pesKocTb M306pae-
HUA. B pe3ynstate paboTbl TpaHc-
thokaTopa 3NeMeHTbl BHYTPEHHErO
OPWEHTUPOBAHUA Kamepbl MeHs-
totca. Mo3aToMy nNpou3BOAMTENM
CKaHepoB peKOMEHAVIOT nepej
HayanoM MCMONb30BAHUA KaMepbl
thokycupoBaTb ee Ha 6GeckoHeu-
HOCTb W 3aKpenisaTb MONOXeHUe
NNH3, HUKCUPYS, TEM CaMbIM, 3e-
MEHTbl BHYTPEHHEr0 OpPUEHTUPO-
BaHua. CnefoBaTenbHO, TaKylo Ka-
Mepy MOXHO Kanubposarte.

CornacHo [1] ana HemeTpuyec-
KUX LMdpOoBLIX Kamep napameTpa-
MU KanuOpoBKM sBAAIOTCA 3fe-
MEHTbl BHYTPEHHEr0 OPUEHTUPO-
BaHUs, paguanbHas U TaHTeHUM-
anbHas gucropcuun. Momumo ne-
peyncNeHHbIX NapamMeTpoB Kanuo-
POBKM HEOBXOAMMO TaKxke onpe-
LENUTb 3IEMEHTHI PefyKuUmu 3aa-
Hel y310BOW TOUYKN Kamepbl OTHO-
CUTENbHO Hayana CUCTeMbl KOOP-
LWHaT cKkaHepa. Kanubposky Ka-
Mep NPOBOAAT HAa TECTOBOM MONU-
FOHE, MMelWeM KOHTPOJbHbIE

CbEMOYHbIE TOYKMU C U3BECTHLIMU
KoopauHatamu. Mpu Kanubposke
LMDPOBON HEMETPUYECKON KaMe-
pbl, YCTAaHOBJIEHHO HA Ha3eMHOM
N1a3epHOM CKaHepe, MOXHO npej-
NOXWUTb MPUHLUNUANEHO HOBBIIA
cnocob kanubposku. B aTom cno-
cobe B KauyectBe KOHTPONbHbIX
CbEMOYHBIX TOYEK MCMONb3yIOTCA
cneuuanbHble Mapku, npuMeHse-
Mble 4N 06beANHEHUS OTAENbHbIX
CKaHOB B eiMHOE «06NaKOo TOYEK»
C Uenblo NOCTPOEHUS TOYEYHOM
MOJeNN CHUMAeMoro obbeKTa.

Mpeumywectsa npuMeHeHUs
AaHHOro cnocoba KanmbpoBKM He-
MeTpUYeCKUX Kamep COCTOAT B
crepyowem:

— npouecc Kanubposku nos-
HOCTbIO AaBTOMATU3UPOBAH, TaK Kak
cneuuanbHble Mapku Aas Hasem-
HbIX J1a3epHbIX CKAHEPOB U3rOTOB-
NeHbl TakuM 06pa3oMm, 4Tobbl UX
JIETKO MOXHO 6bIN0 MAEHTUDULM-
poBaTh KaK Ha LU(POBOM CHUMKE,
TaK 1 cKkaHe. [Tpouecchl aBToMaTu-
4ecKoW MAEeHTUhUKALMM TOYEK Ha
u1thpoBOM M306paAKEHNUU B HACTO-
flliee BpeMs ONMCaHbl B IMTepaTy-
pe M NPUMEHAIOTCA B Pas3fnYHbIX
NporpamMMHbIX KOMMAEKcax Ans
toTorpammeTpuyeckoit 06paboT-
KW LUPOBbLIX CHUMKOB;

— oTnagaetr Heob6X04MMOCTb
3aKpenieHns U u3mMepeHus Koop-

AMHAT KOHTPONbHBIX TOYEK, a TakxkKe
CO3[,aHNsA Pa3NNYHOTO POAA KOHCT-
PYKLMIA HA TECTOBOM MOJIUTOHE;

— KannbpoBKY MOXHO BbINON-
HATb KaK Ha TECTOBOM MOJIUrOHE CO
cneunanbHbIMU MapKamu, Tak W B
MOMEHT CbeMKM 06bekTa. B TexHo-
JIOTMY HAa3eMHOT0 Na3epHOro CKa-
HUPOBaHUA CbeMKY OObeKTa Bbl-
MONMHAIOT C HECKONbKUX CTaHLMIA.
[inst 06beaNHEHMSA CKAHOB, CHATLIX
C COCelHWX CTaHLWiA, B @MHYI0 TO-
YeyHyl0 MOAENb B 3aBUCUMOCTM OT
pelwaembix 3afay NpUMeHAITCA
HEeCKOJ1bKO JeCATKOB CreLmanbHbIX
MapoK, a Ans BCero 06beKTa ux Ko-
JINYEeCTBO MOXeT COCTaBAATb He-
CKONbKO coTeH. lo3Tomy nonpas-
KW B M3MepeHHble KOOpAWHATHI TO-
YeK MOXHO BBOAMTb KaK B MeTOAe
YPaBHUBAHNUA (OTOTPUAHTYNALM-
OHHOW CeTW C caMoKanubpoBKOW,
NpeaNoXeHHOM  npodeccopom
N.T. AHTUNOBbLIM;

— TOYHOCTb OnpefeneHus Ko-
OpAMHAT CneLnanbHbIX MapoK Ha-
3eMHbIM  Nla3epHbIM  CKaHepoM
ynosnetsopser  Tpe6oBaHUAM,
npefbABAAEMbIM K TOYHOCTU U3-
MepeHUs KOHTPOJIbHBIX TOYeK Tec-
TOBOrO noauroHa. finsa obecneye-
HUA [OCTOBEPHOro OnpefeneHus
napameTpoB KanubpoBKW KaMmepbl
pacnonoXeHne cneumnanbHbIX Ma-
POK 1 Na3epHOro ckaHepa c ycTa-
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PacnonoxeHue Ha3eMHO20 103epHO20 CKAHepa ¢ Kamepoli

B8O BpemA KaﬂU6p08KU Ha ucnsimameJibHOM noJiu20He

HOB/NIEHHOM Ha HeM L poBoOI Ka-
Mepoil Ha TecTOBOM MONUrOHE
LOJIXKHO ObITb TAKWUM, KaK NoKasa-
HO Ha pUCYHKe.

ABTopamu paspaboTaHa u
npeanaraeTca cnefyowas MeTo-
AVKa OonpefeneHus napameTpos
Koppekuum uucdpoBbIX M306paxe-
HWiA, NONYYEHHbIX HEMETPUYECKM-
MU Kamepamu, C UCMNOoNb30BaHNEM
TECTOBOr0 nofuroHa (cMm. pucy-
HOK). MeToawnKa BKNtoYaeT cnepy-
folyMe 3Tanbl.

1. N3mepeHue KOOpaMHAT KOH-
TPOJIbHbIX TOYEK TECTOBOrO MOSU-
roHa nubo cneuuanbHbIX Mapok
MpW NOMOLLM Ha3eMHOTO N1a3epHo-
ro ckaHepa u ux goTorpaduposa-
HUe Kamepoii ¢ natn Touek. [pu
tdoTorpacmpoBaHnm cneuuans-
HbIX MapoK HeoOXoauMmo, 4TObbI
OHW pacnonaranncb no BCeMmy no-
JI0 CHUMKA (CM. PUCYHOK).

2. OnpepeneHne 3nemeHTOB
pemyKuMK 3afHeit Y310BON TOYKM
Kamepbl OTHOCWUTENbHO Hauyana
CUCTEMBI KOOPAWHAT HA3eMHOro
na3epHoro ckavepa u ko3t huum-
€HTOB NONNHOMOB (Hanpumep, 36-
Hepa, AkobcoHa, MproHa, bpayHa u
T. A.), OMUCLIBAIOWMX CUCTEMATU-
yeckue OWMOKW B KOOPAMHATAaX

ToYek CHUMKOB. OwunbKM B KOOp-
AMHaTax TOYEK CHUMKA 0bycnoB-
JleHbl JUCTOpCUell 0bbekTMBa W
HETOYHOCTbIO m3rotoBneHus M3C-
MaTpuLibl Kamepsl.

3. WcknioueHune cuctematunyec-
KX OWNOOK B U3MEPEHHbBIX KOOP-
OMHATax TOYEK NATOro CHUMKA
npu NOMOWM MNONUHOMOB U Bbl-
NoNHEHME KOHTPONS KayecTsa Ka-
NMOpoBKHY.

B HacTosiwee Bpems B npo-
rPaMMHBbIX KOMMNJIEKCax peanu3oBa-
HO [1Ba OCHOBHbIX crnocoba Kanuo-
POBKM CHUMKOB: NMONUHOMUANBHbIT
1 cnocob 30H. Mepsblit cnocob ans
UMPOBLIX CHUMKOB sBAsETCA 60-
nee NpeanoyTUTENbHbIM. Bo-nep-
BbIX, HET HEOOXOAMMOCTH perynsp-
HOTO PACMoOXKEHNUS KOHTPOJbHbIX
TOYEK Ha TECTOBOM MOJIUTOHE, B OT-
Anyne oT cnocoba 30H, KOTOPbIil
npeanonaraer pasbueHne cHUMKa
Ha paBHble 30HbI U obGecnedyeHue
KQ)X[0/1 30HbI MUHUMYM TPEMS TOY-
Kamu. Bo-BTOpbIX, NpU Ha3emHo
NasepHoNn  cbemKe LW poBble
CHUMKM WCMOAb3YITCA Ans pac-
KpaluMBaHWA MaccuMBa TOYEK Na-
3epHbIX OTPAXeHUN B peasibHble
LBeTa 06bEKTa, 1S Yero [OCTaTou-
HO TOYHOCTM MONMHOMUANBHOO

MeTofa KanuGpoBku. Mo3Tomy B
npeanaraemoii MeToAMKe NA Ka-
NMOPOBKN LUMDPOBLIX KaMep Bbl-
OpaH nonuHOMMaNbHLIA Ccnocob
yyeTa OTKJIOHEHWI CHUMKA OT LieH-
TPanbHOM NPOEKLUM.

CornacHo pa6orte [2] B ocHOBY
KaJMOPOBKM CbEMOYHbIX CUCTEM
npy NOMOLLM TECTOBOrO MOJIUTOHA
MOJIOXEHbI YPAaBHEHUS KOMMHe-
apHOCTK, B KOTOpPblE BXOAAT Cle-
LyioLe BENUYMHBI:

— MpOCTPAHCTBEHHblE KOOP-
AWNHATbl KOHTPOJIbHbLIX TOYEK Tec-
TOBOTO NOJIMTOHA B CUCTEME KOOP-
AvHart ckaHepa (Xc, Yc, Zc);

— 3NeMeHTbl pefyKuWM 3ap-
HelN y310BOil TOYKN Kamepbl OTHO-
CUTENIbHO Hayana CUCTEMbl KOOp-
AVHAT Ha3eMHOro Na3epHoro cka-
Hepa (Xs, Ys, Zs);

— VINOBbIe 37IEMEHTbI OpUEH-
TUPOBAHUA CHUMKA OTHOCUTENbHO
CUCTEMbl KOOPAMHAT CKaHepa
(o, @, X);

— UW3MepeHHble KOOPAWHaThI
KOHTPOJIbHBIX TOYEK Ha CHUMKe
(% y);

— 3/IeMeHTbl BHYTPEHHEr0 Opu-
eHTUpoBaHUs Kamepbl (xo, yo, f);

— dyHKLKMK, onucbiBawlWMe
cucTemaTuyeckue OwWMOKNM B KO-
OpAMHaTax Touek cHumKa (Ox, dy).

OnpepensemMbiMy NapameTpamm
B 3TUX popmynax asaatorcs Xs, Ys,
Zs, 0, ®, K, a TaKe napameTpsl,
o6ycnoBnuBaiowmne BeNUYNHbI CU-
cTemMaTUyeckux owubok B Koop-
LMHATax TOYEK CHUMKA M BXOpAsA-
wue B GyHKuuK dx, dy. Hanbonb-
Lee pacnpocTpaHeHWe B KayecTBe
TaKUX YHKUMIA NONy4yunuM noau-
HOMbl bpayHa, KoTopble ¢ y4eToM
npupoabl OWKUBOK B KOOPLAMHATAX
TOYeK LMpPOBLIX CHUMKOB, B 00-
em BUAE, MOXHO 3anucatb Cle-
Aylowum obpasom [3]:

8x = 8Xsuy7p + 8Xpa.q.p.uc. +
+ SXTaH.Auc.,
6y = SyBHyTp + sypan.n,uc. +
+ 8y1'au.nuc.,
roe 8XBHyTp, aysuy'rp — nonpaBKw,
YUMTBIBAIOLLME INIEMEHTHI BHYTPEH-
HEro OpMeHTUPOBAHMA CHUMKA;
5Xpan,.nuc., sypan.n,uc. — nonpas-
KW 33 BAUAHWE pagnanbHoOn auc-
TopCcuu;
8XTaH.AMC., Syrau.n,uc. — nonpas-
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KW, YYUTbIBAIOUIME BIMSHWUE TaH-
reHuManbHoil aucTopcuu.
YpaBHEHUS KONNMHEAPHOCTU
ABNAIOTCA HEJUHEHBIMU OTHOCH-
T€NbHO HEWU3BECTHbIX BEJNYMH,
No3TOMYy WX HeobXoAMMO pelwarb
UTEpPaLMOHHbIM CNOCOGOM Mo Me-
TOAY HauMeHbl KX KBagpaTos. Ko-
NIMYECTBO KOHTPONbHbLIX TOYEK Te-
CTOBOTO MOMUIMOHA AOJKHO ObITh B
5-15 pa3 Goblie yucna oLeHu-
BaeMblX mapameTpoB [4], cnepo-
BaTe/IbHO, YMCNO TOYEK Mpu UC-
nonb3oBaHUM NosMHOMOB bpayHa
JOKHO 6b6iTb 0T 100 fo 200.
Mocne onpepeneHus Koahdu-
LMEHTOB NMONMHOMOB W 3JIEMEHTOB
penyKuun 3afHein y3n0BON TOYKU
Kamepbl OTHOCUTENIbHO Hayana cu-
CTeMbl KOOPAWHAT HAa3eMHOro na-
3epHOT0 CKaHepa, BBOAATCA MoO-
NpaBKM B KOOPAWHATHI TOYeK
CHWUMKa. 3aTeM OHW MOACTABASAIT-
CA B ypaBHeHWe KONIMHEAPHOCTM
W BbIYUCAAIOTCA HEBA3KM Axi, Ayi
LN15 NATOrO CHUMKA. [0 3HaYeHnsAM
3TUX HEBA3OK BbIYMCASIOT CpedHue
kBagpatuyeckue owubkm (CKO)

To4HoCTE M3MEPEHUA PACCTORHMA Ha DTPAaXATENb 3+2ppm mm
Bes grpaxarens H+2ppm mMm
[lanLHOCTE HIMEPEHHA PACCTOAHMA HA OLMH oTpamartens go 1900 m

bea orpaxarens 90 m
Bpema WIMEPEHHA PAcCTOAHNA 2,0 cex

B Hayane 2007 rofa MauTe nosdeneHWe HOELIX cepMi TaxeoMeTpok Pentax:
J00DNX co pcTpoeHHOl yudposod Kamepoit 1 W-800 ¢ Windows CE

KaﬂM6DOBKVI: MXkanué M MYkanu6.
3atem 3HayeHus CKO kanubposku
no ocu X n Y cpaBHMBatoTCA € pas-
MepoM nukcens Ludposoit kame-
pbl dx 1 dy. Pe3ynbTarsl kanubpos-
KM CYMTAIOTCH YAOBNETBOPUTESNb-
HbiMK, ecnu BennynHa CKO kanunb-
POBKM paBHa Uin MeHblIe pa3mepa
nukcensa undpoBoi kamepsl.

YyeT napameTpoB KanuGpoBKU
LUMPOBLIX KaMep B CHUMKax, WUC-
Mosb3yeMbIX NMpW HA3eMHOM Na3ep-
HOM CKaHMPOBAHUM I pacKpaLLm-
BaHWA MAcCMBa TOYEK B peasibHble
ueta o6beKTa, Mo3BOAUT obner-
4nTb npouecc pewndpupoBaHus
TOYEYHOI MoLenu W NoBbICUTb [O-
CTOBEPHOCTb NOCTPOEHUS TPEXMEP-
HOI1 MOZEeNn CHUMaeMoro o6beKTa.
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RESUME

Digital photographic images
play a considerable role in pro-
cessing ground laser scanned
data. These images are used to
color the pixel array into the real
colors of the object surveyed. This
eases the identification process
as well as improves its authentic-
ity. Thus it is necessary to cali-
brate digital cameras in order to
improve accuracy of the imagery
superimposing. This article con-
siders one of the calibration tech-
niques of the nonmetric cameras.
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~ YyebHO-npaKTU4YecKas KoHde-
peHuua «[ium CREDO Ha VYpa-
ne» (Exkarepun6ypr, 13-17
HoA6ps 2006 r.)

'-'

KPEQO-OMANOr

310 yxe pe-
cATaa  peruo-
HanbHas KoHde-
peHuus, npose-
LeHHas cn
«Kpepo-[ina-
nor» (MuHck, Pecnybnuka bena-
pycb) B 2005-2006 rr. B 2006 r. B
«[Hsax CREDO», npoxopuslmx B Ca-
mape, KpacHospcke, loHeuke (Yk-
pauHa) u XabapoBCKe, NPUHANM
yyactue 559 npepacrasutenenn 215
pasnuyHblX opraHusaumin u3 Poc-
cuu, KazaxcraHa, YkpauHsl, Y36eku-
ctaHa u KeipreiactaHa.

B  pabote  koHdepeHUuM,
coctosBleiics B EkatepuHbypre B
LleHTpe mexpyHapoaHOW TOProBau
«Atpuym Tanac Otenb», npuHANM
yyactue 348 cneumanuctos u3 6o-
nee yem 160 opraHusauui 7 peruo-
HoB Poccum, a Takxe u3 Kasaxcra-
Ha. lporpamma meponpusaTuii KOH-

tdepeHunn «[lHn CREDO Ha Ypane»
Obl1a 3HAUMTENILHO WWPE W HaCkl-
LeHHel, YeM Ha TPaJULMOHHBIX pe-
TMOHaNbHbIX KOHMEpPEeHLUAX, U oT-
AnYanacb BbICOKUM NpepcTaBu-
TENbCKUM YPOBHEM.

Ha koHdepeHuumn 6binu nopse-
LeHbl UTOrM paboThl KOMNaHMM
«Kpepo-[lnanor» n ee napTHepoB B
2006 r., npefcTaBieHbl HOBbIE BEp-
CMU NOCTaBAAEMbIX MPOTPaMMHbIX
npopyktoB CREDO, a Takxe HOBble
cuctemMbl M mporpammbl. Tpaguuu-
OHHO B paMKax KOH(epeHLUUM pa-
6otana BbicTaBka «CoBpemMeHHOe
060pyLOBaHUE, TEXHONOTUM U OMNBIT
npoBefeHUs UHXeHepHo-reofe3un-
YeCKMX W3bICKAHUIA» W COCTOANCA
CeMUHap Ha 3Ty Xe TeMy. 3Aech xe
KomnaHuu u3 Exkarepunbypra: «[e-
ocTponusbickanua», «MHtep-feox,
«YpanreotexHonoruny, HIL «Me-
pupnaH-Mapket», «Ypanreocep-
Buc», YOM3, a Takke «®Pupma
r.0.K.» npepncrtaBuAM BHUMAHUIO
CNeunanucToB COBPEMEHHbIE Tex-
HUYeCKWe CpefcTBa, HOBble TEXHO-
norum u obopynosaHue, npejHas-
HayeHHble [Nl UHKEHEPHbIX U3biC-
KaHW.

OfHMM M3 LEHTpanbHbIX Mepo-
NpUATUA KOH(epeHLUU cTano ot-
KpbITUE pEernMoHanbHOro npepcra-
sutenbctaa Cl «Kpepo-finanor» —
«Kpepo-[nanor»-Ypan, pykoBo-
AMTb 4eATenbHOCTbI0 KOTOporo by-
pet J1.B. Cabaesa, sasnawowascs
OMbITHLIM  NONb30BaTeNEM Mpo-
rpammHoro komnnekca CREDO wu
LaBHUM NapTHEPOM KOMNaHUK.

Ha npe3eHTaLMOHHbIX U y4ebHO-
NPaKTUYECKUX CeMUHapax Obinun
npeAcTaBieHbl HOBble BEPCUM CUC-
Tem CREDO TOMOMJIAH 1.0 n CREDO
FEHNJIAH 1.0, CREDO_DAT 3.1.
TPAHCKOP 1.1, HWUBEAWUP 1.1,
TPAHC®OPM 3.0, PALOH 2.2, ZNAK
4.4, 0cobbll WHTepec Bbi3Bana
Npe3eHTaLnss COBMECTHON paboThbl
cuctem CREDO_TOMOMJIAH 1.0 u
CREDO_TEHTIJIAH 1.0, Bo Bpems Ko-
TOPOI C [AHHBIMWU CUCTEMaMU OA-
HOBpPeMEHHO paboTanu HecKoNbKO
CNeuuanucToB Haj OfHWUM MpOekK-
TOM B WHTEPAKTUBHOM peXUMe.
YUaCTHUKM CEMWUHAPOB OTMETUAY,
4TO MHOTOMONb30BATENbCKUIA pe-

XXMM 0COOEHHO yaobeH npu paboTe
Haf KpYynHbIMWU OObEKTaMW U npu
CXaTblX CPOKax BbINOJHEHUA Mpo-
€KTHbIX pabor.

B TeyeHune Tpex gHeN Npoxoanno
BBOAHOE 00Oy4YeHMe cuUCTeMaM
CREDO TOMOMJIAH 1.0, CREDO TEH-
MNAH 1.0, CREDO_GEO JTABOPATO-
PUA 2.1. B xope obyyeHus cneuuna-
JIUCTBI CMOTAM NOAYYUTL Gonee ae-
TanbHyto MHbopMaLKio 0 hyHKLMO-
HaJbHOCTM CUCTeM, TPMOOPecTH Ha-
YanbHble HaBblKM PaboThl B HUX,
BbINONHUTbL HEKOTOPbIE MpaKTuyec-
Kue 3apgaHua. MHorue y4yacCTHUKK
BBOJHOrO 06yYyeHMs cuUCTEMAM
CREDO TOMOMNJIAH 1.0 u CREDO
FTEHNNAH 1.0 nonyyunu BpemeH-
Hble paboune Bepcumn ons fanbHei-
Lero CaMoCTOATENIbHOTO U3Y4eHNS.

bonblwom nHTepec Bbi3Ban cemu-
Hap «[pobaembl HENNLLEH3MOHHOTO
MCNONb30BaHMA reofie3nYecKnx cu-
CTEM NPOrpaMMHOr0 KOMMJeKca
CREDO». Ha HeMm 6binv npofeMoH-
CTPUPOBAHbI OTIMYUA B TOYHOCTH
PacyeToB BO «B3/IOMAHHbIX» BepCH-
ax nporpamm MK CREDO u nanueH3u-
OHHbIX. Y4acCTHMKM ceMMHapa Ha-
MsAHO ybeannnuch B NpaBUiIbHbIX 1
KOPPEKTHbIX pe3ysbrartax, nonyyeH-
HbIX C TOMOLWbO O(GULUANBHBIX
BepCHii Nporpamm.

Bo Bpems paboTbl KOH(epeHLUH
NpPoOBOAMNNCE CMelLnanu3npoBaH-
Hble CeMMHapbl, Ha KOTOPbIX BNep-
Bble MPeACTaBAANNCh HOBble CUCTe-
mbl komnnekca CREDO: OBbEMbI
1.0 ana pacyeta o6beMoB 3emns-
HbIX PaboT, BEAEHUM KaneHAApHbIX
rpamKoB J0ObIYM U XPAHEHUS Cbl-
pbs n cTpoiimatepuanos u CUTYA-
LIVOHHBIA NJIAH 1.0 gns BepeHus
VYETHbIX U AeXYPHbIX NNaHOB pas3-
JIMYHOTO HazHayeHus. llocTaBku
HOBBIX CUCTEM ocyliecTBaAloTCA € 1
HoA6psa 2006 .

lMpepacTaBUTENM BbICWIWX U Cpef-
HUX y4eOHbIX 3aBELEHUI NMPUHANU
yyactue B cemuHape «[porpamma
passutus  cotpygHuyectea Cfl
«Kpego-[uanor» ¢ yyebHbIMK 3a-
BefeHnamu. [eatenbHoctb Koop-
AVHALMOHHOIO COBETa N0 Nporpam-
me «CREDO BY3 2006, koTopblit co-
cTosICA B y4ebHOM Kopnyce Ypanb-
CKOTO TOCYLApCTBEHHOrO FOPHOTO
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yHMBepcuTeTa. Y4acTHUKM Mepo-
NPUATUA O03HAKOMUAWUCH C OCHOB-
HbIMU MONOXEHUAMU NPOrpamMMbl U1
ee nepsbiMM UTOramu, obcyaunu
CTpaTeruo pas3BuTUA [ONFOCPOYHO-
ro COTPYAHMYECTBA KOMNaHWUK
«Kpepo-[unanor» u y4ebHbIX 3aBe-
LEeHWii 1 Jpyrne BONPoCkl BHeApe-
HUs B Y4€OHBbI NpoLLecc COBpeMeH-
HbIX MH(MOPMALMOHHBIX TEXHOJMO-
ruin. [loueHT Kadenpsl reogesvu u
cdotorpammeTpumn Ypaneckoro ITY
E.A. AkynoBa npoBena OTKpbITbIN
VPOK [N npenojasateneil By30B
Ha 0ase yyebGHOro KoMMieKTa
CREDO «leope3us u 3emneycTpoii-
CTBOY.
Npecc-penus
CN «Kpepo-AAinanor»

~ 3acepaHue YMO BbicluuX yue6-
Hbix 3aBeaeHuin P® no obpa-
30BaHuI0 U B 061acTu 3emney-
CTPOMCTBA U KAajBacTpoB
(MockBa, 28 Hoabpa — 1 pe-
kabps 2006 r.)

OpraHu3aTtopamu 3acefiaHns Bbl-
ctynunu Coet Mpe3uguyma yueob-
HO-MeTOM4YeCcKoro 06befUHEHUs
By30B Poccuu no obpaszoBaHuio u B
obnactu 3emneycTpoicTea U Kapa-
CTpoB U pekTopat [ocyfapcTBEHHO-
ro VHUBEPCUTETA MO 3eMJIeyCTPOil-
cTBy. B pabote npuHsnM yyactue
npefcTaBUTeNu BedylWwux By30B
Poccuu, npon3BoacTBeHHBIX opra-
HU3auMiA 1 GupM, 06LWECTBEHHBIX
npoteccuoHanbHbIX 06beUHEHNIA.

B xofe npoBeAeHHbIX Meponpu-
ATUN ObIIN 0OCYKAEHBI Pa3NNYHblE
HanpasneHusa peatensHoctn YMO u
NPUHATBI LOKYMEHTbI, Kacatolumecs:
coctaBa Cosera YMO, lpe3ngnyma
Coseta YMO, YMC, YMK; knaccudpu-
KaTopa cneuuanbHOCTel U cneuna-
nu3aumii; cdopmupoBaHua oHpa
YMO; n3paHus y4yebHUKOB U yyed-
HbIX NOCOG6MIt (B TOM YnChe, C rpu-
tom YMO); HanpaBneHuit gesatens-
Hoctn YMO Ha 2007-2008 rr.; 3a-
KJtOYeHUI Ha OTKpbITME Cheuuanb-
HOCTeW B By3ax.

Ha nneHapHom 3acepanun YMO
BbICTYNWUAN npepcTasutenn PocHe-
nBuxumoctn, Muucenbxosza Poc-
cuun, PACXH, TY3, Omckoro TAY, UH-
CTUTYTa apXUTEKTYPbI U CTPOUTENb-
ctBa Huxeropoackoro TACY, HN
«Camoperynupyemas opraHusauus
LeATeNbHOCTU KafjacTpoBbIX MHXKe-
HepoB», Poccuitckoi accoumauum

yacTHoix 3emnemepos, UMK «WH-
tdopmkagactp», 000 «leocepsuc-
npu6op», 000 «MHdopmaymoHHoe
arentcTBo «POM» u gp.
YyacTHukm 3acepanus YMO npu-
HANK y4yacTue B paboTe Beepoccwmii-
CKOW Hay4HO-NpaKTUYecKoi KoHde-
peHuun «Oneit CronbinUHCKOW ar-
papHoit pecopMbl U COBpPeMEHHble
npobnemsl 3emneycTpoiictea B Poc-
cuitckoit ®epepaumny, nocBAWeH-
How 100-neTuto Hayana NnpoBefeHuns
CronbinuHcKoW arpapHoii pecdopmsl,
1 paclIMPeHHOM 3aCeflaHNy y4eHOro
coBeTa (akynbTeTa 3eMeNbHOro Ka-
pactpa [Y3, nocsweHHoM 60-ne-
Tvio Kadepbl 3eMNenoNb30BaHNUs 1
3eMeNbHOro KafacTpa.
B.B. lpowes
(pemakums xypHana «feonpoduy»)

~ Accambnes  «Kocmuueckue
TEXHOJIOrMM U KajpoBoe obec-
neyeHue 3KOHOMUKM Poccuu B
o6nactu Hayk o 3emne» (Moc-
KOBCKasa o6n., 6-8 pekabpsa
2006 r.)

OpraHu3atopom accambnen Bbl-
ctynun MoCKOBCKUIA rocyfapCcTBEH-
HbIl YHUBEPCUTET reofesnn v Kap-
Torpacdun (MUUTAuK) n MexpyHa-
poaHas akagemus Hayk EBpasum
(IEAS). B pamkax accambnen 6binu
NpOBefieHbl: reHepanbHas accamb-
nes IEAS «AKTyanbHble npobnemsi
IEAS. Ponb coBpeMeHHOV Hayku B
opraHu3auum aspoKoCMUYECKOro
MOHUTOPUHIA OKpyXatowei cpepbl
“ hopMuUpoBaHNe NOAXOLOB B 06-
NacTu NOATOTOBKM CMEeLWanucToB
no 3TOMy HanpasieHWio» U Gopym
«Kapposoe obecneyeHne kagacrpa
3eMeNb U HEeABUKUMOCTUY, NOCBS-
WweHHbIh 450-netnio Ykasa Meana
lpo3HOro 06 yTBEpKAeHUM «IlepBo-
ro MUCLLOBOTO Hakasay.

Paboty accambien oTKpbinK co-
npeacegatenu dopyma: pektop
MUWTAnK B.M. CaBuHbIX, pyKOBO-
putens Pockaptorpacdum A.B. bo-
POAKO M HauyanbHUK BoeHHO-TOMO-
rpacuyeckoro ynpasnenus T BC
P® B.H. ®unatos. B obcyxpaeHuu
BOMPOCOB MPUHANN y4acTue npep-
CTaBUTE/IM OPraHOB roCyAapCTBEH-
HOW BNACTW, BBHICWINX U CPELHUX
yuebHbIx 3aBefeHuit Poccuu, rocy-
AapCTBEHHbIX OpraHu3aLuii u yacT-
HbIX KOMMAHWUN.

Mo uToram paboTbl YYaCTHUKM
accambnen npuHaau MemopaHpym,

B KOTOPOM, B YaCTHOCTY, TOBOPUTb-
Cfl, YTO HEOOXOANUMO:

1. MpoAoMmKNTb NPaKTUKYy Mpo-
BeJjeHUs MeponpuUATHiA, MOCBALLEH-
HbIX pelleHnto Npobiem KagpoBoro
obecneyeHuns 3emeNbHO-UMYLLECT-
BeHHOro Komnnekca Poccuu, nepe-
HECA LUEHTP TAXKECTU» B PETUOHbI
Poccuu.

2. PaspaboTaTb KOMMNJEKCHYH
nporpamMmy no noaroToBKe U nepe-
noJroToBKe KafpoB, o6ecneymnBaio-
WUX 3eMeNbHO-UMYLEeCTBEHHble
OTHOLWEHNA B COBPEMEHHbIX YCNO-
BuAx Poccuu, BkntoyatoLyto:

— nporHo3upoBaHue noTpeod-
HOCTM B Kagpax pasNuyHOro ypos-
HS U CO3flaHMe 0a3 [aHHbIX O BO3-
MOXHOCTSIX 006pa3oBaTesibHbIX Yy-
pEXAEHUN, YTO BO3MOXKHO TONIbKO
nyTeM accoLMATUBHOTO 0ObefnHe-
HUA YCUNWUIA YUYPEXAEHWIA BbICLIErO
W cpefHero npodeccuMoHanbHOro
06pa3oBaHUs JaHHOrO npohuns;

— pa3paboTKy nporpammsbl ne-
PENOoAroTOBKM KafpoB Mo BoCTpe-
60BaHHbIM B HAacTosllLee BpeMms cre-
LManbHOCTAM;

— pa3paboTKy U KOpPPeKTUPOB-
Ky 00pa3oBaTefbHbIX NpOrpamm
NOArOTOBKW M NepenoAroTOBKM Ka-
LpoB Ha Tepputopun PP Ha 6base
BY30B U WUX NoApasfeneHunii B peru-
OHax CTpaHbl;

— pa3paboTKy HOPMATUBHbIX
lopuanYeckux u (UHaAHCOBO-IOpHU-
LNYeCKNX [OKYMEHTOB, pernameH-
TUpYIOWMX B3aNMOAENCTBME OTpac-
neill U OTAENbHbIX OpraHu3auuini ¢
06pa3oBaTeNbHbIMU yupexaeHUs-
MW, BeyLMMU LieNIeBYI0 NOATOTOBKY
W NepenoaroTOBKY KafpoB, BKIiO-
yas Keanucukauuu B obnactu 3e-
MeJIbHO-MMYLLECTBEHHbIX OTHOLE-
HUI B COBPEMEHHbIX ycnoBusx P®;

— co3fjaHue epfuHOro GaHka
nporpamm Ans NepenofroToBKu
CneuuanucToB 1 NOCTOAHHO 06HOB-
nsemoro MHQOpPMaLMOHHOTO caiiTa;

— paspaboTky GhopMbl U Mexa-
HU3MOB KOHTPONS LeNneBoro wc-
nosb30BaHUA CPefcTB, Bblgense-
MbIX Ha MOATOTOBKY CMeLuanncTos,
B TOM 4YKCEe U OU3HECOM.

3. Co3patb MHGOPMALMOHHBIN
noptan o0 BbIMYCKHWKAX BY30B U
CpefHuX yuebHbIx 3aBefjeHuit B 06-
nacTu Hayk o 3emne.

B.B. lpowes
(pepakums xypHana «feonpodu»)
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~ 6-a MexpyHapoaHasa KoHde-
peHuus «JlazepHoe CKaHMPO-

BaHue 1 uugpoBas a3pocbLeMm-

ka. CeropHsa u 3aBTpa» (Mock-

Ba, 6-8 pekabpsa 2006 r.)

KoHdepeH-
uus Obina opra-
HusosaHa Poc-
CUNCKMM 0bLe-
CTBOM COfeNCT-
BusA QoTorpam-
METPUM U AUCTAHLUOHHOMY 30HAM-
pOBaHUIO M KoMnaHueit «faznpom»
npu copeiictun PockapTorpaduu,
MWUWUTAuK, CITA (HoBocubupck),
NC-Accoumnauun, Accounauum «PO
CTpoiu3biCKaHUsA», @ TaKXKe aKTUB-
HOM Y4aCTUW reHepasbHbIX CMIOHCO-
poB — KoOMMaHuit «leokocmocy,
«leo/INJAP» un «leollonuron».
CnoHcopom KaTanora KoHdepeH-
UMW BbiCTyNMNA KomnaHua «OnTaH
Jiumuteny».

KoHdepeHuma nonyyuna wupo-
KYI0 MHDOPMALMOHHYIO NOAJEPIKKY
B Poccuu n 3a py6exom B nuue Ta-
KUX U3BECTHbIX U3gaHuii, kKak GIM
International, GeoInfomatics, GIS
Development, MUNDO GEO, «leopge-
3us 1 Kaptorpadusy, «feonpoduy,
«poCTpaHCTBEHHbIE AaHHbIE» U
WNHTepHeT-nopTana GeoTop.

B koHtbepeHLuM NpuHAK yyac-
Tne Gonee 220 pyKkoBoauTenei u
cneuunanncTos U3 19 ctpaH mupa:
Poccuu, CWA, KaHapbl, Tepmanuu,
Asctpun, Asctpanuu, favuu, Monsb-
ww, MHpun, N3pauns, KasaxcraHa,
YKpauHel u ap.

CoBeplueHHO 04YEBUAHO Mpocie-
KWUBaeTCA TEHAEHUMA poCTa WMHTe-
peca, NposBNAEMOro K KoHdepeH-
umuu. Tak, B 2006 r. B paboTe KOH-
hepeHUUN NPUHANN yyacTue npak-
TWYECKN BCE W3BECTHble MPOU3BO-
auTenu obopymoBaHus ans nasep-
HOrO CKaHWpPOBaHUs, LMdpPOBON as-
podoTocbeMKM,  pa3paboTUMKM
NpOrpaMMHOro obecneyeHus Ans
06paboTKM pe3ynLTaToB ChEMKMH,
OCHOBHble NMOCTaBLMKM ycayr B 06-
nactv uncdpoBoN reofesnu 1 aspo-
(hoToChEMKM, NpenofaBaTeny Kpyn-
HbIX MpoduibHbIX By30B. Kak u B
2005 r., HaubGonee nosHO Obinu
npefcTaBneHbl NoTpeduTenu ycnyr
UMdPOBLIX rEOAE3UYECKMUX TEXHO-
NOTuit.

C noknagamu Ha KoHdepeHuun
BoicTynunu: Tobuac Tenbr (Rollei

GmbH, Tlepmanus), Mapkyc 3Im
(Zoller + Frohlich GmbH, Tepma-
Hus), Xanny Kopnena (Terrasolid,
Ouunanpgus), @paHy  Jlebepn
(Technical University Graz, Vexcel
Imaging GmbH, Tepmanus), faiiHa
BarHepc (Optech, Inc., Kanapa),
C.P. MenbHukos, C.A. KapHuuaH-
ckuit («leokocmocy), .B. CkopHs-
ko (MocrunpotpaHc), b.W. Mexa-
HowuH  («ONTaH  Jlumutepy),
E.M. MepBepes («leoJINJAP»),
XaptmyT Po3enrapteH (Intergraph,
CLUA), C.H. Yepkecos (HUMN «NH-
x[leo», KpacHopap), A.B. WBaHos
(CrTA), A.A. Kospos («leollonu-
roH»), A.l. AHucumos (MockoBcknii
roponckon dunuan «PoctexnHeeH-
Tapu3auus») U MHOTUE fipyrue.

MockonbKy KOHepeHus nonb-
30Basiacb HebbIBaANOK NonynspHoC-
TblO, ANS YBEJNYEHUA EMKOCTM Npo-
rpaMmbl Obl0 peWeHO BbIZEANTD
LOKNagbl N0 HA3eMHOMY la3epHOMY
CKaHWUPOBAHUIO B OTAENbHYIO CeK-
umo.

Bonblwum clopnpusom ans yyacr-
HUKOB KOH(hepeHLUMm cTana npeseH-
TauMs NPUHLMNNANBHO HOBOMN CUC-
Tembl UMPoOBON a3podOTOCHLEMKM
VisionMapA3 (M3pauns). I1a cucte-
Ma N03BONAET C CEHCALMOHHOM CKO-
pOCTbIO BBIMONHATL LuPOBYO a3-
podhOTOCHEMKY M Ha BbIXOAE, B Te-
YeHMe CUMTAHHbIX 4acoB, MosyyaTb
umdposble mosenu penbeda u me-
CTHOCTW. [ToCTaBKOM 3TUX CUCTEM Ha
POCCUIACKWIA PbIHOK OyaeT 3aHu-
matbca Komnanusa «leoJ/INAP», a
npefocTaBNeHNeM yCayr no aspo-
CbeMKe C NpUMeHeHneM 3TON cucTe-
Mbl — KOMNaHuA «leoKocmMocy.

B pamkax kKoHdepeHuun cocTos-
Nacb BbICTABKA COBPEMEHHbIX Na-
3epHbIX CKaHUPYIOWMUX CUCTEM W
obopynoBaHus ans LUMGPOBOI as-
poOTOCHEMKM, HA KOTOPOW TakxkKe
OblIW NpeAcTaBeHbl NPOrpaMMHoe
obecneyeHue ans 06paboOTKM AaH-
HbIX W pe3ynbTaTbl NpUMeHeHUs
3TUX TEXHONMOTWi B KOHKPETHBIX
npoektax. [lpumeyartensHo, 4To Ha-
pAgy C POCCUICKUMKU KOMMepyec-
KWUMU, NPOU3BOACTBEHHBIMU 1 yuebh-
HbIMW OpraHM3auuaMm, TaKUMK Kak
«leokocmocy, «leoJIN[AP», «leo-
MonuroH», «Wena NHCTpymeHT»,
MPUH, PocTexnHBeHTapusaumsa u
CITA, B BbICTAaBKE NPUHANMN yyacTue
BCEMUPHO W3BECTHbIE KOMNaHWUK
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B i3 Pocoun @ Wactpan CHI O 3apyGextoie
Aunamuka pocma Konu4yecmsa y4acmHUKo8 no
200am
Optech, Inc., RIEGL Laser

Measurement Systems GmbH (As-
ctpusa), Airborne Hydrography AB
(Weeyms) u Terrasolid Ltd.

CneunanbHo K KoOHGbepeHuuu
OblN NOATOTOBIEH U U3[AH COOPHUK
craten E.M. MepBefieBa «JlazepHas
nokauus u aspocototonorpacusay
n «B3rag n3 «MepBexbero yrnay,
onybanKoBaHHbIX B XypHane «leo-
npodu» B 2003-2006 rr.
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Cocmas yyacmHuKkos no sudam desmenbHOCMuU

MoxHo cmeno ckasarb, YTO KOH-
thepeHumMa cocToanacb Ha NpUHLK-
nuanbHo HoBoMm ypoBHe. «[lpe3u-
peHT-0Tenby, B 3anax KOTOPOro oHa
NPOXOAMNA, KaK Henb3a Jyylle co-
OTBETCTBOBAN LENAM M 3ajadyam
KoH(hepeHLMH, CTaB, C OAHOI CTo-
POHbI, 3epKanom cTaTyca KoHce-
peHuum, a ¢ Apyron, — [OCTONHOM
apeHon Ans BCTpe4n NpoussopuTe-
neit n pUCTpUGHLIOTOPOB 060PYAO-
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HOBOCTH

BaHMA, NOCTABLYMKOB YCAYT W UX NO-
TEeHUManbHbIX noTpebutenei. Ywe
ceilyac OYeBMAHO, 4TO MO MTOram
KoHepeHLMn GyaeT 3aKnioyeH psag
Cepbe3HbIX KOHTPAKTOB.
B.B. lpowes (penakuus xypHana
«leonpodu») no nHbopmaumu
OprkomuTeTa KOH(epeHLum

~ 3acefaHue «KpYraoro crona»
Ha Temy «B3aumopeicTBue
BflacTM, GuU3Heca M cuctembl
oTpacneBoro o6pa3oBaHus B
obecneyeHUn KappoBoro mno-
TeHuuana B obnactu reogesum
u kaptorpacuu» (Mocksa, 13
Aexabps 2006 r.)

3acefiaHne GbiI0 OPraHWU30BaHO
no uHuumatuee [lenaptameHTa ro-
CYAapCTBEHHON MONUTUKM B obnac-
T BOPOXHOrO XO3ANCTBA, aBTOMO-
OUNLHOTO 1 TOPOACKOTO Maccaxmp-
CKOro TPaHCMopTa, re0Ae3nu 1 Kap-
Torpacun MuHtpaHca Poccuu, de-
AepanbHOro areHTCTBa reofesnn
kapTorpacduu n YyebHo-MeTOaMYE-
CKOro 06beanHeHUs BbICWINX Yyyed-
HbiX 3aBefeHuit PO B obnactu reo-
£e3unu, GoTorpaMmMeTpum U fUCTaH-
LLMOHHOTO 30HAUPOBAHUSA W NPOXO-
AWN0 B 3ane 3acefaHuil Konneruu
MunTpaHca Poccuu nop npepcepa-
TeNbCTBOM 3aMeCTUTeNs PYKOBOAM-
Tens Pockaptorpacum [.I. Mobe-
AMHCKOrO.

B Hem npuHanu yyactue 67
npefcTaBuTeNell OpraHoB rocyaap-
CTBEHHOW BNACTK, BbICWMWX U Cpef-
HUX Y4ebHbIX 3aBefieHuit, rocynap-
CTBEHHbIX M YACTHbIX NPeANpPUATUI
1 hu1pM, 0OLLECTBEHHbIX NpodeccH-
OHa/IbHbIX 0ObEANHEHUN, CPeAcTB
maccoBon nHdopmaumu n3 Exarte-
puHbypra, Wpkytcka, KaszaHu,
Mocksbl, HoBocnbupcka, HoBouep-
kaccka, MMaturopcka n Cankr-lle-
Tepbypra.

Mepen y4acTHMKaMW 3acefaHus
BBICTYNWAIM C AOKNagamu u coobuue-
Huamu 0.1. CraposouTos, C.I. Kop-
ceit (MuntpaHc Poccuu), B.H. ®u-
natoe  (Muno6opoHbl  Poccun),
B.M. CauHbix (MUUTAKK), E.T. Kan-
panos (TMC-Accoumauus), IJ1. Xun-
kuc (MocKOBCKMit Konnepx reope-
3un n kaptorpaduu), U.T. ypkuH
(MUNTAMK), H.J1.  MakapeHko
(LULHWUNTAuK), W.T. KpaBuenko (He-
rocyaapcTBeHHOe 0bpa3oBatenbHOe
yupexpaeHne MHoronpoduabHoro
LeHTpa HenpepbiBHOTO 06pa3oBa-
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Hua «POCT», Naturopck), A.M. Kap-
nuk (CITA, HoBocu6upck), B.B. po-
wes (MHboOpMaLMOHHOE areHTCTBO
«[POM»), P.A. Kawees (Ka3aHckwii
rocynapCTBEHHbIN  yHUBEPCUTET),
H.A. Nle6eneBa («JATA+»), [.B. e-
MbsiHOB (LHUWNTAKK) n X.K. imbaes
(MUUTAKK).

BoicTynaBwumu oTMeyanacb
npobnema HexBaTKW KafpoB B TOMO-
rpaco-reofesnyeckom u KapTorpa-
thnyeckom npou3BoACTBe, KOTOpas
OypeT HapacTaTb B YCJIOBUAX [iEMO-
rpaduyecKoro Kpu3nca, NpOXoAs-
et peopraHu3auun BLICWETO U
cpefHero npocgeccuMoHanbHoro 06-
pasoBaHus B Poccuu, HepocTtaTou-
HOTO TOCYAApCTBEHHOTO hUHAHCHK-
poBaHua. B 3Tux ycnoBuax ogHow
13 rNaBHbIX 3afay ABNAeTCA paspa-
60TKa HOBOrO MepeyHs Hanpasfe-
HUI N cneumanbHocTell B 06aacTn

reofiesunun u kaptorpacbuu, Kotopble
[IO/KHbI CTaTb OCHOBOI NpPU NpPOeK-
TMPOBAHUM TPETLETO MOKONEHUSA T0-
CYAApCTBEHHOMO 06Pa30BaTebHOro
cTaHgaprta Bbicwero npodeccuo-
HaNbHOTo 06pa3oBaHus.

MpencTaBuTenu y4ebHbIX 3aBe-
[EHWi NOAENUIUCL OMbITOM B3aU-
MOLENCTBUA C MOTEHLMUANbHbLIMY
paboTopatensmMu, a npeacraBuTe-
NN KOMMEpPYECKUX CTPYKTYp —
ONMbITOM BHEAPEHUS HOBbIX TEXHO-
norun yepe3 Cucrtemy noBblWeEHUA
KBanMdMKaLMN CNELNANNCTOB, pa-
60oTaloWMX B rOCYAapCTBEHHBIX, aK-
LMOHEPHbIX U YaCTHbIX npeanpua-
TUSAX.

MpaKTUYECKN BO BCEX BbICTYMNE-
HUAX 4YyBCTBOBanacb 03aboyeH-
HOCTb CerogHAWHUM COCTOAHUEM
KafpOB BbICWIEN WKONbLI, €e npu-
GopHON U y4yebHO-MeTOAMYECKO



HOBOCTU

6asbl U, KaK cneacteue, HemocTa-
TOYHbIMWU MPAKTUYECKUMU 3HAHUA-
MW COBPEMEHHOTO reofe3nyeckoro
1 KapTorpac1yeckoro NpoM3BoOACT-
Ba BbINYCKHUKaMU.

lpoBepeHHOE 3acefaHue, Ko-
HEYHO, He Ppewuno Toro obunus
npoGneM, KoTopble CKOMMUAUCH 33
nocnegHue 15-20 net B obnactu

KOMINAHUN

~ HMM HABFEOKOM
H,
0aHMM M3 HanpasneHui paboTbl
HMNM HABTEOKOM sBnsetcs pa3pa-
60TKa U U3[aHNe KaTanoros HOBOI
npoayKuumM, npefnaraemon Komna-
Huen B MOCKBE M MHOTOYUCIIEHHbIX
¢ununanax no Bceir Poccun. B
2006-2007 rr. KoMNaHMA NAaHUpy-
€T BbINYCTUTb eBATb KaTanoros no
OCHOBHbIM BUJAM [eATENbHOCTHU.
Jl060i1 M3 KaTanoroB MOXHO 3aKa-
3aTb B ouce KomnaHuu uau B Nu-
TepHeT Ha calWTe www.navgeo-
com.ru.

B koHue okTs6ps 2006 r. Bbilien
KaTanor no nasepHoOMy CKaHWUpOBa-
HUIO, KOTOPbI/A CTan BTOPbIM B CEpUM
noaoOHbIX n3aaHuit. OH 3HaKOMMUT
CNeLWanucToB ¢ pasHoobpasHbiMU
COBPEMEHHbIMU CKaHWUPYIOWMUMU CH-
cTemamu KoMnNaHum Trimble
Navigation (CLLIA), Callidus (fepma-
Husa) u Konica Minolta, npuHuumna-
MU paboTbl U 06NACTAMMU UX NpUME-
HeHUs. B kaTanore Takxe noapobHO
onucaHo nporpammHoe obecneyve-
HUe ans 06paboTKU [AHHbIX HA3eM-
HOrO N1la3epHOr0 CKAaHWPOBAHUA U
npefcTaBneHa uHgopmaLms o npo-
€KTax, BbIMOJIHEHHbIX CheLuanncra-
mu KomnaHun HABFEOKOM ¢ nomo-
Wbl TEXHONOTUM TPEXMEPHOro fa-
3epHOro CKaHMPOBaHMs.

B nekabpe 2006 r. Bbllwen Kata-
nor no reogesunyeckomy 06opypo-
BaHWIO. B HeM, nOMUMO onucaHus
060pyfOBaHMA, NpUBEAEHbl pas-
JINYHblE BApUAHTBI €ro KOMMneKTa-
UMW, a Takxe obnacTM npumeHe-
HMA. B kaTanore npepcTaBieHo
060pyLOBaHME KPYMHbIX MPOU3BO-

HABMEOKOM

MOArOTOBKM W NEPenoAroTOBKM Ka-
LPOB, HO OHO NMOKA3ano, YTO BbIXOA
U3 CNOXKMBLUEHCSA CUTYaLuK ecTb, W
OH NeXuT B cdepe MNOCTOAHHOO
B3aMMOLEeNCTBUA npefcTaBuTenei
rOCyLapCTBEHHO BnacTtu, 06paso-
BaTeNbHbIX YYpex[eHui, rocyaap-
CTBEHHbIX NMPeLNpUATUIA U YACTHbIX
KOMMaHMWA.

auTenen, Takux Kak Trimble
Navigation, Nikon, CST, Spectra
Precision n gp. B katanore Takxe
cofiepXuTcsa uHdopmauus 06 ycny-
rax u Cepeuce AN KIWEHTOB, CTa-
TbU O HOBbIX TEXHONOTUYECKUX pe-
WeHUsX, NPUMEHSEMbIX B reofge-

3um.
Mo marepuanam npecc-penusos
HMN HABFEOKOM

~ KomnaHus «leokocmoc»

rE.KOCMOGC

OCHOBHbIMM  HanpaBfeHUAMU
peATenbHOCTM KomnaHuu «leokoc-
MOC» ABNAITCA CO3haHWe Ludpo-
BbIX TOMOrpatMyecKnx nnaHoB U
cneuuanu3npoBaHHbIX KapT, Tpex-
MEpHbIX MoJenell WHKEeHepHbIX
00beKTOB U penbeda MECTHOCTH.

B oktabpe 2006 r. KomnaHus
«leokocmocy» 3aBepluna ovepep-
Hoil mpoekT B 3anapHoi Espone.
3aKkasumkom paboT BeicTynano Pe-
TMOHaNbHOE ynpaB/ieHne No Bonpo-
cam okpyxatwouein cpegbl (DIREN)
MuHucTepcTBa No BonpocaM OKpy-
Kawuen cpeabl M obycTpoiicTea
Tepputopun ®panumu. JloTapuHrus
— e[MHCTBEHHbII fenapTameHT
®paHLMK, Ha TeppUTOPUM KOTOPOTO
pacnonoxeHsl TPU HALMOHANbHbIX
napka. WimeHHo no3atomy OH cTan
nepebiM, rae no 3akasy DIREN 6binu
nposefeHbl Nofo6HbIe paboThl.

MpocTpaHcTBEHHAA WHGpoOpMa-
uMa ons cospfaHua unucdposoit Mo-
penu penseda (LLMP) u undposoit
mogenu MmectHoctu (LMM) 6bina
nonyyYeHa no AaHHbIM BO3JYIIHOMO
Na3epHOro CKaHWpOBaHUA W LMU-
poBoii a3podoTOCHEMKM yYacTKa
I0XHbIX CKNOHOB Bore3 B okpecTHO-
ctax r. bendoppn. Cozpanue mope-
neit 6bINO conpseHo ¢ 6oNbWKUM

YYacTHUKM 3acepaHus MpUHAIK
NPOEKT pELEeHUs, KOTOpbI Oblno
nopyyeHo Aopabotatb peaaKuMoH-
HO KOMUCCUM W NpeACTaBUTb [N
o6cypaeHus B npodeccMoHanbHbIx
NepUOANYECKUX U3AAHUAX U HA WH-
(hopMaLIMOHHbIX caliTax B VIHTepHeT.

B.B. lpowes
(pepakums xypHana «feonpodu»)

06beMoM paboT no KamepasnbHOW
06paboTKe pe3ynbTaToB CbeMKu. B
nepBylo oyepedb OblM NepecynTa-
Hbl KOOpAMHATbl TOYEK Na3epHbIX
oTpaxeHuit (TN10) u3 reoueHTpuye-
CKOM B MPAMOYrONbHYIO CUCTEMY
KooppuHat. 3atem, no T/0, ynops-
AOYEHHbIM B TPUAHTYNALUOHHbIE
cetn ¢ warom 1,5 u 25 M, 6binK co-
3paHbl Tpu UMP. Ha kaxayto u3 mo-
Leneit Bbin HaHeCeHbl rOpU3OHTa-
am ¢ warom 1,5 n 10 m cooTBeTcT-
BEHHO.

B pekabpe 2006 r. KomnaHus
«leokocMoc» ycnewHo 3aBepinna
HOBbIN npoekT Bo ®paHummn. Ha
3TOT pa3 paboTbl N0 BO3AYLWHOMY
Na3epHoOMY CKaHUPOBAHWIO U Lnd-
pOBOI a3pocbeMKe BbIMONHANNCD
no 3akasy PernoHanbHoro coseta
JenaptameHTa BepxHero PeitHa.

[laHHble, nonyyeHHble B pe3yiib-
TaTe CbeMKM, BOMKHbI CTaTb OCHO-
BOM [N pelleHns pasfNuyHbIX 3a-
[ay Nno perynupoBaHMIi0O CTOKa Ma-
NbIX PEK BOCTOYHbIX CKNOHOB Bores,
ponuHbl BepxHero PeitHa u kaHana
PoHa-PeitH. Cvemka npoBogunacb
Ha 4eTblpex JOKanbHbIX y4yacTKax.
Mo uToram cbemku GbINM MOCTpPOe-
Hbl UMdpOBLIe Moaenn penbeda u
MECTHOCTH.

Mo matepnanam npecc-penv3os

KoMnaHuu «lfeoKocmoc»

~ Komnanua «MPUH»

3A0 «MMPWUH» — 3KCKNI03MBHbIN
npefcTaBuTens KomnaHuu Topcon
(AnoHuns/CLLUA) B Poccum n CHI —
NOCTOSAHHO 3aHMMAETCA nponaraH-
L0l U BHELPEHUEM COBPEMEHHOrO
3/IeKTPOHHOTO  re0Ae3u4ecKoro
060pyaoBaHUs, yyacTByeT B MHOO-
YNCNEHHBIX BbICTABKAX, NMPOBOAUT
obyyeHMe B MOCKOBCKOM oduce u
Ha 6ase npeanpuatuii (B pasnuu-
HbIx ropogax Poccum u ctpan CHT).
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HOBOCTH

06MeH nodnUCaHHsIMU aKMamu Mexoy peKmo-
pom MUUTAuK B.I1. CasuHbix u 2eHepanbHbIM Ou-
pexkmopom 3A0 «[IPUH» A.U. Tpouyxum

l[eone3nyeckoe obopynoBaHue no-
CTOSIHHO OOHOBNAETCA, a Nepuoj
0OHOBNEHNUS — COKpalyaeTcs.

PykoBOACTBO KOMMaHWUM MOHMU-
MaeT, 4To 060pyLOBaHUE, KAKUM Obl
OHO He OblI0 NPOU3BOAUTENLHBIM,
OCTaHeTCA MepTBbIM KanuTanom, ec-
NN C HUM OyeT HekoMmy paboTatb.
Mo3ToMy HauMHaTL U3yyaTb U OCBa-
WBaTb 3NEKTPOHHOE reofie3nyecKoe
o6opyaoBaHMe HEOOXOAMMO yxKe B
yyebHOM 3aBefieHuu.

HecmoTps Ha TPYAHOCTH, Bbi3bl-
BaeMble YCIOBUAMU PbIHOYHBIX OT-
HOWEHWI, PYKOBOACTBO KOMMAaHWUU
«MPWH» npuHano pelwexune nepe-
AaTb OJHOMY U3 CTapeiiluux By30B
Poccuu B 0bnactv reopesnu u Kap-
Torpadomn — MUWUTAuK cospemen-
Hoe o6opynoBaHWe KOMNAaHWUU
Topcon Ans npUMeHeHUs B y4ebHOM
npolecce U NPOBEAEHUs Hay4HbIX
uccnesoBaHWii CTyAeHTaMu U npe-
nofasarensmu yHusepcuteta. [lo-
HATUE «NepefaTb» O3Ha4yaeT, 4To
npu BbiNycke KomnaHueit Topcon
HOBOro 060pyA0BaHUA NepesaHHble
npu6opsl 6yayT 3aMeHATbCS Ha 6o-
nee cospemeHHble. Cnepyet oTme-
TUTb, 4TO BbIGOP BY3a ObIN HE CryYa-
€eH, Befib, Bo-nepBbix, MUNTAuK sB-
NAETCS KCTONULEN» reoaesuny, a Bo-

A.H. BopoHos paccka3sigaem 0 803MOXHOCMAX
obopydosarus komnaHuu Topcon

BTOPbIX, MPAaKTUYECKU BeCb COCTaB
oTHeNna COBPEMEHHbIX reofesnyec-
Kux TexHonoruin komnanuu [1PUH
— 3TO ero BbINYCKHUKMU.

25 pekabps 2006 r. B TOpXKeCT-
BEHHON 0bOCTaHoBKe B ManuHoBOM
3ane «3010Tblx KomHat» MUUTAnK
COCTOANACh LEepeMOHMA nepefaqu
3NIeKTPOHHbIX TaxeomeTpoB GPT-
7002 n GPT-3003LN, cnyTHMKOBOTO
o6opyposaHus TJTOHACC/GPS GB-
1000 u HiPer, nporpammHoro obec-
neyenus Topcon Tools u ceTesoit
Bepcuu nporpammbl  Pythagoras
(ADW Software, benbrus) Ha fecaTb
paboymnx MecT, KOTopble MOMOJHAT
reofesnyeckoe 06opygoBaHue u
nporpammHoe obecneyerue Kace-
apbl «lpuknagHas reopesusa». AKT
0 nepepaye 06opynoBaHus noanu-
canu reHepanbHblii gupektop 3A0
«MPUH» A.W. Tponukuit n pextop
MUWUTAuK B.MN. CaBuHbix. Bo Bpems
NOANUCAHWA aKTa NpUCYTCTBOBANM
COTPYAHWUKN OTAena COBPEMEHHbIX
reofesnyecknx TexHONorum
«[TPWUH» n npenogasatenn MUNTA-
nK. Kpome ToOro, yyacTHukn 3toro
TOPXXECTBEHHOr0 MeponpuUATMA Mo-
cetunu mysen MUUTAuK.

A.H. BopoHos
(MPUH)

-~ KomnaHusa Leica Geosystems

B pekabpe
- 2006 r. Komna-
ewca HUS Leica
Geosystems
(Weeituapmua)
BbIMYCTUNA HOBYIO Te€0Ae3nNYecKyto
cuctemy Leica SmartPole u npo-
rpammHoe obecnevyenue Leica
SmartWorx u Leica Geo Office 5.0.
Cucrema Leica SmartPole cocto-
UT U3 NPUHLUNUANBHO HOBOTO 060-
pynoBsaHus: Bexu GLS12 ¢ npusmoit
GRZ122 360° Reflector, cnyTHuKO-
BOM  aHTeHHbl  SmartAntenna
ATX1230 u koHTponnepa RX1250Tc
C UBETHbIM 3KpaHoM (unu RX1250T
C 4epHo-6enbiM 3KpaHOM) M CO
BCTPOEHHbLIM PaANOMOLEMOM.
Wcnonb3ys SmartStation ¢ cuc-
Temoi Leica SmartPole moxHo nerko
MEHSTb PEXWUM U3MEPEHUI Ha NUKe-
Tax, MPUMEHSATb 3JIEKTPOHHBI Taxe-
OMETpP WAW CNYTHUKOBbIA NPUEMHHUK
B 3aBMCUMOCTU OT CUTyaLLMM: KOrfa
NUKeTbl 3aKPbIThl AN NpuemMa cnyT-
HUKOBbIX curHanos GPS, ucnonbso-
BaTb 3/IEKTPOHHbI/ TaxeoMeTp; Kor-

Geosystems

A3 Ha MUKeTax HeT NpsAMOi BULMMO-
CTM — npueMHuK GPS. Takas cBobo-
A3 U TMOKOCTb MPU BbINONHEHUH
CbeMKW [aeT BO3MOXHOCTb yBeNu-
YUTb NPOU3BOAUTENLHOCTb TOMOrPa-
tho-reofesnyeckux pabor.

Leica SmartWorx — 370 npo-
rpaMmHoe obecneveHue fAns Bbl-
MOHEHMA NONEBbIX PabOT C HOBbIM
o6opynoBaHMEM KOMNAHWUU: 3JeK-
TPOHHBIM TaxeomeTpom TPS1200,
CMYTHUKOBBIM NpUEMHNKOM
GPS1200, yHuBepcanbHbiM npubo-
pom SmartStation, a Takxe reope-
3U4eCKMMU CUCTEMAMM KOMMIeKca
System1200 SmartRover "
SmartPole. WcnonHutens nonesbix
paboT B 3aBUCUMOCTH OT CUTYaLUM
MOXeT NIerko MeHATb CpPeAcTBa U3-
MEepeHU, NMOCKONbKY OHU MOJIHO-
CTblO COBMECTUMbBI U COfepKaT Ofi-
HO W TO Xe nporpammHoe obecne-
yeHue pnsa ynpasnenus. SmartWorx
TaKe obecneynsaeT oOMeH [aH-
HbIMU 6e3 NoTepb W JOMNONHUTENb-
HbIX OnepaLuit ¢ NporpamMMHbIM
obecneyeHnemM Ans KamepanbHOM
06paboTKM reofe3nyeckux msme-
peHuii Leica Geo Office.

Leica Geo Office 5.0 — HoBas
Bepcus NporpaMmMHoro obecneve-
HUS LN KamepanbHoil 00paboTKK
reoge3nyecknx usmepeHun. mae-
HbIM OTIMYMEM HOBOW BepcUM OT
npeabiaylieil sBAAETCA BO3MOXK-
HOCTb 406aBNeHNUs1 HOBOMO MOAYAs
Surfaces and Volumes, npegHa3sHa-
YEHHOro Ans CO3jaHus LUdpPOBOM
MOJeNN MECTHOCTU C UCMONb30Ba-
HUEM ropu30HTanel u pacyeTa 0bb-
€MOB MeXay TPexMepHbIMU Mofe-
NSAMU U MOBEPXHOCTAMU, a TaKXKe
HOBas KOHLENLWA CepBUCHOI noj-
AEPXKU.

Tenepb npu mnocTaBke Mnpo-
rpammHoro obecneyeHus Leica Geo
Office nonb3oBatento 6yaeT npeno-
CTaBeHbl HOMEpP U JINLEH3UOHHbIN
Kog nporpammHoro obecneyeHus,
KOTOpble HE0OXOAMMO BBECTU MpU
WHCTannauuu pnsa perucrpauum. C
MOMEHTa PerucTpaLuu nosb3oBa-
Telb MOXeT 6ecniaTHo 0O6HOBAATHL
Bepcuu Leica Geo Office B TeueHue
AencTBuUA nuueH3uun. JlnueHsuio
MOXHO NPOA/UTb, MOJYYMUB HOBBII
JINLEH3UOHHbIN KOA,.

0.B. EBcTahbeB
(PernoHanbHelit oduc Leica
Geosystems)



HOBOCTU

U3NAHUA

~ MepsepeB E.M. JlasepHasa no-
Kauua u aspodporoTonorpa-
tua. — Usparenbcro «[po-
cnekty», 2006. — 60 c.: un.

C6opHMK NoaroToBNeH pefakim-
el )ypHana «leonpodu» coBmecT-
Ho ¢ E.M. MepBeneBbIM U KOMNAHK-
el «[eokocMoC» Ha OCHOBe CTaTel,
ony6/IMKOBaHHbIX B XypHane «[eo-
npocu» B 2003-2006 rr., 1 BKNIO-
yaeT NATb pa3fenos.

[lepBblit pa3gen nocealleH onu-
CaHuWio MeTofa M 060pyNOBaHNA Na-
3epHOMN NI0KaLMM 3eMHO MOBEPXHO-
CTW C neTaTeNbHbIX annapartos. Bro-
poit — cnocobam 06paboTKM AaH-
HbIX JIAa3epHOI oKaLWUKM oas co3fa-
HUA UMDPOBLIX KapTorpaduyeckux
MaTepuanoB pasfiNYHOro HasHaue-
HUA: TonorpatuyecKknx 1 KagacTpo-
BbIX KapT W MiaHoB, LUdpPOBbIX MO-
Jeneil MeCTHOCTH, UMdPOBLIX MOJe-
nei penbeda u ap. B Tpetbem pas-
Jene noapo6HO U3N0XKeHbl NPUHLM-
Mbl N TEXHNYECKME pelleHns no on-
pefeneHunto NpoCTPaHCTBEHHbIX KO-
opauHaT (reono3vuuOHUPOBaHUIO)
B PEXMMe peasbHOro BpeMeHHu C no-
MOLbIO MHTErpUPOBAHHbIX HaBura-
LMOHHbIX KomnnekcoB GPS/IMU.
YeTBepThlii — 3HAKOMUT C TEXHUYe-
CKUMU XapaKTepUCTUKAMU U KOHCT-
PYKTUBHBIMM 0COGEHHOCTAMM Mon-
HoOpMaTHbIX LNDPOBLIX Kamep.
Ocoboe BHMMaHWe B 3TOM pasfgene
yoeneHo KayectBy LUdPOBLIX Kpyn-
HoMacwWwTabHbIX Tonorpaduyeckux
KapT ¥ MNaHOB, CO3[aBaeMbIX C Mo-
MOLLbIO LU POBLIX Kamep.

B natom paspene cGopHMKa

JNAZEPHAR NOKALWA W
A3PQ@OQTATONOIPADHA

E.M. ME[JRE[IEE

-

«B3rnag un3 «MepBexbero yrnax»
pacckasbiBaeTCa 0 CneuuanucTax u
PYKOBOZUTENAX NpefnpuaTuii, ¢
KOTOpbIMM @BTOP MpWUHWMAn yyac-
Te B PasNNYHbIX MEPONPUATUAX U
BCTPEYanCca ANYHO.

Mpuobpect COOPHUK MOXKHO B
KOMNaHuu «leoJIUJAP»
(www.geolidar.ru).

M.C. PomaHuuKkoBa
(pepakuus xypHana «feonpothu»)

~ WypHan «BectHuk CaHkr-le-
Tepbyprckoro obuiectea reo-
Ae3nu n Kaprorpagum»

TpeTuit HOMep XypHana, Bbllles-
wnit B gekabpe 2006 r. (o6bemom
75 cTp. hopmara A5), no nHchopma-
LMOHHOMY HamoNHeHW0 U odopm-
JIEHUI0 3HAUYUTENbHO NPEBOCXOAMUT
npeasigylme Homepa. B atom 60sb-
was 3acnyra Bcex uneHos 06Lect-
Ba W, B MEpBYI0 0yepefb, ee npep-
cepartens A.C. borgaHoBa 1 YneHoB
npaBieHus.

B paspene «CnoBo npepcepare-
nsa» A.C. bornaHoB NoABOAUT UTOTK
JeaTenbHocT obuectsa 3a 2006 .,
KOTOPbIM MOXeT No3aBWUA0BaTh Jo-
6as npodeccuoHanbHas obuect-
BeHHas opraHu3auus. Cpean uto-
roB, KOTOPbIE, N0 HALIEMy MHEHMUIO,
BaXKHbl [N TEOLE3UCTOB W KapTo-
rpacdos Poccuu, xoueTcs oTMeTUTb:

— BOCCTaHOB/IEHME aCTPOHOMO-
reogesnyeckoro nyHkta «Cypums-
Ku» nop Beiboprom;

— NpUCBOEHME OfHOI U3 ynuL
Cankt-lMeTepbypra umenu B.B. But-
KOBCKOTO;

— peweHne MexpyHapogHoro
KOOpPAMHALMOHHOMO KomuTeTa no
ynpaenenuio TLC (feope3nyeckas
Iyra CtpyBe) o npoBefeHuu B
2007 r. uccnemoBarenbCkux pabot
Ha nyHkTax [[C neBsaTblO reopesu-
YeCKMMW areHTCTBaMW eBpone-
CKMX cTpaH B pamkax CaHkr-letep-
Oyprckoro obuectsa reofesuu w
KapTorpacuu.

WHTepecHble ny6aukauum co-
Aepxarcs M B ppyrux pybpukax
XypHana:

— «Co3paHue uncpoBLIX TOMO-
rpauyecknx nnaHoB MaclTaba
1:2000 ans obecneyeHus cTpou-
TeNbCTBa CaHkT-MNeTepbypra»
(A.C. borpaHoB) n «Co3paHue Kap-

Torpaguyeckon ocHoBbl Ana leHe-
panbHoro nnaHa CaHkT-leTepbyp-
ra» (M.A. Beogos) B py6puke «Oc-

HOBaY;
— «Ha mexpayHapoaHoOn Bbl-
ctaBke  «INTERGEO 2006»»
(B.W. Tneitzep, M.[l. Anekcees) —
«HoBble npuGOpbI U TEXHONOTUKY;

— «Kaptorpaduyeckuit yHu-
kym» (JI.K. Kunbplowesckas) —
«3amnsHeM B apxuB?»;

— «Haw Bknag B 6ymywwii Op-
NOBCKMil TyHHenb» (b.B. Pe3yHkoB)
— «W3bickaHua pns ctpoutenbCr-
Ba»;

— «0 eanHoit cucteme Kagact-
pOBOTO yyeTa HEABUKUMOCTUY
(T.B. 3y6oBa) — «Kapgactposbie Be-
CTUY;

— «MW3bickanusa Ha kpato 3em-
any (C.H. Mnethes.) — «Hawa wnc-
TopuUa»;

—  «Hay4Ho-neparoruyeckas
nestenbHocTb B.B. ButkoBCKoro
(A.N. Weeuy) n «BocctaHoBneHue
nyHkta «Cypumsakuy (C.I. MaHTene-
eB) — «be3 npownoro — Het 6yay-
werox»;

— «W3 nyTeBbIX 3ameToOK
B.B. ButkoBckoro B Amepuke n AH-
rnun, 1892 r.» — «Kanengockon» n
Ap.

Hapeemcs, uTto xypHan «BecT-
Huk CaHkT-leTepbyprckoro obue-
CTBa reojesnn u Kaptorpadum»
3aliMeT [OCTOWHOe MecTo cpeau
npodeccMoHanbHeIX U3JaHUi B 06-
NacTu reogesun u kaptorpaduu.

B.B. lpowes
(penakums xypHana «feonpoduy»)
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HOBOCTU

Bo Bpems BbicTaBku INTERGEO 2006 (MioHxeH, [epMaHus) pepakLms xypHana BCTpeTUNach C MEHEAXEpOM Mo
npogaxam esponeiickoro ocuca SOKKIA BV (Hugepnangbl) Butom Pamboycekom (Vit Rambousek) u nonpocuna
pacckasaTb 0 HOBOM po60OTU3MPOBAHHOM 3NIEKTPOHHOM TaxeomeTpe SRX.

MHe o4eHb MpUATHO, 4YTO pe-
Jakums xypHana «feonpodu» Ha-
lW1a BO3MOXHOCTb NOCETUTb CTEH]
Halleil KOMMAHUM Ha BbICTABKE, U
f C YAOBONbCTBMEM MO3HAKOMIO
BalUMX yuTaTeNen C HOBOM paspa-
6oTKoit pupmbl Sokkia.

B okT6pe 2006 r. 6110 06bAB-
JIEHO O BbIMYCKE HOBOW MOAENM
po6OTU3MPOBAHHOMO 3NEKTPOHHO-
ro Taxeometpa SRX ans BbiCOKO-
TOYHbIX M3MEpeHU, pa3paboTaH-
HOTO Ha OCHOBE COBPEMEHHbIX
TEXHOO0rMiA. Ha 3Toit BbiCTaBKe OH
BrepBble JEMOHCTPUPYETCS WHpO-
KOMY Kpyry cneyuanucros.

Po60TM3MPOBaAHHBI 3NEKTPOH-
HbIil TaxeomeTp SRX ocHauieH Gec-
MPOBOAHOI CBA3bI0 MEXAY Taxeo-
METPOM U BEXOW, HOBbIM Ge30Tpa-
XatenbHbIM a3oBbIM fanbHOME-
pom RED-Tech-EX 500, cepomoTo-
paMum € UMDPOBLIM [EKOAEPOM,
VHUKaNbHON TEXHONOrMel noucka
BEXM, BO3MOXHOCTbIO aBTOMaTUYe-
CKOro HaBefieHus npubopa Ha
NpU3Mbl U OTpPaXalolmne NNEHKH,
MHOTO(YHKLMOHaNbHbIMK  USB-
noptamu, pazbemom ans CF-kaptbl,
npefHa3HaYeHHbIM ANs YNpoLleH-
HOM nepejayu [OaHHbIX, MOJHON
KNnaBWaTypoii C NOACBETKON, LBeT-
HbIM CEHCOPHBIM UCMJIEEM U One-
paumoHHoi cuctemoii Windows CE.
Cywectsyet pag moaudukauui Ta-
xeomeTpa SRX ¢ pa3nnyHoi TOYHO-
CTb0 M3MEPEHWU! YINOBbIX BEINYMH
ot 0,5” §o 5”, 4yto no3BonsAeT uc-
noNb30BaTh €ro A1 peleHns pas-
JINYHBIX UHXEHEPHbIX 3afay.

TexHonorus Bluetooth o6ecne-
yuBaeT OecnpoBOAHYIO CBA3b
MeXJy 3NEKTPOHHbIM TaxeoMeT-
pom u Bexoi Ao 300 m. lpu note-
pe CBAA3M C BEXOil OCYLEeCTBAAETCA
ee ObICTpbIit Mouck, Gnaropaps
TexHonorun «On-demand».

B0o3MOXHOCTb aBTOMATU4ECKO-
ro HaBefeHUs 1 U3MepeHUs Ha oT-
paxatwolwmue NJeHKUM No 3apaHee
pa3paboTaHHOW nmporpaMme nos-
BO/IAET CO37aBaTb C MOMOLLbIO
3NeKTPOHHOrO TaxeomeTpa SRX He-
JOpOryi0  aBTOMAaTU3MPOBAHHYIO

cucTeMy MOHWUTOpMHra 3a pedop-
MaLMAMU UHKXEHEPHBIX COOPYXKe-
HU.

Cpean mHormx poctomHcTe SRX
0COOEHHO XOYeTcsl OTMETUTb HO-
Bblil (ba3osblit AanbHomep RED-
tech EX. 310 panbHomep TpeTbero
MOKONEHUs, CO3LaHHBII HAa OCHOBE
XOpOLWO 3apeKOMeH[OBaBLIEN ce-
65 TexHOMOrMM UMdpoBoii 0bpa-
60TKM curHana RED-tech
(REvolutionary Digital processing
Technology) — pe3ynbrara uHTEH-
CMBHbIX pa3paboTok noppaspene-
Hua R&D dupmbl Sokkia B AnoHuu.
HanbHomep RED-tech EX paboTtaer
ObICTpee, TOUHee U € 6oNbWUM au-
ana3oHOM W3MEepeHWs PacCTOsIHUN
— o130 cm o 500 M B 6e30Tpaxa-
TE/IbHOM pPeXMMe B CIOXKHBbIX YCI0-
BUAX.

TexHonorus uucposoit obpa-
60Tkn curHana RED-tech EX ocHo-
BaHa Ha npouefype aHann3a YeTbl-
pex 4acToT ofHoBpeMeHHo. BcTpo-
€HHbIil NpoLeccop B pexume pe-
aNlbHOrO BPEMEHU MOCTOSAHHO U3-
MepSIeT HECKOMIbKO ThICAY Pa3 04HO
1 TO Xe PacCTosiHWe U B npolecce
006paboTku onpefensier UCTUHHOE
3HaueHue, a TaKKe 0TOPaKOBbIBAET
M3MepeHus, Ha KOTOpbIe MOBAUANU
pasnuyHble hakTopbl (M3MeHeHue
COCTOSHMA aTMOoCepbl, TMCTbA fe-
peBbeB, aBTOMAWMHLI U T. A4.). B
pe3ynbTate Ans BbYUCIEHUSA TOY-
Horo casura a3 BOMH MCMONb3y-
€TCS TOJIbKO YUCTbIN U peasnbHO oT-
paXkeHHbIN curHan. [laHHbIN coBUT
a3 oKoHYaTenbHo onpepensert
TOYHOEe 3HayeHue M3MepsAeMoro
pacctosius. Kpome Toro, npouec-
cop panbHomepa RED-tech EX 06-
NafaeT cnoco6GHOCTbIO CaMOHACT-
ponKu.

B reopesun npumeHsioTcs ABa
cnoco6a 6e30TpaxaTenbHbIX W3-
MepeHuin: $asoBbli U UMAYAbC-
Hbl. B oTnmMume OT MMNYNbCHBIX
LaNbHOMEpPOB, NpU WUCNONb30Ba-
HUW KOTOPbIX TPEOYETCS TOYHO On-
pepenstb BPeMs NPOXOXKAEHUs
CWTHanNa C NOMOLLbIO JOPOroCTos-
wmux vacos, RED-tech EX nuweH

3TOr0 HepocTaTka M mo3ponser C
BbICOKOI TOYHOCTbIO U3MEPATh KO-
poTKue pacctosiHusa go 30 cm. [u-
aMeTp Na3epHoro NATHa Npu u3me-
peHun ha3oBbIM METO[OM TakKxke
3HAUUTENIbHO MEHblle, YeM npu
M3MepEeHNN UMNYNbCHbBIM. ITO N03-
BONSET HABOAMUTb Na3epHbIA JyY
Ha 04YeHb Mefkue 06BEKTbI (TIMHNK
3NleKTponepesay, yrbl [LOMOB, N0-
KW) 1 Yyepe3 pasiMyHble NpensaTcT-
BUs (NUCTBY, Orpagbl U T. n.). Ham-
fonee BaxHas XapaKTepuCTHKa
(ha3oBoOro ganbHoMepa — 370 TOY-
HOCTb, KOTOpas Bblle, YeM TOu-
HOCTb AANbHOMEPOB NOObLIX ApYy-
rMx TMNoB. Y panbHOMepa 3/ek-
TPOHHOro TaxeomeTpa SRX Tou-
HOCTb M3MEpeHUA pacCTOSHWIA OT
0,3 po 200 ™ cocTaBnaer
+(3 + 2 ppmxD) MM — npu TOYHbIX
n3mepeHusx u +(6 + 2 ppmxD) mm
— Npu ObICTPLIX U3MEPEHUSX.

Ewe opHMM npeumyliecTBoM
(a3oBoro AanbHomepa ABAAETCA
6e30MacHoOCTb NpU M3MEpeHuu
paccToaHuin. Tak Kak panbHomep
NOCTOAAHHO W3My4aeT Na3epHblil
1YY BbICOKOM MOLLHOCTU, 3TO 4acTo
paccmaTpuBaloT Kak OMacHOCTb
BAs yenoseyeckoro rnasa. OfgHako
370 He TaK. [lna noBpexaeHus ma-
3a Heo6xoAaMMO onpejeneHHoe
BpemMa BO3[eiCTBUA Na3epHOro
n3nyyenus. fansHomep RED-tech
ncnonb3yeT BUAMMOE nasepHoe
W3nyyeHue, a 3HAYUT, YenoBeyec-
KW r1a3 MOXET Ha Hero cpearu-
poBatb. Bpems peakuuu yenose-
yeckoro rnasa npumepHo 0,1 c.
Bce 310 genaet da3oBbie ganbHo-
Mepbl 6e30MacHbLIMU MpU UCMONb-
30BaHuu. B pansHomepe RED-Tech
EX nasepHbiit nIy4 npumeHseTca
N HaBefeHUs Ha 0ObeKT, U ans
M3MepeHns paccToAHMIA.

B 3aknioyeHue cnepyer otme-
TUTb, 4TO thupma Sokkia paszpabo-
Tana pobOTU3UPOBAHHbIA 3neK-
TPOHHbI TaxeomeTp SRX He Tonb-
KO AJs NoNyYyeHUs TOYHbIX [aH-
HbIX, HO M nocTapanacb obecne-
4nTb yROBCTBO PaboThl C HUM [ist
reofe3ncros.
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TEXHOJIOTUU

LLUDPPOBAA UHPPAKPACHAA
ASPOCBEMKA UHKEHEPHbIX
COOPYXXEHUMN U 3EMHOW
MOBEPXHOCTHU

1.0. ByraeHko («leoTexHonorum»)

B 2003 r. OKOHYMN MexaHWKO-MaTematuyeckuin dakynoter MIY um. M.B. JlomoHocoBa no cnewuuanbHOCTH
«KMexaHWK, MaTeMaTUK-NpuKnagHuk». Mocne okoHYaHWs yHuBepcuteta pabotan B HMM «Aaporeodusukax. C
2005 r. pa6oTaet B 3A0 «[e0TEXHONOrMWY», B HACTOALLEE BPEMS — WHIKEHEp.

E.B. Kapwakos («[eoTtexHonorum»)

B 1998 r. oKkOHYMN MexaHUKO-MaTematuyeckuin dakynbter MIY um. M.B. JlomoHocoBa no cnewuuanbHOCTH
«MEXaHWK, MaTeMaTuK-npuknagHuk». C 2000 r. pabotan B HMM «A3poreodusukax. C 2005 r. pabotaet 8 3A0
«leoTexHONOTUUY, B HAacToALLee BpeMA — HavyanbHuK otaena. KaHanaar Gu3nKo-mareMaTnyeckux Hayk.

B.B. MakapoB («[eoTexHonornuy)

C 2004 r. pa6otan B HMM «Asporeodusmnkay. C 2005 r. pabotaet B 3A0 «[eoTexHONOrUMY», B HACTOALLEE BPEMSA
— uHxeHep. CtypeHT II kypca dakynbteta «[lonynpoBofHMKOBbIE MaTepuansl U npubopbl» MockoBCKOro

WHCTUTYTA CTaJiM U CNJ1aBOB NO CneLnanbHOCTH «KIJVICTaJ'IJTOdJVIBMKa».

PesynbTaTtom uUudpoBON MH-
tdpakpacHonn (MK) aspocbemkm
asnaTca undposble NK-cHUMKK
UMY TENNOBbLIE CHUMKH, NpeacTaB-
nsoume coboit M3obpaxeHue
TEMNEpPaTypHbLIX NoNei, u3sy4ae-
MbIX 3€MHO/ MOBEPXHOCTLIO U UH-
KEHEPHBIMU COOPYKEHUAMM, pac-
MONOXEHHBIMW KaK Ha MOBEPXHO-
CTW 3eMAN, TaK U NOJ, 3eMNeil.

Hannune WK-cHumkoB no3sso-
NAET pelwarb pAf 3afad. Paccmort-
pum 6onee nofpobHO HEKOTOPbLIE
U3 HUX.

lopodckaa mennompacca (CMoneHckaa o61.,
2006 2.): 1 — asapuliiHelii yyacmok; 2 — y4ac-
MOK € nossIWeHHbIM menosbideneHuem

OnpepeneHue MecTonosoxe-
HUA U [UArHOCTUKA COCTOAHUA
NPoAYKTONPOBOAOB, B YaCTHOC-
TH, NOA3EeMHbIX TENNoBbIX ce-
Tel, C BblaeneHnem npepasa-
PUNHBIX U aBapUNHBIX Y4aCTKOB

XapaKkTepHoON 4epToi coBpe-
MEHHOro ropofa ABNAETCA Hanu-
Yme WHXXEHepHbIX CeTei Tenso- u
BOIOCHAOXEHUA. YTeuKn ropsayei
BOAbI U3 TPyOOMPOBOAOB TEM/IO-
BbIX CETE/ MOryT UMEeTb Pa3Ho06-
pa3Hble NOCNeACcTBUA — OT U3Me-
HEeHUA cocTaBa M TemnepaTtypbl
FPYHTOBLIX BOJ [0 NOABAEHUS
NOA3eMHbIX NONOCTel, 3aN0AHEH-
HbIX TOpAYEN BOJOW Temnepary-
poit 70-150°C, onacHbIX Kak ans
PEMOHTHO TeXHUKW, TaK U Ans
nopeit. MOHMTOPUHT COCTOAHMSA
TpybONpoOBOJOB U CBOEBPEMEH-
Hoe oOHapyxeHue HebONbWUX
TpewnH (CBulen) B HUX, He3a-
METHbIX 1 CTAaHAAPTHBIX CUCTEM
KOHTpONs, MO3BONAET NUKBUAM-
poBaTb MeCcTO NOTeHLManbHOro
npopsiBa TpyObl 4O BO3HWUKHOBE-
HUA  aBapuiHOW  cuUTyauuu

(puc. 1).

BbiaBneHue y4yacTKoB nopj-
3eMHOr0 CaMOBO3rOpaHUA Ha
Top(hAHMKAxX, MONUrOHAX NO 3a-
XOPOHEHMIO 0TX0/10B (CBaNKax),
B JIECHbIX MAaCcCUBAX

B nepvop netHei xapsl B nec-
HbIX MAaccuBax W Ha TopdAHMKAX
MOryT BO3HMKATb CaMONpPOMU3BOSIb-
Hble WAKM CMPOBOLMPOBAHHbIE Ye-
JIOBEKOM BO3ropaHus, nepepacra-
olme B MaclTabHble necHsle no-
apbl. 0COBEHHYIO CIOKHOCTb NpY
NMKBUAALMUM 0YAroB BO3ropaHus
npeAcTaBnser Topd, TaK Kak ero
HUXKHWE CNoU CnocoGHbI TopeTs B
TeYeHUE JJIUTENbHOTO MPOMEXYTKA
BpemeHu. Mpu 3TOM noxap He Mo-
KET ObiTb 0OHAPYIKEH BU3YaNbHO.
Mosy4YnTb UCTUHHYIO KapTUHY BO3-
ropaHust 1, COOTBETCTBEHHO, CKO-
OpPLMHMPOBATb YCUIMA MNOXAPHOM
TEXHUKM MOXHO, UCMONb3ys AaH-
Hble LMQPOBON MHPaKpacHOM a3-
pOCbEMKM. ITO BbICOKOMPOU3BO-
LUTENbHbINA AUCTAHLUOHHbIN MeTof,
06HapyXeHWs [axe NOA3EMHbIX
04aroBs BO3ropaHus.

BbisiBNeHMe y4acTKOB c6poca
KOMMYHaNbHbIX U NPOMbILNEH-
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HbIX BOA B PEKU U BOAOEMbI U UX
3arpAsHeHue HedpTenpoayKTaMm

bonbWMHCTBO KpynHbIX ropo-
LOB pAcnosioXeHsl BOAMU3N pek
UNU BOLJOEMOB, B KOTOpbIE NPOUC-
X0LMUT cOPOC OTXOZ0B NPOU3BOACT-
Ba NMPOMbILIEHHbIX NPeNpUATHIA.
OpraHusauus Takux c6pocoB KOH-
Tponupyetcs cnyx6amm C3C u apy-
TUMU TOCYLAPCTBEHHbBIMU, MYHULIM-
naabHbIMKU U OOLLECTBEHHBIMU Op-
raHusauuamu. OpHaKo MHoOrue
NPeAnpUATUA NPAKTUKYIOT HECAHK-
LMOHMPOBAHHbIE BbIOGPOCHI UK Ha-
pyWAKT NpeAensHo AONYyCTUMYIO
KOHLLEHTPALMIO TOKCUYHbBIX OTXO-
[0B UK nx Temneparypy. Hanuune
NK-cHumKoB nossonser oGHapy-
UTb NPAKTUYECKU NtoOble COPOCHI
B BojoeM (TaK Kak 6narofaps Typ-
OyneHTHOCTW cOpacbiBaeMoro mno-
TOKa BCEra BO3HMKAIOT aHOMaUM
TENJIOBOrO NOJsA) U JIOKaNM30BaTh
MecTa [1sl NOCNeayoLWmnX r’MapoXm-
MUYecKux npob (puc. 2).

KoHTposib 3KCnyaTauuoHHO-
ro COCTOSAHUA aBTOMOGUNBHbIX 1
}KenesHbIx JOpPOr, a TaKke no-
KPbITUI1 B3JIeTHO-NOCAA0YHbIX
nonoc (BMM) asponopTos ¢ BbI-
AIBJIGHUEM YYACTKOB NOBbILIEH-
HOM TpewMHoOBaTOCTU M 06BOA-
HeHusA

MocKkonbKy aBTOMOGUAbHbIE W
XenesHole goporu, a Takxe BIN
a3ponopToB CTPOATCA Ha nepece-
YEHHOW MECTHOCTM, TO OHU UMEKT
VYYACTKW C HACbIMHbIM OCHOBAHU-
eM. Hacbinb cocTtout M3 OTAENb-
HbIX FPABUIAHO-MECYAHbIX CNOEB,
MMEIoLMX, KaK NpaBuUiIo, HEOLHO-
POAHbIN COCTaB, @ CIeA0BATENLHO,
M cocTosiHMe. 3@ CYeT FPYHTOBbIX
n Tanbix Bof (0COGEHHO B OCEH-
HUW N BECEHHWUI Nepuopbl), @ Tak-
€ UHTEHCUBHbIX 0CaAiKOB B HUX-
HUX MeCcYyaHo-rpaBUIHBIX CNOAX
HACbIMHbIX OCHOBAHWIA B Clyyae
3aTpyAHEHHOTO CTOKA MOTyT 0bpa-
30BbIBATbCA MOJIOCTU BOJbI, YTO, B
CBOIO O4Yepesb, NPUBOAUT K pa3py-
WeHMI0 HacbiNnM NpU U3MEHEHUU
TemnepaTypHo-aTMOChEepHbIX yC-
nosuit. [aHHble Tennosoi WK-
CbEMKW MO3BONIAKT 0OHAPYKUTH
Takue NoNoCTU U ONPeaenuTb yya-
cTku popor (BMM), Tpebytowue
CPOYHOrO PEMOHTA.

CnepyeTr 0TMETUTb, 4YTO NpU
NNaHUPOBAHUU CHEMOYHBIX pa-
00T M MHTEpNpeTaLun NONyYEH-
HbIX pe3ynbTaToB HEOOXOAUMO
YYUTHIBATL CreuuduKky KOHKpeT-
HOW 3apaun. Tak, Hanpumep, Ans
o6HapyXeHus y4yacTkoB 06B0A-
HEHWA BOPOXKHOTO NOKPLITUS UK
KENe3HOLOPOXKHOW Hackinu Tpe-
OyeTcs NPOBOAMTL ChEMKY B Hau-
6onee cyxoe Bpems roga. [lpu
3TOM a3POCHEMKY Lenecoobpas-
HO BbLIMOJIHATL B HOYHOE BpeMs
CYTOK, nepep, HacTynieHuem Ten-
noBoit uHBepcun (3-5 4acos yT-
pa), Korpa y4actku o6BOAHEHMA
Ha noayvyeHHoMm WK-cHumke 6y-
AYT BBIMAAETb MaKCUMManbHO
KOHTPACTHO Ha doHe ObICTPO oC-
TbIBAIOLLMX CYXUX FPYHTOBbLIX yya-
cTkoB. B cBoto ouepepb, npu
CbeMKe BOAOEMOB JKenaTeseH
MaKCUManbHblii KOHTPACT TeMmne-
paTypbl BOJOEMA C TEMNEPATYPOii
cbpocos, No3TOMy Takue paboThbl
006bIYHO NPOBOAATCA BECHON UK
0CeHbi0 1 BCErga B HOYHOE BpeMs
CYyTOK. AHanoruyHas cuTyauus
BO3HMKAET MpW CbeMKe Tropoj-
CKWX TENnoTpacC — WAeanbHbIM
BpeEMEeHeM Ans Havyana pabot ss-
NAITCA NepBble 3aMOPO3KW [0
BbINAJEeHUs CHera, Korga KOH-
TPaCT MexX Ay OCTbIBLIEA NOYBOMN W
ropsuYMMu Tpybamu MaKCUManeH.
JlecHble noxapbl U caMoBO3ropa-
owunecs TOphAHUKM TpebyioT
MaKcumanbHo onepatuBHon WK-
CbeMKWU U CPOYHOI 06paboTku
[aHHbIx. pu Hanuuum cooTseT-
CTBYIOLLErO TEXHUYECKOTO 060py-
poBaHus uHdopmaumio 06 oua-
rax BO3ropaHus MOXHO nepefa-
BaTb HenocpefcTBeHHO C 6HopTa
NleTaTeNbHOro annapara.

llna peweHus Bbiwenepe-
YMCeHHbIX 3apay 6bin paspa-
6otaH Tennoeusop VISO5, nos-
BONAIOWMA BBINONHATL UH(pa-
KpacHyl a3pooToCbeMKy no-
BEPXHOCTM 3emau ¢ 6opTta neTa-
TenbHoro annapara. Ero omiuum-
TENbHBIMU XapaKTEPUCTUKAMU 5IB-
NSI0TCA Cegyiolme:

— BbICOKas YyBCTBUTENbHOCTb
— 0,05°C npu Temnepatype ¢oHa
20°C;

— Hebonblwomn Bec — 35 Kr;

C6poc npomeiwneHHbix omxo0o8 (CmoneHcKas
061., 2006 2.): 1 — mo4ka cbpoca; 2 — necHoli
Mmaccus u nocnedcmsus cépoca

— HU3KOe 3HepronoTtpebne-
Hue — 7 A npu 27 B.

Takue napametpbl VISO5 nos-
BONAIOT UCMNONb30BATb €ro ANA as-
POCBLEMKM C NOMOLbI0 HEBONbLINX
BEPTONETOB W NIErKUX CaMoJeToB,
Hanpumep, TaKUX Kak Mu-2 u
Cessna-172D. Mpu 3TOM YyBCTBM-
TeNbHbIA 371EeMeHT TennoBuU30pa
KpenuTcs CHapyXu NetaTenbHoro
annapara.

BbinaBaemoe TennoBU30pOM
uncpoBoe n306paxeHne cocTont
U3 OTAENbHbIX JUHWUA, NONYYEH-
HbIX CKaHepoM C BpalalLWKUMCs
3epkanom. Yacrtorta Bbljaun AaH-
HbIX cocTaBnseT 230 AUHWUIA B ce-
KyHay. CkaHMpoBaHWe NpoBOAUT-
€ TOHKUM JIY4YOM, WHUPUHON 2,4,
yron 0630pa KOTOpOro cocTaBnser
90°. B Tennosuzope VISO5 wuc-

FEbppmamaqadddtiel

b

Omo6paxceHue uHopmayuu Ha 3Kkpaxe 6opmo-
8020 Komnblomepa (cnesa Hanpaso, csepxy
BHU3): NAIGH Noslema, NAHOPAMa, OKHO Menso8uU-
30pa, okHO mepmMuHana (omnadoyHas QyHK-
Yus), IKPaH cnymHUKoB8020 NpUeMHUKA
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NoMb3yeTcsa OXNaxAaeMblii a30TOM
[ATYMK C BbICOKOI paspeluatoLyen
cnoco6Hoctbio (CdHgTe), nsmeps-
WKt U3nyYeHne B [ManazoHe
8-14 MmkMm (panbHuit UK-puana-
30H).

[ina co3paHus LenocTHoOro Lu-
tpoBOro n3obpaxeHus U3 Hakon-
JIEHHBIX 33 MOJET OTAENbHbIX NU-
HUIl HeobXOLMMO 3HaTb MNpoCT-
paHCTBEHHOE MNOJOXeHue Ansa
KaXXaoM NMHUM 1 OpUeHTaLuIo Ne-
TaTeNbHOro annapara B NpocTpaH-
CTBE B MOMEHT u3MepeHus. T. e. B
KaX[blili MOMEHT CKaHMPOBAHUs
HeobXo[MMO U3MepATL NPOCTPaH-
CTBEHHbIE KOOPAMHATbI, BbICOTY
Haf, 3eMHON NOBEPXHOCTbIO, Ybl
Kypca, KpeHa v TaHraxa cKaHepa.

Iinsa nusmepeHus yrnos Kypca,
KpeHa u TaHraxa 6bina paspa-
6otaHa  6ecnnardopmeHHasn
MHepumnanbHaa cucTema opueH-
Taumum SIAS-2. OHa coctouT u3
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Y2on manaaxa (3eneHslli 2paguk) u ezo 8bvico-
KoyacmomHas KomnoHeHma (KpacHsiii 2paguk)

TPex BOJIOKOHHO-OMTUYECKUX TU-
pockonoB Gupmbl «PuzonTuka» u
Tpex aKCelepoMeTpoB Cepuu
ADXL dupmbl Analog Devices, Inc.
Ons onpepeneHus NpoCTpaHCT-
BEHHbIX KOOPAMHAT U CUTHANOoB
TOYHOTO BPEMEHU UCMONb3YeTCs
CNyTHUKOBbLIW npuemHuk [J10-
HACC/GPS. CurHanbl c paTynMkoB
NPOXoAAT Yepe3 BbICOKOTOYHbI
aHanoro-uudposoit npeobpaso-
BaTenb M nepepakTtcs B uudpo-
BOW CUFHaNbHbIN NpoLeccop.

ina ynpaBneHus npoueccom
a’3pocbeMKu pa3paboTaHo MHO-
royHKLMOHaNnbHOe Nporpamm-
Hoe obecneyeHue, no3Bonsio-
ee NAaHMpoBaTb MONETbI, KOH-
TPONMPOBATh KayecTBO MOCTyna-
IOLWMX AAHHbBIX U B3aMMOLENCTBO-

Yaacmok nnana UK-cvemku: a) do Koppekyuu cucmemoli SIAS-2; 6) nocre

BaTb C MUIOTOM Yepe3 NUNO0TCKUIA
WHIMKATOP TUNA KCTPeNKay.

[laHHble co ckaHepa mocTyna-
0T B MpoOrpammy no npoToKony
TCP/IP n aBTOMaTUYECKM CUHXPO-
HU3UPYIOTCA C AAHHbIMU TMPOCKO-
noB, aKCENepPOMETPOB, CMYTHUKO-
BOTO MPUEMHUKA U PaguoBbICOTO-
mepa. [porpamma paboTtaet B
rpaduyeckot  obonoyke  X-
Window System onepauuoHHOM
cuctemsl Linux. Mpumep ncnonb-
30BaHUsA nporpammbl Ha GopTo-
BOM KOMMblOTEpPE NpUBEAEH HA
puc. 3.

[ins 06paboTKM AaHHbIX STAS-2
Obln pa3paboTaH anroputM u Co-
3[@aHO COOTBETCTBylOLEe Mpo-
rpaMmMHoe obecneyeHue, nosyya-
folee Ha BXOAe CUrHalbl JaTyu-
KOB M pacCcyuTbiBaloliee BbICOKO-
TOYHOE OPUEHTALMOHHOE U HaBU-
raumoHHoe pewexune (puc. 4).

B mopenu, nonoxeHHoi B oc-
HOBY 3TOr0 aNropuTMa, ABMKEHUE
npuOOPHOro TpexrpaHHWUKa OTHO-
CUTENbHO MOAENbHOro OnUChiBa-
eTcs ypaBHeHueM yaccoHa:

dA/dt = QA,
rae A — matpuua Tekylen opu-
eHTauuu; Q — KOCOCMMMETPMY-
Has MaTpuLa, yMHOXEHMUEe Ha Ko-
TOpPYIO 33AaeT BEKTOPHOE Mpous-
BEfleHWe C BEKTOPOM YINOBOWA
CKOpOCTU.

ToYHOCTb OnpefeneHus yrnos
LNsi NOCTPOEHUs NiaHa MacwTaba
1:10 000 ponkHa COCTaBNATb Be-
NYMHY mopsaka 1°% ofHako npw
nepexoge OT CTPOKU K CTPOKe Tpe-

oyetcsa TouyHocTb <0,001 paga.
[lpumeHeHHbIn aBTOpamu anro-
PUTM KOPPEKLMM YITIOB U KOOPAK-
HaT OCHOBAH Ha MeTofe hunbTpa-
umn KanmaHa, KoTopblii asnaetca
ONTUMANIbHBIM CPefu NUHEeRHbIX
oLeHuMBaTeNel C KBapaTUYHbIM
KpuTepuem kadyectsa. [lns MOHTa-
a UMQPOBOro TENj0BOro M306-
PaXEHUA NCMONb3YeTCs Mosyyae-
MOe CrayeHHoe HaBUraLuoHHoe
peleHne, n3baBeHHOe OT CKauy-
KOB HaBUFaLLMOHHOIO peLleHus
CNYTHUKOBOTO npuemMHuKa
(puc. 5).

Pe3synbTatel ucnblTaHnin cucre-
Mbl B PeaNibHbIX CbeMOYHbIX NoJe-
Tax MOKas3aiu, 4YTO MOrpewHoCTb
M3MEpPEHUs yrna pbiCKaHUA He
npesbiWwaer 2° a TOYHOCTb U3Me-
peHUs YIMOB KpeHa W TaHraxa
nyywe 1°. YrnoBas 4yBCTBUTENb-
HOCTb cucTeMbl coctasaser 0,17,
Takum obpa3oM, co3haHHas aBTo-
pamu cucTema no3BONAET BbINON-
HATb BblCOKO3(deKTMBHYIO (no-
papka 100 km/4) NK-cbemky.

RESUME

The article is dedicated to the
tasks of monitoring and mapping
in the thermal (infrared) spectral
band. A review is given for the
typical applications including dif-
ficulties faced while solving the
relative tasks. Software together
with the hardware created by the
authors for these tasks solution
are introduced. Examples of the
survey data processing are also
given.
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TEXHONOTUA CO3AAHUA UMP U
UMM N0 AAHHbIM BO3YIUHOIO
NNASEPHOTO CKAHUPOBAHUA™

A.A. CyxoB («leollonnroH»)

B 2000 r. okoHYMA haKynbTET a3POKOCMUYECKMX CbeMoK U doTorpammetpun MUUTAMK no cneunanbHocTy

«a3poghoToreogesus». locne okoHuaHUs yHUBepcuteta pabotan B 000 «ATP», ¢ 2003 r. — B 000 «MeHa
NHcTpymMeHT», ¢ 2004 r. — B KomnaHum «lfeokocmocy. C 2005 r. pabotaer B 000 «leollonuroH», B HacToslee

BpeMA — UHXXeHep TEXHMYECKOW nopAaepXxkKun reogesnyecKkoro 060py,D,OBaHMH M NporpamMmHoro obecneyeHus.

B 2005 r. nepeg cneynanucramm
komnaHui «feokocmoc» u «leollo-
JIMrOH» OblNa NocTaBfeHa 3ajaya
co3paHua LndpoBoii Mogenu penb-
eda (LUMP) u umudposoit mogenu
mectHocTu (LIMM) B BUAe Tonorpa-
tuyeckoro nnaHa  macwraba
1:2000 c BbLICOTON CevyeHUs penbe-
ta 1 M y4yacTKOB aBTOMOOUIbHbIX
popor «TiomeHb — HwuxHAa TaBpa
— MexpaypeyeHckunity u «ToMeHb
— XaHTbl-MaHcuitck». 06was npo-
TAXXEHHOCTb TPACChl HAa 060MX yya-
CTKax paboT cocTaBnsia 566 KM u
BK/JOYana Kak CyllecTByiolime aB-
TOMOOU/IbHbBIE [LOPOTH, TaK W y4acT-
KW MeCTHOCTU AN NPOEKTUPOBaAHUSA
HoBo# asTtogoporu. WupuHa nono-
Cbl Cb€MKM BLOMb TPACChl AN NPO-
eKTUpPyeMbIX aBTOLOPOr COCTaBAANa
250 M, a A cylecTBylOWUX —
100 M. 3aka3uMKom paboT BhICTY-
nan NpOEeKTHbIA WHCTUTYT, ocylye-
CTBNAIOWMNIA KOMNIEKCHOE NpOeK-
TUpOBaHWE CTPOWUTENbCTBA W pe-
KOHCTPYKLUMM Y4acTKOB aBTOLOPOT
B nporpammHom komniekce CREDO
(CN «Kpepo-fnanor», MuHck, Pec-
nybnuka benapycb). B cBs3u ¢
3TuM, umdpoBas mMogen. penbeda
JO/KHA Obina ObITb MpefcTaBieHa
perynapHoi TpUaHrynALMOHHON ce-
TbtO C WwWarom 10 M, a uudpoBoii To-
norpaduyecknit nnaH — B BuUge
MNOWANHBIX, TMHERHBIX U TOYEYHBIX
06beKToB, 0TOOpaXKaemblx yCNoB-
HbIMW 3HaKaMu W TEKCTOBOW WH-
thopmaumeit B COOTBETCTBUU C Tpe-
6oBaHusmu [1]. Mpuyem LMP u
LIMM TtpeboBanoch NpefoCcTaBuUTh B
€AMHOM NpoeKTe B BUAE OTAENbHbIX
YYaCTKOB, MPOTAKEHHOCTbIO A0 5

*Ny6auKyeTcs ¢ cokpalieHusmu. MoaHyto Bepcuto cM. Ha www.geopolygon.ru.

KM, ¢ MHbOpMaLMel, pa3HeceHHOM
no pasnnyHeiM cnoam B MK CREDO.
[ins BbINONHEHMA NOAEBbIX pa-
60T 6b11 BbIOPaH METOZ BO3AYLIHO-
ro Na3epHOr0 CKAaHWPOBaHUA, Kak
Haubonee ynoBneTBOpsIOWMIA Tpe-
60BaHMAM 3aKa3yMKa MO CPoOKaM M
KayecTtBy BbiNofHeHUs pabot. [ns
OAHO3HAYHOTO Pacno3HaBaHUsA MU-
kpodopm penbeda, a TakKe cuTya-
uuu B Tpebyemom mMacwTabe, CbeM-
Ky Heob6XoanMo 6bIN0 BEINMONHATE C
NAOTHOCTbIO 3 TOYKM Ha 1 M2

MNepBoHayanbHO npepnonara-
N10Cb, YTO 06pabOTKa AaHHBIX BO3-
LYWWHOrO N1a3epHOro CKaHWpPOBaHMUS
OyAeT MOSHOCTbIO NMPOBOAUTLCA B
nporpammHbix mogynax MK CREDO,
MOCKOJIbKY Pe3ynbTaTbl BO3AYLIHO-
ro N1a3epHoOro CKaHMpPOBaHUA MOX-
HO NPeACTaBUTb KaK 0BObIYHBIN TEK-
cToBbIf aiin B popmate TXT, KoTo-
pblii COREPXUT CTPOKU chefytolye-
ro Buaa (cm. Tabnuuy).

MopoO6HbIA  TeKCTOBLIA  hain
MOXHO MMMNOPTUPOBATb B MOAYNM
CREDO Ha pa3nuuHbIx 3Tanax obpa-
OOTKM HECKONbKUMU MeTodaMu.
OpHaKo He GbIN U3BECTEH BO3MOX-
HbIl MpefenbHbIii pa3Mep TaKoro
(haiina, No3BoNsAOLULMIA 0becneynTs
€ro ycrelwHyio nocnegyoulyto o06-
pabotky B MK CREDO. [ins BbisicHe-
HUs 3TOro BONpoca Obi1o NpoBefe-

HO MpaKTWyeckoe uccnefoBaHue
NPOrpaMMHbIX M annapaTHbIX BO3-
MOXHOCTEl no paboTe ¢ 6O/bLUMM
MacCcMBaMu AaHHbIX. [anbHenwas
pucoBka UMM pomkHa 6bina ocy-
WeCTBAATLCA B NMPOrPaMMHOM MO-
pyne CREDO_MIX. Heobxogumo oT-
meTuTth, 4yto B Komnnekce CREDO
umeetca mopyns CREDO_TOMO-
[TJTAH, HO OH M3HAYaNbHO Jaxe He
VYMTHIBANCA B pacyeTax M3-3a He-
KOTOpbIX 3aTPyAHEHWI B nepepaye
LaHHbIX U3 3TOro Moayns (npo-
rpammHbin npoaykT III nokone-
Hus) 8 CAD_CREDO (nporpammHbiii
npoaykT II nokonexus).

B cooTBeTcTBMM C MpUHATON
NAOTHOCTbIO (3 TOYKM Ha 1 M?) ans
MOAOCHI CbeMKMU, WKpuHoit 100 M 1
NPOTAXEHHOCTbIO 5 KM, Maccus
LaHHbIX cocTasun 1,5 MIH TOYeK.
Bo3MOXHOCTb 3arpy3ku Takoro
maccuea B CREDO_MIX nposeps-
Nlacb HECKOMbKUMU crnocobamu.

1. C ucnonb3oBaHnem nporpam-
mbl CREDO_DAT: umnopt To4yek no
WwabaoHy ¢ NoCNeAyioWNUM 3KCNop-
TOM B OTKPbITHIA 0GMeHHbI dhop-
mat (TOP/ABR).

2. HenocpefCTBEHHOI BCTaBKOW
Toyek Gnokom DXF B nporpammy
CREDO_MIX, nocne noarotoBku
6noka B nporpamme AutoCAD.

3. C nomoublo yTUANTSI, BCTPO-

JlaHHble BO3AYLUHOrO J1ia3epHOro CKAaHMpPpoOBaHUA

Homep Touku

X
11012 1224,123
11013 1225,351

MnaHoBble KOOpAUHATbI

BbicoTa

Z
3540,145 125,25
3541,154 125,89



TEXHOJIOTUUH

eHHolt B CREDO_TER: umnopt, 3kc-
nopT, KOHBEPTUPOBAHME [LAHHBIX U3
ASCII (UNIVERSAL) B ASCII (009).

N3 nepeuncneHHbix cnocob6os
Haubonee oNTUMaNbHbIM MO BpeEMe-
HW OKa3ascs NocnefHU.

OpHako, Kak BbIACHUNOCb, ANs
NepcoHanbHOro KoMnbloTEpa CO
CPefHUMM Ha TOT MOMEHT XapaKTe-
puctukamu (Intel Pentium 4 CPU
1,7 GHz; AT/AT compatible; 520
RAM; NVIDIA GeForce3) ontumans-
HOE KONMMYECTBO 3arpyKaeMmbix To-
yek cocTanano auwe 50 Thic. Wc-
nosib30BaHMe boee MOLWHOTO KOM-
MbloTEPa NO3BONUIO Obl YBETUUYNTD
o0beM MaccuMBa TouyeK He 6bonee,
YeM BBOE, NPU YCJI0BUM, YTO B CUC-
TEMHbIX pecypcax AOMONHUTENbHO
6bi0 Gbl 3ape3epBUPOBAHO MECTO
Ha NoCTpoeHwue LMdpoBoi Moaenu,
puCOBKy penbeda v NoArpy3Ky pac-
TpoBoro n3obpaxenus B MK CREDO.

bbina npepnpuHATa momnbiTKa
yMeHblUeHNs 06beMa [aHHbIX ny-
TEM pa3peXeHus TOYEK N1a3epHOro
CKaHupoBaHMa [0 1 TOYKM Ha
100 m® (sveika, pa3mepoMm Ha
10x10 ™M) npu NOMOWM YTUANTbI
GEOKOSMOS AUTOCAD TOOLS, pas-
paboTaHHOM cneuuannucTamm Kom-
naHum «leokocmoc». OpHako B
3TOM C/lyyae He BblAepXuBanach
3agaHHasA TouHocTb LUMP 1 nnaHa.

Torga 6bII0 MPUHATO pelleHune
06paboTaTh pe3ynbTaThl B MpO-
rpaMMHOM cpene AutoCAD
(Autodesk, Inc., CLUA), a 3atem
3KCMOPTUPOBATb FOTOBYIO TPUAHTY-
naunoHHyio mopens B CREDO_MIX
W B Hell OCYLEeCTBUTb PUCOBKY ro-
pu30HTanen u cutyauuu. ITo nos-
Bonsno npu obpabotke B AutoCAD:

— paBHOMEpHO pa3spexatb
TpexmepHoe «061aKo TOYEK» B Me-
CTax, rge 310 No3BonAn penved, He
CHWXas ToyHocTu LMP;

— OCYWeCTBAATb MPOCMOTP U
yhaneHue KOTNETEBILNX» TOYEK, KO-
TOpble BO3HUKAIOT Ha 3Tane CKaHu-
poBaHus;

— BbILENATb NOBEPXHOCTb 3EM-
an ytunuton «MopennposaHue no
«0bnakam Toyek».

OfHaKo WMMNOpT TpUAHryNALM-
OHHON Mmopenu u3 AutoCAD B
CREDO oka3sancs HeBO3MOXEH, Tak
kak AutoCAD obnagaer Tpexmep-
Ho Bu3yanu3auueir, a B CREDO
OHa otcyTtcTByeT. Cuctema Tpex-

mepHbix pacyeTos B MK CREDO oc-
HOBaHa Ha (ainax onucaHuii To-
yeK, COEfUHAWMX WX NUHUA U
taiinoB Knioyeit (onucaHuii oTHO-
WeHUA TOYeK K MOBEPXHOCTH, HO-
MepOB TPEYrosbHUKOB, BHYTPEHHUX
KOHTYPOB, CTPYKTYPHbIX NUHMWIA),
4TO NO3BOAAET MPOBOAMUTL Tpex-
MepHble BbluMcneHns (nocTpoeHune
rOpu30oHTanei, BblyMCIeHne 0bbe-
MOB ¥ T. A.). lpu 3kcnopTe B
AutoCAD HeB0o3MOXHO copmmupo-
BaTb (haiinbl KNtoYeil, B pesynbrarte
yero cainbl B hopmare DXF GyayT
nepefasaTbCs Kak Habop Toyek u
COEAUHAWMX UX NTUHUIA, NO KOTO-
pbim B MK CREDO Henb3s OyneT Bbl-
NOMHNTb AanbHeNWne BblYMCNEHUS
1 NOCTPOEHUs penbeda.

B TOT MOMEHT 1 BO3HMKNA npes
HanucaHus KoHBepTepa Af1s TpaHc-
tbopMupoBaHus B nporpammy
CREDO_MIX chaiinoB, co3aaHHbIX B
AutoCAD. ToToBOrO pelleHus He cy-
lecTBoBano, 1 paboty npuwoch
BecTU ¢ Hyns. bnarogaps cotpyaHu-
kam komnaHuu «Kpepo-flnanor»
ObII0 MONYYEHO OMMCaHWME OTKPbI-
Toro obmeHHoro dopmara (000),
yepe3 KOTOPbLINi oOcyliecTBAAeTCA
BBOA faHHbIx B MK CREDO gns dop-
muposanua LUIMM. B npouecce pa-
60Tbl KOHBEPTEP HECKOJIBKO Pa3s co-
BepLUIEHCTBOBANCS, 4TO B UTOTE NO3-
BONUNO KOHBEPTUPOBATb rOTOBblE
LLMP u uudposon Tonorpaduyec-
kuit nnad (UMM) wu3 AutoCAD B
nporpammy CREDO_MIX.

Kak nokasana npakTtuka, pucoBKky
CUTYaLuMM No [aHHbIM Na3epHoro
CKaHWpoBaHWA mpolye U OGbicTpee
OCYLLEeCTBAATb B CNeLuanu3npoBaH-
HOM nporpaMmmMHoM obecneyeHuu. B
KauecTBe MCXOAHbIX [aHHbIX MOTYT
BbICTYNATb TOYKW, NIMHUM, NOAMAN-
HUKM (BCEX TUMOB), TOYKM BCTABKM
610K0B, OKpY)KHOCTK, TekcT, 3DFace.

Kpome Toro, B npouecce paboTs
OblW peleHbl cnefyoLme 3aaaum:

— MNepeKofMpPOBKa TeKcTa B
¢dopmar DOS c ncnonb3oBaHmem Ko-
3hduumeHTa Ana pa3mepa TeKCTa;

— nepexof B reofe3nyeckyto
CUCTEeMY KOOPAMHAT C BO3MOXHOC-
Tbl0 MOBOPOTA YCNOBHbIX 3HAKOB;

— KOHBepTUpOBaHNe 00bEKTOB
Tna 3DFace;

— KoHBepTuposaHue 3DPolyline
B BUJE CTPYKTYPHbIX TUHUIA;

— nepefaya YCNOBHbIX 3HAKOB

N NTUHWIA;

— NpoBepKa KayecTBa KOHBep-
TUPOBaHMS.

Co3pmaHne paHHOrO KoHBepTepa
no3BOMMNO CneuuannucTam Kame-
panbHOro oTAaena OCyWecTBAATb
00paboTKy AaHHbIX, MONYYEHHBIX B
pe3ynbTate BO3AYLIHOTO a3€pHOro
CKaHMpOBaHUA, B MPOrpamMHOM
cpege AutoCAD. 370 3HaunTenbHO
COKPAaTUI0 CPOKMW BbINONHEHMUA Ka-
MepanbHbiX paborT.

[lanee ocywecTBasnoch KOH-
BEPTMPOBAHME TOTOBbIX MPOEKTOB
B nporpammy CREDO_MIX pns
OKOHYaTeNbHON JOBOAKM U COXpa-
HeHus B dopmaTe, HeobX0AUMOM
3aka3uuky. KoHTponb npoBefeHus
Tonorpado-reogesnyeckux paboTt
OCYLLECTBAANCA B COOTBETCTBUM C
TpeboBaHusmu [2].

B 3akntoueHune cnepyet 0TMETUTD,
YTO OMMCaHHas TexHonmorus obpa-
GOTKM AaHHbIX BO3AYLWHOMO fasep-
HOTO CKaHUPOBAHWA He 3aBUCUT OT
Tpe6oBaHuii, NpefbsBAseMbIX 3aKa3-
4nKoM K hopmaty npepocTaBieHus
KOHeuHbIX MaTepuanos. KnioyeBbiMu
TpeboBaHUAMYU BCETfa SABAAIOTCS
CKOPOCTb U TOYHOCTb BbINOJHEHNS
pa6ot. lpaKTMKa e MNoKasblBaerT,
4TO C MOMOLLBIO BO3JYLIHOTO la3ep-
HOTO CKaHUPOBAHUA MOXHO 3Hayu-
TeIbHO COKPATUTb BPEMS CbEMOYHBIX
paboT, a TaKxe, B pAfe Cnyyaes,
VAYYIWMTb UX KA4YecTBO MO CpaBHe-
HUIO C TPAAMLMOHHBIMY METOAAMM.

~ Cnucok nutepartypbl

1. YcnoBHble 3Haku Ans Tonorpa-
duyeckux nnaHos macwraba 1:5000,
1:2000, 1:1000, 1:500 — M.: Heppa,
1989.

2. THWHN (THTA)-17-004-99.
WNHCTpYKLUMS O nopsaKe KOHTpons W
npuemMKn reogesndyeckux pabort, To-
norpaduyeckux U Kaprorpaduyec-
Kux pabor.

RESUME

A description is given for the
technology of creating digital ter-
rain models and topographic plans
based on the airborne laser
scanned data with the usage of
the CREDO software package. It is
marked the introduced technolo-
gy of processing the laser scanned
data is insensitive to the require-
ments imposed on the format to
represent the output materials.
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LLEHTP OBYYEHMUA
KOMNAHUU «COB30OH»

M.A. boncyHoBcKkuit («CoB30HAY)

B 1990 r. okoH4un KneBcKoe BbiClee MHXEHEPHOE PaauoTexHUYecKoe yuunulye . fMocne OKOHYaHWA yuunuia
cnyxun B pagax BC PO. C 2000 r. pabotan B 000 «feo Cnektpymy, a ¢ 2002 r. — B ®IYMN BO «Texmawmmnoprs.
B 2004 r. nomyyun creneHb «MacTep [en0BOro agMUHUCTPUMPOBAHWS B 06MacTU CTpaTernyeckoro
nnaHuposaHus» (Master of Business Administration) Bo Bcepoccuitckoit akaaemuu BHelwHeit Toproean MIPuT
P®. C 2004 r. paboTtaeT B komnaHuu «COB30HA», B HACTOALLEE BPEMA — 3aMECTUTE/Ib FeHepaibHOro AUPEKTopa.

A.C. YepenaHoB («CoB30HAY)

B 2005 r. okoH4un KypraHckuii rocyaapcTBeHHbIN YHUBEPCUTET MO CneumanbHocTu «reorpatdusy». B HacToswee
BpeMs — acnupaHT reorpaduyeckoro dakynsrera MY um. M.B. JloMoHOCOBaA U MHXXEHEP OTAENa NPOrPamMMHOTO

obecrieyeHns komnaHum «CoB3oHIY.

0.H. KonecHukoBa («CoB30HA»)

B 2001 r. okoH4Yuna MOCKOBCKMi1 roCyAapCTBEHHbI YHUBEPCUTET NPUPOA00OYCTPOMNCTBA NO CMELUaNbHOCTH
«TUAPOTEXHUYECKOE CTPOMTENLCTBO®. [locne OKOHYaHWA YHUBEpCUTETa paboTaeT B KOMMaHuM «COB3OHAY, B
HacToslee BpeM — PYKOBOAUTENb OTAENA NPOrPaMMHOTO 0becneyeHus.

B Hayane npownoro roga Ha-
yan paboty LleHTp obyuyeHus
komnaHun «CoB30OHA» — 3KC-
KNIO3WBHOTO  NpeAcTaBuUTens
kopnopauuu ITT no pacnpoctpa-
HEHWIO NMPOrpaMMHOr0 KOMMJeK-
ca ENVI n ppyrux npoayKToB Ha
Tepputopun Poccum un cTpaH
CHT. B HacTosiuee Bpems co06-
WecTBO Nonb3oBaTeneit Koprmo-
paumn ITT HacuuTbiBaeT Gonee
200 000 opraHu3aumnin u3 80
CTpaH MMpa, BKKYas Kopnopa-

uuto Boeing, KOMMNaHUI0
DigitalGlobe, koHuepH Siemens,
NASA u gp.

B Teuenne 2006 r. B UeHTpe
npownn obyyeHue 6Gonee 100
YenoBeK, BKJOYas crneuuanuc-
ToB [KHML vmenn M.B. XpyHu-
yeBa, HAH Pecnybnukn bena-
pycs, IKL, MBJ Poccuu, MuHnpu-
poasl Poccum u ap.

06yyeHne NpoBoAAT Befyline
cneuyuanuctsl kKomnaHuu «Cos-
30HA» B 06nacTu 06paboTKM Ko-
CMWUYECKUX CHUMKOB BbICOKOTO
paspeueHus, kaptorpacduu, cne-
KTpanbHOTO aHanu3a M aHanusa
pacTUTENbHOCT C WUCMONb30Ba-

SENVI

HMeM BereTalMOHHbIX UHLEKCOB
M Knaccubukaumm usobpaxe-
HWUI, cepTUdULMPOBAHHbLIE HA
npoBefleHNe KypcoB Kopnopa-
unen ITT.

B ocHalleHHOM COBpeMeHHbIM
obopyaoBaHueM y4yebHOM Knac-
ce cnywarenu noayvarT BCIo He-
0bxoaumyto  MHboOpMaLUUD O
BO3MOXHOCTAX U  OCHOBHbIX
(YHKLMAX MPOrpamMMHOr0 KOM-
nnekca ENVI u BbinonHsAwT Ha
KOMNblOTEPE KOMMEKC Ynpax-
HeHWU, NO3BONAKIWMX 3aKpe-
MUTb NONYYEHHbIE 3HAHUA U YMe-
Hus. 00yyeHWe npoBoguTCcs C
MCMONb30BAHMEM TeKyllei Bep-
CUMM MPOrpamMMHOr0 KoMMiekca
ENVI + IDL.

OCHOBHON  OTAUYUTENBHOW
0COBEHHOCTbI0O KYpCOB 0byye-
HUA, NpeanaraeMmblx KoMnaHuei
«CoB30HAY, ABNAETCA UX OPUEH-
Tauus Ha pelleHWe npakTuyec-
Kux 3apay. MNpu aTom y cnyware-
neit UMeeTCs BO3MOXHOCTb 06y-
YaTbCA Ha peanbHbIX 00pa3uax

AaHHbIX LUCTAHLWOHHOTO 30H-
AVNPOBAHNS BbICOKOTO NPOCTPaH-
CTBEHHOro paspeweHus. lpo-
rpammHbin komnnekc ENVI 4.3
NWLEH3MPOBaH BeaylLuMu orne-
paTtopamMn KOCMUYECKMX [aHHbIX,
MOJYYEHHbIX CO  CMYTHUKOB:
QUICKBIRD, IKONOS, ORB-
VIEW_3, CARTOSAT_1, ALOS, FOR-
MOSAT_2, RESOURCESAT, SPOT,
TERRA/ASTER, TERRA/MODIS,
LANDSAT n EO_1/HYPERION.

ENVI noppepxuBaer wupo-
KWiA AMana3oH pacTpoBbIX U BeK-
TOpHbIX (OPMATOB, TaKMUX KaK
MicroStation, ArcView, ArcInfo,
MapInfo u MHOrMXx Apyrux, 4ro
0COBEHHO BaXKHO Npy onepaTus-
HOM aHanu3e pe3ynbTaToB B CO-
BpeMeHHbIx [WC-npoekTtax (cM.
leonpodun. — 2006. — N2 3. —
C. 18-19).

Ha6op rpynn Heb6onblwoin
YMCNEHHOCTU — He Gonee 8 ye-
NIOBEK — MO3BONAET yAensThb
BHUMaHWE KaXaoMy Cnywarento.
Bo Bpems oby4yeHus caywatenu
MoNy4aloT YHUKaNbHbIE y4ebHO-
MeToANYecKmue nocobus Ha pyc-
CKOM fA3blKe, pa3paboTaHHble ¢
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Ipynna oby4eHus komnanuu «CoB830HO

y4eToM 0cobeHHOCTel 06paboT-
KW JaHHBIX B MPOrPaMMHOM KOM-
nnekce ENVI.

YyebHble nocobus BKOYAKT
TEOpPEeTUYECKNiI MaTepuan K Kax-
nomy pasgeny, c6opHUKM yn-
PaXHEHWIA U OMUCaHWEe OCHOB-
Hbix yHKumit TTK ENVI.

Mpu d¢opmupoBaHun npo-
rpamMmbl o4YepeHoOro Kypca 06s-
3aTebHO YYMUTBIBAOTCS MOXKena-
HUs 0By4YaeMbix, 00YCNOBEHHbIE
BbINOMHAEMbIMW UMW MpPOEKTa-
mu. lporpamma Kamgoro Kypca
nocTpoeHa TakMM 06pa3oM, YTo-
Obl OH OblN MHTEpPECEeH Kak ans
Tex, KTO TO/IbKO HayMHaeT pabo-
TaTb C JAHHLIMU OUCTAHLUOHHO-
ro 30HAWPOBAHWUA U MpPOrpamM-
HbiM Komnnekcom ENVI, Tak u
AN CNeuuanucToB, MMELUX
onbIT paboTbl C KOCMUYECKUMU
CHUMKaMU.

B pamkax TpeHuHra paccmar-
pUBalOTCA BOMPOCH reoMeTpuye-
CKOW 1 pafnoOMEeTpUYecKomn Kop-
PEKUMM [AaHHbIX AUCTAHLMOHHO-
ro 30HAMPOBAHUS, BO3MOXHOCTU
TemaTuyeckoii 06paboTku, cnek-
TPasIbHOrO aHanM3a UM aHanu3a
pacTUTENbHOCTU C MCNONb30Ba-
HUEM BEreTalMOHHbIX UHOEKCOB,
a TaKXe OCHOBbI UCNONb30BAHMUA
A3blka nporpammupoBaHua IDL
ONs paclmpeHns QyHKLMOHaNb-
Hbix BO3MoOxHocTeir ENVI. B

NporpamMmy BKJKOYEH KOMMNEKC
NPaKTUYECKUX YNPaXHEHUNA no
paboTe ¢ ONOAHUTENbHBIMU MO-
pynamn ENVI:

— mopynem DEM pns co3pa-
Hua UMP c wncnonb3oBaHuem
CTepeoun3obpaxeHui;

— Mmopynem atmocctepHou
koppekuun FLAASH Ha npumepe
06paboTKM CHUMKOB CO CMyTHU-
koe LANDSAT, MODIS, ASTER,
QUICKBIRD;

— mopynem SFE pna aBToma-
TUYECKOro fAewundpupoBaHus
JIMHENHbBIX M NNOLWAAHbIX 00beK-
TOB.

Kpome pabotbl ¢ nporpamm-
HbiM Komnnekcom ENVI, 6osnb-
woe BHUMaHUe ypensetcs 0630-
Py pblHKA CYLECTBYOWMX U nep-
CMEKTUBHBIX KOCMUYECKMX anna-
paToB, fanbHenwemy pasBUTULO
otpacnu [133, Bonpocam fuCTaH-
LMOHHOTO 30HAMPOBAHMWA, CO-
BpeMeHHOMY (OHAY KOCMuyec-
KMX CHUMKOB M UX CPaBHUTENb-
HbIM XapaKTepucTuKam, 0cobeH-
HO CHMMKaM BbICOKOrO MpoCT-
PaHCTBEHHOTO pa3peLleHus.

B HacToAwee Bpems Komna-
Hus «CoB30HA» npegnaraet
KypCbl:

— «Mcnonb3oBaHue npo-
rpammHoro komnnekca ENVI gna
06paboTKM AaHHbIX [33%»;

— «Bo3MmoxHOCTM A3bIKa

nporpammuposaHua IDL. [o-
nonaHuTeNbHble Moaynu». Kypcel
paccyuTaHbl Ha CNeLWNanncToB B
obnactu reopesuu, kaprtorpa-
tun, reonorun, reonHdopmatu-
KW, NPMPOAONONb30BaHMA, CeNlb-
CKOTO U NecHOro x03anCTBa, ro-
POJLCKOro ynpaBfeHns 1 KagacT-
pa, a TaKkxe A BCeX, KTo cTan-
KMBaeTcA C WCNONb30BaHMEM
JaHHbix [133 B npodeccnoHanb-
HOW peaTenbHocTU. Mo OKOHYa-
HUM 0BYyYeHNs crylaTensim Bbl-
paetca ceptudumkar Kopnopa-
uum ITT mexpyHapogHoro 06-
pasua.

K koHUy deBpana — cepegu-
He mapta 2007 r. nnaHupyetcs
pa3paboTaTb HOBbI TpexAHeB-
HbI CNeLnanu3MpoBaHHbIN KypcC
no 06paboTKe paaapHbIX AaHHbIX
B MK ENVI c ucnonb3oBaHnem
BONONHUTENbHBIX MOfyneih Aans
06paboTKM MaTepuanoB paauo-
NIOKALMOHHBIX CbEMOK, BbINOJ-
HEHHbIX pafapamun C CUHTE3NpO-
BaHHOW aneptypoit (PCA) —
SARscape Basic n SARscape in
SAR. AKTyanbHOCTb MCMONb30BA-
HUSA 3TUX MaTepuanoB BO3pacTeT
B CBA3W C 3anyckom B 2007 T.
rpYNNUPOBKM PafapHbIX CMyTHM-
KoB HOBOTO noKoNeHus
TerraSAR_X, L n Cosmo_SkyMed
1-4. [laHHble, NOAy4YeHHble C
3TUX CNYTHUKOB, OyoyT UMETb
paspelleHme He xyxe 1 M c BO3-
MOXHOCTbIO MOCTPOEHUA BbICO-
KOoTOYHbIX LUIMP Ha ocHoBe WH-
TepdepomeTpuyeckux u3obpa-
XeHU.

Bonee noapobHo ¢ nporpam-
MaMu KypCOB MOXHO O03HaKo-
MUTbCA Ha calTe KoMnaHuu
«CoB3oHa» www.sovzond.ru B
pasgene «LleHTp obyueHus».

RESUME

An information is given on the
Center opened in February 2006
by the Sovzond JSC for training in
the both ENVI software and IDL
programming language usage for
remotely sensed data processing.
More than 100 people passed
training in 2006.
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OBPA30BAHUE

WHHOBALUOHHAA
OBPA30OBATEJIbHAA NMPOTPAMMA
TEOUHO®OPMALUNOHHOIO
OBECMEYEHUA OPTAHOB
BJIACTU U BUSHECA

N.M. TonoBHbIx (UplTY, NpkyTck)

B 1972 r. okoHuyun aBTOMexaHuyeckuit takyneteT WpKyTckoro nonutexHuyeckoro uHctutyta (UMW) (B
HacToslee BpeMA — VIPKYTCKMIA rocyAapCTBEHHbIN TexHW4Yecknii yHusepcuteT, VplTY) no cneuuansHocTu
«aBTOMOOWU/IbHLIA TpaHcnopT». MMocne okOHYaHMs MHcTUTyTa pabotan B HUC UMW, ¢ 1974 r. yuuncs B
acnupantype MALW. C 1977 r. pa6otaer B WplTY, ¢ 2000 r. no HacTosiliee BpeMs — PEKTOP, 3aBeAyloLuii
Katenpon MeHe[MeHTa Ha aBTOMOOUIIbHOM TpaHcnopTe. [LOKTOP TEXHUYECKMX HayK.

C.®d. MasypoB (BocTtouHo-Crnbupckoe asporeopesnyeckoe npegnpustue, Npkytck)

B 1977 r. okoHuun Tomckuit Tonorpacdumyeckun TexHukym, B 1987 r. — WpKyTCKuit rocynapCTBEHHbI
yHuBepcuteT umeHn A.A. XpaaHoea no cneuymansHoctu «reorpad». Nocne OKOHYaHUs TEXHUKYMa paboTan B
BocToyHo-CubupckoM asporeofesnyeckom npeanpusatuu, ¢ 1991 r. — Ha manom npeanpustum «Capmax. C
1993 r. pa6oTtaet B @Y «BoctCu6 AlT», c 2001 r. No HacTosLEe BpEMS — reHepasibHbIi AMPEKTOP.

JI.A. Nnactunun (MplTY, NpKyTck)

B 1961 r. okoHuun MpKyTckuit rocyaapcrBeHHbln yHuBepcutet um. A.A. Xpanosa (UTY) no cneunanbHocTH
«reorpact-kaptorpag». locne okoHYaHUs yHUBEpcuTeTa paboTan B 3abaiikanbCKOM a3poreofe3vyeckoMm
npegnpuatuu, ¢ 1973 r. — Ha kadegpe reoge3umn u kaprorpadumn UMY, c 1976 r. — B UHCTUTYTE reorpaduu
Cu6upu n 1B CO AH CCCCP. C 1989 r. pabotaer B UplTY, c 1997 r. no HacToslee BpeMs — 3aBeayloLuii
Kadenpoi WHXKeHepHON reope3un u Kaptorpaduu. [LoKTOp TexHuyeckux Hayk. OgHoBpemeHHo ¢ 1993 r. —

AupekTop HayyHo-y4e6HOro 1 NpoM3BOACTBEHHOMO KapTorpaduyeckoro LeHTpa «CubakokapTay.

B Wpkytckom rocypapcTBeH-
HOM TEXHUYECKOM VHUBepcuTeTe
(Mpl'TY) paspabotaH npoekT oT-
KpbITOW MHHOBALMOHHON 06pa3o-
BaTenbHOW nporpammbl «CoBpe-
MeHHble 3((HEKTUBHbIE TEXHOJO-
rMU reouMHdopMaLMoHHoro obec-
neyeHus afMUHUCTPATUBHBIX U
X03ANCTBEHHbIX OpraHos ban-
KanbCKoro pernoHax. lporpamma
€03aHa No MHMLUMaTuBe Kadeapbl
«MNHxeHepHas reopesns u KkapTo-
rpaus» ropHoro dakynsrera u
npepnaraetca K pacCcMOTPEHWIO
NOTEHLUUANbHBIMU €4MHOMBbILIEH-
HUKaMu JNs COTPYAHMYecTBa U
COBMECTHON peann3auuu.

Lenbto BblweykaszaHHon [lpo-
rpamMmmbl ABNAETCA CO3AaHune u pe-
anu3auus CUCTeMbl MOAFOTOBKU U

nepenoAroTOBKM CMeLuanncToB B
06nactu TexHonoruii reouHdop-
MauMoHHOro obecneyeHus. B
ctepy uHTepecoB [lporpammbl
TaKXe BXOLMUT MpaKkTuyeckas pea-
NM3auusa HapaboTok reomHdopma-
LMOHHOI KapTorpaduu B UHTepe-
Cax YNpaBNeHYECKUX, Hay4YHbIX W
MPOWU3BOACTBEHHBIX CTPYKTYp pe-
TMOHa, B TOM YMC/IE KOMMEPYECKUX
CTPYKTYP U, B LenoM, Gu3Heca pe-
rnoHa. 0co6oe MecTo JOMKHO 3a-
HATb HanpaBjieHWe MOATOTOBKU U
NepenoaroTOBKM BOEHHbIX KapTo-
rpacoB 1 TonorpadoB nogpasge-
neHnii BoeHHo-Tonorpaduyeckoi
cnyx6sl (BTC) MO P®, gucnouupo-
BaHHbIX B ballkanbckom perunoHe.

B HacToslee Bpema ofHOM U3
BaXKHbIX 3ajay gns Poccum ctana

onTUManbHas peanu3auua rocy-
[ApPCTBEHHbIX MPOrpaMMm no agMu-
HUCTPATUBHON U XO3ANCTBEHHOM
pedopmam Ha TEppUTOpUM CyOB-
ekToB P® pasHbix ypoBHeit [1].
Cpean npuopuTeTHbIX 3agay cne-
LyeT OTMETUTb OCTpylo Heobxopu-
MOCTb reouHpopMaLMoHHOrOo
obecneyeHns yKasaHHbIX pe-
tdopm. [nsa 3toro HeoOXoaMMO
wupokoe BHeppeHue NC-TexHo-
NOTUIA M Cneunannu3npoBaHHbIX
LMMPOBLIX KapT B ynpaBieHyec-
Kne CTPYKTYpbl Ha PasnuyHbixX
VPOBHSX, @ TaKKe B MPaKTUKY Ha-
VYYHOW W XO3ANCTBEHHON feATeNb-
HOCTM.

CoBpeMeHHYl0 3KOHOMWUKY He-
BO3MOXHO NpefcTaBuTb 6e3 no-
CTOSAHHO OGHOBASAEMbIX 3IEKTPOH-



OGPA30BAHUE

TeouHghopmayuoHHoe KapmozpaguposaHue

HblX 6a3 AaHHbIX, CO3[AaBaEMbIX Ha
ocHoBe [UC-texHonorui, cpepu
KOTOPbIX OCHOBHbIM CTaHOBMUTCA
reouHdopmMaLMoHHoe KapTorpa-
¢uposaHue (puc. 1). OHo no3so-
nseT BU3yanu3nposaTb W CBA3aTh
MeXpay coboii orpoMHOe Konuye-
CTBO MH(OpMaLMUKW, HAKOMIEHHON
32 MHOTONETHIO AeATeNnbHOCTb B
pasnuyHbIX 0obnacTax ynpasne-
HWA, HAYKW 1 NpOU3BOACTBA. [eo-
uHdopMaLMoHHOe KapTorpadu-
poBaHuWe [aeT BO3MOXHOCTb, MO
Mepe HeobxoaMMocCTH, ObICTPO No-
NONHATb, 0OHOBNATb, MPOBOAWTD
06paboTky u aHanu3z uHbopma-
umu.

B 10 e Bpems Bce ocTpee oly-
LiaeTcs HexBaTKa cneLuanucTos B
obnactu reoMHGOPMaLMUOHHOTO
obecneyeHnss U KOMMbIOTEPHBIX
TEXHONOrUi KapTorpadmpoBaHms.
Mpeoponets 3TOT HefOCTATOK
npu3BaHa, Npexae BCero, BbiCLAA
WwKona npu MOpanbHOW, WHTen-
NeKTyanbHon W MaTepuanbHom
nojfepxKe 3auHTepeCOBAHHbIX
opraHu3auun.

C Havanom rocynapCTBEHHbIX
pedopm B 06MacTU MeCTHOTO Ca-
MOYNpPaBEHNs, CO3LaHUA COBpe-
MEHHOW CUCTeMbl KaAaacTpoBOro
yYeTa, palLuoHanbHOro Npupofo-
nonb30BaHUsA U pecypcocbepexe-
HUS OCTPO BCTan BOMPOC OGHOB-

NleHns KapTorpauyeckol OCHO-
Bbl. B HacToAwee Bpema po 80%
KapTorpauyeckux marepuanos
Ha TeppuTtopuio Poccuiickoit Pe-
Aepauuu macwraba 1:100 000
KpynHee He o06HOBAANOCL C
1980-1990-x rr. OgHUM M3 Ha-
npaBieHnii aKkTyannsaumum Kapro-
rpaduyeckoin OCHOBbI ABNAETCA
MCMONb30BaHME [AHHbIX AWCTaH-
LIMOHHOTO 30HLMPOBAHUA 3EMHOA
nosepxHoctu [2]. Wupokue Bo3-
MOXHOCTU NPeAoCTaBAfEeT KOCMU-
yeckas CbeMKa, KoTopas, B psje
CNy4aeB, N0 TEXHUYECKUM napa-
MeTpaM M JOCTYMHOCTM CTana afb-
TepHaTMBOM a3pohoTOCLEMKE, HO
NOTEeHLMaNn KOTOpOii elle Hepo-
CTAaTOYHO M3Y4YeH U UCMONb3yeTcs
JaneKko He NOoNHOCTbIO.

O6pa3oBaTesibHbIl NMPOEKT B
paMKax TeMmaTWKu reouHdopma-
LIMOHHOTO 0GecneyeHuUs afMUHN-
CTPAaTUBHO-X03AMCTBEHHbIX pe-
¢opm baikanbckoro pervoHa
npefnonaraeT pelleHue cnepyto-
LMX OCHOBHbIX 3afay:

— pa3paboTky nporpamm noa-
rOTOBKM U NepenoaroToBKW cre-
UManucToB B 061actu reouHdop-
MaUMOHHOro obecneyeHns u ane-
KTPOHHOTO KapTorpatupoBaHus ¢
MCnosb30BaHWEM  MaTepuanos
[33 ans aAMUHUCTPATUBHbIX U XO-
3ACTBEHHbIX OpraHoB, BKJOYas

BOEeHHO-TOMorpaduyeckne noa-
pa3penenus BTC MO P®;

— c034aHue KoMmniekca yyeob-
HO-MeTOAMYECKOTO M Hay4YHO-06-
pasoBatesibHoro  obecneyeHus
ANs NOLTOTOBKYU W NEpenofroTos-
KW CneuuanncToB C NpUMEHeHnem
KOMMbIOTEPHBIX U CETeBbIX 06pa-
30BaTesIbHbIX TEXHONOTUA B CUC-
TeMme CTPYKTYP BbICLIEl WKONbI pe-
TMOHa;

— CO3/aHNe MHHOBALMOHHOIO
yuyeOHO-HAY4YHOTO LieHTpa No BHe-
LpeHuto pe3ynsTatoB [porpammel
B cdepy afMUHUCTPATUBHOIO U
X03AWCTBEHHOr0  ynpaBieHus
baikanbckoro peruoHa, nogro-
TOBKE W MOBbIWEHUIO KBaNUdUKa-
UMM CNeuuanucToB B fJaHHON 06-
nactu;

— C03JaHue COBPEMEHHON Ha-
YYHO-UCCNef0BaTENbCKON U MPO-
M3BOJCTBEHHON nNabopatopHoii
6asbl 48 NpoBefeHWs nepcnek-
TuBHbIX HWOKP no 3apgaHusm u
nporpamMmam pervoHanbHbIX aj-
MUHUCTPALNIA;

— opraHu3sauuio baitkanbcko-
ro pecypcHOro a3poKoCMUYECKOro
LeHTpa No NpueMy W aBTOMaTU3u-
pOBaHHO 06paboTKe MaTepuanos
LOUCTAHLMOHHOIO 30HAMPOBAHMUA
3eMHOIi NOBEPXHOCTYU 1 cneluanu-
3UPOBAHHOM y4eOHO-Hay4yHO! na-
60patopun no reoMHdopMaLMoH-
HOMY KapTorpadupoBaHuio npu-
POLHBIX U COLMANBHO-3KOHOMUYe-
CKMX peruoHanbHeix cuctem [3].

MpoeKT MHHOBALMOHHOI 0bpa-
30BaTenbHoOM [lporpammsl BKItO-
YaeT psf NOLNPOEKTOB U HAYYHO-
MCCnepoBaTenbCKUX TeM, KOTOpble
NPUBOLAATCA HUXKE.

1. TeouHdopmauuoHHoe obec-
neyeHwe ONTUMANLHOrO MpoBefe-
HUA afMUHUCTPATUBHOW pecopMmbl
B lMpubaiikanbckux cyobektax PO
(MpkyTckas u YutuHckas obnactu,
Pecnybnuka bypsTus, YcTb-0pabiH-
ckuii u Arunckuii bypatckue AO).

1.1. feonHdopmaymoHHoe
obecnedyeHne  MyHUUMMNANbHBIX
o6pa3oBaHuii 1-ro u 2-ro ypos-
Heil Ha OCHOBE 3NIEKTPOHHbIX 6a3
AaHHbIX 415 NPOBefeHUs aqMUHN-
cTpaTuBHOW pedopMbl B npubdaii-
Kanbckux cyowvektax P® (HNOKP).

1.2. TeouHdopmaynoHHoe K



OGPA30BAHUE

KapTorpaduyeckoe obecneyeHue
NepcrneKkTUBHOMO pa3BUTUS 0Obe-
OVHEHHbIX aAMUHUCTPATUBHbLIX W
X03ANCTBEHHbIX CTPYKTYp WpKyT-
cKoit o6nactu u YcTb-OpablHCKOMO
bypsTtckoro AO (HUOKP).

1.3. Pa3pabotka u co3paHue
INEKTPOHHbIX aAMUHUCTPATUBHO-
X03AWCTBEHHbIX KapT PpaloHOB
cy6bekToB PO baiikanbckoro pe-
rnoHa (Mpkytckas um YnTuHckas
obnactu, Pecnybnuka bypsatus,
YeTb-OppblHCKMiE U AruHckuit by-
patckue AO) (HNUOKP).

2. AspoKocMuyeckas W reouH-
thopMaLMOHHas MHBEHTapM3aLus
npupoaHbIX pecypcos [punbaiika-
NbS B UNAX UX MOHUTOPUHTa.

2.1. KomnnekcHas aspokocmu-
yeckas W reouHcbopmauMoHHas
MHBEHTapu3aLnsa NPUPOSHbIX pe-
cypcos [Mpubaiikanbs Kak ocHoBa
paLMoHanbHOro NpMpPOAONoNb30-
BaHus B pernoHe (HNOKP).

2.2. A3pOKOCMUYECKUA MOHU-
TOPUHT  NPUPOAHbIX pecypcos
balikanbckoro pervoHa B Uensx
MX ONTUMANbHOrO COXPaHEHUs W
BocnpoussoacTtea (HNOKP).

3. KomnnekcHoe kaptorpadu-
pOBaHMWe NpUPOSHBIX U COLMaNb-
HO-3KOHOMUYeCKux cuctem ban-
KanbCKOro permoHa.

3.1. Aspokocmuyeckoe u reo-
nHhopMaLuoHHoe KapTorpadu-
pOBaHMe MPUPOAHbLIX U XO3ANCT-
BEHHBIX KOMMEKCOB B LeNsx co-
30aHUA MH(OpPMaLMOHHOW 6a3bl
ycToiiuMBOro U cbanaHcMpoBaH-
HOro pa3Butua bankanbckoro pe-
rnoHa (HWOKP).

3.2. KomnnekcHoe reouHdop-
MaLMOHHOe KapTorpadupoBaHue
NPUPOLHbIX U COLUANBHO-3KOHO-
Muyeckux cucrtem baikanbckoro
pervoHa B Lenax CO3AaHua nep-
CNeKTUBHOW WH(OPMALUOHHON
6a3bl 0bbeauHeHHoro baitkanb-
ckoro kpas Poccuitckoit Pepepa-
uumn (HNOKP).

Peanu3auus npuBefeHHbIX Bbl-
e NOANPOEKTOB U TeM Npefnona-
raeT cnepyloume OCHOBHble Ha-
NpaBieHNA 1 BUAbI HAy4YHO-MEeTO-
AMNYECKOW M MpaKTM4YecKon Aes-
TeNbHOCTU:

— (opmMupoBaHMe 1 pa3BuTHe
bailkanbckoro pecypcHoro aspoko-

CMUYECKOTO LiEHTpa MO npuemy u
aBTOMaTU3MpOBaHHOW 06paboTke
MaTepuanoB AUCTAHLMOHHOMO 30H-
AVPOBaHUA U Crneuuanu3uMpoBaH-
HOI y4yebHO-Hay4HOI1 nabopatopuu
no reoMH(OPMaLMOHHOMY KapTo-
rpacMpoBaHNI0 NPUPOLHBIX U CO-
LMaNbHO-3KOHOMUYECKMX CUCTEM;

— pa3paboTKy NporpamMMmHbIX
CPEeACTB No reonHhopMaLUoHHO-
My obecneyeHuio X03saMNCTBEHHbIX
W ynpaBieHYeCKUX CTPYKTYp pe-
rMOHa;

— pasBUTHE U COBEPLIEHCTBO-
BaHWE METOZONOTMNM, eCTeCTBeH-
HO-HAyYHbIX W UHXKEHEPHBIX
NPUHLMNOB MHHOBALMOHHO 06-
pasosarensHon [porpammel;

— nNepenoaroToBKY npodec-
COPCKO-MpenofaBateNbckoro co-
CTaBa, ApYrux KaTeropuit coTpya-
HukoB UplTY, nosbllweHune kBanu-
dbuKkauun npepcraBuTenei 3auH-
TepeCcoBaHHbIX OpraHu3auuii;

— pa3paboTky 1 obHOBNEHME
yYebHbIX MIAHOB M MPOrpamm no
NOATOTOBKE U NepenojroToBke
CneuuanucTos;

— TMOAFOTOBKY W CO3jaHue
3/IEKTPOHHBIX Yy4eOHUKOB U yyeb-
HbIX NOCOBUIA.

MoTeHUManbHble  Y4aCTHUKU
pa3paboTku U peanusauuu pac-
cmarpusaemoro [lpoekTa, cpeau
KOTOpbIX Npepnonaratotcs obpa-
30BaTeNbHble U HAY4YHbIE Yupex-
AEHUSA, a TaKXe NpOoU3BOACTBEH-
Hble rPaXAaHCKNe U BOEHHbIE Op-
raHu3auuu, TeppuToprabHO pac-
nonoxeHHole B VpKyTCKe, npuse-
LeHbl Ha puc. 2. lpuBegeHHbIN

CMUCOK HOCUT OPUEHTUPOBOYHBIN
xapakTep, nockonbky [porpamma
ABAAETCA OTKPBITOW AA BCEX 3a-
MHTEPECOBAHHbLIX B COTPYAHUYE-
cTBe 00pa3oBaTeNbHbIX, Hay4YHbIX
M MPOM3BOLCTBEHHbIX OpraHu3a-
LM pernmoHa.

Kak oTmeuanocb paHee, npen-
naraemas [lporpamma Hanpasne-
Ha, Npexae BCEero, Ha pa3BuTUe
BY30BCKOro 06pa3oBaHus U 0CBO-
€HWe WMHHOBALMOHHbLIX TEXHONO-
TMIM, NpefHa3HayYeHHbIX AN pelle-
HUA Haubonee 310604HEBHbIX
npuKnagHbIx 3apay balikansckoro
pervoHa. Co3gaHHas B pe3ynbrare
peanu3auuu 31oi [lporpammel cu-
cTemMa MOATOTOBKW U Mepenogro-
ToBKM cneyunanuctos UplTY B 06-
NnacT TEXHONOruit reouHdopma-
LMOHHOrO 06ecneyeHns No3BoanT
“cnonb3oBaTb B y4ebHOM npoLec-
ce nporpeccuBHble pa3paboTku
MUPOBOTO YpOBHA. JTa cucTeMma
OCHOBaHa Ha TeOpeTUYecKom u
NpaKTMYeCKO MOArOTOBKE CTy-
LEHTOB: y4acTun ux B y4ebHOM M
HayyHoll paboTe, NoNyYeHUw
NPaKTUYECKUX HABLIKOB BO BPEMS
npoBeAeHus NabopaTopHbIX 3aHA-
TWA U NPOM3BOACTBEHHbIX NpaK-
™MK B HWW n Ha kaptorpaduyec-
Kux npesnpuatuax. 310 no3soauT
roTOBUTb BbICOKOKBanuuumnpo-
BaHHbIX CNELMANNCTOB, B TOM YMC-
Ne 6aKanaBpOB U MAruCTpoOB, KOH-
KYPEHTOCNOCOOHbIX HA pbIHKE
TPYLA MO CPABHEHMIO C BbIMYCKHU-
Kamu gpyrux By3oB Poccum u 3a-
pyOeXHbIX CTpaH, CNoCOOHbIX K
TBOPYECKOMY TPYAY, CO3AaHUI0
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OBPA30BAHUE

COBPEMEHHBIX FeoUHHOpMaLUOH-
HbIX CUCTEM 1 NPOEKTOB, OTBEYAIO-
WWX [eicTBYIOWMM CTaHAAPTaM.

Yye6Hble NaaHbl M MPOrpamMmbl,
3IEKTPOHHblE Y4eOHUKH, YuebHble
noco6us, co3aaHHble B pesysbTa-
T€ BbINOJIHEHUs 06pa30BaTebHO
nporpamMmsl, B nepcneKkTMBe MOryT
ObITb MCNONb30BAHbI APYTUMU BY-
3amu Poccuu, a Takxe ans camo-
CTOATENbHOTO 06YYeHUs BCex XKe-
NaloLWmUX 0CBOUTL reouHbopMaLm-
OHHblE TEXHONOTUN.

Peanusauus Mporpammsbl Gyaet
CnocobCcTBOBaTL  fanbHeliwemy
pacnpocTpaHeHUo  NepeaoBbix
MeTOJO0B U CPeAcTB NpuemMa u 06-
paboTku KocMuyeckoil nHhopma-
UMM M Haubonee pacnpocTpaHeH-
HbIX MPOrpaMMHbLIX CPeAcTB reo-
MH(MOPMaLMOHHOTO KapTorpadu-
poBaHMA B Npefenax peruoHa B
LesIOM U 3aI0XKUT CUCTEMY NOATO-
TOBKM W NepenoarotoBKU Kafpos

prime oroup

HH SN O H E TETHOAGTHHA

B HHTerpay

ynpaBAeHYeCKUX MyHULIMNANbHbIX
06pa3oBaHnii pasnMYHOTO YpOB-
Hfi, OpPraHoB BNAaCTW, BOEHHbIX
cnewumanuctoB u Ou3Heca B fpy-
rux cyobektax PO.

Takum obpasom, paspaboTka u
peanu3auua npepnaraemont [po-
rpamMMbl MO3BONUT yKe B Gnnxan-
Wwem GymylleM HapeaTbCs Ha no-
JIOXUTENbHble CABWUTU B pasfiny-
HbIX Chepax XWU3He[eATeNbHOCTH
baiikanbckoro pernoHa Poccuu.
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RESUME

A description as well as the
background is given for the proj-
ect of the open innovative educa-
tional program «Contemporary
efficient technologies for the
geoinformation support of the
administrative and planning
authorities of the Baikal region».
The program has been developed
at the Irkutsk State Technical
University on the initiative of the
Chamber for Engineering geodesy
and cartography of the Faculty of
Mining. This program is offered to
the like-minded persons for coop-
eration and joint implementation.
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NYTEWECTBUE B UCTOPUIO

BOCCTAHOBJIEHUE ACTPOHOMO-
FTEOAE3UYECKOIO NMYHKTA
«CYPUMAKU» (K 150-NIETUIO
B.B. BUTKOBCKOIO)

C.T. NanTtenees (HMM «BEHTA, CaHkT-MeTepbypr)

B 1980 r. okoHuun reopesndeckuii akynster MUUTAKK no cneunanbHoCTH «acTpoHoMoreoaesus». Pabotan B
I «A3aporeopaesus», 8 HMO «Cesmopreonorus» Ha KpaiiHem Cesepe u B AuTapktuge. C 2002 r. pabotaet 8 000

«HIMMN «BEHTA», B HacTosee BpeMA — HayanbHUK otaena GPS-usmepeHuii.

Jletom 2006 r. coOTpyAHMKK
HMMN «bEHTA» B paitoHe n. CoBeT-
CKMWi# BOCCTAHOBM/IM ACTPOHOMO-
reofesnyeckunit nyHKT «Cypums-
KW» KaK MaMAaTHUK UCTOpUM, Ha-
VKU 1 TexHUKW. ITa paboTa Obina
npuypoyeHa K OuneitHon pare
— 150-neTuio M3BECTHOrO pyc-
CKOro reofiesncta U y4yeroro Ba-
cunus Bacunbesnya Butkosckoro
(1856-1924),  KoTOPpbIi B
1885-1886 rr. BbINOJIHAN PabOThI
no HabnofeHUI NyHKTOB PALOB
TPUAHTYNALMM BTOPOro Knacca

BLONb CEBEpPHOro mnobepexbs
OuHckoro 3anuBa, mexay Beibop-
rom u ®puapuxcramom. Ons opu-
E€HTUPOBKW PALOB TPUAHTYNALUM
OH Onpefenun acTpoOHOMUYeckue
a3uMyTbl OfHOW M3 CTOPOH Ha
ABYX NyHKTax: B Beibopre Ha bauw-
He CTApPUHHOTO 3aMKa W Ha NYHKTE
«Cypumsakuy, Haxopalwemcs B
20 KM 0)Hee Bbibopra.
BocctaHoBneHnune nyHkta «Cy-
PUMAKU» SABUOCH JIOTUYECKUM
npofosXeHuem paboT, BbINOJ-
HEeHHbIX 3Kcneguuuein Pycckoro

reorpacuyeckoro oblectsa nog
pykosoacteom B.b. Kanuwra B
1996 r., koraa GbinK 0OHapyKeHbl
LeHTp reofe3nyeckoro nyHKkTa —
Ba/lyH C KpecTom u patoin 1885 r.,
a TaKXXe acTpOHOMUYeCcKUit cTon6
W3 rpaHuTa, Nexalinii Ha GoKy B
LecATKe METPOB K CeBepy OT Bay-
Ha. 3a 10 net Mano 4YTo U3MEHU-
nock. MectHoe Hacenenue n. Co-
BETCKMW, UCKPEHHEe Beps, YTOo Noj,
LEHTPAMU TeOfe3UYECKUX MyHK-
TOB XPAHATCA Knafbl, BblKONanu
wypd B paitoHe ueHTpa. B pe-

Bacunuit BacunbeBuy ButkoBckum (1856-1924) poauncs B kpenoctu Hooreopruesck Bapwasckoii ry6epHum (B HacTosLiee
Bpems — MMonblwa). C 1880 r. no 1885 r. yuuncs B Hukonaesckoi akagemuu leHepanbHoro wra6a (CaHkT-MeTtepbypr). MponssoacT-
BEHHYI0 NMPaKTUKY Npoxoaun B [ynkoBckoit 0o6cepBaTopuu. Begylumum HayuHbiM pykoBoguTenem B.B. Butkosckoro B MNynkoBo co BTo-
poro rofia 3aHaATuit 6611 npodeccop B.K. [lennen (1820-1897). B 1883 r. B.B. BUTKOBCKMI1 0ny6aMKOBAN CBOIO NEPBYIO HAYUYHYIO pa-
60ty «Onpepenexne op6utsl IT kometsl 1861 rogax.

Mocne OKOHYAHUA aKafeMun OH Gbln HanpaBieH Ans NPOXoXAeHUs cyx6bl B Kopnyc BoeHHbIX Tonorpatos 1 NpuHUMan yyactme
B re0fie31Yecknx pabotax no NposoXeHWo psAOB TPUAHTYNALMM BTOPOTO Knacca BLOb CeBepHOro nobepexbs PuHckoro 3anusa,
Mexay Beiboprom u ®pupgpuxcramom. B 31o Bpemsi B.B. BUTKOBCKuMi1 NpoBen acTpoHoMuyeckue onpeaenequs B Beibopre n Cypums-
Ku. ViTorom 3Tnx pa6oT cTana cratbs «OTKIOHEHWEe OTBECHOW MHWK B Beibopre». 3a 3acayru B 061acT aCTPOHOMUYECKUX U reofe-
3uyeckux pabot Ha Tepputopun ®unnsaHaum B.B. ButkoBckuit B 1889 r. 6611 30paH NOYETHLIM YNieHOM y4eHoro obecTsa «Fenniax.

B 3ToM e rogy HayanbHUK BoeHHo-Tonorpaduyeckoro yuunuwa reHepan-maiiop H.[l. ApTamoHOB npeanioXun emy BeCTU 3aHs-
TWsA MO reofesnu C lHKepaMmu yununuwa. Tak cbbinace meyta B.B. BuTkoBCKOro o npenogaBaTenbcKoil AeaTenbHoOCTH. B aTu rogel
B.B. BuTKoBCKMit paboTan Haj NepeBofOM Ha PYCCKUIA A3bIK C aHMACKOro M3BECTHOM B TO BpemMs kHuru A. Knapka «leogesus». bne-
CTALMIA NepPeBOA 0Ka3ascs, N0 C/I0BaM COBPEMEHHUKOB, lyYLIe NOAAUHHMKA.

Onupaschk Ha NPaKTUYECKUIA U Nefaroruyeckuin onbiT, B.B. BUTKoBCKMi1 nogroToBUA U U3aan Tpu MoHorpaduu: «lpakTuyeckas re-
ope3uns» (1898), «Tonorpadus» (1904) u «Kaptorpadus» (1907). B Hawm gHU oK sBastoTCA 6UGAMorpaduyeckoin pefKoCTbI, X0-
TA W BblfepXKanyu He OfHO u3paHue B Poccuu 1 3a pybexom. MoHorpadus «MpakTuyeckas reofesus» nepesefeHa Ha GUHCKMII A3bIK,
a «Tonorpatua» — Ha BEHrepCcKuii.

C 1897 r. B.B. ButkoBckuit — npocheccop reoaesnyeckoro otaeneHus Hukonaesckoi akagemuun leHepanbHOro Wwraba, reHepan-
neinTeHaHT. Meparoruyeckas featensHoCTb BUTKoBCKOro He orpaHuymuBanach auiwb HukonaeBckoin akagemueit leHepanbHoro wraba
1 BoeHHo-Tonorpaduyeckum yunnuiem. OH npenofasan TakKe B INEKTPOTEXHUYECKOM MHCTUTYTe (1893-1898), B MonuTtexHuyec-
KoM uHcTUTyTe (1907-1908), B [efarornyeckom KeHckoM MHCTUTYTe (1914-1915).

Bacunuit BacunbeBuy npuHUMan akTUBHOE y4acTue B paboTe POCCUIICKMX HAYUYHbIX 06LLECTB: PycCKOro acTpOHOMUYECKOro 00Lye-
ctBa (1890-1924); Pycckoro reorpatuyeckoro obuiectsa (1891-1924), 0T KOTOPOro fBAX/AbI NOJyYaNn NOYETHblE HArpajbl 3@ Hayy-
Hble TPYAbI U rae ANUTENbHOE BPEMS COCTOAN NpeAcefaTeNemM OTAENEHUA MaTeMaTUYecKoil reorpaduu (1897-1905); Pycckoro dusu-
KO-XMMUYECKOro obLiecTBa.
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3ynbTate 3TOr0 LEHTP-BanyH ¢
KpecToM OoKa3anca CMeLeHHbIM 1
nepesepHyTbiM (puc. 1). paHut-
HbIl1 acTpocTon6 Gbln NpUCNocob-
NeH AN N3roTOBNEHUS WalLbIKOB
M HaxOAWNCA B LEHTPe KOCTpULLa.
Bcs nonsiHa 6bina ycesiHa Mmyco-
POM W3 NONUITUNEHOBbLIX U CTEK-
NSHHbIX OYTBIIOK — XapaKTepHoI
NPUMETOII Hallero BpeMeHMu.
PaboTtbl No BOCCTaHOBNEHUIO
nyHkta «CypuMAKW» Hauyanuce ¢
noceweHna TeppuTopuanbHoOR
MHCNEKLMMU rOCYAapPCTBEHHOTO re-
OAEe3MYeCKOro Haf3opa Wi, Kak
OHa Tenepb HasblBaetcs, CeBepo-
3anagHoro YIK. Pykosoputens
nHcnekunm H.T. ToHoMapeHKo,
03HAKOMMBLLUMCh C MPOEKTOM, NOJ-
nucan TexHWYeckoe 3afaHue Ha
BOCCTaHOBNIEHME MyHKTA W onpe-
AeneHne KOOPAMHAT U BbICOT, YTO-
Obl 3TOT MYHKT 6GbIN HE TONBLKO Na-
MATHUKOM, HO U CTan LLeHTPOM Ans
BbINOJIHEHNA reofe3nyeckux pa-
60T. Mo UMeWMMCsA B UHCNIEKL MM
KaTanoram Mbl XOT€NU YCTaHOBUTb,
KaKoWl TN LLeHTpa Ha NPOTAXEHNUN
BPEMEHM CyLeCcTBOBAHMA WMen
nyHKT «Cypumsakm». B cTapbix Ka-
Tasorax ObiIM yKaszaHbl pasHble
TUMbI LLEHTPOB, @ NMYHKT Ha3blBasCs
«CoBeTckuit». B coBpemeHHOM Ka-
Tanore AaHHbIA MyHKT YUCAUTCS
KaK «YHUUTOXEHHBI» U He BXO-
LWT B TOCYAAPCTBEHHYIO reofe3u-
yeckylo ceTb. Cnepos nepesa-
KNajKu LEHTPa, KpOMe TeX, KOTo-
pble MOXHO YBUAETb Ha puc. 1, Ha
MECTHOCTU 0OHApYXKeHo He 6biio.
0nHaKO M3 apXMBHBIX AaHHBIX Obl-
N0 W3BECTHO, 4YTO acTpocToNb Ha-

YcmaHnoska acmpoHoMuYecKo20 2paHuUmMHo20
cmonéa

Yexump-ganyH ¢ kpecmom

XOAMNCA Ha pacctosHuu 10,71 M
OT LieHTpa reofe3nyeckoro nyHK-
Ta c aaumytom 271°. OTMepuB yKa-
3aHHOe paccTosiHMe, Mbl 0OHapy-
XUAKM KaMeHb C MpPAMOYroibHOM
BbICEYKOI, KyAa OYEBUAHO U BXO-
LW YyroN TPaHUTHOTO aCTPOHOMMU-
YecKoro cTon6a, U NpUHANYK peLle-
HWe  YCTaHOBWTb  acTpocTon6
34€ech.

Korpa peweHue npuHATo, BCe
octanbHoe — petanu. Crpoutens-
Hble MaTepuansl Obliu NpuobpeTe-
Hbl B Bbibopre Ha CTpOMTENbHOI
6asze. W3 nucta xectm u pocok
CKONOTUAN KOPbLITO ANs M3rOTOB-
fleHns 6eToHHoro pacTteopa. Ha
MecTe YCTaHOBKM MYHKTa COOpY-
Lunu onanybKky, 3anonHuIM ee ap-
MaTypon, KaMHAMU U 3aAUINn Le-
MEHTHbIM pPacTBOpPOM, OCTaBUB
yrny6neHue pasmepom 75x75 cMm
LJ15 YCTAHOBKM acTPOHOMMUYeCKo-
ro ctonba.

Moka pacTBOp 3acTbiBas, Ha 3a-
Boge 000 «Komb6buHat—CkynbnTy-
pa» Oblna M3roTOBJIEHa MaMATHas
TabnMyKa ¢ Hapnucbio: «ACTPOHO-
MUYeckuit NyHKT «Cypumsakn».
Wnpota 60°32'05"7 onpepeneHa
B.B. Butkosckum B 1885 r. [a-
MATHUK UCTOPUM, HAYKU U TEXHU-
Kuy». Yepes Tpoe CYTOK Mbl BEPHY-
Anchk Ha nyHKT «Cypumaku» s
YCTAHOBKW  aCTPOHOMUYECKOro
rpaHuTHoro cton6a. [ins 3roro B
MECTHOM J1eCX03€ J0r0BOPUANCH C
TPaKTOPUCTOM, YTOBbLI C MOMOLLbIO
TPaKTOpa MOAHATb U YCTAaHOBUTb
MOHOAWUT B yriybneHne dyHpa-
MeHTa (puc. 2).

MapannenbHo Benucb paboThl
No 3aKNafKe ABYX OPUEHTUPHbIX
nyHkToB (OPM) pna onpepenenus
Ha HUX aCTPOHOMUYECKOTO a3nMy-
Ta U BbIYMCNIEHUSA AUPEKLUOHHOIO
yra.

B kauectse OPI 6Gbinu 3anoxe-
Hbl MeTannauyeckue Tpybbl C Ge-
TOHHbIM fiKOopeM W mapkoi. Ceep-
Xy 6blM YCTAHOBNEHbI AepeBsiH-
Hble OMO3HaBaTe/ibHble CTONObI C
Hagnucamu OPM-1 n OPM-2. Bo-
Kpyr MyHKTOB CAENanu Kpyrosywo
OKOMKy paguycom 2 M. [ins ycra-
HOBKM NaMATHOM TabNM4KK, a Tak-
)Ke MapKu, B BepxHell yactu ac-
TPOHOMUYECKOTO CTON6a UCNONb-
30Bancs nepdoparop, pabotato-
Wwuit ot 6eH3oarperata. Mapka
npeactaBnsieT coboii MeTaninye-
CKWUA WTbIpb C WAAMNKOW U3 He-
pXaBelolei CcTanu 1 npegHasHa-
YyeHa ANA LeHTPUpOBaHUA reofe-
3UYeCKMX Nprubopos.

N BoT, paboTbl N0 BOCCTaHOB-
NeHWI0 acTpOHOMO-reofesnyec-
Koro nyHkta «Cypumsku» 3aBep-
weHbl (puc. 3). Octanock onpepe-
NNTb KOOPAMHATbI, BBICOTY W ac-
TPOHOMMUYecKmit a3umyT Ha OPTI.

AsumyT GbIN onpefeneH no ya-
cosomy yrny ConHua TeofonnToM
Theo-010. ins perucrpauum Bpe-
MEeHW WCMOAb30BaNCA ABYXCTpe-
NOYHbIN cekyHpomep 51CA. Mo-
npaBKM CeKyHAOMepa onpepens-
NNCb MEepef Ha’yanoMm M B KOHLE
Habto4eHNi1 Mo NpueMy CUTHANOoB
To4YHoro Bpemenun. CpefHas KBaa-
paTuyeckas owubka onpepeneHus
asumyTa coctasuna 10-15". Ko-
opanHaTbl nyHkTa «Cypumskuy» on-
pefensnuch No pesynbratam CryT-
HUKOBbIX M3MepeHuit. Habnioge-
HUA NPOBOAMINCH [ABYXYACTOTHbI-
MW CTYTHUKOBbIMU FreOfe3nyecKu-
mu npuemnukamu GPS/TNOHACC
Javad Maxor (L1 + L2) B gudde-
peHUMaNbHOM CTaTUYECKOM peXu-
Me. Mcnonb3yemoe CnyTHUKOBOE
o6opynoBaHue MpowWio MeTpono-
rMYeckue MOBEPKU, UMeeT CepTu-
tukar locctaHpapta Poccum u po-
NyLeHo K NPUMEHEHUIO Ha TEPpU-
Topuu Poccuiickoit ®epepauum.
Bpems HabniogeHuit coctosno u3
Tpex CeaHCoB, KaX/bli MPOJOIKM-
TENbHOCTbIO He MeHee 2 Yacos.
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KonuyectBo Habniogaembix cnyT-
HMKOB B CeaHCax COCTaBUNO He
MeHee NATU; Yron BO3BbIWEHMS
Haj ropu3oHTOM — 15° uHTepBan
3anucu MHGOPMALMK CO CMyTHU-
kKoB — 1c.

KamepanbHas obpabotka no-
NyYeHHbIX pe3ynbTaToB Habtoge-
HWit BKIlOYana:

— WMNOPT NOJEBbIX AaHHbIX U3
CMYTHWUKOBOTO MpUEMHKKA B nep-
COHaJIbHbIi KOMMblOTEP;

— npepBapuTenbHyl 06pa-
60TKY NoJEBbIX JaHHbIX (BBOA Bbl-
COTbI U TUNA AHTEHHbI, PEAAKTUPO-
BaHWe HA3BaHWA oOnpefensieMblx
TOYEK U UCXOLHBIX MYHKTOB);

— BbIGOP BEKTOPOB, Y4aCTBYIO-
Wux B 06paboTKe;

— BbIGOP AaHHbIX U napameT-
POB BbIYUCNEHUIA: YrON OTCEYKM,
WHTEPBAN BpeMeHW HabniogeHui,
BbIOOP CMYTHUKOB, YYacTBYIOLWNX
B 00paboTKE MO COOTHOWEHMUIO
cuUrHan/wym;

— BbIOOp MeTOAMKM BbluUCHE-
Huit (no L1, L1 + L2, kopy, dasze
Hecylwen u T. A.).

06paboTka MH(opMaLuUu npo-
BOAMIACh C MOMOLLbIO MPOrpamMm-
Horo obecneyeHus Pinnacle meto-
noM anddepeHumanbHbix ha3oBbix
pewenunit. MNMpu obpaboTKe 6bln
MCNO/b30BaHbl METOAMKM MOAaB-
JIEHUS MHOTONIYYEBOCTU U UCKIIO-
YeHMs 3alyMEHHBIX CMYTHUKOBbIX
KaHanos. [lepBoHayanbHO BbIYKC-
NANCA KAXAbIA BEKTOP MO OTAENb-
HOCTH, 3aTeM (hOPMUPOBANACh CBO-
60fHas ceTb. 3Ta ceTb TECTUPOBA-
Nacb Ha BblsiBNeHWe rpybbiX OwWM-
60K, nocne yero ypaBHuUBanach. Pe-
3y/bTaThl aHAAM3UPOBAUCH, U NPU-
HMMaNOCh peleHune: 1Mo NPUHATL
X, KaK ecTb, 1M60 MOHU3UTL BeC,
nMbo oTbpakoBaThb HEKOTOpble pe-
3ynbTathl. [lanee npucoesuHANNCH
OMOpHble  MYHKTHI, MPOBOAMICA
aHanu3 cBA3ell OMOPHbIX MYyHKTOB,
W BBINOMHSANOCH 3aK/IOUYUTENbHOE
VpaBHMUBaHMWe CeTU.

WcxopHas reopesmyeckas oc-
HOBa B pailoHax paboT npeacTas-
fIeHa NyHKTaMW roCyAapCTBEHHO
reofle3UYecKoil CeTU TpuaHryns-
LMKN 2—3 KNaccoB, NPONOXKEHHOW B
1960 r. cneuynanuctamn BoerHo-
Tonorpaduyeckoii cnyx6sr MO PO

YyacmHuku panm 803J1e BOCCMAHOBJ/IEHHO020 acmp0HOM0-2e06e3uqec-

K020 nyHKMa «CypumaKu»

(puc. 4). BbicoTHas ceTb npep-
CTaBJeHa NyHKTaMu HWBENMPOBa-
Hus III n IV knaccos.

B KauecTBe UCXO[HBIX MYHKTOB
OblIM NCMONb30BaAHbI:

— NYHKT TpuaHrynsuum «Bei-
COUK» 3 Knacca, HUBeNUpOBKa
IV knacca;

— NyHKT TpuaHrynaumu «Cro-
Xapbl» 3 Knacca, HUBEIWpOBKa
IV knacca;

— MNYHKT TpuaHrynauum «Mar-
pocoBo» 3 Knacca, HUBENUPOBKa
IV knacca;

— NYHKT TpuaHrynauum «Mo-
JIUFOHHBI» 2 Knacca, HUBENUpOB-
Ka III knacca;

— obcepeatopus «CBetnoey,
nyHkT IGS (International GPS
Service for Geodynamics) B cu-
cteme koopguHart ITRF;

— UCXOAHbI NyHKT «[ynko-
BOY»;

— CTeHHoli penep 1359, HuBe-
nnposka IV knacca.

KoopanHatsl M BbICOTHI MyHK-
TOB roCcyfapCTBEHHOI reogesunye-
CKOI1 ceTu 6binn BbinucaHbl B Ce-
Bepo-3anafHoM OKPYXHOM yn-
paBneHnuu reofieaum U KapTorpa-
tdun n B3aTel Ha cante SOPAK
http://sopac.ucsd.edu.

CpepHss KBafjpaTuyeckas
ownbKa onpegeneHns nNaHoBbIX
KoopauHaT nyHkTa «Cypumskny
OTHOCUTENIbHO UCXOAHbIX MYHKTOB
He npesbicuna 20 MM, BbICOTbl —

40 mm. MpeobpaszoBaHue Koopau-
HaT onpefensembix ToYeK 6bl0
BbINOJIHEHO B COOTBETCTBUW C
FOCT P 51794-2001 «Annaparypa
paAMoHaBUrauMoHHas rnobanb-
HOW HaBWUraLMOHHOM CMYTHUKO-
BOW cucTeMbl W rnobanbHo cuc-
TeMbl No3uuunoHnpoBanua. Cucre-
Mbl KOOpAMHAT. MeToabl npeobpa-
30BaHUIl KOOPAMHAT onpefense-
MbIX TOYEK». 1N KOPPEKTHBIX Bbl-
YMCNEHWUN BbICOTbI ONpPeAenaemblx
TOYEeK Haf, yPOBEHHON NOBEPXHO-
CTbIO NPUMEHANUCH pa3finyHble
mogenu reovaa.

[na koHTpons onpepeneHus
BbICOT ObII0 BbINOSIHEHO FEOMET-
puyeckoe HUBeNMpoOBaHWE no
nporpamme IV knacca ot cTeHHOro
penepa 1359. Pa3Huua mexay

Marpocoeo

Coetnoe

e .I'
I'Innnronnnfl{i
\

Mynkoeo

Cxema 2eode3udecKoli 0CHOBbI 8 palioHe pabom
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LaHHbIMWU FeOMETPUYECKOro HuBe-
JIMPOBAHUA U OTMETKOIA, NONYyYeH-
HOW C MOMOLLbI CMYTHUKOBOIO
npUeMHuKa, coctasuna 8 Mm.

B npouecce BbluncneHuit Gbin
nposefeH HebosblWOI 3KCnepu-
MeHT. U3 IHTepHeT 6b1an B3ATbI KO-
opauHatsl XYZ ctaHuum «CBetnoex
¥ No napameTpam nepexofa, OT-
KpbITo onybankosaHHbiM B OCT P
51794-2001, c¢ nomouio [0
Pinnacle nepecuutaHsl B CK-95.
3aTeM UX CPaBHUAU C BbIYUCIIEHHBI-
MW KOOpAWHATaMM U3 HabnoaeHui,
rie B KayecTBe MCXOAHOW MHOp-
MaLuuyM MCnoNb3oBanuUCb KOOPAM-
HaTbl MYHKTOB TrOCYAapCTBEHHO
reofie3nyecKoil cetu M3 Katanora
CK-95. PasHuua coctaBuna 5 cm
no ocu X n 4 cm no ocu Y. 310 roBo-
pUT O TOM, 4TO Nt0GON reofesncT ¢
nomouiblo npuemHuka GPS moxer
NoMy4nTb KOOPAMHATBI TOYEK 3eM-
Hoi nosepxHoct B CK-95, nonb-
3yACb He KCeKPEeTHbIMWUY KaTanora-
MU, @ OTKPbITHIMU [AHHbIMU CTaH-
umit IGS. KoHeuHo, napametpsl ne-
pexoga k CK-95 B pasHbIx peruo-

Hax HeoOXOAMMO YTOYHATb, HO B
JleHnHrpaacko 061actM aBTopsl
CK-95 nonanu To4yHo. Bupwumo,
CKaszanacb 67M30CTb WCXOAHOTO
NYHKTa 1 Hanuume GONbLIOTO KONK-
yecTBa 6a3ncoB.

Takum ob6paszom, nyHKT «Cypu-
MSIKW» OblJ1 BOCCTAHOBJIEH HE TOJb-
KO KaK WCTOPUYECKUI NaMATHUK,
HO M KaK pabounii LeHTp rocyaap-
CTBEHHOW reofie3nyecKoi ceTu.

3aKOHYMTb CTaTbiO XOUETCA Bbl-
ckasbiBaHnem B.B. BuTkoBckoro
13 KHuru «Tonorpadusay, ¢ KoTo-
pbiM cornacutcsa nto6oit Tonorpad
1 reofesnct:

«... Kto He 3aHumancsa Tono-
rpadueit, a TONbKO BUAEN reorpa-
tbuyeckne KapTbl UM NNaHbl ro-
POJOB, TOT elle He 3HAET, CKOJIbKO
TpyAa U BpemeHu TpebyeTcs Ans
MX COCTaBneHud... Tonorpaduye-
CKas [eaTenbHOCTb NpoxopuT 6es3
3puTeneit, 6e3 NOCTOAHHOMO Mno-
OyKAEHWs HavyanbCcTBa U 6e3 yB-
fleYeHUss NpUMepoM TOBapUlLet,
MpW YaCTbIX NLWEHNAX U JAXKe r0-
nogoskax. OHa He umeeT Gnecka
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BOEHHbIX KaMnaHui, xoTa conps-
KEHA CO BCEMU TATOCTAMU NOXOA-
HOM Xu3HW. TyT nopgepxusaer
noboBb K geny. 3ato HesaBuCH-
Mblil xapakTep paboTbl, ofuHOYe-
CTBO B /lecax, HOYEBKAa B KPecTb-
AHCKMX M36ax WM B nanatkax
umeet B cebe MHOro npueneka-
TENbHOMO M [aXe MO3TUYECKOTO.
HeBonbHO pa3suBaeTca npucy-
Llee KaXLoMy YyBCTBO YeCTH, Mo-
Oykpatollee MCNONHUTL paboTy
L06POCOBECTHOY.

RESUME

The article describes recon-
struction works of the monument
to history, science and technolo-
gy. The Surimyaki astronomical
observation monument recon-
struction was occasional to the
150th anniversary of
V.V. Vitkovsky (1856-1924), the
Russian scientists and geodesist.
In 1885-1886 he conducted
observations from the station and
found out particular features of
the plumb line declination in the
area of yborg.
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NPO®ECCUOHANBHLIE OB BEAUHEHUA

COOBLLECTBO M3bICKATENEHN
POCCUN — ACCOLMALMUA
«WHXEHEPHbIE U3bICKAHUA

B CTPOUTEJIbCTBE». OCHOBHbIE
HANPABJEHUA QEATENbHOCTU

M.U. boraanoB (0AQ «THUNWUCy)

B 1984 r. c ommMynem okoHuMn reonoruyeckuin dakynster MIY um. M.B. JlomoHocoBa no cneunanbHOCTH
«TMAPOTeoNOrUA U WMHXEHepHas reonorus», B 1988 r. — acnupanTypy MIY u 3awmtun KaHgupatckyto
gucceptaumio. B 1991 r. oKoH4YMA JHeBHOe oTaeneHue Wkonbl 6usHeca YHusepcuteta r. Oknaxoma (CLUA) no
CneumanbHoCTM «(UHAHCH W MeXAYHApOAHbI Gu3Hec». B 2003 r. okoHuun Poccuitckylo akagemuio
rocynapcTBeHHon cnyx6bl npu lpe3upeHte PO no cneumanbHoCTM «roCynapcTBEHHOE W MyHULMNANAbHOE
ynpasnexuey. PaboTan Hay4HbIM COTPYAHUKOM reonormyeckoro takynsteta MY, 3amectutenem reHepanbHoro
anpektopa 3A0 «IKOHOMMYECKOe areHTCTBO», reHepanbHbiM fupekTopoM komnaHuu «3IkoCodt hxuTuKo» n
nepBbiM 3aMeCTUTENEM [MPEKTOPA rOCYLAPCTBEHHOMO yupexaeHus «blopo 3KOHOMMYecKoro aHanusa
3KOJIOrMYECKMX NPOEKTOBY, BO3MaBAAN [JUpPEKLMI0 CPESHECPOYHOI 3KON0rMYecKoi nporpamMmsl MpaBuTenbCTBa
Mocksbl. C 2003 r. no HacTosiwee Bpems — reHepanbHblit gupektop OAO «[1pOM3BOACTBEHHbINA U HayYyHO-
UccnesoBaTeNbCKUil MHCTUTYT MO UHXKEHEPHBIM U3bICKaHUAM B cTpouTenscteey (paHee — OTYM «MHUUKCy) u
npe3ngeHT KooppauHauuoHHoro coBeta Hekommepyeckoro naptHepcTBa «Accounauns «WHxeHepHble
U3bICKaHUA B CTpOMTENbCTBE». KaHAMAAT reonoro-M1MHepanornyeckux Hayk.

«Hapo o6bennHATbCA» — 3Ta
MbICIb B MOCNEAHUE HEeCKONbKO
NeT CTaHOBUTCA BCe bonee 6aU3-
KOl GONbWUHCTBY PYKOBOAMTE-
Nner pPOCCUWCKUX OpraHu3auui,
paboTalowmnx B 06naCTU WHXKe-
HEPHbIX W3bICKAHUA [N CTpOM-
TeNbCTBa. YKe NOSBMNOCH MOHU-
MaHWe Toro, YTo Npobiemsbl, BO3-
HUKatoLWMe Yy U3bICKaTeNbCKUX Op-
raHusauuii, Takue kKak oGHoBne-
HWe ycTapeBlleil HOPMATUBHO-

TeXHWYecKoi 6asbl, COBEPLIEHCT-
BOBaHMe MOPAAKA MNOJyYeHus
pa3speLleHnin Ha NpoBefeHne WH-
JKEHEepHbIX W3biCKaHWii, obecne-
yeHMe NpaBa Ha UHTENNEKTyalb-
Hyl0 COGCTBEHHOCTb, NOSABASIOLLY-
l0CS NPU NPOBEAEHUN U3bICKAHWIA
M MHOTMe Apyrue, HeoOGXOAMMO
pewarb cooblla, He [OXMAANACh
BHE3aMHOro BHMMAHMA rocynap-
CTBa K HUM. [OCYRApCTBO YXOAUT
OT pEryiupoBaHuUs BOMPOCOB B
06N1aCTh WHKEHEPHbIX W3blCKa-
HUW pns cTpouTenscTBa B Poc-
cuiickoit ®epepauumn. U B 3ToM
CUTYaUMM elMHCTBEHHBIM BbIXO-
JOM ANs U3blCKaTenei CTaHOBUT-
€A CO3AaHMe camoperynupyemoi
opraHu3aLuu.

Ha camom pene gns u3bicka-
TenbCKoro coobuiectsa U obuie-
CTBA B Li/IOM HeT HUYero nnoxo-
ro B TOM, YTO B cpefie npodeccu-
OHasN0B, BLIMOJHALWMNX UHXKe-
HepHble M3biCKaHusA, HalpgyTcs
CUMbI BN CO3AaHUsS OpraHusa-
Luu, cnocobHoi B3ATb Ha cebs

(yHKLUMM perynupoBaHus, KoTo-
pble 06bIYHO OTHOCUAUCDH K Befe-
HUWI0 rocygapcTea. Takoe camope-
rynupyemoe o6befnHeHue npu
noaaepke 6osblei YacTu n3bl-
CKaTenbCKux opranusauuit Poc-
CAM U MpU3HAHUKM ero obuiecT-
BEHHOrO CTaTyca rocyaapCcTBOM U
O613HEeC-cooOWEeCcTBOM CMOXET
LeNCcTBOBaTb HaMHOro 3ddek-
TUBHee rocygapcrsa. Cnepyet oT-
METUTb, YTO TaKoW NoAXof npu-
3HaeTca dhefepanbHbIMU U perno-
HaNbHLIMW NpeAcTaBUTENAMU 3a-
KOHO[ATeNbHOW BAAcTW, C KOTO-
pbiMM aBTOp HEOAHOKPATHO 006-
CyXfAan 3T BONpOChl.
MoBceaHeBHOE 0OLEHNE MEXK-
LY W3blCKATeNsAMU, BCTPEYM Ha
KOHdEepeHLUAX U 06CYKAeHNUA BO
BpeMs NpoOBeAeHWUs 3acefaHuii
«KPYMIbIX CTONOB» MOKa3blBAOT,
YTO HaCTaNo BpeMs i CO3AaHusA
Takoro obObefuHeHus. B mae
2006 r. cocTosnack lepsas 06-
epoccuinckasa KoHdepeHums no
WHXEHEPHbIM  U3bICKAHUAM B
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Ha nnenapHom 3acedaHuu KoHgpepeHyuu

ctpoutenbcTBe  «llepcnekTussbl
pa3BUTUA WHXEHEPHbIX W3blCKa-
HWi1 B cTpouTenscTee Poccuiickoi
®epepaunu», opraHusoBaHHas
0AO «MHUUNNC». B Helr yyacTBO-
Banu 350 npepcrasutenein 175
opraHusaumi u3 96 ropogos Poc-
cuun. Ha koHdepeHumum Bbino npu-
HATO pelleHue 0 co3faHuu obLye-
CTBEHHOI HEKOMMEpYeCKomn opra-
Hu3auunm — Accoumnaumm «MHxe-
HepHble U3bICKaHUA B CTPOUTENb-
cTBe». B cooTBeTCTBMU C 3TUM pe-
WweHuem B Hosibpe 2006 r. B Pe-
AepanbHON  perncTpaumoHHoOM
cnyx6e Muniocta PO 6bino 3ape-
ructpupoBaHo Hekommepueckoe
naptHepctBo «Accounaumna «UH-
JKEHepHble W3bICKaHUA B CTPOU-
Tenbcteey (HM AUUC). A B peka-
6pe 2006 r. 6bina nposefeHa Bro-
pas oblepoccuiickas KoHdepeH-
LMA U3bICKATENbCKUX OpraHu3a-
umnit «MepcneKTnBbl Pa3BUTUA UH-
JKEHEPHbIX W3bICKAaHUA B CTpOU-
TenbctBe Poccuiickoit ®epepa-
LMK», B KOTOPOI MPUHANW yyac-
Tve 420 npepcTaBuTeneit 228 op-
raHusauuii u3 64 ropogos Poc-
cun. Ha koHdepeHumn obcyxaa-
NNCb KOHKpETHble HamnpaBfeHus
paboTbl co3naHHoit Accouuamu.

Cnepyet OTMETUTb, YTO K KOH-
tdhepeHunsam, nposogumbim 0AQ
«MHUWNNCy», nposeunu Gonbloe
BHUMaHWe NpeAcTaBuUTeNu rocy-
LapCTBeHHO Bnactu. B pabote
KOHdepeHuuii y4yacTBoBanu 3a-
mectuTenb npepcepatens Komu-
TeTa No NPUPOAHbLIM pecypcam M
oxpaHe okpyxaioueir cpegbl Co-

Beta tepepauun PO H.B. Kochbl-
peB, 3aMecTUTeNb MUHUCTPA pe-
rMoHanbHoro  passutus PO
H0.M. ToipTbilWwoOB, 3amecTUTeNb
MUHUCTPA KyNbTYpbl U MAcCOBbIX
KoMMmyHuKaumit A.E. byceiruH, 3a-
MecTuTenb pykoBoauTens Poc-
kynbTypel B.C. Manbiwes, npepce-
patenb Komuccuu no 6esonacHo-
CT MOCKOBCKOIi rOPOACKON AyMbl
N.10. Ceatenko. Kpome Toro, Ha
Btopoit KoHdepeHunn BbicTynan
npesugeHT Accounauum cTpouTe-
neit Poccum H.T. KowmaH, paHee
Bo3rnaBasBwuin focctpoit PO u
PYKOBOAMBILWIA B AOMKHOCTW BU-
ue-npembepa lpasutenscrea PP
paboTamu No BOCCTAaHOBNEHMIO
YeyeHckoi Pecny6imku.
CornacHo YcraBy Accoumauus
«WHxeHepHble  M3bICKaHMA B
CTPOUTENbLCTBEY» CTABUT CBOUMM
uensmu BbIpaboTKY eanHON Tex-
HWUYeCKOW NONUTUKM NPOBEAeHUs
MHXXEHEPHbIX U3bICKAHWII B CTpO-

UTENbHOW OTPACNK, KOOPAMUHALUIO
[eATeNbHOCTM uYneHoB Accouuna-
UMK, NpepCTaBleHUe UX 3aKOH-
HbIX MHTEPECOB nepej OpraHamu
rocyaapcTBeHHO BNacTu U opra-
HaM1 MeCTHOro CaMoynpaBieHuns,
copencTeme yneHam Accounauuu
B PacCWMPEHUM U PasBUTUM KX
npesnpuHUMATENbCKON [eATenb-
HOCTW, (pOpMUpPOBaAHME LMUBUAU-
30BaHHOIO PblHKA W3bICKATENb-
ckux yenyr B Poccuiickont ®epe-
pauun. He BbI3bIBAOT COMHEHMI
NONOXEHMSA, Kacawlmecs Heob-
XOAMMOCTM MACCOBOCTU CO3[aH-
HOW 0Ol ecTBEHHON oOpraHu3a-
LK, OTKPLITOCTU, 1066MPOBAHUS
COBPEMEHHOW 3aKoHOoAaTeNbHOM
M HOpMaTMBHOM 6Gasbl B 061aCTH
WH)XEHEPHbIX W3bICKAHWUM, y4ac-
TUA B CO3[AHWUU CUCTEMBI CEPTU-
dhukaumu.

B pa6ote HIMM ANC moxHO BbI-
LeNNUTb HECKOJIbKO OCHOBHbBIX Ha-
npaBieHu.

bonbwas pabota npescTout no
CO3[1aHUNI0 COBPEMEHHOII CUCTEMBI
HOPMATMBHbIX [OKYMEHTOB C Lie-
Nbl0 TapMOHU3aUWUK [EeNCTBYIO-
el POCCUIACKOA HOPMATUBHOIWA
6asbl C MEXLYHAPOAHLIMU CTaH-
LapTamu, nepepaboTke CTaHAap-
TOB, HOPM ¥ NpaBWUN NpoBefeHMA
WHXXEHEPHbIX W3bICKaHWUii, u3paa-
HUIO U BHELPEeHUID pPervoHanb-
HblX, TEPPUTOPMANBHBLIX HOpMa-
TUBHbIX [OKYMEHTOB MO MWHXKe-
HEpHbIM u3bickaHusamM. Ocoboe
MecTo 3aHMMaeT BbipaboTka Le-
HOBOW MONUTUKW B WHXKEHEPHbIX
M3bICKAHMAX U COBEpLIEHCTBOBA-
HUE CNPaBOYHMKOB 6A30BbIX LiEH.

3
A

Yyacmuuku cexyuu «MHmeHepHo-zeaae3utlea{ue U3bICKaHua»
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Cmpykmypa komumemos npu KoopduxnayuoHtnom coseme HIT AUUC

370 noTpebyeT cepbe3Horo 0606-
LEHUA ONbITA NPOBELEHUS UHKe-
HepHbIX M3blCKaHWii B Poccumn u
3a pybexom, co3gaHns 6asbl fjaH-
HbIX OTPACNEBOI MHPOPMaLUK.

Co3pgaHue UM npakTuyeckoe
BHeApeHue cuctembl ceptuduka-
UMM M3bICKATENbCKUX OpraHu3a-
Ui, 060pyROBaAHUA W Crelumanu-
CTOB COCTaBfeT ele OfHO Ha-
npaeneHue peatenbHocTn Acco-
unaumm. C HUM TaKKe CBSA3aHbI
paboTbl No npodeccmoHanbHOMy
00y4YeHI0 1 NepenofroToBKe Ka-
APOB B 006/1aCTU UHKEHEPHbIX
U3bICKAHWIi, NPOBEAEHUID CTAXM-
POBOK CneLnanncToB.

OkasaHue nomowm B MpakTu-
YeCKol AeATeNbHOCTU MPOEKTHO-
U3bICKATeIbCKUX  OpraHu3auuii
ABNAETCA OOHUM W3 Haubonee
BAXKHbIX HANpaBNeHW [esaTeNb-
HocTn Accoumnaumun. OHO BKAtoYa-
€T pa3paboTKy W cornacoBaHue
ONTUMANLHOrO MOpAfKa nonyye-
HUS pa3pelleHns Ha NpoBefeHune
U3bICKaHWIA, BBIPabOTKY NOAXOA0B

K (opmupoBaHuio GoHAOB MaTe-
pUanoB UHXKEHePHbIX U3bICKaHNI
W BefileHMe peecTpa MaTepuanoB
WHXXEHEPHbIX N3bICKAHW.

Ewe ogHMM HanpaBneHuem fe-
ATenbHOCTM Accoumaumn apnseT-
CA B3aWMOAeENCTBME C OpraHamu
roCyfapCTBeHHOW BNacTu U MecT-
Horo camoynpasieHns. OpraHs
rOCy[apCTBEHHOW BAACTU AONK-
Hbl MOHMMATbL Lenu v 3agaun Ac-
coumaumm, 1 nx nomouyb B pabore
MOET ObIThb CyLLl,eCTBEHHOVI.

[leaTenbHOCTb MO MHXeHep-
HbIM U3bICKAHNAM B CTPOUTENBCT-
Be NpefycMaTpuBaeT B3auMopeii-
CTBM€ C HECKONbKMMWU OpraHamu
MCNONHUTENLHON BRactu Ha ce-
JepanbHoM ypoBHe. K BefeHuto
MuHucTepcTBa pernoHanbHoOro
pa3sutus PO oTHeceHbl QyHKLUY
BbIPABOTKM roCynapCcTBEHHO Mo-
JINTUKWN U HOPMATUBHO-NPaBOBO-
ro perynupoBaHus B obnactu
cTpouTensctBa. MuHUCTEpCTBO
TpaHcnopta P® otBevaer 3a pe-
ryNIMpoBaHue reofe3nyeckon W

KapTorpatuyeckoin feaTenbHoC-
T, MUHWUCTEPCTBO MpPOMBbILWNEH-
HOCTU U 3HepreTukn PO — 3a
TEXHWYECKOe peryiMpoBaHue w
obecneyeHne eAnHCTBa U3Mepe-
HWUI. [oCyAapCTBEHHYIO 3KONOMU-
YECKYI0 3KCMEepPTU3Y, CBA3AHHYIO,
B TOM YuC/le, C MaTepuanamu uH-
XKEHepHbIX W3bICKAaHUA, OpraHu-
3yl0T U npoBoaaT PepepanbHas
cnyxba no Hapsopy B coepe
npupogonons3oBaHus (Pocnpu-
poaHag3op) MunuctepcTea npu-
poaHbix pecypcoB P® u Oepe-
panbHas cayxba no aKonoruyec-
KOMY, TEXHOJIOTMYECKOMY 1 aTOM-
Homy Hag3opy (PoctexHaasop),
NOJYMHAIWAACA HemnoCcpeacT-
BeHHO lpasutenbctey P®. Pyko-
BOAALLME U UCMONHUTENbHbIE Op-
ranel AUWC, ee uneHbl [OMKHbI
cnoco6cTBoBaTh 06ecneyeHmio
B3aMMOJENCTBMA C 3TUMU Opra-
Hamu Bnactu. lpeacTout Takxe
6onblwas pabota no opraHusa-
uun pabotbl Accoumauun no de-
LepanbHbIM OKpyraMm.
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BBegeHune B NpakTMKy CTpaxo-
BaHMA rpaXkAaHCKO! OTBETCTBEH-
HOCTM KOMMAaHWUM, BbIMOMHAIOLNX
WHXEHEepPHble U3bICKaHWA B CTPO-
UTENbCTBE, MOXHO 06ecneyuTb
TOJIbKO MPW TECHOM COTpYAHMYE-
CTBE C COO6LLECTBAMU CTPAXOBbIX
KOMNaHuit n 6aHKOB.

Kpome Toro, Heobxoauma
CBA3b C acCOLMALMAMU NPOEKTH-
POBLMKOB W CTpouTenen, Kpyn-
HbIMW 33Ka34MKaMu U3bICKaHWIi B
CbIpPbeBOM CEKTOpe, TpaHCMnopTe,
3/1eKTPOIHEPreTUKe; NOCTOAHHOE
MH(OPMUPOBaHME OpraHu3aLmii
M CNeuuannucToB CTPOUTENbHOI
oTpacnu, a Npu He06XOAMMOCTH W
APYrux CMeXHbIX oTpacnei, o ae-
ATenbHOCTM Accouuaunm u ee
YleHOB.

[ina npakTuyeckoii peanusa-
umMu 3apay, croawmx nepep HI
AWNC, bymyTt chopmupoBaHsl pa-
604ne KOMMUTETH MO OCHOBHbIM
HanpaBNeHMAM  [eATeNbHOCTU
npu KooppauHauuoHHOM coBeTe
ANUC. MpumepHas cTpyKTypa M
HaMMeHOBaHME KOMMUTETOB MNpu-

BefleHbl Ha pucyHke. KomuTetbl
MO0 WHXeHepHO-reofe3nyecknm
U3bICKAHWAM, UHXXEHepHO-reono-
TMYECKUM M3bICKAHUAM U MO WH-
KEHEPHO-3KONOTMYeCKUM M3bIC-
KaHMAM BO3IMaBAT Mpe3nieHT U
Buue-npesungeHTsl KoopauHauym-
OHHOTO COBeTa.

Haubonbwas onacHoctb Ans
CO3[aBaeMON CaMoperynmpyemon
OpraHu3aLum byaeT 3aKN4aThCs B
Hac — B NIIOAsAX, KOTOpble ee Co-
3patoT. Ecnu peatenbHocTb 3TOM
opraHu3auuu He GypeT Hanpaene-
Ha Ha pelleHue 3afay B MHTepecax
BCEr0 13bICKaTENbCKOro CO0bLecT-
Ba, a OyaeT paboTath B MHTepecax
Tex, KTO et0 pyKoBoguT (K Y4eMy Mbl
NPUBLIKAN), OHA YHUYTOXUT cebsl.
MoHMMaHWe 3TOro — nyywas ra-
paHTMs passutus Accouuauuu B
MHTepecax BCex U3blCKaTenei.

Accoumaums  «MHxeHepHble
U3bICKAHWA B CTPOUTENLCTBEY OT-
KpbiTa K COTPYLHWUYECTBY, K Npu-
X0[y CMeuuanucroB, TrOTOBbIX
NPUHATL y4yacTue B paboTe no
Pa3BUTUIO PbIHKA WHXEHEePHbIX

www.esti-map.ru

W3bICKAHWIi [s CTPOUTENbCTBA B
Poccuiickoit Pepepauuu.

Monyuuts Gonee noapobHyt0
nHdopmaumio 06 Accouuauuu
MOXHO Ha ee oduLMaANbLHOM cail-
T& WWW.0aiis.ru.

RESUME

There are given the main lines
of activity of the «Engineering
Survey in Building» Association
founded in 2006. Proposals on the
both structure and membership of
the Association Coordinating
Board are considered as well as
the immediate tasks to form the
centralized market of survey serv-
ices in the Russian Federation.
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