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YBaxkaemble Konneru!

B npepnBepuun 175-neTusa BbiCIIEr0 reofe3nMyeckoro, KapTorpatmMyeckoro u 3emaeyCTponTeNbHOMO
06pa3oBaHus B Poccuu xypHan oTKpbiBaeT ctatbs B.A. ManuHHuKoBa, pektopa MUUTAuK, n B.B. Lna-
naka, jekaHa reogesuyeckoro dakynsteta MUNTAnK, B KoTOpoi paccka3biBaeTcs 0 NnepemeHax, npou-
30WenWnxX 3a CTONb NPOAOIKUTENbHBIA Nepuos B 061acT¥ NOArOTOBKM reofe3ncToB U kaptorpados
(c. 4). B nepByto ouepepnb, BO3pOCNa NOTPEOHOCTD B CMELMANMCTAX, YMEIOLWMX HE TONLKO TOYHO BbIMO-
HATb U3MEPEHUA HA 3EMJIE, HO U CMOCOBHBIX MOMONHATb 3HAHMS, MONYYEHHbIE B NEPUOL 0OYyYEHHs, B OT-
BeT Ha NOCTOAHHO MOABALWMECA HOBbIE 3a4a4N. ITU BONPOCHI MOAHUMANUCh Ha 6-i MexayHapoaHoW
Hay4YHO-NPaKTUYECKO KoHpepeHLnn «[eonpocTpaHCTBEHHbIE TEXHONOTUM U ChepPbl X MPUMEHEHUSY,
B TOM yucne B foknage T.B. 3Ho6uweBoii. Ha ctpaHuuax 3toro Homepa B pasgene «06pazoBaHue» Mbl
NPOAO/IKAEM 00CYXAEHNE TEMbI O NOBbILEHUN KBaNUGDUKALMM CNELMANUCTOB, HAYATOE Ha KOH(epeH-
uum (c. 55). Hapeemcs Ha OTKNMK He TOJIbKO TEX, KTO YYUT, HO U TEX, KTO MMEET NOTPebHOCTL B COBEp-
LIEHCTBOBAHMMW TEOPETUYECKMX U NPAKTUYECKMUX HABbIKOB paboThl B 06/1acTH reofgesuu, kaptorpatbum,
reouHMOpPMaTUKK, AUCTAHLMOHHOTO 30HANPOBaHUA 3emMnu 1 hoTorpammeTpum.

OcBOEHMe 0KONIO3EMHOTO KOCMWUYECKOTO MPOCTPAHCTBA, HAYaTOoe C 3aMyCcKoM 4 OKTAGpsA 1957 r. nep-
BOTO MCKYCCTBEHHOrO CMyTHWKA 3eMnu, NpefoCTaBUNO reofe3ncrtaM, kaptorpadam 1 3emneycrpoute-
NAM NPUHLUNMANBHO HOBbIE BO3MOXHOCTW ANs pelleHns CBOWX 3aAay. TakMM CpefcTBOM M3MEpPEeHus
ABNAIOTCA [106aNbHble CUCTEMBI MO3ULMOHMPOBaHNUA. LNpokoe BHeApeHWe B pa3inyHble cdepbl Hayy-
HOW, NPOU3BOACTBEHHOI M NOBCEAHEBHON AEATENbLHOCTU Bbi3bIBAET HEOOXOAMMOCTb Hay4yHO-060CHO-
BaHHOI TPAKTOBKM BO3MOXHOCTEI 3TUX CUCTEM U BbIPAOOTKM eAUHON TEPMUHONOTIY, OTPAXKAIOWEH NX
thusnyeckyto cyuHocTb. Mbl 6narogapHsl b.65. CepanuHacy, aBTopy ogHo# 13 nepBbix B Poccuu KHUT no
rMobanbHbIM CUCTEMAM MO3MULMOHMPOBAHMSA, 33 NPEAOCTABNEHHYIO CTaTblo, B KOTOPOi OH JOCTYMHO U
npotheccuoHanbHO M3NnaraeT BONPOCH!, Kacallmecs TeKYLWEro COCTOAHMSA obanbHbIX HaBUraLMOH-
HbIX CMYTHUKOBBIX CMCTEM, U pacCMaTpuBaeT KnaccuduKaLmio cnoco6oB MoBbILEHUS TOYHOCTU Onpe-
[EeNeHNs NpPOCTPAHCTBEHHbIX KoopauHat (c. 60). lpogonkaioT 3Ty TeMy [Be CTaTbW: O pe3ybraTax
oLleHKM TouHoCTM MeTopaa Precise Point Positioning (c. 27) 1 BO3MOXHOCTAX NPUMEHEHUS UHTErpUPO-
BaHHOTO HaBurauuoHHoro cpeactea MUHC ans asporeodmsmnyeckux cbemok (c. 23). OgHUM U3 BypHO
pa3BMBAIOLWMXCA HanpaBieHWA, Fae WUPOKO MCMONb3YIOTCA CMYTHUKOBbIE CUCTEMBI MO3ULMOHMUPOBA-
HUS, ABNSAETCA MOHMTOPUHT AethOpMaLMOHHBIX NpoleccoB. O MeTofax 3aluThl, COXPaHHOCTU U obec-
neyeHUs HaLeXHOCTU (YHKLUOHWUPOBAHUS ABTOMATM3MPOBAHHbLIX CUCTEM MOHMTOPUHrA MOAPOOHO
paccKa3biBaeTcs B cTaTbe Ha C. 11.

[Opyrum pocTuxeHmem 0CBOEHUA KOCMUYECKOrO NPOCTPAHCTBA, OKa3aBLUMM CEpbe3HOe BAUAHME Ha
MOArOTOBKY CMeLancToB B 061aCTv reofesnn 1 kaptorpatum, ctana BO3MOXHOCTb NONyYeHUs 1306-
paXKeHUit 3eMHON NOBEPXHOCTM U3 KOCMOCA. B 3TOM HoMepe JypHana paccMaTpuBaloTCA NepCneKTUBbI
“cnonb30BaHUsA faHHbIX [133 13 KocMoca Ans rocynapCTBeHHO MHBEHTapu3awum necos (c. 45) u co3-
[aHUs KPYMHOMACLITabHbIX N1aHOB U OPTOHOTONNAHOB B MECTHOI CUCTEME KOOPAMHAT, HApAdy C pe-
3ynbTataMy aspoCcbeMKU LIMPPOBLIMU CKAHUPYIOLWMMK Kamepamu (c. 51).

Kpome Toro, B paspene «TexHONOrnm» paccKasblBaeTcs O HOBbIX (YHKLMOHANbHbBIX BO3MOXHOCTAX
u nepcnektusax npumerenus MNC «Kapra 2008» npu 06paboTKe pe3ynbTaToB KOMMNEKCHBIX UHIKEHEp-
HbIX M3bICKaHUI 1 0b6ecneyeHnm ctponTensctaa (c. 18).

Hayano 2010 r. 66110 HACbILLEHO MHOFOYMCNEHHBIMU MeponpuaTuamMm (c. 31). B 3ToM Homepe npu-
BeZeHbl NoApobHble UTorn 7-ro MexayHapogHoro npombiwaeHHoro gopyma GEOFORM+ (c. 39), oco-
6eHHOCTbIO NPOBefEHNUS KOTOPOro B 3TOM rOAY ABAANOCH OTCYTCTBUE NOLAEPKKM CO CTOPOHbI MUHMC-
TepCTB W BEAOMCTB, B CBA3M C UX 3aTAHYBLIEKCA peopraHu3aumnen. Mpowepwas BbiCTaBKa U Npuypo-
YeHHble K Heil MeponpuUATUS, B KOTOPbIX Y4aCTBOBANM rocynapcTBeHHble (15%), akuuoHepHble (28%) 1
yacTHble npepnpuatna (57%), Nokasana, YTo reofesnyeckas U kaptorpacduyeckas MHbopMaLms BoCT-
peboBaHa BO MHOrMX 06/1aCTAX, @ CPeACTBa ee c6opa, 06paboTkM U NpefCcTaBAEHUA NPOAOMKAIOT pas-
BMBATbCA M COBEPLIEHCTBOBATHCA.

XoTenoch 6bl 06paTUTb BHUMaHWE Ha GAMKaWLLME MEPONPUATUS, HAa KOTOPbIX OymeT pacnpocTpa-
HATbCA XypHan «leonpoctux: BbicTaBka «leo-Cubupb» (HoBocubupck, 27—29 anpens), KOHpepeHLum,
koTopele npoiiayT B MUUTAuK n TY3 (MockBa, 25—-26 mas), 1 MexayHapoAHbIi GopyM No CNyTHUKO-
Boit HaBurauum (MockBa, 1-3 uioHs).

OTBeyYas Ha MHOroYMcNeHHble NPOCLOLI OpraHM3auuii, XenaloWwmux NOANUCATLCA Ha XypHan «leon-
pochuy», pefakLua OTKPbLIBAET NOANUCKY B GopMe MHDOPMALMOHHOMO 06CNyKMBaHUS, Npeanaras ne-
YaTHYIO U 3NEKTPOHHYIO BEPCUM KypHana.

Pepakuua xxypHana
1 ——
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0B MIEN

175 JIET BbICLLEMY FEOAE3UHECKOMY
ObPA30BAHUIO B POCCUN

B.A. ManuHHuukos (MUNTAuK)

B 1972 r. okoHuYun cmsuyeckunii hakynster MY um. M.B. JlomoHocoBa no cneuuansHoctu «reodusnkay. Mocne
OKOHYaHWA yHUBepcuTeTa paboTan B KOHCTPyKTOpckom 6topo r. O6HMHCKA, OTKyAA Obln nMpuU3BaH B
BoopyxenHble Cunbl CCCP. C 1973 r. pabotan Ha Kadeape dusuku MUUTAuK, c 1987 r. — 3aseayouwum
katenpoi. B 1989 r. Gbin 36paH AekaHoM hakynbTeTa NpuKNagHoit kocMmoHasTukn MUNTAuK. C 2007 r. no
HacToswwee Bpema — pektop MUUTAuK. Mpodeccop, AOKTOP TEXHUYECKUX HAyK.

B.B. Wnanak (MUUTAnK)

B 1958 r. okoHuun Kuesckuit Tonorpacuyeckuin TexHukym. Pabotan B Ykpaurckom AlTI, cnyxun B Tonorpado-
reofesnyeckoin yactu. B 1966 r. okoHuun reopesuyeckuin dakynster MUUTAMK no cneuymanbHoctu
«UHXeHepHas reofe3us». Nocne OKOHYaHUA MHCTUTYTA paboTan B AHrapcKoil akcneguuuu MMaponpoekTa Ha
Bparckoin C. B 1967-1970 rr. — npenogasarens reogesun B UTCAKC (Kamb6opxka), 1981-1985 rr. —
3aBedyloWmit kadeppoii reonoruu u reosesun AHHabuHckoro yHusepcuteta (Amxup). C 1967 r. paboTaet B
MWWTAuK, B HacTosWwee Bpems — npodeccop Katheapsbl reogesnn, AeKaH reofe3nyeckoro akynsrera.

Bo3HukHYB B rny6okoii fpes-
HOCTW B CBA3M C NOTpeOHOCTAMU
YeNoBeKa U ero CTpemsieHuem no-
HATb OKpPYXaloLWuil MUp, reofesuns
[0 CUX MOpP COXpaHsieT BaXHOe
HayyHoe W MpaKTUYecKoe 3Haye-
Hue. CoBpeMeHHOe cOCTOsHUE U
BO3MOXHOCTU reofesnu, Kak of-
HOW M3 Hayk o 3emne u cdep
NPaKTUYEeCKOW AenTeNbHOCTH Jlio-
Aeli, CBA3aHbl C UCMONb30BAHUEM

HOBbIX METOL0B W CPEACTB U3Me-
peHuit.

Ha npoTsxeHun Bcero 3T0ro
BpeMeHU TpeboBanuch cneyua-
JINCTbI, CNOCOGHbIE MPUMEHATH
pasnuyHble TEXHONOTUM AN U3Me-
peHuii. Havanom reopes3nyeckoro
obpasoBanus B Poccun cnepyet
cyuTaTh OTKpbITME B MockBe no
Bbicoyanwemy ykasy fetpa I B
1701 r. Wkonbl MaTeMaTnyeckunx un
HaBWraLKNx HayK, B KOTOPOW 3K3a-
MEeHbl WHOTAA MPUHUMAN U cam
uapb. Ero ymeHue nuyHo Bbinon-
HATb reofe3nyeckne W3mepeHus
nopaxano Bcex. Bonbtep B KHUre
«MeTtp Benukuity HasbiBan ero
«uapb-reogesnct». Cnepyet oTme-
TWTb, YTO NEPBOE 3acefaHune poc-
CUWNCKON aKafemumn Hayk B 1725 .
ObII0 NOCBAUEHO 06CYKAEHUIO
aCTpOHOMO-reofe3nyeckoro Bon-
poca «0 cxatun 3eman Ha ocHoBe
Teopun HeloToHa». B 1739 r. npu
akajaeMuu Hayk bbin yupexaeH le-
orpaduyeckuin genapTameHT ans
Tonorpaduyeckoro M3y4yeHus
CTpaHsl, 3@ KOTOpbIM B 1757 1. Obl-
N0 nopyyeHo «cmotpeTb» M.B. Jlo-
MOHOCOBY.

Mpuxop Kk Bnactu Ekatepunbl IT
OXMBUN PaboThl MO MeXeBaHWIO
3emens. 0pHaKo, HecmoTps Ha
6onblwne 06LEMbI BbINMOJHEHHbIX
paboT, HM3KOe KAYyecTBO MEKeBbIX
NnNaHoB CBUAETENbCTBOBANO O

cnaboit MOAroTOBKE MCMONHUTE-
neit — reopesncros. ITn oberos-
TeNbCTBA NPUBENN K OTKPBITUIO B
1779 r. KOHCTaHTUHOBCKOW Mexe-
BOW WKOANbI Npu MexeBoW KaHLe-
nAapuu, nonoxuslien Havano Moc-
KOBCKOMY FrOCY[AapCTBEHHOMY YHU-
BEPCUTETY reofe3nn U KapTorpa-
tun (MUUTAMK) n TocynapcTeeH-
HOMY VHWBEpCUTETY MO 3eMNeyCT-
ponctay (IY3).

Wkona, nepevMeHoBaHHasA
BCKOpe B 3eMieMepHoe yuunulle,
MMefa OCHOBHON LEeNbK MNoAro-
TOBKY CMeuuanucToB Ans reHe-
panbHOro MexeBaHWs, HAaYaToro B
1765 r. K koHuy XVIII Beka B Poc-
CUM UMenuchb Tomorpacuyeckue
maTepuanbl Ha 3HAYUTENIbHbIE Tep-
pUTOPUM, OAHAKO OHWU He Oblu
CBSi3aHbl HafeXHOW acTPpoOHOMO-
reofie3M4eckol OCHOBOM M HOCH-
W Y3KOBEJLOMCTBEHHbIN Xapak-
Tep. PasBuTue cTpaHbl Tpe6GoBano
apyrux Tonorpacdo-reofesmyec-
KMX MaTepuanoB Kak NS NpaKTu-
YeCKOro MCnofib30BaHMUsA, TaK U
BAS Hay4HbIX uccnepoBarmit. Cos-
LaHWe TaKux MatepuanoB Obino
BO3MOXHO TOJILKO NPU Hanuyuu
KBaNnU@ULMUPOBaHHbIX cneumanuc-
TOB.

K cepeanne 1830-x rr. paboTsl
Mo reHepanbHOMy MeXeBaHUIo 3e-
MENb 3aMeaININCh, B MEPBYIO OYe-
pepb, “3-3a HeXBaTKU KafLpoB Bbl-



IOBUAEN

COKOW kBanudukauum. Mexesoe
BEAIOMCTBO MOJBEPIIOCH PEBU3NK
u pecdopmam. beino npuHaTo pe-
lWweHue 0 npeobpazoBaHnu 3emne-
MEPHOTO yuuAulWa B BhiCWee
yyebHoe 3aBefieHne — MexeBoil
UHCTUTYT.

10 mas 1835 r. Ha 6a3e 3emne-
MEpHOro yuyunuwa 6bin co3gaH
KOHCTAHTUHOBCKUI MEXEBOW UHC-
Tyt (KMW). WHCTUTYT cTan 3ak-
pbITHIM y4ebHbIM 3aBefeHUeM —

Cn1coKk AUPEKTOpoB (PeKTOpPoB)
KOHCTAaHTUHOBCKMI MEeXeBOW MWHCTUTYT —
MOCKOBCKUII MEXKeBON UHCTUTYT

C.T. AKcakoB, nucatesnb, OOLWECTBEHHbIN AeAaTesb
(1835-1839)

B.W. Jlare, nognonkoBHuk (1839-1840)

H.MN. Cmeukoii, reHepan-maiop (1840-1856)

H.T. NNawkapes, reHepan-maiiop (1856—1864)
A.Jl. AnyxTuH, reHepan-maiiop (1864—1879)

E.C. KocTpos, reHepan-maiiop (1879-1887)

M.A. NanuH, reHepan-maiop (1887-1897)

A.H. lBapu, npocteccop, [LOKTOP KhaccMyecKoi
tunocodum (1897-1900)

B.b. CtpyBe, matematuk (1900-1912)

W.T. TepmaHog, npodeccop (1912-1917)

H.H. Becenosckuii, npodeccop (1917)

K.A. LiseTkoB, npotheccop (1917-1918)

H.M. Kucnos, npodeccop (1918-1919)

M.H. Ceprees, npodeccop (1919)

®.H. Kpacosckuii, npoteccop, YneH-KoppecnoH-
aeHT AH CCCP (1919-1921)

C.A. Hosukos, npodeccop (1921-1924)

MN.A. Ko6o3es, npoteccop (1924-1925)

N.A. MupTos, npodeccop (1925-1927)

M.W. Nlayuc, rocynapCTBEHHbIA W NAPTUNHBLIA Aes-
Tenb (1927-1928)

P.W. bep3uH, BoeHHbI festens (1928-1929)

H.T. Ko3bipes, npodeccop (1929-1930)
MOCKOBCKUI reofe3snYecKMin WHCTUTYT —
MUUTAMK — MoCKOBCKUI TFOCyAapCTBEHHbIN
VHUBEPCUTET reoAesnn u Kaprtorpadum

[.C. basaHos (1930-1931)

A.H. TaHpxa (1931-1932)

A.H. Bacunenkos (1932-1933)

W.J1. TeMKWUH, KaHOMAAT 3KOHOMMUYECKMX HayK
(1933-1935)

A.WN. Mazmuwsunu, npodeccop (1935-1943)

l.H. YeppaHues, npoteccop (1941-1943, Taw-
KEHT)

N.M. CemuH (1943-1948)

M.C. Mypasbes, npoceccop (1948-1957)

MN.C. 3akatos, npodeccop (1957-1963)

B.[. bBonbwakos, npodeccop (1963-1980,
1981-1988)

B.E. HoBak, npoceccop (1980-1981)

B.M. CaBWHbIX, YNEH-KOPPECNOHLEHT
(1988-2007)

B.A. ManuHHuKoB, npodeccop (2007 r. — HacTos-
Liee Bpems)

PAH

WHTEpHATOM, B KOTOPOM CTYAEHTHI
#unn. OHKM obyyanuch 3a KaseH-
Hblil cYeT 1 Obinn 0653aHbl Mocne
OKOHYaHWs MHCTUTYTa 0TpaboTath
Ha rocyfapCTBeHHbIX JOMKHOCTAX
He meHee 10 net. WHcTuTyT nony-
YU ONpeAeNieHHYl CaMocToA-
TenbHOCTb. BnepBblie B pykax ero
AupekTopa cocpenoToymnach
BNACTb, CNOCOGCTBYIOWAA LIEHTPa-
An3auuu ynpaeneHus Bcel pea-
TEeNbHOCTbIO MHCTUTYTA. [lnpekTop
pykoBoaun y4yeGHOW, BoCnUTa-
TENbHOM U X03AiCTBEHHON pabo-
TOon B wHcTuTyTe. [lpeacTtaBnser
WHTepec CMWUCOK AMPEKTOpOB
(pekTOpOB), BO3MNABAABLINX BbIC-
Wwee yyebHOe 3aBefeHUE HA Mpo-
TAXeHun 175 nert.

Mepuog c 1835 r. coBnan ¢ Wu-
POKWUM pa3BUTUEM U3BECTHbIX reo-
LE3NYEeCKUX W CbEMOYHLIX paboT
PYCCKMUX BOEHHbIX reofe3ncToB U
3HaMeHUTbIX PaboT no rpagycHomy
W3MepeHuio Jyru MepuamaHa
(1816-1852),  BO3rNaBAAEMbIX
akagemukom B.A. Crpyse, nepBbiM
aupektopom [lynkoBckoit ob6cep-
BaToOpUMW, OCHOBaHHOI B 1839 .

C tex nop B KMW 6ecnpepbiBHO
pocha u pa3BuBasacb nporpec-
CMBHas BETBb BLICIIErO ACTPOHO-
MO-reofe3uyeckoro o6pasosa-
HuA. MepenoBble MeXeBble NHXKe-
Hepbl MO OKOHYAHUW WHCTUTYTA
cTaxupoBsanuchb B [ynKkoBcKoi 06-
CepBaTopuM U BMECTE C BOCMUTAH-
HMKaMN reofe3nyecKoro oTaene-
HUA BoeHHoW akagemuu leHe-
panbHoro wtaba BLINONHANM B
Poccun actpoHomo-reopesnyec-
Kue u KapTorpatuyeckue pabortsl
60/1bLWOr0 roCYfAPCTBEHHOIO 3Ha-
yeHua. BeinyckHukn KMWU Bo3r-
NaBAANM IKCNEANULMMN U TIUYHO Bbl-
NONHANN reofe3nyeckne paboThl
BJS M3y4eHua u kaptorpacuposa-
HMA eBponeiickon yactu Poccuum,
Cubupu, [anbHero Boctoka u fpy-
TUX PEr1oHOB.

Tak, B 1855 r. akcneguumsa us
BbINYCKHUKOB M NpenojasaTeneil
KMW ycTanaBnuBana rpaHuuy Poc-
cum ¢ Kutaem B AMypckom Kpae.
Bbin BbinoAHeH 6onblwoii 06bem
aCTPOHOMUYECKUX ONpefeneHnin n
CbeMOYHbIX paboT Ha AMypCKOM K
Kamuatckom nobepexbsx, cocTas-
neHa kapta AMypcKoit obnacty,

BMepBble BOJPYXEH PYCCKUA BO-
€HHbIN hnar Ha MecTe 3aKNafKu
ropoaa BnapusocToka. B
1850-1860-x rr. akcneguumamu,
opraHu3oBaHHbiMu B KM, Gbinu
npoBeAeHbl GosblIMe acCTPOHOMO-
reogesuyeckue pabotsl Ha Antae,
B 3anagHoii Cnbupu, Ha CeBepHoM
KaBka3se, a B 1870-1880-x rr. —
no cbeMKe ropofioB MoCKOBCKO 1
CME@XHbIX C Heil rybepHuit.

Pa3sutue Tonorpaco-reopesu-
4eCcKoro Npov3BOACTBA W OpraHu-
3auus NOAroTOBKM KafpoB mnpe-
Tepnenn KOpeHHOe W3MeHeHWe B
roAbl COBETCKOW BnacTu. My6uHa
M 00beM reofe3nyeckoil noaro-
TOBKM cTyaeHToB KMU yxe He mor-
NN YOOBNETBOPSATL NOTPEOHOCTAM
pa3BMBalOLWENCA IKOHOMUKM CTpa-
Hbl. MexeBble WHXEHepbl, BbiMy-
weHHble B KMU, Tarotenu no 60b-
Wen YacTh K <«YMHOBHUYbLENY
Kapbepe. TpeboBaHus 3emnesna-
LeNnbLeB K COBOKYMHOCTW 3emiiey-
CTPOUTENbHBIX PaboT HanoXunu
0COObIii OTNEYaTOK Ha METOAMKY,
OpraHv3auuio 1 TeXHOAOrMIo Npo-
BeJeHUs reofe3nyeckux pabor, a
TaKkXe  MNOArOTOBKY  KagpoB.
CobCcTBEHHMKA 3eMNM BOBCE He
MHTEPeCcoBano, B KaKON mepe nna-
HOBbLIIi MaTepuan Ha ero 3emw
MOXET MOCNYXWUTb COCTABHOMN
4acTbio 006ILerocyiapcTBEHHOMO
KapTorpadupoBaHus. B cBs3u ¢
3TUM, TEXHOJIOTUS MEXEBAHMUSA On-
pefensna M CywHOCTb reopesun-
yeckux paboT, XapaKTepHbIMM
yepTamu KOTOPbIX ObiIM HU3KUN
YPOBEHb M 3HaYNUTENbHOE OTCTaBa-
HUe OT JOCTUKEHWUIN €BpPONenlCKux
rocynapcrs. 3Tu u fpyrue o6cTos-
TeNbCTBA Npeponpefenunn ove-
pegHyto pechopmy KMW.

4 mas 1917 r. B8 KM BBenu
reofe3nyeckuii u 3emenbHbIn da-
KynbTeTbl, @ 1 okTA6psa 1918 r. op-
raHW30Banu WHXeHEepHO-3emney-
CTPOUTENbHbLINA (haKynbTeT, nepeu-
MeHOBaHHbIA B 1919 r. B UHXKe-
HEepHO-MeNMOoPaLMOHHBIA.

B 1918 r. KoHCTaHTUHOBCKMUMI
MeXeBOW MHCTUTYT OblN nepenme-
HoBaH B MOCKOBCKMIN MeXeBOMN
uHctuTyT (MMI).

Havany HOBbIX NOAXOAOB B
noAroTOBKE MHXEHEPOB ANs Kap-
Torpacdo-reofie3aM4eckoro npoms-



0B MIEN

BOACTBA MONOXMUA NPUHATHIA B
1919 r. [lekpet CoBeTa HapogHbIx
Komuccapos 06 opraHusayuu
Boicwero reogesnyeckoro ynpas-
nenuns (BIY). Yxe B uone 1919 r.
y4ebHbIil NaaH reofesnyeckoro
thakynbTeTa WUANKOCTPUpPOBAN CO-
BEPIWEHHO [pyroit xapakTtep u
HanpaefeHWe HOBOro cneuuanuc-
Ta — WHXeHepa-reoAesuncra, cno-
co6HOrO pelwarsb 3afa4u, BO3HUKa-
lolme B CBA3M C MHAYCTpManu3a-
LMen CTpaHbl.

CnepyeT ynoMmsaHyTb, 4TO Opra-
Hu3aumsa BI'Y u passutue ero pa-
60T NPOXOAMIN NpPU AeATeNbHOM
yyactum MMW B nuue npodecco-
poB, NpenojasaTenei 1 BbIMyCKHU-
KOB reofie3nyeckoro dakynsrera.

3anpocsl Npou3BOACTBa onpe-
Jenunn u pansHeiiwmne pedopmel
MMN.

B 1920 r. 3emenbHbIi akyib-
TeT OblN Npeobpa3oBaH B 3eMiey-
CTPOUTENBHbIA.

B 1922 r. Ha reope3nyeckom
thakynbTeTe Benacb MOAroToBKa
CNeunanucToB No Cneaylolum
CneumanbHOCTAM: «aCTPOHOMO-Te-
ofesunay, «reorpado-kaprorpa-
dua», «reofe3nMyeckoe WUHCTpY-
MEHTOBELlEHNE» U «NpUNoXKeHue
reofie3nm K UHXEHepHOMY Aeny».

B 1923 r. 8 MMW nukBnpupoBa-
M MeNnnopaTtuBHbIA (akynbteT. B
1924 r. Ha reope3nyeckom @a-
KynbTeTe 3aKpbian CneumanbHoCTb
«reofie3nyecKoe MHCTPYMEHTOBE-
JeHue», a 3aTeM — «NPUNIOKEHNE
reofie3nu K MHXeHepHOMY Aeny» u
BBEIM HOBYIO CMeLManbHOCTb
«oToTonorpacua».

3a 3TUMKM [OBONLHO MHOTOYMC-
NEHHBIMU U3MEHEHNAMM CTOANN He
TOIbKO MOTPE6HOCTU reofesunyec-
KOro NpoM3BOACTBA B HOBbIX Kaj-
pax, HO U NONUTUYECKUE MOTMBbI,
KOTOpble OblIM HAaBesAHbI Pa3HbIMU
NOAXOAAMU K 3eMaeyCcTpouTenb-
HoMy 06pa3oBaHuIo, YTO BHOCUNIO
60oMbLYI0 NyTaHWLY U fe30praHu-
3aumMio BO BCIO CUCTEMy reofesu-
yeckoro o6pasoBaHus. [pynna
npodeccopos MMW, nonyunsLas
Ha3BaHMe «MeXeBATUHbI», BUAENa
OCHOBHYIO LeNb reofe3nyeckoro
00pa3oBaHus B peleHun Mmexe-
BbIX 33Aay. ITO BbIpaXanock, Han-
puMep, B CTPEMIEHUM OPraHu3o-

BaTb Pa3MYHOIO PoAa KybTypHO-
TeXHWYecKue cneunanbHocTM B
yllep6 reofesnyeckuMm, chnepys
TPagUUMAM HEMELKOI WKONbI 3eM-
JIeyCTPOMCTBa, 6e3 yueTa cyliecT-
BEHHbIX Pa3nymii B yKNage xus-
HW OBYX CTpaH, a TaKXe CoOBep-
WEeHHO pa3HblX YCNOBMIt rocyaap-
CTBEHHOro KapTtorpado-reogesu-
yeckoro obecneyeHns. B yyebHble
nnaHbl reofie3nyecknx cneunanb-
HOCTEN BBOAMNUCL TaK Ha3sblBae-
Mble MPUNOXKEHUA reofe3nn K 3e-
MENbHOMY, UHXEHEPHOMY U TOMY
nogobHoMy fieny, 0TBiEKas no cy-
WecTBY TOTAA elle CKPOMHbIE Ha-
VYHO-MeAaroruyeckme Cubl 0T 0c-
HOBHbIX Llefieil NOArOTOBKU BbICO-
KOKBanMULMPOBaHHbIX reope-
3UCTOB N1s KapTorpado-reonesu-
yeckoro npoussopcTBa. Crpemu-
TenbHbIA POCT KapTorpado-reope-
3M4eCcKOoro Npou3BOACTBA He Ha-
XOAWUN AOMKHOTO MOHWUMAHWA Mpw
OpraHu3auuu NoAroTOBKM KafpoB
B8 MMW. B Tom yucne u 3t o6cTO-
ATENbCTBA NPUBENU K OYEpPeSHbIM
pedopmam B MMU.

B 1930 r. Ha 6a3e dakynbTETOB
MMW 6bi10 CO30aHO ABa HOBbIX
CaMOCTOSATE/bHbIX BbICWKX Yy4eb-
HbIX 3aBefeHuin: MoCKOBCKUA
reofesnyecknini MHCTUTYT U Moc-
KOBCKWI WMHCTUTYT 3eMJieyCTpoM-
ctBa. Takum obGpasom, reogesu-
yeckuit hakynster MMU cTan Moc-
KOBCKMM reofie3uyeckuM WHCTU-
TyToM (MII).

B coctaBe MIU Geinn obpaso-
BaHbl Cleflyloline OTAeNeHUs: acT-
poHoMO-reofie3nyeckoe, GoTo-
reofesnyeckoe, kaprorpago-reo-
Ae3nyeckoe, reofie3nyeckoro
MHCTPYMEHTOBEAEHUA U TOPOAC-
Koe.

1935-1936 yuebGHbI rog ans
MI'N cTan nepenomMHbIM M KUCXOL-
HbIM ANA pAja KpynHeiwux npe-
06pa3oBaHuil U Pe3Koro yiyulie-
HUA BCell mocnefytoueil yyebHo-
NpPOU3BOACTBEHHOW U METOANYEC-
Kot paboTbl. Moyt OfHOBpEMEH-
HO NOABWAUCH [Ba MpPaBUTENb-
CTBEHHbIX MOCTAHOBAEHMSA MO BOM-
pocam panbHeiwero pasBUTUA
reofesnyeckoro By3a. PeweHuem
CHK CCCP ot 5 anpens 1936 r. MI'U
6bin nepepaH u3 cuctembl HKTM B
cuctemy HKB[L, peopraHusosaH u

nepemmeHoBaH B MOCKOBCKUI
WHCTUTYT WHXEHEepoB reopesuy,
a3podhoTOCLEMKM U KapTorpaduu
(MUUTAuK). Bbino opraHusoBaHo
Tpu akynbTeTa: reofe3nyeckuil
CO CMeunanbHOCTAMU «aCTPOHO-
MO-Treofesunsa» U «asapodhoTocLeM-
Ka», KapTorpauyeckuii n reope-
3M4YECKOTo MHCTPYMEHTOBEAEHMUA
CO CMeUManbHOCTbI0 KOMTUKO-Me-
XaHuKa». YBenM4YMnncb HOPMb
npuema. CpaBHMBAA NMWb OfLUH
nepedeHb gucunnnud MUNUTAnK un
KMW, MoXHO npocneguts Orpom-
Hblit NyTb Pa3BUTUA KaK BCEro Kap-
Torpacho-reoje3nyecKoro npoms-
BOJCTBA, TaK U TpeGoBaHMiA, KOTO-
pble NpefbABAAANCH K NOAFOTOBKE
WHXEeHEPHbIX KagpoB.

Moxanyi, B cTpaHe Haiigerca
HEMHOTo BY30B, NpeTepneBWUx
CTOIbKO peopraHu3aLuin 3a Bpema
CBOETO CyLLECTBOBAHUS, 0COGEHHO
Kacawlumxcs BEJOMCTBEHHOMN
NPUHAANEXHOCTU.

Tak, TonbKko ¢ 1917 r. no HacTo-
Awee spema MUUTAuK npuHagne-
Xan cnefyowmm aaMUHUCTPATUB-
HbIM CTPYKTypaM:

— 1917-1929 rr. — [nasnpo-
to6p Hapkomnpoca;

— 1929-1933 rr. — [naBHoe
reonoro-rufpo-reofesnyeckoe
ynpasneHue BCHX;

— 1933-1936 rr. — [naBHoe
ynpaeneHne y4ebHbIX 3aBefeHMuil
Hapkomara Tsaenoi npombilneH-
HOCTU;

— 1936-1938 rr. — [naBHoe
ynpaB/ieHNe rocynapCTBEHHOMN Cb-
emku n kaptorpaguun HKBJ, CCCP;

— 1938-1946 rr. — [naBHoe
yNpaBieHNe reofesun U KapTor-
pacdumn npu CoBeTe HapoAHbIX KO-
muccapos CCCP;

— 1946-1959 rr. — MuHucre-
pcTBO  BbiCWwero 06pa3oBaHuUs
CCCP;

— 1959-1993 rr. — MuHucTe-
PCTBO BLICIIErO0 M CpejHero cne-
uuanbHoro obpasosaHus PCOCP.

B 1993 r. MHCTUTYT nepexun
oyepefHyl0 peopraHusauui B
cBA3M C pecopmoil Bbicwero 06-
pa3oBaHWA W CTan TeXHUYECKUM
VHUBEPCUTETOM, COXPaHMB 3a CO-
6oit 6peHa «MUNTAnK».

B HacToswwee Bpems B Poccum
LBa Cneuuanu3upoBaHHbIX yyeb-
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HbIX 3aBEfEHUA OCyLLecTBAAIOT
MOAFOTOBKY CMELManncToB C BbIC-
wum obpasoBaHuem (6akanaspu-
aT, cneyuanuTeT, MarucTpatypa) u
BbiCcwWweli kBanudukauum (acnu-
paHTypa, [OKTOpaHTypa) KapTor-
pado-reogesnyeckoro npoduna:
MUWUTAuK u Cubupckas rocyaap-
CTBEHHas reofesnyeckas akafje-
mus (CITA). Kpome Toro, B psge
yHuBepcutetoB Poccum Bepetcs
obyyeHre AUCLUMIMHAM «aCTpo-
HOMOreoae3usy, «NpuknagHas re-
OAEe3UA» U «KapTorpadusy.

B MUUTAuK wn CITA npoxoasTt
MOATOTOBKY 6onee 5 ThiC. YeNOBEK,
€)XXErofiHbli BbINYCK CNELUanmcTos
cocTaBnset 6onee 1 ThiC. YeNOBEK.
C 1994 r. 8 MUUTAuK n CITA ocy-
LWecTBNseTCcA MOAToTOBKa 6aka-
NaBpOB-Te€0[}€3UCTOB C eXerof-
HbIM BbINyCcKOM oKono 200 yeno-
BeK 1 ¢ 2000 r. — marucTpos no
reofie3nn C eXerofiHoiM BbIMYCKOB
okono 30 yenoBekK B rof.

MUWTAMK sBnsetca ronoBHbIM
BY30M B 00/1aCTU reofe3nyeckoro
o6pa3oBaHus 1 Ha ero 6ase pabo-
TaeT yyebHO-MeTOAMYECKOe 00be-
AMHEeHWe B obnactu reogesnu u
cdoTorpammeTpumn, B KOTOpPOM 3a-
peructpuposaHo 35  BbICWKX
yuebHbIx 3aBeaeHnit Poccum.

MoXHO KOHCTaTMpoBaTb TOT
(haKT, 4TO BbINYCKHWUKM BY30B B 06-
nactu reogesuu obnagatoT GyHaa-
MeHTaNbHbIMY 3HAHUSMU B COYe-
TaHUW C WUPOKMMU npoceccno-
HaNbHLIMM HaBblKamu. MHorue u3
HUX yCMewWHo paboTaloT He TONbKO
B POCCMIACKMX HAYYHO-MPOU3BOA-
CTBEHHbIX OpraHu3auusax, HO W B
BeAyLWMX 3apyOeXHbIX KOMNaHUAX
KapTorpado-reose3snyeckoro
npocuns.

CoBpeMeHHble [OCTUXEHUS B
TEopUM U MpaKTUKe KapTorpado-
reofiesnyeckux paboT Hawau ot-
paxeHue B hefepanbHbIX rocyaa-
pcTBEHHbIX cTaHpapTax (Proc)
TpeTbero nokonenuna. B MUNTAuK
NOArOTOBNEH W yTBepxkaeH MuH-
o6pHayku Poccum ®r0OC no Han-
paBneHuto «feonesns n gucTaHum-
OHHOE 30H[MPOBaHMEY A5 NOLTO-
TOBKM GaKanaBpoB C YeTblpexner-
HUM CPOKOM 0GYyYeHUs 1 nocneay-
folel NOArOTOBKM MAarucTpos c
ABYXJIETHUM CpOKOM. B nepeuHe

HanpasJeHUN mNoAroToBku (cne-
LManbHOCTeit) Beicwero npodec-
cuoHanbHoro o06pa3oBaHus ¢
npucBoeHnem  KeanuduKkaumuu
(CcTeneHmn) «cneumanmucT», yTBepx-
geHHbiM  [paButenscteom P®
30.12.2009 r., Hawna mecTo u
CNewunanbHOCTb «NPUKNAaHAsA reo-
Je3us» CO CPOKOM MOArOTOBKM 5
ner. [JOpyrumn  cnosamu, B
MWWTAKK, Hapsgy ¢ nogrotoBkon
6aKkanaBpoB M MarucrpoB, COXpa-
HAETCA NOATOTOBKA MHXXEHEepPOB No
NpUKNAZHON reofesunu. B
HacTosuee Bpems ®rOC Ha cneuu-
aNnbHOCTb KNPUKNAAHAA reofe3na»
HAaxoOWUTCA Ha VTBEPXAEHWUU B
MuHo6pHayku Poccuu.

BBefeHne HOBbIX CTaHAApTOB
CBA33HO C MNpUCOeLUHEHUEM B
2003 r. Poccun k bonoHckoit pek-
napauuyu 1 nepexope Ha ABYXY-
pPOBHEBYID CHUCTEMY MOAFOTOBKM
cneynanucToB «bakanaep — Ma-
TUCTP».

MWWTAMK Hakonun pocTaTtou-
HbIl ONbIT MOAFOTOBKM Gakanas-
POB U MaructpoB TEXHUKU W Tex-
HOMOTMM NO HanpaBneHutw «leo-
Ae3unsy, Oyayuu ofHUM U3 NepBbIX
By30B Poccuu, pa3paboTaBlinx
BHeZpMBLIKX B y4yebOHbIi npouecc
BTOpOe MOKONeHWe CTaHAApTOB
ewe B 2000 r. 3a 3to Bpemsa U3
CTEH yHUBepCUTeTa BhIWO Gonee
300 6akanaspos 1 200 marucTpos
TEXHWUKM U TEXHONOTUK NO Hanpas-
nenuto «leopesusa». bonee yem
10-neTHUI ONbIT NOATOTOBKM Oa-
KanaBpoB M MarucTpoB mnokasas,
4TO OHM BOCTPeHOBaHbI NPONU3BOA-
CTBOM U [pyroe HauMeHOBaHue
KBaNM(PUKaLUKM He BAUSET Ha WX
Tpynoyctpoicteo. MUUTAuK He
NOMyYnn HW efUHOT0 HapeKaHus
Ha YPOBEHb UX 3HaHWI1 B 0bnacTu
reofesuu.

CnepyeTt OTMETUTb, YTO BbIMYCK-
HUKW BCeX YpOBHEN MNOArOTOBKM
MWUWTAnK Bceraa nonb3oBanuchb
HEU3MEHHbIM CMPOCOM B pas3nuy-
HbIX Chepax geaTensHocTu. Bupgu-
MO Ka4eCTBa, KOTOpble 3aKafiblBa-
toTca Bymywemy reogesucty (cno-
COBHOCTL paboThl € LUhPOBOW MH-
tdbopmaunen, BHUMATENbHOCTb K
pesynbrataM W3MepeHud u ux
OLEHKa, CaMOCTOATENbHOCTb B
NPUHATAM pELleHUit, npakTuyec-

Kas HanpasieHHocTb B paboTe C
npubopamu, B TOM YMCie C INEKT-
POHHOI annapatypoii u ap.) aBns-
toTCs BOCTPEOOBAHHBIMU HE TOJb-
KO npu npoBefeHun Tonorpado-
reofesnyecknx pabor.

MUUTAMK — 370 Bepyliee B
Poccun  cneumanusupoBaHHoe
Bbiclee yyeGHOe 3aBefeHne Kap-
Torpado-reofe3nyeckoro npogu-
na. Bbicokoe kayecTBO cneuua-
JUCTOB,  MOATOTOBJEHHBIX B
MUWTAMK, npu3HaHO He TOMbKO B
Poccum, HO M Bo MHOrux cTpaHax
mupa. TbicAYM  BbINYCKHUKOB
MWWTAuK paboTaloT Ha npegnpu-
ATMAX U cTpoiKax Poccuu, yyerble
VHUBEpCUTETa aKTUBHO Y4YaCTBYIOT
B CO3[aHWU U 3KCnayaTauuu Bbl-
COKOTOYHbIX FOCYAAPCTBEHHBIX re-
0fe3MYeCKNX CeTeil, pasBUTUN W
BHEAPEHUMN CMYTHUKOBbLIX HaBUra-
LIMOHHbIX TexHonoruii, 'MC-TexHo-
norut u pp. Cpean BbiNYCKHUKOB
MUWTAuK Tepown Cosetckoro Coto-
3a n Poccum (B.M. CaBuHbIX,
B.B. Uubnues, .M. TuaseHko,
E.C. YepHseB), naypeatsl JIeHUHC-
kon u locypapcTBeHHOW npemuin
(®.H. Kpacosckuit, ®.B. [po6bi-
wes, A.C. ly6osuk, C.B. Enucees,
b6.B. Mepsepes, J1.®. lnues u
Ap.). 3a nocnepHue 10 net 5 npo-
teccopos MUUTAuK ypocTtoeHsl
npemun Mpesugenta PO B obnac-
T 06pa3oBaHms, a 15 yyeHbIX fB-
nawTca  naypeatamu locypap-
CTBEHHbIX NPeMuii B 061aCT Hay-
KM U TEXHUKMU.

YucneHHocTb npodeccopcko-
npenojaBaTeNbCcKoro CocTaBa B
MUUTAKK (c yuyeTom coBmecTuTe-
nei) Ha 1 auBaps 2010 r. coctas-
nana 583 4enoBeKa, M3 HUX: B
LOJKHOCTW npodeccopa — 144
yenoseka (24,7%), B LOMKHOCTM
poueHTa — 340 yenosek (58,3%).

YHuBepcuTeTCkUuit obpasosa-
TenbHbli  KoMnnekc MUUTAnK
BK/lOYAeT wWecTb (aKynbTeToB
AHeBHOro 00yuyeHus, dakynbTeThl
BEYEPHEro M 3a04HOro oby4eHus,
takynbTeT 00YYEHUs MHOCTPaH-
HbIX TpaKAaH, haKynbTeT NoBbIlLe-
HUA KBanMdUKaLum npenosasare-
Neil BY30B W NepenofroToBKM cne-
LManuUCTOB, aCNUPAHTYPY W [OKTO-
paHTypy, AECATKM yyebHbIX U Ha-
YUYHbIX abopartopuii. K HUM OTHO-



0B MIEN

cATcs nabopatopuu reogesnyec-
Koro npubopocTpoeHus, o6padot-
KM CNyTHWKOBOW MHGOpMaumy,
MHPOPMALMOHHBIX TEXHONOTUIA U
OMUCTAaHUMOHHOMO 00y4YeHUs, 3KO-
NIOrMYecKoro KapTorpaduposa-
HUA, LEeNneBoW JIUHTBUCTUYECKOM
noAroToBKW, LEHTP No ynpasne-
HWIO0 KaYeCTBOM, LLleHTp No TPYAOY-
CTPOICTBY BbIMYCKHUKOB, y4ebHO-
NPOM3BOACTBEHHbIE LEHTPbI pen-
porpacdum n Poccuitckuii kapTor-
paduyeckuit LEHTp, pepakuusa
XypHana «W3BecTua By3oB. [eope-
38 M aspodoToCbeMKa», Tpu
y4yebHbIX MONUTOHA, Y4yeOHO-BbI-
yncnuTenbHole  akynbTeTCKue
LEHTPbI, y4ebHO-reoe3nyeckuii
My3eit, 6ubamoTteka v ap. B coctas
YHMBEpCUTETA TaKXe BXOAAT ABa
npocdunbHbix Konnemxa: Konnegx
reogesuun n kaptorpadum u Kupo-
BCKUMI KONMNep) CTPOUTENbCTBa,
3KOHOMMKM W NpaBa, YTo No3BONA-
€T OopraHu30BaTb HENpepbiBHYIO
NOATOTOBKY CNeuuanuctoB OT
CpefHero CneuuanbHOro A0 BbIC-
wero npodeccMoHanbHoro obpa-
30BaHuA.

B HacToAwee Bpems B
MUWTAuK obyuyaetca 7719 cry-
JeHTOB W acnupaHToB u3 Poccun,
ctpaH CHI u ganbHero 3apy6exbs.
ExerogHblii npuem CcTyaeHToB B
yHuBepcutet coctasnaeT 2000 ve-
NIOBEK, B TOM YucC/ie AHEeBHOro 06y-
yeHua — 1200.

B 2009 r. B MUUTAKK peanun3zo-
BblBaNOCb 124 nNuLEH3MPOBAHHbIX
npodeccuoHanbHbix 06pa3oBa-
TeNbHbIX MPOrpamMm, U3 HUX: acnu-
PaHTCKOW noprotoBkn — 8, fo-
NoNHUTENbHOTO 00pa3oBaHUs —
12, Bbicwero npoheccMoHanbHOro
obpasosaHus — 33, cpefHero
npodeccuoHansHoro obpasosa-
HMs — 35, HaYanbHoro npodeccu-
OHanbHOro obpasoBaHus — 36.

CTpyKTypa KOHTUHIeHTa CTy-
LEHTOB MO YKPYMHEHHbIM rpynnam
cneumManbHocTen npepcTasieHa
Ha pUCYHKe.

3HauuTenbHas 4acTb BpPEMEHU
pabotbl Konnektusa MUNTAUK ot-
BOAMTCA Ha HayyHble uccnepoBa-
HUA KaK yHAAMEHTaNbHOrO, TaK U
NpUKNagHoro xapaktepa. B cpeg-
Hem 3a rof, B MUTAuK BbinonHser-
ca po 70 HayyHo-uccnepoatesib-

Mincpapmspa i H SpEATERTY DS
BEMHCMMTSNEHER TEXHHES

MEPSopOCTROEHNS
W OMTOTEXHHES

Crpowimiecivn

| CTRCTRENHRE
HEYEH MymasiTapHse Ky
HyneTypa M MoKycoTES

SHOHOMERE
1t TR NS HME

Wi fopmagio neH
S8320NacHOCTE

[E0neawA W NSy CTPOHCTED

KowmuHzeHm cmydeHmos, o6y4yaembix 8 MUMTAuK 8 Hacmosuwiee 8pems

CKUX paboT no TemaTuKe KapTorpa-
tho-reofesnyeckoro npocuns.

MoaroToBKa Hay4yHbIX M Hayu-
HO-NefarorMyeckux Kafpos BbIC-
Wweit kKBanUUKaLmu, oCylLecTBNA-
emas yepes acmupaHTypy, [OKTO-
paHTypy W COMCKaTenbCTBO, ABNA-
eTCA OAHWUM W3 BaXHeWWux Han-
paBNeHuit Hay4YHO-TEXHUYECKOW
LeATeNbHOCTH YHUBEPCUTETA.

MoaroToBka acnupaHToB Be-
LeTcA No OYHOW W 3a04HON op-
MaM 0by4YeHWs Ha GIOAKETHON U
LOrOBOPHON OCHOBAx Mo TpeMm OT-
pacnsM HayK 1 8 cneyuanbHOCTAM:
TexHUYeckume Hayku (cneyuans-
HOCTb «OMTWUYECKME W ONTUKO-
3/IeKTPOHHbIE NpUOOPbI U KOMN-
JIEKCbI»), 3KOHOMUYECKNE HayKM
(cneunanbHOCTb «3KOHOMUKA U
ynpaBneHne HapoAHbIM XO03Aii-
CTBOM: 3KOHOMMWKa, OpraHu3aums
W ynpaBieHue NpefnpuaATUAMY,
0TpacnaMu, KOMNIEKCaMn») U Ha-
VKM o 3emne (cneuuanbHoCTM:
«3eMJ1eyCTPOMCTBO, KafacTp U Mo-
HUTOPUHT 3EMENibY», «Te0fe3ns,
«KapTorpacusy, «a’spoKocmuyec-
Kue uccneposanuna 3emnu, gotor-
pamMMeTpusy, «reouHdopmaTuka,
«re03KoNorus»).

MoproToBKa [OKTOPAHTOB OCY-
LWecTBAAETCA NO NATU Cheyuanb-
HOCTAIM: «ONTUYEeCKMe W ONTUKO-
3/1eKTPOHHbIE MpUBOPLI M KOMN-
JIeKChl», «3eMJIeyCTPOMCTBO, Ka-
[acTp M MOHUTOPUHT 3eMelNby,
«reopesunsay, «KapTorpacusy,
«a3poKoCcMuyeckue wuccneposa-
HWs 3emnun, hoTorpammeTpus».

MWUWTAKK rotoBuT KBanuduum-
POBaHHbIX CMeLManucToB Ans 3a-
py6exHbIX CTpaH, HauyuHas ¢
1948 r. B uymcne nepBbIX CTpaH,

NpUCNaBWKUX CTYAEHTOB AN 00y-
yeHus, Gbinu Anbanus, bonrapus,
Monbwa, Yexocnosakua, Kutan u
KHAP. 3a 60 net B yHuBepcuteTe
obyuanuch Gonee 2000 uyenosek
n3 96 ctpaH Mupa (MOArOTOBM-
TeNnbHoe oTaeneHne — 180, nHxe-
Hepsl (cneyuanuctsl) — 1500,
KaHOMAAThl TEXHUYECKUX HAyK —
200, ctaxepbl — 200 yenosek). B
HacTosliee BpeMA B yHUBepcUTeTE
yunTbca 170 MHOCTPAHHBIX TpaX-
JaH u3 25 cTpaH panbHero u
GAMKHEro 3apy6exbs.
YHMBepcuTeT NpoAoNKaeT ak-
TMBHO paboTaTb B paMKax COBMeCT-
HbIX ~ HAayyHO-06pa30BaTesbHbIX
NPOEKTOB C 3apy6exHbIMU NApTHE-
pamu (obliee KOMMYECTBO 3apy-
GeXHbIX OpraHM3auuii, C KOTOPbIMKU
OCyLLEeCTBNAETCA COTPYAHUYECTBO
Ha [OrOBOPHOI OCHOBE — 24).
MesrocynapCcTBEHHbIM COBETOM
no reofesnu, kaptorpaduu, kaga-
CTPY U LUCTAHLMOHHOMY 30HAUPO-
BaHWK 3emMau rocypapcts —
yyactHukoB CHI 6bina npuHsaTa
peKoMeHpauMs 0  nNpupaHuu
MUWUTAUK crtatyca 6a3oBoii opra-
Hu3auuu ctpad CHI no nogrotos-
Ke Kaf,pOB B YKa3aHHbIX 06nacTax.
MWWUTAMK npuHan yyactue B
KOHKypce By30B Poccun no npor-
pamme pa3BuTMa HaLMOHaNbHbIX
nccnenoBaTeNbCKUX YHUBEPCUTe-
ToB Poccun Ha 2010-2014 rr. v Ha
nepuon pno 2019 r. [lporpamma
MUUTAnK «Pa3Butue cuctemsl
KafpoBOro obecneyeHus Hauuo-
HaNbHON MHPACTPYKTYPLI NPOCT-
PaHCTBEHHbIX AaHHbIX WM KOCMM-
YeCKNUX reonHMOpPMaLMOHHBIX TeX-
HOIOTMiA» NpedycMaTpuBaeT pado-
Ty Hay4yHOro ¥ npodeccopcko-
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npenofaBaTeNbCckoro  COCTaBa
yHUBEpCUTETA N0 peanusayuu
KOMMJIeKca HayyHbIX U 06pa3oBa-
TENIbHbIX NPOEKTOB, COOTBETCTBY-
fOWNUX NPUOPUTETHLIM HanpasJe-
HUAM Pa3BUTUSA, TAKUM KaK:

— KOCMUYecKas TexHUKa U
TEXHOJIOrUY;

— HaHOWHXKEeHepUs;

— MH(OPMALMOHHO-KOMMYHU-
KalLMOHHbIe TexXHoNoruu, uHbpa-
CTPYKTYpa  MpPOCTPAHCTBEHHbIX
[aHHBIX;

— BOOpPYXKeHUEe, BOEHHAsA W
cneunanbHas TexHUKa, CUCTEMb
NPOTUBOAEICTBUS TEPPOPU3MY;

— CUCTEMbl HenpepbiBHOTO
KapTorpacto-reofesnyeckoro o06-
pasoBaHus.

04Ha 13 OCHOBHbIX 3343y, CTOS-
WnX nepeps yHMBEPCUTETOM — 3TO
nepexof Ha [BYXYPOBHEBYIO CUC-
TeMy 06pa3oBaHus «bakanaep-ma-
TUCTP» U BHEApEeHUe B y4ebHblii

npouecc TPeTbero MOKONEHUs
oroc.
KopeHHOe o0TaM4YMe HOBbIX

CTaHAApPTOB 3aK/OYAETCH B KOM-
NETEHTHOCTHO-OPUEHTUPOBAHHOIA
HanpaBsiieHHOCTU 06pa3oBaTesib-
HbIX Mporpamm, Gasupyloleiics, B
OCHOBHOM, Ha OMnbiTe 3apybexHON
BbiCWeN WKobl. KoHuenTyanbHbIM
A/IPOM HOBbIX CTaHAAPTOB AB/AET-
CS KOMMETEHTHOCTHBIN Moaxon K
0XMJAeMbIM pe3ysibTataMm Mogro-
TOBKM CMeLuanucToB Ha OCHOBE
06pa3oBaTesibHbIX  TEXHONOTUIA,
METO0[0B, OpraH13aUnNoHHbIX
topm, yuebHoit cpepbl u T. A. Me-
PEeHOC aKLeHTa C npegMeTHO-AuC-
LUMNAMHAPHON M COAEpKaTeNbHON
CTOPOHbI [AEACTBYIOWMX CTaHAap-
TOB Ha OXWAAeMble pe3ynbTarl
06pa3oBare/ibHOro npotecca ciy-
UT OTPAXKEHUEM BAXKHENLMUX MU-
POBbIX TEHAEHUWA B PaA3BUTUM
BbiCWEro 06pa3oBaHus.
KomneteHuun u pesynbrathbl
o6pa3oBaHus paccMaTpuBaloTCcs
KaK rnaBHble LiefleBble YCTaHOBKU
B peanusauuu CTaHAaapToB, Kak
WHTErpupylolliee Hayano Mopenu
BbINYCKHMKA. KoMneTeHTHOCTHast
MOfieNib BbINYCKHMKA HOBO (hop-
Mauuu, C OJHON CTOPOHbI, OXBa-
ThIBAET KBANIM(UKALMIO, CBA3bIBA-
ouy ero Oyayuyio AeaTesb-
HOCTb C MpeaMeTamu U oObeKTa-

MW TpyLa, C Opyro — oTtpaxaer
MEeXAMUCLUNIMHapHole TpeboBa-
HUS K pe3ynbTaty obpa3oBaHus.
Mpu 3TOM, KOMNETEHLWUN NoApa3-
LeNATCa Ha ABe rpynnbl: obule-
KynbTypHble  (yHUBepcanbHble,
HapnpefmeTHble) U npodeccuo-
HanbHble (NpeaMeTHO-cneundu-
yeckue, NpeaMeTHO-CMeLnanusm-
poBaHHble). [epBble ABAAOTCA
NepeHOCUMbIMU U MEHee KeCTKo
NPUBA3aHHLIMU K O0ObEKTY W
npegmeTty Tpyaa. Bropele oTpaxa-
0T npodeccuoHanbHyl0 KBanu-
tukaumo.

Pe3synbTathl 06pa3oBaHus K
KoMneTeHLUMMU YCTaHaBNMBAIOTCS
He TOJIbKO Ha YpoBHe KBannuKa-
LMK, HO N Ha YPOBHe KaK LUKNOB
yueOHbIX AWCLUNAUH, TaK WU OT-
LeNbHbIX Y4ebOHbIX [UCLUNIUH
(mopyneit). OpueHTauus Ha KOM-
neTeHLUMN cnocobCTBYET YCTaHOB-
NleHuto 6onee NNACTUYHON CTPYK-
TYpbl  y4eOHBIX LUCLUUNAUH W
obecneuynBaeT CpaBHEHWE YpoOB-
Heit KBanuduKaumin B Hauuo-
HaNbHOM U  MeXAYHapoAHOM
macuTabe.

CTpyKTypa HOBOro mnoKoneHus
06pasoBaTeNbHbIX CTaHAAPTOB M
NPOrpamM, 3aK/OYEHHbIE B Heil
MexaHW3Mbl MOCTOAHHOTO 06HOB-
JIEHUs, NpU3BaHbI 0becneynTs Le-
NnecoobpasHyl Mepy AWHAMUY-
HOCTU W MOJBUXHOCTM, CTONb He-
06x04MMyt0 B COBPEMEHHOM MUpe.
B KOHUenTyanbHble OCHOBAHMSA
HOBbIX CTAaH[,APTOB BOLL/YN BaXHble
acnekTbl, OTpaxaloLme cBa3b poc-
CUNCKOW BbICWEN WKONbI C Bepy-
MMM 0OLEMUPOBLIMM, BKIIOYAS
eBponeickue TeH[eHLUN B pa3Bu-
TN COBPEMEHHOTO BhICLIEro 06pa-
30BaHus.

HoBbIN CTaHAAPT MHOTOYPOBHE-
BOW MOAFOTOBKM CMeLnanucToB
Tonorpado-reofe3nyeckoro npo-
W3BOACTBA OCYLLECTBAAGTCA MO
HOBOMY HamnpasieHuio obpa3oBa-
Hus «leope3ns u AUCTaHLMOHHOE
30HAMPOBAHMEY, B KOTOPOE BKIIO-
YalTcsA TaK HasbiBaemble npodu-
au. NMpodunb — 370 y3KOHanpas-
NleHHaa cneuuanu3aluns B pamkax
Hanpasnenus. Bbibop npoduneil
npefoCTaBNeH YyYyeHbIM COBeTaM
By30B. Ana MAUTAMK — 3710 Ha-
60p TPaAMLMOHHBIX CrelmranbHoC-

TeW, C y4eTOM COBPEMEHHbIX MOT-
peGHoCTe 3KOHOMUKH.

YyeHbit cosetr MUUTAuK yrt-
BEpPAWN ANs HanpasneHus «leope-
3UA M OUCTAaHLWUOHHOE 30HAWPO-
BaHWe» cnegylolwme npodunn:
«reofe3nsa», «KocMuyeckas reo-
Ae3Us M HaBUraLusay, «uccnepo-
BaHWe NPUPOJHbIX PECYpcoB Me-
TOLAaMWU AUCTAHLMOHHOMO 30HAU-
poBaHUA», «a3pOKOCMUYecKue
CbeMKM U (OTOrpamMmMeTpua» u
«MHdPpacTpyKTYypa npocTpaH-
CTBEHHbIX IAHHBIXY.

XapaKTepHoii 0COBEHHOCTbIO
y4yebHOro niaHa HOBOrO Hanpas-
NeHus sBnseTcs o006s3aTesbHbI
denepanbHblil KOMNOHEHT yyeb-
HbIX ANCLMNAWH Tpex Luknos (ry-
MaHUTapHOro, ecTeCTBEHHO-Hayu-
HOrO U npodeccuoHanbHoro),
eAuHbIA ons Bcex npoduneit Han-
paBneHus. Pasnuyue B NoAroTos-
Ke L1 pa3HbIX npodunei ocHoBa-
HO Ha TaK Ha3blBaeMoi BapuaTus-
HOM 4YacTM AUCLUNAWH LUKIOB,
BK/IIOYAIOWEN TaKKe AUCLUMAUHBI
no BbIGOPY CTyAeHTa. Takas CTpyK-
Typa y4ebHOro njaHa HaknafblBa-
€T onpefeneHHble yCIOBUSA B opra-
HU3auuMu yyeGHOro npolecca, B
TOM uyucne TpebyeT CTPYKTYpPHOI
nepecTpoiku  noapasgeneHuii
yHuUBepcuteTa — (DaKynbTeTOB M
Kadenp.

MOXHO KOHCTaTMpOBaThb, YTO K
175-netunio NOAroTOBKMN UHKeHep-
HO-reofle3anyecknx Kagpos npo-
theccopcko-npenofaBaTenbCkuin
coctaB MUUTAuK Hakonun 6Gec-
LleHHbI OnbIT 1 obnagaer pocra-
TOYHBIM MOTEHUMANoOM Ana pelue-
HUA HOBbIX 3afjay, CTOALMX Nepes
BbicWwen WwKonon Poccum.

RESUME

There is given a brief history of
the stages of foundation and
development of the Moscow State
University of Geodesy and
Cartography as Russia's higher
educational institution. A role of
the University is marked as that of
the leading educational institu-
tion in the field of geodetic edu-
cation. Features of training spe-
cialists in light of the new educa-
tional standards introduction are
reviewed.
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TEXHOJIOTUU

MPOBJIEMbl YCTAHOBKU W
COXPAHHOCTU ObOPYAOBAHMUA
ABTOMATU3UPOBAHHbIX CUCTEM
MOHUTOPUHTA

0.B. EBctachbeB («®Pupma I.O.K.»)

B 1994 r. okoHuun cakynsTeT NpuknagHon kocmoHaBTuku MUWTAMK no cneumanbHOCTM «KocMuyeckas
reofesns u Haesurauusa», B 2002 r. — dakynabTeT 3KOHOMUKM M MapkeTuHra TY (MAW) no cneuuanbHocTH
«OpraHu3auus NnpeAnpuHUMATeNbCKoit geatensHoctuy. C 1994 r. pabotan B komnanum NMPUH, c 2001 r. — B 3A0
«leoTexcepsuc-2000». C 2004 r. — BeayLuil CNeLUanucT no CNyTHUKOBOMY reofie3uieckomy 060pyLOBaHUIO B
peruoHanbHoM oduce Leica Geosystems. C 2009 r. no HacTosuee Bpems — Beaywuit akcnept 000 «Pupma

[.0.K.».

A.N. AweHko («Pupma I.O.K.»)

B 1985 r.

OKOHYMN MOCKOBCKMIA aBMALMOHHbLIN MHCTUTYT NO CneunanbHOCTU «KOHCTpyMpOBaHWE

BbIYUCANUTENbHBIX GOPTOBLIX CUCTEM». Mocne okoHYaHusA uHcTuTyTa cayxua B BC CCCP. C 1987 r. pabotan Ha
aBuanpepnpusTuu, ¢ 1996 r. — B komnaHum «TpaHcaspoy, ¢ 2001 r. — B obaacTu cTpouTenbHoro 6usHeca. C
2007 r. — BepywWwMit Cneyuannuct no CUCTeMaM MOHMTOPWHTa B pervoHanbHoM ocduce Leica Geosystems. C
2009 r. no HacTosLee BpeMs — BEeAYLMIA IKCMEpT no cucTemam MoHuTopuHra 000 «dupma I.O.K.».

Ha Tekywem 3Tane pasBuTus
TEeXHONOrWit HabNAeHU 33 fe-
hopMaLMUAMU MHXKEHEPHBIX CO-
OpYXXEHUIA W NPUPOLHBIX 0OBEK-
TOoB 60/blIOE 3HaYeHWe npuobpe-
TaloT aBTOMATU3MPOBAHHbIE CUC-
Tembl MOHuTOpuHra (ACM). ACM
BK/JOYAlOT pasHoobpasHoe Mo
Ha3HAYeHWI0 U CTOUMOCTU 060py-
[OBAHME: AHTEHHbI CMYTHUKOBbIX
npuemunkos MHCC, aneKTpoHHbIe
TaxeoOMeTpbl, YKNOHOMEPbI, OTpa-
KaTenu u T. N., N03BONsAKLLEE NO-
NyyaTb [aHHble, XapaKTepusyto-
lWne COCTOsIHUE U3Y4aeMoro 0bb-
€KTa C pasHblX CTOPOH.

B 310t cTatbe npuBogATca pe-
KoMeHAaLmm no 3awmre 06opyno-
BaHWs, CXEMaM ero pasmelieHus,
KOTOpble A1 KaXAO0ro OTAe/bHO-
ro cfiyyas U KOHKPETHbIX aBTOMa-
TU3UPOBAHHBIX CUCTEM MOHUTO-
pUHra TpebytoT feTanbHoil paspa-
60TKM C y4yeToM ocobeHHoCTel
o0bekTa, cneuuduku Habnwoge-
HWii 1 06PabOTKM pe3ynbTaToB U3-
MepeHun.

B HacToswee Bpems npu Hanu-
4MU BbICOKOTEXHONOTMYHOMO 060-
PYLOBAHMA, Pa3BUTLIX CPeacTs

KOMMYHMUKaLUIA, MOLWHbBIX BblYMC-
JINTENbHBIX CUCTEM, YHWUBEPCasb-
HOro nporpamMmHoro obecneye-
HUS W BbICOKOKBAIU(ULMPOBAH-
HOro nepcoHana NPoeKTHbIX 610po
co3pgaHne ACM He npeacTasnser
0C0o0ObIX TeXHUYECKUX npobnem. U
He CMOTpS Ha TO, YTO 3TO [OBOJIb-
HO TPYLOEMKWii npouecc, uMes
peanbHblit 3aKa3, onpepeneHHbli
GI04XKET M BpeMs, BMOJHe BO3-
MOXHO pa3paboTaTb, c034aTb U
YCTaHOBUTb CUCTEMY MOHUTOPUH-
ra Ha KOHKpeTHoM oGbekTe. MMoc-
Je  YCTaHOBKM NOCTOSAHHO
JencTBylolWen aBTOMaTM3NpPOBaH-
HOW CUCTEMbl MOHUTOPUHTA Heob-
XOAMMO obecneynTb ee Henpe-
pbIBHYIO  paboTocnoco6HOCTL.
TpafMUMOHHbIE CpeacTBa nepuo-
LWNYECKOTO MOHUTOPMHIa 3Hauu-
TENbHO OTNNYAIOTCSA OT AaBTOMATU-
3UPOBAHHBIX CUCTEM, NPEXK/E BCe-
ro TEM, YTO OHU (YHKLUOHMPYIOT
HENpPOLOMKUTENBHOE BPEMS U Ha-
XOAATCSA MOA NPUCMOTPOM ChewLu-
anucToB UM oxpaHsl. Paspabot-
yukam ACM npuxopgutcs npuHM-
MaTb Mepbl A5 obecneyerus bec-
nepe6oiHoit paboTsl 06opynoBa-

HUA U €ero 3alWuTbl OT BO3feu-
CTBMA BHeWHMX (AKTOPOB, K KO-
TOpbIM OTHOCUTCA BAUSHUE MO-
FOLHO-KANMATUYECKUX YCOBUIA,
cnopsl 1 dayHel, a Takxke nofen.
Clofa BXOAAT BOMPOCHI 3aWUTbI
060pyLOBaHMA OT HECaHKLMOHM-
POBAHHOTO [OCTYNA K HEMY U aK-
TOB BaHjanu3ma. Bawpanusm —
0f4Ha W3 [NAaBHbIX BO3MOXHbIX
NpUYMH noBpexaeHus obopyno-
BaHMs aBTOMATU3MPOBAHHbIX CUC-
TEeM MOHWTOpPUHTA He TONbKO B
Poccumn, HO u B Apyrux cTpaHax
Mupa.

CroumocTb coBpemeHHbIXx ACM
3HAYNUTENbHO Bbile TPAAWULMOH-
HbIX MEPUOLUYECKUX CPEACTB MO-
HutopuHra. ACM ponmxHbl nop-
LEPXKMBATb NOCTOAHHYIO 3KCMya-
TaLMOHHYIO TOTOBHOCTb U 6e30T-
Ka3Ho paboTaTb 24 4aca B CYTKM,
eXefHeBHO, B TeueHune 365 u 6o-
nee fiHei, 6e3 HenpeaBMaEHHOMO
npepbiBaHuA HYHKLUOHMPOBA-
Hus. OyeBMpHO, YTO NMpuM paspa-
60TKe aBTOMATU3UPOBAHHBIX CUC-
TEM MOHWUTOPMHra Heob6XofuMO
yOEensTb Ccepbe3Hoe BHUMAHWE
obecneyeHnto nx 6e30MacHoOCTH 1
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3awmre. Cnocobbl 3alWnThl U Tex-
HUYECKMe pelleHus B 3ToN obnac-
T JONXKHbI ABAATHCA BAXHOW
yacTbto NpoekTa cuctembl. Heob-
XOAMUMO OTMETWUTb, YTO MPOEKTU-
pOBaHMe, yCTAaHOBKA M 3KCMJIyaTa-
L1s aBTOMATU3MPOBAHHbIX CUC-
TEM MOHWTOPWUHIA, HA3EMHOI
MHGPACTPYKTYpbl  CNYTHUKOBBIX
CUCTEM TOYHOTO NMO3ULMOHNPOBA-
HUS yXKe MMEeeT MacCoBbIii xapak-
Tep. Bmecte ¢ Tem hakToB BaHaa-
nM3Ma CTaHOBMTCA BCe Gonblue.
MoaTomy coobuwectBo pa3pabot-
4yuKoB 1 nonb3osateneir ACM co-
GupaeT n 0606LwaeT npakTUyec-
KWIA NONOMKUTENbHBIA ONbIT WC-
noNb3oBaHMs MOAOGHBIX CUCTEM,
BKIOYas U obecneyeHne 6e3o-
nacHoctu. Paccmotpum nogpo6-
Hee OCHOBHble MOMEHTbI, NPaKTu-
YecKue COBETbI U HEKOTOpbIE NpH-
Mepbl CMoco6oB 3awuTel 06opy-
LOBaHuA.

B 3aBucumocTu oT 3agau, pe-
WaeMbIX CO3[laBaeMoi CUCTEMOMN,
W CYLLECTBYIOLLMX YCIOBMIA 060pY-
noBaHue ACM moxet ObiTb ycTa-
HOBMEHO Ha OXpaHAeMoW uAn
COBCEM HEOXpaHsemoil o6wup-
HOW Tepputopun. K coxanenuio,
HafMyMe oxpaHbl He BCerga crno-
COoBCTBYET COXpPAaHHOCTU 060pyAO-
BaHuA. [Topoin cOTpyAHMKM Oxpa-
Hbl UM NepCcoHan Ha o6bekTe, rae
YCTAHOBNEHO  M3MepUTenbHoe
060pyR0BaH1e, ABAAIOTCA NpUYN-
Holt c60s B paboTe cucTeMb, NoC-
KOJIbKY OHM CMelLaoT 060pyaoBa-
HME CO CBOMX MECT MO HeocTo-
POXXHOCTU MU U3-33 Ype3MepHo-
ro ntobonbitcTBa. Tem Gonee Ha-
NMYne OXpaHbl He ABAAETCA NaHa-
Leer OT BO3[ENCTBUA MOrofHO-
Knumatnyeckux dakropos. OgHa-
KO, KaK MoKa3blBaeT OMnbIT, CO3Ja-
HWEe MOCTOAHHO [eiCTBYOWENR U
paboTtocnoco6Hoit ACM BnonHe
peanbHo, Npu TIWaTeNbHOM Npopa-
6oTKe NpoeKTa B YacTu obecneye-
HUA 6€30MaCcHOCTU U COXPAHHOC-
TM 060pyaoBaHus.

CywecTByloT [Be cTpaTeruu
obecneyeHus coxpaHHocTh 060-
PYAOBAHMA: aKTUBHAs M Maccue-
Has. AKTUBHas cTpaTerus Hanpas-
NeHa Ha 3alMTy OT feiicTBuii Ye-
NIOBEKA W CBA3aHa C npegynpex-

[eHMEeM nepcoHana Ha obbekTe, a
TaKXe C BO3[eiCTBMEM HA MHe-
HWe HaceneHus yepes CpeAcTBa
uHcdopmaLuumn. TaccuBHbIA NyThb
3aK/0YaeTCa B NpefoTBpalleHNm
noBpexaeHus 06opynoBaHuUs ny-
TeM 3alUTbl U3MEPUTENbHbIX NPU-
GOpOB M OTAENbHbIX AATYMKOB B
MecTax X YCTaHOBKMU, a TaKKe Ka-
HaNOB KOMMYHUMKALMMA 1 Nporpam-
MHOro obecrneyeHUs OT HeCaHK-
LLMOHWUPOBAHHOrO AOCTYNA U XaKe-
PCKUX aTak.

~ AKTUBHaa 3awuta o6opyao-
BaHuA

B npouecce npoussopcTBa U
[OCTaBKM 000pyaoBaHWe Npoxo-
AWUT CNOXHbIA NyTb JOTUCTUKK.
OaHUM 13 cnocoboB aKTUBHOW 3a-
wuThl 060pynoBaHus ACM sensert-
€A HAHeCeHWe 3TUKETOK U Hafnu-
ceil, yKa3blBawlux, 4To 06opyao-
BaHWE MMEeT CneLnanbHblil Kog u
HUKTO, 3a UCKIIOYEHUEM
COOCTBEHHMKA, HE WMMeeT npaBo
ero ucnonb3osatb (puc. 1). fleno
B TOM, YTO NOC/e NPofaxu obopy-
AOBAHMA NPOU3BOLUTENb 3aHOCUT
WHOUBUAYANbHBIA KOO U3Aenus u
HauMeHoBaHWe Bnajenbla B
CBOIO 6a3sy AaHHbIX AN UCKOYe-
HUA ero HecaHKLMOHWPOBAHHOTO
MCMOIb30BaHUA WU Nepenpofa-
XM B clyyae BopoBcTBa. meloTcs
peanbHble Cc/y4yau, KOrha MNoxu-
weHHoe obopygoBaHue Gbino
BO3BpalLEHO COBCTBEHHMKaM. B
Poccun mMHorme Komnanum —
MOCTaBLUMWKN  TeoAe3nyeckoro
obopynoBaHua BeayT 6asbl faH-
HbIX MPOAAHHbIX MTPUOOPOB U COC-
TaBAAIOT CMUCKM HOMEpOB Mpo-
naBLLINX CPeACTB U3MEPEeHUil CBO-
UX KIUEHTOB.

3HauuTeNnbHOE BAMUSHME Ha Lie-
JIOCTHOCTb CMCTEM MOHMTOPUHIA
OKa3blBAaeT OTHOLWEHWE Hacene-
HUS U MOHUMAHWE UM Tex MoJjo-
KUTENbHbIX PE3YNbTaTOB, KOTOPbIE
NpefocTaBsoT CUCTEMbI MOHUTO-
puHra, Hanpumep, pabota cucre-
Mbl PaHHEro OMoBELLEHUA Ha no-
TEHUMANbHO ONacHbIX 06beKTax.

OpraHu3auus, oTBevatoLas 3a
pa3paboTky u ycraHoeky ACM,
LOJKHA OOBACHUTL HACENEHUIO
HEOOXOAMMOCTb U MPEUMYLLECTBO

ImuKkemka Ha AujUKe C

3/1eKMpOHHbIM MaxeoMempom,
YKa3ssigawwas, Ymo npubop
umeem cneyuanbHbili
3auumHslil Koo

VCTAHOBKM TaKUX CUCTEM U 06s13a-
TENbHOTO MOAAEPXKaHMA WX noc-
TOAHHON paboTocnocobHOCTU.
Mpu peann3saLmm NpoeKToB., C COr-
nacus MeCTHOI aaMUHUCTpaLuL,
Cpefu HaceneHus HeobOXOAWUMO
NPOBOAUTL Pa3bACHUTENbHYIO pa-
6oty. bonblwmnHCTBO Ntoaeit nosu-
TUBHO OTHOCATCA K HaNWUYUIO CUC-
TEM MOHUTOPUHIA M MOHUMAKOT
BaXHOCTb MX (YHKLMOHUpOBa-
Hus, nockonbky ACM, no cytw, AB-
NATCA cucTeMamn obecneyeHus
nx 6e3onacHocTy.

Kak MUHUMYM, ofiHUM U3 3¢-
(heKTUBHbLIX (haKTOPOB aKTUBHOTO
NpOTUBOJENCTBUA BOPOBCTBY M
BaHAa N3My CYUTAETCSA YCTAaHOBKA
B MecTax (YHKLMOHUPOBAHMUS
obopynoBaHuA UHGHOPMALNOH-
HbIX TaBNIMYEK C KpaTKUM coobLye-
HMEM O HA3HAYEeHUW CUCTEMBI.
Kpome Toro, orpaxpatwouwue
KOHCTpYKLUMM M mpubOopbl OKpa-
WMBAIOTCS B CNeuuanbHble LBeTa
C Uenblo npegynpexaeHus Hace-
NIEHUs O CTaTyce MOBbIWEHHOI
ONacHOCTM U BAXHOCTU AAHHOTO
obbekTa. [is yAOBNETBOPEHUA
KpaliHero n06ONbITCTBA BO3MOX-
HO npoBefeHMe 0630pHbIX Opra-
HM30BaHHbIX 3KCKYPCUI Aas no-
nynsapu3auumu u o0bACHEHMS Has-
HaYeHUs YCTAHOBJIEHHbIX CUCTEM.

Wcnonb3ys Bce BO3MOXKHblE
cpeacTBa MHdopmauum, Heobxo-
AMMO [aTb NOHATbL IIOAAM, YTO yC-
TaHOB/IEHHAsA CMCTeMa aBTOMaTu-
3WPOBAHHOTO MOHWUTOPUHIA ABASA-
eTcs 6e30nacHoit U HeoOXoAMUMOiA,
a TaKKe To, YTO Cly4au BaHAANM3-
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Ma GyayT NpecekarbCs, U MecTHble
NpaBOOXPaHUTENbHbIE  OPraHbl
MMEIT BCE MOJIHOMOYMA HAKa3bl-
BaTb BUHOBHbIX 3@ COOM UK OCTa-
HOBKY B paboTe cucTeMmbl, BCies-
CTBME HAHECEHHbIX Pa3pyLIEHNA.

OpHako GblBatOT cyyau, Koraa
MPOEKT N0 CO3AaHUI0 CUCTEMbI MO-
HUTOPUHTa NOfHMUMaeT bypio 3MO-
UMA U NPOBOLUPYET HefoBOJIb-
CTBO MECTHOTO HacefleHus, Hanpu-
Mep, NpuU yCTpoicTBe 60AbWUX
NAOTUH B paiioHax MaccoBOro
3eMeAenus, akTUBHOMO MeCTHOro
CYLOXOACTBA, TaM, rae HaxXoAATCs
APeBHUE NCTOPUYECKME NAMATHU-
KM M NaMATHUKW apxuTeKTypbl. B
TaKUX CNyyasx 3afavya NPoOeKTHbIX
M IKCNIyaTMPYIOLLMX OpraHu3a-
LM CUCTEM aBTOMATM3MPOBAHHO-
ro MOHUTOPUHTA YCIOXKHAETCS, TaK
KaK BO3HWMKAIOT [OMOJHUTENbHbIE
npo6nembl obecneyeHus CoxpaH-
HOCTM yCTaHaBNMBaeMoro obopy-
LOBaHUS, CUCTEM IIEKTPONUTAHMA
1 KOMMYHUKauui. B 3Tux cnyyasx
Haubonee onpasgaHa naccuUBHas
cTpaTerus 3aluThl.

~ NaccueHas 3awuta o6opyao-
BaHuA

B ogHoit nybnukayum HeBo3-
MOXHO MPWUBECTU MOJHbLINA nepe-
YeHb pelleHWi, KoTopble paspa-
60714k ACM [OMmKHbLI BKIOYUTH
B MPOEKT Ans 3aWuThl 060pyRoBa-
HWA OT AaKTOB BaHZasM3Ma W XU-
weHuit. 0gHako npu paspaboTke
CUCTEMbI, KaK MUHUMYM, HEoOXo-
OUMO PaccMOTpeTb OCHOBHblE
BOMPOCHI U MPUHATL BO BHUMaHUe
cnepyoume hakTopbl:

— MeCTa 3aKnajku reopesu-
YeCcKUx 3HaKOB, penepoB 1 MapoK
AOMKHBI ObITb OCTYMHBI ANS Hab-
JOAEHMI, HO, B TO )€ BpeMms, cre-
ManbHo 0603HaYeHbl U 3aluiye-
Hbl OT HENpeABUAEHHOW UK cny-
YaNHOI NOPYM U pa3pylleHuns;

— MecTa ycTaHOBKM 06opyno-
BaHWUA [OMKHbI BbITb OrOPONKEHbI
OT [LOCTYNA XXMBOTHbIX, NTUL, U Jt0-
pei;

— Ans paboTbl 3NEKTPOHHOMO
TaxeomeTpa B aBTOMaTWYeCKOM
pexume Heobxonumo obecnednTs
NPAMYI0 ONTUYECKYI0 BUAUMOCTb
[0 OTpaxarenen;

— Haf aHTeHHaMu NpueMHu-
koB NTHCC pomkeH umeTbcA CBO-
60AHbIi 0630p HebecHol cdepbl;

— TMpU3MEHHbIe OTpaXaTenu
W3 CTeKNa [OCTaTOYHO XpyrKue U
LOJMKHBI GbITh 3alMLLEHBI OT BO3-
MOXHbIX MOBPEXAEHWH U Xulle-
HUI;

— CcuUCTeMbl 3JIeKTPOCHabxe-
HUA HeoOXOAWUMO 3aluwWwaTh OT
BOPOBCTBA, a Takxe obecneuntb
TpaBMO- W 371eKTpo6e30nacHoCTb
OKPYXaloLLUX;

— cnabbiM MeCTOM aHTEHHBI
npuemHuka HCC agnsetca aH-
TEHHO-uAEpHbI Kabenb, KOTO-
pblil YacTo 06pbIBaIOT;

— CllefyeT y4YuTbIBaTb Hamu-
4ne 6M3KOPACMONOKEHHBIX pa-
LVONepefaTinkoB, KOTOpble MO-
YT OKa3biBaTb MOMEXW Ha cpep-
CTBa CBA3M, ucnonb3yembie B ACM
ANs Nepefayn AaHHbIX.

Heo6xonumo yyecTb, 4T0 He
TOAbKO YenoBeyeckuit dakTop
OTpULATENbHO BIUAET Ha pabo-
TOCMNOCOBHOCTb CUCTEM MOHUTO-
puHra. Pa3paboTunkn He ponx-
Hbl MCKNIOYaTh BAUAHUE (DAOPbI
n dayHbl. MocTosHHO pacTywue
LepeBbs U KyCTapHUKM, cOpachl-
Bas NIMCTBY K 3UMe, 1 HaobopoT,
obpactas NUCTbAMU NeTOM, Ha-
pylWaoT NpAMYI0 ONTUYECKYIO
BUAMMOCTb 0 OTpaxarenei uau
yxypwawoTt o0630p HebecHoi
cdepbl Haj aHTEHHaMU NpUeM-
Hukos THCC. CHer u nep Takxe
CTAHOBATCA  €CTeCTBEHHbIMU
npenaTcTBUAMU. MTULbl YacTo
MCMONb3YIOT  Kymofa aHTEeHH
CMYTHUKOBbLIX MPUEMHUKOB AN
OTAbIXa, BbI3blBasA MpepbiBaHue
WNU yXyAlWeHWe KayectBa npu-
HUMaeMblX CUTHanoB rnobanb-
HbIX HaBUTALMOHHbLIX CMYTHUKO-
BbIX cuctem. Kpbicel v ppyrue
Pbi3yHbl BEIBOAAT U3 CTPOSA Ka-
GenbHble JIMHUKU NPU UX NPOK-
najKe nop semen.

Pa3paboTunku cucTeMbl MOHU-
TOPMHIA W CNeLManmncTbl IKCnaya-
TUPYIOLLEN OpraHWU3aLmMK BOMKHbI
TWATENbHO W3Y4YUTb BO3MOXHbIE
BHELIHWE WCTOYHWKM HapylleHus
paboTbl ycTaHaBNMBaeMoro 060-
pyLOBaHUs, [AeWCTBYIOWME Ha
AaHHoW TeppuTopuu. Ha ocHose

UMeWMXCa AaHHbIX He0OXo[UMO
CO3/aTb YCNOBUA HA MECTHOCTM
AN NPeAoTBPalleHUs [OCTyna K
060pynoBaHMI0 U ero BOPOBCTEA,
pa3paboTtarth TexHuWYeckue cpef-
ctBa Ans (QU3NYECKON 3alnTbl
npubopoB, AATYUKOB, MPU3M U
T. N. HeoGxoanMo Takxe npegyc-
MOTpeTb 3anacHble BapuUaHThl
(byHKUMOHMpPOBAHUA U ay6aupo-
BaHWUA OTOE/bHbIX KOMMOHEHTOB
CUCTEMbI, MHBIMKU CNOBaMK, Npu-
HATb HeobXoauMmble Mepbl [Jis
naccuBHoOi 3aluTel 060pyaoBa-
HUA.

~ YCcTaHOBKA aHTEHH NpUeMHM-
koB M'HCC

AHTEHHBI CMYTHUKOBLIX NMPUEM-
HUKOB HaxOAATCA Ha OTKPbITOM
MecTe U ABAAIOTCA YAOOHONH Mu-
WeHbl A BaHAANoB. JKcnaya-
TUpylOlME OpraHu3auum, Kak
npaBuno, NOCTOSHHO CTaNnKuBa-
loTcsa ¢ pakTamu o6pbiBa Kabeneii
aHTeHHO-(uaepHoro TpakTa. Mpu
pa3paboTKe W 3KCnyaTayum cuc-
TeM 3TOT aKTop HeobGXofMMO
YUMTBHIBATb B NEPBYIO 0Yepefb.

Xopowwnit ypoBeHb 3aluThI
obecrneynBaeTcs npu YCTaHOBKe
AHTEHHbI CMYTHUKOBOTO NPUEMHU-
Ka Ha BbICOKOI mauTe (puc. 2). Ha
Hee TPYAHO BNe3Tb, a Kabenu Ha-
AEXHO 3aLMILeHbl, NOCKONbKY Ha-
XOAATCA B MIACTUKOBbIX rodp-py-
KaBax.

lpumep ycmaHosKU aHMeHHbI
CNYMHUK0B020 NpUeMHUKA
6a3080l cmaHyuu Ha
BbICOKOU Mayme
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MpuBenem fBa npumepa Ha-
LEXHOI 3alnTbl OT BaHAANM3Ma
CNYTHUKOBOTO 060pyROBaHUS, yC-
TaHOBJIEHHOTO Ha AOCTYNHON (He-
oxpaHsemoii) Tepputopuu. Ha
puc. 3 NOKa3aHbl aHTEHHA W 0JHO-
4acToOTHbIM npuemHuk GPS cetm
6a3oBbix cTaHuuit De Beers
(ABCTpanus), ycTaHOBNEHHbIE Ha
NUIOHe, [0 Bepxa KoToporo 6e3
BbICOKOW CTpPeMsHKM [obpaTbcs
HeBO3MOXHo. Mpu 3ToM npubop-
HbIl OTCEK 3aKpbIT Ha 3aMOK, a
aNeKTpuyeckue Kabenn ybpaHbl B
NNacTUKoBble TpyObl.

basosaa cmanyus cemu
Nanjing (Kumaii)

Ha puc. 4 npusepeHa 6asoBas
ctaHuua cetu Nanjing B Kutae,
roe ObiIM NpUMEHeHbl Cneyuab-
Hble KOAMaKu, 3aluuwanlime au-
PEKTOPbI U NMOBEPXHOCTb KOJblie-
BOW MepuogMyecKkon peleTKku
Choke-Ring aHTeHHbI, a Takxke Ka-
6enn aHTeHHo-(UAEPHOro Tpak-
Ta. BHYTPM NOAHOCTbIO 3aKPbLITOrO
Xene306eToOHHOro NUIOHA pacno-
JIOXKEHBI 4acTU 6JI0KOB KOMMYHM-
Kauum u nutaHus. Bce kabenu
NPONOXKEHbI NMOA 3eMfieil B niac-
TUKOBBIX KabesbHbIX TPy6ONpOBO-
pax. LWTeipn rpo3oBon 3awmTbl
pacnonoxeHsl No NepumeTpy cne-
LManbHOTO 3alMTHOTO Kosnaka
AHTEHHBI.

TeM He MeHee, Jaxe npwu ycTa-
HOBKE aHTEHHbl B MeCTax C Orpa-
HUYEHHbIM JOCTYNOM, HEOOXOAM-
MO TILATENbHO 3aWWUTUTL Kabenu
aHTeHHO-(umaepHOro TpakTta. Ha
MOCTOBbIX KOHCTPYKLMAX MecTa

YCTAaHOBKU MUOHOB [ U3MepU-
TenbHbix npuemHukos HCC BbI-
6upatoTcs BAOAb NPONETHOM Yac-
TV MOCTa U TPOTYapPHOIi 30HbI, NpH
YCAOBUM [OCTAaTOYHOM BbICOTHI
nunoHa, yto obecneynpaeTr Ha-
LEXHbIi NpueM CNyTHUKOBOTO
CWUTHANA, NCKNOYAWWUI BAUSAHUE
NPOXOAALMX BONbLWErpy3HbIX aB-
TOMOOUEN, U XOPOWYIO 3aLMUTY
OT aKTOB BaHjanu3ma. Ha puc. 5
npuBefeH npumep TaKoi ycTa-
HOBKW CMYTHUKOBOW QHTEHHbI.
LUTbipu rpo30BOM 3aWKThl pacno-
JIOXEHbl HAa CneuuanbHoOW nno-
WanKe no ee nepumeTpy.

Mopye noaBeprawTcs M camu
aHTeHHbl npuemHukos MHCC. Pas-
paboTyMKam cneayet peKoMeHpo-
BaTb NMPUMEHEHWE KOJINAKOB, 3a-
WMIWAOWKX aHTEHHbI U Kabenu
aHTeHHO-puaepHoro Tpakra. [lo-
LOOHbIE 3aLUTHbIE KOMMNaKu Obiin
NpUMEHeHbl B 6OJbLWMUHCTBE NPO-
€KTOB, peann3oBaHHbIXx B KuTae.
Heo6xoanmo 06patuTb BHUMaHWE,
4TO 3TU KOAMAKW He TONbKO 3akK-
pbIBAKOT [UPEKTOPbl W MNOBEpX-
HOCTb aHTeHH, Nofo6HO Kolnakam
Choke-Ring aHTeHH, HO U 3almMLa-
0T Kabenu aHTeHHO-dugepHoro
TPaKTa 1 MexaHW3Mbl KpenaeHus.

B Benbruu gns cetn 6a3oBbix
ctaHunit Walcors pa3spaboTaHbl
MUNOHBI BbICOTON 8 M. 370
KOHCTPYKTUBHOE pelleHne WHTe-
PECHO TeM, 4TO A8 BHELWHel 060-
JIOYKM ucnonb3ytotcs TpyObl OT

Munox cnymHukogol aHmeH-
Hbol ACM mocma 4epe3 p. EHu-
celi 86nu3u KpacHosapcka

CnymHuKo8bIil npueMHUK ¢ aHmeHHol cemu
6a308b1x cmaHyui De Beers (Ascmpanus)

CTON60B OCBELEHUA C HE3aBUCU-
MbIM CTEPHEM-NIUIOHOM BHYTPU.
BHelwHAs Tpyba 3alyMiiaeT BHYT-
PEHHWII CTPEXEHb MUIOHA OT no-
pbIBOB BETpPAa WM CONHEYHOTO
HarpeBa. MMoAo6HbIA NUNOH BbIr-
NAANT KaK OObIKHOBEHHbI OCBe-
TUTENbHBINA CTONG, 33 UCKNIOYEHU-
€M pa3MelLeHHOI HaBepXy aHTeH-
Hbl. [laxke BOLMTENN MALWWH C Bbl-
COKO pacnofNoXeHHON KabuHoW 1
Xopowum 0630poM He obpalatT
BHUMaHUSA Ha NoAo6HbIe
KOHCTpYKUMK. BocbmumeTpoBas
BbICOTA MUOHA 3HAYMTENBHO 3aT-
pyLHAET Moboii (akT BaHKanW3-
Ma, TaK KaK aHTeHHa CMyTHUKOBO-
r0O NpUeMHMKAa He npuBReKaeT
BHMMaHMe U 3aluilieHa oT mMexa-
HUYecKoro Bo3jeicTBuUA 60Mb-
Werpy3HbIX MaluH, NPOXOAALMX
Mo CKOPOCTHOM Tpacce. Takas Bbl-
coTa TaKXe No3BojAeT cyliecT-
BEHHO YMEeHbWWUTb NOMexXu nepe-
OTPaXeHHbIX CNYTHUKOBbIX CUTHA-
J10B OT [iBMXKYLLEroCs TpaHcnopTa.

~ YCTaHOBKa 3NEKTPOHHbIX Ta-
XeoMeTpoB

Mpu paspaboTke npoekTa He-
06X0AMMO TILATENbHO YYecTb Bce
A€Tafn CUCTEMbI, HanpasfieHHble
Ha COXPaHHOCTb ONTUKO-3MEKT-
poHHOro ob6opynoBaHus. [ns
KOHTpoNs cTabunbHocT dyHAa-
MEHTOB U BEPTUKANbHbIX p,ed)op—
Mauuii 30aHU TaxeoMeTp 4acTo
pacnonaranT Ha (pOHTOHe 3Aa-
HUS UM HANPOTUB HEro, Ha BbICO-
KOM NUNOHE, 3aKpenneHHoM B be-
TOHHOM OCHOBaHWU. B 6onblWMH-
CTBE CJIy4aeB 3/IEKTPOHHbIN Taxe-
ometp, paboTalwwmint B aBToMaTu-
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YECKOM peXuMme, yCTaHaBIWBaeT-
CA B CTEKNAHHOM filyuKke (puc. 6)
WAN B OTAENbHOM MOMELEHUU C
npo3payHbiMK CTeHamu, obecne-
YMBAKIWMMM ero 3aluTy CO BCeX
ctopoH (puc. 7). Kak npasuno,
OKOMO BXOAA pa3MelaeTcs MH-
topmaums ans 06bACHEHUS Has-
HaYeHWA NpoeKTa U KOOPAMHATbI
OTBETCTBEHHbIX NNL. Takxe ycTa-
HaBAMBalOTCA TabnMyKKM, npepyn-
pexpatwolme 0 MOBbIWEHHOW
ONACHOCTW U BO3MOXHOCTY Mopa-
KEHUS 3NeKTPUYECKUM TOKOM.
Hanuune peanbHo yHKLMOHUPY-
oL AN UMUTALMOHHON BUEO-
Kamepbl OTMYrUBaeT BaHAaNoB U
NpefoTBpaLLaeT XMLEHMS.
WHorpa Bo3HMKaeT Heobxoau-
MOCTb B YCTAaHOBKE BpEMEHHbIX

MUNOHOB Ha 3apaHee BblOpaHHOM
Touke. Kak npaBuno, nunoH Ha
MecTe HabnofieHns pacnonaraiot
BEPTUKANbHO BBEPX [N1A Kpenje-
HUA HA HEM 3NIEKTPOHHOIO Taxeo-
MeTpa WIU aHTEHHbl MPUEMHUKA
HCC. KoHcTpyKumMs nunoHa w
MeCTO €ro pasMelleHus BOJIKHbI
BCeleno cnocobcTBoBaTh 3aliuTte
YCTaHaBNMBAEMOTO Ha HeM 060py-
AOBAHUA WAM TPUEMHBIX YCT-
poiicTB. [TMNOH LONMKEH UMETH Ta-
Kyt KOHCTPYKLMIO, 4TOObI npeao-
TBPallaTh MCKaXKeHWe pe3ynbra-
TOB WU3MepeHuii 3a cyet Noboro,
CKO/IbKO-HMOYAb HE3HAUUTENbHO-
ro, €ro CMeleHUs WAN OTKNOHE-
HUA U3-33 COMHEYHOTO Harpesa,
ABUXEHUS NMOBEPXHOCTHBIX C/I0EB
3eMNM, TPOTYapHbIX WU LOPOXK-
HbIX MOKPBITKIA, HA KOTOPbIX OH YC-
TaHoBNEeH. [Ins nofobHbIX ciyya-
€B 006bIYHO PEKOMEHAYeTCS BECTH
HabnloAeHUs 3a BepTUKaNbHOM
CTabuNbHOCTBIO MUOHA MpU Mo-
MOWM  BbICOKOYYBCTBUTENbHbIX
WHKNMHOMeTpOB. Hanuune paH-
HbIX, MONYYaeMbIX WHKIMHOMET-
poM, MO3BONAET MPU HAKNOHE M-
JIOHA PEerynfpHO NepeBbIYNCAATL
KOOPAWHATbI 3NEKTPOHHOTO Taxe-
OMETpa WU aHTEHHbI CMYTHUKO-
BOrO NPUEMHMUKA, YCTAHOBEHHbIX
Ha HeM. [WNOHbI ANs KOHTPOJb-

BpemeHHbIi NUAOH ¢

3IeKmMPOHHbLIM Maxeomempom
(Ppanyusa)

HOBAHUU WU NPUMEHEHNE «Me-
TO/la aKTUBHOW ONOPHOM TOUKU».

~ 3awuTa NpPU3MeHHbIX OTpa-
warenem

Mpu3mbl M OTpaxarenu sens-
f0TCS  YacTbio U3MEpUTeNbHO
CUCTEMbl ABTOMATM3UPOBAHHOTO
MOHWTOPUHIFA C MOMOLLbID IMEKT-
POHHbIX TaxeomeTpos, pabotato-
WX B aBTOMATUYECKOM peXxuMe.

InekmpoHHbIi maxeomemp, yCMaHOBACHHbIL
«®upmoli I.D.K.» 0na asmomamuyeckozo
KOHMPONA 3a cMeujeHUAMU 8bICOMHO20
30aHua komnaexca Mocksa-Cumu

HbIX (OMOPHbIX) TOYEK [OMKHbI
ObITb PACMoJIOXeHbl BHE 30HbI fie-
thopmaumu.

CneyuanbHoe nomeweHue 014
pazmeuseHus 371eKmpoHH020
maxeomempa Ha Kapsepe

Ha puc. 8 nokasaH npumep
BPEMEHHOr0 MWIOHAa ANA 3MeKT-
POHHOTO TaXeoMeTpa CUCTEMbI aB-
TOMaTU3UPOBAHHOTO MOHUTOPUH-
ra, YCTaHOBNEHHOro upMoW
SolData Ha tore ®paHuun. Bce
NPU3Mbl U OTpaXalolmne NNeHKH
pacnonoxeHel HaBepxy 3AaHUSA.
TaxeoMeTp YCTaHOB/EH Ha BbICO-
KOM NWIOHE, 3aKpenieHHOM Ha
Kene306eTOHHOM ~ MACCUBHOM
tyHpameHTe. OpHako npu npose-
LEHWUU 3eMAfHbIX paboT cywecT-
BYET PUCK, YTO y TaxeomeTpa W3-
MEHSATCA KOOPAMHATBEI €ro MecTo-
nonoxenus. ina nepmoamyecko-
ro KOHTPONS KOOPAWHAT Taxeo-
MeTpa M obecneyeHus [OCTOBEP-
HOCTU W3MepeHUil peKoMeHLyeT-
€Al YCTAaHOBKA MpWU3M OMOPHOrO
060CHOBaHMA Ha CcTabUIbLHOM OC-

Memannuyeckuli cmakaH 3awu-

waem ompaxxamesib om nbinu,
0005 u cHeza (Umanus)

Kak npaBuno, gaxe Ha obbekTax,
roe 3aTpyAaHeH JOCTyn, CylecTBy-
eT paf o6CTOATeNbCTB, Koraa
NpU3Mbl M OTpaXaTenu AOMKHbI
ObiTb 3alMLEHbl CMeLUanbHbIM
KOXYXOM W OTPbITbI TONIbKO B Han-
paBneHUM NUHUM BU3UPOBAHMUA
TaxeomeTpa (puc. 9). Ans 3awutl
NpuU3M OT AOXAS, rPA3M, NblAN U
[la)Ke OT CHera B HEKOTOPbIX CTpa-
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Hax W pernoHax Takke UMelTCs
OpUTUHANbHbIE MHXKEHepHble pe-
weHus (puc. 10).

~ 3almTa UCTOYHMKOB MUTAHUSA,
CUCTEM KOMMYHMKAUUM U ne-
penasaemoii MHopmauum

MecTa ycTaHOBKM NUNOHOB A5
3/IEKTPOHHbIX TaxeoMeTpoB, aH-
TEHH CMYTHUKOBbIX MPUEMHUKOB
6a30BbIX CTaHLMI U ApYrux LOPO-
OCTOAWMX U3MEpUTENbHbIX NpU-
60poB, Kak NpaBuUNo, Oropaxusa-
toT 3a6opom. KabenbHble Tpacchl
LOMKHBI  ObITb  MPONOXEHbl B
MAacTUKOBBIX Tpybax HUXe noBe-
PXHOCTW 3emMnu. AHTEHHbI pagu-
0CBA3U TaKixe TpebyioT 3aluThl,
HO, B ieICTBUTENBHOCTH, UX HEOO-
XOAMMO pa3Mel}aTb Ha CaMOM
BepXy nunoHa Ans obecneyeHus
XOPOLEro npuema paguocurHana.
Kak npaBuno, akTbl BaHAanu3ma
pexe cBA3aHbl C NpUemMo-nepepa-
IOWMMM aHTEHHAMM, TaK KaK BaH-
Janbl CYNTAIOT, YTO aHTEHHBI SIB-
NATCA  3/IEeMEHTaMU  CUCTEMbI
TPEBOXHOIO OMOBELYEHNA CYHO
OXpaHbl U 0BCTYKUBAHUA U MU-
avuumn. [leiictBuTeNbHO, BCE 060-
pynoBaHUe 3NeKTPONUTAHMS, KOM-
MYHUKAUUA W TepMOperynsLuu
nyylle pasMecTUTb B MeTanInyec-
KOM SILLMKE C HAZKEXKHbIM 3aMKOM W
LOMNOJIHATENbHO YCTAHOBUTbL AaT-
4nK BCKpbiTua (puc. 11).

CrpemuTenbHOe pasBuTUe Tex-
HOJIOTWI1 M NosiBEHME HOBbIX 6a-

Moumax 6n0ka annapamypsi
cucmeMsl MOHUMOPUH2a
Mocma yepe3 p. EHuceli
86nu3u KpacHospcka

taper Ttmna DMFC  (Direct
Methanol Fuel Cell) — TonaneHbix
OKMCIUTENbHO-BOCCTAHOBUTEb-
HbIX 3/IEMEHTOB C OFPOMHbIM 3ana-
COM aBTOHOMHOCTM, MUHUMAJIbHbI-
MW 3aTpatamu Ha obCnyKUBaHME,
ManbiMu rabaputamu U Maccoi, a
TaKXe BO3MOXHOCTbIO pasmelle-
HUS B HEOOMbLWMX NPUOOPHBIX OT-
ceKax — MO3BOMUT pacnonararb
ABTOHOMHbIE CUCTEMbl aBTOMATU-
YeCKOro MOHWUTOPUHTA B [IYXMX,
TPYAHOZOCTYNHBIX MecTax, orpa-
HUYEHHbIX BO3MOXHOCTbIO Moce-
LeHUs TEXHUYECKUM NEPCOHANIOM.

HeB03MOXHO nepeynciuTb Ko-
JIMYECTBO aKTOB BaHAANN3Ma, CBS-
3aHHBIX C CONHEYHbIMU NAHENAMMK.
Kak npaBuno, 3T naHenu Heo6-
XO[MMO pacnonaratb Ha OTKpbI-
TOM MeCTe C COJIHEYHOI CTOPOHbI,
roe OHU NPeKpacHo LOCTYMHbI Aas
0603penus. ConHeyHble naHenu
YCTaHaB/IMBAIOT [OCTATOYHO Bbl-
COKO Ha muoHax, obecneyunsas
COXPAHHOCTb, @ TaKXe BO3MOX-
HOCTb pasmelieHus o6opynoBa-
HUA Ans cbopa M HakonneHus
3Hepruu B 3alLuiLEHHOM NpUbOp-
HoM oTceke. HeoGxonuMo yyecTb,
YTO COJIHEYHbIE MaHeNU HepepKo
BOPYIOT WUAM JIOMAIOT.

B aBTOMaTU3MpOBaHHbIX CUCTE-
Max MOHWTOpUHra u ceTsx 6aso-
BbIX CTaHLMI1 BCe 6oNbLUe UCNOSb-
3yloTCs NPoBOAHbIE U HecnpoBos-
Hble KaHa/bl CBA3U ANs coefuHe-
HUs ¢ WHTepHet. Heobxogumo
OCYLEeCTBUTb 3alLUTy OT Cyyaii-
HOTO [OCTYMAa M NPOHWUKHOBEHMS
XaKepOoB Ha cepBepsl CUCTeM, rae
YCTaB/IEHbl NPOrPaMMbl AN ABTO-
MaTuyeckoit 06paboTku noctyna-
oWwnx paHHbix. K cyactblo, Ha
JaHHbIA MOMEHT MOKa HUTLEe He
BCTpeyanachb MHhopMauus o Tom,
4TO XaKepbl peasbHO B3JaMbiBay
3alNUTYy TaKMX CUCTEM, Meperpy-
Xanu KaHanbl KOMMYHMKaLMR,
npepbiBanu npouecc 06paboTku
[aHHBIX WAM 3aHUManM o6beEM
KECTKUX LWCKOB [JI XpaHEeHUs
pesynbratoB. 0fHaKo cnepyet oT-
MEeTUTb, YTO KpOMe 3aliuTbl 060-
PYAOBaHMA HeobXoAMMO yAEeNUTH
oco6oe BHMMaHWe 3awuTe no-
KalbHbIX KOMMbIOTEPHbIX CeTel
CUCTEM MOHWUTOPUMHIA OT XaKepc-

Mpumepsi 3awumsr ompaxcamenedli om nbinu,
00501, cHeaa u saHdanos (Kumati)

Kux atak u3 WHTepHeT 1 npu npo-
ektupoBaHun ACM npepycmorT-
peTb CpeAcTBa ANs COOTBETCTBY-
follell NporpaMMHO 1 annapar-
HOW 3aWMTbl, HANPUMep, CeTeBbIX
3KPaHOB M cuUCTeM uaeHTU(MKa-
umun no exopawmm IP-agpecam.

AKTUBHOE pa3BUTHE TEXHONO-
rMit u3mepeHuit, cbopa u obpa-
60TKM MHDOPMALUM 3HAYNTENBHO
TpaHcOpMUPYET MPEXHUNA ONbIT
VYCTAHOBKM aBTOMATM3MPOBAHHbIX
cucTeM MoHUTOpMHra. [laxe npu
OrpaHUYEHHBIX TEXHUYECKUX WK
(hMHaHCOBbLIX pecypcax Heobxo-
AMMO N03aboTuUTbCs 0 cnocobax u
CpeAcTBax 3aluTbl 06opynosa-
HUS M KOMMYHWKALWA Ha 0Obek-
Tax MOHWUTOPUHIa ANA YMeHblue-
HUA 3HAUUTENbHbIX MaTepuanb-
HbIX 3aTpaT Ha BOCCTAaHOB/IEHWE B
Clyyae nopuyu, BOPOBCTBA WM
VHUYTOXXEHUA KOMMNOHEHTOB CUC-
TeMbl MW MPUOCTAHOBKE Npefoc-
TaBfeHUA BAaXHOM WHbOpMaLUK.
BbiGupas Hanbonee onTuManbHble
peleHus, npu 3TOM, HEOOXOLMMO
TaKXe yaenaTb BHUMaHue 3alute
OKpyalolen cpefbl u Gesonac-
HOCTW Camux Nofe.

RESUME

Recommendations and con-
crete examples on protecting the
equipment of the automated mon-
itoring systems, used for observing
deformations in engineering
structures and natural objects are
given. It is marked that there are
many ways to ensure safety and
constant working ability of the
automated monitoring systems,
which depend primarily on natural
and climatic conditions, culture
and mentality of the local people.
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KomnadHvAa «MMECQ» He npocTo AUMCTpUDYTOD COBPEMEHHOND LUWMPOROND A3p0CHLEMOYHOD
00OpYOOBaHMA MHPOBLIX NPOM3BOOWTENEA, HO W BEOYLUWA MHTErPaTop W NOCTABLUME
FAKOHYEHHBIX 23D0OCHEMOYHEIX TEXHONOIMA,
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MOAENb AAHHBIX AJ1IA OBPABOTKU
MATEPUANOB UHXEHEPHBbIX
U3bICKAHUN B T'NC «KAPTA 2008»

.I. lemupeHko (Kb «MaHopama»)

B 1989 r. okoHuYMn cthakynbTeT NpuKnagHon marematuku XapbkoBckoro BBKMYPB um. H.W. Kpbinosa. MMocne
OKOHYaHWsA yuunuua ciyxun B pagax BoopyxeHHbix Cun P®. C 2006 r. no HacTosliee BpeMs — 3aMecTUTeNb
reHepasnbHOro AupekTopa no HayyHoi pabote 3A0 Kb «MaHopama». KaHAMAAT TEXHUYECKUX HayK.

P.A. lemupenko (Kb «MaHopama)

CryneHT V Kypca dakynbTera 3KOHOMUKM M ynpasnexus Tepputopusmu MUUTAMK no cneuuanbHocTu
«rOpoACKoi KajacTp». B HacToswee Bpems — crneumanuct ciyx6el TexHudeckon nogaepxkn 3A0 Kb

RUEGTENEDS

VHXXeHepHble U3bICKaHUSA ABAS-
lOTCA OCHOBOW npu pa3paboTke
MPOEKTHO-CMETHON  JOKYMeHTa-
1K, HeOOXOAMMON ANIS CTPOUTE b=
CTBA MHXEHEPHbIX COOPYXKEHMUIA,
HE3aBUCUMO OT pasMepa W 3Hauu-
MOCTM 06beKTa CTpouTenbcTBa. B
X COCTaB BXOAAT: Tonorpaco-reo-
Je31yecKue, MHKEeHepHO-reooru-
YecKue, WHXKeHEepHo-rnLpoMeTeo-
pONOTUYECKNE U UHXKEHEPHO-3KO-
NOrMYeCcKne W3bICKAHWSA, W3blCKa-
HUS CTPOUTENbHLIX MATepuanoB U
MCTOYHUKOB BO[OCHAOXEHUA U
pAR Apyrux uccneposaHuit. KoH-
CONUAAUUA CTONMb Pa3HOPOAHON K
3HauuTeNLHOM No 06beMy UHbOP-
Mauuu BO3MOXHa Ha ocHose MNC-
TEXHOJIOTUI, YTO NO3BONAET 3HAUM-
TeIbHO MOBLICUTL 3 HEKTUBHOCTL
KamepanbHbIX PaboT M COKpaTUTL
CPOKM Ha MOATOTOBKY WCXOAHbIX
JaHHbIX 0N JanbHenwen paspa-
6OTKM TEXHWUYECKOro MPOEKTa U
paboumnx yepTexeil.

B xome KamepanbHbIX paboT
cneuuanucTam npuxoauTcs one-
puUpoBaTb OTCKAHMPOBAHHBIMU U
BEKTOPHbIMM  M3006paXeHUsMu
KapT M KpynHOMacwWwTabHbIX nna-
HOB, opTocoTonNaHammn, MHGOp-
Maluen o NJaHOBOWN M BbICOTHOW
NpUBsA3KE TeoNorMYecKmux Bblpa-
6OTOK U UX OMUCAHMEM, UCCIIELO-
BaHUAAMU O COCTOSIHUM TPYHTOB,
NoJ3eMHbIX BOJ, UCTOYHUKOB BO-
LOCHAOXEHMS N MHOTUMU ApYru-

MW MOKasaTeNsMu B pailOHe MH-
JKeHepHbIX U3blcKaHui. lpu 3ToMm
BO3HMKaeT HeobXx0AMMOCTb WC-
nonb30BaTh [aHHbIE Pa3MYHOTO
TWNA NpeACTaBAEHUA W TemaTu-
4eCKOro CofiepiKaHus, pasnuyHom
CTENeHN [eTanbHOCTU U TOYHOC-
TW. Takum obpasom, npu opmu-
pOBaHMK MOLENN NPOCTPAHCTBEH-
HbIX [JaHHbIX ANA mocnepywoLei
06paboTKM MaTepuanoB UHMKe-
HEPHBIX U3bICKaHWII HeobXofUMo
cobpatb BoefuHO MHGOpPMaLWio B
pasHeix GopmaTax, npoekuusx,
cucTeMax KOOpAMHAT, maclTabax
1 OpraHn30BaTb MOHUTOPUHT NpPo-
BOAIMMbIX paboT.

PaccmoTpum nocTpoeHne Mo-
LEeNN MpOCTPAHCTBEHHBIX AAHHBIX
ons  06paboTKM  MHMKEHEepHbIX
u3blcKaHuii Ha npumepe TUC
«Kapta 2008». BctpoeHHble pe-
KWUMbl  KOMMOHOBKW MpOCTpaH-
CTBEHHbIX JAHHbIX Pa3NUYHbIX TH-
noB (BEKTOpHble, MaTpUYHbIE,
pacTpoBble, TabnuyHele) obecne-
YMBAIOT YCTAHOBJIEHWE TPAHULL, BU-
LMMOCTM OTLENbHbIX C/IOEB 3NEKT-
POHHOII KapTbl M NO3BONAKT
cdopmupoBatb efuHoe K306pa-
KEHMe B BUJE MO3aUKU Henepek-
pblBalOWMUXCA parMeHToB pas-
AnyHeix TMNoB (puc. 1). Mpu 3Tom
BO3MOXHO VMpaBJieHWe pasiuny-
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YMEeHbLEHHbIX KOMWii 1306paxe-
HUA KapTbl. Yem meHble obuwme
rabaputel KapTbl, Tem ObicTpee
(hOpPMUPYIOTCSA YMEHbLIEHHbIE KO-
MUK 1 TeM MeHbLN 06bEM [UCKO-
BOrO MPOCTPAHCTBA OHU 3AHMUMAIOT.
B uudposoit kapTorpacduu cyuwe-
CTBYeT Kfaccuyeckas TaitnoBas
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HbIMW CBOWCTBAMM CNOEB AAHHbIX
(oTobpaxeHue, peAaKTUpoBaHue,
AOCTYMHOCTb BbIGOPA 06BEKTOB).

PeweHne 3afaun conpseHus
[aHHbIX, NPEeACTaBAEHHbIX Pa3-
JIMYHBIMU CUCTEMAMK KOOPAMHAT,
peanusyeTcs 3a cyet QYHKLKIA ne-
pecyeta KoopauHat u TpaHchop-
MUPOBAHMS [AHHBIX MO CTPOrUM
matrematnyeckum gopmynam. Ana
LOCTMXKEeHUs TpeGyeMoit TOYHOCTH
npefCcTaBNeHus AaHHbIX BblOUpa-
eTcs 6a30Bas Npoekuus u cucre-
Ma KoopauHart. B cooTBeTcTBUM C
ee napameTpamMu NoAroTaBIMBa-
eTcs Tonorpaduyeckas OCHOBA,
KOTOpas 3arpyXaetcs B MOAENb B
KauecTse 6a30BOro C/10s, a 3aTeM
OCTa/lbHble C/IOM [aHHbIX Npeot-
pasylotca K 6azosomy. OgHako B
pAfe cny4YaeB BO3HWUKAET HEOOXo-
AMMOCTb HE U3MEHATb NPOEKLUI0
W CUCTEMY KOOPLMHAT OTAENbHbIX
cnoeB. Torga  MCMmonb3yioTCA
tyHKUMM npeobpa3oBaHUs KOOp-
AVHAT «Ha neTy», 6e3 U3MeHeHus
XPaHUMBbIX KOOPAMHAT NPOCTPaH-
cTBeHHbIX 06bekToB. B TNC «Kap-
Ta 2008» npeobpasoBaHue «Ha
NETy» NPUMEHAETCA TONbKO ANS
CNOeB BEKTOPHbIX AaHHbIX. PacT-
pOBble WMAU MATPUYHblE [AHHbIE
TpebyioT NPUHYAUTENBHOTO TPaHC-
thopMupoBaHUA, MOCKOAbKY npo-
uepypa  TpaHcthopmupoBaHus
pacTpa 3aHMMaeT [OBOJNbHO 3Ha-
YuTeNbHOE BpeMs.

Kpome 06pabOTKM BEKTOPHbIX
CN0EB KapTbl B 06Le3eMHbIX CUC-
Temax kooppuHat TUC «KapTa
2008» obecneynBaer 06paboTKy
B PErMoHabHbIX U MECTHbIX CUC-
TemMax KOOPLMHAT, MOCTPOEHHBIX
Ha OCHOBE NapaMeTpoB, 3afiaHHbIX

! irramr. Fosre

Ycmaxoska napamempos mecmHoli cucmemb! KOOpOUHaAM

nonb3oBatenem (puc. 2) AByMS
cnoco6amu. Mepsbiii — obecne-
YnMBaeT BO3MOXHOCTb BBOJA MPO-
W3BOJIbHbIX NApPaMeTPOB CUCTEMbI
KOOpAMHAT Ha 3Tane CO3[aHUSA
KapTbl. B aToM cnyyae ykasbiaet-
Csl TUN KapTbl — «Tonorpaduyec-
Kasa mecTHas». Bropoit — no3so-
NSET AAsA CyLecTBYOWed KapTbl B
OLHON M3 0OLE3EMHBIX CUCTEM
KOOpAMHAT yKas3aTb napameTpbl
0TOGpaXKeHUs B MECTHO cucTeme
KOOpAMHAT, T. €. KOOpAMHaTHI
NPOCTPAHCTBEHHbLIX OOLEKTOB He
W3MEHSITCA B XpaHuauwe, a
oTOOpaXeHune BbINONHAETCS B CO-
OTBETCTBUW C YKa3aHHbIMW HaCT-
poitkamu. Mpu HeobxopMMOCTH
(ans nepepayn B OTKpbITOM hop-
Mate) KapTa MOXeT ObITb «BbITpy-
eHa» B popmar obMeHa B MecT-
HOI1 cUCTEME KOOpAMHAT.
KoMnoHOBKa  3HAYMTENbHbIX
06bEMOB NPOCTPAHCTBEHHBIX AaH-
HbIX B paMKax OfHOTO 3JIEKTPOHHO-
ro LOKYMEHTa COMpsieHa ¢ npob-
NieMamMu npeoOpa3oBaHUs KOOPAK-
HaTHbIX cucTeM, 06paboTKM CMEX-
HbIX 30H, YBENIMYEHUEM KOJMYECT-
Ba CN0eB U obecneyeHneMm nosbl-
WWeHUs CKOPOCTM OTOOpaXKeHUs
KapTbl. B reouHdopMaLnOHHbIX
cuCTeMax oSt NoBbIWEHMs CKOPOC-
TU OTOGpAXEHU AaHHbIX MpUMe-
HAITCA TakK Ha3biBaeMble MHOTOY-
pOBHEBble [aHHbE, CBA3aHHblE C
JeneHuem uHbopmaumum Ha tpar-
MeHTbl — Taitbl. ITOT cnNocob nos-
BONISIET 3HAYMTENbHO MOBLICUTb
CKOpPOCTb OTOOpaXKeHWUs LaHHbIX
NpW 3KpPaHHOM MaclTabupoBaHum
n3obpaxeHus KapTel. ABTOMATu-
3UpoBaHHOE [efleHne Ha Tainbl
3aknoyaertcs B (HOpMUpOBAHUM

OpraHu3auus faHHbIX, CBA3aHHas C
[eNeHueM KapT Ha MacwTabHble
pAgbl M HOMEHKNaTypHble UCTEI.
0nHaKo MOryT NpUMeHsATbCsA U 60-
Nee CNOXHble MOAENM NPOCTpaH-
CTBEHHOI1 OpraHu3auum faHHbIX.

B T'NC «Kapta 2008» umeertcs
BCTPOEHHAs 3agaya «Atnac KapTy,
KoTopas obecneyuMBaeT KOMMO-
HOBKY [AaHHbIX B npeaenax 06-
WHPHBIX TEPPUTOPHIL, 63 OTKpbI-
TUS UX B OHOM OKHE 3NIEKTPOH-
HOW KapTbl. B uTore MOXHO CKOM-
MOHOBATb KapTy Ha TEpPPUTOpPUIO
Bceil Poccuitckoin ®epepauun, a
KapTbl KpYMHbIX MacwTabos —
MOATOTOBUTb B NPEAenax Hy:KHoii
30HbI 1 N0 CBOEMY OCEBOMY MepH-
AvaHy. bonee Toro, Kaxpas u3
KapT MoxeT OblTb CO3haHa B
COOCTBEHHOI MPOEKLMN U cucTe-
me koopguHat. Mcnonb3ya dyHk-
umm «Amaca kapT» (puc. 3), MOX-
HO MOATOTOBUTb MOAENb AAHHbIX
ANs NPOTAKEHHOro y4yacTka u-
HENHOTO COOPYXKEHUs, rhe B Kaye-
CTBe BEPXHEro ypoBHsA OyAyT Kap-
Tbl MacwTaba 1:200 0000, B Kave-
CTBE MPOMEXYTOUYHbIX YPOBHEN —
KapTbl Macwraba 1:50 000 wnu
1:10 000, a B KayecTBe HUXHEro
YPOBHA — KpynHoMaclwTabHble
nnaHsl Macwrtaba 1:2000 wunu
1:500. «Atnac kapT» onepupyeT
rabapuTHLIMM pasMepamMu BKIIO-
YeHHbIX B HEro MacCUBOB MpOCT-
PaHCTBEHHbIX AaHHbIX W obecne-
YMBAET aABTOMATUYECKYID «MNOAT-
py3Ky» U306paxeHuii Tpebyemoro
MacwTtaba B yKa3aHHOW TOYKe
KapTbl. B pesynbrate nossnsercs
BO3MOXHOCTb OTOOpaxartb 60/b-
wue o6beMbl AaHHbIX, C BbICOKO
CKOpOCTbIO U 6€3 NPUHYAUTENBHO-
ro npeobpa3oBaHUs KOOPAMHAT.
Mpn 3KkpaHHOM MacwTabuposa-
HUM Nepexof OT KapT 6onee men-
Koro MacwTaba kK kaptam 6onee
KpynHoro Macwraba u Hao6opoT
OCYILeCTBAAETCA MPOCTbIM LWeny-
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Hacmpolika MHo2omacuwima6Hol 3n1eKmpoHHOU Kapme!

koM mblwu. Kaxpas u3 Kapr,
BK/IIOYEHHBIX B atiac, MOXeT Co-
LEepXaTb HeorpaHWyeHHOE KOoMu-
YeCcTBO TEMAaTUYeCKUX CI0eB —
NoNb30BaTENbCKUX KApT, pacTpo-
BbIX C/IOEB — OPTOHOPMUPOBAH-
HbIX M300paXeHUN MEecTHOCTU U
MaTpUYHbIX CII0EB — MaTpWULL Bbl-
coT penbeda, reonoruyeckoro
CTPOEHMS, KAYeCTBEHHbIX XapaK-
TEPUCTUK MECTHOCTH.

Mpu 0TOGPAKEHUU BEKTOPHBIX
CNOEeB pPasfNNYHON TEMATUKW BO3-
HUKaeT HeoOXO[MMOCTb B NpuUMe-
HEHMM Pa3HbIX CUCTEM YCIOBHBbIX
0603HayeHnit (oNsA KajacTpoBbiX
LaHHbIX, TEONOTUYECKUX YCIOBMUIA,
(YHKLUMOHANBHOTO 30HMPOBAHMUSA,
NpUPOJOOXPAHHOTO PaitoHMpOBa-
Hus n np.). TNC «Kapta 2008»
No3BONSET CO3AaBaTb BEKTOPHble
CIOM [aHHbIX 3JIEKTPOHHOMN KapThbl
B BUAe OTOENbHbIX MNOJb30Ba-
TENbCKUX KapT Ha OCHOBE pasnny-
HbIX 6UONOTEK YCNOBHBIX 3HAKOB.
BubnnoTeka yCIOBHbIX 3HAKOB CO-
LEPKUTCA B OTAENbHOM (aiine —
undposom knaccucukatope Kap-
Tbl. MOXHO WUCNONb30BATh VKe ro-
ToBble Knaccudukaropsl (Hanpu-
Mep, SUIvey.rsc — pAns reofesu-
YecKux U3bicKaHuii, geology.rsc —
LIS UHXEHEepPHO-reoornyeckux
W3bICKAHWIA U T. A.), NOAFOTOB/IEH-
Hble Ha OCHOBE HOPMATUBHbIX [0-
KYMEHTOB, a TaK)Xe CaMOCTOATEb-
HO CO03JaBaTb M pefaKkTMpoBaTh
O6MOINOTEKM YCNOBHBIX 3HAKOB.
Mpumep odopmneHus reonoru-

yeckoit MHdopmaLum no oTaenb-
HbIM BbIpaboTKaM (CKBaXXMHaM)
npusBeneH Ha puc. 4. Bce cpeg-
CTBa AN BU3yalbHOro MoOCTpoe-
HUA YCNOBHBIX 3HAKOB BXOAAT B
COCTaB CTaHAAPTHON MOCTaBKMU.
Ons oTobpaxeHus cneunduyec-
KWX YCNOBHbIX 3HAKOB, ANs MOCT-
poeHus KOTOPbIX He xBaTaer
BCTPOEHHbIX BU3YalbHbIX CPEACTB
(Hanpumep, [UHAMUYECKUI YCOB-
Hblii 3HaK, oToOpa)kawlnii ABu-
KEeHMEe 0MoA3HA), NpesycMoTpeHa
BO3MOXHOCTb BK/IIOYEHUSA B Knac-
cncuKaTop NporpamMmMmupyembix yc-
JIOBHBIX 3HaKoB. Ha ocHoBaHuu
NporpamMMMpoBaHUA  roTOBUTCH
BHeWHK moaynb B opmate IML,

cojepXalwuii npasuia U MeToAbl
BM3yann3auun YCAOBHOMO 3HaKa.
[lanee 3T0T MOAY/Nb NOAKOYAETCS
K Knaccudukatopy, M 00bEKTY
Ha3HAYaeTCs YCNOBHbIN 3HAK, pas-
paboTaHHbIN N0/b30BaTENEM.
OpraHu3aunsa  MOHUTOPUHTA
MPOBOANUMbIX UHIKEHEPHBIX U3bIC-
KaHWI conpsaxeHa C LUMKANYeCKo
06paboTKO OAHOTUNHBIX AAHHBIX,
noslyyaemblx B pesysbTate noje-
BbIX paboT Ha pa3nnUyHOEe BpeMs.
3apaya NpuBA3KM NPOCTPAHCTBEH-
HbIX [AHHbIX K MOMEHTY BpeMeHM
MX aKTyaNbHOCTM pellaeTcs pas-
NNYHBIMU cnocobamu. OpgHuM K3
BapuaHTOB ABnAeTcA GpopmMupoBa-
HUe BPEMEHHbIX PALOB [aHHbIX,
rge B npouecce BBoAa MHGopMa-
UMM B CUCTEMY pa3HOBpPEMEHHbIE
JlaHHble HAHOCATCS Ha OTAENbHbIe
CNOU, KaXabli U3 KOTOPbIX COOTBE-
TCTBYeT CBOEMY BPEMEHHOMY OT-
pesKy, B npefenax KoToporo AaH-
Hble CYMTAIOTCA CTAaTUYHBIMU.
Co3pmaHHas B npouecce MHXe-
HEPHbIX M3bICKAHUIN MOAeNb faH-
Hbix B TVC «Kapta 2008» moxeT
TaKXe WCNoib30BaTbCA MPU Bbl-
MOJIHEHUM CTPOUTESIbHBIX PaboT.
PaccmoTpum B KauecTBe npu-
Mepa MCNosib30BaHNE BPEMEHHbIX
PALOB AAHHBIX NPU MOHUTOPUHTE
3eMasHbIX pabot. WcxopHoe coc-
TOSIHME MEeCTHOCTU (UKCUpyeTCs
Ha kapte N2 1. llo pe3ynbratam

lpumep oghopmnerus u pedaKmuposaHus 2e0/102U4eCKUX CKBAXKUH 8
TUC «Kapma 2008»




TEXHOJIOTUUH

TH LRt

Mpumep nodcyema o6vemo8 3eMAAHbIX pabom
8 M'C «Kapma 2008»

BbINOMIHEHNA PaboT 33 OTYETHbIi
nepuos NPOBOAWUTCA  CbEMKA
MECTHOCTW, U pe3ynbTaTbl HaHo-
caTca Ha Kapty N° 2. Pesynbrarhl
Chepylollero OT4eTHOro nepuopa
— Ha Kapty N2 3 u . . Mpwu 3TOM
€ KapTbl N 1 Ha KapTbl OTYETHBIX
nepMoaoB MeTOAAaMW KOMWpOBa-
HUA MepeHoCcATCA Te 3NeMeHThI
CUTyaLuK, KOTOpble HE M3MEHM-
JINCb, HO BAIUSAIOT HA BbIMONHEHNE
HEKOTOpbIX pacyeTHbIX 3agay. Mo

KapTe KaXAoro OTY4eTHOro nepuo-
[a CTPOMUTCA MATPULLA BbICOT pesib-
eda. B utore nonyuyatTcs ABa
BPEMEHHbIX psfa: BPEMEHHO psj
CUTYaLMW U BPEMEHHON psif pefb-
ea. BpemeHHON pap cutyauum
MCMONb3yeTca Npu aHanuse fuHa-
MUKW PacnpoCTpaHeHWUs NAoLWasm
3eMAHbIX PaboT, a BpPeMeHHOW
pAA MaTtpuy BbICOT penbeda —
ON51 BbIYMCIEHNUS 00bEMOB BbINOJI-
HEHHbIX 3emnsaHbIX pabot. B TUC
«KapTa 2008» 06beMbl 3eMAHbIX
paboT paccyuThIBAOTCA MpU Mo-
MOLLM COOTBETCTBYHIOLLEN 3afauu 1
6a3upyloTCa Ha UMCMONb30BaHUM
LBYX MOBEPXHOCTEei: WCXOAHOMN,
OnuCbIBaloLLEN MECTHOCTb A0 Npo-
BeJeHUs 3eMNsHbIX paboT, U npo-
€KTHO, ON1ChIBatOLLEN MECTHOCTb
nocne nposefeHns 3eMNAHBIX pa-
60T. Bbibupas n3 BpeMeHHoro ps-
43 HeOOXOAMMblE MATPULLbI, MOXK-
HO BbIYMCAATE 0OBEMBI 3EMAAHBIX
paboT Mo CoCTosiHUIO Ha /60
MOMeHT BpemMeHu (puc. 5). AHano-
TMYHBIMU METOAAMU MOXET ObITb
OpraHu30BaH MOHUTOPUHT ApYrux

BUOB NPOBOAUMBIX paborT.

OnucaHHas B cTaTbe MOAENb
AaHHbIX AN 06paboTKM pe3ynbTa-
TOB MWHXEHEPHbIX M3bICKAHMWIA
obecneynBaeT MHTErpauuio faH-
HbIX Pa3HbIX TUMNOB, MacwWTabos,
MPOEKLUMA N CUCTEM KOOPAMHAT,
NO3BOJAET KOMNOHOBATb B PaMKax
€AMHOr0 M300paXKeHus AaHHble
pa3fMYHOI TEMATUKN U ABAseTCA
3¢ HEKTUBHLIM CPeACTBOM AN1s Op-
raHW3aLuMmM MOHWUTOPUHIA NPOBO-
AWMbIX paborT.

RESUME

A model of data to process and
analyze the results of engineering
surveys for the construction proj-
ects design is described by an
example of the GIS «Karta 2008».
It is shown that this model pro-
vides for the integration of data of
various types, scales, projections
and coordinate systems, allows to
compose data of different subjects
into a single image and serves an
effective tool for monitoring vari-
ous types of work carried out for
the engineering research.
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[MPOOECCNOHAJIbHOE
[EOAE3NYECKOE

OBbOPYLOBAHUE
[TTIOHACC/GPS

AMMAPATYPA «TEOAE3UA»

MopTaTeHas ofHOYacTOTHaA annapaTtypa «feogezns» obecneynBaeT BbICOKOTOUHbIE

reogesnyeckne ChEMKM 1 coveTaer B cebe:

- NEPEenoBYI0 TEXHOMOTMIO, KOMMaKTHOCTb W BbICOKOE KauecTRo;

- MOLLHbIe BO3MOMHOCTY 06paboTKn faHHbIX, OTKPLITYIO apXUTEKTYPY W HaAEKHOCTh
nporpamMm obpaboTKy pe3ynbLTaTos.

BA30BAA CTAHLUMA «CBC-161»

MopTaTuBHaa MHorodyHKUVOHanbHad oqHo4YacToTHaa basosana ctaHyna CbC-161
npegHa3HayeHa gna obecneyeHna BblCOKOTOYHbIX Fre0fe3nyecknX CbEMOK.

B coctaB annapaTypbl BXOAWT:

- 16-KaHanbHblid mogynb HT-101

- kabenb aHTeHHbIN, Kabenn nuTaHKua 1 cea3u c MK

- NakeT NPorpamMm ynpas/ieHns, PErncrpauun n npeobpasoBaHns JaHHbIX 3MEPEHWA.

ANMMNAPATYPA «A3bICKAHUE»

ﬂByxl-laCTOTHaﬂ annapartypa «/3blCKkaHne» npegHasHaueHa And MaKCUMManbHOToO
NoBblWeHUA SPGEKTUBHOCTU CTaTUUECKMX W AMHAMUYECKUX CbEMOK. «M3bicKaHue»
obecrieunBaeT onpegeneHWe KOOPAMHAT TOYEK 3eMHOW MOBEpPXHOCT B peKUMe
pEeanbHOro BpeMeHH C NCrnonb3oBaHWeM KOPPEKTVPYIOLLEN MHpOpMaLui, NepefaHHoi no
pagnokaHany ctaHgapta GSM unu YKB-kanany ot M'KKC.

ANMAPATYPA «KKC»

Annapatypa reofiesn4eckoil KOHTPOJIbHO- KOPPEKTUPYoLLEH cTaHLMn obecneynBaeT:

- BbIpaboTKy 1 nepenavy KoppekTipytoLLer nHdopmMaLmi ANs NMpoBedeHna CHEMOK B paxmve RTK;

-BblpaboTKy M nepefauy AvpdpepeHLnanbHbIX NONPaBoK Ana peanvsalnn CTaHAapTHOro
andpexnma;

- perucTpaumio aaHHbIX THCC ans nocnenytolueit nocrobpabotki.

) k.

OAO «PoCCUMCKMIA MHCTUTYT paAuoHaBMraumMm m BpeMeHu»
191124, Poccus, Cankrt-llerepbypr, nn. Pactpennu, 2

Otanen npopax: Ten/gakc (812)274-18-94

E-mail: office@rirt.ru; sales@rirt.ru
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NOBbIWWEHUE IPDEKTUBHOCTU
BbIMOJIHEHUA
A3POTEOPU3IUYECKUX
UCCNEAOBAHUMN

N.10. Xop3uwckunin («He3aBUCUMbINA LEHTP TEXHUKO-3KOHOMUYECKUX UCCNELOBAHMIIY)

B 1999 r. okoHuun dakynsteT «PafMo3nekTpoHHoe 060pyLOBaHME NeTaTesibHbIX annapartoB» MOCKOBCKOrO
aBWALMOHHOMO MHCTUTYTA. locne oKoHYaHWA MHCTUTYTa pabotan B ®IY THMM «A3aporeodusuka». C 2006 .
patboTaer B 3A0 «Hes3aBUCMMBII LIEHTP TEXHUKO-IKOHOMUYECKUX WCCIEA0BAHUIA», B HACTOsllee BpeMs —

AMpeKTOp.

B.A. MyxBatoB («TeKHon»)

B 1973 r. okoH4Yun Bbiclwee neTHoe yumauie no CMeLManbHOCTU «IeTYUK-UHKeHep», a B 1980 r. — LleHTp
NOATrOTOBKM NleTYnKoB-ucnbiTateneid. C 1980 r. yyactBoBan B JieTHO-UCMbITaTeNnbHOW pabote B UL um.
B.M. Ykanosa. C 2005 r. no Hacroslee BpeMAs — 3amecTUTenb reHepasbHoro aupektopa 000 «TeKHon».
3acnyxeHHbIN NeTYnK-ucnbitatens. KaHanaar TexHUYeCKUX Hayk.

ABTOHOMHOE MNUIOTAXHO-Ha-
BuraunorHoe cpeactso (MHC-A)
BblNycKaeTcs KOMnaHwuei
«TeKHon» ¢ 2004 r. u npumeHs-
€TCA NpU BbINOJHEHUMN WNPOKOTO
CMeKTpa aBMaLMOHHbIX paboT, B
TOM uYuche a3poCbeMKu (cM.
[eonpodpu. — 2005. — N2 5. —
C. 38-40). HakonneHHbl! 3a
npolwenLee BpeMs ONbIT 3KCNY-
atauyuu MHC-A npu nposepneHunn
pas3NnyHbIX asporeodm3nyeckux

“ccnepoBaHWii NO3BOAMA paspa-
60TaTb cneuuanbHbI pexum pa-
60Tbl MporpammHoro obecneye-
Hus THC-A, aganTMpoBaHHbIN K
nojeTam no Maplpytam B BUAe
CeTKW NNHKUIA. Ha 0CHOBaHWM Bbl-
MOMHEHHbIX PaboT MOXHO oue-
HUTb KONMYECTBEHHbIE MOKa3aTe-
3 heKTUBHOCTYU NPUMEHEHUS
MHC-A (B HacTosee BpeMs Ha3-
BaHne [THC-A wu3meHeHO Ha
MWUHC — manorabaputHoe MH-

MUHC 8 kabuxe sepmonema Mu-8

TerpupoBaHHOE HaBUTaLMOHHOE
CPeACTBO).

3A0 THIMN «Asporeodusnkar
6onee 35 neT ocyllecTBAsET reo-
Noruyeckoe KapTorpaguposa-
HUe, UHXEHepHO-reonornyeckmne
W3bICKAHUA W 3KONOTUYECKMii
MOHUTOPUHT TEPPUTOPUI U 00b-
€KTOB C NpMBNEYEHUEM aBUALUM.
PyKoBOACTBO KOMMaHUW yaenset
ocoboe BHMMaHWe BOMpOCaM
aBMALMOHHOI Ge3onacHoCTU U
MOMCKAM HOBbIX 3PDEKTUBHbIX
nyTei noayyeHuss LOCTOBEPHbIX
pe3ynbraros uccnefoBaHui.
AsporpaBupa3sBsegka, aspomar-
HUTOpa3Be[Ka, a3po3eKTpopas-
BefKa W TennoBas MHdpakpac-
Has a3poCbeMKa, BbIMOSHAEMble
C BO3[yXa, NPeAbABNAOT XKecT-
Kue TpebGOBaHUs K TOYHOCTH Bbi-
AEPXUBAHUA 3aJaHHOMO Mapl-
pyTa nosneta, KOTOpble MOryT
06ecneynTb TOJbKO OMbITHbIE
BbICOKOKBanMduunpoBaHHble
NETYUKHM, NOCKONbKY 06NET penb-
etha M TOYHOe ClefloBaHue 3a-
LaHHOMY MaplpyTy CBA3aHbl C
60NblWOK HANPAKEHHOCTbIO NK-
JIOTUPOBAHMS.
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B 2009 r., gna nposepeHus
reopusmyeckux paboT Hag
C/IOXHbIM TOPHbIM penbedom
YpanbCcKux rop, B COCTaB TeXHU-
yecKkux cpepcTs obecneyeHus
n3MepeHuit  Bnepsble  6bINO
BK/NIOYEHO M YCTaHOBJIEHO Ha
6opT BepTonetra Mu-8 aBTOHOM-
Hoe ManorabapuTHoe MHTerpu-

poBaHHOe HaBUTaLWMOHHOE
cpencteo  (puc. 1). LUensio
BK/NIOYEHNA  HAaBUTFALUOHHOIO

cpefcTBa B cocTaB GOpTOBOTO
obopyaoBaHus 6biNO NoBbIWe-
Hue athdekTMBHOCTM U obecne-
yeHue 6e30nacHOCTU NONETOB.

PaccmoTpuM pesynbTaThl pa-
60T, BbINONAHEHHbIX B 2009 . C
npumeHeHnem MUHC. TpeboBa-
HUSA MO BbILEPKMUBAHWIO peXUMA
obneta noBepxHoCTM penbeda
Npu BbINONHEHUM Aa3POMArHUTO-
pa3BefKM COCTaBAANN:

— Mo BbICOTeE — He Oonee
130430 m;

— 10 CKOpoCTU — He bonee
120430 km/y;

— 1o GOKOBOMY OTK/IOHEHUIO
OT 3aflaHHON NIMHUW MYTU — He
6onee +30 M.

MapuwpyTbl GblAM COCTAB/IEHBI
B BUAE NapaniesbHbIX JUHWIA
pasnuyHoit pnuHsl (ot 15 po
60 KM) C MHTepBanamum Mmexny
HumMm 500 1 1000 m.

Monet cocTosn U3 cnefyoLLmux
3Tanos:

— nognieT K paboyeit 30He;

— BbiNOJIHEHWE pabouux
MapLupyTOB;

— BO3BpalleHMe Ha as3poa-
poMm BblNeTa.

Mpu ucnonb3oBaHuM 06bIY-
HO MeTOAMKM 3KWUNax BbIMOJ-
HSAET noseT Ha paboyem MapLpy-
Te N0 CBETOLMOLHOMY UHAMKATO-
py ¥ KOMaHzam oneparopa, Ha-
XOASAWErocs B rpy30BOi KabuHe
BepToneTa. [pu 3ToM Konuyect-
BEHHbIE BENNYMHbBI OTKIOHEHUN
OT 3a/laHHOTO PeXM1Ma nosieTa no
BbICOTE, CKOpOCTU U OOKOBOMY
VKJIOHEHUMIO 3KUNAX He BUAUT U,
€CTECTBEHHO, HE MOXET ynpex-
[aTb BO3MOXHOCTb BbIXOfa 3a
npepensl JONYCTUMBIX 3Haye-
HUW.

MpumeHeHne MUHC Ha 6opTy
BEepTONieTa BO BPEMS MPOXOXK[e-
HUS paboyux MapLpyTOB NO3BO-
JINJI0 3KMUNaXy He TONbKO BUAETH
Ha 3KpaHe Becb NpoLecc noneta
no 3aflaHHOW TPAEKTOPUM B TpexX-
MepHOM MPOCTPaHCTBE, HO U Orfe-
paTuBHO, 6€3 3ajepxeK 1 3anas-
AblBaHWI KOMaHA OT onepaTtopa,
YCTPaHATb OTKIOHEHUS OT 3afjaH-
HOro pexuma (puc. 2). B pesynb-
TaTe TOYHOCTb BbIJEPKMBAHUSA
HanpaBieHUs nosieTa CTana Bbl-
e, 4TO MONOXMUTENbHO OTpa3u-
Nocb Ha 06paboTke MaTepuanos
3anuceiBalolWeit  annapartypsl,
NO3BOJMNO MOBLICUTH JOCTOBEp-
HOCTb pe3ynbTaToB MOMCKa W
COKpaTUTb BpeMs BbIMOJIHEHUSA
noNeTHOro 3afaHus. Pesynbratel
06paboTKN [aHHbIX MCCNeaoBa-
HWIA Hap Ypanom npusefeHbl Ha
puc. 3.

HEEYRS I TH I RS

Cocmas komnnexkca MUHC

[ 2. Tjrisnitian, o abiioie THC |
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Ecnn nonoxutenbHbell  3c-
ekt npu obpaboTke Marepua-
JI0B 3anucbiBalOLWeil annaparypsl
13-3a BbICOKOW TOYHOCTU Bblaep-
KMBaHMA MaplwpyTa noseta no-
HATEH, TO Kakum obpa3om 370
NpMBENO K COKPALLEHUI0 BpeMe-
HU BbINONHEHWSA NONETHOTO 3aja-
HUs, TpebyeT NoACHeHUs.

[Jeno B TOM, 4TO 4O NpUMeEHe-
Hua MUHC Ha BepToneTe, BbIXOA
Ha Hayano paboyero MaplpyTa
NPOMUCXOAMA MO KOMaHAaMm one-
patopa W CBETOAUOLHOMY UHAM-
KaTopy, HaxojAleMycs Ha Bepx-
HEeM KO3blpbKe JIeBOW NpUBOpPHOIA
LOCKW. B 3TOM cnyyae neTumk He
Buaen GaxkTuyeckoro nosoxe-
HWA BepTo/seTa OTHOCUTENbHO
Hayana NMHUM 3aAaHHOTO NyTH W
yNpaBAsAn UM, Nonarasach UCK0-
YMTENbHO Ha KOMaHAbl oneparo-
pa ¥ MoNoXeHWe CBETAWMXCA
CBETOAMOJOB Ha WHAMKaTope.
Mpu Takom MeTode BbIXxofa Ha
Hayano MaplpyTta, 3a4actyw
NPUXOLUNOCH BbINMOAHATL «nepe-
3ax0f», TaK Kak He BblLepXuBa-
nuch TpeboBaHUA K 3aAaHHOI
TOYHOCTM BX0fa.

Komnnekc MWHC nossonser
NeTYMKY BULETb WHGOpMauuio,
HEOOXOAMMYIO [ NpaBUNbHOM
OLeHKM cUTyaLum:

— TMON0XKeHne cunysta Bep-
TO/NleTa OTHOCUTENbHO Havana
NIMHWY 3aJaHHOTO NYTH;

— MPOrHO3HYID TPAeKTOpUIo
CBOEro ABMXEHWs Ha (oHe [BYy-
MepHoro penbeda npu aktu-
YECKOM MOJIOXEHUW BepTONEeTa B
BO34yXe;

— BOKOBOE YK/IOHeHe OT 3a-
LAHHOTO MapLpyTa.

Takum o6pasom, ynpaBnss
TpaeKTopuei [BUKEHUA BepTo-
NeTa, NIeTYNK MOXKET TOYHO Bbl-
BECTU ero Ha Ha4yano nyTu no 6o-
KOBOMY VKJOHEHMI0, BbICOTE W
HanpasfeHuo.

B pe3ynetate, Bpems BbiIxofa B
Hayano paboyero MaplpyTa Cok-
patunoch Ha 1,5-2 MuH no cpas-
HEHWIO C TPAZULMOHHbBIM CNOCO-
6om (no komaHgam). Takoii Bbi-
UTPbIW MO BpeMeHU Habnopancs
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®pazmeHm Kapmel 2pasuMempuyecKux aHoManut

Ha KaXfom paboyem mapuipyTe,
4TO NPUBENO K BO3paACTaHuio 3¢-
(eKTUBHOCTM BbINOSIHEHUA MO-
NeTHOro 3afaHus.

Cnepyet TaKxe OTMETUTb, YTO
rpadmyeckoe nocTpoeHue obpa-
3a noneta B TpPeXMEpHOM U [iBYy-
MepHOM BWAE MO3BONUNO ONTK-
MU3MPOBaTb TPAEKTOPHUIO MoJeTa
BEpTO/IETa He TONIbKO Ha paboyuux
MapLipyTax, HoO 1 Npu nognete K
paiioHy paboT M BO3BpalLEHUM
Ha a’spoApOM BblieTa.

AHanu3 TpaeKTopuil noneta,
NnpoBefieHHbIA N0 3anucaMm no-
netHoit mHdopmauum B MUHC,
NOKas3al, YTo Ha KaX[OM BblneTe
(B cpegHeM BpeMs OJHOrO Bblje-
Ta cOCTaBAANO0 3 yaca 30 MUHYT)
3KOHOMMIIOCh:

— Ha pabouux mapwpytax —
26 MUHYT;

— Npu nonete K paioHy pa-
60T 1 06paTHO — 12 MUHYT.

B cpepHem 3a 3,5 yaca noneta
3KOHOMUSA BpEMeHM COCTaBnAna
38 muHyT (17% oT 0buwero Bpe-
MeHU noneta) NMpu MONHOCTbIO
BbINOJIHEHHOM NOJETHOM 3aja-
Huu. lMporpamma nonetos 6bina
paccyuTaHa Ha 250 yacos. B pe-
3ynbtate npumeHeHus MUHC
BeCb NjaH paboT Obii BbINOJHEH
3a 195 yacoB. JKOHOMUSA TOMAN-
Ba U pecypca BepToseTa npu pe-
anu3auuu nporpammbl rpaBumeT-
puyeckoit pa3Befku c BepTofieTa
Mu-8, obopynosaHHom MWHC, B
2009 r. coctaBuna: 37 TOHH TOMN-

nuea u 55 yacos pecypca BepTo-
neta.

Ocexbto 2009 r. THIMN «A3po-
reom3nka» NpeAcTosaNo pewnTsb
elle OAHY He MeHee BaXHyI K
OTBETCTBEHHYIO 3ajayy: BbiNon-
HUTb TENA0BM3MOHHYIO a3pOCh-
eMKy ropopa MockBebl ¢ BepTone-
Ta Mu-8. Ycnosusa, kKotopble
npenbABNAANCE K BblepXUBa-
HUIO peXxuma noneta, bbiun elle
60/1ee KEeCTKMMU KaK Mo TOYHOC-
TW, TaK U NO TPAEKTOPUU [BUKE-
Hus. Tpu 3TOM nosneTsl Heobxo-
AMMO ObIIO BBIMOMHATE HOYbIO,
npu  3aKpbITIX 0671aYHOCTbIO
3Be3fax, ¢ 06/MeToM OTAENbHbIX
BbICOTHbIX npenaTcTBuit. OnbiT
noneTos Ha Ypane nopckasbisarn,
4yTo 3(h(PeKTUBHOE BLIMONHEHUE
CbEMKW C MUHUMANbHbIMK 3aTpa-
TaMu BO3MOXHO TOJbKO C WC-
nonb3osannem MUHC.

Mpwu ncnonb3oBaHuM TpaguLm-
OHHOM MeTOAMKM BbINOJAHEHUA
NoNeToB OnepaTopy NpUXOLUTCS
NOACKa3blBaTb 3KWUMAXKY, Kyda W
KaK HYXHO «[0BOpaY1BaTb» Bep-
TONET [N15 BbIEPKMBAHUA 3afaH-
Horo mapuwpyta. [lepBoe Bpems
npu nonetax Hag MockBoi one-
paTtop aKTMBHO OTLABAN KOMaH-
Abl. OfHako BCkope oH ybeaunncs
B TOM, Y4TO IKMNAXK CAMOCTOATENb-
HO, no paHHbiMm MUHC, pocrartouy-
HO TOYHO BblepXMBaeT 3ajaH-
HbIl PEXUM NoJeTa, BbIXOAWUT Ha
paboyunit MapwpyT M KOHTPONM-
pyeT 6e30MacHOCTb NoJeTa, Opy-

E@HTUPYACb N0 BHECEHHbIM B
3NIEKTPOHHYI0 6a3y AaHHbIX 3an-
PeTHbIM 30HaM W NpPenATCTBUAM,
oToGpaxaembiM Ha oHe pabo-
4yuMx maplwpyTos. B panbHenwem
onepatop TOJbKO COrMacoBbIiBan
HOMepa rajacoB C 3KUNAXKEM WU
OCYLWECTBAAN KOHTPOJb KayecTsa
TENNOBU3UOHHOTO N306paKeHMs.
Ero oueHKa BbINOAHeHWs paboT
npo3Byyana TaK: «CMOKOWHO,
HarmAAHO U TOYHOY.

Ha Bcto nporpammy nonertos
OblN0 3annaHMpoBaHo 60 Yacos,
HO (aKTUyecku oHa Obina Bbi-
nofiHeHa 3a 48 vacoB. B paHHOM
ciyyae, 3KOHOMUA TOMINBA U pe-
cypca BepTofeTa O4YeBUAHA.

B HacToAwee Bpems CHNOXHO
npuBecTM npuMepbl Nofo6HOM
3 PEeKTUBHOCTU  NpUMEHeHUA
MUIOTAXHO-HABUTALUOHHOTO
060pyAoOBaHUA NpU OKa3aHUM
aBMaLMOHHBIX ycnyr Kak B Poc-
Cuu, TaK 1 3a pybexom.

000 «TeKHon»
117342, Mocksa,
yn. BeepeHckoro, 13 b
Ten: (495) 777-55-65
®akc: (499) 793-55-42
E-mail: contact@teknol.ru
WNHTepHeT: www.teknol.ru

RESUME
To perform gravimetric survey
from an aircraft, as well as a wide
range of other research tasks (aero-
magnetic survey, airborne electro-
magnetic survey, etc.) it is pro-
posed to use the small-sized inte-
grated navigation device (MINS),
developed by the TeKnol company.
An experience of its usage for the
gravity exploration in 2009 when
MINS was mounted on the Mi-8 hel-
icopter, has shown a high accuracy
of the given flight route mainte-
nance as well as the helicopter fuel

and resource economy.
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OLEHKA TOYHOCTU METOAA
PRECISE POINT POSITIONING U
BO3MOXHOCTWU EFO NPUMEHEHUA
NMPU KAJACTPOBbIX PABOTAX

A.B. BuHorpapoB (OMcKuii rocynapCTBEHHbIN arpapHbIi YHUBEPCUTET)

B 1964 r. oKOHYMN 3emneycTpouTeNnbHbI akynsTeT OMCKOTO CeNbCKOXO3ANCTBEHHOMO WMHCTUTYTA UM.
C.M. KupoBa (B Hactosuee Bpems OMCKMI rocyaapcTBeHHbIi arpapHblii yHusepcuter — OMIAY) no
CneuuanbHOCTU «reopesns». llocie OKOHYAHWUA WHCTUTYTa paboTan B PasnUYHbIX MPOU3BOACTBEHHBIX
opraHusauusx, ¢ 1994 r. — Ha kadeppe «feofe3una» CUOUPCKOI rocyfapcTBEHHON aBTOMOOUILHO-A0POXKHOM
akagemuu (Omck). C 2001 r. no HacToswee BpemMs — [OUEHT Kadeppbl «MpuknapHas reopesus,
toTorpammetpus u TNC» OMIAY. KaHaMAAT TEXHUYECKUX HayK.

A.B. BouteHKo (3anagHo-Cubupckuii dunuan @Iy «locsemkagactpcbemka» — BUCXATU, Omck)

B 2003 r. okoHYMn 3emneycTpouTenbHbIN dakynsTeT OMCKOro rocyaapcTBEHHOrO arpapHOro yHuBepcuTeTa
(OMTAY) no creuranbHOCTU KTe0AE3UA», 3aTEM — OYHYI0 acNUPaHTypy yHuBepcuTeTa. C 2008 r. no HacTosLee
BPpEMS — [NaBHbI CNEUMANUCT TexHWYeckoro oTaena 3anagHo-Cubupckoro dwunmana  OIYN
«loc3emkapactpcbemka» — BUCXATW. OpHoBpemeHHO — poueHT Kadeppbl «llpuknagHas reogesus,
toTorpammetpus u TNC» OMIAY. KaHaMAAT TEXHUYECKUX HayK.

A.10. Xurynux (3anagHo-Cubupckuin dunman ®ryn «focsemkagacrtpcbemka» — BUCXATH, Omck)

C 2005 r. CTyAEHT 3eMneycTpouTenbHOro takynsteTa OMCKOro rocyAapCcTBEHHOMO arpapHOro YHMBEPCUTETA Mo
CMeLManbHOCTU «npuknafHas reogesusy. C 2008 r. no HacToslee BpEMS — MHXEHep TEXHUYeCKoro oTaena
3anagHo-Cubupckoro dunuana ®ryn «locsemkagactpcbemka» — BUCXATH.

B HacTosAwee Bpems npu Bbl-
NONHEHUN reofe3nyeckux pabot
LN onpefeneHus KOOpAWMHAT
rpaHnl, OOBEKTOB KafacTpoBOro
yy4eTa, a TaKKe efuHUL, KaaacTpo-
BOTO ¥ afAMUHUCTPATUBHO-TEPPU-
TopuanoHoro penexnus Poccuiic-
kot Pepepaunn TpebyeTcs, Kak
npaBuNo, CaHTUMETPOBas TOY-
HOCTb. [lnA 3TUX uenei WMPOKO
MPUMEHSAIOTCA CNYTHUKOBbIE NMPU-
eMHuKK GPS. Takoi ypoBeHb TOY-
HOCTM M3MEpPEHNI AaHHbIM TUMOM
060pyAOBaHMA MOXET ObITb Aoc-
TUTHYT TONBKO NpU MCNONb30Ba-
HUW OTHOCWUTENBHOTO MeTofa
CMYTHUKOBOTO MNO3ULMOHUPOBA-
Hua. OgHaKo y 3Toro meTofa ectb
CBOM HepocTaTku. Bo-nepsblix,
HEeoOX0ANMO MMETb JOPOroCTos-
WHUA KOMNNEKT 00O0pYAOBaHMUS,
COCTOAWMNN, KaK MWUHUMYM, W3
LBYX [BYXY4aCTOTHbIX MPUEMHM-

KOB. B0O-BTOpbLIX, aHTEHHA OAHOTO
M3 CMYTHUKOBBLIX NPUEMHUKOB
LO/MKHa ObiTb yCTaHOBNEHA Hap
TOYKOW C U3BECTHLIMU KOOPAMHA-
Tamu.

B 2005 r. komnaHueii NovAtel
(KaHaga) 6bin paspaboTaH u fo-
BefleH 40 NpaKTUYecKoro npume-
HEHWS MeTOJ TOYHOro MO3WLMO-
HupoBaHus  Precise  Point
Positioning (PPP), no3sonstowmii
onpegensTb KOOPAWUHATbI C BbICO-
KOW TOYHOCTbIO OfHWMM [ByX4ac-
TOTHBIM CMYTHUKOBbBIM MPUEMHU-
kom GPS. o 3asBneHnsAM npows-
BOAMTENS, 3TOT MeTOf obecneuu-
BaeT TOYHOCTb OMpefeneHus Ko-
OpAMHAT TOYek 3eMHOW MoBepx-
Hoctn B cucteme WGS-84, 61u3-
Kyto K TouHocT pauddepeHum-
aNbHOTO MW OTHOCUTENBLHOTO Me-
TOAOB CNYTHUKOBOW reopfe3unu
(5-6 cm).

BaxHoit ocoGeHHOCTbI0 MeTo-
Aa PPP aBnsetca 1o, 4To OH He
TpebyeT Hanuuus 6a3oBoi CTaH-
umn 1 puddepeHymanbHoOl Kop-
pekuun. [ins KomneHcauuu oc-
HOBHbIX NOrPeLHOCTel, BO3HMKa-
fOLLMX NpK abCOMIOTHBIX (ha30BbIX
GPS-u3mepeHuax, B gaHHOM Me-
Tofle MCMONb3YIOTCA TOYHbIE 3Ha-
yeHuA 3hemepuz M NONpaBokK Ya-
COB CMYTHWUKOB, MHGOPMaLMA O
3a/ilepXKe CNyTHUKOBOrO CMrHana
B MoHoChepe u Tponocdepe u ap.
Takyto uHdbopmaumnio B BUge OT-
enbHblX dainos GopMupyioT B
MEXAYHAPOAHbIX  CEPBUCHBIX
LeHTpax 06paboTKM  [JaAHHBIX
THCC-Habnogennin ~ (GPS  u
[MOHACC) w npepocTasnaioT
noNnb3oBaTeNsiM U3 pasNUyHbIX
CTpaH 4epe3 CneLuann3nMpoBaH-
Hble IHTepHeT-pecypCsl.

0pgHuM n3 Hux asnsetca SOPAC
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(Scripps Orbit and Permanent
Array Centre,
http://sopac.ucsd.edu) — kpyn-
HEeNWMNIA MeXAYHAPOAHbLINA LEeHTP
c6opa 1 06paboTKM AaHHbLIX ro-
GanbHbIX HAaBUTALMOHHBIX CRYT-
HUKOBbIX CUCTEM. AHANOTMYHYIO
nHdopmauuio  npepocTaBaser
CepBUCHbLIA LeHTp MexayHapog-
Holt cnyx6bl THCC (International
GNSS Service — IGS). Ho B cBs3u
¢ 6onbwum o6beMoM UHdOpMa-
uuu, nonyyaemoin u obpabarbiBa-
€MOii 3TUMHU LieHTpamu (6onee Tbi-
CAYN MOCTOAHHO [AeiCTBYIOWMX
6a30BbIX CTaHLMi1), BO3HMKaeT
npo6sema, CBA3aHHAsA C 3ajepx-
Kol nonyyeHus dannos ¢ MHdop-
mMaumen W TOYHOCTbIO, KOTOPYIO
OHM 0becneunBaloT.

He Tak aaBHo nosBuncs npor-
pammublii - komnaekc  (MK)
Waypoint GPS (NovAtel) c moay-
nem 06pabotku paHHbix GrafNav,
KOTOpbIii nopepnBaeT pag Tpa-
OMUMOHHBIX MeTofi0B 06paboTKM
paHHbix THCC, B TOM yncne u B pe-
*ume PPP. CywecTByeT HECKOMb-
KO YCIOBWIi, KOTOpble HEOOXOAM-
MO BbIMOMHATL AAS MOJYYEHUs
Haumbonee TOYHLIX Pe3ynbTaTOB
npu 06paboTKe [aHHbIX C UCMONb-
30BaHnem metopaa PPP:

— NPOAOIKUTENHOCTb CeaH-
ca abCOMIOTHbIX CNYTHUKOBbIX
HabMIOfEHNIT Ha TOYKE, KOOPAM-
HaTbl KOTOPOI1 HEOOXOAMMO Onpe-
LeNnTb, JOMKHA COCTAaBAATb He
MeHee O[JHOTO Yaca;

— 06paboTKa AaHHbIX CNYTHU-
KOBbIX HAOMIOAEHWT B pexume
PPP npeaHa3HayeHa TONbKO Ans

(a3oBbIX M3MepeHWi, nosyvae-
MbIX [1BYXYaCTOTHbIMU CMYTHUKO-
BbIMM MpPUEMHUKAMKU, U TpebyeT
Hannuns GanoB TOYHBIX WK
ObICTPbIX 3(heMEpPUA CNYTHUKOB
GPS.

Mo3Tomy, ans oueHkn 3ddek-
TUBHOCTU MCNONb30BAHUA 3TOTO
MeTOoAa Npu BbINOJHEHUU Teofe-
3nyeckux paboT no ycraHosne-
HWIO TpaHUL, OOBEKTOB HepBM-
KMMOCTM, aBTOpamu 6biAKM Bbi-
MOJIHEeHbl UCCNe[0BAHUA TOYHOC-
TM U 3KCNAyaTaLMOHHON BO3-
MOXHOCTU meTofa PPP, peanu3so-
BaHHoro B MK Waypoint GPS
Bepcuun 8.10.

OnpepeneHne KOOpAMHAT TO-
YeK 3eMHOI MOBEPXHOCTU B CUC-
Teme koopauHat WGS-84 c nor-
PELHOCTbIO B HECKONbKO CaHTK-
METPOB C WCMONb30BaHWEM METO-
na PPP Bo3MO3HO B n1t060OM MecTe
Halweil NnaHeTsl Npu cobOAEHNY
ONTUMANIbHBIX YCIOBUIA CMYTHUKO-
BbIX HabnoaeHwuid. Ons anpobu-
pOBaHUs 3TOi TexHonornu 6biNo
NPUHATO peLleHne UCNoNb30BaTh
pe3ynbTathl W3MEpPeHUNn U MHO-
FOKPaTHO BbIYUCIEHHbIE KOOPLM-
HaTbl 6a30BbIX CTAHLMIA B CUCTEME
WGS-84, nmetowmeca B cepsuc-
HoM ueHTpe IGS, nockonbKy n3me-
peHus Ha 3Tux 6a30BbIX CTaHLU-
AX, @ TaKXXe WX MpOCTPaHCTBEH-
Hble KOOpAMHATbl JOCTYMHbI LWK-
POKOMY Kpyry nosb3oBaTefeit Ye-
pe3 WHTepHet. [na uccneposa-
HuA, no Bcei Tepputopuu PO,
paBHOMepHO, O6binM  BbIGPaHbI
NOCTOSHHO [eiicTBytolWMe 6a3o-
Bble CTaHLWWM MeXLyHapOoAHO

Basobree cTaHUMK ceTH MEDA
- basouwe cradgum cem 1G5
- Casobla: cTanuWd cotd CURCF

Cxema pacnosnioxeHus 8sI6paHHbIX 6a308b6IX CMAHYUL HA

meppumopuu P®

reogesunyeckon cetu IGS, nedop-
mauuoHHon cetn GPS CeBepHoii
Espasuun NEDA (North Eurasia
Deformation Array) u EBponeiic-
KON 3eMHON pecdepeHLHON reo-
ne3nyeckon cetn EUREF
(European Reference Frame). Ux
reorpatuyeckoe pacrnosioxeHue
noKasaHo Ha pucyHke. Bcero uc-
noNb30BaNUCh faHHble ¢ 12 6aso-
BbIX cTaHuuit: bunubuHo (bili),
CseTnoe (svtl), Upkytck (irkt),
Tukcu (tixi), Xabaposck (khaj),
Akytck  (yaka), MeHpgeneeso
(mdvj), MaragaH (mag0), 06-
HUHCK (mobn), Hopunbck (nril),
Exkatepunbypr (artu), Metponas-
nosck-Kamyuatckuit (ptps).

KamepanbHas 06paboTka AaH-
HbIX CYTHUKOBbIX U3MepeHMil Ha
3TKX 6330BbIX CTAHLMAX COCTOANA
U3 CNedyioLLnx 3Tanos:

1. C60p AaHHbIX, HAKOMNEHHBIX
Ha 6a30BbIX CTAHLMSAX.

2. Beluncnenne koopgmHar 6a-

30BbIX CTAHUMWA B cuUcteme
WGS-84 ¢ ucnonb3oBaHuem me-
Tona PPP.

3. AHanu3 1 oLeHKa TOYHOCTHU
MOJyYEHHbIX Pe3ybTaToB.

MepBoHayanbHo ObiNU B3ATHI
taitnbl ¢ n3MepeHUsMU Ha 6aso-
BbIX CTaHumMsaAX 3a 2008 r., 3a nep-
Boe U 15-e yncna Kaxgoro mecsa-
ua, c cepsepa ueHtpa SOPAC.
[laHHble Ha 3TV uucna BbibUpa-
nncek ans bonee feTanbHOro oTpa-
KeHUs KauectBa obpaboTku pe-
3yNbTAaTOB CMYTHUKOBLIX Habio-
LeHUiA C UCNONb30BaHUEM peXMU-
ma PPP B TeueHue KaneHgapHoro
roga. [MCKpPeTHOCTb 3anucu pe-
3yNbTaTOB M3MEPEHUI Ha KaX[ou
6a3oBoi CTaHuMWM CcocCTaBasna
30 ceKyHA.

[lanee c Toro e cepeepa Gbiu
B3ATbl [M106aNbHble HAaBUTaALMOH-
Hble (aitnbl 1 ToYHble 3emepu-
Obl, @ TaKKe daitibl NonpaBok Ya-
COB CMYTHUKOB HA Te Xe LHU.

Cnegytowumm 3Tanom pabor
CTano BbIYMCNEHME KOOpAMHaT
BbIOpPaHHbIX 6a30BbIX CTaHLMWIA C
MCNONb30BaHWEM pexuMma obpa-
60TKM AaHHbIX abCoONOTHLIX (ha-
30BbIX CMYTHWUKOBbLIX Habnoge-
Huin PPP ¢ wucnonb3oBaHuem
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moayns GrafNav. OueHka TouHoC-
TU MONYYEHHbIX Pe3y/bTaTOB Bbi-
MOJHANACH NYTEM CPABHEHUA Bbl-
YMCIIEHHbIX KOOPAMHAT C UX TOY-
HbIMWU 3HAYEHUAMU, B3ATHIMU C
VKa3aHHOro Bbllle caiiTa Ha Te
e patbl. CpefiHue KBafpaTnyec-
ke norpewHoctu (CKM) koop-
AMHAT 6a30BbIX CTAHLMWIA, MPUHSA-
ThIX 3a TOYHble, COCTaBAANM
0,8 cm B nnaHe n 0,9 cm No BbICO-
Te. MakcuMmanbHble U MUHUMANb-
Hble OTKJOHEHWs B MnaHe U no
BbICOTE KOOPAMHAT, MONYYEHHbIX
B pe3ynbtate 06paboTKM M3Me-
PEHUIt 33 OfHU CYTKM JNf Kax-
[0i 6a30BOW CTAHLMUM, OT UX TOY-
HOrO 3HAYeHUs MpUBEAEHbl B
1abn. 1. CKM onpepenenus ko-
OpAMHaT 6a30BbIX CTAHUUIA C UC-
nonb30BaHWEM pexuma obpa-
6otku PPP B MK GrafNav/GrafNet
coctaBunn 1,4 cm B nnaHe u
2,2 CM Mo BblCOTE.

MonyyeHHble pe3ynbTarhl
OLieHKM NOATBEPXKAAIOT, YTO B pe-
3ynbtate 06paboTkM ha30BbIX
CNYTHUKOBLIX HabMOLEHWIA, npo-
LOJIKUTENBHOCTBIO B OAHU CYTKH,
C ucnonb3oBaHuem metoga PPP
MOTYT ObITb NOAYYEHbI KOOPAUHA-
Tbl TOYKM 3€MHOI NMOBEPXHOCTU B
WGS-84 ¢ CKIT meHee 5,0 cm.

TOYHOCTb KOOPAMHAT 6a30BbIX CTAHLUIN NO pe3ynbTaTaM 06PaGOTKM AAHHbIX

0pnHaKo HaubGoONbWMA NpaKTH-
Yeckuii UHTepec npepcTasaser
coboM 3agaya nosyyeHus npoct-
PaHCTBEHHbIX KOOPAMHAT TOYKU
3eMHOW MoBepxHOCTM no ¢haso-
BbIM CMYTHUKOBLIM HabnogeHM-
AM, TPOLO/IKUTENbHOCTbIO B OUH
yac.

Ons wccnepoBaHus nocTa.-
JIEHHOW 3afaumn 6blInM UCMNONb30-
BaHbl faHHble Tex Xe 6a30BbIX
CTaHUMRA, 4TO U paHee. Bbluucne-
HUE TOYHbIX 3HAYEHWI UX KOOp-
AMHaT, 06paboTKa [AaHHbIX 4aco-
BbIX (ha30BbIX CMYTHUKOBbIX HAb-
JIOlEHUN HA 3TUX TOYKAX U CpaB-
HEHWE MONYYEHHbIX Pe3ynbTaToB
BbINOJIHANOCH ONUCAHHbIMMU BblLLE
metofamu. Otnuume cocToano
AMWbL B TOM, 4YTO B 06paboTKy
NPUHUMANUCL CNYTHUKOBbIE HA6-
nofeHns nepsoro u 18-ro yaca
nepBOro AHA KaXAoro mecsua
2008 r. TouyHble KOOpAMHaTHI
Kaxgoil 6a30Boil CTaHUMUM Oblan
NpMBEAEHbl K 3TUM e AaTtam.
Beibop nepsoro u 18-ro yvaca
HabNOAEHUA OfHOTO M TOTO XKe
OHA ans obpaboTku 6bin 06yc-
JIOBNIEH CefyioWmuMK coobpae-
HUAMU.

[aHHble, ncnonb3yembie ans
UccnefoBaHus, AOMKHbI Haubo-

CNYTHUKOBBIX M3MEpEHMI7I, NPOAOJ/IKUTEJIbHOCTbIO B OAHU CYTKU

Jlee MOJIHO XapaKTepu30BaTh BO3-
MOXHOCTU MeToaa PPP npu ob6pa-
60TKEe [aHHbIX CMYTHUKOBOrO no-
3ULMOHUPOBAHUSA, BbIMONHEHHOTO
B Pa3/IMYHbIX TOYKAX 3€MHOM Mo-
BEPXHOCTM, B pa3HOe BpeMs roga
W CYTOK, NpU Pa3iMYHbIX NOrof-
HbIX YCNOBUAX W HEOAWUHAKOBO
KoHuUrypaummu cossesgus cnyt-
Hukos GPS.

PacrionoxeHue BbIOPaHHbIX Ha
Tepputopun P® 6a3oBbIX CTaH-
LUMA, a Takxe AOCTYMHOCTb pe-
3yNbTAaTOB HAbMOAEHUN HA HUX,
NO3BONAIOT HAWTWU AaHHble [ns
McCnefoBaHWs, COOTBETCTBYIO-
wwue reorpadmyeckuM, NOroAHbIM
M CYTOYHBIM U3MEHEHUAM WOHOC-
tepbl 1 Tponoccepsl. Bnuaxue
Xe KoHdurypauum co3Be3fus
CMYTHUKOB MOXET ObiTb BbisB/IE-
HO 3a CYeT ucnonb3oBaHusa daso-
BbIX M3MepeHU OAHOTO U TOrO Xe
LHS, HO BbINONHEHHbIX B pa3Hoe
Bpems.

Op6buTtanbHas  rpynnupoBska
GPS coctout MUHUMYM U3 24
CNYTHUKOB Ha MOYTU KPYroBbIX
opbutax ¢ paauycom 26 560 Km,
nepuosomM obpalieHus BOKpYr
3emnu, paBHbiM 11 yacam 57 mu-
HyTam 58 cekyHAaMm, v NoYTn noc-
TOSHHBIMW Tpaccamu. Takum 06-

Tabnuua 1

Ha3sBsaHue 6a3oBou

MnaHoBble KOOpAMHATHI

BbicoTHOE nonoxeHue

CTaHLUU MakcumanbHoe MuHumanbHoe MakcumanbHoe MuHumanbHoe
OTKNIOHEHHe, CM OTKNOHEeHHe, CM OTKNOHEHUe, CM OTKNOHEeHUe, CM

Bunubuto 1,2 0,6 23 01

WpkyTck 5,9 0,4 4,7 038

XabGaposck 3,6 1,2 9,5 1,7
MeHpeneeso 1,8 0,9 4,6 0,2

06HMHCK 1,6 0,7 6,1 15

Hopunbck 1,2 01 2,2 0,0
lleTponasnosck-

Kamuarckuit 2,7 038 38 0,1

Ceetnoe 0,5 0,5 0,5 0,5

Tnken 1,0 01 1,9 03

AkyTCcK 2,7 0,3 34 05

MarapaH 2,7 0,6 5,0 0,5
EkatepuHOypr 1,7 0,6 4,4 0,0

ﬂpumeanue. 3HayeHMs MaKCUMaNbHBIX U MUHUMANIbHbLIX OTKIOHEHWU npuseneHbl No abCoNOTHOI BeNUYMHE.
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TouHOCTb KOOpAWHAT 6a30BbIX CTaHUMIA NO pe3ynbTatam 06pa6oTKU AAHHBIX

CNYTHUKOBbIX M3mepeum7|, npoAoIKUTENIbHOCTBIO B OAUH YacC

Tabnuua 2

HassaHue 6asoBou

MnaHoBble KOOpAMHATDI

BbicoTHOE nonoxeHue

CcTaHuum MakcumanbHoe MuHumanbHoe MakcumanbHoe MuHumanbHoe
OTKJIOHEHUE, CM OTKJIOHEHUE, CM OTKJIOHEHUe, CM OTKJIOHEHHUE, CM

BunubuHo 34 0,5 8,9 0,0

MpkyTck 10,2 038 9,5 18

XabapoBck 11,9 0,3 9,1 0,0
MeHpeneeso 53 0,6 6,1 0,3

06HMHCK 12,4 0,7 11,3 0,2

Hopunbck 9,1 03 10,9 0,0
MNeTponaBnoBscK-

Kamuarckuit 11,6 0,7 79 0,0

Csemnoe 4,6 4,6 7,5 6,8

Tukcu 6,6 0,2 6,2 0,4

AKyTCK 21,5 13 7,5 0,5

MarapgaH 12,6 0,6 22,9 0,1
ExarepuH6ypr 13,1 0,5 10,2 0,5

ﬂpUMeanue. 3HayeHMs MaKCMMaNnbHbIX U MUHUMAIbHbIX OTKNOHEHW npueepneHbl no abCoNoTHOI BeANYMHeE.
L]

pa3oM, B KaXAoi TOYKe 3eMHOI
NOBEPXHOCTU KOH(UTYypaLus co3-
Be34MA CMYTHUKOB OVAET noyTH
NONHOCTbIO MOBTOPATLCA NpUMEp-
HO yepe3 12 yacos. Mo3Tomy, AN
BbIOOpPa AaHHbIX, COOTBETCTBYIO-
WMX PpasnUYyHON KOHUrypauum
CO3BE3ANA CMYTHUKOB, AN KaX-
LOro AHsA Obl1 UCMONb30BaH Bpe-
MEHHOI UHTepBan, pasHbli 18 ya-
cam.

TaK Xe KaK v B NepBOM Ciyyae,
B pe3ynbrate o6paboOTKM Bcex
LaHHbIX ObIIN BEIYUCTEHbI MAKCU-
ManbHble U MUHUMaNbHblE OTKIO-
HEHWS B NNaHe U No BbiCOTe KOOP-
LMHAT, NONIYYEeHHbIX B pe3ysbrate
06paboTkM M3MepeHuit 3a OAMH
yac ans Kaxpon 6as3oBoil cTaH-
LK, OT UX TOYHOTO 3HAYEHUS, KO-
TOpble NpepcTaBneHbl B Tabn. 2.
CKI onpepeneHns koopanHar 6a-
30BbIX CTAHUMA ANA AaHHbIX ta-
30BbIX WM3MepeHUii, NpofoNKM-
TENbHOCTbIO B OfMH 4ac, C MC-
noNb30BaHWEM pexuma o6paboT-
ku PPP coctaBunun 7,2 cm B nnaHe
“ 6,7 cM No BbICOTE.

CpaBHMTENbHLIN aHanu3 Tou-
HOCTW oOnpefeneHus NpoCTpaH-
CTBEHHbIX KOOPAMHAT C MCMOJib-
30BaHuem metoga PPP, peanuso-
BaHHoro B K Waypoint GPS

Bepcun 8.10, nossonun cpenarb
cnepyiolme BbIBOAbI.

METOJJ. TOYHOI0 NO3NLNOHNPO-
BaHusa Precise Point Positioning
MMeeT MepcneKkTUBbLI WHUPOKOTrO
NPaKTUYeCKOro MCnoib30BaHUA
Ha TeppuTopumn P® 1 sBnsetcs B
pAfe CcnyyaeB anbTepHATUBOW U
AONONHeHneM K AnddepeHum-
anbHOMY M OTHOCUTENbHOMY Me-
TOAAM TOYHOrO NO3ULMOHUPOBA-
Husi. OH He TpebGyeT yCTAHOBKM U
MCnonb3oBaHUs 6a30BbIX CTaH-
LM, NO3BONAET MOAYYUTbL B pe-
3ynbTate aszoBbiX CTaTUYECKUX
CNYTHUKOBBIX HabnopeHuni
NPOCTPAaHCTBEHHbIE KOOPAWHATbI
TOYKM 3eMHOW NOBEPXHOCTU B
cucreme WGS-84 c TouHoCTbIO B
HECKO/IbKO CaHTUMETPOB.

HepoctaTkom 3TOro pexuma
00paboTKM AaHHbIX CMYTHUKOBO-
ro MO3ULWOHWPOBAHWA ABAAETCA
3aBMCMMOCTb OT TOYHOCTM W AOC-
TYMHOCTW [JaHHBIX MEX[AYyHapoa-
HbIX CEPBUCHBbIX LEHTPOB 06pa-
60Tku THCC-HabntoaeHwiA.

MpoBeaeHHble WCCNEfOBAHMUA
MOATBEPKAAIOT, YTO AAHHBIA Me-
TO4 MOXeT ObITb MCMNOAb30BAH
LNA Lenen yCTaHOBNEHUA rpaHuL,
3emMNenob30BaHuit, 0Co6eHHO Ha
MEXCeNEeHHbIX  TEepPPUTOPUSAX.

Kpome Toro, oH MOXeT HalNTu wWu-
pOKOe MpUMEHEHME NpU PEKOH-
CTPYKLMU FOPOACKMX reofie3nyec-
KUX ceTell, MHXEeHEPHbIX U3bICKa-
HUAX NPOTSKEHHBIX COOPYIKEHUI
(kene3Hblx 1 aBTOMOBUNbHBIX 40-
por, Tpy6onpoBoAOB, JWHMIA
3neKTponepegayn u T. n.) u ocy-
LWeCTBNEHUN Apyrux Tonorpado-
reofesnyeckux pa6or. MNpu atom
NPOAOIKUTENBHOCT ceaHca
CNYTHUKOBbIX HABNIOAEHU I LONK-
Ha 3aBUCeTb OT Tpebyemoii Tou-
HOCTU BbINONHAEMbIX T€0fe3u-
Yeckux paboT u GbITb B Npefenax
OT O[JHOTO Yaca A0 CYTOK.

RESUME

The results of investigating an
accuracy of the Precise Point
Positioning technique, developed
by NovAtel company and intended
for processing the absolute dual-
frequency kinematic GPS-meas-
urements are given. A possibility
of its application for the purpose
of coordinating land use bound-
aries and other topographic and
geodetic works is considered. The
advantages and disadvantages, as
well as features of this technique
are described in comparison with
the differential and relative tech-
niques of satellite measurements.
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CObbITUA

~ 11-a BcepoccuitcKas Hayuy-
HO-NpaKTU4YeCKaa KoHde-
peHuusa «leouHngopmaruxa B
He(TerasoBon  oTpacau»
(n. Passunka, 3-5 mapta
2010r.)

OpraHu3atopamun KoHtepeH-
umu soictynunu TNC-Accounauus
u 000 «fasnpom BHUWUTA3», a
cnoHcopamn — OAO «lasnpom
KOCMWUYECKMe CUCTEMBI» U KOMNa-
Hus Bentley Systems (CLLA). Ee
npoBefeHne Takxe nopaepxan
Coto3 Mapkuweipepos Poccuu.
OHa cobpana oKono 245 y4acTHU-
KOB 13 BCex (hefiepanbHbIX OKpY-
ros Poccuu ¢ npenmmyiLecTBEHHbIM
npeAcTaBUTENbCTBOM CreLmanuc-
TOB U3 MOCKOBCKUX OpraHu3auu.

KoHdepeHuma Hayanacek ¢ nne-
HAapHOro 3acefaHus, NOCBSALLEH-
HOr0 COBPEMEHHOMY COCTOSHUIO
MHdopMaLMOHHOrO obecreyeHus
B HeTera3oBomn oTpacau u opra-
HU3aLMK paboT C NPOCTPaHCTBEH-

=GPS COM:™"

mail:

HAF

h_.-il

NMPOHIS0OCTESHHAEN EOMOAHKA B~

HbiMW paHHbiMK B OAO «lasnpom»
n «laznpom BHUWNTA3».
OTKpbiBas MeponpuaTue,
C.A. Munnep (FUC-Accouunaums)
Aan o6LLyto XapaKTepUCTUKY COB-
pEMeHHOMY COCTOSIHWIO U Npobre-
MaM WCNoNb30BaHUA TeouHdop-
MaLMOHHbIX TEXHOIOMUIA B HedTe-
rasosom  cektope  Poccuwm.
P.0. CamcoHoB («Taznpom
BHWWTA3») noapoGHO ocTaHo-
BWNCA Ha POAM U NepcrneKkTUBax
MCMONb30BaHNUA TFeoMH(pOpMaLM-
OHHbIX TEXHONOrWi B HedTeraso-
Boit otpacnu. C.I. Maenos («lasn-
pom BHWUWIA3») noceatun csoe
BbICTYMIEHME NPUHLUNAM NOCTPO-
€HWA KopnopaTuBHOI reonHdop-
mauuoHHoi cuctembl 0AO «lasn-
pom». A.H. Cemepukos (HL, OM3
Pockocmoca) ocraHoBuaca Ha
OLieHKe COCTOSHWA 1 NepcrneKkTn-
BaX pa3BUTUA POCCUINCKOMN CuUCTe-
Mbl 133 1 BO3MOXHOCTAX ee UC-
noNb30BaHUA B MHTEpecax HedTe-

razoson otpacau. H.H. CeBactba-
HoB («[a3npom KocMuYeckue cuc-
TeMbl») npepcTaBun 0630p Mc-
NONb30BaHNA A3POKOCMUYECKUX
CPeacTB i MOHUTOPWHTa WHG-
pacTpyKTypbl HedTerasoBon oT-
pacnu. B.A. JlazytuH («lasnpom
KOCMUYECKME CUCTEMbI») N0APO6-
Hell 0CBETUN TEXHOJOrMM a3po-
KOCMUYECKOr0 MOHWUTOPWHIa Ma-
TUCTPaNbHbIX ra3o0npoBofOB, pas-
paboTaHHble B 0AO «fasnpom Koc-
Mmuyeckune cuctembl». [.10. Kos-
noB (Bentley Systems) nogpo6Ho
pacckasan o KOMMIEeKCHbIX pelle-
Husx Bentley ans reonpoctpan-
CTBeHHbIX npoekToB. [JI. Emenba-
HoBa («Puan Teo MpopkekT») oc-
TaHOBMNACb HA NpUMepax ycnel-
Horo BHeapeHus MO0 Autodesk
Topobase. B.W. Bawunos («WHTe-
prpacd Poccusi») 0CHOBHOe BHMU-
MaHue yaenun [LEeMOHCTpauuu
BO3MOXHOCTeA nnatchopmbl
G/Technology KoMnaHum
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Intergraph pns peweHns 3apau
TpybonpoBofHOro TpaHcnopTa.
M.H0. KopmwukoBa («CoB30HA»)
NOCBATMNA CBOE BHICTYNNEHKE
OMUCaHWIO CEPBEPHbIX peLueHuni
komnanuun ESRI pna Hedreraso-

Boir otpachu. A.A. lllymakos
(GeoEye, CLUA) npoaHanusuposan
TEHAEHUMU PaA3BUTUA pbIHKA M
TexHonorun OA3 u oueHun wux
BO3MOXHOCTM WMCNOJb30BaHNUA B
HechTerasoBoit oTpacau.
MneHapHyto ceccuto, NOCBSA-
LeHHYI0 COBPEMEHHbIM TEXHOMO-
TMAM W UCTOYHMKAM MOJy4YeHUs
NPOCTPAHCTBEHHBIX AAHHbIX AN
HedTerasoBoi OTPacau, OTKPbIA
A.0. [obpo3pakos, KOTopblit coc-
pepnoToumncs Ha npobnemax nony-
YeHUs U UCMOb30BAHNA a3POKOC-
Muyeckon nHdopmauumn Hedrera-
30BbIMM KomnaHuamu. A.B. MNaw-
KuH («la3npom KocMuyeckue cuc-
TEMbI») pacckasan 0 BO3MOXKHOC-
Tax LleHTpa npuema n o6paboTku
Kocmmyeckmx paHHbix [133 0AO
«la3npom Kocmuyeckue cucre-
mbl». M.A. boncyHoBckuit («Cos-
30H[») NpPOaHann3NpoBan HoBble
MCTOYHMKM faHHbiX [33, npobne-
Mbl U MEPCMEeKTUBbI UX UCMONb30-
BaHWA A8 KOCMUYECKOrO MOHUTO-
puHra B HedhTerazoBon OTpacau.
C.A. Abpamos («MPANM TPYMy)
pacckasan o mecte [MUC-komno-
HEHTbl CUCTEMbl 3KOJOTMYECKOro
MOHUTOPUHIa [06bIYM HehTH Ha
wenbte Kacnuitckoro  mops.
B.W. KoHkun («HUWN KM») noces-
TUA CBOE BLICTYNJEHWE aHanusy
NpUMEHEHUs annapaTypbl CNyTHU-
koBoii HaBurauuu [NIOHACC/GPS B
HedTerazoson otpaciu. [A.A. Ur-
HaTbeB (Schlumberger) npepcra-
Bun 0630p MMC-TexHonoruii Ha oc-

HoBe no Schlumberger
Information Solutions. H.A. Yctu-
HoB («MHTeprpad Poccus») pac-
ckazan o peweHusx Intergraph
ANA ynpaBfeHUs AaHHbIMKU Tpw
CTPOUTENLCTBE W 3KCMyaTaLum
Tpyb6onposogos. B.B. 3atsaranosa
(MTL, «CkaH3Kc») ocTaHoBMAACH
Ha pe3ynbTaTax OMepaTUBHOIO
CMYTHUKOBOTO MOHUTOPWHTA B Ce-
BepHoit yactu Kacnuitckoro mops.
3aBepwuBLINI NepBbIi fieHb pa-
60Tbl KOHdepeHuun goknag Koc-
TaHTUHM Mapuo (e-GEOS, WUtanus)
Obll MOCBSAILEH WCMOJb30BAHMIO
KOCMUYECKUX M300paxeHuin Bbl-
COKOT0 pa3peLlleHns co CnyTHUKa
COSMO-SkyMed pnsi moHuTOpUHra
CMeLEeHNn 3eMHON MOBEPXHOCTU
MeTO[JOM PaAWONOKALUOHHOW UH-
TepthepomeTpum.

BTtopoit aeHb KoHbepeHLnM Ha-
yanca ¢ pgoknapa H.C. PemeHb
(HAL, PH um. B.W. Winunbmana) o
reonopTane B cucteme ynpasie-
HUS MPUPOLHLIMU pecypcamu B
XMAO — Hrpe. M.A. MupoHos
(«fasnpom BHUWTA3») BepHyncs K
Teme npumeHeHusa u mecra MMC-
TEXHONOTWIA Ha NpUMepe Nporpam-
MHoro komnnekca «CUC-Amany.
B.E. Kpusopyuyko («AHT-WH-
®OPM») ocTaHoBuMCA Ha BOMpO-
cax paboTbl C NPOCTPAHCTBEHHOM
uHdopmaumen B cucteme NYC-TA3.
A.T. Xantypun (Mapple Group)
pacckasan 06 uHTerpaLuu nHdop-
MaLMOHHBIX PecypcoB B KOpnopa-
TusHbix TWUC. 0.H. KonecHukoBa
(«CoB30HA») oCTaHoBMNACb Ha
MHTErpaumumu nporpamMHbIX KOMM-
NeKcoB 06paboTku fAaHHbIX 133
ITT VIS n TUC-npunoxeHnint Kom-
naHum ESRI. E.A. BuwHeBckas
(«fata Wct», HoBocnbupck) noc-

BATUNA CBOE BbICTYM/IEHUE MOBbI-
weHuto 3pdeKTMBHOCTU HedTepo-
ObluM 33 CYET KOMMIEKCHOro yn-
paBJeHUs reofaHHbIMU OypeHus.
A.B. AbpocumoB («CoB30HAY»)
pacckasan o reouHhopMaLMoH-
HOM obecneyeHuUU reosoropasse-
LOYHbIX paboT Ha YasHAMHCKOM
HehTerazoKoHAeHCaTHOM MecTo-
POX[LEHUN C WCNoNb30BaHUEM
LaHHbIX TPYNNUPOBKU CMYTHUKOB
RapidEye.  M.H0. AnekcaHppoB
(«leo-AnbsaHC») ocCTaHOBMACA Ha
BOMpOCax NpuUMeHeHUs nporpam-
MHOro Komnnekca Geomatica ans
00paboTKM reonpoCTPaHCTBEHHBIX
paHHbix. A, YekypuH («Pa-
KYpC») pacckasan 0 HOBOM YpOBHe
aBTOMaTW3aLnMu U QYHKLMOHANb-
Hbix Bo3MoOxHocTeit M0 PHOTO-
MOD npu obpaboTke faHHbix [33.
A.B. Kanabun («HABIFEOKOM»)
chenan [okKnaj o TexHONoruu
ERDAS 1 ee BO3MOXHOCTAX ANS
HedTerasosoi otpacau. B.B. Ko-
HoHOB («HEOJTAHT») BbicTynun,
pacKpbiB TeMy WCNONb30BaHUA
reoMHMOpPMaLMOHHOW  CUCTEMBI
LN YNpaBneHus AaHHbIMU 0ByCT-
poiicTea MeCTOPOXAeHMA.
A.T. MuxaitneHko («fa3TpaH3nT»)
060CHOBaN MCNO/Mb30BaHME reo-
MHMOPMALMOHHBIX TEXHONOTUA
Kak 6a30BblX COCTABAAIOWMNX WH-
(hOpPMaLMOHHO-aHANIUTUYECKUX U
VNpaBnsioWmX cucteM Tpybonpo-
BOJHO-TPAHCMOPTHbIX Mpeanpus-
Tnii. A.3. Anmakaes («lasnpom
TpaHcras CypryT») ponoxun o6
onbiTe peanusauuu npoekta leo-
MHHOPMALMOHHO CUCTEMBI Maru-
cTpanbHbix Tpybonposogos B 000
«lasnpom TpaHcraz Cypryt» B
2003-2010 rr.

bonbwoi wuHTEpec BLI3BaNO
BoicTynneHue B.C. BgosuHa (Al
«MepupmnaH+»), NoCBALEHHOE
BOMPOCAaM WCMOMb30BaHMA pas-
JIMYHBIX CUCTEM KOOPAMHAT B
HedTera3oBoW U rOpHOI OTpac-
nsax. A.C. Kanuuun («Kpepo-[ua-
N0r») NOLPOOHO OCTAHOBUACH Ha
Bo3MOXHocTaAx cuctembl CREDO
JIMHENHbIE N3bICKAHUA.
N.A. Poinbckunit («ApKOH») cpe-
Nan UHTEpPeCHYIo OLEHKY NpUroa-
HOCTM CUCTEM BO3JYLHOrO Nasep-
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HOr0 CKaHMpOBaHMA ANA co3fja-
HUA KapTorpaduyeckoi npopyk-
uuun. A.H. Bpunnuantos («IKOH-
TMHXUHUPUHT») MO3HAKOMUA C
BO3MOXXHOCTAMW MCNONb30BaHUSA
reouHMOpMaLUOHHbBIX TEXHONO-
Wi NpW BNArHOCTUKE NMOLBOLHbIX
NnepexofoB MarucTpanbHbiX Tpy-
60npoBofoB.

B.b. HukuwuH («faznpubopas-
TOMaTUKAaCcepBUC») pacckasan o
NpMBA3KE B NIOKANbHON CUCTeMe
KoopauHaT fedeKToB, BbiABise-
MbIX CPefCcTBaMu BHYTPUTPYOHOI
AWNArHOCTUKM MarucTpanbHbIX Tpy-
6onposogos. A.M. Mauusa (Mpo-
€KTHO-W3bICKaTeNbCKUII UHCTUTYT
«[EO», EkatepuHOypr) ponoxun o
NPUMEHSIOLLEMCA B €r0 KOMMAHWUK
KOMMAeKCHOM nogxone Ans coopa
MPOCTPAHCTBEHHbIX JAHHBIX.

B 370t e peHb UTL, «CkaHIKe»
NpoBeNn MacTep-Knacc, NoCBALeH-
Hbl BO3MOXHOCTAM MPOrpaMMHbIX
CpeacTB KOMNaHWUK ais 06paboTkM
1 aHanm3a aaHHbIx 133 13 kocmoca
npu peweHun 3agay HedTeraso-
BOI W FrOpHOI oTpacneit.

B TpeTuit feHb KoHdepeHuuu
COCTOANUCL ABe NapannenbHble
ceccun. OfHa M3 Hux 6bina noc-
BaweHa onbity BHUNTA3a no wnc-
nonb30BaHWIO reoMHGOpPMaLLMOH-
HbIX TeXHONOrUW, BO BpeMsA BTO-

poii 0bCyXAanuch BOMpOCH yn-

paBNEHUA HEABMKMMOCTbIO U
0COGEHHOCTU NMOCTAHOBKM Ha Ka-
LACTPOBbIN y4YeT 3eMeNib U COOpy-
eHUN npepnpuaTuii Hedteraso-
BOTO KOMMJIEKCa.

YyacTHMKM KOHdepeHLUn Mor-
AW NO3HAKOMUTLCA C MpepfcTaB-
JIeHHbIMM Ha BbICTaBKe NPOJYKLM-
el u ycayramu cnepyiowmx Kom-
nanuin: «fasnpom BHUWUTA3Y,
MpefcTaBUTENbCTBO  KOMMNAHUM
«Wniombepe Nlomgwenko UHK.» /
Schlumberger, «Puan Teo Mpoga-
xekT», Geokye, «beHtnn Cuc-
Temc»/Bentley Systems, «lasn-
poM KOCMUYECKUEe CUCTEeMBI»,
«MPAVM TPYMy, Intergraph, Kom-
naHus «CoB3oHay, «[eo-AnbsaHCy,
«HWUW kocmunueckoro npubopocT-
poeHusy», Mapple Group.

Mopsops wutoru, C.A. Munnep
M3 TEXHONOTUYECKUX UHHOBALMA,
3 HeKTUBHOCTb KOTOpPbIX Oblna
y6eanTeNbHO NoKasaHa y4acTHM-
KaMu KOH(epeHUuUn, BbIAENUN
cnepytouyme:

— WCMO/Nb30BaHWE reonopra-
JIOB MpW peanu3auuu KpynHbIX
TEPPUTOPMANIbHbBIX M KOPNIOPATUB-
HbIX POEKTOB;

— aKTMBHOEe BHEApeHue pas-
JINYHBIX METOL0B AWUCTAHLMUOHHO-
ro 30HAMPOBaHMA 3eMan ans pe-
WeHNA NPOM3BOSCTBEHHbIX, NpU-
POA0OXPAHHBIX U reoAnHaMuyec-
KMX 3afay Ha Tepputopuax Hed-
Terasogobbiuu;

— pacumpeHue obbeMoB pa-
60T No Na3epHOMY Ha3eMHOMY W
BO3[YLHOMY CKAaHWPOBAHUIO Kak
OCHOBbI MOCTPOEHUS TPEXMEPHbIX
Mofieneil 0ObEKTOB C nocneayio-
wum wucnonb3osaHuem B [UC-
npoeKTax;

— KOMMIEKCHOe MUCNoNb30Ba-
HUe NOABWMXHBIX CPeACTB Awar-
HOCTWMKMW, CUCTEM CMYTHUKOBOIO
NO3ULMOHMPOBAHUS U LUDPOBbLIX
mopeneil TeppuTopuit U 06HEKTOB
npu CO3[aHWUU CUCTEM MOHUTO-
PUHTa 1 gucneTYepu3aLmnu.

I PeKTUBHOCTb NPUMEHeHUA
I'MC-TexHonoruii B HedpTerasoBom
oTpacnu pacrtet rog ot roga. Ko-
NINYECTBO YYaCTHUKOB KOH(epeH-
LMW MOKa3blBaeT, YTO KPU3MUCHBII
NepuoA MOCTENeHHO NPOXOAUT, U
ceilyac camoe BpeMs JeMOHCTpU-
poBatb Haubonee 3hheKTUBHbIE
TOYKM NPUNOXKEHUA reonHtdopma-
LMOHHBIX TEXHONOTUA.

Mo undopmauuu
T'NC-Accoumnauum

~ lMepBas KoHdepeHUUa nonb-
3oBarenei Leica Geosystems
«TexHonoruu. PeweHusa.
OnbiT» (MockBa, 11 mapra
2010r.)

B koHdepeHuun, KoTopas
npowna B otene Holiday Inn
Moscow Sokolniki, npuHanu yyac-
Te 6onee 170 cneynannucros u3
25 ropogoB Poccum u ctpaH CHT,
a Takxke u3 AHmuu, lepmaHuuy,
OpaHuum n LLseituapum.

Mpepctasutenn 18 KomnaHui
BbICTYMUAN C AOKNA[AMKU U noje-
JUANCH OMbITOM YCMewWHo peanu-
30BaHHbIX MPOEKTOB C MOMOLLbIO
o6opyaoBaHus Leica.

B pamkax koHdepeHuMn Gbinn
npencTaBieHbl JoKnagsl 06 yHu-
KaNbHbIX COOPYXeHWsAX, Hanpu-
Mep, 0 CAMOM NPOTAXEHHOM BaH-
TOoBOM MoCTe B Poccuu, KOTopsii
OyaeT noctpoeH Bo BnagusocTo-
Ke yepe3 nponus bocdop Boc-
TOYHbIA Ha ocCTpoB Pycckui.
CTpouTenbCTBO TaKoro obbekTa
VHUKaNbHO MO MHOTMM napameT-
pam: GecnpeuepeHTHas ClOX-
HOCTb MpoeKTa (MUAOHBI MOCTa
Bbiwe 300 M), 3KCTpeManbHbIe yC-
noBUA (CUNbHbIE TEYEHUA B NPO-
nuBe W BeTep, CelcMUYecKas
OMaCHOCTb), a TaKXe CxaTble
CPOKM M 0ONbLIOE KOJNUYECTBO
Y4YacTHUKOB mpoekTa. HectaHpa-
pTHLIA noaxopn cneunanuctos CK
«MOCT» Kk peweHuto reopesnyec-
KMX 3afay Ha BCex 3Tanax CTpou-
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TeNbCTBA NO3BONUA 06ECcneyuTh
BbICOKYIO TOYHOCTb W Hafex-
HOCTb U3MEPEHMUIA.

He meHee uHTepecHbIM 6bin
LOKNag «AKTyanusauus nocnep-
CTBUIt KatacTpodsl Ha CasHo-Lly-
weHckoi MIC». JupekTop Komna-
Huun «HABTEOKOM WHXWHW-
PUHI» A.B. ®ponos pacckasan o
TOM, KaK C MOMOLLbIO Ha3eMHOro
Na3epHoro CKaHMpoBaHWA ObinK
MOJyYeHbl aKTyasbHble aHHbIE O
peansHom coctosHun IC nocne
Katactpodbl M Mo pesynbraTam
CKaHMPOBAHWA CO3JaHbl Tpex-

MepHble MOLENU aBapUiiHbIX rup-
poarperaros.

[loknan 06 uHTepecHoit pabo-
Te, CAENaHHOM Ha YkpauHe, 6bin
NOCBALEH CTPOUTENLCTBY CTagu-
oHa «Onumnuitckuii» B Knese, roe
COCTONTCS (DMHANBHbIN MaTy YeM-
nuoHara Esponsl no ¢ytéony EB-
P0-2012. OcobeHHOCTb NpOEKTa B
TOM, YTO BnepBble B EBpone wuc-
NOAb3YIOTCA He MpAMble, @ HaK-
JIOHHbIE KONIOHHBI C U3N10MOM. [a-
6apuTbl KOHCTPYKUMIA nopaxatoT
BOOOpaXeHuMe: BbICOTA KOMOHH
6onee 40 M, Bec okosio 50 T, npu
3TOM reomeTpua Kaxgpon u3 80-u
KONOHH — uHauBMAayansHa. Cor-
NacHo TpeboBaHUAM reHepanbHo-
ro MPOEKTUPOBLLMKA NPeayCcMoT-
PEHO JeBATb CTAAMI reofesmnyec-
KOro KOHTPONA MPOEKTHOM reo-
METPUMU COOPYIKEHUS, A TaKXKe Bbl-
NOJHEHME He3aBUCUMOrO reope-

3Mn4eCKOoro ayauta.

Joel VanCranenbroeck, menen-
ep no passutuio 6usHeca «Cuc-

TeMa  MoHuTOpUHra»  Leica
Geosystems AG, pacckasan o cTpo-
utenbctee «fy6aickoi 6awHm»
— CaMOro BbICOKOTO 3AaHNA B MU-
pe. 3TOT YHUKaNbHbIA 0OBLEKT Bbi-
coToit 818 MeTpoB 6bl/I CAAH B Ha-
yane 2010 r. Ha Bcex aTanax cTpo-
UTenbCTBa OblNM 3afelcTBOBaHbI
CUCTEMbI KOMMNEKCHOTO reofesu-
YeCcKOro MOHUTOPMHIA, U UMEHHO
OHM NO3BONMAN OCYLECTBUTL ITOT
CNOXHeNWni NpoeKT ¢ Tpebyemoi
TOYHOCTbIO. [laHHas cucTema Mo-
HUTOpUHra Gbina paspaboTtaHa (1
BMOCNEACTBMM 3anaTeHTOBaHa)
cneuuanbHoO Ans CTPOUTENbCTBA
«[lybaickoit bawHm».

XoTenocb Obl TakKe OTMETUTb
LOKNafbl AMPEKTOpa MO NPOM3BO-
actey OAO «BocTtcubHUmMrunpo-
3em» C.M. CanbHuKoBa 0 co3pa-
HUM ceTM M3 18-TW MOCTOAHHO
AeiicTByIOWMX BA30BbIX CTAHLMIA
Ha TeppuTtopun KpacHospckoro
kpas u komnanuu GEO-METRIK AG
(TepmaHus), koTopas pa3paboTa-
Jla eJUHbIN reofe3ndYecknin Komn-
JIEKC, MO3BONAIOWMUA ONpenenaTs
reomeTpuyeckue napameTpbl Bbl-
COKOCKOPOCTHOTO  X€ene3HOA0-
POXKHOTO MOAOTHA.

He Bce npeacTaBneHHble npo-
€KTbl ObIIN CTONb MACIITAOHBI, KaK
OMMWCaHHbIE BbILE, HO 3TO He fe-
Nano MX MeHee WHTepPEeCcHbIMU.
Hanpumep, poknap KomnaHuwu
«Ctepa» (HOxHo-CaxanuHck) —
«MpoekTnpoBaHue HaobopoT». B
HEM peyb LWna 0 NpeuMyLLecTBax,
KoTopble fAaeT MCMO/ib30BaHue
Ha3eMHOro Nla3epHoOro CKaHepa
ANA BbINOJHEHUA WCMONHUTENb-
HOM CbEMKM CTPOALLErOCs MHOTO-
3TaXHoro 3paHus. Cneumanuctel
KOMMNaHMW MpoBeNM CKaHMpOBa-
HUE, NOCTPOUIN TPEXMEPHbIE MO-
LeNn, YepTexu U npeacTaBuau

JeTanbHbli aHanu3 OTKIOHEeHUN
OT npoekTa. Ha Bclo paboty 6bin0
3aTpayeHo BCETo TpU Hepenu.

OyeHb BaXHas TeMa, 3aTPOHY-
Tas B psfe [OKNAAOB, Kacanach
3KOHOMUYECKOW 3DHEKTUBHOCTM
MCNoNb30BaHUA TEXHOJIOT Uil
knacca Hi-End. Tak, komnaHus
«Anbtha-leokom», ponroe Bpems
OpaBlas reogesnyeckoe obopy-
[OBaHWe B apeHAy, pacckasana o
TOM, KaK OHa pellunacb MHBECTU-
poBaTb CpeAcTBa B CO3AaHue
cobCTBEHHOrO Napka o6opynoBa-
HUs, B3AB KpeguT B bGaHke. WH-
BECTULMM BEPHYINCH YKe Yyepes 6
mecsues. Julian Norton, meHep-
Xep no pasBuTui0 6GU3Heca na-
3epHOro ckaHupoBaHus Leica
Geosystems, Ha npumepe Hec-
KONbKUX 3apyOeXHbIX MpPOEKTOB
noKasas, Kak npuMMeHeHue Tpex-
MepHbIX CKaHepoB M03BOsET
3KOHOMMUTb (DUHAHCOBbIE W Bpe-
MeHHble pecypcsl.

WNHTepecHbIM oNbITOM 0 pabo-
Tax reofesncToB Ha Npeanpus-
TUAX 3HEPreTUYEeCKOi oTpacu
nojenunach Komnauus «MHxe-
HepHbIi LeHTp» (HoBOoCMGUPCK).
[eOMETPUYECKUMI KOHTPONb, KO-
TOpbIii OCYWeCcTBNseT [aHHas
KOMMaHMs, 3aK1K04aeTCs B onpe-
A€NeHUN OTKJOHEHUI CTEHOK B
NapoBbIX KOTAax U Gakax-aKKy-
MynsTopax ropsyeit sogbl. CBo-
€BpPEMEHHbIii KOHTPOJb MO3BO-
nseT oGHApYXKUTb OTKIOHEHWUS
OT [Aonycka M NpefoTBPaTUThL
paspbiB pe3epsyapa. PaHee, npu
NCNONb30BAHUM TPALULMOHHOMO
MeTofa, 3Ta paboTa 3aHMMana He
meHee 3 gHei. bonbuwe roga Ha-
3aA KomnaHusa «MWHxXeHepHbIN
LEeHTP» CTana NpuUMeHATb HOBYIO
TEXHOJIOTUIO, MO3BOJIMBWYIO pe-
WwaTb 3agady B TeYeHue 3 4acos
M c Tpebyemoil TOYHOCTbIO.
3aecb HeobXOAMMO OTMETUTD,
yTo paboTa BLIMONHANACH Ha
60bLWON BLICOTE, B CIIOMKHbIX YC-
JI0BUAX 3aMNbIIEHHOCTU W BUOpa-
uum.

OpraHn3atop KoHdepeHuUuH,
komnaHnus HABIEOKOM 6naroga-
pUT CNEeuMannucToB, NOCETUBLINX
KOHdepeHLUMio, a TaKKe AoKnag-
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YMKOB, KOTOpble Mpuexanu u no-
LeNVUNUCh OMBbITOM C KONJeramu.
0 mecTe u BpeMeHU npoBefe-
HUA cnepyloleil KoHdepeHuuu
nonb3oBateneii Leica Geosystems
«TexHonoruun. Pewenuns. OnbiT»
OyneT 06bABNEHO AONONHUTENBHO
yepe3 CpeAcTBa MaCCOBOW WH-
topmaymu.
Mo nHdopmaymum
komnaHuu HABFEOKOM

~ KoHdepenuua TERRA CREDO
(CaHkT-MeTep6ypr, 17-18
mapta 2010 r.)

KoHdepeHuus, opraHu3oBaH-
Has komnaHueit «Kpepo-finanory»
(benopyccus) B CankT-MNeTepbyp-
re, COBMana C HayanoM BECHbl U
npowna nop cnarom «MapadoH
TERRA CREDO». OHa Bowna B ye-
peay nNofoGHbIX MeponpuATuiA,
NpuUypoYeHHbIX K 20-1eTuio ¢ Mo-
MEHTA BbIXOJA B CBET MNepBbIX
nporpamm CREDO v npoBegeHHbIX
B Apyrux ropogax Poccum u ctpaH
CHT B 3TOT e nepuog.

Opranusatopbl KOHdepeHLnu
CTaBUNU Nepef coboit HECKOJIbKO
BaXKHbIX Uenen. [lpexpae Bcero,
npencTaBUTh OTYET O feATelb-
HOCTM KOMMAHWUU U [OCTUTHYTbIX
el pesynbratax. [lpyras uenb
coctosna B TOM, 4YTOObI MPOWH-
tdopmupoBatb  cneyuanucTos
MPOEKTHbIX U U3bICKATENbCKUX
OpraHv3aLmnii 0 HOBbIX TEXHONO-
rUsAX, KOTOpble NO3BONAT BbINOA-
HATb PaboTbl MO COBPEMEHHbLIM
CTaH@apTam U obecneyar BbICO-

KOe KayecTBO pe3ynbratoB. Bax-
HOW 0COGEHHOCTbIO NOJOOHBIX
MEPONPUATUI ABNAETCA BO3MOX-
HOCTb yCTaHOBNeHMs Gonee Tec-
HbIX KOHTAKTOB Mexpy pa3pabot-
YMKAMKU NPOrPaMMHOTO KOMMJIEK-
ca CREDO v cneuyunanuctamu npo-
M3BOJCTBEHHBIX OpraHu3aumii B
pernoHax. TakxKe OpraHu3aTopbl
cTpemunuch obecneynTb obMeH
HAKOMMEHHbIM OMbITOM BeAEHUS
NPOV3BOACTBEHHbBIX PaboT MEXAY
NPeACTaBUTENAMU OpraHuU3almii
— VYYaCTHUKOB KOH(epeHuuu.
Mo3HO yBepeHHO cKasaTb, YTO Ha
KoHdpepeHuun B CaHkT-leTep-
Oypre noctaBfneHHble Leau Obiun
yCnelwHo JOCTUTHYTSI.

lMneHapHoe 3acefaHune OTKPbL
npefcTaButens komnavum «Kpe-
po-Ouanory» A.A. Kapnos. 3atem ¢
NPUBETCTBEHHLIM C/IOBOM OT UMe-
Hu CaHkT-MeTepbyprckoro obue-
CTBa reofie3nun u KapTorpaum kK
yyacTHUKAM KoHdepeHuun obpa-
TUACA YneH npesuanyma obuect-
Ba B.W. Mneisep. No3gpasus op-
raHM3aTopoB KOHtepeHUUn co
3HaMeHaTeNbHON AaToN U noxe-
N1aB Y4YaCTHWUKAM yCrewHoi pabo-
Thl, OH Kak pykosoauTens 3A0
«leope3nyeckne npubopbI» ocTa-
HOBMJICS Ha BOMPOCAX COTPYAHM-
yecTBa KOMMAaHUM C KOMNaHuei
«Kpepo-flnanor». B uyactHocTy,
UM Obina OTMEYeHa npeacTosLyas
tobuneiiHas para Cesepo-3anaj-
HOrO peruoHanbHoro yyeGHo-
BHefpeHuyeckoro ueHTpa (PYBL)
CREDO — coBMmecTHOro paeTuia
06enx komnaHui. B 2010 r. LeHTp
OTMETUT NATUNETHMIA tobunein co
LHA Hayana GonblWoil U OTBeT-
CTBEHHOM PaboThl MO NOArOTOBKE
BbICOKOKBANU(ULUMUPOBAHHBIX
CneyuanmncToB.

NoapobHbIi oT4eT o paboTe
CeBepo-3anagHoro PYBL, CREDO
OblN NpeacTaBNeH ero pyKoBOAM-
Tenem JI1.B. Muxainosoin. He oc-
TaHaBAMBAACb NOLPOOHO Ha CO-
LEPXaHWU OTYEeTa O BLIMONHEH-
HOI paboTe, OTMETUM TONLKO, YTO
B y4e6HOM LieHTpPE, CO3[1aHHOM Ha
6asze 3A0 «leope3nyeckue npu-
Gopbly», Npownn obyyeHne oKoso
400 cneuunanuctos u3 6onee yem

250 opraHuszauuin CaHkt-lNeTep-
Oypra u apyrux ropogos Poccum.
Takum o6Gpasom peanusyercs
OAMH U3 BaXKHbIX NPUHLMUNOB pa-
60Tbl KOMMaHWi, OpraHW3oBaB-
WKUX LeHTp, — MOCTOSIHHAs Mpo-
theccmoHanbHas MeTofMuyeckas
nofAepXKa CneunmanucTos U3
NPOU3BOACTBEHHbIX OpraHu3a-
umn. [desatensHoctb CeBepo-3a-
nagHoro PYBL, CREDO — yHu-
KaNbHbIA NPUMEP YCMELWHOro COT-
PYAHMYECTBA KOMMaHMU-pa3pa-
60TYMKa M nocTaBlWMKa. Ha KoH-
tdepeHLUN ObIIM PACCMOTPEHbI
nyT fJanbHenlwero pasBuTUA U
COBEpLIEHCTBOBAHUSA  AeATenb-
Hoctu PYBLL, a Takxe meTofoB U
nporpamm o6y4eHus.

YTo KacaeTcs nporpamMHOro
obecneyeHus, NpefcTaBNeHHOTO
komnauuen  «Kpego-LAuanory,
0c060 crefyeT OTMETUTb HOBYIO
Bepcuio cuctembl CREDO_DAT 4.0
ONsi COBMECTHOrO YpaBHMBAHUA
CMYTHUKOBbLIX U HA3eMHbIX W3Me-
PEHMIA, 0 KoTOpOit Noapo6HO pac-
ckaszan B.M. Pycak. B pamkax
KOH(epeHUMn  3HaYMTENbHOE
BHMMaHWe ObINO YAENeHO HOBOI
nporpamme CREDO JOPOTW. [ok-
napsl B.C. KapeauHa («Kpepo-
[Iwuanor») noppo6HO M BCecTo-
POHHE pacKpbin LWMPOKUE BO3-
MOXXHOCTM 3TOW CUCTEMbI, Mpej-
Ha3HAYeHHOMN [N KOMMIEKCHOro
npoekTUpoBaHusa gopor. He cay-
YaliHO CeKLWs, Ha KOTOpoit pac-
cmatpuanach nporpamma CREDO
[OPOTN, 6bina camas MHOro4YucC-
NeHHas.

Takxe 60nbWON  MHTEpec
YYACTHUKOB KOH(EpPEHUUN BbI3-
Ban poknap W.E. Crapukosa («le-
OAi€3MYecKkue npubopbl»), NOCBs-
LWEeHHbI COBPEMEHHOMY reofe3u-
YecKoMy 060pyA0BaHUIO.

Mpu obcyxaeHuu npobnem,

BO3HMKAWWMX B  Mnpouecce
3KCnayatauuMu  MporpamMMHoOro
obecneyeHus, COOCTBEHHbIM

NPaKTUYECKUM OMbITOM MOAENu-
nucb aupektop 000 «Hosbii ypo-
BeHb» B.W. JluHioues (Kuposck)
u cotpyaHuk 0AQ «MHcTuTyT Hos-
ropoguHxnpoekt» A.H. JlornHos.
3acnyxeHHbI! MHTepec Bbi3Ban
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poknap cekpertapa CaHkt-leTep-
Oyprckoro obuiecTsa reogesuu u
kapTtorpadum B.b. Kanuora, noc-
BAWEHHbIA NamATHUKY Bcemup-
Horo Hacnegus FOHECKO — «leo-
pesnyeckon pyre Ctpyse».

B 3akntoueHun, xotenocb Obl
elle pa3 OTMETUTb, 4TO KOHGe-
peHuus npowna ¢ 6onblwmnm ycne-
XOM MpU aKTUBHOM yyacTuu 60-
nee 200 cneyunanuctos CaHkT-le-
Tepbypra v apyrux ropogos Cese-
po-3anagHoro okpyra PO,

JI.B. MuxaitnoBa
(«Teope3snyeckne npubopsbI»)

~ l06uneitHbie MeponpuaTus
Konnepxka reopesun u Kap-
Torpacdhuu MUUTAuK (Mock-
Ba, 19 mapta 2010 r.)

B npa3gHoBaHuu tobunes kon-
nlefya, KOTopoMy WCMOJHUIOChH
90 net, NpUHANK y4acTme rocTu u
npeACTaBUTENN OPraHOB rocyaap-
CTBEHHOW BNacTW, NPOU3BOA-
CTBEHHbIX, FOCYLAPCTBEHHbIX K
YaCTHbIX NPEANPUATUI U OpraHu-
3aUMi, CpeHMX M BbICWIKMX MpO-
teccroHanbHbIX y4ebHbIX 3aBe-
LEHWN, CpPeAcTB MacCOBOM WH-
tbopmauum u, KOHEYHO, MHOro-
YMCNeHHble BbINYCKHUKM Konneg-
Ka pasHbix neT. B peHb obuneii-
HbIX TOPXECTB B afpec KONNeKTu-
Ba KOJNEAXa MHOrOYMCIEHHble
NPUBETCTBUSA HANpaBUIW Kak op-
raHu3aumm, Tak U YacTHble nuua:

— [paButensctBo MockBbI
(nepBbIit  3amecTuTenb  M3pa
Mocksbl B.W. Pecun);

— fkytckoe AT (reHepansb-
Hblit gupekTop H.H. ®epopeHko);

— bantuiickoe AT (Kanuuu-
Hrpag, aupektop M.C. WeBHs);

— Ceepo-KaBkasckoe ATTI
(NATuropck, reHepanbHbIit AUpeK-
Top B.B. Moropenos);

— JKcnepuMeHTaNnbHbI ONTU-
KO-MexaHU4eCcKunii 3aBog (Bupek-
Top B.M. HoBoKLLeHOB);

— TocrucueHtp (BupekTop
B.I. Mnewkos);

— JlanbHEeBOCTOYHbIA TeXHU-
KyM reopesuum u kKaprtorpaduu
(Xabaposck, gupektop E.B. Top-
OyHLOB);

— CaHkT-NeTepbyprckuii Tex-
HUKYM reofe3nn u kaptorpaduu

(ampekTop T.B. MocuHa);

— KwupoBckunii rocypapcTeeH-
Hbll  KOMNemXX CTPOMTENbCTBA,
3KOHOMMKW W mpaBa (BUpeKTop
N.A. 3aryctuna);

— Mpumopckoe AIM (Bnapu-
BOCTOK, TeHepanbHblii AUPeKTop
t0.B. Monos);

— CemunanatMHCKUI Konnegx
reogesuun u kaptorpaduu (Kasax-
ctaH, gupektop C.B. JleBawos);

— BoctoyHo-Cubupckoe Al
(MpKkyTCK, reHepanbHbI [UpeK-
Top C.®. Masypos);

— «Asporeogesnsa» (CaHkT-
Metepbypr, McnoaHsoWmMiA 06s-
3aHHOCTU TeHepanbHOro [Upek-
Topa B.A. BonbixuH);

— Kopnopauuns «Hkom-Heg-
BUMXMMOCTbY, [EnapTaMeHT reo-
ne3un (OUpeKTop [fenapTaMeHTa
B.M. Nio6bumos);

— npenogasartens 1.B. Manto-
COBa.

OTkpbina Beyep HapopHas ap-
Tuctka CCCP A.H. Warunosa, ko-
TOpas BENWKOJIENHO NpoBena ero
0T Hayana Ao KoHua.

He3abbiBaembiM  ClOPNpPU3OM
Ans cobpaBWMXCA W, B NepByio
oyepefnb, L/l BbIMYCKHUKOB KOJ-
NefpKa ABMUNach BUAEOpeTpocneK-
TnBa «[llpenopaBatenn konnepg-
Xav, re Gblan nokasaHbl HauGo-
Nlee ipKue negarory, paboTaslimne
B Konnemxe nocnegHue 50 nert.

3aTeM €n10BO 6bI10 NpesocTaB-
NIeHO [MpeKTopy Konnepxa, 3ac-
NYKEHHOMY PabOTHUKY reofesunu
u kapTorpadpum PO IJ1. XuHkucy.
OH pacckasan o6 UCTOpUYECKOM
nyTU KONNeAXa, ero npenojasa-
TeNAX U BbIMYCKHUKAX, O POJK
cpefHero npotecCMoHanbHOro
kapTorpado-reogesunyeckoro 06-

pa3oBaHWA W NepcneKkTuBax ero
passuTus.

C npuBeTcTBEHHOW peyblo K
npucyTcTBylOWMM  obpaTuics
pektop MWWTAnK, npodeccop
B.A. ManuHuukos. OH 3auutan
npuka3 MuHobpHayku P® o Har-
pax[eHun npenopgasaTenein u
COTPYAHMKOB KOMNELKA, a Takxke
no3fpaBuTeNbHbIA afpec, nocTty-
nuBLWKIA B Konnemx u3 locynap-
ctBeHHoi [lymbl ®C PO 3a nog-
MUCbI0 NEepBOro 3amecTutens
npencepnatens 0.B. Mopo3osa.

Co cueHbl c mo3apaBneHnAMK K
KONNEKTUBY Konneaxa obpatu-
NNCb:

— 3aMmecTuTeNb pyKoOBOLMUTENSA
Pocpeectpa JI.W1. A6noHckuit;

— BHYK MepBOro fupekropa
MockoBckoro Tonorpacuyeckoro
yunnuila, AOKTOP TeXHUYeCKUX
Hayk, npodeccop, akagemuk Poc-
CUICKOW aKagemuu TpaHcnopTa
A.J1. CrenaHos;

— aupektop HoBocnbupckoro
TeXHWKyMa reofie3nu n Kkaprorpa-
¢un C.H. bypoBueBa;

— TeHepanbHbIi AUpEKTOop
MKO «Kaptorpacus» A.H. Kpato-
XUH;

— TreHepanbHbIi AUpeEKTop
Mockosckoro AT 0.B. Manbyu-
KOB;

— TreHepanbHbIi  AUpeKTop
locueHTpa «[lpupoga» B.M. Ce-
AeNbHUKOB;

— pupektop LleHTpanbHoro
KapTorpado-reofe3nyeckoro
tdoHpa .H. Eropyes;

— 3aMeCTUTeNb MaBHOMO WH-
XeHepa MocropreoTpect
M.A. Hukynuh;

— NaBHbIN UHxeHep OIYN
«loc3emkapacTpcbemMKay —
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BUCXATW C.A. NaBauxuH;

— pupektop  LUHWWUTAuK
B.M. benskos;

— 3amecTuUTeNb HayalbHWKa
BTY Tl MwuHoGopoHbl Poccuu

C.H. bynaes;

— 3aMmecTuTeNb KOMaHjupa
BoiickoBoin yactu 63708
C.H. Netpos;

— TreHepanbHbIi AUpeKTOop
hupmbl «leocepsucnpubop»
10.A. VBaHoB;

— 3amecTuTenb AMpeKTOpa
rpynnsl KoMnaHuu Cy-155
W.T. bargacapsiH  (BbINYCKHUK
Konnepxa);

— npeacTasutens Cotosa Hed-
TerasonpombllWneHHKkoB Poccuu
B.A. Ky3eHkos;

— npepcTaBuTenu BepxHeso-

mxkckoro AN JI.B. Epykosa,
C.M. TomonoBa, T.A. KnumonoBa
(BbIMYCKHUUBI Konnemka);

— pwupektop [AN-2 Mocrun-
poTpaHca A.B. benos (BbINyCKHMK
Konnenxa);

— nupektop ®ryn «leHtpma-
pKweitpepua» M.M. Tapacos (Bbl-
NYCKHUK Konnenxa);

— nupekTop 000 «3emnemep»
T.[l. bepanes (BbINYCKHUK KoN-
nepxa);

— rnaBa MyHWULMNANbHOTO 06-
pa3oBaHua «3aokckuit» b.U. bo-
pucoB (BbIMYCKHUK Konnemxa).

Bce BbicTynaBwue rosopunu o
3HaYMMOCTW KoMnedxa B nogro-
TOBKe KafpOB AJ15 OTEYECTBEHHOI
oTpacnu reogesnu u kaprorpaduu,
0 npodeccuoHanbHbIX KayecTBax
€ro BbIMYCKHWKOB M neparoruyec-
KOM TafaHTe npenojasateneil.

Mo3gpaBneHus n NpuBeTCTBUSA
yepefoBaAUCb C UHTEPECHBIMU
BbICTYMNEHUAMU  3aCTYIKEHHbBIX
aptuctos P®: B. JlerkoctynoBo#,
N. EnudaHosoit n Jl. Wcaesoi,
pyaTa «[lsa Opusa» (0. KoHos
0. OpnoB), a Takxe CTyAeHTOB
Konnemxa. B 3ane uapuna no-
HacTosALWeMy Npa3gHUYHan U cep-
JedyHas atmocdepa. Bcem roctam
ObINY BpyYeHbl NaMsATHbIE NoAap-
Ku.

ALMUHMCTPALMA M KONNEKTUB
Konnegxa 6narogaput BceX, KTO
Obln pAKOM B 3TW NPa3gHUYHble
AHW, KTO noapepxan (GuUHaHCOBO
MeponpuATUS, CBA3aHHbIe C Noj-
rOTOBKOW W npoBefeHuemM 06u-
nes.

FJ1. XuHkuc
(Konnepx reogesuu u
kaptorpadpuu MUNTAKK)

3-DAS-1

Wehrli/Geosystem

Lndposas kamepa ansa a3pogoToChbeMKH

Tpw useTHbIX kaHana (backward/nadir/forward)
no 8000 aKTUBHLIX NKKCEnei

MpeeocxoaHasn paaromeTpua RGB 42bit

Y3Kk0yronbHble 06bekTUBLl (36%) ANs CHKEHWA
MEPCNEeKTUBHLIX MCKaXeHWn Ha opTodOoTo

ABTOMaTWYECKanA NeonpUMEA3Ka CHUMKOB

CrepeococTaBNeHWe C BO3MOXHOCTLIO Beibopa
Yyrna KoHBepreHumn 16°, 26° wnn 42°
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~ 7-# MexpyHapoaHblii npo-
MbiwneHHbln opym GEO-
FORM+ (Mocksa, 30 mapta —
2 anpensa 2010 r.)

B ToMm, 4TO BbICTaBKa NpoxoauT
perynfipHo M cocTosanacb B 3TOM
rofly, 3aciyra ee opraHu3aropos,
MOCTOAAHHbIX Y4aCTHUKOB U noce-
TMTeNnen.

MexgyHaponHaa BblCTaBOYHasA
Komnanusa MVK, HecmoTps Ha oT-
CYTCTBME NOAJEPXKKN CO CTOPOHbI
MuHakoHomMpaseutus P® n npob-
JIEM C BbICTABOYHbIM MABUIbOHOM,
B KOTOPOM NepBOHAYasbHO Mna-
HWPOBaNOCL NpoBefeHWe Mepon-
puATUA, CMOINAa OpraHu3oBaTh W
nposectu GEOFORM+ B 3L, «Co-
KONbHUKM» Ha A0CTAaTOYHO BbICO-
KOM ypOBHe.

XusneHHas cuna GEOFORM+
— 3T0 3KCMOHEHTbl U NOCETUTENN
BbicTaBKW. Ecnu nocmotpetbh Ha
COCTaB KOMMAHWMN, y4acTBOBAB-
WKX B BbICTABKE B 3TOM TOAyY, TO
MOXHO 3aMeTUTb, 4TO 53% NpuHA-
NN B Heil y4yacTue fBa u bonee

pa3. 0CoOGEHHO X04YeTCs OTMETUTD
KOMNaHUM, KOTOpble NpefcTaBas-
toT CBOM pPa3paboTKM Ha NpoTaKe-
HUM nocneaHux wectu net: Oryn
«locrucueHTpy, « LATA+», Kb «[la-
Hopama», «[PAIM TPYM», «Pa-
Kypcy», rpynna komnaHuit CSoft,
«CoB30HA», rpynna KoMMaHWW
«Tanka» n «3CTN M3M». Bcero B
3TOM rOAY B BbICTaBKe MpPUHAIM
yyactue Gonee 60 3IKCNOHEHTOB
u3 Poccun, Wupum, Kutas, CLLUA,
Typuuu u ®paHumu.

Hawa oueHka noceTtutenen
BbICTABKM MOKA3bIBAET, YTO 0O0Jb-
WWHCTBO M3 HUX nocewaT
GEOFORM+, HauuHasa c nepBoro
topyma. He obxoasT ero cTopo-
HOW PYKOBOAWUTENU KOMMepYec-
KWX U FOCYAAPCTBEHHBIX MPeAnpu-
ATWIA, NPeACTaBUTENU 0BLWECTBEH-
HbIX NpoheccuoHanbHbIX 06beam-
HeHWii. MoCTOSHHO pacTeT Yucno
CTYLEHTOB M3 NPOdUIIbHbLIX BY30B
W KOANemxemn, OTCYTCTBYIOT CAy-
yaiiHble nocetutenu. Konnuecrso
nocetTuTenei BbICTaBKU B 3TOM ro-
LV COCTaBWNIO OKOJO 3 ThiC. Yeno-
BEK.

YKe cTano Tpaguumen yyactue
B hopyMe BbICLWIMX y4ebOHbIX 3aBe-
JeHwuii. B 3Tom rofy Kpome Heopn-
HOKpPATHbIX ~ Y4aCTHUKOB  —
MUWUTAuK, MWUUT, MIY um.
M.B. NlomoHocoBa (kapTorpadu-
YecKui (akynbTeT) B BbiCTaBKe
BnepBble NpuHANK yyactne MOTU
(kacdenpa cucTemMHOW uHTerpa-
UMM U MeHepxmeHTa) u MITIY.
Bropoit rop noppap y nocetute-
Nleit 6oNbLOI UHTEPEC Bbi3biBAET
MOTOLeNbTanNaH, BbICTABAAEMbIi
MWWT. B 3ToT pa3 pemoHCTpUpo-
Banacb HOBas MOAENb MOTOAeNb-
TannaHa «®opcax», NoaroTos-
nexHas Y.[. Huasrynoseim (pyko-
Bogutenb npoekta), C.M. Kamse-
esbiMm n B.[l. WleByeHko. MoTo-
JenbTanfaH OCHAleH cpeaHe-
topmaTHbIM LN poBLIM (oTOaN-
napaTtoM, YCTaHaBNMBAEMbIM Ha
NofiBECHON cucteme, obecneyu-
BalOWeN npuBefeHuWe onTuyec-
KON OCK Kamepbl B OTBECHOE No-
JIOXEHUEe C MOTpelHoCTbl, He
npesblwatolen 2,5 n npeaHas-
HAYeH AN MApLWPYTHOW a3poch-
€MKU XKeNe3HblX AOPOr nmpu WH-

BEHTapu3alLum nonocsl 0TBOJA,
MOHUTOPMHTA reOMeTpUN 0bbEK-
TOB MH(MPACTPYKTYpbl XKenesHo-
LOPOXHOro TpaHCNOpTa, Co3Aa-
HUA LMPPOBLIX MOJenel NyTeBo-
ro pa3BUTUSA CTAHUUI U fp.

Ha BbicTaBke GblnM npeacTas-
NIeHbl HOBblE TEXHONOTUM, 060pY-
[oBaHuWe, NporpaMmHoe obecne-
yeHue v paHHble 33 ans co3pa-
HUA NPOEKTOB M NpOBefeHUs pa-
60T B 06nacTu reoaesunu, KapTor-
pacuu, 3emneycTpoiicTBa, HaBu-
rayMoHHOTO obecneyeHus TpaHc-
MOPTHLIX CUCTEM, WHKEHEPHbIX
U3bICKAHUWA JNA CTPOUTENbCTBA,
BKJIOYAA WHXEHEPHO-reoaoru-
yeckue, reomsnyeckme u 3Kono-
rmyecKkune U3blCKaHus, nccnenoBa-
HWUA NOBEpPXHOCTM 3emnn u ee
HeAp, OXpaHbl OKpyXalLen cpe-
Abl v p.

PasHoobpasHble reotusmnyec-
Kune KOMMJIEKChl A UHXEHEPHbIX
M3bICKaHUN [EeMOHCTPUPOBANM:
HWUW «leotex», «leocurnany», «le-
oTexHuKa», «lpotek» u «3IKono-
rua». HUW «leotexy», NOCTOAHHbIN
y4acCTHUK BbicTaBku ¢ 2006 r., no-
Kasasj pas/inyHble TUNbl reopaja-
pOB, 371€KTPOpa3BeAOYHble anna-
paTHO-NPOrpaMMHbIe KOMMIEKCI,
U3MepuUTenb SJIUHBI CBal U fpyroe

o6opypoBaHue.
leone3nyeckne npubopsl Gblau
NpeAcTaBAeHbl  KOMMAHUAMU:

«leope3na wn CTpOUTENHCTBOY,
PUPB (CaHkT-Netepbypr), «MHCC
natoc»  u - Shanghai  HuaCe
Navigation Technology (Kutait).
[LlemoHCcTpupoBanuch oOAHOYac-
TOTHbIE U [}BYXYACTOTHbIE CMYTHU-
KOBble MPUEMHUKM, MPOrpaMMHoOe
obecneyeHune ana 6a30BbIX CTaH-
umii, obecneymnatouee paboty B
pexume peanbHOr0 BpeMeHM
(RTK). Cpegun cnyTHUKOBOrO 060-
pyAoBaHMA cnefyeT OTMETUTb 0f-
HOYaCTOTHbIN 14-TW KaHanbHbINA
npuemunk THCC Ha 6a3e nnatbl
OEMStar (NovAtel, Kawapa),
npencTaBAeHHbIN KomnaHuei
«HCC nntoc». KomnaHusa «leope-
31 M CTPOUTENbCTBOY» MOKa3ana
3/IEKTPOHHbIE TAXeOMETpbl Cepum
Nivo (Nikon, CWA-Anonus) wu
FOCUS (Spectra Precision, CLLUA),
a TaKKe CMyTHUKOBBLIN MPUEMHUK
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THCC cepun EPOCH (Spectra
Precision).

WHTerpupoBaHHele GPS/IMU-
cuctembl, 0EM-nnatel THCC, pagu-
omopieMbl U fpyroe o6opynosa-
HUe AAs CO3[aHWUA Creuuanusu-
POBAHHBIX KOMMIIEKCOB MOHUTO-
pUHTa CTPOMTENLHON W CENbCKO-
X03ANCTBEHHON TEeXHWKWU, NO3u-
LMOHUPOBAHNSA M OPUEHTUPOBA-
HUA Ha3eMHbIX W aBMALMOHHbIX
TPAHCNOPTHBIX CPEACTB AEeMOH-
ctpupoBanu komnanuu: «MHCC
nntocy», PUPB, «HHukom Tpeit-
auHry, IXSEA (®paHuus), Pacific
Crest (CLLIA) v gp.

PaznuuyHble TUNbl nepcoHanb-
HbIX W aBTOMOGMILHBIX TPEKEPOB,
HaBUraTopbl C aBTOHABUIALMOH-
HbIMW KapTamu, CUCTEMAMU peru-
CTpauumM u oTobBpaKeHUs «npo-
6oK» Ha Joporax OblIM LWUPOKO
npencTaB/ieHbl KOMNaHUAMMK:
«LleHTp HaBurauymoHHbix TexHono-
rnity, «MobunbHble MHbOpPMaLU-
OHHble TexHonoruuy» (CaHkT-le-
Tepbypr), «Hosakomy, «[NC Tex-
Honoruuy» u np. Cpean Hux Bbife-
nAnNcs CTeHA KomnaHuu «LeHTp
HaBurauunoHHbIx TexHoNOrnim», Ha
KOTOpPOM pacnonaranca aBTOMO-
6unb oTAena reofesunu M KapTor-
paduu KomnaHuu, CHabKeHHbIN
Kamepamu u BUAeoperucTparopa-
MU, UCMONb3YIOWMNIACA ANa co3aa-
HUA U KOPPEKTUPOBKW aBTOHABMU-
rauMoHHelx Kapt. [locetutenu
MOFAN MOLPOOHO 03HAKOMUTLCA C
nporpaMMHeiM  obecneyeHuem
«HaButen Hasuratop», Bkatoyas
HoBylo Bepcuto «Hasuten Coppy-
KECTBOY», 00beauHSIoWYo KapTl
Poccuu, YkpauHsl n benopyccum.
Bein npepcTaBneHbl Takxe Oy-
MaXKHble aTnackl, CO3JaHHble Npw
yyactun OIYN «Ypanasporeopne-
3us» (EkatepuHOypr) u KomnaHuu
«UeHTp HaBuraumoHHbIx TexHono-
ruit». Kpome Toro Ha cteHpie fe-
MOHCTPMpOBANUCL MOAENW aBTo-
Mo6UNbHBIX  GPS-HaBuratopos
Navitel, B Tom yucne HoBas Mo-
nenb Navitel NX5200 ¢ noaaepi-
Koit cepeuca «Hasuten. Mpobku».
Cnepyer 0TMeTUTb, YTO KOMMaHUA
«LleHtp HaBuraumonHbix TexHono-
TWUit» TPETUIA Tof NOAPAL Y4acTBy-
eT B BbicTaBke GEOFORM+.

[eonHdopMaLMOHHbIE CUCTe-
Mbl, YCIYTYU MO CO3AAHMIO W NOA-
nepxke kopnopatusHbix [UC,
KOMMeKCHble peleHus B obnac-
7 CANP, TNC n gokymeHTo060pO-
Ta JEMOHCTPMPOBANIUCL HA CTeH-
pax: rpynnsl komnauuii CSoft,
«[OATA+», Kb  «[laHopamay,
«MPAAM TPYM», LUNI «Teppa-
Cnetic», «3CTU M3M» u gp.

Kb «llaHopama», nocTosHHbIA
y4acTHUK BbICTaBkM ¢ 2005 r.,
npeacTaBuiao paf HOBbIX pa3pa-
6oTok. Cpeau HUX, HOBas BepCHUS
TNC «Kapta 2008», B KOTOpO¥A
npu nepecyete KOOPAMHAT MeXay
pasHbIMU cucTeMaMu ans obecne-
YeHMs MPUEMa AaHHbIX C HAaBUra-
LMOHHbIX npuemHukos [NTOHACC
ucnonb3yloTca napameTpbl
M3-90.02 BmecTo 13-90. Typa xe
nobaBfieHa BO3MOXHOCTbIO CO3-
LaHUs, pefakTUpPoOBaHMA U Nouc-
Ka KpaTyanlwux MapwpyToB no
rpady popor u HoBas 3ajaya
«[TocTpoeHune KapTbl B MECTHOW
CUCTEME KOOPAMHAT Ha OCHOBE
OTKPBITON KapTbl B FOCYAAPCTBEH-
HOW cucTEME KOOPAMHAT». Takke
Ha CTeHAe [EeMOHCTPUPOBANCH
MHCTPYMEHTapui pa3paboTumka
TNC-npunoxennii  GIS ToolKit
Active Ha OoCHOBe TexHONOruu
ActiveX pns BbINONHeHMs 3aaauy
NO6ON CNOXHOCTU U PaA3NUYHbBIX
HanpasJ/IeHWil, OPUEHTUPOBAHHbIA
KaK Ha HOBWYKOB, TaK u npodec-
cuoHanos, u GIS WebServer —
VHUBEpCaNbHOE CPEefCTBO pa3pa-
OOTKM reonopTanos.

Pa3paboTku rpynmnbl KOMNAHWUMI
CSoft, yyacTHMKa BbICTAaBKM C
2004 r., Ha OBYX CTeHAax npepc-
TaBNANM CNeuuanucTsl OTAeNoB
M3bICKAHWIA, reHnnaHa W TpaHc-
nopta, reouH@opMaLUOHHbIX
cuctem, 06paboTKM CKAHMPOBAH-
HbIX M300pa)keHUit n obopynoBa-
HUA. B 4acTHOCTU, AE@MOHCTPUPO-
BaNuCb HOBble BO3MOXHOCTM [0
AutoCAD Civil 3D 2010, npegHas-
HAaYeHHOro /A 3eMmneycTpouTe-
Nei, NpOeKTUPOBLYMKOB reHnnaHa
1 NUHENHbIX coopyxeHunii. Kpome
TOrO, MOXHO OblI0 03HAKOMMUTLCA
C pa3paboTKoil rpynnbl KOMNAHMWIA
CSoft Development — TexHono-
rmyeckum komnnekcom GeoniCs.

-'il."-ll'l.lu--l.-":-l.,,._llu
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bbiin npepctaBneHbl MpoLeccsl,
CBsi3aHHble C TexHonorueit cbopa,
06paboTKK, XpaHeHUs U UCMONb-
30BaHMsA NMPOCTPAHCTBEHHBIX aH-
HbIX H3 OCHOBE HOBbIX MpOrpam-
MHO-anmnapaTHbiX CpeAcTBax, W
NoAHOYHKLMOHANBHAA UHCTPY-
meHTanbHas [WC CS MapDrive
Bepcun 2.6. [lloceTutenein BbiC-
TaBKW 3HaKoMuau ¢ paboToit rn6-
PUIHBIX PacTPOBO-BEKTOPHBIX pe-
pjaktopoB cepumn Raster Arts,
npefHa3HayeHHbIX ANA CKaHUpo-
BaHWA, TMOBbIWEHUS KayecTBa
1306paXKeHUil, pefaKTUpOBaHUA
pacTpoBoW rpadmky, a TaKxKe BEK-
Topu3auuu. BHumaHue npusneka-
na paboTta 1 BO3MOXHOCTU LWMPO-
kotdopmaTHoro (42"”) nnoTTtepa
Oce ColorWave 600 npumeHuTeND-
HO K 3afilayaMm co3[aHus u nope-
DKM reoMHbOPMALMOHHBIX CUC-
TeM.

«[ATA+», yyacTHUK dopyma ¢
2004 r., npepctasuna ArcGIS 10
— TMOCNEefHI0 BEPCUI0 HOBOTO
noKoneHus NpOrpamMHbIX
cpencts komnanuum ESRI (CLUA). B
3TOI BEpCUM CO3AaHMe KapT u ce-
puit KapT, B TOM Yucnie B Npon3Bo-
LOCTBEHHOM LMKNE, 3HAYUTENbHO
yNpoLaeTcs, a UX pefakTMpoBa-
HUE MOXHO OCYLLECTBAATb ObICT-
pee. PaspaboTaHa 04MHaKOBO
yaobHas cpefia Ans pefakTMpoBa-
HUS [aHHbIX KaK B HACTOJIbHbIX,
TaK U B CepBEPHbIX MpOrpamMmax
yepe3 web-npunoxeHnus. ArcGIS
10 craHoBuTCA nonHoueHHow 3D
I'MC, nockonbKy B Heit NofaepKu-
BaeTcs paboTa C TpexmepHbIMK
MOZENAMU [aHHbIX, TPexmepHoe
pefaKTMpOBaHWe, TpeXMepHas Bu-
3yanu3auns 1 TPexMepHbI aHa-
3.

l[eonopTtansl 1 KapTorpaguyec-
Kue web-npunoxeHus pemoH-

ctpupoBanu Kb «[laHopama,
oryn  «rOCrMCUEHTP», WUTL
«CKaHIKCY, «CoB30HAY,

ORBISystems (Kanyra) u ap. Cpe-
OM  IKCMOHEHTOB  BblAeNANCs
CTEHA MOCTOSIHHOMO YYaCTHWKA
BbiCTaBKM ¢ 2004 r. OIYN «l0C-
I'MCLUEHTP». Ha Hem Gbina npeac-
TaBfeHa penbedHas HacTeHHas
KapTa Ha Bclo Tepputoputo Poc-
cum  macwraba  1:2 500 000

(3,50x2,07 M), co3paHHas cneuu-
anuCTaMm LeHTpa, a TaKke paspa-
6oTaHHble WHTepHeT-npoekThbl:
noptan ®egepanbHoro kaprorpa-
to-reofesnyeckoro toHaa, nop-
Tan «HauuoHanbHbIn atnac Poc-
cuny», ViHTepHet-marasuH «Kaptbl
M aTiackl» U NOpPTaN TEXHNYECKOTo
KoMWTeTa N0 CTaHAapTM3auum
«leorpaduyeckas uHdopmauus.
[eomatukar.

Mpuem v nocTaBka gaHHbIx [33
M3 KOCMOCa, NpOrpamMHo-anna-
paTHble cpefcTBa 06paboTkM K
BM3yanu3aLmMmu aspoKOCMUYECKON
MH(OPMALMM AEMOHCTPUPOBANU:
«leo-AnbsHcy, feonHbopmaLnoH-
Hoe areHtctBO  «MHHOTEPy,
«MPAAM TPYMy, «Pakypc», UTL
«CkaH3Ike», «CoB30oHA», rpynna
komnaHuii «Tanka» u «TpaH3ac-
BuxH» (CaHkT-MeTepbypr).

KomnaHua «Pakypc», nocTosH-
HbIl  YY4aCTHUK  BbLICTABKM C
2004 r., npepcrtaenana HOBYIO
Bepcuto cuctembl PHOTOMOD 5.0.
IT0 pesynbTat TpexneTHeil paboTsl
NporpaMMMCTOB M MaTtemaTWUKOB,
peann3oBaBLUMX NOXeNaHUA MHO-
rOYMCNEeHHbIX  Monb3oBaTenen
cuctembl. Cpein OCHOBHbIX Npeu-
myuwects Bepcun PHOTOMOD 5.0
cleflyeT OTMETUTb MpPaKTUYECKM
HEOrpaHUYEHHbI pa3Mep Npoek-
1a (80 20 000 CHMMKOB), BO3MOX-
HOCTb PaboThbl C U306paKeHUAMM
no6oro pasmepa (LecATKW rura-
0aiit), KoMdopTHyt paboTy C
OoNbWMMU 0BBEMaMU PaCcTPOBbIX
1 BEKTOPHbIX JAHHbIX U Jp.

Komnanua «CoB3oHA», y4acT-
HUK BbICTaBku ¢ 2005 r., Kpome
aKTUBHOTO y4acTus B paboTe KOH-
thepeHuMit, NPOXOAMBLLMX BO Bpe-
Ma hopyMa, NnpefcTaBnsna paspa-
6OTKM N0 CO3AaHMI0 U BHELPEHMIO
MPOeKTOB Ha 6ase TexHONOrUM
MC n [33. Ha cteHpe koMnaHum
LEMOHCTPUPOBANUCH NpOrpam-
MHO-annapaTHbll KOMMIeKC Ans
BM3yann3aLUM NPOCTPAHCTBEH-
HbIX AaHHbIX TTS ¢ dyHKuMen
multi-touch u cTepeomoHuTOp
Planar gns dotorpammeTpuyec-
Koit 06paboTkM AaHHbIx [33. Kpo-
Me TOro, MOXHO Obl0 03HaKO-
MUTbCA C TEMATUKON U MpOrpam-
MaMy 00yyallMUx CeMUHApPOB
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HOBOCTH

KOHCaNTMHIOBOrO LieHTpa KoMna-
HWW, NONY4YUTb HOBbIE BbIMYCKU
xypHana «EOMATUMKA» wn npo-
TECTUPOBaTb NPOrPaMMHbIE KOMM-
neKchl Ans paboTbl C JaHHbIMU
33 (ENVI 4.7., ENVI EX, INPHO).

lpynna komnaHuii «Tankay,
MOCTOSHHbIA YYACTHUK BbICTABKU
¢ 2004 r., npepcrtaBuna HoOBYIO
Bepcuio «L|®C-Tanka» 4.0, B KOTO-
poii MONHOCTbIO aBTOMATU3MPO-
BaH NpoLecc BHYTPEHHEro W B3a-
MMHOTO OPWEHTUPOBAHWUSA CHUM-
koB. Kpome Toro, pemoHcTpupo-
Banacb paboTa HOBLIX BEepCHii
nporpamm «Tanka-TNC» n «Tanka-
KMK».

Cpeny HOBbIX y4aCTHUKOB BbIC-
TaBKW, NPefCTaBAAOWMX fAHHbIE
33 u cpeactBa ux 06paboTKH,
xoTenoch 66l 0TMeTuTh: HL OM3
(OAO «Poccuitckne kocmuyeckue
CUCTEMbI»), KOTOpbLIA mpegnaran
paHHble 133 ¢ KA «Pecypc-[K»,
KA «Meteop-M» N°1; «TpaH3ac-
BuxkH» c ceTeLeHTpUYeCKOMN reo-
MH(POPMALUOHHOW cuMcTemon
Transas Slobe u cuctemoit aBTo-
MaTnyeckoil 06paboTku matepua-
noB aspodoTocbemMkn TopoAxis u
«HNN BHWWN3M» ¢ npoekTom
«Heornobyc» u  KocMUYecKnM
KOMMNIEKCOM TMAPOMETEOPONOru-
YecKoro M okeaHorpaduuyeckoro
obecneyenus «Meteop-M» Ne1.

GEOFORM+ 2010, noM1Mmo BbiC-
TaBKM, BKNOYAN pAj KOHbepeH-
UMiA, CEMMHApPOB W 3acefaHuin
«KpYIIOTO CTONa», KOTOpble Npo-
XOOMNU Kak Ha Tepputopuu 3L
«COKONbHUKM», TaK U Ha Jpyrux
nnowankax Mocksbl. B 3Tom rogy,
Kpome MexayHapoLHOW Hay4HO-
NpaKkTUYeCcKon KOH(epeHLnM
«leonpocTpaHCTBEHHbIE TEXHONO-
rn 1 cdepbl UX NPUMEHEHUSY,
BnepBeble ObiM NpoBefeHbl elle
nBa meponpuatus. KondepeHuyus
«CoBpemeHHble TeoTexHonoruu:
HOBble BO3MOXHOCTW AN ynpas-
neHus u Gu3Hecaw, opraHu3arto-
paMu KOTOPOIi BLICTYNUAK KOMNa-
Hus «lpodeccnoHanbHble KOH-
tepeHumnn» n 3A0 «MBK», a reHe-
panbHbIM MHGHOPMALNOHHbLIM
napTHepom — Cnews, cocTosnach
30 maprta Ha TeppuTOpuM BbiCTa-
BOYHOro komnnekca. KoHdepeH-

uma «Kocmnueckune cuctembl Mo-
HUTOPUHTA W TEXHONOTUK NpUMe-
HEeHUsA pe3yNLTaToB KOCMUYECKOW
feATenbHOCTU» npowna 1 anpena
Ha 6ase OTYM «HMMN BHUNIM».
Kpome Toro, 30 mapTta KoMnaHuei
«fHReKc» 6bl10 OpraHU30BaHO
3acefjlaHue «Kpyrnoro crosna»
«leonpocTpaHCTBEHHbIE TEXHONO0-
TMW B MacCOBbIX MPOAYKTaxX».

31 mapta — 1 anpens 2010 r.
nposogunacb 6-a MexayHapoa-
Has HayYyHO-MpaKTUYeCKas KOH-
thepeHumns «leonpocTpaHCTBEH-
Hble TEXHOIOTUM U chepbl UX Npu-
MeHeHUsa», nocealeHHasa 175-ne-
TUIO Teofe3nyYecKkoro, Kaprorpa-
(hnyeckoro U 3emneycTpouTeNb-
Horo obpa3sosaHus B Poccuun. Op-
raHusatopamm  KoH(epeHLUH
BoicTynuan MUNTAuK, MUAT, TY3,
NHdopmaunoHHoe  areHTCTBO
«POM» 1 MexpyHapoaHas BbIC-
TaBoyHaa komnaHua MVK, cnow-
copamu cTanu: oryn
«UHUUTAnK», 0AO «HUWAC» u
komnaHnusa «CoB3oHaN».

KoHdepeHunsa Bkatoyana nne-
HAapHOEe M JBa CEKLUMOHHbLIX 3ace-
paHuaA. [neHapHoe 3acepfaHue
6bINI0 NOCBALUEHO PONU TEOAE3UM
B Pa3BUTUM TeONpOCTPAHCTBEH-
HbIX TexHonorun. Ha Hem npepc-
TaBUTENM NPOU3BOACTBEHHbIX, HA-
VUHBIX 1 y4eOHbIX OpraHu3aLmii
n3 UHUNTAuK, MUUTAUK, HUNAC,
MWNT, TY3, «Lxaag Oxu 3H Ic
Jc», Kb «Manopama» u pgp. pac-
cmatpuBanm U obcyxpanu pas-
nunyHble Bonpockl. Cpean HUx cne-
LVeT OTMeTWUTb, HeoOXOAMMOCTb
HOBbIX HanpaBieHWi B reofesu-
yeckoM 00pa3oBaHUW, OPUEHTH-
POBaHHbIX Ha MeXAMCLMNANHAp-
HOe W WHTerpupyloliee Havano,
KOTOPbIM MOXET ObITb «TEXHUYEC-
Kas reouHcdopmaTMKa», a TaKxe
noBblleHne KBanuduKaLum cne-
umanuctos. B poknagax paccmar-
pMBaNUCb PasnnyHble HAy4HO-
TEXHUYECKMe BOMPOChI: pa3BUTUE
n npumeHenue cuctemsl INTOHACC,
HanpaB/ieHHblE Ha pelleHue ro-
GanbHbIX 3afa4 COBPEMEHHOM
reofesuu, MeTpofornyeckoe
obecneyeHne M3MepeHUN, KOHT-
ponb aedopmaumnii CENCMOaKTUB-
HbiXx pasnomoB. 06cyxpanuce

coBpeMeHHble npobnembl obecne-
YEHWUs TeppUTOPMIA BbICOKOTOY-
HbIMU 3HAYEHUAMMU BbICOT U Liefe-
coo6pa3HOCTb Co3faHuA GaHkKa
«leoflaHHble». bbin npepcTasneH
LeHTp TOuYHbIX 3emepup [N10-
HACC 8 UHWWTIAnK, HoBas npor-
paMMa BbICOKOTOYHON reofesu-
yeckoit obpabotku MHCC nsmepe-
Huit Giodis, pacwupeHHble BO3-
moxHoctn TUC-peweHnit, npea-
naraembix Kb «lTaHopamay, a Tak-
)K€ pe3ynbTaTthl ONbITHOM 3KCNya-
Tauuu fuddepeHLUanbHO HaBK-
rauMoHHOW CNYTHUKOBOW CuUCTe-
Mbl, CO3[JAaHHOI B pamKax NUioT-
Horo npoekTta «MockBa — Knuu».

CekunoHHoe 3acepaHue, coc-
TosiBWeecs 31 mapTa, 6bI10 Noc-
BAWEHO AaHHbIM 133 1 ux nHter-
pauuMu B reoMH(OpPMaLUOHHbIE
npoekTbl. Ha 3Toit cekumm ¢ Lok-
nafamu BbICTYNUAWM NpPeacTaBu-
Tenn WHOLU, «leoMoHMTOpPUHIY,
MWUWUTAuK, «CoB3oHpg», MUMNT,
HUWAC, «Pakypc», LUHUWTAuK,
[EOMHHOBALMOHHOIO areHTCTBa
«/HHOTep», rpynnbl KOMNaHWM
«Tanka» u gp. B BbicTynaeHusx,
HapsAgy C aHalWU30M COBPEMEH-
HbIX MOAXOJOB K MOATOTOBKE
cneuuanuctoB B obnactu [133 u
reouHdopmMaTukm, paccMmaTpuBa-
JINCb BO3MOXHOCTU a3pPOCHEMOY-
HOW CMCTEMbI A1 CbEMKMU Kenes-
HbIX [JOPOT, UCNOJ/Ib30BAHUSA [aH-
HbIX, NOJIy4aEMbIX C KOCMUYECKUX
annapaToB, [Jia MOHWUTOPUHrA
3eMHOI NOBEPXHOCTU U 0ObEK-
ToB Ha Heit (KA RapidEye wu
WorldView-2) u ynpaBneHus
MMYLWECTBEHHbIM KOMMIEKCOM,
Ha npumepe OAO «PX[». bonb-
WWHCTBO [OKNAAoB OblNO NoCBA-
WEeHO BO3MOXHOCTAM Mporpam-
MHO-annapaTHbIX KOMMJEKCOB
Ans o6paboTku AaHHbix 433 1 nx
LanbHellWwero nNpaKTUYECKOro
NpUMEHEHUS.

1 anpensa coctoanoch 3acepa-
HWe BTOPOM CeKLWM, NOCBALLEH-
HOW KapTorpaduyeckomy, Haeu-
rauMoHHOMY U MHPOPMALMOHHO-
My obecneyeHnio TPaHCMOPTHbIX
cuctem. B paboTte cekumm npuHs-
an yyactme: HUWAC, BHUWXKT,
MUWNT, MUNTAnK, HNO «Pernony,
«MHTexleoTpaHcy, «TenellpoBog-



HOBOCTU

HuKy», «TeKHony», 29-n HUU MO
P®, «CoB3oHp» u «THCC nntoc».
Kak v Ha npepbifylwmnx 3acepa-
HUS, MHOTO BHUMAHUs yOensnoch
BOMpOCaM MOATOTOBKM Kafpos, a
TaKXe B3aWMOLENCTBUIO Hayu-
HbIX W MPOM3BOLCTBEHHbIX Opra-
HU3auuih BO BHEAPEHWUU TEOWH-
(hOPMALMOHHbBIX U CNYTHUKOBBIX
TexHonornn. B BbicTynneHuax
ObIIN PacCMOTPEHbI OMbIT BbICO-
KOTOYHOTO KoopAuHaTHoro obec-
neyeHus  Xene3HOAOPOXKHOIO
TPaHCMOPTa M MOCTPOEHUS TPex-
MEpHbIX MOfjenei xene3Hopno-
POXHOTO MONOTHA, MeTOAbl U
CpencTBa OnpefeneHns npocTpa-
HCTBEHHOTO NOJIOXEHMUA AUHAMU-
YeCcKMX 0OBEKTOB U NleTaTeNbHbIX
annapatoB npu asporeotusu-
YECKUX NCCNe0BAHUAX, BO3MOX-
HOCTW U NepCrneKTUBbI UCMOJb30-
BaHWA B KauyecTBe KapTorpadu-
YECKON OCHOBbI ANS HAa3eMHbIX
HAaBUTALMOHHBIX CUCTEM LUdPO-
BbIX OPTOMO3anK C paspelieHnem
2,5 M «<OPTOPETVOH», umetowmx-
cs Ha 6onbwyto yacts PO, a Tak-
e HOBble BO3MOXHOCTU CMyTHU-

p.ﬂ“ypc MporpaMyHLIE pa3paBoTkK K YCIYTH 8 0BRacTH Wadposci DOTORIEMMET M W GaHH:IE 033

KoBoro  auddepeHumnanbHoro
cepBuca BbICOKOTOYHOTO MO3U-
umoHuposaHus OmniSTAR-IP wu
OmniSTAR-G2.

CopepxaHue [OKNagoB, Kak u
B Npowble rofbl, ony6ankosaHo
B OTAENbHOM COOPHUKE, KOTOPbI
NoNyYnan BCe YYaCTHUKM KOHde-
peHuuu.

Bo Bpemsi TOpXecTBeHHOW Le-
pPeMOHUN 3aKpbITUS Meponpus-
T LUPEKTOP BbICTaBKM
0.H. Xykos, Bpyyas gunaomsl,
BbIPa3uN HafiexXay Ha yuvactue
KomnaHuin B 8-m MexpayHapoa-
HOM MpoMbIWAEHHOM dopyme
GEOFORM+, koTopbi nponper
15-18 mapta 2011 r. Ha TeppuTO-
puu L, «CokonbHUKMY.

3aBepwas Kpatkuid 0630p
uToros opyma, XoTenock 6l OT-
MeTuTb cnepytowee. Konuyecr-
BEHHbI U KAYecTBeHHbII CoCTaB
BbICTAaBKM 33aBUCUT He TOJbKO OT
BbICTABOYHOW KOMMNAHWK, Y Hee
BCeraa Haipercs [OCTaTO4HO
nnowagen [pnA  3KCMOHEHTOB.
[naBHOe — 3TO XenaHwe u yme-
HUe NOTeHLMANbHBIX Y4aCTHUKOB,

paboTalowmnx B AaHHON o6nactu,
OTKPbLITO AEMOHCTPUPOBATL CBOM
pa3paboTKu WIUPOKOII ayauTopum.
Takas paboTa, BO3MOXHO, WU He
NPUHECET CUIOMUHYTHOW NPUGHI-
1, HO MOMOXET NOAHATUIO aBTO-
puTeta Toit obnactu npodeccuo-
HaNbHOM [EATENbHOCTH, KOTOPYIO
Ha3bIBAIOT OTPACNbio reoaesuu,
KapTorpaduu, reoumHdopmaTuky,
LMUCTAHLMOHHOrO 30HAWUPOBAHUSA
3emnan u Kotopas cnocoGcTByet
He TONbKO MO3HAHMIO OKpyXalo-
llero Hac MUpa, HO M no3BonseT
GepexxHo npeobpa3oBbIBaTH €r0.
B.B. lpowes
(Pepakuus xypHana
«leonpocu»)

g

I §rapliesey Bal npunaTs

R
IH e ST CHHMINE ¥ K0T
N E I I E
FEHINE S
M2 A
| AT, Wremn

CES T M

I RO 2.0

I'Ipnrpauume nﬁa:mueuue FHEI'TDFI-I}I:I

'I"I TH =T

DR G U

T W RO

'il'ﬂn"-:. D I e P N TN B TR R e

DNasHLIa gumﬁumuunm A0HOHPOEIHAA ek

Komran= PREVFC s8nsaies oDuuEnHeM Jrpalss
GenBys-l, FDAMDEAT-2 KOMPRAT-2, [MONOE, TemaSAR-X

TRRI 4 10 MR

oA, 20T

mmrpamuerpuqecnue np-nmm

Uiy gassen Spob-2 49,



TEXHOJIOTUUH

BO3MOXHOCTU NPUMEHEHUA
KOCMUYECKUX CHUMKOB

ANA TOCYAAPCTBEHHOM

WHBEHTAPU3ALIUN IECOB

H.A. Bnapumuposa (BHUNIIM)

B 2003 r. okoHuuna dakyneter «leorpadusa u reoskonorus» CaHkT-NeTepOyprckoro rocynapcTBeHHOro
VHMBEpCUTETA NO CneLuanbHOCTU «du3nko-reorpad — 3konory, a B 2006 r. — acnupaHtypy MockoBckoro
rocynapcTBeHHoro yHusepcuteta neca (MIYJ1) no cneumanbHOCTH «NeCcOyCTPONCTBO M lecHas Takcauuay. Mocne

OKOHYaHus yHuBepcuTeTa pabotana B MIYJ1, ¢ 2008 r. no 2009 r. — MHXKEHEPOM rpynmnbl KOHTPONA BbINONHEHUSA
paboT no rocyaapcTBeHHO MHBEHTapu3auumu necoe B dunuane ®ryMN «PocnecuHdopr» «Ces3annecnpoekt»
(CankT-Metepbypr). C 2005 r. pabotaer B ®IY «Bcepoccuiickuil Hay4YHO-UCCNEAOBATENbCKUIA UHCTUTYT
JIECOBOACTBA M MexaHW3auun necHoro xo3ssicteay (BHWUWIIM), B HacTosiwee BpeMs — Hay4Hblii COTPYAHMK
0TAeNa aHaNUTUYECKUX UCCNef0BaHUI NecoynpaBieHNs 1 1eComnosb30BaHuA.

[laHHble [UCTAHLMOHHOIO 30H-
avpoBanus 3emnu ([33) u3 koc-
MOCa HaxoAAT NpPUMEHeHWe B
pasnnyHbIX 06NaCTAX JNEecHOro
X03A1ICTBa, TAKUX KaK U3yyeHue
JIECHBIX 3KOCUCTEM, WHBEHTapU-
3auus 1 KaptorpathupoBaHue ne-
COB, PerncTpauus TeKyLnx nsme-
HEHWi1 B necHoM (oHAE, aHann3
LOJIFOBPEMEHHOMN JUHAMUKM Nec-
HOTO NMOKPOBA, OLieHKa OpraHu3a-
UMM 1 NopsiaKa /1econosb3oBa-
HUS, COCTOSHUA NeCoBO30OHOB-
NIEHUs Ha BbIpybKax, COCTOAHUSA
HacaX[eHuit B 30HE MpPOMbILI-
neHHoro 3arpssHeHus [1]. Koc-
MUYeCKMe CHUMKM MNO3BOAAIOT
OUEHWBATb NAOUAAM, MOBPEX-
LEHHble MoXapaMmu, 3HTOMOBpe-
AUTENAMU, CTUXUIAHBIMY BeCcTBU-
AMMW M QHTPOMOTEHHbIM 3arps3He-
HueM. IPhEeKTUBHOCTb pelleHus
Ha3BaHHbIX N1ECOX03ANCTBEHHBIX
3a7ay NoBbLILAETCSA, €CAN Hapany
C paHHbiMu 133 u3 Kocmoca
NPUBNEKAKTCA ApYyrUe UCTOYHM-
Ku MHOPMaLMK, TaKMe Kak a3po-
(hOTOCHUMKM, KapTorpaduyeckue
maTtepuanbl U pesynbTaTbl Ha3eMm-
HbIX 06CNeA0BaAHMIA.

C npuHaTuem JlecHoro Kopek-
ca Poccuiickoit ®epepaummn ot
04.12.2006 r. Ne 200-93 Ha nep-
BbI MJaH BbilAA COBEPLIEHHO

HOBas 3ajja4ya — rocyAapcTBeH-
Has WHBEHTapu3auusa NecoB
(TWI), s kKoTOpOI NpUMEHeHUe
KOCMMYECKUX CHUMKOB SIBNAETCS
Heob6xofuMbIM ycioBuem [2].
CornacHo cT. 90 JlecHoro Kofekca
P®: «rocypapctBeHHas MHBEHTa-
pu13aLmsa Necos NpeacTaBaseT co-
60/l MeponpuATUA MO MpOBEpKe
COCTOSHUA N1eCOB, UX KONWYecT-
BEHHBIX M Ka4yeCTBEHHbIX XapaK-
Tepuctuk... [locypapcTBeHHas
MHBEHTapu3auus NecoB MpoBoO-
OWUTCS B OTHOLWIEHWM NecoB, pac-
MONOXKEHHbIX HA 3eMAX NIECHOO
thoHfa M 3eMNAX MHbIX KaTero-
puWii, Ha3eMHbIMU W a3pPOKOCMU-
YecKuMU cnocobammy.

Mepsbit noaHbln uukn U
niaHupyeTcs 3aBepwutb Ao
2020 r., npu 3TOM Npeanonaraer-
€A 3an0XuTh [0 170 Thic. Npob-
HbIX y4acTkoB [2].

LlenecooGpa3HocTb uMcnonb-
30BaHus AaHHbix 33 ana TWN
oTMeyanacb B peweHun lepson
MEeXJyHapoLHOW KOoH(epeHuuu
«Mpobnembl necoycTpoicTea M
rocyAapcTBeHHOW MHBEHTapu3a-
umu necos B Poccum» [3]. B
yacTHocTn, B Hem Pocnecxosy
peKoMeH[0BanoCh B mpouecce
rocyaapcTBeHHOW MHBEeHTapu3a-
LMW necoB obecneyutb BHEApe-

HWe AWUCTAaHLMOHHbBIX MEeTOA0B
nonyyeHns MHbopMaLun ¢ npu-
MEHEHMEeM pafMUONOKALUOHHO
CbEMKM, METOAO0B BO3JYLHOrO
Na3epHoOro CKaHWpOBaHWA, aBTO-
MaTU3WpOBaHHOIO pAelwundpupo-
BaHUs paHHbix [33, a Takxe
BKntoyeHne B nnaHel HUOKP
AanbHeWWwero pa3BuTMA METOAOB
LAMCTAHLUMOHHOIO 30HAMPOBAHMA
M reoMHPOPMALMOHHBIX TEXHO-
norun.

CornacHo n. III.14 npoekTa
METOAMYECKMX yKa3aHU Mo npo-
BelEHWI0 TOCYNAPCTBEHHON WH-
BeHTapu3auuu necos [4]: «mons
onpefeneHns KoNMYecTBeHHbIX 1
KayeCTBEHHbIX XapaKTepuCTUK
NecOB B npefienax NecHoro paio-
Ha pa3pabartbiBaeTcs efuHas on-
TUManbHas cxema cTpaTnduka-
umu. Crpatudukauus npoBopuT-
CA MyTeM rpynnupoBaHNs NeCHbIX
HaCaX[eHUN B OTHOCUTENbHO Of-
HOpoAHble rpynnbl (cTpathl), B
npefenax KoTOPbIX W3MEHYU-
BOCTb 3anacoB ApeBecuHbl MeHb-
Wwe, yeM B 06U COBOKYMHOCTU.
Ons ocyuwectBnenns crpatndu-
Kauum MCnonb3yTCA TaKcaLUoH-
Hble XapaKTepUCTUKU BbILENOB,
YCTaHOBJEHHbIE MPU NECOoyCTPOii-
cTBe. B KauecTBe onpepensowmx
TaKCaLMOHHBIX MPU3HAKOB ANsA
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(hopMMpPOBaHMA CTPAT MOTYT WC-
nonb30BaTbCA:

— rpynna ApeBecHbIX MOPOA
(vnu npeobnapatowas ppe.ec-
Has nopopa);

— rpynna Bo3pacTa;

— Tunbl (MAW Tpynnbl TUNOB)
NecopacTUTENbHbIX YCNOBUIA;

— BbICOTHAsA NOACHOCTb B rop-
HBIX YCNIOBUAXY.

Cxema ctpatudmkaumum paspa-
6aTbiBaeTCA OTAENbHO AN KaX-
[0r0 JIECHOTO paioHa.

Mecto KOCMUYECKUX CHUMKOB
B CMCTEMe roCyAapCTBEHHOM ec-
HOW WHBeHTapu3aLuuu onpepens-
etca c1. 90 «locymapcTBeHHas
MHBEHTapu3auus necos» B Jlec-
HOM Kogekce P®, noctaHoBneHu-
em Mpasutenbctea PP o1 26 uio-
Hs 2007 r. N° 407 «0 npoBepeHuu
rocyAapcTBeHHOW MHBEHTapu3a-
umu necosy u [4]. CornacHo 3Tum
LOKYMEHTaM, KOCMUYEeCKNe CHUM-
KW MOTYT NPUMEHATLCA L5 BbIAB-
NeHUs U yyeTa W3MEHEHUN B
CTpaTax rocyaapCTBEHHON UHBEH-
Tapu3auuu Necos, BbI3BAHHbIX
XO35ICTBEHHOW [esATEeNbHOCTbIO,
CTUXMIAHBIMW (PAKTOpaMu U ecTe-
CTBEHHbIM POCTOM HaCaXAeHW,
NpouCIIeAWnX 33 NEPUOA MeXay
nocnefHUM NecoycTpoMCTBOM W
nepsbiMm uuknom WJ, a Takxe
MEXAY NepBbIM U NOCAefyOWUMU
unknamm AN,

B naHHOI cTaTbe genaetcs no-
MbiTKA PacKpbiTb 0COOEHHOCTU U
OrpaHUYEHNA NPUMEHEHUsA [aH-
Hbix [133 13 Kocmoca u TexHono-
rMit nx obpaboTKM ANs aKTyanu-
3aummn necHolx Kapt crpat U1
(CM. pWCYHOK) M MOHMTOpPUHra
JIECHBIX MAaCCMBOB.

B Poccum nocTaBWMKM JaHHbIX
[133 13 kocmoca npepnaratoT Win-
POKMIA  CMEKTP  KOCMUYECKMX
CHMUMKOB KaK Mo NjoWagHOMy 0X-
BaTy, TaK U N0 NMPOCTPAHCTBEHHO-
My paspelleHnio W JuanasoHam
3NEKTPOMArHUTHbBIX BOJIH U3NyYe-
Hus (30Ham cnekTtpa). Mo npoct-
PaHCTBEHHOMY pa3peLeHuio Koc-
MUYECKME CHUMKM TPajULMOHHO
knaccucbuumpyloTcs cnepyowmum
ob6paszom:

— CBepXBbICOKOTO paspelue-
Hua — 0,3-0,9 m;

— BbICOKOTO pa3pelleHuns —
1-40 m;

— cpefjHero paspelleHus —
50-200 m;

— HUM3KOrO paspeleHns —
300-1000 m;

— OYeHb HUM3KOro paspelue-
Hus — 6onee 10 000 M.

B ocHoBe necHbIx KapT cTpar
M1 ponxHa Haxo4uTbCs MOBbI-
penbHasa uHdopmauua (nHbop-
mauua o ApeBOoCTOe W [pyrux
NaHAWAMTHBIX  0COGEHHOCTSAX

BbI}J,EJ'Ia), OTpaXX€HHasa Ha necoy-

CTPOUTENbHBIX MAaHWeTax M Ha
nnaHax NecoHacaXaeHun necHu-
yect. CornacHo [5], npu I n II
paspapax 1ecoycTpoicTa nnaH-
WeTbl AOMKHbI MMETb MacwTab
1:10 000, a nnaHbl necoHacaxe-
HUWA NecHUYecTBa COCTaBNATCA B
Macwrabe 1:25 000. CootBerT-
CTBEHHO, MacwWTab NecHbIX KapTt
ctpat W1 pgonxeH cocTaBnATh
1:25 000. B Tabnuue «[etanb-
HOCTb CHUMKA U MaclwTab KapTbl»
[6] npuBoasTca TpeGoBaHMA K
NPOCTPAHCTBEHHOMY pa3pelle-
HUI0O KOCMUYECKUX CHUMKOB [
COCTaBNEHUS KApT Pas3NMyHOro
macwTaba. CornacHo 3Toit Tabnu-
ue, ANA COCTaBNeHUs MNAHOB Je-
COHacaXaeHun NlecHuyecTBa
NOAXOAAT KOCMUYECKMUE CHUMKM,
Nosly4yeHHble B MyNbTUCTEKTPANb-
HOM peXuMme, C MPOCTPAHCTBEH-
HbIM paspeleHnem fo 6 M, 4To
onpegenser Tpe6oBaHNUs K CHUM-
Kam 1 o4yepyuBaeT Kpyr npume-
HAEMbIX 1S FOCYAAPCTBEHHOI
MHBEHTapuU3auuM NecoB AaHHbIX
033 u3 kocmoca. Kocmmyeckumx
CHUMKOB, OTBEYaloWMX Bbllen-
pUBefeHHbIM YCNOBUAM, He TaK
MHoro. Cpean HUX CHUMKW, nony-
YeHHble C KOCMWUYEeCKUX annapa-
T0B (KA) pasnuyHbiMM CbeMoy-
HbiMM cuctemamu: IRS-1C/1D
(PAN), IRS-P6 (LISS-4/Mono),
IRS-P5 (Cartosat-1) — WHpus, a
Takke IKONOS (CLIA) n SPOT-5
(HRG PAN, ®paHuus). Takum 06-
pa3oM, NpPUrOAHbIMK Ans Lenei
[NJ1 sBnatoTCa TONbKO AOCTATOY-
HO goporue cHumkm ¢ KA IKONOS
(pa3pewexne 4 ™), Formosat
(5 m) n RapidEye (5 m). B 1o xe
Bpems usobpaxerus c KA, umeto-
Wue 6onee HU3KOE paspelleHme,
Hanpumep IRS-1D (23 1 70 m)
SPOT-5 (10 M), obnapatT xopo-
WKUMK CNEKTPaNbHLIMU XapaKTe-
PUCTMKAMW W TaKKe MOryT ObiTb
ucnonb3oBaHbl ana uenein WJI.
Mo3ToMy [ NPOBEfEHNA Kaye-
CTBEHHOrO MOHUTOPUHIA U BbIAB-
NIEHUS M3MEHEHWUI B NNOLWAAAX
CTpaT Henb3s OrpaHWyMBaThCA
KOCMWUYECKUMU CHUMKAMMU TOIbKO
c ogHoro KA. Heobxopuma 6onee
CNoXHas 06paboTKa BCeX KOCMU-
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YecKUx U306paXKeHNi, UMEIoLLMX-
CA Ha WHTEpecylWmnin UCNoaHM-
TeNns peruoH, C Koperucrpauuen
CHUMKOB U 00s3aTe/ibHbIM yiyy-
WeHWeM  NPOCTPAHCTBEHHOIO
paspelleHus.

Ona co3paHua necHbix KapT
ctpat W1 nepcnektusHOM
npencTaBNAeTCA TEXHONOMUS aB-
TOMaTU4YecKoOW M MoJyaBTOMATU-
yeckoil Knaccudukaumm nzobpa-
Xenus B cpepe MNC. Onsa 3toro
HeobxofMma cuctema BbliGopa
3TaNIOHHbIX Y4ACTKOB, KOTOpas bbl
He 3aBKcena OT OnbiTa UCMONHM-
Tens. B aTom cmbicne necoyctpo-
UTENbHbIE NPEeanpuUATUA OKa3a-
JINCb B YHUKANbHOMN BbINTPbILLHOW
CUTYyaLMK, KOrfa Ha Becb panoH
paboT umeetcs nogpobHas neco-
ycTpoutenbHas  MHbopMauusa.
Mo3ToMy MOXHO 0TOGpaTh Kakoe
YyrofiHO KONWYeCTBO 3TaJoHOB,
npuyem, pYKOBOACTBYACb He
CNEeKTpanbHbIMU XapaKTepucTu-
Kamu 06beKTa, KOTOpbIA MOXeT
BbIMNALETb MO-pa3HOMY Ha pas-
HbIX CHUMKax, a UCNoNb3ya Kap-
Torpacdmyeckme u necoyctpou-
TeJibHble AldHHbIE. EJJ,VIHCTBeHHbIM
YCNOBUEM [OMKeH CTaTb BU3Y-
aNbHbIA KOHTPOJIb COOTBETCTBUA
BbIOMPAeMOro 3TanoHa feicTeu-
TeNbHOW CUTYaLUK, YTO AOBOJILHO
MPOCTO OCYLECTBUTb, MOCKONbKY
3TANOHOB [/1f KaXAOro Knacca
MOXeT OblTb HEOrpaHUYEHHO
MHoro. Kpome Toro, MoxHo ocy-
WecTBAATL Habop 3TaNoOHOB mny-
TeM BbIJeNleHUs LeNnoro Bbiaena, a
He MuKcenei C onpefeneHHbIMK
CMEeKTPanbHbIMU XapaKTepucTu-
KaMy, 4TO noBbilWaeT 0b6beKTUB-
HOCTb BblGOpa M ee He3aBuCH-
MOCTb OT UCKaXKeHUN n3obpaxe-
HUA.

B cBeTe BbIWEN3N0KEHHOTO
MOXHO MPEeANnoNOXMUTb, YTO KOC-
MUYeCKUe CHUMKM Lienecoobpas-
HO NMPUMEHATb 1A CO3AaHMA Nec-
Hbix KapT ctpat I'MJ1 B pernoHax,
rie necoycTponCTBO MPOBOAU-

N0Cb AaBHO WA UCMbITHIBAOLLMX
MHTEHCMBHOE  aHTPOMOTreHHoe
Bo3peiicteue. [lepooyepenHom
Hay4YHOW 3afjayen B TaKOM cyyae
CTAHOBUTCA COOTHECEHWe MNOBbl-
LeNbHOW MHOopMaLUK C pe3ynb-
TaTaMn aBTOMaTM4YecKoro u nosy-
aBTOMaTMyecKoro Aewundpupo-
BaHWA KOCMUYeCKMX M300paxe-
HUA.

B yuyebHuke [7] npuBoguTcs
Tabnuua «JewndpoBoyHbie BO3-
MOXHOCTU MaTepuanoe KOCMU-
yeckux cvbemok». CornacHo 3Toi
Tabnuue,  MHDOPMATUBHOCTb
n300paXeHUs C paspelleHnem
Ha mecTHocTn 10 m conocTaBuma
C [leTaNbHOCTbIO KAapT MacwWTabos
1:50 000-1:100 000 u pocTatoy-
Ha ANA nojpasfeneHws naoua-
IM, NTOKPLITON 1eCOM, NO rpynnam
npeo6nagawlnx nopos, TUnam
YCNIOBWUIN MecTONpou3pacTaHus,
rpynnaMm Bo3pacta M MONHOTHI.
HenoKpbiTble 1eCOM U HenecHble
3eMnnM NOApa3fensaTca Ha pe-
LVHbI, rapu, BbIpyOKM, mporanu-
Hbl, MalwHK, BOAbl, 60/10Ta, Hace-
JIeHHble NMYHKTbl W ycagbObl, Ka-
MEHUCTble POCChINK, [Opory,
Tpaccel u np. [lpeactasnsercs,
YTO 3TOTO AOJIKHO XBaTUTb [Ns
aKTyanu3auuu coCTosHMA CTpar.
B nopTBepxpeHue 3TOro BbIBOLA
npuBeemM npuMmep U3 Hawew
npaktukm [8].

B pamkax onucbiBaemoit pabo-
Tbl aBTOPOM B COCTaBE KOMIEKTH-
Ba 0TAeNa AUCTAHLMOHHbIX METO-
nos BHUWIIM 6bina nposegeHa
OLEeHKa MHPOPMATUBHOCTU MYJb-
TUCNEKTPANbHBIX M300paAXEHMIT C
KA Terra (Aster) (CLIA/AnoHus)
C paspeweHunem 15 M c Lenbto on-
pepeneHns X NpUrogHOCTU Ans
peleHmna 3agay NecoycTpoicTBa.
06bekTamu 6biM BbIGpaHbI XOTb-
KOBCKOE y4yaCTKOBOe NecHuYecT-
BO [IMMTPOBCKOro necHuyecTsa
(MockoBckas o6nactb) u Be-
XancKoe y4yacTKOBOe NeCHUYecT-
BO ANKWHCKOro JnecHuyecTsa

(Pecnybnuka Komu). W3yyanaco
BO3MOXHOCTb OMpefeNeHus mno-
pOAHOro CcoCTaBa HaCaXAeHWH,
npuyem 3TanoHbl ANs aBTOMATy-
3UpOBaHHOMO AewwndprpoBaHus
BLIOMPANUCL Ha OCHOBE MOBbI-
AenbHOi NnecoyctpouTenbHoi 6a-
3bl AaHHbIX. Mocne pewundpupo-
BaHMA MO KAXAoMy Knaccy 06b-
€KTOB 6blla MOACYMTAHA CTATUC-
TWKA Kanna*, nokasbiBawouas
[OCTOBEPHOCTb Pe3yNbTaToB (YeM
OHa BbIle, TeM pe3yibTaThl Ha-
AexHee). Pesynbtarbl 06paboTKy
npuBefeHbl B Taba. 1-3.

HeobxooMmMo OTMETUTb, YTO
necHble 3KocucTeMbl MOCKOBCKOIA
06nacTm cnoxHo Aewundpupo-
BaTb MO CHUMKAM B CUJY UX BbICO-
KOi pasHOPOAHOCTH U GoNblIOMY
KONMYecTBY NpoM3pacTalolimx
ApeBecHbix nopoa. Tem He meHee,
CpaBHWBas MOJy4YMBLIMECA [AH-
Hble B Tabauuax co cxeMmoit cTpa-
TUduMKaLMM NecoB, MOXHO OTMe-
TUTb, YTO fAXe NpW HeLoCTaTouy-
HOM MPUTOAHOCTU MyNbTUCNEKT-
panbHbIX KOCMUYECKUX CHUMKOB
¢ KA Terra (Aster) pns Takcauu-
OHHOrO flelntpupoBaHns (B TOM
yucie, M3-3a UX HEBLICOKOTO
NPOCTPAHCTBEHHOrO paspele-
HUA), MO 3TUM M306paXKeHUAM
MOXHO [OCTAaTOYHO HAAEXHO On-
pepensTb CTpatbl rocyaapcTBEH-
HOI MHBeHTapu3aLuu necos. My-
TaHWLA NPOUCXOAMT, B OCHOBHOM,
npu onpeaeneHuu MATKONUCT-
BEHHbIX W LWWPOKONUCTBEHHBIX
NOpPOA, YTO MOXET GbITb CBA3AHO
M C NPOCTPAHCTBEHHOW Ppa3HoO-
POAHOCTbIO HacaxaeHuin. B ycno-
BUAX MEHbLIEro pasHoobpasus
NIeCOB MO MOPOJHOMY COCTaBy,
XapaKTepHOro, Hanpumep, fs Ta-
€XHOoM 30Hbl PO, 3T0T hakTOp MO-
XeT OTOMTU Ha BTOPOW nAiaH, u
pesynbTathl CTpaTUUKALUKU Mo
KOCMUYECKUM CHUMKAM OKaXyTCs
CYLWECTBEHHO 60/1ee HafeXHbIMH,
yeM B ycnoBusx MockoBckoi 06-
nactu.

* CTaTUCTMKA Kanna — 3T0 Mepa COrnacus MexAy ABYMs rpynnaMn KayecTBEHHbIX U3MepeHUit Ha ofHUX cybbekTax. Ecam K =1 — 3ato
coBeplueHHoe cornacue, ecam K =0 — 370 He nyylue, yem ciyyaitHoe cornacue. Ha npakTuke UCNoONb3yIoT CleayloliMe COOTHOWEHNA:
na0xoe u o4YeHb nNaoxoe cosnageHune npu K<0,4, ynosnetsoputensHoe npu 0,4<k<0,55, xopowee npu 0,55<k<0,7, 04eHb xopoLlee npu
0,7<k<0,85 n otnyHoe npu k>0,85.
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3HayeHUA CTaTUCTUKM Kanna Ha 06beKT «X0TbKOBCKOe Y4aCTKOBOE€ JIECHU4YeCTBO»

Tabnuua 1

Ha3BaHue knacca

Enb

bepe3a

OcuHa

LinpokonucTeeHHbIe

Onbxa cepas

Enb — necHble KynbTypbl
3emnu, He MOKPbITbIE IECOM
CenbcKoXx03sMNCTBEHHbIE YrOAbs
Bopoemb

CpenHee no BceM Kjaccam

3HauyeHMe CTaTUCTUKM Kanna ans KHBCCM(IJVIKaI.IVIVI no metoay

MaKCMMaJIbHOr O MaxanoHobuca MUHUMAJIbHOIO
npasponopo6us paccroaHua
0,85 0,59 0,65

0,86 0,56 0,79

0,62 0,73 0,47

0,52 0,83 0,45

0,47 0,83 0,27

0,63 0,75 0,47

0,86 0,94 0,91

1,00 0,85 0,96

1,00 1,00 1,00

0,77 0,75 0,71

CocTaB HacaxxaeHui no pesynbTatam aewnpupoBaHma. XoTbKOBCKOE
Y4acTKOBOe NeCHUYecTBo JIMMTPOBCKOro JieCHMYecCTBa, KBaptan 28, sbigennl 1-1

4 L EGL T W

N2 Bbigena
MaKCUManbHoOro
npaegonopo6us

50nc3E2]In
6E40nc
4E40nc2]in
40nc3N12E10c
9E10nc
7E30nc
5E30nc2)1
50c3/In2E+0nc
50¢3/In20nc+E
50c3/In1E 10nc
50c3b2E+/n
50n¢c3/In10c1E
6E40nc

14 5E30c20nc

O 00 N O U1 N W NN -

O Y
w NN =L O

CocTtaB no pesynbraram Knaccupukaymm no metogy

MaxanoHobuca MUHUMaANbHOro
paccToaHuA

9E10nc 10E+0c

9E1b 10E

8E20nc 5E30nc1/110c

8E1b1J1 9E10nc+/n

10E 10E

10E 10E

8E20nc 10E

6b62E20c+/1+0nc 6620c

662E20c+/1+0nc 3630c2/In1E10nc

6E4b 7E2JIn1b

6E4b 762/1n10c

4b3E30nc 40nc2]In2E1610c

9E1b 6E4b

Pep 5E5B 4E4B20nc

CocTaB no
TaKCaLUOHHOMY
ONUCaHNIO

5E1610c30nc
6E2520c
5E26510c10nc1/In
6E2620c
8E10C1b6+0nc
4630c3E
6E3610c
7610c2E
4b20c4E+Onc
5E1610c20nc1E+1n+0H
6620c2E+/Tn+0nc
5b620c3E
5E20c¢3b+0nc
70nc1b10c1E

Mpumeyanue. B Tabnuie oTpaxeH KONMYECTBEHHBIA COCTAaB APeBOCTOA Mo 3anacy no 10-Tu 6annbHOM WKane, rae
E — enb, C — cocHa, b — 6epesa, 0c — ocuHa, Onc — onbxa cepas, JIn — nuna. 3a 3HAKOM «NAOC» — NOPOAbI,
NPUCYTCTBYIOLME B HACAKAEHUM, HO 0N KOTOPbIX MeHblue 1 6anna. Hanpumep, «50nc3E2/In» 03HayaeT, YTo 0/lb-
Xa coctasnset 5 6annos, enb — 3, iuna — 2, a «10E+0c» — enb coctanset 10 6annos, ocMHa MeHblle 1 6anna.

B 1abn. 3 uHTepec npeacTas-
NAT [aHHble MO HALEXHOCTU
BbifiBNEeHUs BbIpy6OK. MoXHO
BUAETb, YTO BbISBIEHNE U OKOH-
TypUBaHUME YYacCTKOB, MPOMLEH-
HbIX pyOkamu, Ha MaTepuanax
aBTOMATU3MPOBAHHOIO Aewnd-
pUpOBaHNA KOCMUYECKUX CHUM-
KOB BO3MOXHO, HO pe3y/ibTaThbl
nognexar YTOYHEHWI0 Npu Ha-

3eMHOM 06CnefoBaHuM MAKM Mo
CHUMKaM GoJiee BbICOKOTO pas-
pelweHus.

Mpn npoBeaeHUM MOHUTOPUH-
ra TeKyWmux U3MeHeHUi ¢ Lenblo
aKTyanusauum cTpat Heobxoau-
MO y4ecTb OMbIT paboT no Awuc-
TaHUMOHHOMY MOHMUTOPUHTY He-
3aKOHHbIX py6oK Neca, npuse-
OeHHbli B [9]. Tam Tak onucbiBa-

eTCcs anropuTM paboTsl C KOCMU-
YeCKMMU CHUMKaMU Ans BbisBIe-
HUS HeneranbHblXx pybOK: «no
MHOTO30HaNbHbIM CHUMKaM
cpepHero paspeleHus
(20-23 M) BbIABAANN PaliOHbI C
WHTEHCUBHbIMK py6kamu. [pu
HaAM4YMM CHUMKOB 3a [iBa mnoc-
JIEAHNX Tofia CBeXuWe BbIpyOKM
BIABAANNCH MyTEM aBTOMATU3M-
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3HayeHUA CTaTUCTUKM Kanna Ha 06beKT «Bexaickoe V4aCTKOBOE JIeCHU4eCTBO»

Ta6bnuua 3

Ha3BaHue Knacca

Enosble HacaxpaeHus
CocHoOBble HacaxaeHus
Bepe3oBble HacaxaeHus

3HayeHue CTaTUCTUKM Kanna pna Knaccuquauuu no metoay

)J,pyrwe MENKONNCTBEHHbIE HACAXAEHUA

(ocuHa, onbxa)

Bbipybku

bonota

O6naka

TeHu oT 06/1aK0B

CpepHee no BceM Knaccam

MaKCMMaJibHOro MaxanoHobuca MUHUMaANbHOro
npasaonopo6us paccToaHuA
0,88 0,70 0,73

0,38 0,45 0,68

1,00 0,68 0,62

0,74 0,60 0,62

0,76 0,70 0,76

1,00 1,00 0,47

1,00 1,00 1,00

1,00 1,00 1,00

0,67 0,60 0,67

POBaHHOTO COBMELLEHNS Pa3HOB-
PEMEHHbIX CHUMKOB B MpOrpam-
me Scanex Image Processor ¢
nocnefyownm LBETOBLIM Bbiae-
JIEHUEM «pa3nuyunii». 3atem no
CHUMKaM BbICOKOTO pa3pelleHus
B cpepe NMC npooagunu onpepe-
JIeHMe NAOWaAM U pasmelieHuns
NIECOCEK, BbIIBJIEHHbIX HA Npefbl-
pylwem sTane. [ins o6HapyxeHUs
HapyLWeHUA KOCMUYECKMUE CHUM-
KM COBMeLlanucb C KBapTasbHO
CeTblo, NnaHamu pyboK U Mmarte-
puanamu oTBOfA NlecoceKk W3
necxo30B. [py Hanuuuu ABHbIX
MPU3HAKOB HeneranbHON pybOKu
B JaNbHeileM OCyLecTBAANACh
KpynHoMacwTabHas Cbemka OT-
LenbHbIX necocek. pu 3Tom Ha-
pAgy C TpaguUMOHHON a3podo-
TOCbEMKOW B OTAENbHbIX pano-
Hax Oblna ycnewHo npoBefeHa
cvbemka co cnytHuka EROS-A ¢
MPOCTPAHCTBEHHbLIM pa3peLlieHu-
em 2 M».

AHanu3upys nonyyeHHole pe-
3ynbTaTel M pekomeHpauun [9],
cNefyeT OTMETUTb, 4TO B Aaslb-
Helllwem 6ypeT uenecoobpasHo
NpoBeCTM aBTOMATU3UPOBAHHOE
BbIABJIEHWE  WM3MEHEHWUN  Ha
CHMMKax noCiepyiolero cbe-
MOYHOTO C€30Ha MO CPaBHEHUIO
C npeabliiywmum. Ha paiioHsl, roe
Takue n3ameHeHus byayt o6Hapy-
KEeHbl, PEKOMeHAYeTCA 3aKa3aTb
KOCMUYECKMEe CHUMKU CBEPXBbI-
COKOrO paspelleHus uau npo-

BECTU MOJNEBOe Ha3eMHoe 06cC-
nefoBaHue.

PacwupeHwe cdepbl npumeHe-
HUA KOCMUYECKOMN CbeMKM CAena-
eT paboTbl MO rocyaapcTBEHHOM
WHBeHTapu3auumu necos 6onee
3 EKTUBHBIMU U TOYHBIMU U Me-
Hee 3aTpaTHbiMW. [na 3Toro He-
06X01MO NPOJONKATL U3YYEHUE
LelWwndpoBOYHbIX CBOWCTB KOC-
MUYECKUX N306paXKeHUit U NOBbI-
Wwarb KBanuduKaumw MCNoaHU-
Tenei, 3aHUMatWmxcs Ux obpa-
60TKOIA.
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RESUME

The characteristics of, and lim-
itations on, using remote sensing
data acquired from space and its
processing technology for updat-
ing forest maps of striations for
the state forest inventory and
monitoring of forests are
described. Results of evaluating
information content of the multi-
spectral images obtained from the
Terra (Aster) s/c with a resolution
of 15 m to determine their suit-
ability for solving problems of the
forest management are given.
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TEXHOJIOTUU

OBPABOTKA MATEPUANOB
KOCMUYECKOU CHEMKU U
OAHHbIX C KAMEPbI ADS-40

B MECTHOW CUCTEME KOOPAUHAT

H.Jl. Beknemuies («Tankay)

B 1979 r. oKoHYMn MexaHWKoMaTeMmaTuyeckuit dakynster MY um. M.B. JlomoHOCOBa No cnewuuanbHOCTU
«MatemMaTuk». B HacToslee Bpems — BepylMii NPOrpaMMucCT rpynnsl komnauui «Tankax. lpenopaer B
MockoBCKOM rocysapcTBeHHOM yHUBepcuTeTe neyatn. KaHpmpar husmnkomaTeMaTuyeckux Hayk.

B.b. Kekenup3se («Tanka-T[}B»)

B 2000 r. okoH4MN rOpHbIi hakynbTeT MOCKOBCKOTO OTKPBLITOTO YHWBEpPCUTETa MO CMewuanbHOCTU KFOPHbIi
UHXeHep-mapkweiigep». C 2000 r. no HacToslee BpeMA — MAAAWNIA HAy4HbIiA COTPYAHUK 22-i nabopaTopuu
MMY PAH. C 2002 r. — 3amecTuTenb reHepansHoro aupektopa HM® «Tanka-TLB».

Ludposbie opTodoTonnaHel 1
BEKTOpHbIe NjaHbl MacwTaba
1:10 000 u KpynHee 06bIYHO
CO3/3alOTCA B MECTHOW cucteme
koopauHat (MCK), npeacrasnsio-
weit coboit njockue npsmoy-
rofibHble KOOPAWHATbl B MpOeK-
ummn laycca ¢ MecTHOW Koopau-

HaTHOM ceTKoi. B 3aBucumocTy
OT Ha3HAYeHWs, MJaHbl MOTyT
CO34aBaTbCA B CUCTEME KOOPAM-
HaT 1963 r. (CK-63), B MecTHOI
cucTemMe KooppuHat cyObekTa
P®, paspaboTaHHOIi Ha OCHOBe
rOCYLApCTBEHHOW CUCTEMbI KO-
opauHat 1942 r. (CK-42) wau

Mpumep 8binonHeHus 3adaqu «lpusazka cHumkos RPC 8 mecmHol
cucmeme K0OpOUHAM»

1995 r. (CK-95), B MecTHoii ro-
POACKOW cucTeMe KOOpAWHAT
UAKM B MeCTHOI (YCNOBHOM) cuc-
Teme KOOpAMHAT obbekTa. Mpu
3TOM COCTaBUTENIO MNaHa napa-
MeTpbl nepecyeta (npeobpaso-
BaHua) kooppamnHat n3 MCK npo-
€KTa B TOCYLApPCTBEHHYIO CUCTe-
My WAU Kakylo-nu6o obliesem-
HYl0 CUCTEMY KOOPAMHAT MOryT
ObITb HEe U3BECTHBI.

B nocnepHee Bpems pans
NOCTPOEHNS KpynHOMacwWTab-
HbIX OPTO(OTONNAHOB U BEKTOP-
HbIX MJaHOB BCE Yalie MCrofib-
3yIT UMbPOBbIE KOCMUYECKME
n306paxeHns (CHUMKK) wWau
umdpoBbie a3pocHUMKK. MpocT-
paHCTBEHHOE MONOXEHUE U306-
paXEeHWii, noay4yaemblx €o CyT-
HUKOB IKONOS, GeokEye,
QuickBird, WorldView, Spot,
«Pecypc-OK» u ALOS, 3apaetcs
C nomolblo Ko3(pdhuuneHTOB
pauMoHaNbHbIX MONMHOMOB
(RPC), nosBonswowmux npuso-
AWUTb U300paxeHus K obuesem-
HOW  cucTeMe  KOOpAMHAT
WGS-84. A3pocHUMKM, nony-
yeHHble LMdPOBOA Kamepon
ADS-40 (Leica Geosystems,
Beiuapus), nocraBnsTCA C
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napameTpamu, onpefensowmnmu
MX MPOCTPAHCTBEHHOE MOJNOXKe-
Hue B cucteme WGS-84.

B HacToswwee Bpems ana cos-
JaHuA opTO(OTONNAHOB U BEK-
TOPHbIX NAAHOB NO LU(POBbLIM
WCXOLHbIM MaTepuanam B MecT-
HOW cucTeMe KOOPAMHAT NpoeKTa
C Heu3BeCTHbIMM napameTpamu
nepecyeTa B CUCTEMY KOOPAMHAT
WGS-84 B M0 «L®C-Tanka» ume-
toTca aBe 3apauu: «lMpuAska
cHumkoB RPC B mecTHoOII cucteme
KoopauHat» 1 «lpuBs3Ka CHUM-
koB ADS B cucteme KoopawHar
npoekTta». PakTuyecku, npu Bbi-
NOSHEHMM 3TUX 3ajay no onop-
HbIM TOYKaM, KOOPAMHATbl KOTO-
PbIX U3BECTHbI B MECTHOI CucCTe-
Me KOOpAMHAaT NpoekTa, npor-
pPaMMHbIM MyTEM MNPOUCXOAUT
npeobpas3oBaHMe KOOPAMHAT U3
cuctembl WGS-84 B8 MCK npoek-
Ta. llpn 3TOM NnapameTpbl nepec-
yeTa KOOPAMHAT OCTAOTCSA CKPbI-
TbIMK OT onepaTopa.

~ Mpeo6pa3oBaHue KocMuyec-
Kux cHumkoB ¢ RPC B mecT-
HYI0O CUCTEeMY KOOpAMHAT
npoekra

B N0 «U®dC-Tankay gns atux
uenei nmpepHasHayeHa 3ajava
«[Tpusaska cHumko RPC B mecT-
HOM cucTeMe KoopauHat». Yto-
Obl 3apaya paboTtana, B MeHI0
npoekTa Heobxoaumo BbIGPaTh
napametp «MecTtHas (nnaHoBas)
cuctema KoopauHaty (puc. 1).
Mepepn 3anyckom gaHHOW 3apauu
LOMKeH ObITb BbINMOJIHEH UMNOPT
3HayeHun RPC, coortseTcTBYyIO-
WUX KOCMUYECKMM CHUMKAM,
BK/IOYEHHbIM B npoekT. [lpu
pacyeTe UCMNOMb3YIOTCA ONOPHble
TOYKM, UMetoLMecs XoTsa Obl Ha
OZHOM 13 BbIGPAHHBIX CHUMKOB C
koapduumnentamm RPC. OpnHou-
Hble OMOpHble TOYKM (TONbKO Ha
OLHOM CHUMKE) WCMONb3yHTCA,
HO AalT MeHee TOYHYI0 NpUBS3-
Ky. [ns npeobpaszoBaHus B
MECTHYI0 CUCTEMY KOOPAMHAT
TpebyeTcs He MeHee Tpex onop-
HbIX TOYEK.

Mpeobpa3oBaHue Bcex Koc-
MUYECKUX CHUMKOB MPOEKTA C

Mpumep 06pabomku cHUMKOB, nony4eHHbIx kamepoli ADS-40, 8 mecmHoli cucmeme
KoopouxHam

ko3t duunentamm RPC B mecT-
HYI0 CMCTEMY KOOpAWHAT Npoek-
Ta BbINONHAETCA NO KOMaHpe
«Paccuutate npussky». Ecnu
npu obpaboTke B nporpamme
BbICTaBJEeH COOTBETCTBYIOLNIA
«QNaXoK», TO ANA TaKUX CHUM-
KOB PaccyuThiBaeTCs NoNoXeHue
pamok.

Mpn BbINONHEHUU KOMAHLAbI
«YAanuTb NPUBA3KY» BCE CHUMKM
NpoeKTa BO3BPaLLAIOTCA B MCXOf-
Hoe cocTosiHue. CNMCOK CHUMKOB
npu 3TOM [eiCTBUU HE UCMOJb-
3yetcs.

Kak npaBuno, B cnucke cHuM-
KOB [OJIXHbI 6bITb BbIOpaHbI BCe
CHUMKM npoekTa. Bribupatb
TONbKO OfMH CHMMOK MONE3HO B
cllyyae, eCN Ha HEM MMeeTCs He
MeHee Tpex OMOPHbIX TOYeK, a
npunaraemble K CHUMKY 31€MeH-
Tbl OPUEHTUPOBAHUA B BUAE KO-
adcuumentos RPC patot 6onb-
WiMe HeBA3KW MO OMOPHbIM TOY-
Kam. Torpa npu 3anycke [aHHOM
3afayM no CrNMUCKy BCeX CHUMKOB
npeobpa3oBaHue KOCMUYECKUX
n306paxeHunit B MECTHYIO cuUCTe-
My KOOPAMHAT MOXeT ObiTb Bbl-
NONHEHO «C MOBOPOTOM» OTHO-
CUTENIbHO UCTUHHOW KOOpAMHAT-
Hoii ceTku. Mpu nepecuete B MCK
No OfLHOMY CHUMKY 3TOT NOBOPOT
00bIYHO HE3HAYMTENEH.

[Mocne BbINONHEHUA AAHHOW
3a/lauM peKOMeHAyeTCs paccyu-
TaTb 6N0YHYI0 hOTOTpUAHTYNSA-
LMo oA CHUMKOB C KO3duum-
eHTamu RPC.

~ Mpeobpa3oBaHue CHUMKOB C
uucpposoi Kamepbl ADS-40
B MECTHYI0 CUCTEMY KOOPAU-
HaT npoeKTa

B cnydyae paboTel B MecTHOM
cucTeMe  KOOPAMHAT  3ajaya
«Mpusa3ska cHumkoB ADS B cuc-
TeMe KOOPAMHAT MpPOeKTa» aHa-
JIOTMYHa COOTBETCTBYIOLLEN 3aAa-
ye ANA LUMQPOBBIX KOCMUYECKUX
CHUMKOB C Ko3dduumneHTamm
RPC. Kpome Toro, npu npeobpa-
30BaHUN CHUMKOB C Kamepbl ADS-
40 no onopHbiM Toukam B MCK,
pa3paboTaHHOl  Ha  OCHOBe
CK-42 nnun CK-63, moryT BO3HMK-
HYTb 3HauyuTeNbHble HEBA3KW.
MpnymnHOI 3TUX HEBA3OK ABNAIOT-
€A pasnuyua B napameTpax npe-
o6pa3oBaHus KOOpAMHaT
WGS-84 B CK-42, npumeHaeMbix
B 10 «U®C-Tanka» u nonb3osare-
nem. B MO «®C-Tankay» npuHATHI
napameTpsl, COOTBETCTBYylOLLME
[OCT P 51794-2001, n y nonb3o-
BaTeNA HET BO3MOXHOCTW 3afaTb
ApyrMe 3HayeHMA napameTpos
nepecyeta. OfHaKo BbINONHeHKe
3apaun «lpuesaska cHumkos ADS
B CMCTEME KOOPAMHAT MpoeKTa»




TEXHOJIOTUU

No3BONAET KOMMEHCMPOBATb 3TU
HeBA3KW, MNOCKONbKY [aHHbIi
NnpoLecc aHanoruyeH craguu
«KECTKOTr0 BHELWHEero OpWeHTH-
poBaHMs» 6N0YHON (HOTOTPUAH-
TYNALMKU BAS CHUMKOB LieHTpab-
HOW npoeKkuuu. [Ina Kocmuyec-
KMX CHUMKOB C KO3(duLmeHTamu
RPC 06bl4HO He BO3HMKaeT Npob-
JIeM U3-3a pacxoxXieHus B napa-
MeTpax npeo6pa3oBaHus Koop-
AVHAT, TaK KaK OHWU KOMMeHCUpy-
foTcs npu pacyete 6104HoN ¢ho-
TOTPUAHTYNALUM.

[ns npeobpa3oBaHus CHUM-
KOB B MECTHYIO CUCTEMY KOOPLM-
HaT, MOMYYEHHbIX  Kamepoii
ADS-40, He0b6x04MMO MCMOb30-
BaTb 3aayy «[puBsA3Ka CHUMKOB
ADS B cucTeme KoopamHaT npo-
ekTa» (puc. 2). lepen ee Bbinon-
HEHMEeM [NA CHUMKOB [O/KeH
OblTb NpOBEEH UMMOPT 3EMEH-
TOB OPMEHTUPOBAHWUA KaMepbl
ADS-40. B nporpamme npu pac-
yeTe MCNONb3YIOTCA OMOPHbIE
TOYKM, UMetolnecs xoTs Obl Ha
OAHOM U3 CHUMKOB. OAMHOYHbIX
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(TONbKO HA OJHOM CHUMKe C Ka-
mepbl ADS-40) onopHbix Touek
Jyylwe n3beratb, NOCKONbKY OHU
Aal0T MeHee TOYHYI0 NPUBA3KY.

Mpn BbINONHEHWUU KOMaHLABI
«PaccunTtath npuBA3KY» Ans
BCEX CHMMKOB MpoOeKTa C 3fe-
MEHTaMW OpUEeHTWPOBaHMA Ka-
mepbl ADS-40 nporpaMMHbIM ny-
TeM npoucxoaut npeobpasosa-
HMe CHUMKOB NpPOeKTa U3 cucTe-
Mbl WGS—84 B mecTHyto cuctemy
KoopAuHaT npoekTa. [lna Takux
CHWMKOB paccyuTbiBaeTcs Mno-
JIOXKeHMe paMoK, eciu BbICTaB-
JleH COOTBeTCTBYlOWMIA «dna-
KOK».

Mpu 3anycke komaHpbl «Ypa-
JUTb NPUBA3KY» BCE CHUMKU
NpoeKTa BO3BPaLLAlOTCA B UCXOA-
HO€ COCTOsIHMe.

MpuBepeHHble Bbie 3afayu
no3BonAT co3pasarb opTodo-
TONN@Hbl N0 Matepuanam KOCMU-
YeCKOW CbeMKM C 3afilaHHbIMU pa-
LMOHaNbHO-MONUHOMUASbHBIMY
KoapduumeHTamm uau uudpo-
BbIM @3POCHWUMKAM, MOJYYEHHbIM

GPS - obopynosanue
-IMpremHukn

-BazoBbie cTaHumm

-Cuctema 1200

-Cuctema SmartSation™

kamepoi ADS-40, B nio6oit mecT-
HOI cucTemMe KOOpAMHAT 6e3 uc-
Noib30BaHUA KNloyeil nepexopa.
YunTbiBas, 4TO NaaHbl 6oONLLIOrO
KONMYecTBa HaCeNeHHbIX MyHK-
TOB Ha Tepputopuun Poccum cos-
LaHbl B MECTHBIX CMCTEMAX KOOP-
AVMHAT, ONuCcaHUe KOTOpbIX N16O
YTEPAHO, MO0 MMEET HETOUHbIE
3HavyeHua, ucnonb3osaHue [0
«L®C-Tanka» no3sonuT npume-
HATb AN UX 0OHOBNEHMS LMdpPO-
Bble KOCMWUYECKWE CHUMKU WU
CHUMKM ¢ kKamepbl ADS-40, nmeto-
LWMEeCA Ha AaHHYI0 TEPPUTOPUIO.

RESUME

It is marked that in the most of
the settlements in the territory of
Russia there are used local coordi-
nate systems, the description of
which is either lost or has an
incorrect value. A procedure for
referencing space images and
those made with the ADS-40 cam-
era to the local coordinate system
with the use of DPW-Talka soft-
ware is presented.
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OGPA30BAHUE

NMOBbLIWWEHWE KBAIUDPUKALUUN —
TONNbKO « KOPOYKA»
WJIN HOBbLIE 3HAHUA?

T.B. 3Ho6uLleBa

B 1990 r. okoHumna reogesuyeckuin dakynster MUNTAMK no cneunanbHoctn «actpoHomoreopesusx». lMocne
OKOHYaHMs MHCTUTYTa paboTana B KomnaHuu «Asporeonorus». B 1994 r. npowna nepenofrotoBKy Ha
ncuxonora B OpexoBo-3yeBcKoM negarornyeckom uHctutyte. C 1993 r. paboTtana B yYpeXAeHMsX CUCTEMbI

006pa30BaHusA (WKOMbI, LLEHTPbI, UHCTUTYTLI MOBLIWEHWUA KBAAU(UKALMM) B KAYeCTBE MCUX0JI0ra, 3aHUManach
NCUXONOTMYECKUM KOHCYNbTUPOBaHWEM, pa3paboTKOW M nNpoBefeHUEM TPEHWHFOB C MOAPOCTKAMU U
npenogasarensamu. C 2005 r. no 2009 r. pa6oTana B komnaHum HABFTEOKOM pykoBoauTenem oTaena MapKeTuHra,
3aTeM — pyKoBopuTeneM yuyebHoro ueHtpa. C 2000 r. opraHu3yeT NpaKTUYECKUe CeMUHAPbl U KOH(epeHLuy,
06pa3oBarte/ibHble MEPONPUATUS, Y4aCTBYET B pa3paboTKe METOAMK AS NPOTrPaMM MOBbILWEHNUS KBANUDUKALUM.

PaccmoTpum HekoTopele BON-
pocCkl, KOTOpble BO3HUKAKT Npu
MPUHATAM peleHns O MNoBbIlle-
HUM KBanubMKaLUM KaK Y pyKo-
BOAMUTENEN NPOWU3BOLCTBEHHbIX
OpraHu3aluii, Tak 1 y cneymanuc-
TOB, XeNawwWux MOBLICUTb CBOW
npodeccMoHanbHbl ypoBeHb.

YTo Takoe noBblilWEeHWE KBAIU-
tukauun?

Yto 06 3TOM AymaloT cneuua-
JNCTHI?

Yto npepnaraioT
LeHTpbI 1 By3bI?

KTo onpepenser yemy yuntb?

KT0 1 KaK [onXKeH y4uThb Ha Ta-
KMX Kypcax U KTO peanbHO yyut?

Kak oueHWUTb KayecTBO KypCcoB
NoBbIWEHNS KBanudukaumn?

CKONBKO OHU [OMKHBI CTOUTH?

Ha 3tv Bonpocs! Bpsg 1 MOX-
HO [1aTb OTBET B OfLHOI CTaTbe, No-
3TOMY OCHOBHOE BHWUMaHue yhe-
JIM EepBbIM BYM.

Kaxpblii cneynanuct, KoTopbii
33lyMbIBAETCA O HEOOXOAMMOCTH
MOJYYEHWUS HOBBIX 3HAHMII W Ha-
BbIKOB, MU PYKOBOLMUTENb, KOTO-
pbli BULUT, YTO €ro COTPYAHMK
HyXpaaetca B npodeccMoHanbHoi
MOMOLWM, WM XOYeT cam Jyulle
pa3obpatbcsi B OCHOBAX, 4TOObI
KOHTPO/IMPOBATL NPOLLECC paboThl
— BCe 3TW NIOAW 33aJal0T Bbllle-
nepeyncieHHble BONPOCH! crewu-
anucTam yyYpexaeHuii, npegnara-
IOLMX KYPCbl NOBbIWEHUA KBANK-
tukaumm B obnactu reogesnyec-

yuebHble

KOM W KapTorpaduyeckoi pes-
TeNnbHOCTH.

MHe ypanochk 3apaTb HECKONb-
KO BOMPOCOB HA TEMY MOBbILEHNS
KBanuduKaumm cneyuanucram,
MMEIOLMM Pa3NnYHBIA ONBIT pa-
60Tbl Ha NOMpULLe reofe3nyecknx
n3mepeHnit. OHM yyacTsoBanu B
NpaKTUYECKUX CeMUHapax, opra-
HU30BaAHHbIX yqe6HbIM LLEHTPOM, U
npoxogunu obyyeHue. S pose-
PAI UM, TaK KaK NPaKTUYECKU BCE
OHU UMeIT CepbesHblil npodec-
CMOHANbHbLIA OMBIT U yXe BCTpe-
TUAN B CBOWX OPraHu3auuax He
OJHO MOKOJNEHWUEe CMeLuanucTos.
Kpome Toro, Bonpockl 6biau npea-
JI0XEHbl M MONOAbIM Crneunanuc-
TaM, TeM, KTO HeAaBHO OKOHYMN
BY3 WM 3aKaHuuBan ero B 6/u-
Xanwee spema. Bcero nopapka
30 yenoek. Hebonblioe Konnye-
CTBO, MO3TOMY WCCNefOBaHUAMM
He Ha30Belb, HO OTHECTUCb K UX
0TBETaM KaK K npodeccuoHanb-
HOMY MHEHWIO BMOJIHE BO3MOXHO.

BHauane ocTtaHoBAOCh HA He-
KOTOPbIX BONPOCAX W NATU Hanbo-
fee MOAPOOHBIX M MHTEPECHBIX
0TBETax Ha HMX, a 3aTem nocra-
patocb cchopMynnpoBaTh, KaK nyy-
le NOAXOAUTb K BbIGOPY KYpCOB U1
OLeHKe pe3ynbTaToB 0by4yeHus.
HecmoTps Ha pa3Huuy B Bo3pacTe
W ONbIT paboTbl, OTBETHI Y4aCTBO-
BaBWMKX B onpoce 6bIJ'IVI [0OCTaTo4-
HO BMIM3KMMU M He HYXAATCA B
LOMOJHUTENbHbIX MOACHEHUSAX.

MocKonbKy s He cnpawusana
paspeleHus 06 Ux ynoMUHaHUM B
[aHHOI cTaTbe, 0603HaUy TONbKO,
Kem paboTaeT oTBeyalWUin U
onbIT ero paboTbl B [JaHHOW 06-
nactu (ecnu oH 6bin yKas3aH B aH-
KeTe).

~ Heobxoaumoctb B Kypcax
noBbllWeHUA KBanuduKauum
(HYXHBI, He HYXHbI) 1 KaKo-
Ba AOJKHA ObITb perynap-
HOCTb TaKOro oGyyeHus pns
cneyuanucros?

HayanbHuK oTpena u3bicKa-
HUM (onbiT paboTsl 39 net). Cuu-
Talo HeoOXOAMMBIM MpOBEfeHNe
KYpPCOB MOBbIWEHNUA KBannupuKa-
umu. OHu nomoratoT 6osiee — Me-
Hee OOBLEKTMBHO OLEHWBATL MO-
TEHLMan CBOeN opraHu3auum, -
NATCA CTUMYAATOPOM MOUCKOB
HOBOTO.

[naBHbIN reope3ncT Komna-
HUW, KOTOpas 3aHMMAETCA U3bIC-
KaHusmMu (onbiT paboTel 25 neT B
obnactu reojesuu u Tomorpa-
tun). HyxHbl. leprnoguyHocTsb
— Of\MH pa3 B TPU roAa, a Takxe
no Mepe npuUOGPETEHUs HOBOTO
060pyAOBaHMUSA, MPOrPaMMHOTO
obecreyeHus, BbIXOAA HOBOW
HOPMaTUBHOII NUTEpPaTypbI.

PykoBoautens rpynnbl (Bbl-
nonHeHue paboT No Ha3eMHOMY U
BO3[YLWHOMY N1a3epHOMY CKaHM-
poBaHuio). HyxHbl. Mpubnusn-
TeNbHO pa3 B rof (ONTUManbHbIi
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WHTEpBas, NO3BONAIOWMIA ObITb B
Kypce nocnefHuUx LOCTUXEHUI B
06/1aCT MHXKEHepHOW reofe3uu
M cnocobax WX NMpUMEHEHUS B
NPOM3BOACTBEHHOM NpoLecce).
3amecTutens HavyaJibHUKA
Tonorpacdo-reone3snyeckon
CNYKO6bI (NPOMbIWNEHHOE NPean-
pusTtne). HyxHbl. Y Hac ycTaHoB-
ka — 1 pa3 B 5 net. XoTs, npu Ha-
JNYNN HEKOTOPOro BpPEMEHU U
BO3MOXHOCTW Bbixofa B WHTep-
HET MOXHO He TO/MbKO Y3HaTb O
HOBOM 00OpYROBaHWUM, HO W pe-
WWUTb OnpefeNieHHble MPOU3BOA-
CTBEHHble mpobnemsl. Ecau reo-
Le3UCT HUYEM He UHTepecyeTcs,
TO KypCbl /15 HErO — 3TO MUHU-
OTNYCK C NOJTyYeHUEM KKOPOUKMUY.
Kak He neyanbHO, NOBbIWEHWE
KBanuduKauum MAeT He OT pasy-
Ma, @ 4acTo OT 6e3AyMHbIX HOBOB-
BeJleHWii B 3aKOHOAATENbCTBE.
WHxkeHep-reope3sunct (oneit
paboTbl 2 rofia B 061acTu U3blcKa-
Huit). be3ycnoBHO, HyxHbl. Mo
perynapHocTu — xots Obl pa3 B
rod, Jyylle 3UMOW, TaK KaK B 3TO
BpeMs Mano paboTbl U MHOTO CBO-
6OfHOrO BpeMeHU. ITO HYKHO
L7 TOro, YTobbl BO BpeMs nose-
BOTO C€30Ha NMPOBEPUTbL 3HAHWUS,
MoJlyYeHHbIe Ha Kypcax.

KoMy HyHbI KypCbl: MoOJIO-
ObIM cneyuanucTam, pyKoBo-
autenam, ApyruMm cneuyma-
aucram?

HayanbHuk otaena Komnne-
KCHbIX WMH}KEHepPHbIX M3bICKa-
Hum. Kypcbl HyXHbI pykoBoauTe-
NAM W cneuuanucTam cpepHero
ypoBHA. MonofbiM cneynanmcram
noKa ecTb YeMy NOy4YUTbCA Y Bbl-
lWenepeynCneHHbIX.

TnaBHbIi reopesunct (NpoekT-
Hblif MHCTUTYT HedTerasoBoii OT-
pacnu). MonoabiM cneyuanucram
LJA NOBbIWEHUA KBanubUKaLmu
W pyKoBOAUTENAM pns obmeHa
OMbITOM 1 NPU CMEHEe TEXHONOTUM
B NPOM3BOJACTBE PaboT.

WUHKeHep (M3bicKaHUA, NpOekK-
TUpoBaHue). Monogbim cneyma-
NIUCTaM KYpPCbl HYXHbI, Be3ycnos-
Ho. PykoBoauTenam cpepHero
3BEHa, TaKUM KaK HavalbHUKM
NapTwit U rpynn Takxke HeobXoau-

Mbl Takue Kypcbl. PykoBoauTensm
BEPXHEro 3BeHa — He BCerga,
MOCKO/IbKY OHW [OJXKHbI BbINON-
HATb Apyryto pabory.

3amMecTutenb HavajbHUKA
Tonorpado-reosesnmyeckon
CAYKObI (NPOMbIWNEHHOE Npean-
puatue). MonopbiM cneyuanuc-
TaMm — pns aukbesa. Pykosogu-
TensAM — 4YTOObl NOHATL BAXHOCTb
HOBbIX TEXHONOTUM.

HayanbHUK oTpena u3biCKa-
Hum (onbiT pabotel 39 net). Kyp-
Cbl HYXHbl BCEM, HO pa3HOI Han-
PaB/IEHHOCTU.

TeMbl W HanpaBJIeHHOCTb
KypcoB. MakcumanbHas pgnu-
TenbHoCTb 06y4eHusn. Popma
o6yueHus (o4yHoe, 3aouHoe,
BeyepHee, AMCTAHLUOHHOE
MM CcMewWwaHHoe 06pa3oBa-
Hue)?

HavanbHuK oTaena usbicKa-
Huit (onbiT paboTsl 39 net). NnTe-
peceH BOMPOC O MNpPOBEAeHUU
TpaccupoBaHUs — HOPMax U He-
nocpeacTBeHHo pabotax. Ckno-
HAOCb K 04HOM hopme, 0COBEHHO
B HayaNbHOM CTafun 0byyeHUs.

PykoBoauTtennb rpynnbi (Bbl-
nonHeHue paboT No Ha3eMHOMY U
BO34YLWHOMY J1a3epHOMY CKaHu-
poBaHuio). Hanbonee nHTepecHsl
Cnefytoliue BONPOChI:

— nNNaHWpoBaHWe reoaesu-
yeckux pabot, pacyer ob6bEMOB
paboT 1 HeoOXOANUMBIX PECYpPCOB;

— na3epHoe CKaHWpoBaHue
(Ha3eMHOe, BO3AYWHOE): TeXHO-
norus pabot, obume ceefeHNUs 0O
BO3MOXHOCTU NPUMEHEHUS 3TOTO
060pyAOBaHNA B KOHKPETHBIX
npoeKTax;

— nporpamMMHoe obecneyeHune
(co3paHue opTodoTonnaHos, Ka-
nnbpoBKa uudposbIx hoToanna-
paToB, TpeXMepHOe MOAEeNMpOBa-
Hue).

MnaBHbIN cneynanucr otaena
M3bICKAHWUM (NPOEKTHbIA WHCTU-
TYT HedTerazosoii otpacnu). Te-
Mbl: BefeHne cbemkn B RTK-pe-
KUME, NIUHeHHble U3bICKAHUS —
04HOpa30BoOe NPOXOXAeHMe
Tpacchl, CbeMOYHble paboThl B 3a-
NeCEeHHOM U 3aKPbITON MeCTHOC-
™. ®opma obyyeHus [oOAKHA

ObITb O4YHAs, HO He Gonee 72 ya-
CoB.

3amecTuTenb  HayasbHUKA
Tonorpacdo-reoae3nyeckon
CYK6bI (NpOMbIWAEHHOE Npean-
pusTue). MeHs 6onblue MHTEpe-
CYIOT 3aKOHYEeHHble, 0TpaboTaH-
Hble METOAWKM W TEXHONOTUu.
Hanpumep, Bo Bpems 00ydeHUs
0TpabaTbiBaeTcs HECKONbKO Ba-
PUAHTOB CKBO3HOI TEXHONOrUM
“nn Habop moaynei: npubop, Me-
TOAbl FEOKOAMPOBAHMSA, aBTOMa-
TMYeckuit BBopg aaHHbix B MK, MO
4ns 06paboTKM, pe3ynbTaT Chem-
KW WM pa3buBka C onpefeneH-
HOI rMBKoCTblo. PaccmatpuBatoT-
Cs pasfnyHble LEHOBble BapuaH-
Tbl. MPUBOAATCA CPaBHUTENbHbIE
Tabnuubl No BCeM QYHKUUAM U
napametpam. XoTenocb Obl foBe-
PATb KOMMETEHTHBIM, 3HaloWMUM,
OMbITHBIM CReyuanucTam, YTobsl
He NoBTOPATH YyKMe ownbku. Ca-
MOCTOATENIbHO BbIOPaTh NyyLInii
(npuemnemblit) BapuaHT CIOXHO.
Takas npobnema BO3HMKaeT 60-
nee yem y 80% reofe3ncTos 1 op-
raHusauuii. Yacto ucnosnb3yercs
TEXHONOMNA «cocena, faxe ab-
cypaHas. luctaHumoHHoe obyye-
HME UHTEPECHO TONbKO ANs Aafb-
HUX PErnoHoB.

WUHKeHep (M3biCKaHUA, NPOekK-
TupoBaHue). CnoxHo BbIfENUTH
KaKylo-nnbo Temy, LOMKHO ObiTb
YTO-TO HOBOE, HOBbIE METOAMKM
MOHWUTOPMHIA, U3MepeHuit, agan-
TaLMA HOBbIX TEXHONOTUI NOZ Ha-
Wy cTpaHy u cneundury. Hacuet
LJNTENbHOCTU U (HOPMbI MHE Cy-
LWTb TPYAHO, OMbITA yYyacTus Ma-
710, HO AyMalo, ECAN YIKe UMeeTCs
Kakon-nm6o onbIT paboTsl, To 3-4
OHA OYHOW opMbl 06yYeHNUs
LOJIKHO BbITb JOCTATOYHO.

Kakum gonxHo 6bITb npole-
HTHOE COOTHOLWeHUe UHGop-
Mauuu B nporpamme Kypca?

OTBeTbl Ha 3TOT BOMpPOC NpUBe-
JeHbl B TabnuLe.

Kakue pononHutenbHble, He
reoge3nmyeckue,  HaBbIKU
TpebyloTca reopesucram B
Baweun orpacnu pna goek-
TUBHOM Pa6oTbI?
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Kakum ponxkHO 6bITb NPOLEHTHOE COOTHOLEHNe MH(OPMALMKU B NPporpaMme Kypca

NlomkHocTb (onbIT paboTbl)

06bem o6yyeHus no HanpaeneHuaMm, %

®yHpameHTtanb- HopmatusHbie Pa6ora c
Hble 3HaHuA AOKYMEHTbI o6opynoBa-
Huem

HavanbHuk otaena usbickaHui (onbit pabotsl 39 net)

10

20 20

HauanbHuK oTaena KOMNJIEKCHbIX UHXXEeHEePHbIX U3bICKAaHUM

5

5 25

HaBbiku npu- lopTBepxaeHue

MeHeHusa M0 co6GcTBeHHOrO
onbiTa

20 5

25 5

0630p HOBbIX
TEeXHONOrUM u
1 o6opyaoBaHus

06MeH onbITOM
C Konneramm

20

10 25

TnaBHbIN reofe3ucTt KomnaHuu, KOTopaa 3aHUMaeTCca U3blICKAaHUAMU (OI'IbIT paﬁOTbI 25 net B 0bnactu reogesnn un Tonorpadmm)

5

Mo Bcem NYHKTaM, B 3aBUCUMOCTU OT TEMbI, COOTHOLIEHNE NO J'HO60My BOMPOCY MOXeT

coctaBaaTb fo 95%

TeopesncT (MHXEHEPHO-TEXHUYECKNII LEHTP)
B 3aBucuMOCTM OT 06beMA MH(OPMALMM — BCE HaNpaBieHUs, HO B NMepBYI0 0Yepefb HOBUHKM NPOrpaMMHOrO M annapaTtHoOro
o6ecneyeHus, 0CBeLLEHNE HOBbIX TEXHONOTUA

B cBobopHOe oT
3aHATUN BpeMs

[naBHLIN cNeynanmncT No NMHENHbIM U3bICKAHUAM (NPOEKTHbLIN MHCTUTYT HedTerasoBoil 0Tpacnu)
06wue Bonpochl (y3HaTb HOBOE, BCMOMHUTb CTApPOE, MOAYYUTb KBAAU(ULUPOBAHHbIE OTBETHI HA BO3HUKILME BOMPOCHI)

20

25 10

KoHkpeTHas TexHonorus, nputop, N0

10

10 30

10 5

30 10

25 5

5

InaBHbIN reopfesuct (NpoekT-
HbIli MHCTUTYT HedTerasoBoi oOT-
pacin). OueHka 06CTaHOBKM,
CBOMX CUJ U BO3MOXHOCTEIA, npa-
BUNbHbIA BbIOOP METOLUKM U UH-
XEHEPHOTO peleHus, LOBEAEHNE
Lena fo KoHua.

HavanbHuK otpena Komnne-
KCHbIX WHXEHEePHbIX M3bICKa-
Huil. HeobXOAWUMbI HaBbIKM B
CMEXHbIX OTPACAsAX, [ KOTOPbIX
BbINOSIHAOTCS PaboThI.

HayanbHUK oTaena usbiCKa-
Hui (onblT paboTbl 39 net). EcTb
MHOTO BOMPOCOB B W3bICKaHWAX
JIMHEHBbIX COOPYXEHMWIA, Tpebyto-
WMX AOMONHUTENbHBIX 3HAHUIA OT
npoussogutens pabor (npaso-
BbIX, IKOHOMUYECKUX W Np.).

MnaBHbIN cneunanucr no nu-
HelHbIM M3bICKAHUAM (NpoeKT-
HbIA UHCTUTYT HedTera3oBon OT-
pacnu). TexHuyeckas 6esonac-
HOCTb, OKa3aHue MeAULMHCKO
nomouu, ncuxonorus (Ha npous-
BOACTBE).

3amecTuTenn HauyaabHUKa
Tonorpado-reoaesmyeckon
CNYKObI (NPOMBILLNEHHOE NPean-
pusatue). CrpoutensctBo (pas-
OuBKa oceit). PeMOHT TexHoNOTU-
4yeckoro obopynoBaHms.

Bepywuin mHxeHep (npoekt-
HbIA UHCTUTYT HedTera3oBon OT-

pacnu). HaBbiku npoekTMpoBa-
HUA M 3KCMJyaTaluW WHXeHep-
HbIX COOpYXEHMil, 6e30nacHoCTb
nposeaeHns paboT, BbXXMBAHUE B
3KCTPEMabHBIX YCIIOBUSX.

~ Yero He f0/1KHO 6bITb B MO-
no6HOM 0byueHun?

[naBHbIN reope3ncT Komna-
HUMW, KOTOpas 3aHUMAETCA U3bIC-
kaHuamMu (onbiT paboTbl 25 neT B
obnactu reopesuu u Tomorpa-
tumn). GUKTUBHOCTU.

Bepywuit uHxkeHep (NpoekT-
Hblil MHCTUTYT HedTerasoBoit OT-
pacnu). HaBa3uuBoil peknamsl,
WHbOPMaLMUKM TONBKO OT OAHOO
npou3BoAnTens (AOMKHA ObiTb
ansTepHaTuBa).

HauanbHuK otgena Komnne-
KCHbIX WHXEHEepPHbIX M3bICKa-
HUM. CKy4YHbIX WU HYLHbIX Mpeno-
AaBarenei, nop, NeKLMU KOTOPbIX
Hapop 3acbinaer.

3amecTutenn HavanbHUKa
Tonorpaco-reoesnyeckoil
CNYXKObI (npombiwneHHoe
npeanpustne). Peknambl, oco-
OeHHO CKpbITON. MaHunynauui.
ITUM rpewat MHorue.

[naBHbIN reofesucT (NpoekT-
Hblil MHCTUTYT HedTerasoBoii OT-
pacnu). He ponxHo 6bITb MOHO-
TOHHOTO MOBTOPEHUS MPOMUCHBIX

WCTWH, @ [OMKEH ObITb OBYXCTO-
POHHUI KOHTAKT 1 nosyyeHue 06-
paTHO CcBA3M.

Tak pymarT cneuuanuctel no
noBojy NoBbllWeHUs KBanuduka-
UMM B 06NacTU reofe3nyeckoin u
KapTorpaduyeckoin peatenbHOC-
. Ewe pa3 noBTOpilOCh, YTO B
[aHHOI CTaTbe He CTaBWIacb 3a-
flaya nposecTu 6onblioe ucche-
[OBaHWe, a NNaHMPOBANOChH MpH-
BECTU UL HECKONIbKO MHEHWIA.

Tem He MeHee, MHe KaxeTcs,
4TO ANA Tex, KTO npefaraer pas-
NINYHbIE BULbI 06YYEHNS, eCTb, 4TO
B3ATb «Ha KapaHaawy». 0cobeHHO
3TO Kacaetca CKPbLITOW peknambi,
HENoAAeNbHbIX 3HAHWUMI, CKYYHbIX
NIEKTOPOB M, KOHEYHO, [BYXCTO-
pOHHero KoHTakTa. Cnywarenam
BEe3eT, eCM 3aHATUA BepyT npe-
nofAaBaTenu, rotToBble 06wWaThes ¢
ayaAuMTOpuell, MOHMMAKLWNE, YTO
nepej HUMMU NPaKTUKK, U COOTBe-
TCTBEHHO MOACTpauBaiowue oby-
yeHue NOJ HUX, OPUEHTUPYACH Ha
UX YPOBEHb 3HaHWIA, HaBbIKWU U
XenaHue pasobparbcs B onpege-
NeHHbIx Bonpocax. Ho eue 6onb-
We Be3eT, ec/im 0byyeHne nposo-
QUT  4YenoBeK, KOTOPbI  Ha
COOCTBEHHOM OMbITE 3HAET, 4TO
3HayuT paboTarb reoaesncToM, 3a
nie4yamum KOTOPOrO He TONbKO
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NpaKkTMKa Ha y4yebHOM MONUTOHE,
a NONHbIIA Barax ycnexos u Hey-
Jay, BCEro TOro, 410 nomoraer
ctatb npodeccuoHanom. Euwe
Nydlle, ecnu Takoit npodeccuo-
Han npogonxaer paboTtartb U co-
BEpLIEHCTBOBATbLCS BMECTE C pas-
BUTUEM TEXHOJOTWIA.

Tenepb OCTAHOBUMCS Ha TOM,
Ha 4To XenatenbHo obpalwars
BHMUMaHWe, KOrga opraHusauus
WAKM OTHENbHbIA CneuuanucT Bbl-
GupaeT Kypcbl MOBLIWEHWUs KBa-
nndukaLum.

Mo-moeMy, camoe BaxKHoe pe-
WnTb — 0byYeHue cneymanncTos
HacywHas noTpebHOCTb  MAM
npocTo Heobxonumas dhopmab-
HOCTb?

Ecnu BTOpOE, TO Heobxogumo
npocTo nofo6parb y4ebHoe 3aBe-
L€HWe, Y KOTOPOTo eCTb, Kak MU-
HUMYM, TMLEH3USA, KaK MAKCUMYM
— aKKpeaMTauus, a Kypcbl — no-
pelesne n nokopoye. U Tonbko
Korga COTpYLHMKHM, «00yYMBLINeE-
cA» NofobHbIM 0O6pa3oM, copByT
BaXKHbI NpPOeKT — o0byyeHue
CTaHEeT HaCyLWHO noTpeGHOCTbIO.

Mo3sTomy 0b6CyaMM nepBblit Ba-
PUAHT, KaK eAWUHCTBEHHBIN, KOTO-
pbl CTOUT BHUMAHUA.

B nepsyto ouepepb, BbiGOp
Nydlle fenatb OTHOCUTENbHO Tex
npodeccMoHanbHbIX 3afay, KoTo-
pble pewaeTt Komnauusa. Ecnu
peyb MAET 0 TEXHONOTUM npoLec-
Ca MW U3MEHEHUAX B HOPMATUB-
Hoi1 6a3e, BaXXHO HANTH yupexpe-
HUe, KOTOpoe npepnaraeT COOT-
BETCTBYIOLME CNELMaNnU3NpoBaH-
Hble NPOrpamMMmbl.

nsunH T

3ateM, Heob6Xo4MMO MOAYYUTD
MaKCcUMyM MHGbOPMAaLUKU O Npor-
pamme KypcoB U1 Ux npenogasare-
nsix. [lonoAHUTENBHO CTOUT O3Ha-
KOMUTbCA C OT3blBaMU 06 3TUX
Kypcax, XOTf M OHWU MOTyT ObiTb
CYOBLEKTUBHDI.

KoHeuHo e, fOMKHA BbITb K-
LeH3Us Ha obpa3oBaTeNbHylo
LeATeNbHOCT — 3TO KacaeTcs
KYpCOB OT 72 aKajeMu4yeckux 4a-
coB, YTo cocTaBnset 9-10 yueb-
HbIX IHeil o4yHoro obyyenus. [lo-
KYMEHT, BblAaBaeMblil ydypexmae-
HUeM, He 00s3aTeNbHO [OJIKEH
ObITb rocyfapcTBeHHOro 0bpasua.
JinueHsus Ha oGpa3oBaTenbHyIO
AeATeNbHOCTb VXKe [aeT npaBo
NpPOBOAUTL KYPCbl MOBbIWEHUS
KBanuukaymu.

Xopolwo, ecnu nepes 06y4yeHu-
eMm crneumanucTos GyayT orosope-
Hbl OCHOBHbIE BOMPOCHI, B KOTO-
pbIX OHM [OMKHbI pa3obparbcs B
npolecce Bcero kypca. Bo3mox-
HO, YTO 3TW BOMPOCHI BYAYT CBA3a-
Hbl C HOBbIM MPOEKTOM, YTO CO3-
[acT ans yye6GHoro npouecca fo-
MOSHUTENIbHYI0 OCHOBATENBHOCT,
a Ans OTMpaBAfeMbIX Ha Kypchbl
COTPYAHWUKOB — /ly4LyI0 MOTUBA-
uuto.

[laxe ecnn Heobxogumo 006y-
YUTb COTPYAHUKOB PABOTE C KOHK-
peTHbIM 060pyAOBaHUEM U NpPOT-
pamMMHbIM 0becneyeHnem — onu-
wute noapobHo o06s3aHHOCTH,
KOTOpble OHM BbiNOAHAIT. Cnewu-
anucTol, paspabatsiBatolyme npor-
pammy 00y4EHMs, AOMKHbI 3HATD,
roe v ons Kakux ueneii Gynet uc-
noib30BaTbCs HOBAsi TEXHONIOTMS,

obopynoBaHMe U nporpammHoe
obecneyeHne. Torga cBOi Kypc
OHW BBICTPOSAT B HYXHOMN Af Bac
tdopme.

CywecTByeT ele ofHa BO3-
MOXHOCTb MOBbIWEHUs KBanUdu-
Kauum — 3T0 npodeccuoHanb-
Hble CEMWUHApbl U TPEHUHTU. OHU
LeNnsTca Ha fiBa BUAA.

MepBble — cemuHapsbl Komna-
HWUI1 — NOCTaBILMKOB 060PyLOBa-
Hua u M10. Yawe Bcero, 3T0 mMap-
KETUHTOBbIE MEPONPUATUSA, HA KO-
TOPbIX NPEeLCTaBAAIOTCA HOBbIE
Buabl 06opynosaHus u M0, npo-
BOAMTCA JEMOHCTpauus paboTsl ¢
HUMKU. B GonbWwMHCTBE ChyyaeB
— 370 oTpaboTaHHble nporpam-
Mbl, KOTOPbIE, B NMEPBYI0 04Yepesb,
LEMOHCTPUPYIOT MpeuMylLecTBo
060pyRoOBaHNA KOHKPETHOTO NpPO-
nspogutens. OHM MoryT ObiTb
yao6HbIM M 6GecnnaTHbIM CMoco-
6oM nonyyeHus UHbOpMaLum,
0COBEHHO, €C/n Bbl yMeeTe 3aaa-
BaTb Hy)XHble BONPOCHI, 4TOObI 3a-
TeM peasibHO OLEHUTb BO3MOX-
HOCTU 000pYAOBAHUSA NPUMEHM-
TEIbHO K HanpaBJeHUAM feaTeNb-
HOCTM KOMMaHuu.

Bropoit Bup — npodeccuo-
HaJbHOE KpaTKOCpouYHoe ob6yye-
Hue, yalye Bcero 6e3 npenogasa-
Tenei, KOrAa YYacTHUKM CeMUHa-
pa pacckasblBalT 0 CBOMX Npoob-
fleMax M cnocobax ux peleHuit.
MHe He pa3 npuUxofunoch Cibi-
WaTh, 4YTO CMeuuanucTbl genanu
Ans cebs «OTKPLITUA UMEHHO Ha
Takux meponpuatusx. Tak Kak
TEXHONOTMM PA3BUBAIOTCA rOpas-
L0 6biCTpee, YeM MEHAEeTCs HOop-

' NHIKEHEPHO-I'EO/IE3NYEl - b
“ TEOIE3NYECKOE COITPOBOMKIEHUE CTPOUTEILCTBA;
HA3EMHOE JIA3EPHOE CKAHUPOBAHUE;

T'EOJIE3NYECKHI JE®OPMAIIMOHHBI MOHUTOPUHT
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OBPA30BAHUE

MaTuBHas 6as3a, TO pelleHue Kak
NpaBUIbHO MPOBECTU U3MepeHUs
HOBbIM MPMOGOPOM C y4yeToMm OcC-
HOBHbIX TpebOBaHMI MpUHUMAET
CNeLnanucT, BbINONHSAWMUA pa-
6oTbl. [OHATb HACKONBKO OHO
BEPHOE U KaKue BapuaHThl pelle-
HWIA MOTyT ObITb ele, MOXHO
TONbKO NpU 06CYXKAEHUM 3TOrO
BbIOOpA CO CMeLnanucTamm ceoei
OpraHu3aLuy UM Ha npakTuyec-
KMX CeMMHApax co creuuanucra-
MU LpYrUX KOMNAHWIA.

Kak noHATb HAaCKONbKO XOPOLLIO
unu nnoxo yyar? Ha co6cTBeHHOM
onbiTe. [lpyroro BapuaxTa Her. Ec-
JIN CReuMannucT He B COCTOSHMM
NPUMEHUTD NOYYEHHbIE 3HAHUA U
HaBbIKM, 3HAYMT OH YYMIICA HE TO-
My, He TaK uau ero obyyanu He Te
npenogasatenu. Mpuyem, BocTopr
OT NPOEHHOTO 00yYeHUs — 3TO
elye He nokasartenb. Ecau cotpya-
HUK yuuncs pabote c npubopom, a
MOTOM BbIXOLMUT B MOJIe U HAYUHA-
€T 3BOHUTb B TEXHUYECKMII oTaen
nocTaBlUMKa 060pYA0BaHUS, YTO-
Obl CMPOCUTb O TOM, KaK MOfKII0-
4uTb Kabenb, TO O4YeHb MOXKeT
ObITb, 4TO 10 HEe B NIOXOM 06y-
yeHumn. poCTo HYKHO NOMEHATH
cneumanucta. Tak Kak Ha 3ToT
BOMPOC €CTb OTBET B MHCTPYKLUU
K npubopy.

Ho ectb npodeccuoHansl, Ko-
TOpble He XAYT, NOKa HayanbCTBO
OTNPaBUT MX Ha obydyeHue. OHu
CaMu ULLYT OTBETHI HA BOMPOCH! B
TEXHUYECKUX XKypHanax u UHTep-
HeT, a y3HaB, NPOBepPAT UX Ha
npaktuke. OHKM B Kypce BCex Ho-
BMHOK, mocelaloT npocdeccuo-

HaNbHble BbLICTABKW, «B3pbIBAIOT
MO3r» [OKJIafuMKOB BOMPOCAMU
Ha CeMWUHApax U KOoHdbepeHLuax,
aHanM3UpyT MONYYEHHYI0 WH-
thopMauMio M COOTHOCAT ee CO
CBOMM onbITOM. [locne yero oHu
CnocobHbl He TonbKo paboTath
CaMu, HO U yuuTb apyrux. Yauwe
BCEro Takue NIAW TOYHO 3HAIOT,
Kyaa CTOMT WATU YYUTbCS, U yro-
BapuBaloT PYKOBOACTBO OTMpa-
BUTb UX HA OYEPEAHOI CeMUHap.
ITum cneumanuctam GyoyT UHTE-
pECHbl HOBbIE CMELMaNU3UPOBaH-
Hble KypCbl A1l OBNAlEHUs METo-
nom pabotel uan MO. Um uHTe-
pecHo obcyxpeHue npodeccuo-
HaJbHbIX BOMPOCOB U CJIOXHbIX
NPOEKTOB C KONIeraMu 13 Lpyrux
opraHu3aumin. Y HuUX CBOS MOTU-
BaLus — ObITb NpodeccuoHanom
B CBOeit obnacTy.

XoTenocb 6bl, YTObbLI TAKMUX
npodeccMoHanos B opraHu3aLu-
AX ObIIO KaK MOXHO Gonblue.

B 3akntoueHun Mbl BMecTe C
pepakumMen xypHana npeanaraem
NPOLOMKNTL Pa3roBOP O TOM, KTO
YYMT CNELUANNCTOB, YEMY, YTO AIB-
NAETCA peanbHOW OCHOBOW Kyp-
COB, YTO 06 3TOM [yMaloOT Te, KTO
Bblbpan pns cebs TOT UAU WHOM
nyTb AAs NOBbIWeHUs npodeccu-
OHaJNbHOrO YPOBHS, MBO NPOCTO
cucTemaTusauuu nosBasiolleincs
MHGOPMaLMM O HOBbIX TEXHOJO-
rusx, o6opynosaHuu u MNO.

[ymat, 4to TEM, KTO yuuT, K
TEM, KTO WWET Noaxofsalue Ans
cebs KypChl, MIHTEPECHO YC/bIWATh
OTBETHl W Ha [ipyrue BOMPOChl, C
KOTOpbIX HauyMHaeTcsa [aHHas

cTatbs. Mbl nocTapaemcs B nochne-
AyloWwmx nybanKaumuax B xypHane
«leonpodu» n B WHTEpHeT Ha
caiite www.geun.ru (6nor «leoge-
3W4eckue YHWUBEPCUTETbI») pac-
CKa3aTb 0 BO3MOXHbIX BapuMaHTax
OTBETOB Ha HMX, 6Gasupyscb Ha
onbiTe CNELMUANUCTOB U npenoja-
BaTesieil. Take no JaHHON TeMma-
TUKe 6biN0 Bbl MHTEPECHO Y3HATb
MHEHMe KoMnaHuii u npocdeccuo-
HaNoB, KOTOpble HAxoAAT Bpems
ANs TOro, yToObl NepeaaBatb CBOVA
onbIT Lpyrum. Takue N0AN eCTb He
TONBKO Cpeau npenojasatene
BY30B M YYEOHbIX LLEHTPOB, HO U B
nto6oil opraHusauum, rae cylecT-
BYET NPEeMCTBEHHOCTb.

Kynetypa npenogaBaHusa u ne-
pepayn onbiTa, KOTOpPas CylecT-
BOBasia BCerga: Kak B AOPEBO0-
unoHHow Poccuu, Tak u B CoBetc-
kom Coto3e — 3TO TO BaxHoe U
HeoOXxoAnMMoe [N pasBUTUA Cy-
WeCTBYIOLWMUX N OCBOEHUA HOBbIX
TEXHONOTWA B 06nacTu reogesnu
u kaptorpacduu. Takoln noaxop
YUYUT OTBETCTBEHHOMY OTHOLWeE-
HUIO K BbIOPAHHON cneyuanbHOC-
T 1 npobyxaaer xenaHue 6bITh
npoceccnoHanom.

RESUME

Based on her own experience
and that of specialists having
completed training courses in the
field of geodesy and cartography,
the author examines the problems
encountered by organizations
when selecting these courses. A
particular attention is paid to the
various forms of training and qual-
ification of the teaching staff.
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MOBAJIbHbIE CUCTEMblI HABUTALIUN
NWNO3ULHUOHUPOBAHMUA

b.b. Cepanunac (MY um. M.B. JlomoHocoBa)

B 1958 r. okoHuun reoge3unyeckuit hakynster MUNTAMK no cneumanbHOCTM «MHXKeHepHas reogesusay. lMocne

OKOHYaHMs MHCTUTYTa pabotan B AKkyTckom AlT. C 1963 r., nocne OKOHYaHWA acnMpaHTypbl, Npenoaasan B
MUWTAuK. C 1973 r. pabotaet B MI'Y um. M.B. JloMmoHOCOBa, B HacTosulee Bpems — npodeccop Kadenpbl
KapTorpacduu u reonHpopmaTtukm reorpacuyeckoro dakynsreta. LokTop reorpadmyeckmx Hayk.

Yucno cuctem Hasurauuu w
NO3ULMOHMPOBAHUSA B MUPe NOC-
TOsAHHO pacTeT. Kpome pelicTByio-
wux rmobanbHulx cuctem GPS u
IMOHACC, pa3pabatbiBaeMbIx
Galileo n Compass, pabotaet pe-
rnoHanbHas Beidou (KHP) u nog-
rOTaBNMBAIOTCA CUCTEMbI peruo-
HanbHOro  HasHayenus QZSS
(Anonma) wu IRNSS (MHgms).
OYHKUMOHMPYIOT M pa3BMBalOTCA
CNYTHUKOBbIE YTOUYHSAOWME MOA-
cuctembl SBAS. B Hanuuum umeer-
€A MHOXeCTBO nybiukauun c
OMWUCAHMEM 3TUX CUCTEM, UCTOSIb-
3yeMblX NpUOGOPOB W Nporpamm.
Wmu 3anonHeH WHTepHeT. B cBa-
31 C 3TUM 06paTUM BHUMaAHUE Ha
HEKOTOpble NPUHLUMNKUANbHbIE MO-
MEHTbI, Kacawluecs onucaHus
CUCTEM HABUFaLMUM U MO3ULUOHU-
poBaHus.

TepmuHonorua. Hasurauymua u
NO3WULMNOHMPOBAaHME — OCHOBHbIE
TEPMUHBI ANA [AHHOrO Cchyvas.
YacTo ux NnpUMeHsIOT KaK CUHOHU-
Mbl. B pencTButenbHOCTM OHM
POACTBEHHbI, HO HE TOX[EeCTBEH-
Hbl. TEpMUH «HABUraLUsA» NpouC-
XOAMT OT NATUHCKOrO CNoBa navi-
gatio, rge navigo 03Havaet «nJbl-
BY Ha CyAHe». 3afayamu HaBura-
LMW ABNAIOTCA: ynpaBieHne ABu-
eHMeM annapata B [aHHOM
NpOCTpaHCTBe, BKIOYas BbibOp
ONTUMaNbHOrO NyTU (TPaekTopuM)
nepemeleHuns, onpesLeneHme mec-
TOMOJNOXKEHWNS, HANPaBNEHMA, CKO-
pOCTM W APYruX napameTpoB fiBU-
weHus [1]. HaBuraums otseyaer
Ha Bompockl Tuna: «fae s cervac
HaxoXycb?» U «Kak fobpatbca n3
nyHkTa A B nyHKT B?» [2].

TepMUH «NO3ULUOHUPOBAHME»
CBfi3aH CO C/IOBOM «MO3MLUAY,
NPONCXOAALMM OT NAaTUHCKOro
positio — «nonoxexue» [1]. B
PYCCKOM A3blKe 3TO CI0BO NpUMe-
HAETCA B MaTemaTuKe, UCKYCCTBE,
NONWUTUKE, BOEHHOM Jene u ap. B
Kaptorpado-reogesnyeckyto
NPaKTUKy TEPMUH «NO3ULMUOHU-
poBaHue» Bolwen Gnarogaps wWu-
POKOMY pacnpoCTpaHeHWIo CnyT-
HWKOBbIX npuemHukos GPS. O
BaYXHOCTW 3TOr0 TEPMUHA MOXHO
CYAMTb MO 4acToTe ero ynomuHa-
Hua B MHTepHer. B Havane
2010 r. nowuckosasa cucTema
Google Hawna 1,2 mMnH cTaTeil, B
KOTOPbIX MCMNOAb30BANOCh [aH-
Hoe CnoBO, U 32,6 MNH cTaTel, B
KOTOpbIX BCTPeYanca ero aHr-
JIMACKWIA 3KBMBaNeHT position-
ing. 3T0 CBMAETENbCTBYET O 3Ha-
YUTENbHOM  PaCMpoCTPaHeHuu
TEPMUHA BO MHOTUX HAy4HbIX W
npuKnagHeix cepax yenoseyec-
KON [leATenbHOCTH.

B kaprtorpado-reofe3nyeckom
MOHUMAHUW TEPMUH KMO3ULUOHK-
poBaHMe» CBA3aH C MPOLECCOM
onpepeneHns kooppuHat. OH oT-
BeyaeT Ha Bonpoc: «KakoBbl Ko-
OpAMHaThl 06beKTa Ha AaHHbIN
MOMEHT u3mepeHuin?». loHaTue
«MNO3ULMOHUPOBAHMEY XapaKTe-
pu3yeT Kak npouecc onpepgene-
HUA KOOPAWHAT OTAENbHOIO NYHK-
Ta, TaK W NpOLECC onpepeneHus
BEKTOpa MeXAy ABYMSA NMYHKTaMM.
CucTtema TaKux BEKTOPOB, COELM-
HAIOWMX NYHKTbI, 06pa3yeT reofe-
3nyeckyto ceTb. KoopauHatsl ee
MyHKTOB MOMy4YaloT NULWb nocne
ypaBHUBaHWUA u3MepeHuin. AHa-

florammn Takux NOHATUIA B KNaccu-
YecKoi reofesunun ABNAITCA, Han-
puMep, 3aceyka W TpUAHTyNALms.
3aceykoil HaxXoAAT KOOPAMHATHI
OTAENbHOro NyHKTa. TpuaHryns-
UMs — MeToh onpefeneHus Ko-
OpLMHAT CUCTEMBI MYHKTOB, OCHO-
BAHHbIA HA MOCTPOEHUM HA MeCT-
HOCTKU CeTn TPEeyronbHWMKOB WK
LPYrux 3aMKHYTHIX reomeTpuyec-
Kux Guryp v ypaBHUBAHMUU MO
cnocoby HaMMeHbLWMX KBALPaTOB
COBOKYMNHOCTU BbINOJHEHHbIX B
3TON CEeTU VIMOBbLIX, JIMHEHHbIX W
aCTPOHOMUYECKUX U3MEPEHNUIA.

HecmoTps Ha wWwupokoe wuc-
noNb3oBaHWe TepMUHA KMO3NLM-
OHUpOBaHME», BCE Xe& WHOrAa
npeanaraeTcs 0TKa3arbCca OT Hero
M 3aMeHUTb CI0OBAMU «Onpepene-
HUe KOoOopauHat». Bpﬂ,q nn 3710
npaBunbHO. TepMUH «onpepene-
HUEe KOOpAMHaAT» ABnseTcs 0606-
wawnwnm, NnpUMEHNMbIM K M06bIM
€nocobam Mx YCTaHOBJEHHUS, B TO
BpeMs KaK C/I0BO «MO3ULMOHUPO-
BaHME» YKa3blBAET Ha Cneuuduky
npUMeHeHus KOHKPETHbIX
CpencTB ¥ NPOLECccoB Npu pelue-
HUM 3TUX 3afaY.

HepocTatkoM TepMMHa «no3u-
LMOHUPOBaHME» SBIAETCA €ro
WKMPOKOE UCNONb30BaHNE BO MHO-
rmx cchepax, He UMEeKLMUX OTHO-
WeHUs K CNYTHUKOBbIM CUCTEMAM;
npexae Bcero, 370 cepbl IKOHO-
MUKMW, MAapKeTuHra, UHaHCOBOrO
gena, ncuxonoruu u gp. Boamox-
HO, MO 3TUM NPUYMHAM MOSBUICS
HOBBbII TEPMUH — «Teono3uLuo-
HupoBaHue». OH noka pacnpocT-
paHeH MeHblle CBOEro npepLuect-
BeHHMKa. [lonckoBon cucTemoi
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Google B MHTEpHET 3TO CNOBO 06-
HapyxeHo B 8 Tbic. cTateii. Ero
aHINMACKUIA 3KBUBANEHT geoposi-
tioning BcTpevaetca vawe — B
392 TbiC. cTaten. TepMUH TONKYIOT
no-pasHomy: oT f6oro MeToaa
onpefeneHns KOOPAWHAT TOYeK,
NpUBA3KM Habopa AaHHbIX K Ha-
3eMHbIM KOHTPOJIbHbIM MYyHKTaM
L0 onpefeneHns KoopaUHaT 00b-
€KTOB NULIb MO [aHHbIM AUCTaH-
LMOHHOTO 30HAMPOBAHMUS.

TepMUH «reono3nuuoHUpoBa-
HMe» aKTUBHO WCMOJb3yeTcs B
CcUCTeMax Jla3epHoN NoKauum
3eMAM W neca, rae BBELEHO elle
O[HO MOHATUE — «NpsMOe reo-
NO3ULMOHUPOBAHMEY, NONHOCTLIO
cB06OAHOE OT HeobXo4UMOCTM
NpOBeAeHNs KaKUX-NMbo Hasem-
HbIX reoAe3nyeckux pabot u 3at-
paTHbIX Npouenyp No Kamepanb-
HoW 06paboTke faHHbIX [2].

MNpepctaBnserca, 4To TepMUH
«reono3nuUMOHNPOBaHME» [ON-
XEeH OTpaxaTb Te e CBOWCTBa,
4TO M ero npeplecTBEHHUK «Mo-
3nunoHupoBaHue». OH foMxeH
obpalatb BHUMaHMe Ha cneuu-
UKy CpencTB M METOLOB ONpefe-
NleHns KoopauHart. loatomy nop
reono3nuMOHMPOBAHNEM Clefo-
Bano Obl NOHWUMaTL onpefeneHue
KOOpPAMHAT reorpatuyecknx 06b-
€KTOB B (DUKCMPOBAHHOE BpeMA B
3a[laHHOW 3eMHON cucTeme OTC-
yeTa MMEHHO MOCPEefCTBOM Mpw-
MeHeHUs robanbHbIX CUCTEM Ha-
BUrALMM U CMYTHUKOBbIX METOLL0B
NO3MLMOHNPOBAHNUS.

3TOT HOBbLIN TEPMUH VXKE Ha-
LWen OTpaXkeHMe B yuebHbIX npor-
pammax. Hanpumep, B Ypanbckom
rocyfapcTBEeHHOM TOPHOM YHU-
BepcuteTe 3a kadeppoit «leonH-
topmaTuKa» 3aKpenneHa y4eb-
Has AucumnaunHa «leonosmuymo-
HupoBaHuey. Llenbio aucuunau-
Hbl fIBNAETCA 3HAaKOMCTBO C Teo-
peTUYECKUMHU, METOLUYECKUMU U
TEXHONIOTUYECKMMU  OCHOBAMM
COBPEMEHHbIX CUCTEM MO3ULMO-
HUPOBAHUA, a TaKXe U3y4yeHue
Pas3NUYHbIX TUMOB CMYTHUKOBBIX
NPUEMHUKOB U BO3MOXHOCTEN UX
npUMeEHeHUs B reonoro-reousu-
yeckux pabortax [3].

[pyroit npumep. B Ynusepcu-
Tete Hosoro HxHoro Yanbca
(CupHeit, ABctpanusa) B yyeGHoit
nporpaMme MOAFOTOBKM Maruct-
pOB W AMNNOMUPOBAHHBIX CNEeLy-
anucToB no reouHcbopmaTuke
npeaycMoTpeH  00s3aTesbHbli
Kypc «OCHOBbI reono3nuyMoHmpo-
BaHua»  (Fundamentals  of
Geopositioning). B pamkax kypca
N3y4aloTCA reofe3nyeckne W
CNYTHUKOBbIE OCHOBbI MO3WLMO-
HUpoBaHUsA. Hapsaay c 3Tum 06s-
3aTeNlbHbIM KYpCoOM MNpeaycmoT-
peH ele pAf AUCLUNAUH Ha Bbl-
60p no XenaHuio CTYAEHTOB ANA
fonee AeTanbHOro U3y4YeHWs Bbi-
COKOTOYHBIX GPS-TexHonoruit [4].

B paccmatpuBaemom cnyuae
CYILEeCTBEHHO TO, YTO TEPMMHbI
«MNO3ULMOHUPOBAHUEY UK «Teo-
NO3WNLMOHMPOBAHME» YKa3blBAIOT
Ha cneuuduyeckne cnocob u
CpeACTBa onpefefeHns npocTpa-
HCTBEHHO-BPEMEHHOr0 MoJoXe-
HU 0OBLEKTOB B 3afaHHOi 3eM-
HOW cuCTeMe OTcyeTa KOOpAMHAT
W W3BECTHOI CUCTeMe cyeTa Bpe-
MeHMU.

WHorpa BCTpevatoTca BbiCKa-
3bIBaHNA, CBUAETENbCTBYOWME O
HeBOCMPUATUU Takoro cneundu-
YECKOro TepMUHA, KaK «NCeBfo-
AanbHoCTby». [peanaraercsa 3ame-
HUTb €ro, Hanpumep, CNOBOCOYe-
TaHWEeM «AJWHA NUHUUY». ITO He
0AHO W TO Xe. [log TepMUHOM
«NCeBLOAANBHOCTbY MOHUMAETCS
pe3ynbTaT W3MepeHus paccTos-
HUA 6€33anNpPOCHbIM METO[OM MpU
nomouu 3NEKTPOMATHUTHbBIX
BOJIH, KOTAia WKana BpeMeHun npu-
€MHMKa CTPOro He CUHXPOHU3M-
poBaHa C aHaNoOrMYHOW LWKaNoi
nepepatynka. CnepoBatensHo,
NceBAOAANbHOCTL — 3TO elle He
LAVHA NuHUK. [na Toro, 4ToGbl
NONYYNUTb ANUHY JIUHUW, HYXHb
AONONHUTENbHble ycunua. Han-
puMep, Npu peanu3aunu NuHei-
HO NPOCTPAHCTBEHHON 3aceyKu
C 3TOW LeNblo MUHUMaNbHOE Yuc-
N0 HablAaeMbIX CMYTHUKOB yBE-
AMYMBaeTCcs C Tpex 0 yeTbipex. B
WHTepHeT nouckoBas cucrema
Google Hawna 2,3 Tbic. cTaTeil Ha
PYCCKOM AA3blKE CO C/I0BOM «MCeB-

poaanbHOCTb» U 147 ThiC. C €ero

AHMUACKUM 3KBUBANEHTOM
pseudorange.
®dyHKUMOHaNbHaA cxema

CNYTHUKOBbIX cuctem. 06patum
BHMMaHWe Ha HeKOTOpble 0CO6eH-
HOCTU OMWCAHWUA NPUHLUMNOB pa-
00Tl CMYTHUKOBBIX cUCTEM. Tak,
npwu usyyenun cuctem [NTOHACC un
GPS oTmeuvaloT Tpu rnaBHbIX cer-
MeHTa: Ha3eMHbIl KOMMIeKC yn-
pasnenus (HKY), cermeHT cos-
Be3[MA KOCMUYECKWUX annaparos
(KA) wn cermeHT annaparypbl
nonb3oBateneit. CermeHt HKY
BKJIOYAET [NaBHYK CTaHUWIO C
BbIYNCIUTENbHBIM LLEHTPOM, CTaH-
LMW CNEXEHMsA 3a CYTHUKAMU U
3arpysKu faHHbIX Ha 60pT Kaxpo-
ro KA. CtaHuuu cnexeHus cobu-
paloT TPAEKTOPHYI MHGOpMaLUI0
0 CMyTHUKAx, AaHHble 0 COCTOosA-
HuK aTmocdepbl U ap. CobpaHHas
MHdOpMauus nepecbinaeTcs Ha
MaBHYO CTaHUMIO ANS aHanm3a u
06pabotkn. B panbHeiiwem pans
KaX[oro cnyTHuka Qopmupyetcs
NaKeT JaHHbIX, MO3BONAOLWMX ON-
pefenaTb B MHTEpBane HECKONb-
KWX 4acoB ero TOYHble TeKyluiue
KoopauHatel (3cemepugbl) u
AaHHble O COCTOSAHUM ero «3p0-
poBbsx». B naket BkiovaeTcs Ta-
Kas e, HO MeHee TOYHas, UHMOp-
Mauusa 060 Bcex CnyTHUKAX (ab-
MaHax). Bce 310 ¢ maBHOI CTaH-
LMW NepecbinaeTcs B Ha3eMHble
CTaHUMM ANs 3arpy3kuM Ha 6opt
kaxgoro KA. Co cnyTHWKOB WH-
topmaums, B BMAE HABUraLMOH-
HOro nocnaHusa, nepepaetca B
npuemMHuKK nonb3osareneii. Mpu-
€MHUWK nonb3oBaTens U nepepar-
4MK cnyTHUKA o6pasyioT bes3an-
POCHbIV pagnogansHomep. Ha oc-
HOBE W3MEepeHWn 3TUM papmo-
[anbHOMEPOM KOAOBbIM MK ¢ha-
30BbIM METOAaMW MNCeBfOAANb-
HOCTEN BbIYUCNAIOTCA KOOpAMHA-
Thl MPUEMHMKA.

Bce npaBunbHO, TONbKO He
COBCEM fICHO, Ha KaKoil OCHOBe
topmupytoTcs achemepuabl U anb-
maHax. [lpeacTaBnseTcs, YTo COB-
pemeHHas GyHKUMOHaNbHaA Ccxe-
Ma, 0OBbACHAIOWAA NMPUHLUMLI pa-
60Tbl  CMYTHUKOBOW CUCTEMBI,
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LomKHa ObiTb Gonee copepxa-
TeNbHOW U NOMHOW, OTpaXaloLe
CYIWHOCTU KaK paAnoTexHuyec-
KO, TaK W reofe3nyeckon coc-
TaBAsfOWMX. B faHHOM onucaHuu
reogesnyeckas 4acTb OTCYTCTBY-
eT. OyHKUMOHaANbHAf  CxeMa
LOJ/KHA BK/OYaTh ewe pag 61o-
KOB, BCKPbIBAKLMX CYLIHOCTb KO-
OpAMHATHO-BpPEMEHHOro obecne-
yeHUs paboTbl cuctembl. K Tomy
e, YToObl CUCTEMA MOTNA peLlaTh
He TOIbKO HaBMraLMOHHbIe 3aja-
4M, HO U 3a[A4YM BbLICOKOTOYHOTO
MO3WLUOHUPOBAHUA,  [OJIKEH
OblITb  YY4TEH MUPOBOW  OMBIT
akcnnyarauun GPS u Henpepbis-
Hble U3MEHEHUA OTCYETHON KOOP-
JUHaTHOM ocHoBbl. [lpegnaetcs
BO3MOXHbIii  BapuaHT HOBOW
(YHKUMOHANbHON CXEMbI, WU306-
paXkeHHoM Ha puc. 1.
KoopanHaTtHo-BpeMeHHas
cuctema ortcyeta. B cxeme He
NMWHUM ByaeT BblAeNUTb BNOK,
00BACHSAIOWMNIA CYWHOCTb CNYKO
BPEMEHW W TeOAe3nYecKux
cnyx6. HazemHas cnyxba TouHo-
ro BpeMeHU 06ecneynBaeT CUHX-
poHM3auuMio annapatypsl Bcei
cucTembl. He meHee BaxHa reoge-
3nyeckas cnyxba. Cranumm HKY
pacnpefieneHbl MO OFPOMHbLIM
npocTopam 3eMHOro wWapa. Tak,
rnaBHasa ctaHuua GPS Haxoputca
Ha 6ase BBC CLUA B Konopago

Cnpunrc. CtaHumm KoHTpoOnsa pac-
nonoxeHol Ha [aBaiax, atonne
KBagxaneitH B TuXoM oKeaHe, Ha
ocTtpose [lnero-fapcus 8 NHanic-
KOM OKeaHe, 0cTpoBe Bo3HeceHus
B ATnaHTuyeckom okeaHe u B Ko-
nopago CnpuHrc. MHorpa B Kaue-
CTBE pe3epBHOMN CTAHLMU UCNONb-
3yeTcs CTaHumMA Ha mbice KaHaBe-
pan Bo ®nopuge.

C uenbto panbHeiiwero yeenu-
yeHus ToyHocTn GPS B 2005 1. B
ceTb HKY fob6aBneHo wecTb cTaH-
LUMN HaunMoHanbHOro areHTCTBa
reonpoCTPaHCTBEHHON pa3BefKu
CLIA (NGA). OHu ycTaHOBAEHbI B
Anrnum, CWA, IkBapope, ApreH-
TuHe, baxpeitHe u AscTpanuu
(puc. 2). WUx Gonee wupokas
CeTb No3BosseT ¢ Gonbluenl ToY-
HOCTbIO onpegensTs opouUThI
CNYTHUKOB W TFOTOBWUTb TOYHblE
acemepugHble AaHHble. Tenepb
KaXnablii cnyTHUK OyaeT BUAEH, Mo
KpalHeil mepe, C ABYX CTaHUMQ
cermenTa HKY. MNMnanupyetcsa po-
6aBuTb elwe naTb craHumin NGA,
noc/ie Yero Kaxablil CnyTHUK Oy-
LEeT HabNIo[aTbCA YKe C Tpex Ha-
3eMHbIX NYHKTOB [5].

CraHumm pasbpocaHbl no Bce-
My mupy. HecmoTps Ha 3T0, OHU
LOJIKHbI UMETb efjJMHOe KOOpAu-
HaTHO-BpeMeHHOe obGecneyeHue
B €[JMHOIN 3EMHOW CUCTEME OTCYE-
Ta. [lna 3Toro ycmnnamu MMposon
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NpEeEMHHEDE

KoopgwHaTHo-
EPEMEHHAN CACTEME
oTCYeTa

¢yHKuu0Haanan cxema 27106a1bHOL cucmems! Haguzayuu u
no3uyuoHUposaHus

001LeCTBEHHOCTU CO3A4aHbl U Ha-
LEXHO 3aKpenyieHbl Ha MECTHOCTY
BbICOKOTOYHbIE Teofe3nyeckue
ceTu.

Mpaega, B onucaHusx yale
BCEro yKa3blBAaeTCA CUCTEMA OTC-
yeta (reference system) u koop-
LuHatHas ocHoBa (reference
frame) GPS, IMIOHACC, Galileo nnu
Compass. OagHako obGbACHEHMe,
[aBaeMoe B OTpbiBE OT (hYHKLMO-
HaNbHOW CXeMbl, NOPO NPUBOANUT
K Heopa3yMeHUsM U HeBEepHbIM
cyXAeHusm. Hanpumep, MOXHO
VCNbIWATh BbICKA3bIBAHMA TUMA:
«3a4eM CTPOUTb reogesnyeckue
CETH, TPAaTUTb Ha 3TO CPefCcTBa U
BpeMs, eCNM KOOpAMHATbl [OCTa-
TOYHO TOYHO ONpejenslT no
cnytHukam TJIOHACC/GPS?». YBbl,
CHayana Hago pas3BUTb reofesu-
YecKylo ceTb, MpMUBA3aTb K ee
MYHKTAM CTaHUWU HA3eMHOro
KOMMNEeKca, Ha OCHOBE JAaHHbBIX
chexeHus CMPOrHO3MpoBaTh
3demepupbl CNYTHUKOB, obecne-
YUTb UMM KOCMUYeCKMe annapa-
Tbl, U TONILKO MOCJIE 3TOF0 MOXHO
onpegensTb KOOPAWHATHI Npuem-
HUKOB. Kpome TOro, To4HblE KOL0-
Bble METO/bI U BbICOKOTOYHbIE OT-
HocUTenbHble (ha3oBbie METoAbl
No3WLMOHMPOBAHUA Npegnonara-
0T, 4TO Ha MECTHOCTM yXe cylie-
CTBYET CETb MYHKTOB C U3BECTHbI-
MU KOOpAWHATaMu.

BbicOKOTOYHOE NO3NLUOHM-
poBaHwue. [ogKnYeHNe cermeH-
Ta  «KoopanWHaTHO-BpeMeHHas
cuctema otcyeta» (puc. 1) yxe
00bACHAET BO3MOXHOCTb pelue-
HUA HaBUTALMOHHbLIX 33day. YTo-
Obl MOXHO OblNO pewaTtb 3afauu
no3uLUMOHMPOBAHUS, Heobxopu-
MO y4ecTb elle ABa NPUHLMMU-
anbHO BaXHbIX MoMeHTa. OHu
006YCNIOBNEHbI TEM, YTO B 33Aauax
NO3MLMOHUPOBaHUA Tpebyemas
TOYHOCTb HA HECKONbKO MOpsf-
KOB BbllUE, YEM B HABUraLUK.

Bo-nepBbix, 3T0 pasnnuyus B
TpebyeMoii TOYHOCTU onpepene-
HUS KOOPAMHAT CNyTHMKOB. [Mpw
PELEHNN BbICOKOTOYHBIX 3aday
reofesunu, a TakxKe HeKOTOpbIX 3a-
pay reorpacduu (meteoponoruu,
pycnoBefieHMs) TOYHOCTb TpaHC-
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JINPYEMbIX CMYTHUKAMU KOOPAU-
HaT 0Ka3blBAETCA HE[OCTAaTOYHOIA.
HyxHbl 6onee TouHble 3chemepu-
gbl. [Ins ux yTOYHEHMs co3paHa
CeTb MOCTOSAHHO [eNCTBYOWMX
CTaHuumit cnyx6bl IGS [6].

Cnyx6a IGS BKAtOYaeT cTaH-
LMW HenpepbiBHOTO CNEXeHUs U
pa3HoOro ypoBHs LeHTpbl cGopa U
aHanu3a AaHHbix [7]. OHa cobu-
paeT, apxvMBUpyeT U pacnpocTpa-
HAeT yYTOYHEHHble 3theMepupbl
cnyTtHukoB GPS u NIOHACC, napa-
MeTpbl BpalleHus 3emMnu, KoOOpam-
HaTbl U CKOPOCTU CMeLieHUs Ha-
3eMHbIX CTaHLW{A, NonpaBku B
WKanbl BpeMeHU, OLLEHKU MOHOC-
thepHOI 1 TponocdepHoii 3aaep-
ek curHanos v ap. Ha 16 despa-
na 2010 r. umenock 420 cTaHuui,
M3 HUX aKTUBHO pabotanu 371
[8]. KapTa 3atux ctaHuui, coBme-
LWeHHas C KapToil pacnonoXeHus
ctaHumin HKY, npusegeHa Ha
puc. 2 [5,9].

Monb3oBatens B pexume pe-
albHOrO0 BpPEMEHU MoJyyaeT ans
cnyTHUKoB GPS TouyHble 3deme-
puaHble AaHHble (CpefHAs KBag-
paTMyHas NorpewHocTs opbut
5 cM, BpeMeHU 3 HC), elue bonee
TOYHblE C 33afepXKon Ha 3-9 ya-
coB (3 cm, 0,15 HC) 1 c 3aaepKont
17-41 vacos (2,5 cm, 0,075 Hc);
OKOHYaTeslbHble flaHHble C 3aje-
pXKoW Ha 12-18 pHei pna cnyt-
HukoB GPS (2,5 cm, 0,075 HC) u
ana cnytHukoB TJIOHACC (5 cm)
[10]. Pesynbtathl cayx6bl IGS
“MeloTcs B CBOOOAHOM JOCTYNE, B
TOM yucne B ViHTepHeT. bnaroga-
ps 3TOMy nosb30BaTeNb pacnona-
raet 3(hemMepuHbIMU AaHHbIMY,
TOYHOCTb KOTOPbIX C METPOBOrO
VPOBHSA MOBbLILEHA A0 CAHTUMET-
poBoro ypoBHs. W 3Ta BO3MOX-
HOCTb OTpa)eHa Ha QyHKLKO-
HanbHoOi cxeme (puc. 1).

Bo-BTOpbIX, HEOGXO0AMMO MOA-
YepKHyTb, 4YTo cTaHumn HKY u
NyHKTbl Te0fe3NYeckoi OCHOBbI
3aKpenneHbl B MOBEPXHOCTHOM
cnoe 3emMHoW Kopbl. B cuny asu-
KEHUA TEKTOHWYECKUX MANUT W
LPYrUX NpPWYUH  KOOPAMHATHI
ctaHumin HKY co BpemeHem usme-
HsloTCsA, 060cabANBaACh U OTPbI-
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HABCTRaNMAA ,

Cemu cmanyui HKY GPS u cnyx6bi IGS

BasfCb OT 00Le3eMHOW reofesu-
4yecKon OoCHOBbl. B wutore, onpe-
pensemble NpUeMHUKaMU KOOP-
LMHATHl NepecTalT COOTBETCTBO-
BaTb 3afjaHHbiM TpeboBaHWAM
TouHOCTH. Mo3TOMy reopesnyec-
Kas OCHOBA W KOOPAMHATbI CTaH-
umit HKY nepuoaunyecku yTouHs-
toTcs.

MexpayHapoaHaa  3eMHas
cuctema otcyera (ITRS). 3ta
cucTema oTcyeta 3aHMMaeT 0Co-
60e NoNOXEHWe B MUpe, ABAAACH
OCHOBHOM K 3TanoHHow. OHa pe-
KOMEHLOBaHa MeXAYHapOLHbIMY
OpraHu3aunaMn Ois Hay4yHOro u
TEXHWYECKOTO MpUMEHeHUs, Ans
onpefeneHus no3uuuin U ABuxe-
HUNA OOBEKTOB Ha 3emne U B OKO-
N103eMHOM npocTpaHcTBe. Ha oc-
Hose ITRS npoBoautca yHuduKa-

uus  cuctem ortcyeta GPS,
[TOHACC, Galileo # BO3MOXHbIX
LPYrux.

ITRS nopnepxusaetca Mexay-
HapoaHoi cnyx60il BpalleHus
3emnu u cuctem otcyeta (IERS)
[11]. C uenblo noppepaHus Ha
COBPEMEHHOM YpOBHE HebecHoit
W 3eMHOW CUCTEM OTCYeTa, omnpe-
LefleHUs napamMeTpoB OpueHTa-
UMM 3eMAnM U pelleHUs ApYrux
rmobasnbHbIX 3aay NPUMEHSAITCS
TEXHONOTUM HabNlOAEHUs BHera-
NIAaKTUYECKMX TOYEYHbIX pafuonc-
ToyHukoB metogom PCOB (VLBI),
NO3MLMOHUPOBAHUA CUCTEMAMM
[TIOHACC un GPS, nasepHoit noka-
uuu Jlyubl (LLR) 1 nckyccTBeHHbIX
cnytHukoB 3emnn (SLR) u usme-
peHna AONNepoBCKOI CYTHWUKO-
Boi cuctembl DORIS.

PeweHnem MexpyHapogHoro
acTpoHomuyeckoro cot3a (IAU)
¢ 1 anBapa 2003 r. gna B3aumoc-
BA3K 3emHoit ITRS c HoBoWt [eo-
LeHTpUYecKoit HebecHON cucTe-
moii otcyeta (GCRS) BBepeHa Ho-
Bas HebecHas npomexyTouyHas
cuctema otcyeta (CIRS) c Hebec-
HbIM TMPOMEXYTOUYHbIM TONOCOM
(CIP) [12]. C ero BBeneHuem oT-
MeHSEeTCA paHee NpUMeHABILNACA
HebecHblit 3hemepuaHbiil notoc
(CEP). HoBbiit nontoc 6onee Tou-
HO COOTBETCTBYET COBPEMEHHOI
TEOpUM 1 NpaKTUKe onpefeneHuns
npeLeccuu, HyTaunuu 1 ABUKEHMN
MCTUHHOTO noftoca.

C uenbio NOBbIWEHMA TOYHOCTH
M CTabUNbHOCTU efMHON OTCYeT-
HOW OCHOBbI 3eM/K, a TaKxKe U3y-
YEHMA ee TrpaBUTALMOHHOIO U
MarHMTHOro nonew, armocdeps,
pgedopmaLMil NOBEPXHOCTU CyLiK,
“3MeHeHun ypoBHA Mwuposoro
OKeaHa 1 ap. B 2003 r. Ha XXIII
[eHepanbHoOi accambnee Mexay-
HapoJHOro COt03a MO reofesnu u
reodusunke (IUGG) 6110 NpUHATO
pelleHue o co3faHum MobanbHom
reofesnyeckoit cuctembl Habnio-
AeHnii (GGOS) [13]. 3aBeplueHue
paboT no ee co3aaHuto NaaHUpy-
etca Kk 2020 r. B coctae kocmu-
YeCKOro cermeHTa CUCTeMbl BOM-
pet csbiwe 100 cnyTHUKOB rno-
GanbHbIX CUCTEM HABUTALMW 1 NO-
3MLMOHMPOBAHUA.  HazeMHbIN
CerMeHT OyLeT BKIKOYaThb He Me-
Hee 40 cTaHUMN C MpPUEMHON
CNYTHUKOBOW annapaTypoii, na-
3epHbIMU fanbHoMepamu, npubo-
pamMu Ans U3MepeHus Ccunbl Ts-
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XKeCcTu U LpyrumMun reofe3nyecku-
MU CPeLCTBaMU U3MEPEHUH.

MpakTnyeckon peanu3sauunen
ITRS saBnsetca MexpyHapopHas
3eMHas oTcyeTHas ocHosa (ITRF).
KoopawnHatsl 1 cKOpoCTU nepeme-
WEeHNUsA ee NYHKTOB ONpefeseHbl C
BbICOKOW TouyHocTblo. C 1988 no
2005 rr. peanusosaHo 11 ee Ba-
puantoB (ITRF-88 — ITRF-05).
Bo Bcex BapuaHTax MCNOMb30BaH
OnopHbiit nontoc (IRP) u Hauans-
Hbll OnopHbiii mepupguaH (IRM)
MexpgyHapogHoro 60po BpemMeHu
(BIH) anoxu 1984.

[eope3nyeckas ocHosa Galileo
(GTRF) wu3HayanbHO CTpOMTCH
TOXECTBEHHOW OTCYETHON OCHO-
Be ITRF. KoopauHatbl nyHKTOB
oTcyeTHO ocHoBbl WGS—84 yTou-
HANUCb HEOLHOKPATHO C OpUeH-
Tauuen Ha ITRF: n3BecTHbl ee Ba-
puanTel G-730, G-873 n G-1150,
rie yucna o6o3HayalT Homepa
GPS-Hepenein*. B HacToswee
Bpems ITRF n GPS reope3unyeckue
OCHOBbI TOXJECTBEHHbI HA CaHTK-
METPOBOM YPOBHE TOYHOCTHU.

MpoBeAeHbl YTOUHEHUS KOOP-
nuHatHoi ocHoBbl [JIOHACC. Kak
n3BectHo, B 2007 r. CNyTHUKK
IMIOHACC 6binn nepeBefeHbl Ha
HOBYIO cucTemy oTcyeta
NM3-90.02 [14]. Bepcus
M3-90.02 ctana foBOMLHO 65KU3-
Ko K MexayHapoLHOW 3eMHO
cucteme KkoopguHat ITRF-2000 u
K MupoBoii reoge3nyeckoi cuc-
Teme WGS—-84. OHa oTnuyaertcs ot
HUX Wb CABUTOM Havyana Koop-
AvHaT npumepHo Ha 0,4 m. Otc-
yeTHaa ocHosa [JIOHACC moxer
CTPOUTLCA Ha Ga3e MexayHapoa-
HbIX  CTaHuMit  rmobanbHoro
CNeXeHus W nyHKTax ceteir PP
KIC n ®AIC.

BaxkHble ans TOYHOro No3umuym-
OHMpPOBaHMA  ob6CTOATENbCTBA
NOCTOSAHHOTO YTOYHEHUA KOOPLM-
HaT cTaHumin HKY Takxe oTpaxe-
Hbl Ha cxeme (puc. 1).

Metoabl DGPS u RTK. WNHorpa
BO3HUMKaeT HejoyMeHune n3-3a To-
ro, YTO B OMUCAHUAX HET YEeTKOro
pasnuyMa ynomsHyTbIX MeTOLOB.

* GPS 730 Hepens — c 2 no 8 sHBaps 1994 r.; 873 — ¢ 29 ceHTa6ps no 5 okTa6ps 1996 r.; 1150 — c 20 no 26 aHeaps 2002 r.

BHewHe oHu cxoxu. B oboux cny-
4asx OAWMH U3 ABYX NMPUEMHUKOB
yCTaHaBNMBAETCA Ha CTauMoHap-
HOW CTaHUMKM C WU3BECTHLIMU KO-
OpPAMHATaMK W CAYXUT ana dop-
MUPOBAHWA NONPaABOK AJ1f BTOPO-
ro NpUEMHMKa, NepeMmeLlaemoro
no onpepensembiM nyHkTam. Co3-
[aeTcs BneyatneHue, 4to cyTb Me-
Topos DGPS u RTK opuHakosa.
OpHako B cnyyae DGPS ucnonb3y-
eTcA KOAOBbIN MeToA. Ha KOHT-
pPONbHO-KOPPEKTUPYIOLLMUX CTaH-
uMax GopMMpYIOTCA NONpaBKK
LNS UCNpaBneHus onpepensembix
Ha MOOWIBLHOI CTaHUMKU NceBno-
JanbHoCTel uan KooppuHat. Ha
3TOi 0CHOBE PaboTaloT CYTHUKO-
Bble yToYHAOWMe auddepeHum-
anbHele nogcuctembl  (EGNOS,
WAAS, MSAS).

Ons metona RTK HyxHbI pede-
pEHUHblE CTAHUUK, CETU KOTOPbIX
pa3BUTbl BO MHOFMX CTpaHax Mu-
pa. o ¢ha3oBbIM U3MepEHUAM Ha
pedepeHLHbIX CTaHUMAX GopMu-
pyloTca nonpaeku. Ha nopBux-
HOW CTaHUMKM, Ha OCHOBE nonpa-
BOK WM MO CbIPbIM JAHHbIM, COC-
TaBNATCA BTOPble Pa3HOCTH,
paspelaeTcs HEOAHO3HAYHOCTb,
onpefenseTcs MNpoCTPaHCTBEH-
HbIl BeKTOp [0 pedepeHLHO
CTaHUMM M TONbKO noche 3Toro
BbIYNCNAIOTCA KOOPAMHATBI OMnpe-
pensemoro nyHkta. K Tomy xe B
metone RTK npuemHukn Ha pede-
PEHLHOM M NOABUKHOMN CTAHLUAX
LOJIKHbI OQHOBPEMEHHO NPUHU-
MaTb CUTHaNbl, MO KpanHen mepe,
OT YeTbIpex OfHUX U TEX XKe CnyT-
HUKoB. OnucaHWs MeTOROB, Kak
npasuno, aawTcs 6e3 noscHsio-
wux hopmyn, 1 No Mepe YCIOXKHe-
HUA TeXHONOrni (GopMMpPOBaHUSA
ceTeBblXx  AnddepeHunanbHbIX
nonpaBoK CUTyaluus Bce Gonblue
3anyTbiBaeTCA.

Knaccudukauyma cnocobos
no3uumuoHupoBaHua. 00bIYHO
BbIAENATCA abCONOTHLIN (aBTo-
HOMHbIA) U  OTHOCUTeNbHble
(auddepeHymanbHele) cnocobbl.
B nepsom cnyyae paboTaeT oguH
NpPUEMHUK, BO BTOPOM, MO Kpan-

Hel mepe, — aBa. K auddeper-
LMaNbHbIM OTHOCAT BCe CNOCO6bI,
roe hopMMpyIoTCA NONPaBKU UK
Pa3HOCTM pe3ynbTaToB W3Mepe-
HWA. B 3Tol Knaccudukaumm co-
BOKYMHOCTb cnoco6oB pas3buta
Ha [iBe HepPaBHOLEHHbIe rpynmbl;
B MEPBYIO BKIOYEH 0AMH cnocob,
BO BTOpYI0O — BCE OCTaJbHblE.
Bo3moxeH n MHOW MoAXoA, KOraa
BbIAENATCA Cnocobbl onpegene-
HMUS  KOOPAMHAT  OTAENbHOro
nyHKTa (aBTOHOMHbI U Audde-
peHLMaNbHbIA PEXUMBI) U CNOCO-
Obl onpegenexHus BeKTopos (pas-
HOBMOHOCTU KUHEMATUKU U CTa-
TKK).

A66peBuarypa. OyeHb BaXHO
UMeTb eanHylo, 0606LaloLLyio BCe
cucTembl, ab6pesuatypy. B xopy
ObI10 HECKONIbKO ee PYCCKOsA3bIY-
HbIX BapuaHToB. OHM OpUeHTUpO-
BaJM NONb30BAaTeNs Ha HaBura-
uuio (KHC, HCC, CHC, CPHC, THCC
— KOCMMYecKue, HaBUTaLMWOH-
Hble, CMYTHUKOBbIE, CYTHUKOBbIE
pafiMOHaBUraLuMOHHbIe, rnobanb-
Hble HaBUTaLMOHHbIE CMYyTHUKO-
Bble cuctembl), reogesuto (CIC —
CNYTHUKOBbIE  TeoAe3nyeckue
CUCTEMbI), reofe3unto M Hasura-
umto (KCHIH, CHIC — kocmuyec-
Kue CMCTeMbl HaBUraLMOHHO-Teo-
Le3nyeckue WAM CNYTHUKOBbIE
HaBUTaLMOHHO-TEOAE3UYECKNE
CUCTEMBI), MO3ULUOHMPOBAHME
(rNC, rcn, CCN — rnobanbHble
WAU CNYTHUKOBLIE CUCTEMBI NO3M-
LMOHUPOBAHUS).

A6bpesuatypa ICMN He moxeT
cnyxuTb o6obuatouleir, n6o, Kak
NoKa3blBAlOT CTaTbu B VHTepHeT,
OHa yXe ucnonb3yercs B chepax,
HE UMeloLMUX OTHOWEHUs K CnyT-
HUKOBbIM cucTemaM. K Tomy xe B
[OCT P 51794-2001 yepe3 ICN
(rnobanbHas cucTeMa nosuuymuo-
HUpOBaHMA) 0003HAYeHa KOHK-
peTtHas cuctema GPS. He Bocnpu-
HUMaeTCcs TaKXe B KauyecTBe
obobuatouieir n abbpesnatypa
IMC. Hanpumep, B VIHTepHeT oHa
WHTEpPNPeTUPYeTCH KaK MepeBoA
Ha PYCCKWii A3blk abOpeBMaTypsl
GPS.
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N3 nepeyncneHHbix Bbllwe
o6006uatouwx abobpeBnatyp cox-
paHunach ¥ NOBCEMECTHO Npume-
HseTca auwe THCC — rmobanb-
Hble HaBWUTaLMOHHblE CMYTHUKO-
Bble cuctembl (73,8 Thic. cTaTeil B
NHTepHeT). B 3apybexHoil npak-
Tke THCC cootBetcTBYET abbpe-
Buatypa GNSS (864 Tbic. cTaTeil B
NuTepret). OHa BKNlOYEHA B HA3-
BaHue cnyx6bl IGS (International
GNSS Service). B 3tux abbpesua-
Typax ynop cfenaH He Ha no3nuu-
OHWPOBaHWe, a Ha HaBUraLuio.

B cBoe Bpema pgupekTop Koc-
Mudeckoro oTaena leHTaroHa re-
Hepan Hank Stehling, o6ocHoBbI-
Bas Ha3eaHue GPS, roBopun, 4To
3Ta cucTema 6osblue, Yem HaBura-
LMOHHas, OHa cnocobHa Bbinon-
HATb NO3WULMOHUPOBAHKE MO BCe-
My 3E€MHOMY Wapy W N03TOMYy
AO/KHA HasbiBaTbcs [MobanbHas
cucTeMa  MO3MLUOHMPOBAHMA
[15]. B HacTosiwee Bpems 4acto
napaanenbHo C COKpalWeHuem
GPS wncnonb3yercs 6pockoe, yka-
3blBatoLlee M Ha HaBUrauuio Has-
BaHue NAVSTAR. Ha 3atom npume-
pe BUAHO, uyTo 0606 WatoLyio ab-
OpeBuatypy cneposano 6l cTpo-
UTb MCXOAsA M3 TOTO, YTO rMobanb-
Hble CMYTHUKOBbLIE CUCTEMBbI CMO-
COOHBI pelaTb He TONbKO HaBUra-
LMOHHblE 3ajayu, HO M 3ajauu
no3numoHmpoBaHus. PakTnyecku
Mbl UMeeM Aeno ¢ robanbHbIMU

CUCTEMAMU HABMUTALMU U NO3ULK-
oHupoBaHus — TCHI.
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RESUME

The author dwells on some
principle aspects relating to the
description of navigation and
positioning systems. In particular,
they are as follows: the terminolo-
gy used, the orbit configurations
of the satellite systems, the coor-
dinate and clock reference system,
high-precision positioning, the
International Terrestrial Reference
System ITRS, the DGPS and RTK
methods, and classification of the
positioning techniques and the
abbreviations used.
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