TEXHOJIOTUU

«HEJPA-TEO» — MPOrPAMMHbIN
KOMMAEKC AnAa CO3JAHUA U
BEAEHWUA SINIEKTPOHHbLIX BA3
NAHHbIX TOMNOTPA®O-
FTEOAE3UHECKOI0 HASHAYEHMUA

C.P. Pen3Bux (HMN® «Heppay, YensabuHck)

B 1981 r. okoHYMN JIEHUHTPAACKUI TOPHbBIA MHCTUTYT MO CMELMANbHOCTU KFOPHbLIA UHXeHep-MapKlwengepy. C
1992 r. pabotaet B HM® «Heppay, B HacTosilee BpeMs — 3aMeCcTUTENb AUPEKTOPA.

M.B. bauHoB (HMN® «Heapay, YensabuHck)

B 1994 r. okoHuYMN YenAaBUHCKMI NONUTEXHUYECKNIA MHCTUTYT NO CNeLuanbHOCTU NpUKNagHas matemarukay. C
1996 r. pa6otaet B HN® «Heppay, B HacToslee BpeMss — pyKOBOAMUTENb OTAENA aBTOMATU3UPOBAHHbIX CUCTEM.

Mepexon Ha UMGpOBbIE TeX-
Ho/Morun TpebyeT Co3AaHUsA Tex-
Honoruu cbopa, XpaHeHus n 06-
HOBNEHWA Tonorpaduyeckon w
KafacTpoBoii WHdbopMauuu B
3NEeKTPOHHOM Bufge. [ns 3Tux
ueneil CywWecTBYIOT pasiuyHble
nporpaMMHble CpeAcTBa Kak
OTEYECTBEHHbIX, TaK U 3apybex-
HbIX npou3BoguTenen. Cneuua-
nanctel HN®  «Heppa» B
1992-1997 rr. pa3paboTtanu
nporpaMmMmHblii Komnnekc «He-
npa-leo», KoTopblii NpefHasHa-
YyeH ANs aBTOMATM3aLWM Npo-
Lecca 0bpaboTKM MaTepuanos
NoNeBbIX M3MEPEHMIA U PeLleHus
WMPOKOro Kpyra 3afjay C uc-
noab3oBaHMeM LUQPOBON Kap-
Torpamyeckoit OCHOBLI B BUfE
pacTpoBbIX U BEKTOPHbIX KapT W
MNaHoB, OpTO(OTONNAHOB, aH-
HbIX @3p0- U KOCMOCLEMKM.

B cTpykTypy nporpammHoro
KoMnneKca BXOAAT MHOTOMOJb-
30BaTe/IbCKMe 3IEKTPOHHbIE 6a-
3bl AAHHbIX C MOAJEPKKONA TOMO-
rpacmyeckux cnoes reHepab-
HOrO NJaHa ropofa u croes 3e-
MeNbHbIX KapT MeXCeNeHHbIX

Tepputopuin. Kpome TOro, K
KoOMnNekcy  AONONHUTENbHO
noAkntoYeHa 3emenbHas 6asa
LaHHbIX ANA BbINOJHEHUA MeXe-
BbIX [ef, COOTBETCTByMOLWAA
knaccudukaropy Egunoro rocy-
AApPCTBEHHOTO peecTpa 3eMmenb
(ETP3).

b dekTuBHas pabota npo-
rpamMMHOro KOMMaeKca BO3MOX-
Ha B ONepauMoHHOW cucteme
Windows (95, 98, ME, NT, 2000,
XP) npu Hanuuum cuctemsl
Borland DataBase Engine Bep-
cun 5.01 unu BbllWe C yCTaHOB-
NIeHHbIMW  JpaWBepamu  Ans
Paradox 5.0 for Windows wu
DBase III wnu Bblwe B CTaH-
AAPTHOM KOHMUrypauum Kom-
nbloTepa (npoueccop
Pentium III, o6bem oneparue-
HOl namsaTu 64 M6). Cnepyer oT-
MEeTUTb, YTO [/ pa3MmelieHus
MpOrpaMMbl HEOOXOAMMO OKOJO
10 M6 AMCKOBOrO MpOCTPaHCT-
Ba, a npu pabote c opTtodoTo-
niaHamu B MHOTOMNO/b30BaTENb-
CKOM pexXume UCMoNb3yeTcs [0
100 T6.

Tonorpado-reoae3unyeckas

6asa faHHbIX ABNAETCA YHU-
KanbHOW OCHOBOW [nA nepexo-
Aa k 6onee 3¢heKTMBHOMY aB-
TOMATU3MPOBAHHOMY BbIMOJIHE-
HUIO Cefytowux paboT:

— 06paboTKa faHHbIX, Nosy-
YaeMblx B pe3ynbTate Tonorpa-
(ho-reofie3nyeCcKUX U 3eMNeyCcT-
pouTeNbHbIX paboT;

— CO34aHue U BefeHuWe fe-
XYPHbIX NNAHOB TOpPOJOB W
KPYMHbIX NpeLnpuaTui;

— BbINOJIHEHUE rpaduyec-
KMX W YepTeXHbiX paboT C uc-
nosb3oBaHMeM Tonorpacduyec-
KO OCHOBBbI;

— BefleHMe KajacTpoBbIX

¢pl]2M9Hm monozpatpuquKozo niaaHa
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tbpaZMeHm KOCMUYeCK020 CHUMKa,
COBMeUWeHH020 C NJIAHOM y4acmkKa

KapT ¥ MOArOTOBKA LOKYMEHTOB
gnsa ECP3 B aBTOMarmsnpoBaH-
HOM CUCTEME FrOCYAAPCTBEHHOIO
3emenbHoro kagactpa (AC I3K);

— yYeT U KOHTPONb UCMONb-
30BaHUSA 3eMefb.

®pazmenm opmoghomonnaxa c InemeHmamu
uHgeHmapusayuu

B kpyr 3apay, pewaembx ¢
MOMOLLbIO NMPOrpaMMHOM0 KOM-
nnekca, BXOAMT He NpoCTo nony-
yeHue uMdpoBOro nnaHa c ro-
pu3oHTanamMuK, a uudposoit Mo-
LeNnn MeCTHOCTU PasUYHbIX
macwTabos, Bkaoyas 1:500,
1:1000, 1:2000, 1:10 000,
1:25 000 (puc. 1).

Ha npaktuke, Kak npasuno,
co3faHue LMdpoBOi ToOmorpa-
(hMyeckoit OCHOBbI HauyMHaeTcs
C BEKTOPM3aLMKU WAU CKaHWUPO-
BaHMA CYLLECTBYIOWMX TONOrpa-
thnyeckmux nnaHoB W AONONHe-
HUEM WX pe3ynbTaTaMu NoNeBbIX
pabot nnGo cospmaHuem opTo-
toTonnaHoB no MaTepuanam
KOCMWUYeCKON CbeMKH, a3podo-

TocbeMku (puc. 2). B panbHeit-
lWeM nonyyeHHas uudposas To-
norpaguyeckas ocHoBa OypeT
KOPPEeKTMpOBaTbCA Npu Co3fa-
HUM OMOpPHOW reofe3nyecKom
(mexeBoW) cet u Tonorpadu-
YECKOW CbeMKe, BbINOJHEHUU
3eM/IeyCTpOUTENbHbIX paboT B
npouecce MexeBaHUA TpaHu,
3eMeNbHbIX Y4acTKoB U paboT
no pasrpaHUMyeHunio rocypapct-
BEHHO COOCTBEHHOCTM Ha 3eM-
7110, @ TaKXKe CbeMKe NoJ3eMHbIX
KOMMYHMKaumit (puc. 3).

MporpamMmHbIi KOoMMNieKc
npefoCTaBAsfeT BO3MOXHOCTb
o6pabatbiBaTh pe3ynbrathl U3-
MepeHuii ¢ yyeToMm TpebGoBaHUit
OCHOBHbIX HOPMATUBHBIX [OKY-
MEHTOB MO TOMOrpaduyeckum
CbeMKaM, MHXEHEPHbIM U3bICKa-
HMAM W WHBEHTapu3auuu 3e-
Meflb.

[ns paboTbl NporpamMHOro
Komnnekca «Heppa-feo» npegy-
CMOTpeHa aBTOMATU3WpPOBaHHas
nepefaya AaHHbIX, MOJYYEHHbIX
C MOMOLLbI INEKTPOHHBIX Taxe-
omeTpoB M npuemHukos GPS.
06paboTKa AaHHbIX OCYWeCcTB-
JIIeTCA C NOMOLLbIO BCTPOEHHOIA
nporpammsl «Kombuy», koTopas

NO3BONSAET BLINOMHATL YPaBHU-
BaHWe CeTeil TpUaHTynauuM,
Tpunatepauuu, NOJUTOHOMET-
pumn (Teo[ONUTHBIX XOA0B) pas-
NINYHBIX KNACCOB C BEAEHUEM
KYPHaNoB MOJNeBbIX W3Mepe-
Huit. Kpome TOro, nporpammHbiii
KOMMNJEKC BK/t0YaeT B cebs cne-
LManbHble MOLYNMN ANS pelleHns
reofesnyeckux 3afady no npe-
00pa30BaHMi0 0O6BLEKTOB KapThl
B Pa3/iiMyHble CUCTEMbI KOOPAM-
HaT, U3 30Hbl B 30HY, @ TaKXe
aBTOKOppenayun 06paboTku
K/loYa nepeBofa No MHOXeCTBY
WCXOAHBIX AAHHBIX AN NUHEN-
HOro npeobpa3oBaHus pacTpo-
BbIX U BEKTOPHbIX KapT.

MporpamMmHblii KOoMMNneKc
obecneyunaert:

— XpaHeHuWe MaTepuanos
reofe3nyeckux M3mMepeHun, Ka-
TanoroB KOOPAMNHAT UCXOLHbBIX U
onpefeneHHbIX ToYeK;

— BeKTopM3aLuio Tonorpa-
tuyeckux matepuanos;

— ypaBHMBaHUE U3MepeHWii
W BbIYMCIEHME KOOPAMHAT NYHK-
TOB CbEMOYHOr0 060CHOBAHUS;

— pacyeT NMNAHOBOTO U Bbl-
COTHOTO TMOJIOXEHNUs Teofe3un-
YecKux MyHKTOB € (HOpMUPOBa-

MNepeyeHb HOpPMAaTUBHBIX JOKYMEHTOB, TPE6OBaHMA KOTOPbIX Gbinu
yuTeHbl Npu pa3paboTke nporpaMmMHoro komnnekca «Hepgpa-feo»
1. BpeMeHHOe PYKOBOACTBO MO WHBEHTapu3aUWW 3emMeNb HaceNeHHbIX

nyHkToB. — M.: Pockom3em, 1993.

2. ViHcTpyKumMa no mexesaHuto 3emens. — M.: Pockomsem, 1996.

3. MeToaunyeckmne peKoMeH[aLNM N0 NPOBEAEHUIO MEXEBAHUA 0OBEKTOB
3emneycrpoitctea. — M.: Pocsemkagactp, 2003.

4. Mpukas GegepanbHoii cnyxbbl 3emMensHoro kagactpa Poccum «06 yt-
BEPXAEHNUM TPeOGOBaHUi1 K 0pOPMAEHNIO JOKYMEHTOB O MEXEBaHWUM, Npes-
CTaB/AEMbIX )11 TOCTAHOBKM 3€MeJIbHbIX Y4aCTKOB Ha rOCYAAPCTBEHHBIN Ka-
[acTpOBbIit y4eT» oT 2 oKTA6GpsA 2002 r. Ne 1/327.

5. MeToanyeckue ykasaHus no BefeHUIO eAUHOI CUCTEMbl PErUCTPaL UM
3eMefibHbIX Y4aCTKOB M MPUCBOEHMIO KafaCTPOBbIX HOMEPOB [l BefeHUs
rocyfapcTBeHHOro 3emenbHOro kagacrpa. — M.: Pockom3sem, 1994.

6. EnuHas TexHonorus KagactpoBbix U Tonorpato-reofe3nyeckux cbe-
MOK ANs Ueneil MHBEHTapu3alUun 1 BefeHUs Kagactpa B ropogax U gpyrux
nocenenunax B 1994-1995 rr. — M.: Pockom3em, 1994.

7. CHuM 1.02.07-87 UHxeHepHble N3bICKaHWA A CTPOUTENbCTBA.

8. WHcTpyKumMa no Tomorpaduyeckoil cbemke B Macwrtabax 1:5000,
1:2000, 1:1000 1 1:500 (TKMHM-02-033-82). — M.: Hepnpa, 1982.

9. N3meHeHns u pononHeHna K «MHCTpyKuuMu no Tonorpacdpuyeckon
cbemKke B Macwrabax 1:5000-1:500, TKWMHM-02-033-82» N21-1075 ot 11

HOsA06ps 1987 .

10. YcnoBHble 3HaKu gns Tonorpadmyeckux nnaHos macwtabos 1:5000,
1:2000, 1:1000, 1:500. — M.: Hepgpa, 1989.
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HMeM 6a3bl AaHHbIX MYHKTOB
CbEMOYHOTO 0OOCHOBaHUA U
CbEMOUYHbIX TOYEK;

— (hopMUpOBaHME YYACTKOB
MECTHOCTM C BBOAOM rpaduyec-
KOW M cemaHTM4Yeckon uHdop-
Mauuu No HUM;

— (opMMpoBaHMe U UCMpPaB-
NleHne pe3ynbTaToB Tonorpadu-
YECKMUX CbEMOK;

— OLeHKY KayecTBa BbINOJ-
HEHHbIX TEOAe3UYecKux usme-
peHuit;

— npeobpa3oBaHue uudpo-
BbIX MAaTEpUaNoB B €AMHYI0 rpa-
tuyeckyto 6a3y AaHHbIX;

— TMOJrOTOBKY [OKYMEHTOB
no c¢opmam ¢ 1.1-¢ 1.9,
B 1-B 6;

— aBTOMAaTU3MpPOBAHHOE CO-
CTaB/lEHWe KafacTpoBOro fena,
C NMOArOTOBKOI MOMHOTO NakeTa
JAOKYMEHTOB;

— BbIBOL MHbOpMauuu no
3eMeJIbHbIM y4YacTKaM U 3emse-
nosb30BaTENSM B COOTBETCTBUU
c npukasom Poc3emkapacTpa
«06 yTBepxLeHUM TpeboBaHwMi
K 0(OpPMIEHUID [OKYMEHTOB 0

MEeXeBaHUM, NpefCcTaBNfeMbIX
ANs MOCTAaHOBKM 3eMeNbHbIX
YYaCTKOB Ha roCyaapCTBEHHbIN
KaAacTpOBblii y4eT» oT 2 OKTAO-
ps 2002 r. Ne /327;

— MOLFOTOBKY CMUCKA paHee
VUTEHHbIX CBEAEHMWIA;

— pacyet 6anaHca 3emeb;

— BbIBOA [OKYMEHTOB, MC-
noNb3yeMblX AN BEAEHUA JeNo-
Nnpon3BOACTBA NMPU MNPOEKTHO-
U3bICKATENIbCKUX U 3EMIEYCTPO-
UTENbHBIX PaboTax, Ha BHEWWHHUE
HocuTenu uHdopmauun (NpuH-
Tep, NAOTTEP) WAU B CTAHAAPT-
Hble dopmaTbl 633 [aHHbIX K
rpaguyecknx o6bLEKTOB, U Ap.

Komnnekc no3sonser co3na-
BaTb M BECTU: apXWB KapT, HO-
Bble KapTbl, 00BbEKTHI KapT, Tab-
NNl KOOPAMHAT 06beKTa, 6a3bl
AaHHbIX cnos (KapToyka o6bek-
1a), 6anaHc nnowagen, Lepeso
CNoeB, 3KCMOPT/MMNOPT [aH-
HbIX, XXyYpHaN perucrTpauum nen-
cTBUMN nonb3osarensa. [lpo-
rpaMMHbIil KOMMNEKC obecneyn-
BAET HACTPOWKY NaHenu pefak-
TOpa nofj TWN pewaemon 3agaym

— OT NpOCTbIX NPUBA30K K Cy-
LWeCTBYIOWMM TOYKAM O CNOX-
HbIX onepauuii npu paboTe c
KapTou.

HN® «Heppa» noctaBnser
«Hepgpa-Teo» u ero HoBble Bep-
CUM NpPOU3BOACTBEHHbLIM Opra-
HM3auMAM — 3aKa3yukam pa-
601, npoBsofs Heobxoaumoe
obyyeHne cneLnanucTos.

MporpamMmHbIi KoMnieKc
nmeet ceptucukar Ne 21/98 BP
ot 9 cdespana 1998 r., BbifaH-
Hblit OKL|, «3emnsa» Ha cooTBeT-
cTBUe TpebOBaHUAM, NpefbsB-
NSieMbIM K MPOrpamMMHbIM MNpo-
LYKTaM, NpefHa3Ha4YeHHbIM Ans
aBTOMaTMU3aLMM NPOLECCOB WH-
BeHTapM3auuM W BefeHuUs fe-
KYPHOW KaAacTpoBON KapTbl B
AC T3K, a Takxe ygocTtoBepeHue
Ne 01/00 BP ot 18 okTabps
2000 r., BbljaHHOe cepTuduKa-
LMOHHOW nabopaTtopueit OKL,
«3emMas» Ha COOTBETCTBME Tpe-
60BaHUAM K 3eMeNbHbIM MH(OP-
MaUMOHHBIM CUCTeMaM, obecne-
YuBalowWMM 06MeH HdOpMaL UK
c MK ETP3.

YactHas HayuHo-npou3BoacTBeHHas hupma « Hegpa» ocHosaHa B 1992 r. B YensbuHcke. B HacTosee BpeMs YNCIEHHOCTb KOM-
naHuu, BKNtoyas dunuan B Mepmu, coctanser bonee 45 yenosek. KamepanbHoe nogpasaenexue umeet 3 cepBepa, 45 pabounx cTaH-
LKiA, 7 npuHTepoB, 2 nnoTrepa. 06wWwuii 06beM AMCKOBOTO MPOCTPAHCTBA MHAOPMALMOHHbBIX PECYpCcoB KOMNAHUU cocTaBnseT 7 ToauT.
Monesble NOAPA3feNeHUs OCHALLEHbl COBPEMEHHBIM F€0fe3MYECKUM 060pY[OBAHNEM: INEKTPOHHbBIMI TaxeoMmeTpamu (2Ta5, SET 600,
Trimble 3300), npuemHukamn GPS (Trimble 4000, Trimble 7400, Trimble 4700, Trimble 5700), a Takxe ONTUYECKUMMU TEOAONUTAMM
(Theo-010, Theo-020, Theo-020-B, 3T5KIM, 2T5K), HuBenupamu (H-05, Ni 07, HA-1), uckarensmu nopg3emHbix kKommyHukauuin (UT-5,
WNK-4, YXN-5) u rupokomnacom MBrI-1.

OcHOBHas feATeNbHOCTb KOMNaHUM — BbINOJHEHME TONOrpado-reoAe3nyecknx 1 MapKiIeinfepckux pabot, co3naHue optTodoTo-
NNAHOB, 3NEKTPOHHbIX KApT MO MatepuanamM KOCMUYECKUX CbEMOK W aspothoTOCHEMOK, CO3AaHWE INEKTPOHHbIX TOMOrpatuyeckux
(mapKLweifepckux) nnaHos, 3emenbHo-kagactposbix kapT, AC 3K u reonHbopMauMoHHbIX NPOeKTOB. [porpaMMHbIA KoMMNeKc
«Heppa-Teo», pa3paboTaHHbIii KOMNAHKEN, LUINPOKO UCMOMb3YETCA He TObKO creyuanuctamu GupMbl, HO U MHOTMMU OpraHU3auuaMK
Yens6uuckoi, Mepmckont n Ceepanosckoi obnacteit ans 06paboTKM reofesnyeckux U3MepeHuin, Co3aaHus pacTpoBbIX MIAHOB W
KapT, BEAeHUA LEXKYPHbIX MIAHOB rOPOAOB M NPOMBILIEHHbIX NPeANPUATUN, BEAEHUA KafAAaCTPOBbIX KapT U MOAFOTOBKW JOKYMEHTOB
ans EMP3 B AC 3K.

Cpegau 3emneycTpouTenbHbiX pabort, BeinonHeHHbix HIN® «Heppay, cnegyer oTMETUTL paboThl MO MHBEHTAPU3ALMUY:

— B 53 ropofax, NocenKax u CeNbCKUX HaceneHHbIx MyHKkTax Yensaburckoii u Mepmckoit o6aactn (500 000 ra) B 1992-1996 rr.;

— 3eMenbHbIX yyacTkoB 0AO «KombuHat MarHesut» nnowagbto (2700 ra) B 1996-1997 rr.;

— 3AT0 n. JlokomoTuBHbI (1033 ra) B 1997-1998 rr.;

— Tpouukoit TP3C (792,5 ra) B 1999-2000 rr.;

— nonocbl otBoga ®IYN YKL Ha Tepputopun OpeHbyprckoit obnactu (25 028 ra), YensbuHckoit obnactu (4960 ra) B
2001-2002 rr.

Kpome Toro, ¢ 2000 r. HN® «Heppax» BbinonHsAeT Tonorpado-reofe3nyeckue, MapKLIeifepckue U 3emneycTponuTebHble paboThbl
ans unuana «Mepmckuit AMBU3NOH Bo6bium HedTn» 3A0 «IYKOWMT — MEPMb».
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