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BBEAEHHUE

B niepnoa OypHOro CTpOMTENILCTBA YHHUKAJNIbHBLIX KOMIUIEKCOB (BBICOT-
HbI€ 37laHHWS, CIIOPTUBHBIE COOPYXEHHS Ap.) 3anauyu obecrnedyeHUst 6e30-
NMaCHOCTH CTPOUTENBHBIX KOHCTPYKUHUHN TTpHOOpEeTAIOT OCOOEHHO BbICOKHUH
[IPUOPUTET.

MOHUTOPHUHT COCTOSIHUA 3JaHUS C UCTTOJIB30BAHUEM CITYTHUKOBBIX TEX-
HOJIOTUH ABJIACTCS ONTUMAJIbHbBIM AOMOJHEHUEM TAKHUX TPAAULIMOHHBIX CHU-
CTEM, KaK TEH30METPbl, YKIIOHOMEPHI, HAKIIOHOMEPHI, TPAAULIMOHHBIX I'eO-
Je3UYECKUX HAOMIONCHUHI 3a OCaaKaMU U KpeHaMH 30aHHMH.

B Hacrosiuein MeToauke pacCMOTpPEHBI BOITPOCHI IPOBEACHNSI IMHAMMU -
4YeCKOTO MOHHUTOPHUHIA BLICOTHAIX 3TAHMKU M COOPYXXEHHU C UCITOJb30BAHHU -
€M HaBUTALMOHHOTO 1o 17106aJdbHbIX HABUTAUMOHHBIX CITYTHUKOBBIX CH-
cteM (IHCC). JanHbit MeTON, HAOMIOAEHUN AaET BO3MOXHOCTE OfpeaessiTh
ITOJOXKEHHUE (PUKCHUPOBAHHBIX TOUEK CTPOMUTEIbHbBIX KOHCTPYKUUNA 3HaHUI (CO-
OPYKEHMI) B peasibHOM BPEMEHH, a TAKXKE JAET BO3MOXHOCTDh IOJYYEHUS Jie-
TAILHOTO ONUCAHMS 3KCTUTYaTAUMOHHDBIX XapaKTEPUCTHK COOPYXKSHUSI B Teye-
HUE JUTUTEILHOIO Iieprona BpeMeHU, 1IpeumMylecrso Takoro MOHUTOPUHIA CO-
CTOUT B €r0 HEIPEPHIBHOM XapaKTepe, B TOM YUCJIC B peaJibHOM BPEMEHHU, A
TAKXKE B HUIMYNU BO3MOXXHOCTH OTOBELIEHMS 3aHTEPECOBAHHBIX JIMILL O JOCTU-
XeHUU Kputnueckux aedopmauui. Ilomumo naHHBIX 00 0O1IEM H3MEHEHUU
TTOJIOXKEHHMS 30aHUS B IIPOCTPAHCTBE C TEYEHUEM BPEMEHH, MOHHUTOPUHI C UC-
riosnb3oBaHMeM I'HCC naeT BO3MOXHOCTb UCCIIENOBATh H aHATU3UPOBATh KOJie-
OaHUA BHICOTHbBIX 30aHUIA.

MeTtonuka noaroToBsjieHa: KaHA. TexH. HayK B.Jl. @eabaMaHoOM, KaHA.
teXH. HayK B.B. HedenosbiM, uHx. JI.M. Mepexko.



1. OBIIIVE ITOJIOXEHNA

1.1. IuHamMmdecKUid MOHUTOPUHT (Jajiee — MO-
HUTOPHHT) C MCIONb30BAHHMEM HABHUTALMOHHOIO
NoJs rnodaNbHbIX HAaBUTALLMOHHBIX CITYTHHKOBBIX
cucreM (THCC) npencrapasieT co00W KOMIUTEKC
UHXEHEPHO-Tre0e3nYeCKUX paboT, BLIMOJIHAEMBIX
C LIe/IbIO ONIpene/JIeHUsS KOJMMUYECTBEHHBIX XapaKTe-
pUCTUK Ae(dOpMaALMOHHBIX NPOLECCOB (TOPH30H-
TaJIbHbBIE TIEpEMEIUCHHUSA BepXa), B T.4. KojaeOaHU
30aHUNA U COOPYKEHHH.

1.2. B HacToseit «Meroauke» npeacranjieHa 0o-
1128 KOHLIEITLMSI CUCTEM AMHAMUYECKOro MOHUTOPUH-
ra 34aHuii ¥ coopyxeHui ¢ ucnonn3zoBanuem 'HCC,

1.3, MOHUTOPUMHT BKIIIOYAET B CeOsl CIeAYIO-
1Ilie OCHOBHbIC 3TAlbI:

pa3paboTKa TEXHUYECKOrO 3alaHUA,;

PEKOTHOCLIMPOBKA OOBEKTA;

pa3padoTKa IporpaMMsbl IIPOBEACHUSA MOHUTO-
PUHIA;

MOHTAaX M 3allyCK KOMIUJIEKCA 000pyaIOBaHUA;

00paboTKa pe3ynbTaTOB HAONIONCHMH,;

GopMUPOBaHHE OTYETHON AOKYMEHTALIUU.

1.4. U3MmepeHUs gepOpMaALMOHHBIX XapaKTepU-
CTHUK 30aHUH U COOPYXEHUM NONXHBI ITPOBOAUTE-
CA 110 pa3paboTaHHOM IporpaMme, BKIIOYAOLICH
CJICAYIOLLME pa3acibl:

[MOSICHUTENbHAS 3alIUCKa, Onucalime 00nLeKra;

nepeyeHb KOHTPOJIMPYEMBIX [TapaMeETpPOB;

CXeMbl pa3MelleHUa 0a30BBIX CTAHLIUHI, METO-
bl 3aKPErJICHUS MJIM MCIIOJb30BaHHUE CYLIECTBY-
IOLLMX, UX KOOPAMHATHI;

CXEMBbI padMellieHUs padouUX NMYHKTOB Ha 3/a-
HUU, BBIOOp METOJA 3aKpPeIruICHUS

onucaHue BbLIOpAHHONM METOAUMKMU HAOIIomEe-
HUMK;

UCMoNb3yeMass CUCTEMA KOOPAUHAT;

[IiporpaMMa BBIITOJHEHUS HAOMIONEHU N, METO-
IUKHA 110CTOOpa0OTKN, BKIOYAS METOAUKY OLICH-
KU TOYHOCTHU MOJYYEHHEIX pEe3YJILTATOB;

PEKOMEHIyeMOe 00OpYyIOBaHHUE K IPOrPaMM-
HOe obecreyeHue,

¢dopMa IpeaoCTaBIECHUS OTYETHOM AOKYMEH-
TaLV¥, IEPUONUYHOCTD NPeaoCTaABIEHUS OTYETHOU
NOKYMEHTALUM;

1.5. CocTaB paloT Mo KaxJI0oMy 2TaIly SABASETCA
MHIUBHAYAJBbHEIM JUISE KAXIOIO OOBEKTA.

1.6. IIpu BHImONIHEHMHM paboT IO HENocpel-
CTBEHHOM HAacTpoOHKe CHUCTEeMBl, HAaCTpOHUKE OT-
JAEJIbHBIX IIPUEMHUKOB, NPOrpaMMHOro obecrie-
YEHHUS U Np. CJeAYEeT pyKOBOJCTBOBATHCS 3KCIUIY-
ATALMOHHOM JOKYMEHTAaUUEeH, MpuiaraeMon K

CIIYTHUKOBOMY OOOpPYAOBAHHIO U ITPOrpaMMHOMY
odecrie4e HUIO.

2. OCHOBHBIE IHPUHIIMIIbBI
CHUCTEMbI MOHUTOPUHI'A
C UCIIOJIb3OBAHUEM I'HCC

2.1. CxeMa MOHUTOPMHra C HCIIOJb30BAHHUEM
[HCC 6a3upyeTcsa Ha KI1aCCUYECKOM THIIE Treole-
3UYECKOMN CETU I BBISIBACHUA Ae(POopMaLIUid, T.€.
METOAE OIpeleeHUss CMELICHUNA KOHTPOJbHBIX
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Puc. 2. 1. ITpuyHuunaainHas cxeMa CHCTEMbl MOHHTOPHMHIA ¢ Henmoab3osandemM THCC



NMYHKTOB OTHOCUTEABHO 0a30BbIX (MCXOAHBIX),
paclioNOXEeHHBIX BHE 30HHI IedhopMaLui (Koseha-
HUM).

2.2. CriyTHUKOBbIE HAOJIOAEHMS CAEAYET MPO-
BOAUTL B A pepeHIINAJIBHOM PEXUME.

2.3. CMeneHUsd KOHTPOJIBHBIX MYHKTOB, 3aK-
perieHHbIX Ha HaONwoaaeMoM 34aHUU, COOPYXE-
HHUM, ONpEeAENsIOTCA KaK pa3sHOCTb KOOpAMHAT 3a
OrpeneneHHbIN NMPOMEXYTOK BPEMEHH.

2.4. CocTaB CMCTEMbl MOHUTOPUHIA C UCIIOJb-
sopaHueM THCC:

1) cerb 6a30BBIX CTAHLIMU BHE 30HBI ASDOPMALIHIA;

2) ceTb CTaHUMM Ha HabnloAaeMOM OOBEKTE
(paboune CTaHLMUH);

3) cucTeMa NEPCOHANBHBIX KOMIIBIOTEPOB C
COOTBETCTBYIOLLIUM MPOrpaMMHBIM 00¢CIIeYeHUEM
U1l YIIpaBJICHUSI CUCTEMON MOHMTOPHHIG;

4) cucreMa KOMMYHMKaLM (KaHa/IbI CBSA3U JUIA
nepeaay JaHHBIX),

5) cpenctsa obecneyeHUsI 6€3011aCHOCTH, Oec-
nepeboONHOro ACKTPOITUTAHUA U IIP.

2.5. IIpuHLMITHANBHASA CXeMa CUCTEMBI MOHMU-
TOPUHIA NpUBEIcHA Ha pucC. 2.1.

GPS12_027

3. OBIIIUE TPEBOBAHNA
K ITPOEKTUPOBAHHNIO
CUCTEMbBI INHAMHAWYECKOI'O
MOHMUTOPHUHI'A

3.1. TpeOoBanua K NPOEKTHPOBAHHIO
0a30BBIX CTAHIMIA

3.1.1. JIng ueneit [HHAMUYEeCKOINO MOHUTOPUH-
ra BO3MOXHO UCITOAB30BaTh JN00 CIELIUATBEHO CO-
3JaHHbIe 0a30BBIC CTAHIIMU (TIPEeANOYTUTENBHEN),
MO0 yXe CylIeCTByIOlIMe ©a30BbI€ CTAHILMM Ha
TeppuTOpHUH I'. MOCKBHI.

3.1.2. ba3oBrsie cTaHuMM B ropoae Mockse pe-
KOMEHIYETCSl pacroyiaraTh Ha Kphbllliax 3JaHU# U
COOPYKEHUH. XapaKTEepUCTHKHU 3aHUH U COOpY-
XEeHUHN yKa3aHHI B II. 3.1.14.

3.1.3. CocTaB NOCTOSIHHO JACUCTBYIONIEH 0a30-
BOM CTAHLIMU:

1) xecTKo 3aDMKCHUpOBAHHAS CITYTHUKOBAs aH-
TeHHA,

2) npuemMHuk F'HCC;

3) UCTOYHUK OecriepedOHHOro nNUTaHHU;

k [ m R

Puc. 3.1. IIpumep noarorosxkyu od6opyaoBaHuaA 0a30Boii cranuuu ( Ha npamepe npuemuuka Leica cepnn 1200)

a) Anantep nepemeHHoro toka 100/240 B mwisi npeobpaso-
BaHHUS NUTaHUN 12 B NOCTOSAHHOrO TOKAQ,;

b) UutepdeiicHbiit Kabenb,

¢) DB9 — cranaxupaioiiuit opuiabTp;

d) MeTeogaTuuk/naTiMK HaKJIOHOB ¢ MHTEpQEHCHBIM Kabe-
JICM;

e) Mpuemuuxk cepun GRXI1200 Series;

) 3ammnTHbiit oOGTexaTteab Aas aHTcHHb ATS504;

g) ATS504;

N AX1202;

) AHTeHHbI kabeab TNC — TNC;

6

) Crmaxusalowuit GuAbLTp;

k) Kapta CompactFlash card;

) Kabenb panuouHTepheiica;

m) Panuo;

n) Kabenap Lis nOAKMIOYEIUSl paaAuOaHTEHHBI,

0) KoMmneiotep co cneuUaibHbIM MPOrpaMMHBIM obecneye-
HueM, Hanpusep, ¢ LEICA GPS Spider;

p) TlocacnoBatesbHbIM NMOPT;

ry PapuoaHTeHBA;

5) PunbTp paarokaHana,

g) Kabenp nnst nepenavyyu BaHHBIX



4) BBIYUCAMUTENBHBIA LIEHTP, YNpaBJsiOLMIA
CETbIO 0a30BbIX CTAHLIMH, COOMpAIOILMK U apXHU-
BUPYIOLIUM AAHHbBIE CETU U BbIJAIOLUMK KOOPAU-
HaTHO-BPEMEHHYIO HHPQOpMALMIO, B TOM YHUCJIE U
g pabotel B peaibHOM BpeMeHM (RTK u DGPS);

d) ceTM KOMMYHMKALMM, CBsI3bIBalOlIUEe Oa-
30BYI0 CTAHLIUIO C BBIYMCJIUTEABHBIM LIEHTPOM U
obecneuynBaolLMe JOCTYI K AAaHHBIM: MOJEM IS
repesayv rno KOMMYTUPYEMOM JTUHUM (Ha3eMHasd
nUHUA cBs13u, GSM, BBICOKOCKOpPOCTHas Decripo-
Bomiaﬂ U T.0.), UHTEepHET, MECTHBIE WJIU MO0 b-
Hele ceTh (npotokon TCP/IP), npsmoe nocneno-
BaTeJIbHOE COCIUHECHUE.

3.1.4. TIpumep cocTaBa o6opynoBaHus i 6a-
30BOM CTaHUUU NpUBEAEH Ha puc. 3.1.

3.1.5. YnpaBineHue cTaHUMEH JOKHO OCYLIE-
CTBJIATLCH ABTOMATHYECKHU C MEPCOHANBHOIO KOM-
NbIOTEPA C [TOMOLLBIO CIIELUATTU3UPOBAHHOTO IMPO-
rpPaMMHOIo oOecrieyeHusl. YIpasiaeHue padboToit
0a30BOM CTaHUMM PEKOMEHAYETCH OCYILUECTBISATH
KOMITBIOTEPOM, PACITOJIOXEHHbIM HA YIAJIEHUU OT
NpUeMHUKA, JIU0O Yyepe3 MIHTEepHET.

3.1.6. [laHHBIe, cOOMpaeMble Ha CTAHLUM, ap-
XUBHUPYIOTCS Ha XECTKOM IUCKE KOMMNBIOTEpaA JJIA
nociaenywlie odopaboTku U rnepegayy nNo KaHa-
naM cBsA3U Ha FTP-cepBep ansg ynaneHHOTo 10cC-
Tyna.

3.1.7. Ilpnemuuk 'HCC 6a30B0oii cTaHMU A0-
XEH paboTaTh MOCTOAHHO U IEPENaBaTh «ChIphIC»
JaHHBbIE KOAOBBIX WX (Pa30BBIX CTTYTHUKOBBIX U3-
MEPEHUHU B NNaMsITh KOMINIbIOTEPA.

3.1.8. HeobxonuMo obecrieyuTh HaAEXHOE U
becriepeOOMHOE 2NIEKTpPONUTAaHUE OOOPYIOBaHUS
0asoBoit craHuMU. Jo/KEH ObITH NMpenycMOTpeEH
PE3CPBHbBIM MCTOYHUK MUTAHUA KaK IS TPUEM-
HUKA, TaK YU JUISI KOMIbIOTEpA.

3.1.9. Iepenauy audpPpepeHLMANBHBIX TOIPa-
BOK CIE€AYET OCYLIECTBJATH C nepeaaryuka 0as3o-
BOW CTAaHLMU, pACIOJOXEHHOIO B YIOOHOM MeEC-
T€, [10 palUOKaHa/laM, BbICOKOCKOPOCTHBIM Oec-
npoBoAHbIM ceTaM (GSM,GPRS, CDMA u ap.)
uwin yepe3 MurepHer. Ilpu ynaneHuM ot 6a30B0ik
CTAHIIUU TOYHOCTh OMpEaEIsIeMbIX KOOPAUHAT YXVY/i-
LLIAETCS MPONOPLIMOHAIIBHO pacCTOAHHUIO, /L1 u3Me-
peHHi B pexume peanbHoro speMeHu (RTK) yna-
JIeHUe OT 0a30BOM CTAHLIMU JOJIXKHO ObITh HEe 6O-
nee 25—30 kM, peKOMeHAYeEMOE yaIeHUE HE 0O-
nee 10 kM. Ing nosyyeHUss HageXHbIX JAHHDBIX AU -
HAMHU4YE€CKOT0O MOHUTOPUHIA PEKOMEHAYETCH
MMETh MUHUMYM NiBE 0a30BbI€ CTAHLIUU.

3.1.10. Ha cepBepe cnenyet yCTaHOBUTB CrieLIMA-
NU3MPOBAHHOE MPOrpaMMHOE olecrneyeHue mis -
paB/ieHUA 0a30BbIMU CTAHLIMSIMMU, TTO3BOJITIOLLEE 3ar-
pyxarthb ¢aitibl CyTHUKOBBIX JAHHbIX [IPUEMHUKOB B
MaMATh CEPBEPA YEPES PErYISIPHBIE ITPOMEXYTKU Bpe-
MEHM (I1PU HEOOXOAUMOCTH — €XXECEKYHIHO).

3.1.11. LleHTp, UCNONB3YEMBIIl AN OA30BLIX
CTaHLMH, ROMXKEH ObITH CIIPOEKTUPOBAH C TEM,

YTOOBI €r0 CTAOMNBHOCTL (HEM3MEHHOCTE KOODIH -
HAT IO BCEM TPEM M3MEPEHUSIM C T€YEHUEM Bpe-
ME€HHM) OblJIa MaKCUMaAbLHOM.

3.1.12. He nonyckaercst 3kpaHUpOBaHueE OO YIa
BO3BBILLEHUA 10 rpaaycoB npu HaONIOAEHUH C TOY-
KW pa3MelleHUsA aHTeHHbI. Ha yriax Bo3BhllIeHUS
ot 0 mo 10 rpanycos cnenyeTr MUHUMU3UPOBATD KO-
JAYECTBO IKPAHUPYIOLUMX 00BEeKTOB. I pOMOOTBO-
IAbl, aHTEHHBl CUCTEM CBS3UM U MIPOYHUE OOBEKTHI
JIOJIXXHBI pacriogaratbcs He OMuxe 3-x METPOB OT
CIIYTHUKOBOHM aHTE€HHBI 0a30BOW CTAaHUMMU, X BEP-
XHUE YACTU HE JOJXKHBI OBITH BbILIE OCHOBAHHUS
aHTEHHHI.

3.1.13. Cneayer MHUHMMU3UPOBATH ITOMEXHU,
UCXOLA1UME OT paanuo- U JIEKTPHYECKOTO 000py-
NOBaHUA (TEIEBU3UOHHBIE MTEPENATYMKU U [IPUEM-
HUKH, KB- u YKB-nepenatuuku, PJIC, paguo-
pCJI€HHBIE CTaHLIMK, BBICOKOBOJIBTHBIE JIDIT). Bei-
LUCYKa3aHHBIEC TIOMEXH MOTYT NMPUBECTU K BpeMEH -
HOMY WIM ITOJJHOMY CPBIBY CJIEXXEHHS 3a CITYTHU-
KOM, U JaXe IMOJTHOA HEBO3MOXHOCTU MPOU3BO-
DUTH U3MEPEHUS Ha 3TOM ITyHKTe. BceMu cpencrtsa-
MM CJIeayeT u3derarb OJIU3KOTO COCEACTBA C TAKUM
o0opynoBaHueM. Bce Haxoasmecs: BGIM3U NyHK-
Ta paarMocCpeacTBa 00A3aTe/IbHO JOJDKHBI ObITh YKa-
3aHbI B IMOSACHUTEIBHOU 3aITUCKE OTYETA.

3.1.14. YcranoBka anteHH THCC s 6a30BbIX
CTAaHLIMM NOITYCKAETCS TOJLKO Ha CTPOEHUS U3 KUP-
MU4a WK Xene3o0eToHa. 3JaHue JO/DKHO OBITh [O0-
CTPOCHO HE MEHEE YEM 3a 5 JIET O YCTAHOBKM 3Ha-
Ka. CoopyxeHHe, Ha KOTOPOM YCTaHaBJIMBAETCSI
3HaK, HE NOJDKHO UMETHh BUIMMBIX TPEIIUH Ha BHYT-
PEHHUX U BHELUHUX cTeHax. HemponycTumo ncnosib-
30BaTb ACPEBSIHHbIE COOPYXEHUSA U KOHCTPYKLUHU
C MCTALUTMYECKUM KapKacoM WU METaTIUYECKU -
MU HECYLIIUMH CT€HaMH (aHrapsl W T.1.).

3.1.15. AHTeHHa 6a30BOIt CTAHLIMM JO/DKHA ObITH
HEIMOABIKHO 3aKpeIUIEeHa Ha TBEPAOM OCHOBaHMM.
AHTEHHY PEKOMEHIYETCS YCTAaHAaBJIMBATh Ha OT-
OCNIBHO CTOSIILEM XENE300€TOHHOM IUAOHE WU
Ha CTaJIbHOW TpyOe AMaMeTpOoM He MeHee 10 cM,
KOTOPYIO XE€CTKO KpEMAT Ha HEeCYLIMX 3JeMeHTax
3nanus, Kpeliuax. [1unoH unum Tpyda J0/KHbBI OBITD
CHaOXEeHBbI YCTPONCTBOM (BUHTOM) JUISI IPUHYAM-
TE€JIbHOTO KPEIUICHUSI aHTEHHHBI.

3.1.16. TpeboBanus x kpervieHussM THCC-au-
T€HH K 3JaHHIO, COOPYXEHUIO;

1) PexoMeHnayercsi MConb30BaTh A Kpervie-
HUSl CTOMKY U3 HepXaBewllerh ctaiu (nmpoduip —
YrOJIOK UK TpyOa).

2) Croiiky cinenyet kpenuTh 6oaTamu (cBap-
KOW) HEMOCPEACTBEHHO K HECYIUEH CTeHE 3MaHus,
ONTHMAJLHBIM MECTOM pa3MEUIEHUs SIBASIETCS
yroji, CQOpMUpOBaHHBIf NBYMSI HECYILLIMMH CTe-
HaMH.

3) Onsa pe3bGOBBIX COEOAUHEHUN HACTOATENb-

HO PCKOMEHAYETCA HCHOALB30OBaAHUE CTOITOPALLIUNX
MACTHUK.



4) KperieHue CTOMKU Ha AbIMOBYIO TpyOy
DOITYCKaeTCsl, TONbKO €CJU OHA 0CO00 NMpOoYHasa WiIH
3arjayuiecHa 0eTOHOM.

5) Croiika He mo/XXKHa MeLHaTb PEMOHTY KPBbl-
1K, YTO YMEHBIIUT BEPOATHOCTh IMOBPEXKICHUS
LIEHTpA BO BpeMs pEMOHTA.

6) Ilpu xpermneHuHd CTOUKHM COOKY Ha HeCy-
HIYIO CTEHY CTOHMKAa AOJIXKHA BBICTYIIATh IO Kpau-
Hel Mepe Ha 0,5 MeTpa Hajl BEpXHUM CpPE30M KphblI-
L[M U JOJIXKHA ObITh MIPUKPEIUIEHA K CTeHE MO JJIH -
He He MeHee | MeTpa TpeMs iU 0o0jiee aHKEPHDI-
MU 6ontamu. OTHOIIIEHUE IJINH CBOOOIHON U 3aK-
peIUIeHHOM YacTeil JODKHO ObITh MpuMepHoO 1:3.
BonTthl NOMKHBEL NPOXOAUTE MPAMO CKBO3b CTOM-
Ky, He JomyckaeTrcss npuMeHeHue U-oOpa3HbIX
KpEIUICHU, CKOO, XOMYTOB.

7) Ilpu KperuvieHMH CTOMKHU B HECYLIYIO CTEHY
OoNT WJIM apMaTypHBIA CTepXX€Hb CJIEAYET 3aKJia-
ObIBaTh B HECYILYIO cTeHy. Cieayer usberatsd 1no-
BpeXJIEHNI METAUIMUECKOro ¢apryka, 3aKphiBa-
IOLIETO raparier.

8) AHTEHHas CTOWKA HE JOJIXHA YKJIOHATHCA
OT BepTUKaIu Ha yroa 6onee 0,15 rpagyca (unm
2,5 MM Ha MEeTp), TAKON TOYHOCTH BBICTABKU BIIOJI-
He MOXHO JOOUTBCSI C MCITOJIb30BAHHUEM CTPOU-
TE€JILHBIX YPOBHEH.

3.1.17. AnTeHHBIi Kabeb ClIenyeT NPOKIAAbiBaTh
TaKMM 00pa3oM, YToObl OH He ObUT HATIHYT. Eciu
Kabenb He NPOKIIaABIBACTCs MO KabeJIbHOMY KaHa-
JIy, ClIeAyeT MPUHSATh MEPHI T10 €ro (PUKCALUUU C TEM,
4yTOObI OH ABUTAICA U HE IEepeTUpAICT. PeKOMEHY-
eTCSL UCIONB30BaTh Kabeyib WIMHON He 6onee 30 M.
PekoMeHayeTcss UCMOAB30BaTh ONTUYECKOE BOJIOK-
HO, HEYYBCTBUTENbHOE K 3JIEKTPOMArHUTHBLIM BOJI-
HaM ‘U rPO3OBBIM pa3psiiaM, 0O0€CIIeYHBAIOILEE BbI-
COKOe KauyeCTBO U CKOpPOCTb Iepeaayu JaHHBIX BO
BpeMs IUIOXOU TNMOroabl UM HEOIArornpUsATHLIX YC-
JIOBUI1 OKpYyXarolleit cpeapl. KpoMe Toro, COBpeMeH -
HBbIE ONTUKO-BOJIOKOHHLIE TPUEMHBIE YCTPOHCTBA
MOI'YT OOHapYXUTh JI000€ MpephIBaHUE MPU Iepe-
Jade JaHHbIX Y ITOCIaTh CUTHaJ1 aBapUUHOMY I1€pCO-
HaJIy C YKa3aHHEM €ro MECTOHAXOXICHUA.

3.1.18. PexoMeHayeTcs o6eCreYuTb 3aLUTY OT
MOJIHMII M Ipo3 C MOMOILUBIO MOJHUEOTBOAA MU
rpoMooTBOAa. JIng Ttoro, 4Todsl HE MEWIATh IMPO-
XOXIEHUIO CITYTHUKOBBIX CUTHAJIOB, CTEPXXHU MOJI-
HWEOTBOOA HE NOJLKHBI ObITh CIMLUIKOM BBICOKUMMU.
MoOAHUEOTBOA aHTEHHBbI NOMXEH OBbITH CBSI3aH C
MOJIHUEOTBOIHOMN CUCTEMOM 31aHUA U 3a3EMJIEH.

3.1.19. Ing 3aiumThl NPUEMHUKA U BCEro 060-
PYJIOBaHUA, KOTOPOE K HEMY NOJAKJIIOYEHO (3a UC-
KJTIOUEHHEM CITYTHUKOBOW aHTEHHbI), pEKOMEHY-
eTCS MCIOJIb30BaTh 3a3€MJICHHbIA TpO30BOM pa3-
PSAHUK, pa3MeliiacMBIi B aHTEHHOM Kabese, MeX-
Ny aHTEHHOI U NMPUEMHUKOM. PeKOMEHAYETCS MPpU-
MEHEHHE IPO30BbIX PA3PSAAHUKOB B AHTEHHOM (U -
nepe. ['po30Boi pa3pAAHUK JOMXEH ObITh MNOAKIIO-
YyeH K KOHTYpY 3a3eMJeHUs. [ po30BO# paspsaaHUK
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clienyeT pasMellaTh BHE 3JaHUSA UM HENOCpen-
CTBEHHO BO3J1e BBOoAAa Kabesnda B 34aHUe. I po3oBoii
pa3psiAHMK [TpeaHa3HaYeH IS 3aLUThI AJIEKTPOH -
HBIX V3J10B OT UMITYJILCOB HABECACHHOIO HaITpsIKe-
HHsE ITPpU OJTU3KOM pa3psiic MOJHUM.

3.1.20. AHTEHHY peKOMEHAYeTCH 3aKphIBaThL
IUIACTUKOBBIM PaZHOIIPO3payHbIM KYITIOJIOM JUIS 3a-
IUATHI OT OCAlKOB.

3.1.21. HeoOxonumo obecrmeunuTs COXpaHHOCTH
00OpyIOBaHHUA B TEYEHHE IIMTEJIBHOIO BPEMEHHU.

3.2. TpeGoBanus K MPOEKTHPOBAHMIO
pabouMX CTaHIMii, pa3sMeInaeMbIX HA
nabmogaeMoM 00beKTe (3MaHHH, COOPYKEHHH)

3.2.1. CocraB paboyey CTaHLUU:
1) )xecTkO 3apUKCHUPOBAHHAS B HECYLLIUX KOH-

CTPYKUMSIX 30aHHUS, COOPYKEHHSI CITYTHUKOBAs aH-
TEHHA,

2) npuemHuk I'HCC;

3) ucTOYHHUK OecriepedbOMHOro NMUTaHUA;

4) rnepCoOHAaJIbHLINA KOMITBIOTED, YIIPABISAIOIINNA
paGoyeit CTaHUMEH, COOMpaAIOIIUNA, apXUBHUPYIO-
IIMA ¥ BbIAAIOLIUN JAaHHBIE C BOBMOXHOCTBIO O-
CTYIa B JMCTAHLIMOHHOM pPEXKHUME;

5) ceTH KOMMYHHMKAIIU#, CBSA3LIBAIOLIIME Da-
604yI0 CTAHUIMIO C BBIMUCIUTEIIbHBIM LIEHTPOM H
obecrieyuBalOLIve JOCTYII K JaHHbIM.

3.2.2. YpasseHue paboyeil cTaHUMEN JOIKHO
OCYIIECTBISAETCS aBTOMAaTHYECKHU C II€PCOHANBHO-
0 KOMIIbIOTEpPA C INMOMOLIBIO CIELHATU3NPOBAH-
HOT'O MPOrpaMMHOI0 00ECIICYCHMSI.

3.2.3. ITpuemuuk 'HCC paboueii ctaHuu Mo-
XET padoTaTh MOCTOAHHO UAH MEPUOIUYHO.

3.2.4. HeobxonuMo obecriedyuTs HATUYME Ha-
NEeXHOTO OecnepeOOMHOIO NEKTPONMUTAHUS 000-
PYLOBaHUA paboyeil CTaHLMM.

3.2.5. CnnyTHHKOBbBIE AHTEHHBI pabOYUX CTaH-
LU ciepyeT pasMellaTh Ha KphIliax 3JaHUMK, CO-
OPYXXEHUH,

3.2.6. Pa3MmelleHue CyTHUKOBBIX aHTEHH [10JI-
>XHO YAOBJIETBOPSITH CJASAYIOIIUM TpeOOBAHUSIM:

1) obecriedyeHHue CTAaOMIIBHOCTH ITOJIOXKEHUS
aHTeHHBbI. LIeHTpH!I (KPOHLUTEHHBI, YTOJIKU U TIP.),
Ha KOTOpPbIE€ YCTAHABJIMBAIOTCS AHTCHHBI, JOJIXKHE]
OBITh 3aKPeIl/IEHbl B HECYUIMX KOHCTPYKLIUAX 3a-
HUS (COOpYXEHHUS);

2) Han1uuMe OeCTpenaTCTBEHHOro 0b3opa Hebda;

3) OTCYTCTBHUE B HEMOCPEACTBEHHON OJIM30C-
TH OOBEKTOB, KOTOPbIE MOIYT ObiTh UCTOYHUKOM
MHOTOJIY4EBOCTH,

4) orcyrcTBUE B Onu3nexaluen odnacTu pa-
auonepenaTdukoB, KOTOPbLIE MOTYT OLITb UCTOY-
HHUKOM TTOMEX,;

B uenom, TpeOOBaHUS K KOHCTPYKTUBHOMY pa3-
MELLEHUIO CITYTHUKOBLIX aHTEHH pabO4YUX CTAHUMIA
AHAJIOTMYHBI TPEOOBaHUAM K pa3MELUCHUIO AHTEHH

st 6asoBbix ctaHuun (. 3.1.10—3.1.12, 3.1.14,
3.1.16).



3.2.7. TpeboBaHUSA K KPENJICHUSM CIYTHHUKO-
BbIX aHTEHH paboO4yMX CTaHUUU aHAJIOTMYHBI TPE-
OoBaHUAM U1 0a30BbIX cTaHUUK (3.1—1)).

3.2.8. TpeboBaHU4 K 3al{MT€ aHTEHH OT BHE-
LIHUX BO3JEMUCTBMM aHaJOTMYHBI TpeOOBAHHUAM
mmn. 3.1.17—3.1.20.

3.2.9. CniyTHHKOBbBIE TIPUEMHUKH U KOMIIbIO-
TepHOE 000pYAOBAHHUE PEKOMEHAYETCS pa3MeLLaTh
Ha TEXHHYECKOM 3Taxe AUO0O0 B APYrux ooopyno-
BaHHbIX MECTaX.

3.2.10. AHTEHHBI caeayeT pa3MeulaTtb BOJIU3H
IJIABHBIX UJIM OCHOBHBIX OCeil 3MaHUI (COOpyXe-
HHiT), B MECTAaX BO3MOXHOTIO MOsABJIeHUSA Hau0OIb-
nx aedpopMaumit (KonedbaHuii), Tak, 4TOOb! 00€eC-
MEYUTh T[IOMHOTY UHPOpMaLUM 00 U3IMEHEHMAX
MOJIOXEHUA 31aHUS C TEYHEHUEM BPEMEHHU.

3.2.11. PekoMeHayeTcs pa3MeLLIaTh HE MEHEE 4-X
CIYTHUKOBBIX AaHTEHH Ha 34aHUHU (COOPYXECHHUH).
[ToBbimueHue Koauyecrsa | HCC-npueMHHUKOB,
YCTAHOBJIEHHBIX Ha HA0/1100a€MOM COOPYXEHHHU,
MMO3BOJIUT CYLUECTBEHHO MOBLICUTH HAHEXHOCTH
MOJIy4YyaeMbIX pe3yabTaToB. I1puMep CXeMEBI pa3Me-
LUIEHUA CIIYTHUKOBBIX aHTEHH Ha 31aHUU IIPOCTOM
reoMeTpU4eCKOM pOopMbl MpHUBEAECH Ha pUC. 3.2.

© ©

© ©

— KOHTpOABHBIA MYHKT MOHUTOPUHTA (MECTO YCTAHOB-
k1 aHTeHHB [THCC)

Puc. 3.2. Tunosas cxeMa pa3sMelleHHA CIIYTHHKOBBIX
AHTEHH HA 3JAHHH NPOCTOH reoMerpHuecKoil Gopmbl

4. TPEBOBAHMS K TEXHUYECKUM
BO3MOXHOCTSIM OBOPYIOBAHUA
[IPHA ITPOBEAEHUU TUHAMHWYECKOIQ
MOHUTOPHUHTA 3TAHUHA

4.1. IlpueMHUKY JO/DKHBI ObITb CEpTUPULIMPO-
BaHb! A5 reoae3uyeckoro nmpumeHeHus B PO u
UMETb CBUAETEJNbCTBA O MOBEPKE.

4.2. CornacHo NacrnopTHbIM NAHHBIM MPUOO-
POB MHCTPYMEHTAIbHAs TOYHOCTb OIpPEAEICHUSA
KOOpAMHAT KOHTPOJbHBIX IYHKTOB HAa Hab101a¢e-
MOM 3JaHUHU (COOPYXKEHMHU) C MKCITOJIb30BAHUEM
[THCC ponxHa 6bITh:

[Ipu ctaTnueckoit cbreMke (C peXXx UMOM TMNOCT-
00paboTKU):

B IJIaHE He HUXe £5 MM+ 1 MM/KM;

10 BeICOTEe He HUXe 10 MM+1 MM/KM.

B pexuMe knHeMatnyeckoil cbeMKH (RTK):

B IUIaHE He HuXe 10 MM+1 MM/KM;

MO BBICOTE HEe HUXe +20 MM+1 MM/KM.

4.3. B xoMniexT npueMHHUKa JOKEH BXOIUTh
nporpaMMHbIX nakeT wist YBM, obecrieunsaroiuii
BBIYMCJIUTEILHYIO 00pabOTKY.

4.4, llpueMHUKH, MpeaHa3HaYeHHBIE IS Oa-
30BbIX CTAHLIMM, NOJKHBI COOTBETCTBOBATD CJIE/Y-
IOLIUM TEXHUYECKUM TPEOOBAHUSIM:

|) BOBMOXHOCTB IpHeMa CUTHAIOB CUCTEM GPS
u I'JTIOHACC Bcex Tunos (L1, L2, konoBsie, ¢da3o-
Bbie). PeKOMeHmyeTCsl HCIONB30BATh ABYX4YaCTOTHHIE
72-kaHanbHble cryTHUKOBBIE | HCC-npueMHUKH.
OnHOYaCTOTHbIE MPUEMHUKHN MOXHO HCIIOJIb30BaTh
B IMpeenax HeDONBIIUX KOPOTKOOA3UCHBIX CETEM, HO
IPEeAIOYTUTENIBHO ITPUMEHSITh ABYXYAaCTOTHBIE;

2) BO3MOXHOCTb FeHepUpPOBaHUS BBIXOIHbIX
naHHbIX Bcex popMmaToB (RTK, DPGS, NMEA);

3) HaIM4YHe TMOPTOB WIS

COEIMHEHUS C YIIPABIAIOLIUM KOMIIBIOTEPOM,
Ha KOTOPOM paboTaeT MporpaMMHOE 06eCrieyeHHE
craHuuy (COM unu Ethernet);

NMOAKIIOYEHUST KOMMYHHUKALIMOHHOIO yCTPOH-
ctBa A nepengayn RTK- u DGPS-nonpaBok;

MOAK/IIOYEHUS OCHOBHOI'O U PE3EPBHOIO HC-
TOYHUKOB IMUTAHUS,

MOAKJIIOYEHUS] BHELIHEr0 CTaHAAapTa 4YacCTOThI
(ecnu HEOOXOOUMO);

BbIBOAA METOK TOYHOro BpeMeHH (PPS);

IMOAKJIIOYEHUA NePpUPEPUNHBIX YCTPOMUCTB, Ta-
KUX KaK METCOPOJIOTMYECKHUE JaTYUKHU U JATYUKU
HAKJIOHA;

4) BO3MOXHOCTb INnepenauyv HenpepbIBHOIO
[TOTOKA «CBhIPbIX» CITYTHUKOBBIX JAHHBIX Ha yIpaB-
JIAIOLHA KOMNBIOTED;

)) 6onbLION 00BbEM BHYTPEHHEH nmaMsaTu UiA
HaKOIUJIEHHUSI NaHHBIX B C/ly4ae IpeKpalleHUus CBsl-
31 C KOMILIOTEPOM U BO3MOXHOCTb aBTOMAaTHUEC-
KOH nepenaym 3TuxX JaHHBIX IPU BOCCTAHOBAEHUH
COCIVHEHMUSI.

4.5. Ilepeyennb pekomenayembix T HCC-nipuem-
HUKOB )11 0a30BBIX CTAHLIMI NpuBeAeH B Tadin. 4.1.

4.6. AHTEHHDI, NTpeAHa3HaYeHHBbIE 11 6a30BbIX
CTaHLIMH, OOJIKHBI COOTBETCTBOBATH CJEHVIOILIUM
TEXHUUECKUM TPEOOBAHUAM:

1) BO3MOXXHOCTb npueMa curianoB GPS/TJIO-
HACC nuanasoHos L1 u L2 (oTcnexuBaHue ¢ 4ya-
crotoit 10 T'y);

2) BbICOKas CTaOUABHOCTL (PA30BOro LEHTpA
(<1 MM);

3) HanUyKe 3KpaHa AJis NEPEOTPaAKEHHBIX CUT-
HaNoB;

4) yCTOMYMBOCTb aHTEHHBI K RF-nckaxeHusm.

PekoMeHayeTCs1 UCMOIb30BaTh AHTEHHBI TUTA
Choke-ring, cHaGXeHHbIe crieL[HabHbIM 3KPaHOM
C KONbUAMM IUIS 3ALUUTHl OT MEePEOTPAKEHHBIX
CIYTHUKOBBIX CUTHAJIOB.



4.7. Ilepeuenb pekomeHayemoix ' HCC-aHTeHH
JUis ©0a30BbIX CTAaHL MK npuBeAeH B Tabd. 4.1.

4.8. IpueMHuMKH, NpeaHa3HayeHHbIEe A1 pa-
004YMX CTAHLIUN, NOJDKHBI COOTBETCTBOBATD CIeAY-
IOILUMM TEXHUUYECKUM TPEOOBAHUSIM:

) BO3MOXHOCTb TNpHUEeMa CUTHANOB CUCTEM
GPS u TJIOHACC Bcex tunoB (L1, L2, kKono-
Bhie, (¢a3oBbie). PekoMeHayeTCI HUCNOJNL30BaAThH
JABYXYACTOTHbBIE 72-KaHaJIbHbie CIYTHUKOBLIE
[ HCC-npueMHauKky;

2) Hajanuyume nopros IJ4:

COEANHEHHS C YIIPABISIOIMM KOMIIBIOTEPOM,
Ha KOTOpOM padoTacT NporpaMMHOE 00ECIIEYEHUE
craHuuu (COM unu Ethernet);

MOAKIOYEHUSI OCHOBHOIO M PE3€PBHOrO MC-
TOYHHUKOB ITHTAHMS,

NMOAKJIIOYEeHUA epuPepUNHBIX YCTPONCTB, Ta-
KUX KaK METEOPOJIOTMYECKHE HaTYUKU U JATYUKH
HaKJIOHA;

3) BO3MOXHOCTBH Iepeaayy HeINpephIBHOIO
[TOTOKA «ChIPHIX» CITYTHUKOBBIX JAHHBIX Ha YIIPaB-
NAOLIUNA KOMITBIOTED.

4.9. B xauecTBe aHTEHH 1A paboyux CTAaHUUHA
BO3MUXXHO UCITOJIb30BaTh 000N BUA aHTEHH C BO3-
MoxHocThslo npuema curdHanos GPS/TJIOHACC
nuamnasonoB L1 u L2.

4.10. ITepeuyens pexomeHayeMbx I HCC-aHTeHH
a1 pabouyux craHUMit IpuBeleH B Ta6i. 4.1,

4.11. K npoussoacTsy pabOT pPEKOMEHAYETCS
JOMYyCKaTh JUL, NpolleauIuXx Kypc obydyeHus pa-
00TE ¢ NpUEMHUKAMM TOI'O THUIIA, KOTOPBIA NpE-
oJaraeTcss NMPpUMEHSTh IS CITYTHUKOBBIX OIIpe-
HEJICHUH.

4.12. Tlepea MOHTaxxXoM 6a30BBIX UM pabOUnX
CTaHL M HEOOXOAUMO BBINOJIHATH NMPOOHOE TeC-
TUpoBaHHe anmnapaTtypsbl. [IpoGHBIE CITYTHUKOBbBIE
ONpeacjJeHusd HEOOXOAUMO BBITIOJHATh TEMU XE
METOAAMHU U, IO BO3MOXHOCTHU, B TE€X XK€ YCJO-
BUSIX, YTO U HA IIpeariosaracMoM oobekTe padorT.

5. IPOTPAMMHOE OBECIIEYEHHUE
CUCTEMbBI MOHUTOPHUHTIA

5.1. IIporpaMMmHoOe obecrieueHue s 6a30BO
CTAaHLIMH NOJKHO UMETh CaeaAyIomne QyHKIMH;

aBTOMaTHuyeCcKasa mnepemada paiaoB ¢ IMpUEM-
HUKa Ha XecTKuil guck I1K;

IPOBEPKA LIEJIOCTHOCTU JAaHHBIX, QUIbTPALIUA,;

COXpaHECHHUE JAHHBIX HA XXECTKHH JUCK;

KoHBeptauuss naHHBIX B ¢dopmMatr RINEX
(Compact Rinex);

apXyUBalys;

repenadya JaHHbIX JUISL MOCTOOPAOOTKU,

nepenaya AMppepeHLMANbHBIX TOMIPABOK;

KOHTPOJIb COCTOSHUA U (PYHKIUMOHUPOBAHMS
IIPUEMHHKA;

Tadnanuua 1. PekomeHayemblie TEXHHYECKHE XAPAKTEPUCTUKH H MOAEIH npuOOpPOB U 000pYAOBaAHMSA

HaumenoBaHue
0b0pynoBaHuA

1 npubOpOB

OCHOBHbBIE
TeXHUYECKUE XapaKTePHUCTUKH

Monenun
o0opyaoBaHUA U NpUGOpPOB

Ob0opynoBanme 112 0230BBIX CTAHIHMH

72 KaHana mnsg He3aBUCUMOTr0O U OHOBPEMEHHOrO OT-
cjlexXuBaHug kona u ¢a3bl Ha yactotax L1 u L2

Leica GRX1200 GG Pro

MpUeMHEUKH (v mp.) curHanos GPS u TJIOHACC Trimble NetRS
BoiBoa naHHBIX ¢ YacTtoToi oT 20 I'lx M Ip.
[Tepenava msanHbIX B pexxuMax RTK u DGPS
Mpmtnmacuste cirians: GPS/TIOHACC AT504 GG (Leica) (Choke Ring)
P;éoqﬂlfmli;baaz; fer:m; a pa‘ —4O“Mo +50 °C Trimble Choke Ring GNSS
AHTEHHBI 100 % BI;II:I'OSI; " eHHOC"lI?bTyp' A AX1202 GG (Leica)
0 BIaro3aliiiii Trimble Zephyr Geodetic 2
BubpocTONKOCTD _
JamniTa OT f1ecKa, BOAbI, MbUIH P-
OoOopynosanue Ans padoYHX CTAHIHM
72 KaHana s He3aBUCUMOTO U OAHOBPEMEHHOIO OT- I Leica GMX902 GG |
I cnexuBaHuA xoaa u ¢a3nl Ha vyactorax L1 m L2 (u]|Leica GX 1230GG
PUCMHIRK np.) curtanos GPS u [JIOHACC Trimble R6, R7 GNSS, R8 GNSS
BoiBoa gaHHBIX ¢ yacToToit ot 20 T'I1 | M Jp.
S — e —— e U — T — —
Mpuuumaemsie curuanst: GPS/TJIOHACC | Leica AX1202 GG '
A Pa6ounit auanasod teMiepatyp: —40° go +50 °C Leica ATX1230GG
HECHHDL 100% Bnaro3alliMlICHHOCTD Trimble Zephyr 1 aHanoru

BubpocroikocTtb

3auuTa oT necka, BoAbl, NblIY
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fipumevyanue— IlpueMunku anst 6a30BbIX CTAHUKHK DoJiee NOAPOOHO pacCMOTPEHbl B NMPUJIOXEHUN |, I




[IPOBEPKA CUCTEM CBA3U M TII.

5.2. ITepeyeHb peKOMEHIYEMOIO ITPOrPaMMHOIO
obecrieyeHus 11 6a30BbIX CTAHLIMI C XapaKTepHC-
TUKAMU IPOrpaMM IIPUBENECH B NPUWIOXEHUH 2.

J.3. IIporpammHOe obecnieyeHue g o6padboT-
KH pe3yJIbTaTOB CHYTHUKOBBIX M3MEPEHUU JOIXK-
HO UMETDH CjleaAVIolne QyHKIUU:

[pUeM U nepenadya JaHHBIX;

rpeaBapuTenbHas 00paboTKa JaHHBIX;

ITPOCMOTP U peAaKTUPOBAHUE,

OLIeHKA KaYyeCTBa;

OKOHYaTeJibHas 06paboTka;

ypaBHUBaHHUE;

npeodpa3oBaHUE KOOPIAMHAT,

opraHu3auus 0a3bl JaHHbIX,

CEPBUCHBIE PYHKIIHMH.

5.4. IlepedyeHb pEKOMEHIyEMOr0 ITPOrpaMMHO-
ro obecneyeHus Ayt 00paboOTKH pe3yJIbTaTOB CIIYT-
HHUKOBLIX UBMEPEHUM MPUBEAEH B NPUIOXEHUHU 3.

6. IIOCTOBPABOTKA PE3VJIBTATOB
CIIYTHUKOBBIX HABJIIOJIEHUM

6.1. B pesynbrare rnpoBeneHus MocTo6paboTKU
NOJKHbI ObITh BEIYUCAEHBI KOOPAUHATBI KOHTPOJIb-
HbIX TOYEK Ha 3HaHUU (COOPYXEHUH), KOTOphIE
MO3BOJIAT CYAUTH O MPOCTPAHCTBEHHBIX edopMa-
LIMAX 30aHUS.

6.2. IlocrobpaboTKa pe3y/IbTATOB U3MEPEHHIT MO-
XET BBINOJHATHECA KAaK C HUCIT0JIb30BAHUEM MPO-
PAaMM, BXOASLLIMX B KOMIUIEKT K CITYyTHUKOBOMY 000-
PYAOBAaHUIO, TAK U C UCIIOJB30OBAHUEM CIIELIMATBHO
pa3paboTaHHbIX NPOrpaMM (CM. MPUNOXKEHUS 2—3).

6.3. ITocTobpaboTKy ciemyeT MpOBOAUTH MO Cle-
OYIOILLIUM 3TaIaM:

) pa3pelueHue HEOAHO3HAYHOCTEH (ha3OBbIX
NCeBAOAAIBHOCTEN A0 Ha0M10daeMbIX CIIYTHUKOB,
NOoJIydeHHUE KOOPAMHAT OlpeleasieMblX TOYEK B
CUCTEME KOOPAUHAT NOOAJILHOM HABUTALIMOHHOMU
CIYTHUKOBOH CUCTEMBI U OLIEHKA TOYHOCTH;

2) TpaHC(opMauUsi KOOPAUHAT B MPUHATYIO
CUCTEMY KOODAWUHAT;

3) ypaBHUBaHUE reOAEC3UYECKUX ITOCTPOECHUM
M OUEHKA TOYHOCTHU YPABHEHHBIX KOOpAWHAT
(OLIEHKA U UCKJTIOYEHHE CIIyYyailHbIX OLLUOOK, 0beC-
MeYeHue eAUHCTBEHHOrO pellieHUs NMPU HaJIUYUU
M30BITOYHBIX NAHHBIX; MUHUMHU3AUUS TOIPaBOK,
BHECEHHBIX B UBMEPEHHUS, U T.A.).

6.4. B xauecTBe MCXONHBIX YCIOBMUII AOXKHBI
ObITh 3aAaHbl MYHKTHI, YYaCTBYIOILHUE B 0OpaboT-
K€, OMOpHbIE CTAaHUMU, KOOpAMUHATbI Oa30BbLIX
CTaHL UK, MHTEPBAJIbl BPpEMEHHU 1S MOJEBbIX JaH-
HbIX, BKJIOYaeMbIX B 00pabOTKy, a TakKxXe I0JXK-
Hbl ObITh BBIOpaHbI fTapaMeTphbl BbIYUCAEHUA: KOP-
pPEeKTUpPOBKA yraa otrceyku (15°), Bb1OOp Tpomnoc-
depHoit Moaenu, BuiOOp MOHOC(hEPHON MoAenu,
BLIOOp BapuaHTa MCIIOJb30BaHUA 3PEMEPUL, Bbl-
OOp KOMOMHALUMM YACTOT U Mp.

7. IIOATOTOBKA OTYETHBIX MATEPUAJIOB
ITO PE3YJIBTATAM INHAMHWYECKOI'O
MOHHNTOPHHTIA

7.1. Ilo pe3ynbTaTaM MOHUTOpPUHTA HEOOXOAU -
MO COCTaBJIATh TEXHUYECKHE OTYETHI C IEPUOIUY -
HOCTBIO, YCTAHOBJIEHHON TEXHUYECKUM 3aJdHUEM.

7.2. B npoiiecce paboT HEOOXOAMMO COCTABJISITh
TEXHUYECKNE OTYECTHI:

10 OKOHYAaHUH pabOT MOHTaXa MU HACTPOUKM
CUCTEMbLI MOHUTOPHHTIA;

B IMpoLIeCC€ MOHUTOPHUHTA C IEPUOIANYHOCTBIO,
YCTAHOBJICHHOH TEXHUYECKUM 3aiaHHEM (ITporpam-
MOH IIPOU3BOACTBA padoT).

7.3. ITo OKOHYaHUM MOHTaXa M HACTPOIKH
CHCTEMbl MOHHTOPHHIa cjiacayer opoOpMUTDH Clie-
OYIOLIUE MaTepUaAJIbI:

) noscHUTeNbHas 3amMcKa (Ha3BaHHE opra-
HU3ALHUU U IO IMPOU3BOACTBA pabOT; aMHUHUCT-
PaTHBHasl MPUHAMIEXKHOCThL pailoHa padOT, OIM-
caHue 00BbEKTa paboT; colepKaHKE U HAa3HAYECHUE
padoT U T.11.);

2) KpaTKOe OIMUCaHNe METOAUKU HAONIOAEHUIA;

3) cBeAECHUS O NIPUHATON CHCTEME KOOPAUHAT
H BBICOT;

4) cBegeHuUsi 0 0a30BBIX U paboOUYUX CTAHLIUAX:

CXéMa YCTAHOBJICHHBIX CIIYTHUKOBBIX aHTEHH
0a30BbIX U pabOYMX CTAHLINNA;

adpPUChl MECTOITOMOXEHHUSI CIIYTHUKOBBIX aH-
TE€HH;

XYPHaJibl U a0pUCh] NIPEISATCTBUIA

aKTBI COAYU YCTAHOBJIEHHBIX CIIYTHUKOBBIX aH-
TEHH U1 HAOAI0AEHUS 32 COXPAHHOCTDIO;

Ha3BaHUS KOHTPOJIbHBIX MYHKTOB U UX YCJIOB-
Hble 0003HaYeHUs], BHECEHHbIE B PErMCTPALIMOH-
HBIA daiin;

GaMWINKY MCITONHUTENIEN NONEBBIX U KaMePaib-
HBIX paloT;

TUNT U CEpUHNHBIE HOMEpPA OCHOBHBLIX KOMIIO-
HEHTOB CITyTHHMKOBOM anrapartypbl (RHTCHHbI, NPH-
€MHHKA U T.[I.);

3aPUCOBKHU UIU (POTOrpapuMu YCTaHOBKH aH-
TEHHBI,

5) cBeaeHus 00 UCIOJIb3YEMOM MIPOrPAMMHOM
obecrieueHnu;

6) CBeNEHUS] O KPUTHUYECKUX nedopMaLusX,
[TPU KOTOPHIX OIOBELUAIOTCH 3aMHTEPECOBAHHBIE
JIULIA.

7.4. OTyeTHBIE MaTEPUAJIBI B [IPOLIECCE MOHU -
TOPUHTA MOTYT INPENOCTABIATLCS KaK B rpaduyec-
KOM, TaK ¥ B JJIEKTPOHHOM BUJE.

7.5. OT4yeTHbBIE MaTepPUaAbl B POLIECCE MOHUTO-
PUHIa JOJIKHBI COAEPXATh CNEAYIOLINE MATEPUAIIDI:

KpaTKas NMOSACHUTE/IbHAS 3alIUCKA;

CX€MbI pa3MeLLeHUA DA30BbIX CTAHLIMIA U KOH-
TPOJIbBHbIX TOYEK HA 3JaHUU, COOPYXEHUU;

HH(pOpPMaLIMA O CPOKaAX BBIMOMHEHUS U3Mepe-
HHH,
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BEAOMOCTH KOOpAUHAT, NeOopMaLIMOHHBIX Xa-
PAKTEPUCTUK, MOAJIEXALKX ONPEAENICHUIO CoTtac-
HO TEXHUYECKOMY 3aJaHHIO (ITpOorpaMMoOM NMpou3-
BOJACTBa padboT). B BenoMoctsix He0OOX0AMMO yKa-
3aTh BEJIMYUHBI N€HPOPMALIMOHHBIX XapaKTePUCTUK
3a OMNpeaesieHHbIE 3Talbl BpeMEeHH ¢ OLIEHKOM TOY-
HOCTH MOJYYEHHBIX BeJIMYUH. JOJXKHBI OBITh YKa-
3aHbI BEJIMYUHBI Je(DOPMAILIMOHHBIX XapaKTEpUC-
THUK 3a TEKYIUUU nepuosa HabIJeHUN U CyMMap-
Hbl€ 3HAYCHUS 34 BECh INepuon HabMIOAEHUH;

rpad@uku nepopmaumini (konedaHum);

pe3ynbTaTsel HabmoaeHui. Popma npeaocTaB-
NIEHUST pe3yJbTaTOB HAOMIOONCHUN HOJMKHA OBLITh
yKa3aHa B [IporpaMMe Mpou3BOACTBa padoT (B BUIe
KOOpAMHAT, I'paduMKOB U Ap.).

7.6. TIpH NOsIBJIEHUU KPUTHUYECKHUX BedopMa-
UM (konebaHui) nbo 6JIU3KHUX K HUM HEOOXO-
OUMO HE3aMETUTEIbHO HaMpasisTh UHPOPMALIHIO
BCEM 3aMHTEPECOBAHHBIM JIMLAM.

8. OBIIAAA TEXHUKA BE3OITACHOCTH

8.1. K pabore ¢ ammapatypo IONyCKamwTCs
JIMLA, MMPOLUSALINEG UHCTPYKTaX I10 TeXHUKe Oe-
30MaCHOCTH.
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8.2. TexHuyeckoe onrcaHMe CIIyTHUKOBBIX MPU-
€MHUKOB JOJDKHO COIepXaTh TPEOOBAHUSA IO TEX-
HUKe 0€30MacHOCTH U 0becrieYeHHIO 0e30MacHOC-
TU IJIsS 300POBbBs] OOC/IYXXMBAKOLIETO MEpCOHaNna U
OKPYXAKOLHUX TIOOEH.

8.3. K pabore ¢ annaparypoit 10ITyCKalOTCsI JTULA,
[pollealne o0y4eHUue ¥ U3yduBlIMe MHCTPYKLHIO
KCIUTYaTalUMy JJI1 UCTTONIb3YEMOM artnaparyphbl.

8.4. HeoOxoaumo crporo cobnoaath TpeOOBa-
HUA MO TEXHUKE 0e30MacHOCTH, U3JIOXKEHHBIE B
MHCTPYKUMH UL 3KCIUIyaTalliy arraparyphl.

8.5. llonp3oBaTtemo 3anpeuiaerca pa3oupars
armnaparypy U nNpou3BOAMTh Apyrue OIepalnuu,
He NPEeAYCMOTPEHHbIE MHCTPYKLIUEH I10 IKCIIY-
aTaLlMH.

8.6. ITonp3oBarenio 3anpeiuaercs pabora ¢ rpu-
eMHUKOM, UMEIOLIMM SIBHBIE TTOBPEXICHUS WU
nedexThI.

8.7. HacrosiTeIbHO peKOMEHIYETCS UCIIOJIb30-
BaTh MOJIHHEOTBOABI. IS MpeaoTBpalliCcHUs I10-
BPEXACHUNA OT HENPSAMBIX YIApOB MOJHHH (CKau-
KU HanpsXXEHHUA) aHTEHHY, UCTOYHUKH MHUTAHUSA
M MOJIEMB] PEKOMEHAYETCA OCHAIATH COOTBETCTBY-
IOLIUMH CpEeACTBAMU 3aUIUTHl, TAKUMH KaK, Ha-
[IpUMEP, I'PO303ALLUUTHBIN pa3psAIHUK.



[MPHUJIOXEHHE 1

THCC-IIPMEMHUMKMU UIA BA3OBBIX CTAHIIUN
1. Cepus Leica GRX1200 GG

[IpyueMHUKU OAHHOK CepuMu OO0ECIEeYUBAIOT
MOJIydeHUE HEKOPPEJIHUPOBAHBIX JAHHBIX BBICILETO
KayecTBa Npy JOOLIX yCnoBusx. OHU TOYHBI M
BCEX BUIIOB NIPUMEHEHHS 0a30BbIX CTaHUUMA. [TpH-
eMHuku GRX1200 GG Pro npuHMMaAOT CUrHa-
nel cnyTHUKOBBIX cucteM [JIOHACC u GPS,
smioyast L2C. Ilpu 3TOM MMeeTCs BO3MOXHOCTD
MoIepHHU3aUuuu no npuema curaanos GPS LS, eB-
poneiickoit cucrembl Galileo U KUTAHUCKOI CHUCTE-
MbI Beidou-2 (Compass). IIpyeMHUK UMeEET BCTPO-
edHHbli FTP-cepBep, NMo3BonsdmOlINil MPOCTO U
OBICTPO CKAaYMBaTh JAHHBIE BPYYHYIO 0€3 KaKOro-
OO0 crieLIUaJbHOTO NMPOrpaMMHOI0 o0ecneyeHus.
NUnu ucnonb3oBath pyHKUMI0 FI'P Push, no3so-
NAIOLYIO MOJHOCTBIO aBTOMAaTHU4YECKH BBITPYXAaTh
C NMpueMHUKa Ha ynaineHHbIM FITP-cepep. Takum
obpa3oM, HaJiMuyue BCTPOCHHOI'0O COBPEMEHHOTIO
NHTepHeT-UHTEpGEica B IIPUEMHUKE MMO3BOJIAECT

G PS-TtexHoOJMOTUA

THUN, KaBanbl

SmartTrack

UCKJIIOYUTD INePCOHATbHBIN KOMMbIOTEP U3 000PY-
IoBaHHs 0a30BOM CTAHIIHU.

Cepust Leica GRX1200 obecneuyuBaer noboit
MHpOpMaLIMEH, TpeOyeMON Uit OCYLUECTBIICHMS
BBICOKOTOYHOM CBEMKHM C ITOMOLIBIO BCeX THUIIOB
RTK- u 'MC-npueMHUKOB. OHU OCYIIECTBJISIIOT
nepenayy RTK- u DGPS-paHHBIX U3 MecTa pas-
MEILEeHUS M0 paguoOMOEMY MJIU MOOMJIBHOMY Te-
NepOHY WIM pacnpeacssioT JaHHbIE U3 LIEHTpa YII-
paBJICHHUs MO paagyuoOMOAeMy, MOOWILHOMY Tejie-
dony unu depes HMHTepHeT. IlomaepXuBaroTcs
dopmatel RTCM, cobcrBenHo LEICA, CMR u
CMR+.

IIpyeMHUKHU MOIYT NnepenaTbh OBa PA3IUUYHBIX
dopMaTa OAHOBPEMEHHO Ha ABYX pa3/IMYHbIX Yac-
TOTaX WIM UCIIONB3Yysl ABA Pa3lINYHbIX MEIUAYCT-
poicTBa (Hanpumep, paauo U teiacdoH). [Homaep-
XXUBAeTCS KBAHTOBAHHNE BPEMEHU.

SmartTrack

AByxyactoTHBHI, 12 L1+120L2, 20 Hz

Bpems, Heo6xoxMMOe IUIS 3aXBaTa CIIYTHHKA MOCJie BKIIOYEHUS [1PH-

eMHHMKA: OObIYHO 0K0J0 30 CEKYHA.

CoBpeMmeHHas TexHosiornuss GPS-u3MepeHu

[Tepe3zaxBaT cmyTHUKA MOCJE MOTEPH CAEKEHHS: OOBIYHO OKOJO
1 CeKyHIbI.

OueHb BbBICOKAs YYBCTBHUTEJbHOCTB. 3aXBaT C BEPOSATHOCTHIO OoJee
99 % nnsa Bcex BO3MOXHBIX HAOMIOAEHH MPH BBICOTAX MECTa CIYT-
HUKa dosiee 10 rpaaycos.

OyeHb HU3KMH WIYM: YCTONYUBOE CIIEXXCHHE 32 CUTHAJIOM.

TouHOCTh H3MEPEHHIi:

(Pa3a HecylIeH YacToThl

CnexeHue 3a caabblM CUrHAJIOM MPH HU3KHX YIJaxX U HeOJaronpu-
SITHBIX YCJIOBUSAX.
YMEHbIICHHE BIUSAHMS MHOTOJIYYEBOCTH. 3allUTa OT PaJuoroMeX.

Llul2:0,2 MM

Koa (rncesaonajibHOCTh) Ll unl2:20 MM
CratyC MHAMKATOPOB 3 CBEeTOAMOLA: IS MUTAHUSA, CIEXKECHUS 338 CIYTHUKAMH, paboOTHI C
NaMSAThbIO

Web-10oCTyn BKIIIOUEH

HONONMHNUTENBHO:

JICHUSA

Bec - | 1,2 Kr

Hvama3oH temmneparyp | [SO9022, MIL-STD-810F
Pabouuit —40°C go +65 °C
XpaHeHue —40 °C no +80 °C

KoHTpoab 1 KOHGHUTypaLuus NpUEeMHUKA ¢ IMMOMOLLBIO web-0pay3epa
yepe3 ceth Ethernet unu nmporoxon PPP. '

3amra nHGOpMaLHMH IO NMPpOTOKOAY SSL M yrnpaBieHre 10CTYIIOM.
JocTyn K maMsaTv nNpueMH#KKa o nmporokony FTP.

Leica GPS Spider.
[IporpamMmmHoOe obecrniedeHUe cUCTEMbBl yIipas-|/nsa yrpaBiaeHUsS oTaeabHbBIMH CTAaHUUAMU U ceTaMu RTK.

13



Ilpodoaxcenue npun. 1

Tun, kanansl JAsyxyactotHoiit, 12 L1+1201L2, 20 Hz

BraxHoOCTD [SO9022, MIL-STD-810F
Ho 100 %

BomoHenpoHHLIaeMOCTh MIL-STD-810F
BpeMeHHOE nmorpyxeHue Ha rmyouHy Do 1 M

Hoxab, NbUIb, MECOK, BETEP MIL-STD-810F, IP67/IP57
I'epMeTHYEH OT MOPBIBUCTOIO BETpa, JOXIOS, ITecKa M IMBUIN

BubpozaluuieHHOCTD 1509022, MIL-STD-810F
BrinepxuBaer BUOpauuu 6e3 rorepy npueMa cUrHana

HanpsixeHne nuraHus

HomMmuHanbsHO 12 B MOoCTOSHHOIO TOKA
Buenigui UCTOYHMK NMUTAHUS

2 KaHajla Nnuravus

Ot 10,5 no 28 B nocTossHHOTO TOKA
1 ocHOBHOM, 1 3amacHO

[TopThl

[TocnenoBaTenbHbIM
AHTEHHA

2

BBoa mapkepa coObITHH
BHemHuil reHeparop

Meporaws s » powamax RTKw DGPS_|
+

Leica nng SmartStation

Leica, CMR, CMR

RTCM v2.1/2.2/2.3/3.0

JIpyrne naHHbIe

«Cpipble» gaHHbIe Leica LB2

BINEX A "
NMEA 0183 n
NTRIP - ~
|Vurerpuposannuii cepeep NTRIP | n

OapHoBpeMeHHas nepenaya B pexume RTK Jna aByx mopToB, B OAHOM WM pa3sfivdyHbiX PopMaTax

2. Ilpyemuuku Trimble NetRS NeACTBYOLIEH 0a30BOM CTaHUMU. B ee cocTraB He

. TpebyeTcsa BKJIIOYATb JOMOJHUTENbHBIA KOMIIbIO-
[IppemHuk Trimble NetRS crneumnansiio npen- peoy a .
Ha3HAYEeH 1S YCTAHOBKM B KAyeCTBE MOCTOSHHO TE€p — AOCTAaTOYHO MPOCTO IMOAKJIIOYHTHL DA30BYIO
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cTaHImw K Ethernet-rmopty U HACTPOUTH Iepeaa-
4y JaHHBIX HEMMOCPEACTBEHHO ITOJb30BaTENSAM UIU
B LLEHTp 00paboTKH ceTH 6a30BLIX CTAHLMIA.

B cnyyae nepeboeB B IMEKTPOCETH UM HA JIU-
HUU CBA3U INPUEMHUK UMEET EMKUM BCTPOCHHBIU
aKKYMYJISITOp M OOJBIIYIO BHYTPEHHIOIO NaMSTh,
KOTOPYIO MOXHO ITPaKTHYECKM HEOTPaHUYSHHO pac-
IUIUPATh ¢ ToMOLbIO BHeITHMX USB-ycTpoiicTB, Ta-
KX KaK MOIY/IH (hiI3LI-IaMsITH UWIH XECTKUE TUCKHU.
ITocne BoccTaHOBNEHUS CBSA3M (DaiIbl USMEPEHUI
OyayT aBTOMaTU4YECKH OTIIPAB/ICHEI ITOJIb30BATE/ISIM.

Hactpoiiku U coctogsHue 6a30BOM CTaHLIMU
MOXHO IPOBEPUTE C TTOMOIIBIO 3KPaHA U KHOITIOK
Ha IepeJHEH IMaHEAU TIpUEMHHKA, a TaKKe AUC-
TAHLUUOHHO C JIIOOOro KOMIIbIOTEPA, MOAKIIOYCH-
HOro X UHTepHeTy. YNoOHBIN BCTPOEHHBIA Web-
UHTEpPEHC TPUEMHHKA Ha PYCCKOM A3BIKE IMO-
3BOJISIET BHINOJIHATH BCE HEOOXONUMBIE OIEpaLivH.

72 KaHana:

TOYHOCTB:

| ToyHOCTD:

ToyHOCTb:

NUHuuuanuzaums

HagexxHocTb MHUHHATU3AUU U

Kopnyc

Pa3mepbl

BonoHenpoHHULIaEMOCTh

YnaponpoyHOCTb U BUOPO3alINIIEHHOCTD

IIpodonicenue npua. I
besormacHOCTh DJOCTYIIAa 00ECIIEYUMBACTCS UHIVBH-

OVaJibHBIMU NApOJAAMU OJA KAXIOU CPYIIHI

[10JIL30BaTEICH.

Obuue xapakmepucmuku

Texuonorusa Trimble R-Track

CoBpeMeHHas texHonoruss Maxwell GNSS

BBICOKOTOYHEIN KOPPEIASITOP U3MEPEHU TICEB-
nonanbHOocTed Mo curHanaMm GNSS

Pa30BbIc U3MEPEHUS HA 4YACTOTaX CHUCTEMBI
GNSS ¢ o4eHb HU3KHM YPOBHEM IIOMEX, C TOY-
HocThIO < 1 MM B nonoce 1 I'nl

[IpencraBieHUEe OTHOLIEHUSA «CUTHAI-ILIYM» B
Buae dB-Hz

IIpoBepeHHass TexHosorusa Trimble masa cne-
XEHHUS 32 CIIYTHUKAMH C MaJbIMHU 3HAYCHUSIMU
BbICOT HaJ TOPHU30HTOM

NAVSTAR: L1 C/A xoa, L2C, da3za Hecymeit L1/L2/L5;
[JTIOHACC: L1 C/A xoxn, L1 P xon, L2 P xon, ¢asza Hecymeit L1/L2;

SBAS WAAS/EGNOS

BeinoaHeuue audpdepeHIUMANBHON ChEMKHM ¢ KOTOBBIM CHTHAJIOM

B nmnane: £0,25 M + 1 MM/KM
[To BrIcOTE: £0,50 M + T MM/KM

BheinmonHeHUe CTaTUYECKOU CheMKHU (PEXMMBI: CTaTUKa, ObICTpass CTaTUKA)

B naaxe: £5 MM + 0,5 MM/KM -
[To BeicoTE: 5 MM + 1,0 MM/KM

BbIMONHEHNE KMHEMATHUYECKON ChEMKU
(TOonbKO B KauecTBe poBepa nog yvipasatHueMm 110 GPSNet)

B rmnane: 10 MM + 1,0 MM/KM
[Io BricoTe: £20 MM + 1,0 MM/KM

T

MeHee 10 cexyHa
oonee 99,9 %

dusnyeckue XxapakKTepruCTHKH

MOJHOCTbIO TEPMETHYHBIA

24 cmX12 CMXS CM

Bbmepxuﬁaer norpyxenue B BOAY Ha 1 MeTp (CTaH.I!apT IPX 7)

BbmepxusaeT NajeHNe C BLICOTHI 2 M Ha XECTKYI1O MOBEPXHOCTh

BubpocroiikocTh 40 G B COOTBETCTBUM €O cTaHgapramMu MIL-STD-810F, FIG 514.5C-1
Bec 1 .55 Kr (cO BCTpOEHHbIM aKKYMYJIATOPOM)
PabGoyas Temneparypa | ~4( °C — +65°C
‘Temnepartypa XpaHeHHUA —40 °C — +80 °C
BnaxHocTb _] MOJIHOCTBIO BOﬂOHenpOHHuaei»{
DNEKTPHYECKUE XapaKTePUCTHUKHU
DNEKTPONUTAHUE: Bxon mutanus ot 10,5 no 28 B nocrt. Toka Ha nopt Lemo ¢ 3aiumToi
OT TEpEHAaINpPAXEHW
Bxoa nuranug ot 9,5 10 28 B nocCT. TOKa Ha 26-KOHTAKTHLII pasbeM
D sub ¢ 3amwMTON OT nepeHanpskKeHus
[loTpebngemas MOWHOCTD I< 4.8 Br
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Oxonuanue npua. 1

77 , NAVSTAR: L1 C/A xon, L2C, da3a necymeit L1/L2/L5;
RaHata. INMTOHACC: L1 C/A xoa, L1 P kxon, L2 P koxn, ¢asa Hecyuwreit L1/L2;
SBAS WAAS/EGNOS

AKKYMYJISITOPDI: BCTPOCHHAs JUTHUI-MOHHasa Oatapes 7,4 B, 7800 MAu, Ha 15 yacoB
HEINpepLIBHOM padOThl, ABISIETCH PE3EPBHBLIM UCTOUYHUKOM MUTAHUA.
BcTpoeHHoe 3apanHoe YCTpOCTBO A4 3apsiiKW BHYTPEHHETO aKKy-
MYJISITOpa MPHU HaANPSAXEHUM BHELIHEro rnutaHug oosnee 15 B

Csa3b, 0OMeH M XpaHeHUe JAHHBIX:

- OyukunoHupyer Kak NTRIP-cepBep v KiHeHT;
- LAN-nopt ansa noakmoueHud K ceraMm 10BaseT/100BaseT
- 3 cranpaprapix DB9 RS232 nopra

- Bluetooth-nopt

- USB-nopt

Perucrpauus «coippix» L1/L2 GPS-gaHHbIX (B pexnme «Cratuka») npnbau3uTeabHo B TeueHue 162() gacoB
C MHTEPBAJIOM 3aIMUCH vepe3 15 cekyHa oT 6 CyTHUKOB (C MCNOJb30BaHHEM 59 MO BCTpOEHHOI naMsTH)

B0o3MOXHOCTD NMOAKNIOYNEHUA BHELIHHUX YCTPONUCTB XpaHEeHHST JaHHBIX

UurepBan onpenejieHuss Koopausar ¥ 3anucu {1 T, 2 o, 5 T, 10 Tu u 20 T
MAHHBIX

RT17/RT-27, CMR, CMR+, RTCM 2.1, 2.2, 2.3, 3.0, BINEX
HTML-6pay3sep Internet Explorer 5.0 1 Bbnie, Netscape 4.78 u BHILIE

1 aHTeHHbBIN ITOPT, KOTOPLIM NMOJACPXMBaeT J100y10 aHTeHHY Trimble reogesnyeckoro kiacca, BKIIOYas
Trimble Zephyr Geodetic 2 1 Trimble GNSS Choke Ring
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[TPHJIOXEHMUE 2

[IPOTPAMMHOE OBECIIEYEHUE FA3OBBIX CTAHIINHA

1. Leica GNSS Spider

GPS Spider — uHTErpMpOBaHHBIi TAKET IPO-
rpaMMHOTO 00ecrieYeHUs 11 KOHTPOAS U yIIpaB-
JIEHUA KaK OTAE/IbHBIMU CTAHUMAMHU, TAK U CETS -
MU 6a3zoBpix ctanuuii. GPS Spider aBasercsa Mo-
AYyAbHOM, HapalMBacMON CUCTEMON, B KOTOPOH
BOIUIOLUEHBI NEpeNOBbIC PELUCHUS AJIA MOCTOSIH-
HO IEUCTBYIOLLMX BBICOKOTOYHBIX ceTeit RTK
(SpiderNET), LieHTpa/IM30BaHHOIO paclpoOCTpaHe-
HUS JAHHBIX, C BO3MOXHOCTbIO YIIPABJICHUSA JAH-
HBIMH, & TAKXKe coopa U 0OpabOTKU JAHHBIX.

Leica GNSS Spider umeeT HeCKOJbKO MOAY-
el 1 MOXET OBITh pacliMpeH pas3IMYHbBIMU PYHK-
MSIMH, B TOM 4YHUCJE IS MMPEAOCTaBJAEHUS CETe-
BbIX AuddepeHLHaNBHBIX MOIIPABOK i pabOThHI B
pexume RTK Ha 6onbiuom yoaneHuu (SpiderNET
Network RTK), LieHTpa/1M30BaHHOIO pacnpocTpa-
HEHUS JaHHBIX IJIS1 [IOCTOOPAa0OTKH.

Leica GNSS Spider, nonnepxupaer GNSS-
npueMHUKM Leica cepuii System 1200, GM X900 u
System 500, a TakXe CIYTHUKOBBbIC NMPHUEMHUKU
APYTUX MTIPOU3BOJAUTENECH.

YcTaHOBUB TONBKO OAHY 0a30BYIO CTAHLIMIO 1101
ynpaBieHueM GNSS Spider, BO3BMOXHO B Oyay-
1IIeM Hapall¥BaTb KOJAHWYECTBO 0A30BbBIX MPUEMHU -
KOB ISl CO3JAaHUS CETU peEPEHLHLIX CTAaHLIUH.

Ha HayanbHOM 3Tane nporpamMma GPS Spider
MOXET ObITh YCTAHOBJIEHA B TaKOM KOH(MUIypaUuuu,
KOTOpas 103BONAET 00eCcneurMBaThL aBTOMaTU3UPO-
BAHHBIA MPHUEM CITYTHUKOBbLIX JAHHBIX C OAHOH WU
HECKOJIbKUX pe(PepeHLHbIX CTAHUM{ C ABTOMATH-
yeCKHUM Ipeodpa3zoBaHUEeM NAaHHbLIX B (opmar
RINEX, npoBepkoit KayecTBa, COXpAaHEHUEM JAH-
HBIX HA >)KECTKUH JUCK KOMIILIOTEpPA, 3aANTUCHLIO CO-
obiTuil. UMeeTcsa cayxba FTP nng pasmewenus
daioB «CHIPbIX» U3MEpPEHH B ceTH Internet.

[Iporpamma GPS Spider MoxeT OBITh YCTAHOB-
JIEHa B KOHQUTYpaLUU, [TO3BOJIsIOLIeH QPOPMUPO-
BaThb CIIYTHUKOBbIE AUPPepeHLIMATbHbIE TTONIPaB-
KU B peaJIbHOM MaciluTtabe BpeMeHU I/ TPaHCIU-
pPOBaHMA MX MO pagUOKaHaNly, COTOBbIM CETIM, B
cetd Internet. dndpdepeHManbHble TOIpaBKu
MOTYT ObITH CHOOPMUPOBAHLI B pa3nuyHbIX opMa-
Tax, BKJIo4as obieucnosnb3lyeMblii popmat RTCM.
GPS Spider MoXxeT 0IHOBpeMEHHO CO31aBaTh I10-
[IpaBKX pa3/iMyHbIX GOpMaATOB U TUMOB I pabo-
Thl B pexxumax RTK, DGPS ot oanHo4yHbiX 6a30-
BbiX CTAHUMH U ceTeBbIe nonpasku Bujaa VRS, FKP
OT HECKOJIBKUX CTaHLIUHU.

[Tporpammubiif Moaynb Leica GNSS SpiderNET
npeaHa3HayeH N9 aHanu3a JaHHbIX PEaJbHOrO
BpEMEHHU, MTOCTYNAIOLLMX OT 6a30BbIX TPUEMHUKOB,
U MOJEeNUPOBAHUS OLUMOOK CIIYTHUKOBBIX U3ME-
peHUii B 00J1aCTU CETHU pedepeHLHbIX CTAHLIHIA.

CereBble AU PepeHIIMATBHBIE MTOMIPaBKU 00ecIIe-
YUBAKOT NOCTOSHHYIO TOYHOCTh M HAAEXKHOCTD U3-
mepeHU B pexxuMe RTK. CeTteBble OnMpaBKu MO-
ryT dopMupoBaTbcad Ha OCHOBE ctaHaapTa RTCM
V3.1 ¢ ACIIONBb30BAHMEM CITELIMANIBHO pa3padboTaH-
HBIX TEXHOJIOTUH no3suuuoHupoBaHusg Leica MAX
1 1-MAX.

HoBag koHuenuusa paboTbl ¢ CETEBHIMUA AU -
dbepeHUuanbHbIMU NonpaBkaMu MAC (Master-
Auxiliary Concept) no3BosisieT ObICTPO M HaHEX-
HO I10J1y4aTh TOYHOE MECTOITOJIOXKEHUE B CETH pE-
¢epesunHbix craHiMid. [Tpu aTom Leica GNSS Spider
[IPEAOCTABISECT BO3MOXHOCTh pabOTaTh B PEXUME
RTK nions3oBarenssM obopynoBaHusa dpupmel Leica,
a TAKXKe U APYTHUX NPOU3BOJUTEIICH.

Moaynp cereBoit 06pabotku Leica GNSS
SpiderNET monHOCTBIO NMOANEPXHUBAET CHUTHAJbI
cnyTHUKOBBIX cucteM GPS/ITTOHACC nipu co-
30AHUM BCEX CeTEBLIX UM PEPEHIIMANBHBIX MTOMNpPa-
BOK B peaJibHOM BpeMeHH. Leica GNSS Spider saB-
NSIETCS CPEeACTBOM IS OpraHM3alvy CEPBUCA I10-
3ULITUOHHUPOBAHUSA B CETsIX 0a30BBLIX CTAHUUM Ha
CaMOM COBPEMEHHOM YPOBHE C HMCIIOJIb30BaHUEM
GPS/TJIOHACC-curHanos.

[lporpammubiil Monoynb Leica GNSS Spider
Positioning Mo3BOJSAET NMPUMEHSATb TEXHOJOTHUIO
CIYTHUKOBOTO MO3ULMOHHUPOBAHUS B PEAJIbHOM
BPpEMEHHU WM C IMOCTOOPAaOOTKON HaHHBIX IJis1 OT-
CJIeXXMBaHUA ABUXEHHUS aHTeHH 0a30BBbIX CTAHLIUH,
a TAKXE reoae3uueCcKoro MOHUTOPUHIA Pa3inyHbIX
00beKTOB U coopyxeHuit. IlozuLimoHupoBaHUe
MOXXET OCYULIECTBISTLECI OTHOCHUTENBEHO OIUHOYHOMN
0a30BOM CTAaHLUMU WJIM C NMPUMEHEHUEM CEeTeBbIX
[IOINpPaBOK.

B nononHeHue K Leica GNSS Spider cyuiectBy-
eT nporpaMMHoe obecneyeHue Leica GNSS QC nnd

KOHTpOAA KayecTBa 1 aHanuza GPS/TJIOHACC-
JaHHBbIX.

2. Trimble GPSBase

Trimble GPSBase — nporpaMmMmHoe obecrnieye-
HUE N YIIpaBJIEeHUS OJMHOYHOM 0a30BOM CTaH-
uueid. OHO MO3BONSET MPOU3BOAUTD 3aUCh JAH-
HbIX IJi1 TIOCTOOPA0OTKM M nepenaBaTb UX B pe-
aJIbHOM BPEMEHMU.

Trimble GPSBase noamepxuBaeT 00 AecATU
Pa3/IMYHBIX CLIEHAPUEB MNepeaavu MoMNpaBoK B pe-
XXUME peaJibHOIro BPEMEHU. DTO NMO3BOJISIET OAHO-
BPEMEHHO Iepenasath Aud@epeHLIHaIbHbIE [10-
npasku B ¢opmatax CMR u RTCM.

OrnepaTopy 6a30BOil CTaHLUMU AOCTYITHA MO/I-
poOHast MUHPOpMaLIUS O KOJIMYECTBE M PaCIlOJIO-
KEHUU CNYTHUKOB HAa HEeOECHOM cdepe, craryce
GPS-adpemepnn, ananuze snayenuit DOP, a rax-
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Xe NeTATU3NPOBaHHbBIE OLIEHKU 3 PeKTa MHOTO-
NIy4eBOCTU U MOHOC(EPHBIX OLLIUOOK.

3. Trimble GPSNet

[TporpammHoe obecrieyeHue Trimble GPSNet
no3soJisieT co3nath coBpeMeHHyio [JIOHACC/
GPS-uHOpacTpyKTYpy M3 HECKOJBKMX 0a30BBIX
ctanuuii. Ucnonb3dys Trimble GPSNet, MOXHO
VIIPaBJIATh CEThIO MOCTOSTHHO ASHCTBYIOLINX 0a30-
BBIX CTAHLIMIA Ha HEOOXOMUMBIH palioH padoT. Oobe-
OVHEeHUE OJUHOYHBIX 6a30BEIX CTAHLIUI B €IUHYIO
CEeTh OCYILECTBIISETCS, UCIIONb3YS pa3/inuyHbIe Ka-
HAaJTbI CBSI3M.

[TporpamMmHoe obecrnieyeHne Trimble GPSNet
MpeIOCTaBsIeT BO3MOXHOCTh ITOJITHOI'O AMCTAaHLIU -
OHHOTIO YITpaB/ieHUs BCeMU 6a30BhIMU CTAHLIUAMHU.
Bce HeoOxoauMele mapaMeTphl (KOJIMYECTBO MPHU-
HUMaeMBIX CryTHUKOB, 3HaYeHUuss DOP, s dext
MHOTOJIYYEBOCTU M T.A.) JIETKO KOHTPOIUPYIOTCA
OIEPATOPOM CETH.

g kaxagon 6a30BOM CTaHLIMU UHAWBUIAYAIb-
HO YCTAaHABJIMBAIOTCS Yacrora cOopa JaHHBIX, BE-
JNUYWHA MacKW BO3BbILIEHHUSA, POpMAT 3aIlIUChHIBA-
€MbIX JaHHBIX U ApYyTHe MapaMeTpHl.
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BaxHoit dpyHKUMeH mporpaMMHOro odbecneye-
HUA Trimble GPSNet aBisgerca NOCTOSHHBIN KOH-
TPOJIb LEJIOCTHOCTH BCEil CUCTEMBI 0a30BBIX CTaH-
[IUI ¥ [TepelaBaeMbIX IMoTpeOUTeNIo AaHHBIX. Ore-
patop [JIOHACC/GPS-undpacTpyKTypbl MOXET
ObITh HEMEIJICHHO OITOBELLEH O HEITOJaAKaxX B pa-
00TE CUCTEMBEI.

Nns pa6otst ¢ TMTOHACC/GPS-undpa-
CTPYKTYpPOH B pEeXHUME pe€aJlbHOIO BPEMCHH
MMOAL30BATENI0 HEOOXOMUMO COSINHHUTHCS C AU -
HBIM BBIYMCJIUTEAbHBIM HEHTPOM CE€TH, UCITOJIb-
3ysa, HanpuMep, GSM- unun GPRS-coenuHe-
HUE.

[TporpamMHoe obGecrieyeHne Trimble GPSNet
MIMEET MO1YJIb aBTOMAaTHYECKOM 3arpy3KH OBICTPHIX
adeMepun U3 UHTEpHETA, YBEIMYUBASA TEM CaMbIM
HAIEXXHOCTb CUCTEMBI.

B nocrobpaboTke Trimble GPSNet obecre-
yyBaeT YOOOHBIM JOCTYN K JaHHBIM JIIO0OI Oa-
30B0i1 ctaHuuy Yepe3 FTP win UaTepHeT. Bo3-
MOXXHOCTb aBTOMAaTHYECKOTO apXUBUPOBaHUA NaH-
HeiX 6a30BeIXx GPS-cTtaHuuit B dopMatel Rinex
Hatanakauwiau Trimble Dat Zip nossonser Max-
CUMaIBHO 30 (PEeKTUBHO MCIIONB30BATh (PanjIOBOE
IPOCTPAHCTBO CepBeEpa.



NPUJTOXEHHWE 3

INMPOTPAMMHOE OBECITEYEHME JJII ObPABOTKH 'HCC-JAHHbBIX

1. LEICA Geo Office

LEICA Geo Office obecnneyuBaet Bce He0bXO0-
IUMOe VIS YIIpaBJIeHUs, BU3yanmu3auuu, oopador-
KM, UMIIOpPTAa M DBKCIOpPTa JAaHHBIX M3IMEPEHUH,
cobpanHbIx ¢ rmomowbio GPS/ITTTIOHACC-npuem-
HUKOB., AHanu3 U 00paboTKa JaHHBIX OCYLUECTRIIS -
IOTCS pas3feabHO UMK COBMECTHO.

JlaHHbIe CITYTHUKOBbIX TIPUEMHHUKOB YITpaBJIsI-
IOTCST OOHOOOPA3HO C IMMOMOLIBIO CTAHAAPTUIUPO-
BaHHBIX NpPOrpaMMHLIX QPYHKUUM U €AUHOTrO To-
TOKA JaHHbIX.

LEICA Geo Office coaepXuT cneaylonue CTaH-
napTHbie QYHKLUH:

yripaBjieHWE JaHHBLIMU;

HacTpauBaeMblii UMIIOPT U IKCHOPT NAHHBIX;

cpeactBa gt GNSS;

BU3YyaJM3allUSI U pEAAKTUPOBAHUE;

NpoCTOe CO3MaHUE OTYETOB,

CtaHoapTHble PYHKLUUM MOTYT ObITh paclly-
PE€Hbl NONOJAHUTEJIBHBIMU MOAVJISIMU:

obpadotka GPS/TJIOHACC-u3mepennii;

Npeodpa3oBaHUE KOOPJUHAT;

uMmnopt gaHHbIX B RINEX-dopmare;

YpaBHHUBAHHE CETU;

akcnopt aaHubix B GIS/CAD-dopmarax.

HMMniopT naHHBIX MOXHO OCYWIECTBIATLCSA C KapT
namsatu CompactFlash, HanpsiMylo U3 HHCTPYMeH-
TOB, 4 TAKXKE M3 TEKCTOBbIX (PaNJIOBbIX WU 4Yepe3
ceThb Internet. SKCHopT pe3ynbTaToB BMECTE C KOAA-
MU U aTpUOyTaMy TOYEK, JIMHUU U APYIMX OObeK-
TOB MOXHO BbIITOJIHATD B Jit0ObIE nporpaMmbi CAD,
GIS u npyrue Kaptorpadpunieckme CUCTEMbI.

Co3naBye KOOOBOrO JAMUCTA, AWCHETYEp JaH-
HbIX, peaakTop GOopMaToB U 3arpy3ink OOHOBIIE-
HUST BCTpoeHHOro [10 — ocHOBHbIe cpeacTBa as
GPS/TJIOHACC-npueMHUKOB.

OcHoBaHHbIN HA HTML-dopmare redeparop
OTUYETOB MO3BOJISIET OLICTPO HACTPOUTH BUI M BbIO-
parb caMbie HEOOXOAUMbIE JaHHbIE,

IHocmobpabomka GPS/TJTOHACC-uzmepenuii

DTOT MOAY/bL 00padaThIBAET BCE TUIMbI «ChIPhIX»
panHbix GPS/ITTOHACC. OaHO U3 0OCHOBHBIX IpH -
NOXEHUN — Kinaccuyeckas oOpaboTKa 0a30BbIX
JIMHUM B reofe3nuyecKux OropHbIx ceTssx. Moaynb
TAK>XKE UCTIONDL3IYETCs 1St ONPEACACHUS TOYEK Tpa-
EKTOPUN Ha nepuoiabi OTCYTCTBHUSI PaaHOMOAEM-
HOM c¢Bsia3u, kKorna RTK-nonpasku He nepenaBa-
nuck. s BolumcneHus 0a30BbiX JUHMIT MOXHO
MCMOJIB30BATh HACTPOHKHU MO YMOMUYAHUIO, YTOOLI
MPOBECTH BeCb MPOLIECC B MOJHOCThIO aBTOMATHU-
3UPOBAHHOM pexXume. st KpuTuyecKux JTMHUMR U
CreLMaJbHbIX MCCNEA0OBAHUIM 00paboTKa MOXeT
ObITb POBEAECHA BPYYHYIO. DTOT PEXUM OYEHD XO-

poLl ANt ONBITHBIX MOJL30BATEJIEN, KOTOPbIE MO-
ryT CO34aTh CBOU COOCTBEHHEBIE HACTPOMKU U CLIE-
Hapuu oOpaboTKM naHHBIX. JlUcneTyep pe3ysibTa-
TOB COAEPXHUT MHOXECTBO rpaU4YecKUX CPEACTB
I aHAJIU3a U CO3aHUA OTUYETOB, KOTOPhIE ITO-
3BOJISAIOT 00Jiee AECTaJILHO PacCMOTPETh MOJYUYEH-
HbIA pPEe3YJIbTAT IIEPeH €r0 OKOHYATEIBHON 3aru-
CbIO B (hanl.

B LEICA Geo Office ecTb rosiHbI HaGop 6MO-
JIMOTEK U (DYHKLMH 110 OIIpeneseHUIO CHCTEM KO-
OpPAMHAT U NpeoOpa3OBAHUIO U3 OOHOM CUCTEMBI B
OPYTYyIo.

Ectb BO3MOXHOCTb UMNIOPTUPOBATH 1Sk O0pa-
0otku B LEICA Geo Office uamepenus, nony4yeH-
Hpie ¢ noMow bl GNSS-npUeMHUKOB ApPYrux
npoussoauteneit, 8 RINEX-dopmare (Receiver
INdependant EXchange format), craBuieM ctaH-
NAPTHBIM (PopMAaTOM OOMEHA JAHHBIMU CIIYTHM-
KOBbIX HAaOMIOAEHUIA.

Moayns YpaBHUBaHUS ceTed [TO3BOASAET KOM-
OMHUPOBATDH BCE THUITLI AAHHbBIX, [TOAYYEHHbIX OT pas-
JIMYHBbIX UHCTpYMEHTOB, — GNSS-npueMHUKOB,
TPS (TaxeoMeTpoB) U HUBEJIUPOB WU, HAOOOPOT,
YPaBHATb UX OTAEJALHO IO METOAY HaMMEHbLUUX
KBaApaToB IS TTOMCKAa HAWJIYYILErOo pELUeHHs U
[MPOBEPKU COBMELUEHMSI C VXK€ U3BECTHBIMU KOOP-
NUHATAMH KOHTPOJIbHBIX TOYEK. MolIHAas cTaTHYec-
Kasi OTOpPAKOBKa ITO3BOJIIET HAXOAUTD IpyObie OLLIUO-
KM U ripocyeTbl. Monynb YpaBHUBaHuUS ceteil 6a3u-
pyeTcsi Ha nporpaMmMHoM sape MOVE3 co sctpo-
€HHbIMU CTPOTMMHM aJrOpUTMaMM YpaBHUBaHUSI.
[IporpamMMa ypaBHHUBaeT TpexXMEPHBIE CITYTHUKOBLIE
CETU. YpaBHUBAHHUE MOXET ObITh KaK OTIAECILHLIM T10
TUITY CeTHU, TaK U COBMECTHBIM. Ellle OAHO n0CTO-
UHCTBO Moaynsa YpaBHUBaHUSI ceT€ — 3TO BO3-
MOXXHOCTbD CO3JaTh K aBAIU3UPOBaATh OYAYLIYIO CETh
IJ15 OLEHKU €€ JaJIbHEHIIEro NMpuMeHEHUS.

JlaHHBII1 MOIYAL MO3BOJSET MU3BJAEYL TOUYKHU,
BKJIIOYasl TeMAaTUYECKUE Koabl, U3 npoeKTa LEICA
Geo Office u cpopmupoBats aiinsl B popmarax
AutoCAD DWG, MicroStation DGN, Maplnfo
MIF win DXF.

2. Trimble Geomatic Office

Trimble Geomatic Office — 310 nporpamMMHoe
obecrnieyeHue frimble, KoTopoe 0ObeaMHAET B ce0e
BCe acnekrol padotwl ¢ GPS.

OcHogHbie C8OUCMBA NPODAMMHO20 00ecne4eHus.:

obpaboTka GPS 6a30BbIX TMHUIA:

ypaBHUBAHHUE;

KOHTPOJIb ¥ NMPpOBepKa KayecTBa faHHBIX (QA/
QC);

CO3JaHNE OTYETHOMW NOKYMEHTALIUU;
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YIIpaBJIEHUE NMPOCKTAMMU;

HMIIOpPT apXUBUPOBAHHbIX npoekToB u3 10
GPSurvey.

IIpocMOTp CXeMBbl ChbeMKHU HCIIOAb3YeTCHd IUIA
peldakTHPOBAHUS «ChIPbIX» JAHHBIX, aHAJIU3a pe-
3YJAbTATOB CheMKHU, 00paboTKU GPS 6a30BBIX H-
HWUY U BBINTOJHEHUS YPABHUBAHMS 110 METOAY HAU -
MEHBLIUX KBaAPaToOB.

Paitnel [TO Trimble Survey Controller, Bkiio-
Jarouue Mooy KOMOMHALMIO U3MEPEHUH B pe-
ATbHOM BpEMEHHU, «ChIpbIX» GPS-gaHHBIX:

GPS-naHHble KMHEMAaTUKK B peajibLHOM Bpe-
MeHH (RTK);

«coipeie» GPS-pnanHbie B opmarax Trimble u
RINEX;

JaHHBIE U3 APYIMX NPOEKTOB 4yepe3 dopmart
Trimble Data Exchange Format;

JaHHBIE C O0OPYNOBaHUSA OT APYTHX IPOU3BO-
pureneit, HarpuMep, Nikon, Leica, Trimble (Carl
Zeiss), Sokkia, Topcon, Trimble, TDS, SDMS.

OOLMpHBII HAaGOpP MHCTPYMEHTOB IPOBEPKM
KayecTBa oOecCrieyuBaeT ObICTPBIA U TOYHBIA AOC-
TYII K UHPOpPMaLMH O KAYeCTBEe JAHHBIX.

MowHEIH Moaynas ypaBHUBaHUA Network
Adjustment, UCTNIONB3YIOIUI MeTON HAUMEHBILIMX
KBaZpaToB, A0CTyneH U3 IlpocMoTpa cxeMsbl CreM-
KA (Survey View). ECTh BO3MOXHOCTh BKJIIOYATh U
UCKIIIOYATh OTACHBbHBIC BEKTOPA U3 YPaBHUBAHUA.
Pesynbrathl HaGnoneHUI MOryT OBITH BOCTpPeOO-
BaHbl WIN OTKIIOYEHEI TAKHUM Xe 00pasoM.

[locne ypaBHUBaHUA U1 KaXAOrQ ITYHKTa B
OKHE IMPOCMOTpPa CXEMBl CHEMKHU MOKA3hIBAIOTCH
JUIANCH O1UMOOK (B ru1aHe M 1io Beicore). [1o atum
AaHHBIM MOXET ObITb OLIEHEHO KayeCTBO U3Mepe-
HUW U YpaBHUBAHMUS.

KOHTpOAb KayecTBa U3MEpPEHUI pealn3yercs
C MCIOJBb30BaHUEM cHUCTEMbI KOHTpoasa QA/QC
(Quality Assurance/Quality Control). B kaxgom
monyne Trimble Geomatics Office ecTb HHCTpyMeH-
Thl, KOTOPbIC TTOMOTalOT YCTAHOBUTb BBICOKHE CTAH-~
NapTel Ka4yeCTBa BBIMOJHAEMbIX pabOT U NPH He-
00XOOMMOCTH HAWTH HEAOCTOBEPHbIE NAHHBIE BO
BCEM MAaCCHUBE U3MEPEHUM.

OKHO peAaKTUPOBAHUS «ChIPBIX» NJAHHbIX BhI-
BOOUT Ha 3KpaH rpa@uk JaHHbIX CbeMKU B 3aBU-
CUMOCTHU OT BpeMEHHU. BCeBO3MOXHbIE HACTPOIKHU
MO3BOJISIIOT OMBITHBIM IMOJIb30BaTENsIM aHAJIMU3U-
pOBaTh pa3NUUYHBIE KOMOMHALIMM B3aMMHbIX IIe-
PEMEHHBBIX J/i1 KOHTPOJIS KavYecTBa JaHHBIX U
moucka npoodseM, BO3HUKLIMX IMpu o6padoTke. [Ing
HaYMHAIOWIVX MMONL30BATENECN U AJISI TEX, KTO HYX-
naercd B OBICTpO 00paboOTKe 1o CTaHAapTHOM
cxeme, Trimble Geomatics Office obecneuyiBaer-
CS1 MAKCUMAaJIBHO BO3MOXHOE UCIONIb30BAHUE MPO-
BEPEHHBIX Ha NPAKTHUKE NnapaMeTpoB obpaboTKH
(YCTAaHOBJICHHBIX MO YMOJ4aHUIO) U rpadmuyec-
KUX UHCTPYMEHTOB AJIsl PENAKTUPOBAHUSA U NPO-
CMOTpA pe3yNbTaTOB ChEMKU U Iepexoa B 3aBep-
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IIAOLLYIO CTaIWIO paboThl Hal NMPOEKTAMH, BKJIIIO-
YaIOUIMMH BBICOKOKA4YE€CTBEHHYIO I'€OAE3UUYECKYIO
CBEMKY.

[TO Trimble Geomatics Office no3sonser co3na-
BaTh Gonee 14 BuaoB otueroB. ECTh BO3MOXHOCTE CO-
3MaHUs COOCTBEHHOIO (popMaTa BEIBOLAMMOIO OTYETA
W COXpaHEHUS €ro 1 JanbHEHIIEro HCITOJIb30BAHUSI.

3. Trimble Business Center

[IporpaMmmHoe obecrnieyerHue Trimble Business
Center — 3TO KOMIUIEKC MOAyAeil, 00beANHEH-
HbIX Ha €AWHOH IIaTHOpME U MPeAOCTABISAIOLINX
YHHUKaJIbHbIE€ BO3MOXHOCTH II COBMECTHOH 00-
pabotku ¢cnyTHUKOBBIX | HCC-u3mepennii.

st pelueHus 3ajgay oOpaboOTKH reone3udec-
KUX U3MEPEHUN ITpOorpaMMHBIN KoMIuieke Trimble
Business Center npenocraB/isieT ChaeavIOIHE OC-
HOBHBIE BO3MOXHOCTHU Y1 HHCTPYMEHTHI:

UMIIOPT M 3KCIIOPT KOMOMHNpOBaHHBIX GNSS-
M3MEpEeHUU, BKITIOYas 3arpy3Ky AJaHHBIX U3 Internet;

OBICTPBIE AITOPUTMBI 00pa0OTKU 0a30BBIX JTU-
HUH, NOJIYYEHHBIX B C€AHCAX UBMEPEHHUN B CUCTE-
Max GPS u I'NIOHACC;

rMOKue CpeCTBa HACTPOMKHU CTIWIEN 00padoT-
KM, KPUTEpUEB KauyeCTBa U OLIEHKY TOYHOCTH IIO-
JYYEHHBIX Pe3VIbTATOB;

«IIpoBOIHUK NpoeKkTa» — HOBOE YNOOHOE cpejl-
CTBO OTOOpaxeHusi OOBEKTOB B BUIE IPEBOBUI-
HOM CTPYKTYpBI, oOJeryaiouiee HaBUralulo, Io-
MCK M BBIZICICHUE NAHHBIX IIPOEKTA,

«JIucrieryep GUIBTPOB NPOCMOTpa» MPEAOCTAB-
JIIET CPEACTBa AJIA YIIPABJICHHUS OTOOpaXKeHUEM
JaHHBIX;

pa3sHOOOpa3HbIe CPEACTBA OTOOpaXeHUS] NaH-
HBIX IMPOEKTa, Takue Kak «Bua B nnaHe», «Xpo-
HOJIOTMS» (LKA BpeEMEHH), «Penakrop ceccuit»,
«[laHens CBONCTB» OOBEKTOB, a TaKXe TpexXMmep-
Hadg BU3yaJIu3alLua obecrneynBaoT HOBBI YPOBEHD
MPON3BOAUTEIILHOCTH, YAOOCTBA U HArNSIAHOCTH
MpHU paboTe Hal NMPOEKTOM;

MOLIHBIN MaTeMaTU4YECKU I annapar s ypaB-
HUBaHUSI GNSS-cerell MeTOLOM HaNMEHbILIUX
KBagpaToOB, a TakXe Inpoueaypa KaiMOpoOBKH B
MECTHBIX CUCTEMAX KOOPAUHAT;

ILHMPOKHE BO3MOXHOCTH CO30aHUA MObh30Ba-
TeNbCKUX CUCTEM KOOpPAMHAT, npeodOpa3oBaHUiA
WUTI'J1 v npoekuuii Ha OCHOBE NPEeAYCTAHOBIEHHBIX
roCyaapcTBEHHbIX cucTeM. [1pu 3TOM coxpansieTcs
[IPEeMCTBEHHOCTh 0a3bl JAHHBIX CUCTEM KOODIH-
HaT ¢ kKomIuiekcoM Trimble Geomatics Office u
APYTUMH NPOrPAMMHbIMU NMPOAYKTAMU,

(popMupoBaHue HacTpanBaembix HTML-oTue-
TOB Ha pa3JIMYHBIX 3Tarnax odpadboTKHU U3MEPEHUI;

[TOJHOCTBIO pyCUPHUUMPOBAHHAS CIIPaBOYHAY
CUCTEMA;

COBPEMEHHBIA MONbL30BATENBCKUN UHTEPDEIC
1 OTOOpAXXEHUE DJAaHHBIX.



CBeneHHUsd 0 ToOUuKax U 0a30BbIX JIMHUIX MOTYT
ObITh TpeACTaBJeHbl B BUAE Har/ISAHBIX TaOJMIL.
[IpocMOTp, COPTHPOBKa U PElAKTUPOBaHUE NaH-
HBIX B TAOJU1iaX BHIMTOJHSIOTCS C IIOMOLUBIO CTaH-
JapTHBIX OREPALIVH.

OueHb ynobeH TpexXMEpHbId BUO, KOTOPHIH
HUCIIONB3YETCS I BU3YAIU3aLMU JAHHBIX ITPOEK-
TAa ¢ BO3MOXHOCTBIO BpalllEHUs1 U300paxXeHUs.

CyuiecTByeT ABa Buaa nporpaMmbl Trimble
Business Center: crangaptHbiii (Survey Standard)
1 pacluMpeHHBbIR (Survey Advanced). [loMumo oc-
HOBHOTO I10Jib30BaTENLCKOro HHTEpdEca, KOMaH/
M BO3MOXHOCTEN, OHU 00eCIEeYUBAIOT CIEAYIOLIUE
QYHKLMU:

oOpaborka 6a3oBbix AuHUI o L1 u L2 GPS;

obpadoTka 6a3oBbix 1MHUK no I'JTOHACC;

KOMOMHHMpOBaHHas 00paboTKa,

ypaBHUBaHKWE BEKTOPOB, 06pabdoTaHHbIX Mo L1
u L2 GPS;

YpaBHUBAaHUE BEKTOPOB, O00pabOTAHHLIX MO
[JTTOHACC,;

KOMOUMHHUPOBAHHOE YpaBHUBAHUE,

paclIMPEHHBIA OTYET O CTAaTUCTUKE 0OPaAdOT-
KU 0a30BBIX JIMHUNA U YpAaBHUBAHUS CETH.

O06padoTKa 6a30BbLIX TMHUM CIYKMT VIS OIpe-
JeJeHUsS U ODECreyeHUsT KOOpAMHAT HAaUBBICLUIETO
KayecTBa /11 KaXA0H TOYKHU NpoekTa. Mexay 3Tu-
MK TOYKAMM U3 0a30BbIX JIMHWUH CO3MAI0TCS TPO-
CTPAHCTBEHHEIE BEKTOPBI. «Peaakrop cecCuit» Nno3Bo-
JISIET BPYYHYIO OTOpaKoBaTh «ChIpbIe» U3MEPEHMUSL.

XPpOHOJIOTU4YECKUN BUA (OTOOpaXeHHEe CeaH-
COB Ha lUKaJ¢ BPEMEHM) MO3BOJSAET HArAsgAHO
OLEHUTDb CTPYKTYPY CEAHCOB U3MEPEHUM, ITPOKOH-
TPOJIMPOBATH JOCTYITHOCTb CITYTHUKOB B CECCUSIX U
CUHXPOHHOCTb U3MEPEHUH IO BPEMEHH.

B otaensHOM OKHe padoTaeT «PemakTop cec-
CUN», MO3BOJISIOLNY JOOUTHCSA MAKCUMAJIBHO Ka-
YECTBEHHBLIX pPE3YJIbTaTOB 00pabOTKH, MCKITIOYas U3
00padOTKH COOIMHBIE STTOXU HAONIOAEHHUA.

Pa3BepHYTbIE CBEACHUS O KayeCTBE 00pabOTKHU
npenocTaBnsaet «Otyet no odbpaborke GNSS-Bek-
TOPOB», COAEpXKalUMM rpadUKN HEYBA30K B U3ME-
PECHUSIX U YPOBEHb LLIYMOB.

HMHuTrepecHoi (pyHKLUMe# nporpammbl Trimble
Business Center 4BNsieTCsi BO3MOXHOCTb IPeACTaB-
NEHUA TOUYEK, MOJYYECHHBIX B PEXUME HENPEpPbIB-
HOM KMHEMATHKHU, KaK B BUAE OTAECJTbHbIX BEKTO-
pOB, TaK U B BUIE TPACKTOpUM, OOpabaThiBaeMbIX
eOUHBIM MaCCUBOM. DTO 3HAYUTEJIBHO YBEJTUUYMUBA-
€T CKOPOCTh 00pabOTKH, JKOHOMUT OIEPATUBHYIO
MaMATb U MO3BOJSIET 0€3 HEOOXOAUMOCTHU HE 3ar-
POMOXAATH MPOEKT.

ITocne o6paboTKN M coOXpaHEHH Bcex 0a30BBIX
JIMHUH B TIPOEKTEe UMEETCS BO3MOXHOCTbH BbIITOJI-
HUTh KOMaHAY «3aMBIKAHUE IMOJMIOHOB». DTO Jie-
JIACTCS 1A Co3aHUs OTUeTa «Pe3ynbraThl 3aMBIKa-
HHUS IOJIMTOHOB» C 1IEJbIO BBISIBJIEHHUSI HEYAOBJIET-
BOPHUTEILHBIX BEKTOPOB B 3aMKHYTBIX (pUT'ypaX.

YpaBHUBaHME CE€TH 00OpabOTaHHBIX BEKTOPOB
BBLIMTOJIHAETCA C IOMOLIBIO aHAJIK3a METOJAOM Hau-
MEHBLUMX KBaapaToB. Peanu3oBaHHBIN B Trimble
Business Center yCoOBEepILIEHCTBOBAaHHbIU MOZAYIb
ypaBHUBAHUsI, UCIIOJIb3ysE BECbMA MOLLUHbBIN K ObI-
CTPBIA AJITOPUTM, JIETOK B MIPUMEHEHUU U NMO3BO-
JISIET BKJIIOYATh U BBIKJIIOYATh UBMEPEHUS U3 YpaB-
HUBAHUS CETHU, B TOM YUCIE I'padUyEeCKH, a TaK-
XK€ JO0CTHUYb BbICOKOKAYECTBEHHBIX PE3YJILTATOB
YPaBHUBAHUSI MPU (PUKCALIUU KOOPAUHAT OINOPHBIX
nyHKTOB. [lonyyeHHbIe B pe3yJibTaTe ypaBHUBAHUS
JUTUTICHI OUIMOOK OTOOPAXKAIOTCS KaK B OKHE ITpO-
cmotpa IlnaH, tak u B [1aHenu pesynbTaToB ypaB-
HUBaHUA ceTU. [loapodHas vHpopMaLs 1o OLICH-
K€ TOYHOCTHU dpopmupyeTrcsi B OTUeTe 1o ypaBHU-
BAHUIO CETHU, CTEIIECHb IMOJHOTHI KOTOPOIrO MOXET
ObITh HACTPOEHA I0JIb30BATEIIEM.

KanubpoBka y4acTKOB NMPOU3BOAUTCS C Lie-
JIbI0 MUHHUMHU3ALUU HEYBA30K MeXYy HAKOIJIEH-
HbIMHU AAHHBLIMHK B CUCTEME KOoopAHUHAT W(GS-84
U JaHHBIMU B MECTHOH CHUCTeMe KoopauHar. s
KanuOpoBKHU HeobxoauMo cBsi3aTbh GNSS-Toykn
C TOYKaMM MeCTHOH onopHoil ceTu. IIporpamma
Trimble Business Center npenocrasnser rubKuif
B HAaCTPOMKAX MOAYJb KaJIUOPOBKH, pPE3YyAbTAT
paboOTHI KOTOPOro BLIBOAUTCA B rpaUyYeCcKoM M
YUCJIEHHOM Buaax. JlaHHag npoueaypa rno3Boisi-
€T ROCTOBEPHO U ONMEPATUBHO OLIEHUTH COTJ1ACO-
BAHHOCTh OINOPHBIX TOYEK IpU paboOTe B MECT-
HBIX CUCTEMAX KOOPAUHAT.

OT4YeT Mo KanuOpOBKE COACPXKUT MOAPOOHbBIE
CBEIEHUA O pe3yiabTaTax BBIYUCIEHUHN C OLCH-
KOW TOYHOCTH M JAaHHBIE O MapamMeTpax Mpeoob-
pa30BaHMSI.

«OTLHMYU OTYETA» UCMOJIB3YIOTCSA U1 HACTPOIiA-
KM UTOTOBBIX OTYETOB. 3aJlaHHBIC MApaAMETPBI CO-
XPaHSITCs, 00ecriedynBasi COr1aCOBaHHOCTD (op-
MaTa BbIBOAA INPHU CO3MAHUU O0TYETOB. IlaHens Ko-
MaHabl «ONuMM oTYyeTa» CONEPXKHUT BCE HOCTYII-
HbIE HACTPOUKHU 1A POpMUpPOBAHUS OTUYETOB. Bee
otueThl UMEIOT HTML-dopmar u Moryt ObITh 11po-
CMOTpPEHblI B CTAHAAPTHOM HWHTEPHET-Opay3epe.
[loMmumo GonbLIOro yucaa MpeayCTaHOBJIEHHbIX
(bopMaTOB ISl BAHHBIX OTYETA UMEETCS BO3MOX-
HOCTh TMOKOM HACTPOKMKU JHOObIX MOJ1b30BaTENbC-
KX QOpMaTOB.
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[TPNITOXEHHUE 4

CITELIMAJIN3UPOBAHHOE ITPOTPAMMHOE OBECIIEYEHUE
IS ITMHAMUYECKOT'O MOHUTOPUHTA

1. LEICA GeoMoS

LEICA GeoMoS — 3T0 coBpeMeHHas Npo-
rpaMMa s MOHUTOpPHMHIA U aHaANM3a TEKYLUEro
COCTOAHUSA HaOnwonaeMoro oobvekra. Cucrema yc-
TAHABJMBAETCS Ha JIIOObIX 00beKTaX — OONbILIUX U
MAJICHBKHUX, CYILECTBYIOLUUX U CTPOSLMXCH.

GeoMoS cocTouT U3 ABYX NPWIOXKEeHHI — Mo-
Hutop (Monitor) u Aganusarop (Analyzer). Monitor
paboTaeT B peXUME pCAUTbHOTO BPEMEHU, OTBEYALT
3a HaKOIUIEHWE AAHHBIX U KOHTPOJb HU3MEPEHMIA,
[IPOBEPKY HOINYCTUMBIX 3HAYEeHHUH, MOHUTOPUHT
COOOLIEHMI U KOHTPOAbL U3MEPUTSABLHOIO LIMKIIA.
Analyzer — npuiIoXeHHUe NI aHAIN3a, KOTOpPOE
OTBEUAET 33 AHAJIM3 U CO3aHHE OTYETOB M3IMEPEH-
HbIX JAHHBIX, peAaKTUPOBaHHE U TTOCTOOPAOOTKY.
JIaHHbIe U PE3YNbTaThl MOTYT OBITh NMPEACTABICHEI
B LKM(PpoBOM M rpapuyeCKoM BHAAX U IKCIIOPTH-
pPOBaHBI B pa3jinyHbIe CTAHAAPTHbIC QOPMATEHI.

[NopaepKuBaloTCs pa3IMYHBIE YCTPOICcTBa (Ha-
npumep, taxeomerpoi, GPS, Mereoponoruueckue
CEHCOPBI, F€OTEXHUYCCKUE CEHCOPHI). YCTPONCTBA
yripaBasgpoTcss ¢ nomMoubiw LEICA Sensor
Manager, B KOTOPOM MMEETCSI HACTPOHKAa KOH(PMU-
rypalyy yCTPOMCTRA.

Leica GeoMoS Web npeacrasnsieT co00i npo-
CTO€ U yAOOHOE NPUAOXKEHUE, KOTOPOE 00eCIeUH -
Ba€T UHTEPHET-AOCTYIl K JAaHHBIM MOHMTOPHUHTA
yepe3 pasnMyHblE CTaHIapTHEIE B20-Opaysephl U
MOANEPXKUBAET TMOKHE IONb30BATEIBCKUE HACTPOM-
KM VIS TIPOCMOTpa IMPOEKTOB Yepe3 aBTOPHU3OBAH-
HbIN poctyr. I1lpaBuna 3TOro 10CTyra ycraHaBJIHMBa-
I0TC UHAUBUAYANIBHO, Y JIETKO BHIMOJHSIOTCA Ha-
CTPONKHU BHIBOA NU300pAXCHUMN COrTaCHO IOMb30-
BaTeJILCKUM TpeboBaHUsSIM. IHTEepakTUBHAas rpadu-
Ka MO3BOJIAET OBICTPO BHIMOJHSTH OflepaliMu T10 00-
HieMy 0030py JaHHBIX MOHUTOPHHIrA, AETAIbHOMY
MX aHaNu3y U MHOOPMHPOBAHHMIO IMEPCOHANA IpU
BbIXOJI€ BBISIBJICHHBIX AedopMaLiUii 3a YCTAHOBJICH-
Hble npeaensbl. Leica GeoMoS Web Ucronb3yerT IpyH-
uun «Software as a Service» (SaaS). BTo o3HayaerT,
YTO OH SABJISIETCS CEPBUCOM IO 3aKa3sy, AWM
[10J1b30BaTeISIM BO3MOXHOCTb IMPOCMOTpa MHGpOpMa-
UM, 1 UMEET HaIeXHYIO 3alUTY OT HECAHKIIUO-
HUpoBaHHOro nocryna (SSL-koauposka). J11oboit aB-
TOPU30BAHHKIN [TOJB30BATEL I10JIYY4AET BO3MOX-
HOCTb ITIPOCMAaTPUBATL AAHHbIE CO CBOETO KOMINbIO-
Tepa, KI1K nan mobunsvHoro teniedoHa.

[TonnepxxunBaeMble YCTPOMCTBA:

GPS System 500, GPS1200, GMX900;

METEOPOJIOTMYECKUE CEHCOpPDI (HarpuMep, TEM-
rnepaTypHbie, 0apOMETPUUYECKUE);

reoTeXHUYeCKUe CEHCOpPb! (HanpuMep, SKCTEH-
CUOMETPHI);
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natymku HakioHa Nivel 210, Nivel 220;

CEHCOPBI OT JPYruX MPOU3BOAUTENEH.

TexHHYeCKUE XapaAKTEPUCTUKMU:

CUCTEMA UMeEET YIAJEHHbIN AOCTYI s pado-
Tbl U UBMEHEHUS YCTAHOBOK;

MacluiTabupyeMasi KOHPUrypauus oT O4HOH JI0
HEeCKOJbKUX CTAHLUMH;

nopaepxkkKa 60JapIIMX 6a3 JAHHBLIX C MHOIO-
I10J1b30BaTeNIbCKUM MHTepdercoMm (SQL-Server),

00J1p1I0C KOJIUYECTBO MOAKITIOYAEMbIX U3MeE-
PUTENbHBIX CTAHUIUHN, OOBEIUHEHHBIX B OAHY CU-
CTEMY;

napaanejibHO¢ HUCIMOJIb30BAHUE HECKOJBKHUX
ycTpoiicTB (TaxeoMmeTpnl, GPS, Mereoposiornyec-
KHe U IeOTeXHUYeCKHNEe CEHCOPDI);

aBTOMAaTUYECKOE PErYIMpOBaHUE U CHHXPOHHU -
3allMs [OJyYeHUS NJAHHBIX ITO Kabesto, paavoMo-
nemy, LAN, WAN unu yepes Internet;

BO3MOXHOCTb U3MEPSITh PACCTOSTHUA HA OOJIb-
ILIOH HAJIBHOCTH (IO 5 KM);

MOIENIUPOBAHUE METEOPOJIOTUYECKON CETH BOK-
pYr OOBEKTa UIMEPEHNN;

MOLIHBIA HAOOpP CPEACTB A IrpapUUECKOro U
LHUPPOBOro aHaJiM3a JaHHDIX;

3aIIMCh MPOU3BOAUMBIX U3MEHEHUN BO BpeMA
pPeOAKTHPOBAHUA U IMTOCTOOpabOTKY;

yripaBJieHUE COOOLIEHHUSAMH O TEKYLLUEM COCTO-
SHUU (HATNIpUMeEp, NMPEBBIIIEHO OrpaHUYEHME, HET
NUTAHUA, B3JIOM WIHN pa3pylieHHeE);

nepenada cooOILUCHUIM MO 3JIEKTPOHHOM [OoYTE
UM HUPPOBOMY MHTEPGEHCY;

MMIOPT-3KCnopT B Apyrue cucremnl (ASCII,
DGN, WMF, cranaaptHeiii ¢opmar Excel).

2. GOCA

ITpoext GOCA (GPS-based Online Control and
Alarm Systems) sSIBNSIeTCA NPOCKTOM pPa3BUTUS U
HCClienoBaHUS U pa3pabaThiBacTCst IMIPU HHCTUTYTE
WHHOBaLMK KU tpaHchepa (MUT), a Takke npu
daxynpTeTE reofe3ud ¥ reOMaTUKU BBICILEH TeX-
HUYEeCKOH 1LIKOJB ropoaa Kapacpya.

GOCA npuMeHsieMa JUTd OHJIAaWH-KOHTPOJSI U
CUTHaJIM3aLlMU O4YE€Hb YYBCTBUTEIBLHBIX CTPOUTEIb-
HBIX COOPYXKEHHMI U reoTeXHUYeCKoro odopyaona-
HHUS1 BCAKOro pona.

DOynkuun GOCA:

OHJIAaMH-MOAEIMPOBAHME KITACCHYECKOH reoae-
3UYECKON CETH IS BhISIBNEHHUA AePOopMaLIniA;

3alTACh U rpa@uyecKoe U300pakeH e JaHHBIX,
3apeructpupoBaHHbeix B GOCA-Center Ha MmecTe
U Yepe3 JUCTaHUMOHHOEe HA0MIONEHUE;

buabTpalUss U aHaNU3 AAHHEBIX, 3aperucTpu-
POBaHHbIX BO BPEMEHU;



ABTOMAaTHUYECKOE OIMNOBELUEHUME MPU AOCTUXE-
HUU KPUTHYECKOTO COCTOSIHUSA OOBEKTA.

[TporpamMHoOe obecrnieyeHUe i yIpaBlIeHuUs
anrnapaTHbIMU CpeaCTBaMU OTBETCTBEHHO 3a KOM-
MYHUKALIUIO MEXAy MporpaMMHBIM obecrneyeHu-
eM Jna gedopmaumoHsoro aHanusa GOCA u npu-
MEHAEMBIMH JAaTYHMKAMM.

[TporpammHoe obecrieyeHue GOCA oCyLuecTB-
nfeT MOMHMO HHUMLIMAIU3ALUHU, [peodpa3oBaHUs
KOODAMHAT B CHUCTEMY I10JIb30BaTEN, MPOBEPKH
CTAaOWJIBHOCTY OIOPHEBIX TYHKTOB Takxke nedop-
MALMOHHBIA AaHAJIN3 YYACTBYIOLIIUX B MOHUTOPHH-
re 00beKTHBIX TOYEK (OLIEHKA MOBEACHUS, PUNBT-
pauus KanemaHa, FEM), yripaBineHue aBapuiHOi
CUTHAJIN3auuen U NMPorHo3 aedopmanLui.

[Iporpamma GOCA ocyuiecTBiasieT 00paboTKy
M aHaJIM3 JAHHBIX, NMOJIYYCHHBIX MPU MMOCTOSIHHOM
MOHMUTOPHUHTE:

yctpoiicTBO U yripaBieHue GOCA-npoekToB
(0aHK AaHHbIX ¢ GPS-NYHKTaMH;, CUCTEMbI KOOP-
IUHAT, ONpeAeJeHHbIE MOJb30BATEIEM; YIIpaBJie-
HUE ITOXaMHU);

OTIpeACIEHUE KOOPAMHAT CTAOMJIbHBIX TYHKTOB
M UX YIIPABJICHUE;

poBepKa CTAOUIBHOCTU OMOPHBIX MYHKTOB;

[TIOCTOSAHHOE OTpeaeieHUe KOOpAUHAT 06beK-
THBIX NYHKTOB B pe(pepeHIHON CUCTEME;

OHJIAaH-OLCHKA TMO3ULHUH, CKOPOCTH U YCKO-
peHUs Ha oCHOBe PuiabTpa KajibMaHa;

rpadpyecKoe 300paxxeHHUe JaHHBIX OObEKTHDIX
[IYHKTOB, 3aperUCTPUPOBAHHLIX BO BpPEMEHH, B
KOM@POPTHOM Ipaduke;

(OUNBTPBI B peXMME MOCTOOPAdOTKM, TaKKE KakK
[TOJIMHOMBI, CIUTaAHBI, [IEPEMEHHOE apU(PMETUYECKOE
CpedHee U U300paKeHUE UX pe3y/IbTaToOB B IpadHKe.

OnHnaH-KoHTpoab ¢ cucrteMot GOCA tpeby-
€T CO3LaHMs NMPoeKTa. K HEMY OTHOCSTCS: yKa3a-
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HUE Ha3BaHMS MnpoekTa, cneundukauus GPS-to-
YeK KaK CTAaOMIIBHBIX U OOBEKTHBIX ITYHKTOB H I1pU
JKE€JTAaHUH TOJB30BATEIIA ONIPEACTICHUE JIOKAJIBHOM
CUCTEMBI KOOPAUHAT (HAIIPUMEP, CUCTEMBI CTPO-
UTEJIBHOTO COOPYKEHHUS).

Muuuuanuzanusg npoeKTa Mo3BoIsIeT CoO34aTh
CETh OMOPHLIX MYHKTOB, HAa KOTOPhIE OIUPAIOTCS
KOOPAMUHAThl TOYEK B OOBEKTHOM Y4acTKe C CaMO-
ro HayaJia 3anucu JaHHbIX. OCHOBOHM JUISI OLIEHKU
M0 METOAY HAaUMEHBLLUNX KBaAPAaTOB CHyXaT 6a30-
BbI€ IUHUM, 3aPErUCTPUPOBAHHBIE B HYJIEBOM IIUK-
JIE U3MEpEHHUS (Hy/IieBas 31o0xa), KOTOPBIA HOJ-
XX€H OBbITh YKa3aH INpH MCIIOJHEHHH MHULIMAIN3a-
WM. YpaBHKBAHUE MPOUCXOOUT PA3AEIBHO IS I'o-
PHU3OHTAJBHBIX U BBICOTHBIX KOMIIOHEHTOB, T.€.
0a3oBbI€ JIUHUM, T'C€OLICHTPUYECKHUE KOOPIAMHATHI
KOTOPBIX U3BECTHBI, IPe0oOPa30BhIBAIOT CTPOI'O MO
3aKOHOMEPHOCTH HAKOIUICHUA ONIMOOK B IIPSAMO-
YTOJABHBIE KOOPAUHATEI HA yutuncouae. MHuIma-
JIN3ALIUSA COHEPXKUT aBTOMATHYECKYIO CTaTUCTHUYEC-
KYIO IIPOBEPKY U JUMHHALMIO OLLIMOOUYHBIX H6A30-
BbIX TUHUN. ba3oBbie TMHUU, KOTOPbIE OBUIU TPH-
3HAHbI OILIMOOYHBIMU, MOTYT OBITb MAPKUPOBAHEI B
NepBUYHBIX daiyiaXx 1 TaKUM 00pa3oM OBITb UCKITIO-
YEHBI IS [TOCNEAYIOLIMX BBIYMCIEHU M. Pe3ynbTaThl
YpaBHUBAHUS, KaK U pe3yJIbTaTbl HHTEPAKTUBHOIO
[TOMCKa OIIMOOK, 0000LIEHBI B IPOTOKOAAX IS IO~
PU3OHTANBHBIX U BEPTUKAIBHBIX KOOPAUHAT.

C MOMOLLbI0 KOOPAUHAT BCEX ITYHKTOB, MOJIY-
YEHHBIX MyTeM YpaBHUBAaHUS, MOTYT OBITH OIIpe-

IEJICHBI MTapaMeTpsl IpeoOpa30BaHUS B IOKAJIBEHYIO
CHUCTEeMY IMOJIb30BaTeJISl.

KoopauHatel 06 bEKTHOrO NMYyHKTA BHIYUCAA-
IOTCS MYTEM YPpaBHUBAHKUA B pepepeHLIHOH CUC-
TEME, 3alUChIBAIOTCA, M300paxawTcs B BULE

KPUBBIX U AHANU3UPYIOTCHA B KaXIbIH MOMEHT
CKaHMPOBAHUS.
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B rpadpuke Moryr 6b1Th H300paxkeHbl JaHHbIE
K BbIOpAaHHOMY NMYHKTY 00bEKTa MHO00H 3Moxu
BIUIOTb 10 aKTyaJlbHOIO BpeMEHU. Hepes peryau-
POBKY rpadmMka MOXHO M300pa3nUTb N000H KOM-
MOHEHT KOOPAWHAT AAHHbIX U BbIYUCAECHHbBIX KPU-
BbIX (PUNLTPA.

K dyHKuusAM puabTpa B OHJIANH-PEXUME OT-
HOCATCS NMEPEMEHHOE ApUPMETUYECKOE CpellHEE U
YpaBHMBAKOLWIME [MOJUHOMbBI C BbIOOPOM aJITOPUT-

MOB, OCHOBAHHbIX HA METOJE HAaUMEHBIUIUX KBal-
paToB WM Ha yctonuuBoil L1-Norm. Pe3synbsrathl
GUIBTPAUUU PETUCTPUPYIOTCSE B CYTOUHBIX aii-
Nax U U300paxkaroTCHd BMeCTe C JAHHBIMU OOBEKT-
HBIX NYHKTOB B rpaukKe.

B pexume nocrobpaborku npoBoauTcsa Guib-
Tpauusa AJis1 BLIOPAHHOM 3IMOXHM, pe3YJIBTAT TAKXKE
MOKa3aH B rpaguke (puc. 4.2: nepeMeHHoe apuUd-
METHYECKOE cpenHee, puc. 4.3: ypaBHUBAIOLUUIA

23



[MOJIKHOM 2-# CTeNneHU). 3aeCh TakKxkKe INMpPeaoCTaB- cpeaHee. JJonomHUTENBHO K 3TOMY BO3MOXHO CIJia-
JIEHbI [TOJIMHOMBI M MTEPEMEHHOE apU(PMETUUECKOE XUBaHUE C MOMOIIBIO CIUIaMH-(QYHKLUH.

| ougs———""—""—""—"—"F-———"—""—"—"——"——"—"—"——————- |
| Sensor: 4532
| X=5662741,205 |} |, , , |
1 Y=2536103,497 [T mter =Tt
I H= 98, 707.0 f‘ .:“'» 5:00™ _

-

et amtdr

reviat’

HhEEREE
(A NTRY]

1;‘ ‘At M

; 0,018 ml— . (- ———— M - .

¢ a= Ly
. [ "|'|

\ ' ' ] foo T 1T o g L i T - SR TR i hamo L S Bt T p L, o - "-t-:"'.;" P, . . :l'.-il-"_r L3 TE RO T TET i e e T T T, e TR g R i A A F T T = gy ""'":‘.ﬂ‘:"

A A el

it Malfwpt 0 Ll

e, Wl L e e Y e T T e T v o g oy FETT N U S o b Yo cbar o e i WP w1 "

0.0400 M~ = m — m——m——— e ——— o —— — — .

-
[
e
i

Eana .
u
-
o i

-
[T}
mm

rdra—-

L LY Lh Y|
ol

+ »
[ H H

-_I.l“

L]

i
u
t
i

e drhns s

Sensor: 4532 [0 b MO % 5 J ..
x=5662741,194 [ 1 RO WL 1 | - l-ﬁn;mummwmmmw |
v=2536103,517 [Tl UL 1l fod B JLi oo b L A
H=  98,717[: L 11§ i‘!r!lrl'ﬂlflllﬂmmmmuf’l?lm;mmm almuﬂm , .

—0,0400 ' — — — — — — — — — — — — —

L - Y ., "n o

e

el |

S b L L

HLAR A i
o+ + i e + by o o
HH '+"‘-|..‘!i-“|-"1‘\.‘.‘i-“+"'-|“+""+"‘+"u“

&
L P T e S
.i"‘+"|-|;+".i“i:'1"‘+"+“r"

ok ”'};.;ﬁ‘ D A R ;,.j{‘ L R B wrr-fw Fes g«.}ﬁ_gﬁiﬁuﬂﬁ, “
) . A R 'ﬁ... oy et '.h..-'.,;:‘ % £ i r'm"x;:' 2 e r.--'.-.'.':_c.-h.-.-.-..--.:-'.--.-.-I-.-.-.' o - e A A .-ﬂ..-"" . :
. 3 Hihyt T it .. " oS ﬁrﬁ}*‘_‘“j‘ * "“:""3’.'“.‘-::5’” H .-\."|“|""" ; P Eaonctil ?ﬁ’“ oI W S AT S :.\."F..'t:-..’.”.f-..- ol .:I|J'\.'|.-.lﬁ1‘.\q‘:\'r.-.l.+'\h
] ; ; ; e .-4: - - ! ; mf,;{m‘c,;fn".:}h,:ﬁ-:;ﬁ TR : R -"‘: e e L @'-"" A oy IRy h-'" e ;’I‘};. e QR ff:u;q i&x hﬂ;ﬂ%} .i*}""“f; ‘;"&.: SRR IR
FE “.}f‘-‘__}"}"‘.{ﬁ"‘ ':-}'E'".h':'.-""“n"a' e R "':‘: i Fﬁ}fﬁ;ﬁi&ﬂ :-E'y‘“:‘:__; i"’i' ‘f‘;r}}; "}“rr'f }“":'?} A '__""'.'q“"?-’".-:*'v’___.-:" ”F"_f.-:'}';'. T *.-".:hx*r?,,q‘..x.'.-:":*.-x‘.-_-:.q‘ ‘a‘.'h 1‘3‘.5'.-:‘. PRty ;{:}”‘&1_{{;’,{4@'% % ,:-__}-':xw__,.-;q{:{__é;..} ='.-"'"£f"_:,"'ﬂ“‘*~.> .-':'i;;.:-'..‘:'ii.i-'. :'E -.}?. :'E
,-9’*’*“* *,J.'Mh A R e .:.”.-;‘:{4;;4*”,-’ ﬁ:-;mu;{v.r’;“}i,;? i R s i s P R B L ROl Al S R NS R LSRR T P R e S
R R R, e g *h‘f*‘;‘**fé‘ﬁ*;i:‘;ﬁ‘f?- iR a ,f e ;;ﬂ ;ggw R R R L bRt
ﬂ{-,: m 0 ;ﬂ;’*f;fs:ﬂ’*}r?i’f e DS e R S IR ":E’,,;ﬁ ;*:i‘ﬁ*?‘i‘? AR e e s B D S
”-"'1"-'\- "-"' ..-\.“ A i 1 PR e 1' + e 2 ' = H ] H At A o by " F S R 4 1A LI R - W E
- S “;?E‘y it @.m.,f.wwwm%, o v e BRI f’,i’;“,&; “*“%.-ﬁ&ﬁ’?%?i’ e S A
. e SR O e e el e e S s s e **‘i't;:‘,;"-’f TR
. j £ 1ﬁ+ﬁp}<f}hﬁﬁ’h" B S AN R M s Jﬁ;_,. *..-'E*ﬁ*.-': :\3@*} 'EF:_,: '%_{: ﬂ'{‘%"@} A 'ﬂi%‘fb“"‘h‘:’-"ﬁ{“-ﬁ:% Ak s v*""‘“"*"}_:;?w‘r,:-;r ey }1}?@?%{}.&_\%&? i f.w{t e .::Q?{*":"'*H*:ﬁ'ﬁé}* i dﬂ:h e"“i:} {} i ] ﬁ{,-;!:“-’ -’“:'I_.:*‘ A £
- 3 y [ r;.,ﬁpl_:.;a .\,-.;l‘.‘_? ""h“.-:'_.-:'""b-\.“r""..-:"‘ - :".-:":‘;C"?." r“{“ ey }__.{‘ e ‘K‘}':‘p& . '\'.'-l-:.-"'-l"‘f::-__,-;;-r {__,.-"1 d?::-’ '\U:'.-' s r? : jﬂ"l-_,p __,.;|‘+ -:: ﬁm¢f€rﬁ|;§pﬁq‘§{ﬁlﬁhx ".-:""‘ M".-:":'\":"‘.-""":-\.'?:-".-""-"hﬁ_ v "'i. *,-*;*‘{*}“1.3‘%,.-’ :n-""-l .-:*“.“:':‘;3"'" iy “"1__.-"_,;1""‘:3\. .{l‘ '{-\.':.- oK ""l‘:g.;: {r_,:-:; -\{ _,:-"'r RO #1.}:-' %:‘- R R ,.:'I:Pg.\} l-_,:-ﬁ LI "b-\.‘}.-:": .}*.-;:ﬂ:}ﬂ’f-* "%\.\q__:-:-:%.
&vﬁ- 7y g}c.w SRR Tty S N e A KR A ;ﬁf& 7 ; P e Dl l e IS ﬂ R e ;i'ﬁ“ﬁ*éf+{*~>?+ﬁ'}ix~ e ﬁw. A »;-T
s f.- nr.* »-*a’. i i m-:& xm B Pty *{i&'fﬁ'@*}jm S TR e : ; L iy f«d{f}.e’?‘m AL ~,;:n=:>,;.-:;~<;gm«w i ‘;,# : mrﬁ* w AT e
-\.-_,: '\' -' :3‘? "}-\."v"-. }- _.-“ h}‘" Al b . -\.-.-\..__.-_‘w. l.-\.-{:r-\.-:l_-\.- "-v o "h{f? {:‘_,a {‘_}_,- - .f"' . .'

e u;i*hfiﬂ’i‘ ; f'*”'” AT e ' s . § S : ' ! O N I S T
- 1}...{.{, £ ‘fﬁ;‘?ﬁ ! r : A R R AL R : o e o n};jﬂ@}"m,13,,{1h<,?4,p5.:}1§-:,,{m_h

. oAbl ' ot . R . : . Ann i : ,:-'.;'ﬁf;.‘.:-".-.-:.-..-fﬂ-.:-".*:.--.“ﬂ.--., .‘.-.-

_,:-:""R. " o X ” W u N e : }.h,.-f:\\ . T . "'R.i-' "1

-""‘-" -:" "‘h }\. Pyl
bty et At et 1 o
" Jfﬁﬁi }‘ "f '-f o ""ﬂ {': T HA I I it I-""H. -I" ""\-"':-_{-:;ﬁ-\‘r -"I-"'H{ __.-;al__;&
%‘“‘* s ”' R gt Rt T AN

e

Aif"’l"{q__.lii__‘m r__.-"r " |-__.-"-| b
] r "

e A
Sk

.
-fi‘-*:~?r‘f'... 53

"'?:"i%vr” . rm‘fr_{;.bh{réikr}"h .-""-..‘-\.\"‘:-\."".-"".‘}\." . : i ¥
e s e S R w S - -
Bk wf m,1-F»~:,ia;,;~q,_.»+;,ﬁyi % : G N 2 e SRR e R iR %ﬂ& i e o f.’ ww:% ¥
.'1 ‘:-L 5 "“'":x s o ".'_r Aty -_.-"“x'“'+_.-"' i F,.\::rﬁ E{‘% r}""l‘ Lr"";‘ye&f;' ::ﬁ s Bt s Py A L R e : G e : i T T : ’:":'ﬁ '.-""a':};':?? -':'..:':"r}‘r?.ﬂ' {"v'lﬂ -i+
AR T :-.=~‘*~ o S v ﬂ 4 } rgég?;h}:m %. ﬁ”f:%*}fm,x: <;.{; f_f,;‘ i ; ‘31'? e \,, *“~ ,p. o Eﬂf‘.; S ?" .-:'5: - bk -:‘i_ el ; R AT .mﬁﬁﬁ”*g };.;},{ﬁ;m
e Aty ..-\.-::...-1 - L H " ,\_,'r it 1"’*‘@*"‘; R mH -:":"v“:\"?"f".-\.ﬁ"_r"y r“&rﬁm\. A 4 r_,;-l:lh-l"l- ey ".-:"‘:-\...-"".‘b- ml S .=-\.?" iR { it Bl : 1o ! . ; : ol K, .-I ;
ks ;&*E"fﬁa}:i;:vi; ﬁ:}: P {;::.{+};§'*3.3‘1:1";"?{.F Mﬁfﬁﬁiﬁw E_,iﬂ%f{;}ﬁ'ﬁi ”‘35?1:;?:‘%‘&‘3“';-?4}‘}?&%‘ v 'g:;'f::;‘:-.vw.xﬁ. e éf i ..ﬂ?}.:ﬂ: it *i:':'.;.'r *3:'"' s f é;ifg;fw?"ﬁ' ﬁ{ﬁ'ﬁﬁ#ﬁﬁ:ﬂhﬁ" R R ""-l:_:"‘\-:lﬁq:‘\-‘_h;: b‘szm<},=f}~}: L
e R R A “*“f :;'*}v £ ".r”p : A R i Y L h T o PR R s : ‘}f {f:"‘ Fﬁhﬁ}h ‘ﬁ'“il}
S li‘j‘r{‘f%:rxr}ﬁh T i K .-"': 4 a-i'. W’,?T; {ﬁ;,ﬁ? f,a‘n.u i }‘rﬁ‘:} %w&r.w%_ R T Rr e 5,'},1.%:;;‘-1; ~Z>£»h{.,-;me; frﬁ;v}’ %‘}E‘. A PR ?’i&?ﬁﬁ'ﬁ‘:}@;{x{{? é‘r‘{{;&}}i‘r{ R :ﬁ
A AL “"}“mﬁ' ST P A 1 : T -'-:“__"E*'_,:-:*h A o .-:"‘r-d" AT "'_ g i .-'"'*.-! L n e ﬁ' v i P X e R T -l‘z-:..-..:"'mﬁ.-:":' P
x*l’u-"w R - f SRk .3;.1. :. .f: Bt O w.m_g;,rw}dq“ﬁ ”%ﬁ*&’r“{‘?‘c‘ﬁ‘:’?ﬂ*ﬁ ”‘5*?2’“’*‘*"f.f’*'~”+‘~”1.~”51.~f-_.-ﬁ<.{- s Ry e ; 5 {_ T hﬁm‘fr ,.a}cl’mm._r ._}c;,g: : mc,i_{m.r i _‘.f{n r}’
. - ot wd o |=‘\}\. . ‘ -
.'-*.-';.'5 m{% -3 r:'-"".‘g"-'f'-" }u;fb-' f{:r__.; ;;‘c,.:;_{ﬁ.}? St Ry X R :_.:-' : *-'3'&- I G .-'i*“"".-'s: e i R : - - 17 ., kiH
Tt ! R e e e i S e h«i?‘hr”.’? I T e
e R SR R S &é:wwﬁwﬁ e eSS | s ot 'H*H'}mx,::m}“ S m;:‘a;y;;a;ﬁ.um‘i‘:i‘;iiﬂ {;:;,f '
. Fre EH

; g ) ¢ B o
h A3t 1 ] 3 i +I'E++ itk

e *.-'.-u““{*.-'_j*hhﬁ Wi _,.-;":"rg.-*_,.-'""h‘
R : e
-"'_.-_,:-I-".-\.ll- [P Al e b iy e o I_r" L "x" -"- : . i ! e Yol - 4
pesy SEaE F%a&%’éﬁ- S & s ?“‘*’5'““}?“3"% o -'f"""l‘*"? "”*‘-3’5 i 2 S :.,..-.;:5« R
% s

: s i !
s -"*'*.-d.-'I ' "T-'.-:"m‘.'?:,-:" S Ay St R R R LAY *"“*.-' B A R by :." A
,_% bR ?;ﬁ_,_;ﬁv R i T S i i },n-ﬁ{-‘h?r;;‘t; A ?{_ e 258
e K LR W-l" i - e o ":-\."'. . "f'-\.'“' -'\-‘:"‘:"'L .J.K .-""-- "‘\.“:“ .-‘-.h-t r{"-. 1._:;,&
,}”{};‘ ﬂ.};rm‘;@«;. "‘: A R : : e m',r’m‘wﬁmm}i' - ,
:;;;w;.wi; ST T S - w}f 0 ffam"::*
B R Ak : .'\-" ; ; ::5-"' e N m . . i -- : ” W . '-{;: .
S R et e Spieniine S d e s b et S

S i -j - ;f e "fé‘ i _}"‘x‘?ﬁf”}"ﬂ{f"’ ST ,g- ' R Rl

- 1 A R R, : X {';: l" ” ’1&‘%*‘1‘ ":"“5,_‘.-’1}"'1:};.!'“‘:_.}&1

. . } .-{ -\.-{.. FLER T c"‘.-'ﬁ"‘;:' "'.-' Lt ".-'f"r_}."‘.-' ¥
X ; i W,-;f‘.}-g.ﬁigﬁ ; ; R e . P A fi*.}*l’;’: h*.-::’-;+} e R o S R oo

4 - Y HHy Fiy |. N i " e - h'\. - Ih{ L] h}\. L] hh‘l 4

-"‘;“*P"*"'*‘ '-f"h‘%‘}d‘hh:;f:" ik ; i f‘?ﬂ M:f* S 9 R ‘r%’“‘w}; R %-f‘?ﬁ*ﬁﬁ‘%- & 'xﬁﬁh ;fw.',ﬂ‘r AR v}” **Ei:' Fﬁ.::'r%’t::il A f‘%‘fﬂ}:‘é‘ﬁ f;@%n;; r@’éw
i e ?5:*:*&%:% i e SR "{‘}F Rt e -;nﬁ";m*w:u*, S 2 e e '3"":’“‘*»:“:“ e S x;:,;‘iwmw
B R ; ALY £ . _ o ; ; AL
s 0w R Wl }*E"W;"if‘l i G LS ROl e e S
S J-»-wm} A G R S A &*hﬁﬁb’*‘“ﬂ?‘“ﬁ}m,ﬁ%ﬂi.m

il R b b D i O R e P 4 %
pat Sl A ] o R e y ) : bt sl ’ 4k AT "'a”'_ : i “-'\.-i.:
i ‘M.*f*m}*; l‘d-fgh{::fﬁ}}?%% i s e Fi L g 2 @ B {+;l:ir’ et g %@ ﬁ*ﬁ% rol wffﬁgy %%\ %}%}; iy ! E ‘% %ﬁﬂx
_{‘ r"h‘-“;‘:,q"'}‘.-:.-""“'.-""h1 f__.__-.-i.ﬁ:.-.-ﬁ}:__‘ R LR, Tt : hh___{q}, s S an H".-:"-'ﬁi“:'-.?"”' i i #

.E"“ﬁf-:‘rﬁ*?‘ m‘.‘:-.__.:-':ﬁ-: Ky
ey

R R RS il G Rk A .%ﬁ‘é’»}“ﬁﬂﬁ' A R e N i Z’?*:‘*‘r"fh’.'??*%‘ s R T ”nr“‘f £
SR "’*ﬁ*‘f‘:-ﬁ*f“ ey T S R e o Gt g G .fag‘-a.%y.g,x.m- &
0 r.t*"n‘h e f’:‘ﬁéﬂfh‘s’ﬂ e G : s R e _ 5 ; ;
.-:*' Hrani sy oy A mﬁ.;‘ "‘{._.-'.,:"'4‘1;5-. l’;’:‘.;shﬂ‘ i
e S S PG %f?'éﬁﬁ “’f*'ff:':*?ﬁ%“fw A e e R Oh e S
R R e S ”_ 'é.@@% el n s éﬁ&%g#ﬁ P R T
M?a‘f{wi{ w R P R B A R s i) gw%}*’wfiw
S f‘im i "‘55 ' g‘fﬁ, e S R e :fmfr
LA i m; i ,,«wgmy ,gq?. Sl i v fsﬁwm'?c" u‘“*‘f -'i:"m ,;;:*h ,,r‘} - y.rggcrg@g,%}m Fd S B
-*ﬁ‘{*}s’%?“ ; . f:‘i;’}'éfmw R AR SRR - Yiune “""'“”3*‘“‘}3? AR R B
p_,:-‘n-:u-_,:-;a .5-:,___.-' rEbi e . B It e o A T -",.:'-:j'r-c"'l-"? _,,-q:m_ i I_? B en ]
- K "‘ .-""":? .-";":- . ’fﬁ?"‘}?h&“ﬁ"r’“"‘&; "‘}':‘E"}Eh}‘ - RN At P T 3.- L & . }" : "‘};‘r{"%r" ‘I-"F {‘r}:‘-
-h . * s £ e oty '\-'\- T 1 .ﬁ . 1 ) .-.qe‘- "a'é‘h""' \_{_fww
A g E'ﬁﬁﬁ.%ﬁ%m o EE}E% *.-:"'m'i:".-'_{':‘; J"::h‘: |_':S-" "} ¥ s ..-'f" ;'h-?'i-.-":‘%h-l}"' W B . lﬁﬁ"q‘r"?ﬁh‘ﬁ'yﬁ;" k a@"""_ﬁﬁh -'"1:.2‘ A
‘:}:‘aﬂv‘?;&é}i‘i L .}F vfﬁte {I%-. H!%’}féﬁ’wﬂ‘mih 'I‘h:-tl v“rw'}a’#‘\q:.-"ﬂlh mf.ﬂ::"& l‘ .. i _.. EORCE . . i ":-} "l-";\-\"'! e .’g“} N : a {;lbh .:-'"".-:?';"h""'.-:""h".::".-:":’h" '.{"‘hﬁ".{“"h‘.:{‘:":{‘;s‘;‘ H"fﬁ

.-.* .-'b-.* .-".-:":

Rt N R Prtiaton h i ; q. e e LT

A

- H A H : : :r\.'\..-l'|.-|". : b H 4 i ) " REOOCHLL DN LN
e e e ) :b»‘fﬁ.-?*.f.’.i‘.rﬁ'arﬁ‘ . e ; ;;;W,;;f:;f .E;wy {}‘:-;.h:jﬁi, O L e e T ey

A é‘ﬁ‘v i ‘}?.rﬁ ':'.-" eI L g e ‘H.“."-'f ke -".5:?“ .-:‘%:ﬂ'.-"".-:*.- i "{*}.-:‘H‘ﬁ‘h‘.-_'-‘.ﬁm s T g x-'“‘**..ﬂ.‘-'.;-'_.y.:-__a-:.ﬁ.:..}l:.f.-ﬂ.

1 {l-__.-':-l 0, la,,-'_l-"",l«h-l,,l-_,:i.l--'r' S
T ST AT xg@*% s SR W A AR o kst S ks P
S i ;,»";"”":3%;":?:’% E‘}E‘;; 'f}?‘_ﬁj?*f}?*ﬁy' HEARY ,éi : j e ;i?x;j‘l}fﬁ;iﬁ%ﬁf?ﬁ} "’;;ﬁgﬁi\%"}i Qli‘::’i ﬂ%ﬁﬁfﬁi;’x; i a;l’? r}:;??g&:‘ ST ;-:.ﬁi.g"?::'é
r:-"' iy X N AT At b i b M B P S e e i ;: R R i) K [ It o Ay -|||-_‘_-crl- O] .“. AT __.-I' % __.‘,.ﬂ '\-.\-" ‘I- "r_,cvl'.b:-;" I__J:r:,.:.'\-:.;'\-':\-"-h:‘ o
:.f{f‘f?;; };::"5 : '“**"5 Ei’{*“{ A L A w;wa‘i{ o e "’f‘vf'f? o AR T e 2 EH : :
,;sﬁ o }‘ TR e R S wrﬁ;‘m u:'mu"ﬂ‘“{*,-;h%}j@ ik ;m e ;.,y,éx, ,;;:-H e, ﬁ.ﬁ:r PRERTORIES B R } g e G B
ﬂ,- ST ;h : g:,:g;,;v;.} ‘"'ﬁg«ﬁ“ﬁ fﬁ'ﬁﬁ i jﬁ;}ﬁ‘iﬁ *"iq'ffa 4 “<3§~j’a.}1}jiw{rmﬁﬁ'r}1"* 21-' rﬁwé;% B ; o e Al ”+;fr'”$fj+-vw %
P ol oo A R G el Rt o gk --E“:;,- i i ¥ S AR, AL }'I:H&.-*"}“’ Wi
__.-I_:-l- :-__.-"'q -a.f:.?"a TR i N i n adt e e __.-_,:-l":-b\_q 3 Y 1‘.3\.-__.-_,:-:‘5\_-: .-_,:-"lrbh-:'“l- :-\hq__.-_,:-I‘ iy ik PN e G %
Sl ﬁﬁ é{%% &ﬁ% {f} s 3‘&“ R R 13—*_:9:&:-:;;,»;? el g ; o e
L . e -}. E:{ﬁ r‘-'?--?" ! _-\- e "rﬁ"‘ﬁ" . '-I"‘{i:.-f::-hi__.-"'i"xq::’:i '--‘Ir\h-l__.- "X.:r: a by X R PR S i Py ﬁﬂ}é‘wr'ﬁﬁt :-".:"‘q"h ¥
A D e ! o Rt e RN
q_.q_l_,:n _|_.ﬁ.q..q.1.'1.\.1__.".|"_.h.|._..‘1‘|-.§: Ky A o T " i _. i "}\-\..-""-.l"‘x .-'1'-,. TR
R };’rw}f# .Vd "FQ’E:I%‘.{'H' -----;--i}f?f‘?,,‘ e ] e #@; Sk W A
T ;Ej.".-":"':- w‘r"-:" ._.-:‘rh-c*l-.,:-"rh-c.l- " ::e-"' .:-\. - - P r;’:ﬂh : ‘??’H:‘:‘}H%}\a’;*%%}é*; EE e i - :. i a%i'ﬁvi:s-éd?{}:?hhr ]
il d - L. Al AT ':ﬁﬁi v : ' ' 5 .
e l-‘i._-'-l‘l--':-._,-'".ﬁv:._.{'lah{ ﬁir_{ﬂ‘f‘-::l- PR .-rf ¥ r:? }fm{}_‘d‘lrlfl-? {'rh-c}:{"}iédﬂhhih. - . ' 3 . i et N e B el Hal e R N R .
.;r;.;{ s .vﬁfﬂ.r{a{ﬂ e e e g R e e e 2loFalh 3 B TR R o G ek "~~*>*”“*a~-:i*l~~
"‘.-\: PR i : P E ) ; IR ] H e F Hehisiii H ] s : :: i

I AR e i RS L SRR R, e ; -'s‘;g':w.;
:M-. 7 ﬂ'-"".-:':'m_:f iy __.-u‘ o F TR O RO NI L. - SRR W e o R el et I LN, A b :“‘{5‘3:,:. :;-. -'.-:"?
-:.w_{;* i B g PR f..- AN, R L i iR : : :
- . : e s _,:-l e
sii'azﬂ*’ o e G

T B i : : i R : - b SHE - B EEW: 0 O i i L ¥
SR S e e R S Arg e G *::" B e s
.‘,\_ e }. B et e A, %, Py
.-'? ..,:-' i B PR N i . i ".-:"‘.".-\.“r".-:“l

i o
_<,>E".;?.”?j’r'w$w AR
T Y -\.:"
-,;i’mr{T e

L xui'.;x',;?.{',ﬁ'.w.,{'::{

£ et PR Y 17 Lt &' nw,-’w K }*.3;1
P R N SRR AR L e : RO ;. eI s : ! ERN . A i r“’r}-"*.av”f" ff::ﬂ.*ﬁ".l”
s S T LA f : e : : . . i 5 FERLG

3 Ayt
R
4 &1&?"‘:"‘#‘"‘1 +|- ++|."|.|+




C nomMouieto Moayst «Pwistp Kansmana» B rpo-
rpamMe GOCA BO3MOXHO MOCTOSIHHOE BBIYUCIICHUE
MO3ULIMH, CKOPOCTU M YCKOPEHUS I KOKION O0BEK-
THOU TOUKH. Pe3yNbTHPYIOLLHE JAHHbIE U300paKAIOTCA
B rpadMKe, 11 KAXKIOro KOMIIOHEHTaA OTIENLHO (pUC.
4.4). PazpaGoTka MOILHOIO CTaHAApTa OIOBEILLCHUS
misa nporpamMmbl GOCA npoucxXoouT B HacTosILEe
BpeMs Ha ocHoBe Moy «PwibTp KanbmaHay.

Mooyae onosewenus npozpammet GOCA — @bi-
YUCACHUE BEPOAMHOCIMU KPUMUMECKUX COCMOAHUI

Ha ocHoBe pesynbratoB KajbMaH-buisTpanuu
BBIYUCISETCSA M U300paxaeTcs sl KaXI0oil 00beK-
THOH TOYKH BEPOATHOCTH JOCTHXXEHUSA KPUTUYEC-
KOro coctoHus (puc. 4.4.). Bem4nuHBI KpUTUYEC-
KOIro COCTOSHUA JUI KaXIOH OOBEKTHOM TOYKU
OOJDKEH OIPEOES/INTD ITOJIb30BaTEIb.
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OAO «LLEHTP NPOEKTHOW NPOAYKLWN B CTPOUTENILCTBE» (OAO «LIMNM»)
OCYWECTBNRET

BeaeHue PepepanbHoro GoHaa HOPMATUBHON, METOANYECKOW, TUMOBOI NPOEKTHOW AOKYMEHTauUMn

N opyrux U3gaHum gna CTPOUTENbCTBA, apXUTEKTYPL! U aKcnayaTaunm 3aaHun 1 COOPYXEHUNA.

M3OAET U PACNMPOCTPAHYAET
J ¢penepanbHble HOPMaTuBHbIE AOKYMEHTbl [ cnpaBoYHO-MHGOPMALMOHHBIE U3OaHUS O

(TexHnyeckue pernameHTsl, CHull, NCH, HOPMAaTUBHOW, METOANYECKOW U TUNOBOW NPO-
[[OCH, ®EP, OCT, 'OCT P, CN, CH, PAOC, HINb, eKTHOU poxkymeHTaumn (MHdpopMaunNOHHbLIN
CaulluH, TH) — odunumanbHble usganus bionneteHs, Mepeydn HMA v TNLA v ap.)

J MeToauveckmne p[OOKYMEHTbl U apyrue mna-

HAST N T bCTB XKKX KO- - . o
Ad O CTPOWUTENBCTBY U (PEKO- 4 OBLEepOCCUItCKUIl CTPOUTENbHLI KaTanor

MEH/ALNK, NHCTPYKLNK, yKa3aHus) (TeMaTu4eckue KaTanoru, nepeqHu, ykasa-
J TMNOBYIO NPOEeKTHYI0 AokyMmeHTauuo (T110) Tenu)

XUNbIX U 00LLECTBEeHHbIX 3aaHu, npeanpu-

ATUWA, 30aHUN U COOPYXEHNIN MPOMbILLEH-

HOCTU, CENTbCKOro XO39UCTBA, aNeKTpoaHep- NPOeKTLi KoTTeaxet, canoBbiX AOMOB, BaHb,
reéTUKK, TPaHCNOpPTa, CBA3U, 3aLLUTHbLIX COO- X03NOCTPOEK, Tennuu

PYXXEHUW rpaxaaHcKkow oBOpOHbl, cknapa-

CKOrO XO3AUCTBA U CAaHUTAPHOU TEXHUKU

OAO «LLMM» ocyuwecTenseT ceprudukaumio NPOEKTHOM AOKYMEHTaUUK Ha CTPOUTENbHbIE KOHCT-
PyKUUU 1 00 BLEMHO-NNAHUPOBOYHbBIE U KOHCTPYKTUBHBLIE PELUEeHUs 3AaHni 1 coopyxXeHuit. LleHTp
akkpeputoBaH B Kayectee OpraHa no ceptudpuxkaunm B Cucteme NOCT P (OC OAO «UNMM» —
atrectar akkpegutaummm Ne POCC RU.0001.11CP48).

OAO «UNN» npepnaraet pasmeuleHue Bawenr peknambl B CBOUX U3OAHUSIX:
OAO «LMM» BuinonHseTr nsgarenbcko-nonurpadpuyeckue yenyru no U3roTOBNEHUID PeKiaMm-
HbIX NPOCNEKTOB, BYKNETOB, KaTanoros, XypHanoB, KHUM, 3TUKETOK, ON1aHKOB, BUSUTOK.

LleHTp M3gaeT n pacnpocrpaHseT HOPMAaTUBHYIO, METOAMNYECKYIO, TUMOBYIO NPOEKTHYIO A0-
KyMeHTauuio U apyrme usfaHua rno pas3oBbiM 3aka3am 3a HaNMU4YHbIA U De3HasNIUYHLIA pacyerT;
NHdopMaunoHHLIA BionneTeHb pacnpocTpaHseTrcsa no noannucke v pasosbiM 3akasaM.

Hawm pexKBUM3nTbi:

[lonyyarenb:
OAO «UNIM» Mockosckun 6anHx Coepbanka Poccumn OAO, r. Mockea. MHH 7713633489/ KNN 771301001.

baHk nonyvyarens:
C6epb6anx Poccun OAO r. MockBa. P/cy. 40702810038040117100, k/cy. 30101810400000000225,

BUK 044525225, Kog no OKB3/[] 74.20.4.; 22.11.1., Ko no OKNO 45363591, Kog O'PH 1077761090208,
Kog, OKATO 45277592000.

‘ TenedoHb! Ansg CNPaBoOK
FEHEPANbHBLIN ANPEKTOP 482-4449 OTAEN 3AKA30OB 1 PEAJTU3ALUMA 482-1517,
482-4294
TEXAMAECKAN AUPEKTOP jggjgzgg' MPOEKTHbBIA KASHET 482-4297
OTAEN ®OPMUPOBAHUSA U BEOEHUSA 482-4112
AONPEKTOP NO MAPKETUHITY 482-4449 OOHOA JOKYMEHTALIUA
NOMOLWHWK-COBETHUK AUPEKTOPA 482-0705 OTAEN CEPTUDOUKALWAN A 482-0778,
CTPOUTENBHOIO KATANOMA 482-4297
i AWPEKTOP 1O MTO 482-2607 OTAEN NOArOTOBKU N3OAHUN 482-1702
BYXFANTEPUSA 482-01786, PEKNAMHOE AFEHTCTBO 482-4227
482-1875 MOCKOBCKMI IOM KHUMM 691-1287
MPOV3BOLACTBEHHO-TEXHONOMMYECKUIA  482-4520 (Mockea, Hoebin ap6ar, 8)
OTAEN (nonurpadpuyeckne paboTsl DOM TEXHUYECKOWU KHUM (499) 137-6019
N PasMHOXeHWe AoKyMmeHTaumm) (Mockea, NNeHuncknia npocn., 40)
dakc (495) 482-4265. E-mail: maill@gupcpp.ru  www.oaocpp.ru
Hacol npuema: 9 — 16, narHuua 9 — 15, nepepbiB 12 — 13

Haw appec: 127238, Mockea, imutpoBckoe w., 46, xopn. 2




