Jlexkuus 1. 3A/TIAHUE HA TIPOEKTUPOBAHUE

BrinonHeHre MHKEHEPHBIX M3BICKAHUM aBTOMOOWJIBHBIX JOPOT, MOJArOTOBKA
MPOEKTHOW U paboyueil JOKyMEHTAlUKU MPOU3BOASTCA B COOTBETCTBUU C BbIJJAHHBIM
3aKa34YMKOM 33J]aHUE€M Ha BBINOJHEHUE WHXKEHEPHBIX M3bICKAHUW U MOJATOTOBKY
MIPOEKTHOW JOKYMEHTAIUU.

CocTtaB W cojep)KaHUE 3a/laHMsI Ha MPOEKTUPOBAHUE JOJIKHBI OBITH
JOCTAaTOYHBIMM  JIJI1  OOOCHOBAHUSI ~ TEXHMKO-DKOHOMHUYECKHX  IOKa3zaTelsien
00BEMOB, CPOKOB M CTOMMOCTH BBINOJIHEHUS] MPOEKTHBIX pabor. B cocraBe u
CONICp KaHUM Pa3/ICTIOB 3aJaHUs HAa MOATOTOBKY MPOCEKTHOW u (wim) padoueit
JIOKYMEHTAIIUU OIKCHIBAIOT TMOJHBIN MepeyeHb paboT, BHIMOJHIEMBIX MPOEKTHOU
OpraHu3alyen, U ONPENENOT TpeOOBaHU K UX BBINOJHEHHUIO [39].

B TexHuyeckoe 3allaHWe€ Ha MPOEKTUPOBAHUE aBTOMOOWIIBLHON JOpOTH
BXOJIST:

1. OcnosHas yenv u 3a0auu n0020MOBKU NPOEKMHOU OOKYMEHMAyuu.

[lenn w 3amaym  BBITEKAIOT W3 OCHOBHOIO TMOHATUS (OMpenesieHus)
aBTOMOOWJILHOM JIOpOTH.

OcHosanuem 01 NpOeKMUpoanus CIYy>KUT 3aJaHHe 3aKa3uhka Ha
MPOBEJCHUE MPOEKTHO-U3BICKATEIIbCKUX pabOT W  PEKBU3UTHI OJHOTO U3
JOKYMEHTOB, B COOTBETCTBHM C KOTOPBIMH MPHUHATO PEMIEHUE O MOJATOTOBKE
MPOCKTHOM  JOKYMEHTAIlMM Ha  CTPOUTEIBCTBO  (KAMHUTAIbHBIH  PEMOHT)
aBTOMOOHMJILHOMN JOPOTH:

) penepanbHas 1ieneBast mporpamma,

[J mporpammMa pa3Butus cyobekra Poccutickoit denepannu;

[J KOMIUJIEKCHAsl TporpaMMa pa3BUTHSI MyHUIIUITAIIBHOTO 00pa30BaHuUs;

[J BeJOMCTBEHHas 11eJIeBasi MporpaMmMa u Jpyrue nporpamMmmel.

2. Ucmounux ¢unancuposanus peanusayuu npoeKmuou O0OKYyMeHMAayuu.
[IpoekTupoBaHre OCYIIECTBIISIIOT 3a CYET CPEeAcTB (eaepaibHOTO OrOIKeTa,
PErHMOHATBLHOTO OFOPKETa, OF0/KETAa MECTHBIX OPTaHOB U MHBIX MPETyCMOTPEHHBIX
3aKOHOJATEIHCTBOM P® HCTOYHMKOB (PUHAHCHUPOBAHUS, a TaKXKE CPEACTB
IOpUJIMYECKUX W (PUBMYECKUX JIMI, B TOM 4YHCJIE CPEICTB, NMPHUBJICUYCHHBIX B
MOPSIZIKE U HAa YCIOBUSX, KOTOPBIE MPEAYCMOTPEHBI 3aKOHOAATEIbCTBOM PD o
KOHIICCCUOHHBIX COTJIAIICHUSX.

3. Mescpemonmuvie cpoku KalUTaIbHOTO PEMOHTa aBTOMOOWJIBHBIX JOPOT.
Omnpenensitor B cootBeTcTBUU ¢ [lpukazom Muntpanca P® ot 01.11.2007 r. Ne
157 «MeXpeMOHTHbIE CPOKM MPOBEACHUSI KaUTAJIBHOTO PEMOHTAa M PEMOHTA
aBTOMOOMJIBHBIX JOpPOr OOIIEro I0Jb30BaHUSA (elepaabHOr0 3HAYCHUS U
HCKYCCTBEHHBIX COOPY>KEHUI HAa HUX.

4. OpueHmupogounvlli JUMUM DUHAHCUPOBAHUS peatu3ayuu NpOeKmHouU
ooxkymenmayuu. 1lpuHnumarot B coorBeTcTBuU ¢ [locranoBnenuem [lpaBurenscTaa



P® ot 23 aBrycrta 2007 r. Ne 539 «O HoOpMaTtWBax JACHEXKHBIX 3aTpaTr Ha
COllep)KaHME M PEMOHT aBTOMOOWJIBHBIX JOpOT (eaepaabHOr0 3HAYCHUS U
MpaBUJIaX UX pacueTa

5. Okcnnyamayuonnas 6ezonacHocms. Onpenensercs «TexHuYecKum
periiaMeHToM 0 0e30MacHOCTH 3/1aHui U coopykenuit» u @3 Ne 196 ot 10.12.1995
r. «O 6e301aCHOCTH TIOPOKHOTO JIBHXKCHHUS

YyacTok aBTOMOOMJIBHOM JOPOTH, OTHECEHHBIH K HOPMAJIbHOMY YpPOBHIO
OTBETCTBEHHOCTH, TNPOEKTUPYIOT TaKUM 00pa3oM, YTOOBI B TIpoliecce ee
AKCIUTyaTallMy OMACHbIE MPUPOIHBIE MPOIECCHl U SBJICHUS U (WJIM) TEXHOTCHHbIC
BO3JICHCTBUSI HE CO3/aBajy yrpo3y NPUUYMHEHUS BpeAa >KU3HU WU 3J0POBBIO
JIIOJIEH.

6. Oxonoeuueckas 6Gezonachocms. IIpOBOAST OIEHKY HKOJOTHYECKOTO
BO3JICUCTBUSI TPAHCIIOPTa U pa3pabaThIBAIOT pasjesl MPOCKTHOW JOKyMEHTAIUU
«MepomnpuaTisi 1O OXpaHE OKpYXKarollel Ccpelp» B COOTBETCTBHUU C
TpeOOBaHUSIMU  TIO COCTaBy  IPOEKTHOW  JIOKYMEHTallMhd  COTJIAaCHO
I'panoctpoutensHomy koaekcy P®, Ilocranosnenuto IIpaBurenscrBa PO «O
COCTaBE€ Pa3/ieJIOB MPOEKTHOU JOKYMEHTAIIMU U TPEOOBAHUSAX K UX COJIEPIKAHUION
u «PexoMeHganusaMu Mo y4eTy TpeOOBaHHUI MO OXpaHE OKPYKAIOIIEH Cpeabl pH
MPOCKTUPOBAHUH ABTOMOOWJIBHBIX IOPOT M1 MOCTOBBIX ITEPEXOJIOBY .

7. OcHosHble mexHuuecKue napamempsbl NPOEKMUpPyemou 00pou.

[IpenctaBisitoT B B TaOJIUIIBI B TEXHUYECKOM 33J]aHUU Ha MPOEKTUPOBAHUE
Y JOJKHBI COOTBETCTBOBAaTh HOPMAaTUBAM.

8. Ilpumenenue unnosayuil. IlpeaycMaTpuBarOT BO3MOXHOCTh TMPUMCHEHUS
WHHOBAITMOHHBIX TE€XHOJIOTHUN, TEXHUKHU, KOHCTPYKIIMI U MaTepUajIoB, B TOM YUCTIE
C UCIOJIB30BaHUEM PE3yJIbTATOB MAaTEHTHOTO MOMCKA, MPOIICANIUX CePTUPUKALINIO
COOTBETCTBHSI B TMOPSAAKE, yCTAaHOBIEHHOM enepanbHbIM  3aKOHOM  «O
TEXHUYECKOM  pEryaupoBaHun», «MeETOIUYECKUMH PEKOMEHAAUUAMH 1O
OpraHu3allid OCBOCHHUSI HMHHOBAlMA MpPH NPOCKTUPOBAHUM, CTPOUTEIBCTBE,
PEKOHCTPYKITNH, KallUTaJTLHOM PEMOHTE, PEMOHTE M COJIEPKaHUHN aBTOMOOUITBLHBIX
JIOPOT W HCKYCCTBEHHBIX COOPY)KEHHMH Ha HUX B cucteme DenepaabHOTO
JIOPOKHOTO areHTCTBAY.

[IpuBOAT OIIEHKY JKOHOMUYECKON d(PGHEKTUBHOCTH OCBOEHUSI HOBBIX
TEXHOJIOTUH, TEXHUKU U MaTtepuayioB B cooTBeTcTBUM ¢ OJIM «PykoBoacTBO 1o
OIICHKE IKOHOMHYECKOU d(PPEKTUBHOCTH MCIIOIH30BAHUS B IOPOKHOM XO3SUCTBE
VHHOBALIMM U JOCTHKEHUN HAYYHO-TEXHUYECKOTO MPOTPECCAN.

9. DxoHomuyeckas 2¢hghekmusHocmsb NPOEKMHBIX peUteHULl.

BbINONHAIOT CpaBHEHHWE BapUAHTOB MPOEKTHBIX pPEUICHUN (HE MEHEE TpeX)
M0 JSKOHOMHUYECKON S(OPEKTUBHOCTU KAMUTAJIBHBIX BJIOXKEHUH C y4ETOM
TPAaHCIOPTHO-3KCIUTYaTallUOHHBIX PAacXofOB 3a MEPUOJ CIYXKObl JOPOKHOU



OICKIIbl B COOTBETCTBUH C «METONMYECKUMH PEKOMEHJALMSIMU 10 OLICHKE
3¢ (HEKTUBHOCTH MHBECTUITMOHHBIX TTPOCKTOB.

[IpunsiTass CTpyKTypa M  COCTaB TEXHHYECKOIO  3aJaHHUSI  UMEIOT
OPUEHTUPOBOYHBIE MOKa3aTeNId. IJTO 3aTPYIHSET BBINOJHEHHWE OLIEHKU YPOBHSA
TEXHUYECKUX PEHICHUI B MPOEKTE, CTENEeHU MX MpOpabOTKH W HMCIOJIb30BaHUS
WHHOBAITMOHHBIX pemieHnil. Be€ mpenonpenensercs kBaaudUKauel MpOeKTHON
opranu3zauuud. Ha Ham B3risi[, ypOBEHb TEXHUYECKUX PEIICHUH B IPOEKTax
JIOJDKEH 3aJ1aBaThCs 3aKa3YMKOM Ha CTaJuU MOATOTOBKHA TEXHUYECKOTO 3aJaHus
(T3). IynxTtel T3 HOCAT 00WIMIT XapakTep, HE KOHKPETU3HUPOBAHBI U MX MOKHO
UCKIIIOYNTh, YKa3aB TEXHUYECKYI) KATEropuld M €€ aJMUHUCTPATUBHYIO
NPUHAIIIEKHOCTb.

B T3 HeoO6X01MMO OTpa3uTh:

- IOTPEOUTENBCKHE KaUeCTBa IOPOTH;

- YpOBEHb 0€30TIaCHOCTH;

- YpOBEHb YJ100CTBA JIBHXKECHUS,

- YPOBEHb 3arpy3KHu JOPOTU JBUKEHUEM;

- CPOK CIIyOBI IOPOTH;

- CPOK CITYOBI TOPOKHOU OJEXKIbI;

- BO3MOYKHBIE CTaJUH MOBBIIIEHUS TEXHUYECKOTO YPOBHS;

- YPOBE€Hb HAJEKHOCTU JOPOKHOW OJEKAbl B KOHIE OSKCILUTyaTallUH
JIOPOKHOM OJEHK/IbI.

Crnenyer ykazaTh TEXHUUYECKHUE MMOKA3ATEN, KOTOPHIE JOHKHBI OBITh MPUHSTHI
MIPU TPOCKTUPOBAHUH:

- MUHUMAJIbHBIC PAJINYChl TOPU30HTAIBHBIX KPUBBIX;

- CXeMy TIPOCKTHpPOBaHUs  Tpacchl (NOJUTrOHANbHAS, KJIOTOWIHASI,
MOJIMHOMUAIbHASA);

- MAKCUMaJIbHBIN MTPOJOJIbHBIN YKIIOH;

- U3BWJINCTOCTh TPACCHI;

- CXeMY YCTPOMCTBA BUPAKEU U 3aKPYIJICHUM;

- PACUETHYIO CXEMY YBJIAXKHEHHSI TPYHTa paboyero cjos;

- METOJbl  PEryJMpOBaHUsA  BOJHO-TEIUIOBOIO  pEXUMa  JOPOKHBIX
KOHCTPYKLIUM;

- KOHCTPYKIIHUU 3€MJISTHOTO TOJIOTHA;

- KOHCTPYKIIUH YKPEIUICHUSI 000YMH U OCTAHOBOYHBIX TOJIOC;

- KOHCTPYKIHUH YKPEIUICHUSI OTKOCOB 3€MJISTHOTO MOJIOTHA;

- CUCTEMY MOBEPXHOCTHOTO U ITyOMHHOTO BOJOOTBO/IOB;

- KOHCTPYKIIUH BOJOIPOIYCKHBIX COOPYKEHUM;

- CUCTEMY YIPaBJIECHHUS JOPOKHBIM ABUKEHHEM KaK B IEPUOJ CTPOUTEIIbCTBA,
TaK ¥ IPU SKCIUTyaTallluy TOPOTH;



- TUIIBI IEPECEUECHUI U IPUMBIKAHHI C IPYTUMU JOPOraMu;

- TUI JTOPOKHOM OJICKIbI U TUI TOKPBITHS;

- BapUaHTbhl KOHCTPYKLIHMH JOPOXKHOW OAECKIbl U1 JIETHETO M 3UMHETO
CTPOUTEIIbCTBA.

[IpumeHeHue mpenjaraeMoro mnepeyHsi nokasareiie aBTOMOOUIIBHBIX JOPOT
MO3BOJIUT OTCJIEKHUBATh Ka4Y€CTBO MPOEKTHBIX padOT U CBOCBPEMEHHO BBIMIOJIHSTh
KOPPEKTUPOBKY PEMIEHUN C TEXHUYECKON CTOPOHBI, @ HE TOJIBKO M0 CTOMMOCTHBIM
MOKA3aTEeIIsIM.

Jleknus 2 THX KEHEPHO-TEOJAE3UYECKHUE U3BICKAHUSA

WHxkeHepHO-Te01e3MUE€CKUE U3bICKAHUSI BBITIOIHSIOTCA € LEIBIO MO~

Jy4YeHUs KOMILUIEKCa MaTepUaIoB U IaHHBIX, XapaKTEPUIYIOIINX peibed,

ruporpaduio, MOYBEHHBIM U PACTUTEIHHBIM TOKPOBBI, HACEJIICHHBIE IMYHKTHI,
JOPOKHYIO ~ CETh, 3JIaHUS M  COOPY)KEHHUs, U JIpyrMe XapaKTepHbIE
TonorpaUuyecKkue 3IEMEHTbl H3y4aeMOH TEppPUTOPUH, HEOOXOAUMBIE IJIs
MPOCKTUPOBAHMS OOBEKTOB U BHITIOJHEHUS IPYTUX BUIOB U3BICKAaHUH

B cocTaB MHXEHEPHO-TE0/1€3NUECKUX U3bICKAHUN BXOJST CIEAYIOIIHE

OCHOBHBIE BU/JIbI paboT [44]:

- CO3/IaHNE ONOPHBIX I'€OJIE3UNUECKUX CETEN;

- co3laHue W (Wid) OOHOBJIEHUE MH)XCHEPHO-TOMOTrpapUuecKux IJIAHOB B
macmtabax 1:5000 — 1:200, B Tom yucie B uudpoBoit hopme, cheMKa MoI3EMHBIX
KOMMYHHUKALIMN U COOPYKEHNU;

- TPACCUPOBAHUE JINHEUHBIX OOBEKTOB;

- UH)KEHEepHO-TUAporpaguueckue padoThl;

- reojie3ndecKkre HaboAeHUs 3a AeopMalusIMHi U OCaIKaMHU 37aHu

U COOpDYXEHUH, [BIDKEHUSIMU 3€MHOW TIOBEPXHOCTH U  OIMACHBIMH
MPUPOIHBIMH MPOIIECCAMU;

- CTIeIIMANIbHBIE T€0Ie3NnUECKHe U Tonorpadudeckrue padboThl mpu

CTPOUTEINILCTBE U PEKOHCTPYKLIMU 30aHUNA U COOPYKEHHM.

Coznanue wuHXEHEpHO-Tonorpaguyeckoro mjiaHa B Lu(poBOM Bujae
OCYUIECTBIISIIOT IPU HAIUYMU 33JIJaHUA 3aCTPONIINKA UM TEXHUYECKOTO 3aKa3unKa

OOHOBIIEHHE  WHXXEHEpHO-TonorpaMyeckux  IUTAaHOB B LHU(PPOBOM
(BEKTOpHOM) M rpaduyeckoM GopMarax cleAyeT BBIIOJHATH C MCHOJIb30BaHUEM
MaTepHaIOB U JaHHBIX:

- TOCYIapCTBEHHOTO KapTorpado-reoaezndeckoro pouaa Pd;

- benepanbHO rocyJ1apCTBEHHOM uH()OPMAITMOHHON CUCTEMBI
TEPPUTOPUATBHOTO MJIAHUPOBAHUS;

- uHPOPMAIIMOHHOM  CHUCTEeMbl  oOecleueHus  rpajoCTPOUTENLHON
NEesATEeIbHOCTH;



- HCIIOJIHUTENBbHBIX U KOHTPOJBHBIX TE€0/E€3MUYECKUX CBHEMOK HMH)KEHEPHBIX
KOMMYHHMKAIIMN U COOPYKEHUU;

- IUCTAaHIIMOHHOTO 30H1upoBanus 3emid (/33);

- TOonorpaduIecKoil CheMKH.

Ha yyacTtkax MecTHOCTH, TJi€ 00IIMe U3MEHEHUS CUTYyalluu U penbeda

cocTaBistoT 6osee 35 %, Tonorpaduyeckue MmiIaHbl COCTABIISAIOT 3aHOBO

Jlekuust 3 TPACCUPOBAHUE ABTOMOBUWJIBHBIX J1OPOI'

TpaccupoBaHu€e JTMHEHHBIX OOBEKTOB BBINOJIHAETCS B COCTaBE MHKEHEPHO-
reo0JIe3NYECKUX U3BICKAHHUI Tpacc JIMHEHMHBIX 00BEKTOB, KaK MPAaBUIIO, B JBa dTara
— KaMepaJbHOE U MOJIEBOE

Kamepanvrnoe mpaccuposarnue NOIKHO CONEPKATh:

- cOop, aHaNU3 U KOMIBIOTEPHYI0 00pabOTKy — OIU(GPOBKY CYIECTBYIOIIUX
GboHAOBBIX KapTOorpado-reoie3nYeCKux MaTepHalioB (TOMOrpapUUYECKUX KapT U
IUTaHOB B IU(poBOM U rpadudeckoM Buaax B macmrabax 1:1 000 000 — 1:100
000), B TOM uyucie a’po- U KOCMHYECKUX CHHMKOB, 3€MJICYCTPOUTEIbHBIX,
JIECOYCTPOUTENBHBIX KapT M IUIAHOB, MAaTE€pUAJOB HWHKEHEPHBIX H3bICKaHUN
MPOIUIBIX JIET, JAHHBIX MO0 TOCYAAPCTBEHHBIM U OTIOPHBIM T'€0/IE3HUECKUM CETSIM;

- IPeJIBAPUTENIbHBIN BEIOOP BAPHUAHTOB MPOXOKIACHUS TPACCHI;

- co3nanue Tonorpaduueckux (CUTyallMOHHBIX) IJIAHOB M KapT B MaciiTabax
1:25 000 — 1:10 000 c cymiecTBYIOIMMMH TpaHUIIAMHU JUIICH3UOHHBIX y4aCTKOB,
0c000  OXpaHsSEeMbIX MPUPOAHBIX TEPPUTOPUH, 3EMIIECTIONb3OBATENEH U
3eMJICBJIACIbIEB, MYHUITUIIAIbHBIX pailoHOB U cyObekTOB PD ¢ HaHeceHHBIMU
BapUaHTaMU MTPOXO0KJIEHUS TPACCHI;

- 000CHOBaHHE BBIOOpA TPACCHI.

KamepanbHoe TPAacCUpPOBaHUE u IIpEABAPUTEIIbHBIN BBIOOD
KOHKYPEHTOCIIOCOOHBIX BapHaHTOB MPOXOKICHUS TPACChl aBTOMOOMIIBHBIX JOPOT
JOJDKHBI  TIPOM3BOJIUTH MO  IU(POBBIM, BEKTOPHBIM WA  PACTPOBBIM
tonorpadudeckuM KapTtaMm, udpoBeIM a’podorocHuMKam (B Macmitabe, Kak
npasuio, 1:25 000) wim no uudpoBsiM Tonorpaduyeckum miaHam (B macurade,
kak mpasuio, 1:10 000). Ilpu 5TOM HCHOJB3YIOTCS HUMEIOIIMECS B HAIUYUU
MaTepuaibl KOCMHUYECKON CBEMKH, PE3yJbTaTbl HU(PPOBON a’3poPOTOCHEMKH U
(V1K) BO3QYIIHOTO JIA3€PHOTO CKAHUPOBAHUS MECTHOCTH

Ilonesoe mpaccuposanue NOMKHO CONEPKATh:

- CO3/IaHME TIJIAHOBO-BBICOTHOM I€0€3MYECKON ONIOPHOM CETH;

- TOJIEBOE TPACCUPOBAHHE (BBIHOC HAMEUYEHHOM TpacChl HA MECTHOCTH) C
HUBEJIMPOBAHUEM OCH TPACCHI U MOMEPEUHUKOB B XapAKTEPHBIX MECTaX U3MEHEHUS
penbeda MECTHOCTH, 3aKpEIJICHUE TPACChl BpeMEHHBIMU 3HAKAMU;



- CO3J]aHH€ IUIAHOBO-BBICOTHOTO CHEMOYHOTO OOOCHOBAHHUS C BKIIOYEHHEM
IMYHKTOB OMIOPHOU T'€0Je3UYECKON CETH;

- co3manue W (Wid) OOHOBIECHHE WHKXEHEPHO-TOMOTPAPUUECKUX IJIAHOB
MOJIOCKl MECTHOCTH BJIOJIb TPACChl, YYacCTKOB IEPEXOJO0B UYepe3 BOJOEMBI U
BOJIOTOKH, JK€JE3HbIE M aBTOMOOWMJIBHBIC JOPOTH, IUIOIIAJOK IOJ OTIENbHbIC
COOpY>KEHHUS U JIp.;

- COCTaBJICHHE TEXHUYECKOr0 OT4eTa (C TEKCTOBBIMU M TpadUuecKuMU
MIPUIIOKCHUSIMH ).

Jlexknus 4 IIPUKJIAJIHBIE ITPOT'PAMMBbI

K npuxnagaeiv nporpammam, nomumo camux CAIIP, moxHO oTHECTH:

BEKTOPHU3ATOPHI;

nporpaMmbl 00pabOTKH T'€OJIE3MUYECKUX JAHHBIX, JTAHHBIX JUCTAHIIMOHHOIO
30HIUPOBAHMS;

CUCTEMBI yrpaBieHussMu 6a3zamu qaHHbIX (CYBJ);

CHUCTEMBl  YIpPABICHUS  MPOEKTHO-KOHCTPYKTOPCKOW  JOKYMEHTAIHeH
(CYIIKA) u np.

BexTopuszatopsl

I'uOpuaHble TEXHOJOIMH OCHOBAHHBIE HAa COBMECTHOM HCIIOJIb30BAHUU
MaTEepUaJioB CbEMKHM U  CYIIECTBYIONIErO  KapToMarepuaiga  MO3BOJISIIOT
3HAYUTEIBLHO COKPATUTh TPYA03aTpaThl HA CO37aHuE ITUGPOBON MOICIIH.

[Tporpammbl TpaHchoOpMaIuy , IpeIHa3HAYCHHBIE 11 00pabOTKH pacTPOBBIX
¢daitioB , TONyYEHHBIX B pe3yJlbTaTe CKAaHUPOBAaHUSA KapTorpaduyeckoro
MaTepHaa, BBITOIHSIIOT (DYHKIIMN YCTPAHCHHS HETMHEHHBIX UCKKEHUN PacTpOB,
OOyCIOBJICHHBIX JAedopmanmeil MCXOAHOTO JOKYMEHTa WM MOTPEIIHOCTHIO
CKaHUPOBAHUS, MO3BOJSIIOT OOBEAMHITH HECKOJIbKO (PparMeHTOB B €AMHOE
pacTpoBO€ M0JIE€ ,0CYUIECTBIIAIOT TONOTPapUUECKyl0 MPUBSI3KY K MPAMOYTOJIbHON
CUCTEME KOOpPJAWHAT M TO3BOJISIIOT JKCIOPTUPOBATH B (DaiJibl  pacTPOBBIX
MO/IJIOKEK PACTPOCTPAHCHHBIX MporpaMMmHbIX mpoaykToB: CREDO, ARCVIEW,
MAPINFO u np.

Jururtanuzanuss B MPOTPAMMHBIX  KOMIUIEKCaX  OCYIIECTBISIETCS  C
MPEIOCTABICHUEM CEPBUCHBIX (YHKUUN, NanbHeiIas oOpaboTka MaTepualioB
aHaJIOTUYHa 00pabOTKe JaHHBIX M3BICKAHHIA.

[lepcniekTUBHBIM HAMpaBICHUEM B O00JIACTM WHXXEHEPHBIX H3bICKAHUN
apisgercs:  uudpoBasi  ¢ororpammerpusi.  OtedecTBeHHas — pa3paboTka
PHOTOMOD (koukypupytoliiasi Ha pblHKe ¢ pa3padoTkamu Intergraph u Helava)
npeaHa3HayeHa Jis MOJYyYeHHUs MPOCTPAHCTBEHHBIX JIaHHBIX O CHHUMaeMOM
o0bekTe B BUJEe ITUMPOBBIX Mojenei penbeda, opTodhOTOIIIAHOB, ABYXMEPHBIX U
TPEXMEPHBIX BEKTOPHBIX OOBEKTOB Ha OCHOBE ONTHUYECKUX H300paKEHUU 3TOTO



o0bekTa, Kak mpaBuiio (Qororpaduil. OTH H300paKEHUS MOTYT IOJIy4aThCs
HAa3eMHBIMH KaMepaMH, adpoKaMepaMu, C KOCMUYECKUX alapaToB.

TexHomornyeckas 1enoyka BKIIOYALT:

- CKaHUPOBAHHWE WCXOJIHBIX MATEPUATIOB CHEMKH Ha OOBIYHOM WJIH
CHEIUaIN3UPOBAaHHOM (POTOrPaMMETPUUYECKOM CKaHEPE;

- KOMIIEHCAIUsl UCKaKEHUM, BHOCUMBIX OOBIYHBIM CKaHEPOM;

- TOCTYIUIGHHE [JIaHHBIX Ha BXOJ MOIYyJd (QOTOTPUAHTYISIIIUU, TJIE
MPOU3BOIATCS HEOOXOIMMbIE U3MEPEHUS U YPaBHUBAHUE;

- 00paboTKa COOTBETCTBYIOIIMM MOYJIEM-KOHBEPTOPOM, MPeoOpa3yroIum
pe3ynbTaThl B 3D —BexTopel, DEM unu DTM — aiinel, onuHouHbBIE OpTO(OTO,
opTodoTOMazanvHbIe H300paKEHUs, 00eCTIeUnBarONINM epeaady nanapix B CAD
u GIS- cucremsi.

[Ipu pelieHnn UHXEHEPHBIX U3BICKAaHUM OOJIbIIAs YacTh PAO0OTHI MPOUCXOUT
c wucnons3zoBanueM wmonyis DTM. TlogaepkuBaercss aBTOMaTU3MPOBAHHOE
MOCTPOEHUE TOPU3OHTAICH U PYYHOU PEKUM KOPPEKTHUPOBKH, a TaKKE JOCTYIEH
WHCTPYMEHT — CTPYKTYPHOW JIMHWHW, YTO TIO3BOJIIET TOJydYaTh KAYCCTBEHHBIC U
WHTYUTHBHO TIOHATHBIE IM(POBBIE MOJeIHM. B Momyne mpemycMoTpeHo
CHEIHMAIFHO TPEXMEPHOE OKHO, B KOTOPOM TMOCTPOEHHAs MOJENIb MOKET OBIThH
BU3YalIM3UPOBAHA KAaK TPEXMEPHBIH OOBEKT, C KOTOPHIM MOTYT MPOU3BOAUTHCS
pasznuYHbIe TEOMETPUUYECKUE TpaHC(hHOPMAIINH, TIOBOPOTHI M MAacIITAOMPOBaHUE.

TexnoJsiorus BO3/yIIIHOTO JIa3epPHOro CKAHMPOBAHUA LTSI
KPYMHOMACIITA0OHBIX TOMOTpaUUecKuX CHEMOK C CO3JaHHWEM MO pe3yJbTaTaM
TPEXMEPHON NH(PPOBOH MOJETH MECTHOCTH, HECMOTPS Ha MPUHIUITHAATILHYIO
HOBHU3HY, MOXXET pacCMaTpUBaThCA KakK JIOTHYECKOE IPOJIOJDKCHHUE Pa3BUTHS
0e30TpakaTeIbHbIX TEXHOJIOTUM.

B Hacrosiee Bpemst Ha phIHKE UMEETCS HECKOJbKO KOMMEPUYECKUX MoJIelieit
TPEXMEPHBIX JIA3€PHBIX CKAHUPYIOIMIMX W MOACIHUPYIONIMX CHUCTEM HAa3eMHOTO
0a3upoBaHMS.

Cucrema COCTOMT W3 TOPTATUBHOTO, Pa0OTAIOMIETO B ABTOMAaTHYECKOM
peXuMe, MyJIbCOBOTO Jla3epa M TMOJIEBOTO TIEPCOHAIBHOTO KOMITBIOTEpA CO
CHEIUAIM3UPOBAaHHBIM ~ MPOTPaMMHBIM  oOecniedeHueM. Jlms  cKaHUpOBaHUS
M0JIb30BaTEIh HAMpaBJSET Jia3ep B CTOPOHY OOBEKTa, BCTPOCHHAS CHCTEMa
BU3yaIM3allii BHIBOJUT Ha DKpPaH KOMIBIOTEpAa H300paKEHUE, TMO3BOJISIONIEE
OTepaTopy KOHTPOJIUPOBATH IMOJIe 3peHus ckaHepa. OmepaTop yTOUYHSET 001acTh
CKaHUPOBAHUS, YCTAHABIMBAET Pa3pEIICHNE U 3aIMyCKaeT MPOIECC CKAaHUPOBAHUS.

[Ipubop aBTOMATHYECKHM CKAaHMPYET BBIOpAaHHYIO O0O0JACTh TPH TOMOIIH
ONTHUKO- MEXAHUYECKUX CUCTEM, OBICTPO MPOBOJALIMX JIA3€pPOM IO H3MEPSEMOit
o0JacTu.



Tunosas cucrema crnocoOHa MPOBOJUTH padOTHI MO MOJYUYEHUIO TPEXMEPHOU
(G pPOBOM MOJIEIH C TOUHOCTBIO OT JIOJIEH MIJIJTUMETPOB /10 TISITH CAHTUMETPOB Ha
PACCTOSIHUM OT HECKOJIBKUX JECATKOB MeTPOB 10 2500 M 3a BpeMsi OT HECKOJIBKUX
CEKYHJ 10 AECSITKOB MUHYT.

CHuMaeMasi TOBEPXHOCTh PETUCTPUPYETCS C OJHOBPEMEHHBIM BBIBOJOM Ha
JUCIUIE B BHUJE MacCHBa TOYEK, MMEIOIIMX TPU KOOPAMHATBI U IOKA3aTENH
WHTEHCUBHOCTU  OTpa)XX€HUsl, o0pa3yss TPEeXMEpPHYI0 pacTpOBYIO  MOJIEb
CHUMAEMOTo 00bEKTa.

PazpaboTanHoe mporpaMMHOE OOECIEYeHHE IO3BOJISET COCAMHSTH CKAHBI,
NOJIYYEHHBIE C PA3JIMYHBIX TOYEK, a TAKXKE CTPOUTh TPAAULHOHHYIO MOJEIb C
CO3JaHUEM TPUAHTYJIALIMOHHOMN CETH.

TodeuHble MAaCCUBBI U BEKTOPHAsI TPEXMEPHAsI MOJIENIb MOTYT MEPEIABATHCS B
ACAD, 3D Studio Max, npyrue CAIIP u 'IC-cuctemsbl.

JlazepHoe cKkaHMpOBaHHUe.

Cucrema COCTOMT M3 MOPTATUBHOrO, padOTAOLIEr0 B aBTOMAaTUYECKOM
peXuMe, MyJIbCOBOTO Jiazepa M MOJEBOIO MEPCOHAIBHOIO KOMIIBIOTEPA CO
CHEIUAIN3UPOBAaHHBIM  MPOTrpaMMHBIM  oOecrnieueHreM. Jljiss  CKaHMpPOBAHHUS
M0JIb30BATENb HAMPABISET Ja3ep B CTOPOHY OOBEKTa (CHCTEMa C IOJEM 3PEHHS
360x180 rpamycoB — YCIOBHO B CTOPOHY OOBEKTa), BCTPOEHHAas CHUCTEMa
BU3YyallM3allMi BBHIBOAUT HA DKPaH KOMIIBIOTEpa H300paKeHUE, MO3BOJISIONICE
orepaTropy  KOHTPOJIUPOBATH  00yacTb  ckaHupoBanus.  Omeparop, 1O
HEOOXOJMMOCTH yTOYHSIET 00JaCTh CKaHUPOBAHUS, PACCTOSHUE MEXKAY TOUYKaAMHU
(pa3penieHue) W 3amycKaeT MPOLECC CKAHUPOBAHUS, IIOCIAE Yero mpudop
aBTOMATHYECKM CKAaHUPYET BBIOPAaHHYIO 00JIaCTb TMpPU TMOMOIIM  ONTHUKO-
MEXaHUYECKUX CHUCTEM, OBICTPO «HPOBOAAIMIMX» MYJIbCUPYIOIIUM JIA3€PHBIM
MIy4YKOM CKaHepa Mo u3MepseMoi 00J1acTu.

Tunosast cuctema crocoOHa MPOBOIUTH PadOTHI MO MOTYUYSHUIO TPEXMEPHOMN
1IM(POBOIN MOJETH ¢ TOYHOCTBIO OT JIOJIEH MUJUIUMETPOB 70 5 CM Ha PAaCCTOSHUU
OT HECKOJBKHUX JIeCITKOB 110 2500 MEeTpoB 3a BpeMsi OT HECKOJbKHUX CEKYH] JI0
necsatkoB MUHYT. [Tone 3penns ot 40x40 no 360x180 rpamycoB M mOAXOAUT IJIA
MOJIEJIMPOBAHUSI MECTHOCTH M MH>KEHEPHBIX 00BEKTOB.

Cucrema He  TpeOyeT  oTpaxaTenel, TakK KaK  HCIIOJb3yeTCs
0e30TpakaTeabHbIM MPUHIUIT PpaboThl. TpexMmepHas KOHPUIypaluss CHUMAaeMOM
MOBEPXHOCTU PETUCTPUPYETCA C OAHOBPEMEHHBIM BBIBOJIOM Ha JUCIUICH B BUJE
MaccuBa TOYEK, HMMEIONIMX TPU KOOPAMHATHI W KakK NpaBUIIO I[OKa3aTelu
WHTEHCUBHOCTU OTPAXEHUS U/ WU «HUCTHHHOTO IBETa». TakuM 00pa3oM co3maercs
TpeXMepHas pacTpoBasi MOJEIb CHUIMAEMOr0 OOBEKTA.

[IO mno3BoJisieT BHU3yaM3UPOBATH OOBEKT, MEpeMelniaTb U MPOBOAUTH
U3MEPEHUs] MEXAY JIFOObIMUA TOYKAMH WJIM MOBEpXHOCTAMU. Kaxxaas Touka MOKeT



ObITh OKpalleHa MO PAa3JIUYHbIM [PU3HAKAM: HMHTEHCUBHOCTh OTPa’KEHHOTO
CUTHasa, UICTUHHBIA I[BET, APYTUX MMapaMeTPOB (BHICOTHOW OTMETKH, YAAJICHHOCTH
toukd ¥ T.I1.). Dkcropt B CAIIP u TC (AutCAD, MicroStation, 3DstudioMax,
ArcGIS)

[lo pe3ynpTaTaM CBEMKH BO3MOXKHO TIOCTPOCHUE TPUAHTYIISAIIMOHHON
mozenu. I[lpoliecc 3aHMMaeT HEMHOIO BpPEMEHHM, YTO TIO3BOJISIET MOJYYUTh
TpEXMEPHOE N300paKEHUE B MOJIEBBIX YCIOBUSX.

HenocTraTkmn:

¢ 0oJIbIIION 00BeM 3aHUMaeMon naMatu (o 18 Mb Ha oauH «ckaH» mpwu moJie
3penus 360x180 rpamycoB nipu yriioBoM pazpetieruu 0,1 rpamyc) — BekropHas 20-
500xb

® ME/IJICHHOE MaHUITYJIMPOBAHUE

Ipeumyiecrsa:

® [I0JTy4aeTCs Cpa3y JKe MOCiie CKAHUPOBAHUS

® CTOUT JICIICBJIE

[{ernecooOpa3HOCTh — B HEKOTOPBIX CIy4asx JOCTATOYHO W HEOOXOJIUMO IO
BPEMEHHBIM M MaTepUaJbHBIM 3aTpaTaM HMETh pacTpOBYI Mojelb. KoHTpoib
(GhOopMBI B POIECCE CTPOUTENBCTBA, BHIYUCIECHUS O0BEMOB (HaIlpuMep, BHIPaOOTKU
KapbepoB), MPOBEJICHUE U3MEPECHHUI Ha HEJOCTYIHBIX yYacTKax u T.II.

IIpenmyuiecTBa nepea TaxeoMeTpu4eCKOM CbEMKOM:

e MrHOBEHHAs TPEXMEpPHas BU3yaJIU3allUsl

¢ Bricokasi TOUHOCTH

e boJsiee noyHBIE PE3YyIbTATHI

e bEICTpBIN COOp AAaHHBIX

eObecnieueHre O€30MACHOCTUA MPU CHEMKE TPYAHOIOCTYNMHBIX M OMACHBIX
00BEKTOB.

MarepuanbHuble 3aTpaThl Ha HEOOJBIIUX Y4acTKaX COMOCTaBHUMBI C
TPaAUIIMOHHBIMUA METOIaMH, Ha OOJIBIIION TUIOMIAAN WU MPOTSHKEHHOCTH — HIKE.

CronMOCTh KOMILTIEKTa HazeMHoro 0asuposanus 150 000$

Jekmua 5 ITPOI'PAMMBI OBPABOTKHU T'EOJAE3SUYECKUX
JTAHHBIX

[lepexon Ha CKBO3HYHO TEXHOJIOTHIO TMPOEKTUPOBAHUS OOYCIOBWJI HOBBIN
MOAXOJ] K PA3JIMYHBIM CTAJIUSIM TTPOCKTHBIX paboT.

Haunbonee otcranoil monroe BpeMsi ocTaBajiach TPAJAUIIMOHHAS TEXHOJIOTHUS
MIPOM3BOJICTBA HM3BICKATEILCKUX pabOT, KOTOpas B KOHIIE KOHIIOB cTaja
HEeMpueMJIeMOU 1Jis1 00eCeYeHus COBPEMEHHOTO KaY€CTBEHHOTO MPOEKTUPOBAHUS



aBTOMOOUJIBHBIX JOPOT ¥ BO MHOIOM SIBJISUIACH CAEPKUBAIOIIUM (PAKTOpPOM ISl
JATbHEMIIEro pa3BUTUSL IPOEKTHO-CMETHOIO Jea.

Brenpenne GPS-TexHOMIO0THH, a9POKOCMHYECKUX H3BICKAHUMN, IEKTPOHHON
dboTorpaMmeTpur,  DJIEKTPOHHOM  TaxCOMETPWUH, a’dpo- M IJICKTPOHHOUN
TUAPOMETPUM, J1a3€pPHOTO CKAHUPOBAHMS, YJIBTPA3BYKOBOTO 3XOJOTUPOBAHUSA,
reou3nYECKuX METOJIOB MHXKEHEepHO-Teosornyeckoi passenaku ['MC-rexHomorui
U T.J. IO3BOJISIIOT MOJTYy4YaTh KaU€CTBEHHO HOBBIE MacCUBbI HH(OpPMAIUHU, KOTOPhIC
UMEIOT KOMIIaKTHBIA BHUJ XPAaHEHHS U MOTYT MHOTOKPATHO HCIOJb30BaThCA U
MOU(UIIMPOBATHCA B 3aBUCUMOCTH OT MOCTaBJICHHBIX LIETICH.

B OonpmmMHCTBE cnyyaeB OpraHHU3allid, BBICTYMAIOIIME 3aKa3YHMKOM
reo/ie3nueckux padoT, TpeOYIOT ciauy MaTepHralioB B IU(PpOBOM BHUJE, YKE ceiuac
MHOTHE TMPEANpUATUS YOEeIMINCh Ha CBOEM OIbITE, 4YTO «0e30yMa)KHbIE»
re0ZIe3NYECKUE  TEXHOJOTUM  O0ECIEeYMBAIOT  3HAYUTENIbHOE  YBEJIMYEHHE
IIPOU3BOJMTEIIBHOCTU M COKPAILAIOT BPEMEHHBIE 3aTPaThl KaK HEMOCPEIACTBEHHO
Ha MPOBEACHUE MOJIEBBIX PadOT, TaK U MPU KaMepalbHON 00padoTKe.

Hcnonb3oBaHWE HMHTEIUIEKTYaJIbHBIX NPHOOPOB TaKMX KaK 3JIEeKTPOHHbIE
TaxeoMeTpbl, MMEIOIINX BCTPOCHHOE MPOTPAMMHOE OOECHeYeHUE, OTKPBIBAIOT
CIIEIyIOME BO3MOXHOCTH : BBIIIOJHEHHE OOpATHOM 3aCE€YKH, HaOIIOJEHUE U
YpaBHUBAHHUE TEOAOJIUTHOIO XO0Ja, ONPEJECICHUE BBICOT HEAOCTYMHBIX OOBEKTOB,
U3MEPEHHs] CO CMEIICHMUSMHM, BBIIOJHEHHE OOMEpOB, BBIYUCIICHHE IUIOLIAJEH,
CbeMKa IIONEPEYHUKOB, CO3J]aHME€ COOCTBEHHBIX QJITOPUTMOB MPOBEIACHMUS
U3MEPEHUI U T.[. BCTpoeHHas mamsaTh WM CMEHHBIE KapThl NAMSTU MO3BOJISIOT
XPaHUTh UHPOPMALIMIO , KOTOpasi B JaJbHEHUIIEM B aBTOMaTU3UPOBAHHOM PEKUME
nepenaercst B 00padaThIBalOIINE MPOrPAMMHBIE KOMIUIEKCHI

CoBpemennbie GPS mpubopsl ucmonb3yroTes i KapTorpadupoBaHUs U
VOPABJICHUS JaHHBIMA B Pa3IMYHBIX OOJACTSAX NPUMEHEHHS, OHU MO3BOJISIOT
3aMepsATh TOYEYHbIC, JIMHEHWHbIE U IUIOLAJAHbIE OOBEKThI, 3aMUCHIBATH
COITYTCTBYIOLIYIO TUM o0BeKTaM JOTOJHUTENBHYIO uH(pOpMaLIHIO,
MHTETPUPOBATh TOJIeBbIC JaHHBIE ¢ HeoOxomumour I['MIC 0Ga3oif AdaHHBIX WM
co3gaBaTh OCHOBY Il HOBOM. GPS mpuOopbl mO3BOJISAIOT MOMYy4YaTh U3MEPEHHUS
CaHTUMETPOBOM TOUHOCTH B TEUEHUH HECKOJIbKUX CEKYH]I.

Hanpumep, Takoii mpuemHuk kak Trimble Total Station 5700 mo3Bossier
HEIPEPBIBHO PETUCTPUPOBATH «CHIPbIE» JAaHHbIC MPUONIU3UTENBHO B TeueHue 600
YacoOB C MHTEPBAJIOM 3amucH 15 cekyH[ OT mecTu crnyTHUKOB. Mmeromnuiics USB-
HOPT TO3BOJISIET BECTH OOMEH JAaHHBIMU C KOMITBIOTEPOM CO CKOPOCTBIO OJMH
MEraOWT B CEKyH]TY.

KpynHbele  KOMIAaHUU-TIPOU3BOAUTENN  TE€OAE3UYECKOr0  000pyAOBaHUS
AHOHCHPYT CO3/l1aHH€ COOCTBEHHBIX MPOTPAMMHBIX MPOAYKTOB, KOTOpHIE
NpeHa3HAYEeHbI JIsl BBIMOJHEHUSI TPAJAUIIMOHHOTO YpaBHUBAHUA ceTed (BKIIOYast



GPS naOnronenus, u HaOMIOACHUS, BBITIOJHEHHBIE 3JIEKTPOHHBIMU TaxeoMeTpaMu
U 1TU(POBBIMU HUBEIMPAMH), OCYIIECTBISIOT KOHTPOJHh KAadeCTBA IMOJYYCHHBIX
JIAHHBIX, TMO3BOJISIIOT 3KCIOPTUPOBATh U UMIIOPTUPOBATH JAHHBIE B MPOTrPaMMBbI
JIOPOKHOTO TPOCKTUPOBAHUS, a TAK)KE CO3/Ial0T MU(PPOBBIE MOJIETN MECTHOCTH, B
TOM YHUCJIE€ METOJIOM JUTHTAIMU3AIMU C HCIOJIb30BAHUEM KapTorpaduyecKoro
MaTepHuaia B KaYeCTBE MOJIJIOKKH.

ObecrnieueHre  KOMIUIEKCHOM — 00pabOTKM  M3MEpEHUM,  BKIIIOYAIOIIEH
CUHTAaKCUYECKHMM U CEMaHTUYECKUM KOHTPOJb JaHHBIX C OJHOBPEMEHHBIM
aHaJM30M TOYHOCTH HM3MEPEHMI, aBTOMATHU3WPOBAHHOE PACIO3HABAHUE METOJIOB
CHEMKHU M BBIYHCIICHUE MPEIBAPUTEIHHBIX KOOPAMHAT C TIOMCKOM I'PYOBIX OIMTHOOK
U3MEPEHUN B CETSIX U MOJMTOHAX, BBISIBJICHUE U30BITOUHBIX U3MEPEHUN TTO3BOJISET
CO3/1aBaTh aJ€KBAaTHHIE MOJEIH MECTHOCTH.

B Hacrosiee Bpemsi cOOp reosIorMuecKoi U THIPOJIOTMYecKo nHpopManuu
ABJISIETCA OYEHBb TPYJIOEMKUM IPOLECCOM.

[Ipu pa3Benke KapbepoB, OOCIIEOBAHUU YYACTKOB TMOJI HCKYCCTBEHHbBIC
COOpPY)KEHUS, HW3BICKAHUM TpPacC aBTOMOOWJIBHBIX JIOPOT 3a4acTyi0 OypoBbIe
paboTHI BHIMIOJHSIOTCS BPYUYHYIO, TaK KaK HE KaXKJas yCTaHOBKA MEXaHUYECKOIO
OypeHust MOKET OBbITh JOCTaBlieHa Ha 00beKT. KpoMe TOro, BBINOJHUB OypOBBIE
paboter epe3 100-300 M, u3BICKAaTENH, TOJBKO OCHOBBIBASCH HA CBOEM OIIBITE,
MOTYT CyAWTh 00 HM3MEHEHHWU T'e0JIOTHYECKOTO CTPOEHUS TPYHTOBOT'O MacCHBa
MEXIy JBYMSI CKBaKHMHAMHU.

N30exath BhIIEyKAa3aHHBIE TPYAHOCTH U MOTPEIIHOCTH MOXKHO HCHOJB3YS
reopusnyecKuii MeTo] MOJANOBEPXHOCTHOM PaAMOJOKALMHU, ITO3BOJISIOIINNA
MOJIYYUTh T€OJIOTHYECKYIO U THAPOJOTHYECKYI0 MH(POPMAIMIO HEPa3pyIIAOIIUMU
BBICOKOIIPOU3BOAUTEIILHBIMU MeToAaMU. [Ipu 3TOM TpyHTOBO-TE€OJOTHUECKUN
paspe3 (Qukcupyercsi HemnpepbiBHbIM. I[locie 00pabOTKM W HUHTEPHOJSLIUU
pajgaporpaMMbl B KaMepaIbHBIX YCIOBUSX MPEJACTABISIOTCS TPAHUIIBI TIOIOIIBBI U
KPOBJIM Pa3JIMYHBIX TPYHTOB pa3pe3a, a TAKKE MOJ0KEHUE YPOBHS TPYHTOBBIX BOJI.

PaboTa paamonokanmoHHOTO MpUOOpa TOMOBEPXHOCTHOTO 30HIUPOBAHUS
(reopagapa) OCHOBaHa Ha  KCHOJIB30BAHMM  KJACCUYECKUX  MPUHIUIIOB
paauonokauuu. llepenaromieid aHTEeHHOW MpUOOpa H3IY4YaAIOTCS CBEPXKOPOTKHE
AJIEKTPOMArHUTHBIE UMIYJIbChI (€AMHUIBI U JIOJM HAHOCEKYH/bI), umerommue 1,0-
1,5 meproaa KBa3UrapMOHUYECKOTO CUTHANIA U IIIUPOKUHN CIIEKTP U3TyUCHUSI.

Bp16op IIUTENBHOCTH HWMIYJbCA OMpEAeNsieTcs HeoOXOAMMOW TIyOMHOMN
30HJUPOBAHMS W pa3peliarIiel crnocoOHocThio mpubdopa. s dopmupoBanus
30HIUPYIOMUX HWMITYJIbCOB  HMCIOJB3YeTCS BO30YXKIEHHUE IITUPOKOIIOIOCHOMN
nepeaoNiel aHTeHHbI TIepenaaoM HanpsHKeHUH (yZapHblid METO1 BO30YKIEHUS).

Wznydyaemplii B HCCHEAYEMYIO Cpely HMIIYJIbC  OTpakaerca  OT
HEOJHOPOJHOCTEH, MMEIOIIUX OTJIMYHYI0 OT Cpeabl  JUAJIEKTPHUUECKYIO



INPOHHUIIAEMOCTh WJIM TMPOBOAMMOCTb, IPHUHUMAETCS TNPUEMHON aHTEHHOW,
YCUJIMBAETCA B IIHMPOKOIOJIOCHOM YyCHUTeNe, mpeodpasyercss B LU(GPOBOM BHUI
OpyU TMOMOIIM AHAIOTO-UM(POBOro MpeodpazoBaTeNst M 3alOMHUHAETCS IS
nocneayromeii  obpabotku. Ilocnme 00paboTku momydeHHas HHPOpPMAIUSI
oToOpakaeTcs Ha UHIUKATOPE.

B reomoruu reopamapbl MPUMEHUMBI JJIS TOCTPOCHHUS T€0JIOTUYECKHUX
pa3pes3oB, ONpeAENCHHUs TOJO0KEHUS YPOBHS TPYHTOBBIX BOJ, TOJIIMHBI JIbJA,
rmyOuMHBl M mpoduias AHA PEeK U 03ep, TPaHUI] PACIPOCTPAHEHUS TOJIE3HBIX
UCKOTIAaeMbIX B Kapbepax, MOJI0KEHUSI KapCTOBBIX BOPOHOK M MTYCTOT.

Jlekums 6 OCOBEHHOCTH AIPOCBEMKH C
NCITIOJIB30BAHUEM BILJIA

Aspodorocremka ¢ BIIJIA  (GecnuioTHBIN  JeTaTeNbHBIM  ammapar)
MPUHIIMITHAIBHO HE OTIMYACTCS OT ChEMKHU C «OOJBIIMX CaMOJIETOB», HO MMEET
oTpejieieHHbIe 0COOCHHOCTH, KOTOpbhIe MbI fanee paccMoTpuM. [loner BITJIA, kak
paBuiIOo, MPOU3BOJUTCA C Kpeiicepckor ckopocThio 70 —110 km/g (20 — 30 m/c) B
nuamna3zone BbicoT 300 — 1500 M. Jlis cbeMKM OOBIYHO MCHOJIB3YHOTCS
HEMETpUYECKUE OBITOBBIE KaMephbl ¢ pa3MepoM MaTpuipl 10 — 20 Meranukcesnen.
®doKycHOE pacCTOosHUE Kamep OOBIMHO cocTaBiseT okosno 50 mm (B 35 mm
SKBUBAJICHTE), YTO COOTBETCTBYET pazmepy nukcens Ha mectHoctu (GSD) ot 7 no
35 cm.

Yacto caumku ¢ BITJIA oOpabaTpiBatoTCsi MPOCTHIMU HECTPOTUMHU METOIaMHU
(abdunHoe mpeoOpazoBaHMEe CHUMKOB Ha IUIOCKOCTh). B pesynbrare
M0JIb30BATENb MOJy4aeT HAKUHBIE MOHTAXKU, KOTOPbIE IOMUMO HU3KOM TOUHOCTH
MOTYT COAEPKaTh pa3pbIiBbl KOHTYPOB Ha CThIKAX COCEAHMX CHUMKOB. Pe3ynbTaThl
COOTBETCTBYIOT 10 TOYHOCTH opTodoTormiaHaM MaciradboB ot 1:500 go 1:2000 B
3aBUCUMOCTH OT BBICOTHI ChEMKHU.

Jlnst cTporoii  poTorpaMMeTpudeckor 0O0paOOTKM JaHHBIX a’pPOCHEMKU H
MOJIYYCHUS] MAKCUMAJIbHO TOYHBIX PE3YJIbTATOB HEOOXOJMMO, YTOOBI CHUMKH B
OJIHOM MapIlpyTe UMEJIM TPOUHOE MEPEKPHITHE, a TEPEKPHITUE MEXKAY CHUMKAMU
COCEJTHMX MapIIPyTOB MPH IJIOMIATHON CheMKE COCTaBIIsLIO HE MeHee 20 %.

[Toner BIIJIA He ycTOIYMB, Ha HETO BIUSIIOT MOPBIBBI BETPA, TYPOYJIEHTHOCTh
U Jpyrue Bo3Myliaronie (axropel. Eciam cheMKy € OOBIYHBIX CaMOJIETOB
IJIAHUPYIOT € MEePEKPBITHUEM BIOJIb MapiipyTa 60 %, a mexay mapupyramu 20 —
30 %, Tto mpoektnpoBath cbeMKy ¢ BIIJIA cienyer ¢ mepekpeITHEM BAOJb
mapmipytoB 80 %, a mexay mapmipyramu — 40 %, 4TOOBI MO BO3MOKHOCTH
UCKJIIOUUTD Pa3pbIBbl B POTOTPUAHTYIISIITUOHHOM OJIOKE.

OCHOBHBIM HEJOCTATKOM SIBJISIETCSI TO, YTO OBITOBBIE KaMEPbl M3HAYAIBHO HE
OTKaTMOpPOBaHbl — HEM3BECTHBI UX TOUHBIE (DOKYCHBIE PACCTOSIHUSA, IJIaBHASI TOYKA,



nuctopeust. [Ipu 3ToM HenMHEHbIE UCKaXEHUS ONITUKU (IUCTOPCHUS), TOIyCTUMBIE
IpU OBITOBOM ChEMKE, MOTYT COCTABJIATh /10 HECKOJBKUX JECITKOB IMUKCEEH, YTO
Ha MOPAIOK CHUXKAET TOYHOCTh Pe3yNbTaToB 00paboTku. OMHAKO TaKhe KaMepbl
MOTYT OBITh OTKATHOPOBAHBI B JIAOOPATOPHBIX YCIOBHSIX, YTO TO3BOJISET MOTYYaTh
TOYHOCTH OOpabOTKH, MPAKTHUUECKU TakKue K€, KaKk U U1 MpodeccroHaIbHBIX
Mano(opMaTHbIX (OTOrpaMMETPUUYECKUX Kamep.

[IpenmoutuTenbHEel yCTaHABIMBAaTh Ha TaKue KaMepbl OOBEKTHBBI C
(¢uKcUpoBaHHBIM (OKYCHBIM paccTosiHueM. [Ipu cbeMke cieayeT BBICTaBIAThH
($OKyCcHpPOBKY Ha OECKOHEUHOCTh U OTKIIIOUATh (PYHKITHIO «aBTO(OKYCa».

Ecnu npu cbemke ucCnosib3oBajics JByxauanazoHHbld GPS-npuemHuk B
mupdepenunansaom pexume (mmm PPP-o6pabotka manasix GPS), To Tpedyercs
MUHUMAaJIbHOE YHUCJIO OINOPHBIX TOYEK [UIsl MOJIydeHHUs Hauboyiee TOUYHBIX
pe3yJbTaToB 00pabOTKH, 00BIYHO JO0CcTaTOUHO 1 —2 Touku Ha 100 CHUMKOB.

Hcnons3oBanue BIIJIA B KauecTBe a’poCchbeMOUYHOM IUIATPOPMBI HMEET
00JbIlINE TEPCIEKTUBBI MPU ChbEMKE HEOOJBLINX MO MPOTSKEHHOCTU IUIOMIAIHBIX
OOBEKTOB M MpHU ChEMKE JUHEHHBIX 00BeKkTOB. JlanHble ¢ BIIJIA mo3BomstorT
NoJIy4aThb KadeCTBEHHBbIE KapTorpaduueckue martepuaibl (IIPOCTPAHCTBEHHbBIE

I[ElHHI)IG) .



