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1 Ileau ocBOeHHSsI JUCIHUIIUHBI

[enstmu ocBoeHUsI AMCUUILIIMHBI «/[UCTaHIIMOHHBIE METO/bI 30HAUPOBAHUS 3EMIIU» CBsI3a-
HbI C MPAKTUYECKOH JEeATENIbHOCTHIO YEJIOBEKa B TOM MJIM MHOM IPOU3BOJACTBE. JlMCUMILIMHA ABIISETCS
OJIHOH U3 HauboJiee CIOXKHBIX HAayK, KOTOpas MO3BOJIAET pellaTh MPUKIIAHbIE WHKEHEPHBIE 3a/lauM.
OCHOBHOM LIeBbIO Kypca sBIISETCS (POPMHUPOBAHUE y CTYIEHTOB 3HAHMUN O IPOLIECCE NMPOBEJICHUS CTe-
peodoroTonorpadpuueckoil CbeMKH IMpU MapKIIEeHIepCKOM 00ecrieueHuU OTKPBITHIX TOPHBIX pa3pabdo-
TOK, a TaKKe NMpHu jAeopMaliy MHKEHEPHBIX COOpYyXeHHH. M3yueHre HOBBIX COBPEMEHHBIX CHUCTEM
CbEMOYHBIX PUOOPOB U METO/IbI U3YUEHUSI ChEMOK COBPEMEHHBIMH ITPUOOPAMH.

2 Mecto gucuumuinabl B cTpykrype OOII moaroroBKu cnenuajancToB

JucuumiuHa «/lucTaHiMOHHbIE METOABI 30HAUPOBAHUS 3€MJIN» BXOJIUT B 0a30BYIO 4acTh
6noka b1.5.44 o6pa3oBarenbHOM IPOrpaMMBI.
3anaya AMCUMIUIMHBL «JIMCTaHIIMOHHBIE METOJbl 30HAUPOBAHUS 3EMJIN» 3aKJI0o4aeTcs B oOyue-
HUU CTYJEHTOB PA3JIMYHBIM (POTOrpaMMETPUUYECKHM METOJIaM, a TakXKe TONorpaduyeckoMy U JApYyrum
BusaM Kaprorpaduposanus. Jucuumnmna b1.b.44 «/luctaHIMOHHBIE METOABI 30HIUPOBAHUS 3EMIIH
ABJIIETCA AUCLUUIUIMHON, BXoAsmeld B npodeccuoHanbHblil nuki OOIl mo HampaBieHHIO MOATOTOBKH
cnernanuctoB 21.05.04 “T'opuoe neno”, mpoduns Ned
“Mapxkrieiaepckoe aeno’.
CornacHo YII nucuuninHa 4uTaeTcsi B BOCbMOM CEMECTPE Ha YETBEPTOM Kypce, OTHOCUTCS K 00s-
3aTeJIbHBIM JUCLUIINHAM, BApUATUBHAS YaCTh.
VYcnemHoe ycBOGHHME Marepuaina IMpPEenoJiaraeT 3HAHUWE CTYIAEHTaMH OCHOBHBIX IOJIOKEHUHI
CJIEIYIOIIUX JACIMIUINH:
- b1.b.43 I'eone3us;
- b1. B.01 Mapkmeitnepus
- B1.b.15 NnxenepHas u KOMIbIOTEpHAs rpaduka;
- b1.b.13 Undopmaruka;
- b1.5.09 Marematnka;
-b1.b.10 ®u3uka;
- b1.b.14 Xumus.

OOyyaromuiicss TODKeH 3HaTh (YHIaMEHTAIbHBIE OCHOBBI I'€0/IC3UM M MapKIICHACpUU, BbI-
MOJIHATh MaTeMaTUYECKUE pacueThl U COOJIOATh MpaBUila COCTABICHUS MApKIIEHAEPCKUX depTe-
e, B TOM 4uCl€ C UCMOJIb30BaHUEM KOMITbIOTEPHBIX TEXHOJIOTHA.

HucuumnuHa «/lucTaHIMOHHBIE METO/bI 30HIMPOBAHUS 3€MJIM»  JOJDKHA JIaTh Te€OpeTHye-
CKYI0 IMOJTrOTOBKY KBaJM(UUIMPOBAHHOIO HCMOJIb30BAaHUS 3HAHUM NpPHU CHEHHUAbHBIX ChEMKaX U
MpaBUIILHON 00pabOTKE pe3ysibTaTOB JAHHON ChbEMKH.

3HaHHE U YMEHHUE CTYJEHTOB KBaJU(UIMPOBAHHOTO HCIOJHEHUS CHEIHAbHBIX ChEMOK Oy-
IyT HEOOXOUMBbI IIPU MOATOTOBKE BBHITYCKHON KBaJM(ULIIMPOBAHHON pabOTBHI.

3 Komnerenuuu oOyudamomerocsi, ¢popmMupyemMbie B pe3y/jbTaTe OCBOCHHS] AUCHHUILIMHBI U
IUVIAHUPYeMble Pe3yJabTaThbl 00y4YeHUsI:
B pesynbpTaTe ocBOCHUS AUCIUTUIMHBI «/{MCTaHIIMOHHBIE METOABI 30HIUPOBAHUS 3eMII» 00Y-
YaIOUTUNCA TOJDKEH 00J1a1aTh CISAYIONMMHA KOMICTCHITUSIMH:

CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

OIIK-7 ymeHHeEM TOIb30BaATHCSI KOMITBIOTEPOM KaK CPEJICTBOM yIpaBJIeHUs U 00paboTKu nHpOpMaI-




CrpyKTypHBIi

JJIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS
KOMIIETEHIIUN

OHHBIX MaCCHBOB

3Harb -OCHOBHBIE OIPEACICHUS U HOHATHUS ...; [IPU UCIIOJIb30BaHNHU KOMIILIOTEPA.
— OCHOBHBIE METO/IbI HCCIIEJOBAHNM, UCIIOJIB3YEMBIX B YIIPABICHUH KOMIIBIOTEP-
HBIMU IIPOrpaMMaMHU.
— ONpENENCHUS ... IOHATUMN, HA3bIBAET UX CTPYKTYPHBIE XapaKTEPUCTUKH;
— OCHOBHBIE METO/JIbl U IIpaBHIIa 00pPaOOTKU MHPOPMAIIMOHHBIX MACCUBOB B KOM-
MBIOTEPHBIX MPOTPAMMHBIX 00eCTIEUEeHUSIX.

YMeTh — IIpaBuUIpHO MCHOJIB30BaTh KOMIIBIOTEPHBIEC TEXHOJIOTHH.
— IIpaBunbpHO KCII0JIB30BATH 3HAHUE TPOIPAMMHOTO OOECIIeUeHusI.
— mnpuoOpeTarh 3HaHMS B HCIIOJIb30BAaHUM KOMITBIOTEPHBIX TEXHOJOTUN IIpHU 00pa-
00TKE KOHTAaKTHBIX CHUMKOB.
— KOPPEKTHO BBIPAXKaTh M apryMEHTHPOBAHHO OOOCHOBBIBATH IOJIOKEHHUS IpE.-
METHOM 00JIaCTH 3HAHUSL.

Braners — [OPAKTAYCCKMMM HABBIKAMH HCIOJIB30BAHHUSA 3JICMCHTOB IIPOrpaMM Ha APYTUX

TUCIMIUIAHAX, HA 3aHATUSAX B AyIMTOPHH TOJIb30BaHUS KOMITBIOTEPA.
— METOJaMH M IIPHUEMaMH ITPOTrPAMMHOTO 00SCIICUCHUSI.

OCHOBHBIMH METOJIaMHU PEIICHUS 3a/1a4 B 00JaCTH yIpaBJIeHUS U 00paboTKu nHMOP-
MaIU{ TIPH TEXHOJIOTHAX AN (DPUPOBAHUS U TPAHCPOPMHUPOBAHUS B KOMITLIOTEP-
HBIX TIPOTpaMMax.

[1K-7 ymenuem onpeaensiTe IpOCTPaHCTBEHHO-T€OMETPUUYECKOE MOJI0KEHHE 0ObEKTOB, OCYILIECTBIATh
HE0OX0IMMbIE Me0Ie3NYECKUE U MapKIIeHaepcKue u3MepeHus, 00padaTbiBaTh U MHTEPIPETUPOBATH UX

pe3yJbTaThl

3HaTh

-OCHOBHBIE OIIPE/IEICHUs IPOCTPAHCTBEHHO-T€OMETPUYECKOE TI0JI0KEHNE 0OBEKTOB.
-OCHOBHBIE METO/Ibl OCYLIECTBICHUS MAPKUIEHAEPCKUX U3MEPEHUI C MOMOIIBIO CO-
BPEMEHHBIX MPUOOPOB HUCIONb3yeMbIX B JIM33

-OCHOBHBIE METO/IbI 00paOOTKH U UHTEPIIPETALIUU PE3YIBTATOB CHEMOK C IIOMOIIBIO
KOMITBIOTEPHBIX TEXHOJIOTUN

VYmern

-TIPaBWJIBHO OCYIIECTBIICHUSI MAPKIICHIEPCKUX N3MEPEHUH C MMOMOIIBIO COBPEMEH-
HBIX TpUOOPOB UCHOIB3yeMbIX B JIM33.

-TIPaBHUIIBHO OTIPEJIENATHh IPOCTPAHCTBEHHO-TEOMETPUIECKOE MOJI0KEHUE OOBEKTOB.
-TIPaBWIIBHO 00pabaThiBaTh  Pe3ylbTaThl ChEMOK C IMOMOIIBIO KOMITBIOTEPHBIX TEX-
HOJIOTHH.

Bnazetrs

-IIpreMaMU OTPEICTICHUS IPOCTPAHCTBEHHO- T€OMETPHUECKOTO TIOJI0KEHUE 00BEK-
TOB.

-IIpreMaMi MapKIIEeHIEPCKUX U3MEPEHUH C TTIOMOIIBI0 COBPEMEHHBIX MPUOOPOB UC-
noJsib3yemsix B JIM33.

-IIpreMaMi ¥ HaBbIKaMH 00pabOTKH PE3yJabTaTOB ChEMOK C MOMOIIBIO0 KOMITBIOTEP-
HBIX TEXHOJIOTHIA.

[IK-8 roToBHOCTBIO MPUHUMATh Y4aCTHE BO BHEAPEHUHM aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHUS

IIPOU3BOJICTBOM
3HaTh -OCHOBHBIE METO/Ibl aBTOMATHU3UPOBaHUs, UCHIOJIb3yeMble B JIM33.

-OCHOBHBIE METO/Ibl BHEIPEHHSI aBTOMAaTU3UPOBAHHBIX CUCTEM, HCIIOJIb3yEMBIX B

JAM33.

-OCHOBHBIE METO/Ibl CUCTEM YIPaBJICHUs IPOU3BOJICTBOM HCNOJIb3yeMbIX B JIM33.
YmeTh -IPaBUWJIBHO UCIOJIb30BATh aBTOMATH3ALMIO IIPOLIECCOB.

-IPaBUJILHO BHEIPSITh ABTOMAaTU3UPOBAHHBIE MPOLIECCHI, HCTIONb3yeMble B JIM33.
-IIPABUJIBHO HCIIOJB30BATH CHCTEMBI YIIPABICHUS MPOU3BOJCTBOM HCIIOJIB3YEMBIX B




CrpyKTypHBIi

JJIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS
KOMIIETEHIIUU
JIM33.
Biagets -IIpUE€MaMU aBTOMATU3ALMH ITPOLECCOB.

-IIpUeMaMH BHEIPEHHUS aBTOMAaTU3UPOBAHHBIMU MPOLECCAMH, UCIIOIb3YEMBIMU B
JAM33.
-IIpYeMaMi CUCTEM YIIpaBJIeHMs MPOU3BOJACTBOM HCHOJIb3yeMbIX B JIM33.

[ICK-4.1 roTOBHOCTBIO OCYIIECTBIISATH TPOU3BOACTBO MAPKIIEHIEPCKO-TEOIE3NIECKUX padoT, onpeie-
JIATh IPOCTPAHCTBEHHO-BPEMCHHBIC XapaKTCPUCTHUKU COCTOAHUSA 3eMHOM IMMOBCPXHOCTHU U HEAP, TOPHO-
TEXHUYECKUX CUCTEM, TTOA3EMHBIX U Ha3€MHBIX COOPYKEHHI M 0TOOpaKkaTh UH-(HOPMAITUIO B COOTBET-
CTBHH C HOPMAaTUBHBIMU Tpe6OBaHI/I$IMI/I

3HaTh

-BC€ BU/Ibl MapKILIEHIEPCKO-T€01€3MUECKUX pPadoT.

-METO/Ibl OTIPEJIENIEHNUS IPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK COCTOSHUS
3€MHOM MOBEPXHOCTHU U HEAP.

-METO/Ibl OTIPEIENICHUSI U HAXOXKJCHHS B POCTPAHCTBE MOJ3EMHBIX U HA3€MHBIX CO-
OpY>KE€HUH C MOMOIIIbIO METOI0B ChEMOK HCIIOJIb3yeMbIX B JIM33.

VYmern

-IPaBUJILHO MPOU3BOIUTH MapKIIEHIepCcKe pabOThI MPHU MOMOIK COBPEMEHHBIX
OJICKTPOHHBIX CUCTCM.

-I[IPaBUJIBHO IIPOU3BOJUTDH HGO6XOI[I/IMI>I€ CHEMKHU Ha MOBEPXHOCTHU U B HEAPAX 3EMIIA
1 0OPMIIATH TUIAHBI M KAPTHI.

-I[IPaBUJIBHO U KAYC€CTBCHHO ACJIATh PACUCTEI U O(l)OpMJ'IfITB HX B DJICKTPOHHOM BUJIC U
Ha OYMa)>KHOM HOCHTEJIE.

Bnazetrs

-IpreMaMu BCcexX MapKUIeiaepcKux padboT Ipy NOMOIIN COBPEMEHHBIX AIEKTPOHHBIX
CUCTEM.

-IpreéMaMi ChbeMOK Ha IIOBEPXHOCTH U B HEJIPAX 3€MJIM ¢ IOMOLIbIO CTepeooTo-
IPAMMETPHH.

-IpYe€MaMU U HaBbIKAMH BEJICHUS BCEX BUJIOB MapKIIEHAEPCKUX pabOT U MPABUIILHO-
ro oToOpaXkeHus: THPOPMaIMH B COOTBETCTBUH C HOPMAaTUBHBIMU JOKYMEHTaMHU.

4 CTpyKTYypa U cojepKaHue IUCHUTITHHBI

OO6mast TpyA0€MKOCTh AUCIUIUTMHBI COCTABIISIET 3 3a4eTHHIX enuuull 108 yacoB, B TOM ducIe:
— KOHTaKTHas pabota — 54,2 yaca
— aymurtopHas — 51 gac
— BHeayauTopHas — 3.15 akaa. yacos
— camocTosTelbHas pabota — 18 yaca
-IIOATOTOBKA K 3K3aMeHy — 35.7 yacoB
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1.Tema Baexnenue. 812 [IpopaboTka nexiu- R [1K-7;
OHHOW TEMBI [1CK-4-
1
2.Tema Hazemnas doTto- 812 8 | 4,2 (llonroroBka k Bo-|3amura padorsl |OIIK-7;
IrPaAMMETPUS U TEXHOJIOTUS IIpocaMm IO TeMe [1K-7;
€€ MPOU3BOJCTBA HA Kapbe- [1CK-4-
pax 1
3. Tema Aospocdortorpam-| 8 | 4 6 | 4 |llogrotoBka k Bo-|3ammta padorer |OIIK-7;
MeTpus IIpocam 10 TeMe [1CK-4-
1
4. Tema JlemudpupoBanue| 8 | 3 10| 2 |[loaroroBka k BoO-|3amura padorsr |IIK-7;
U TpaHCOpPMUPOBAHUE ad- IIpocam 10 TeMe [1CK-4-
POCHHMKOB 1
5. Tema ®oTocxemsl, poto-| 8 | 2 4 | 1 |[oarotoBka k BoO-|3amuTa padotel |OIIK-7;
TJIaHbI Mpocam 1o TeMe [1K-8
6. Tema CoBpemennbie| 8 | 2 4 |IIpopaboTka JIeKIH- OIIK-7;
prUOOPHI U METOJIbI CHEMOK OHHOM TEMBI [1K-8;
JaHHBIMU TPUOOPAMHU. [1CK-4-
1
7. Tema Pemenue ropuo-| 8 | 2 6 | 3 |[loaroroBka Kk Bo-|3amura padorsr |OIIK-7;
reOMETPUYECKUX 3a7a4 Me- IpocaM I10 TeMe [1K-8;
ToAgaMu (poTorpaMMeTpun [1CK-4-
1
Hroro no nucuuniiuge 8 |17 34| 18 IIpoMexxyTOYHBII
KOHTPOJIb 3K3a-
MeH

14 yacoB, OTBe/ICHHBIC HA PAOOTY B MHTEPAKTUBHOM (hopme.

5. O0pa3oBaresibHbIe U HHPOPMALMOHHbIE TEXHOJIOTUH

Baxknblif 3a510r ycnenrHoro ocBOeHus1 yaeOHOro Marepuaiia — npakTudeckue 3aHsatus. [Ipaktukym He

TOJILKO HAllpaBJIsieT U YIPOILIAET Mpolecc o0ydeHHsl, CHOCOOCTBYET CaMONOATOTOBKE CTYJEHTOB, HO U OC-
TaBJIET B IAMATH [OJyYE€HHbIE 3HAHUS B BUJIE PA3JIMUHBIX BAPUAHTOB U OTPAOOTaHHBIX TeM 3aHsTuil. Kpome
TOTO, YaCTh CBEACHUM, IPEAYCMOTPEHHBIX POrPaMMOii, MOXKET ObITh YCBOEHA HA MPAKTUYECKUX U CEMUHAp-
CKHX 3aHATHSIX, YTO Pa3TPy3UT TEOPETHMUYECKYIO 4acTh Kypca. Bee 310 Oyner criocoOCTBOBATh JIydllIleMy
YCBOEHHIO JIEKIIMOHHOTO MaTepHalla.

CamocTtosrenbHas paboTa CTYJEHTOB IO HOJArOTOBKE Kypca CTPOUTCS B COOTBETCTBUH C UX HH-
TUBUIYAJIbHBIMH 0COOCHHOCTsIMU. OmHaKo st 6oJiee palMOHAIBHOW OpraHW3allui 3aHATHH CIeayeT
MIPUAECPKUBATHCS CIAEAYIOINX PEKOMEHIAIU.

1. Ilpuctynas x uzydeHuro kypca «PororpaMmeTpus» HEOOXOAUMO MPABUIBHO MOHITH 3HAUE-
Hue Kypca. OCHOBBI, NOJTY4YEHHbBIE B MPOLECCE M3YUYEHHUS Kypca HEOOXOAUMBI CTYACHTaM ISl JTy4IIEero
MOHATHSL BBIOPAHHOM CIIELMATBbHOCTH, KOTOPbIE HEOOXOAUMBI JJIsl MOATOTOBKU COBPEMEHHOI'O TOPHOTO
MHXEHepa, CHEeIMATUCTa IUPOKOro Mpoduis, criocOOHOro MPU MOCTOSIHHO YCIOXKHSIOLIUXCS TOPHO-



re0JIOTHYECKUX YCIOBUSAX YCIIEUIHO pemiaTth MpoOiieMbl TOPHOTO Mpou3BoAcTBa. JlanbHENINI HaydyHO-
TEXHUYECKUN MPOTpecc B YCIOBUSAX TOPHOIOOBIBAIOIIEH MTPOMBIIIJIEHHOCTH CTAHOBUTCSI HEBO3MOKHBIM
0€3 BCECTOPOHHETO M3YYEHHUs U ydeTa IPUPOJHBIX YCIOBUN pa3pabOTKH MECTOPOKACHUN MOJIE3HBIX
HCKOIIAEMBIX.

Becbma Gonbiioe kKoaMuecTBO (PaKTHUECKOro MaTepuaia, MpeagaraéMoro CTyIAeHTaM, Kak B JIeK-
LIUAX, TaK U JUII CAMOCTOSATEIBHOTO U3Y4YEHMS, IIPEAIIOIaracT MHTCHCUBHBIE U CUCTEMAaTUYECKUE 3aHs-
tus. Ilepen HayamoM HM3ydeHUs Kypca CTYAEHTaM PEKOMEHIYETCS O3HAKOMUTBHCSA C TOCYAAPCTBEHHBIM
CTaHJIaPTOM U y4eOHO-METOJMYECKHMM KOMIUIEKCOM IUCLMILUIMH, BKJIKOYas pabouyro Mporpammy, Ine
KpoMe CoJepKaHUs TUCLUIUIMHBI YKa3bIBAalOTCS JUTEpAaTypHbIE UCTOYHUKHU, CPEJACTBA OOYUEHUS U Pa3-
JIeJIbl Kypca, BBIHOCHUMBIE JUISl CAMOCTOSATEIBHOTO U3YYECHUS.

2. HenocpeacTBEHHBIM HCTOYHHMKOM M3y4eHMsI Marepuaia sBiisgercs yueOHuk. Pabouas mpo-
rpamMma JIaeT BO3MOXKHOCTb MPEJICTABUTH OOIINN XapaKTep Kypca U COOTHOIIEHUE €ro JacTeil. YueOHas
uHpopmanus OyaeT 3allOMHHATHCS JIerue U YCBauWBaThcs 00Jiee OCMBICIEHHO, €CIM MPEeIBapUTEIbHO
03HAKOMUTHCS C MMPOTrpaMMON M YCBOUTH CTPYKTYPY Kypca U 3HaU€HHE KaKJ10To 31emeHTa. Ecinu pabo-
TaTh C MaTEPUAJIOM B TOM MOPSAKE, B KAKOM OH M3JI0KEH B y4EOHHUKE, IO MOJIE3HO CBEPSITh IPOUYUTAH-
HOE C NMPOrpaMMoi, oTMeuasi B Hell IpoieHHbIe BOIPOChl. Eciau HaxoquTh B yueOHUKE CBEJIEHUS B CO-
OTBETCTBHH C IOCIEA0BATEIBHOCTHIO BOIIPOCOB B IIPOTPaMMeE, TO HECKOJIBKO HApyIIAeTCsl CBOMCTBEHHAS
KaKJOMY y4eOHMKY BHYTPEHHsISI JIorHKa nojadu nHpopmanuu. [lostomy nocie npopaboTKU KakI0TO
paszfeina nporpaMmbl HEOOXOJUMO MPOBEPATH CTENEHb YCBOEHUS yueOHOro MaTepuana, OTBe4as Ha KOH-
TPOJIbHBIE BOIIPOCHI, JAHHBIE B KOHIIE Ka)K10M TEMBI.

3. Mexanuueckoe 3a3yOprBaHHE TOJIBKO KOHCIIEKTA JIEKIIMH J1aeT B JyYILIEM CIy4yae yJIOBJIETBOPH-
TEJIbHYIO OLIEHKY, a MPU HAJMYUM CUCTEMATHUECKUX MPOMYCKOB JIEKIMH U JIaDOpaTOPHBIX 3aHATUH OT-
CTaBaHHE CTAHOBUTCSI XPOHUYECKUM U IPUBOJUT K HEIOIYILIEHHUIO K CECCHH.

Jlekuyu HYy’)KHO IEPEUNTHIBATH Cpa3y WIH 4epe3 AeHb nocie caymanusd. K npakTu4eckuM 3aHaTu-
SIM HY>KHO BBIYYUTbh COOTBETCTBYIOILIUN pa3/iesl JIEKIIHOHHOTO Kypca U COOTBETCTBYIOLIUH pa3aen yueo-
HuKa uinu nocobusi. CamocTosTenbHast paboTa 10 U3Y4EHUIO IEPBOMCTOUYHUKOB, HHCTPYKTUBHOTO MaTe-
puana, OIMCcaTeIbHON YaCTH JUCHMIUIMH COTJIACHO CTAHJAPTY 3aHUMAET IPUMEPHO CTOJIBKO K€ BpeMe-
HU, KaK ¥ ayJJUTOPHBIC 3aHATHUS.

4. CTyaeHTbl, KOTOPbIE BEAYyT KOHCIEKT IPOYUTAHHOIO, 3aHOCAT B HETO OCHOBHBIE OIpeAEICHUS,
KIIF0YeBble LU(POBBIE JaHHBIE, OTBETHl Ha KOHTPOJIbHBIE BOMPOCHI U T.I., 00JIe€ OCHOBATEJIbHO MOCTHU-
raroT MPEeAMET, KaK IPABUIIO, YCIEUIHO CAAIOT K3aMEH.

6 YueOHo-MeTOIUYECKOE O0ecTeueHHEe CAMOCTOSATE/ILHOI PadoThI CTY/IEHTOB

AynuTopHas pakTHIecKast padoTa CTYJACHTOB OCYIIECTBISACTCS HHINBHIyATbHO H TI0JT KOHTPOJIEM
MIperoIaBaTelis B BHJIe 0(POPMIICHUS IPAKTHYSCKUX B COOTBETCTBUH C TPEOOBAHUSAMU M CTaHAAPTaMHU
y4€OHOTO 3aBE/ICHUS.

Breaynutopnas camocTosATenbHas padoTa CTYJIGHTOB OCYILIECTBIISIETCS B BUJIE YTCHHS U PpOpabdoT-
KH JISKITMOHHOTO MaTepHajia M CIIPAaBOYHOM JTUTEPATyPhl, UCTIOJIB30BAHUS KOMITBIOTEPHBIX TEXHOJIOTHI
U ceTel, a Takke paboTy B OMOIMOTEKE ¢ KOHCYJIbTAIMSIMU MTPETNO1aBaTEelI.

Paznen/ rema Bup camocrosrensHoOM Koun-Bo
@opMBI KOHTPOJIA
JVCIUTUTAHBI paboThHI 4acoB
1.Tema nazemuast ¢oro- | Co3manne paboueld CHEMOYHOU 4,2 3ammuTa paboTh

IrpaMMETPHUSl U TEXHOJIO- | MAapKIIEHIEPCKOM CETU C MOMO-
rUsl €€ MPOU3BOJACTBA HA | IO  KOHTAKTHBIX  CHUMKOB

Kapbepax; Kapbepa
2. Tema aspodororpam- | Pacuersl TeXHUUECKOTO MPOEKTa 4 3ammuTa paboTh
METpHs a’3poOTOCHEMKHU

3. Tema obOpaboTka a3- 2 3amura paboThl

po(OTOCHIMKOB Ha




Paznen/ Tema Bun camocrositensHON Koi-Bo
@opMBI KOHTPOJIA
JUCLMILIMHBI paboThl 4acoB
aHaJIOTOBbIX CTepeo-
npubdopax.
4. Tema o1leHKa KauecT- | BpluncieHnue MmpoekTHOro IMoJu- 1 3amura paboThl
Ba MaTepuajoB a’podo- | TOHA U COCTaBJIEHUE uepTexka
TOCHEMKU; MIPOEKTHOT'O MOJUTOHA
5. Tema nemudpupoBa- | BelunucieHnue 31eMEHTOB Kpyro- 4 3amura paboThl
HUE U TpaHCHOPMUPO- | BOM KPUBOM B TOHHENSIX METPO-
BaHHE aXPOCHUMKOB MOJINTEHA
6. Tema wusroromnenue | JlerampHOE€ paccMOTpeHUE Jie- 3 3ammuTa paboThl
oHOMapuIpyTHON  (o- | POPMALIMOHHBIX MPOLIECCOB MPU
TOCXEMBI; CTPOUTENILCTBE TOHHENEH
Hroro no nucuuniiuge 18,2 IIpoMexxyTOYHBII
KOHTPOJIb 3K3aMeH

OueHovHbIe CpeCTBA I TEKYIIEr0 KOHTPOJIsSI YCIIeBA€MOCTH, IPOMEKYTOYHOM aTTecTalluU 10
HTOraM OCBOEHUS IUCHUNINHBI
Jlomamnue 3aganusi
Jomamaee 3amanue Nel
HSy‘lI/ITB CJICOAYIOIIKUEC BOIMPOCHI: YTO TAKOC HAyKa «q)OTOFpaMMeTpI/IH», €C COACPIKAaHUC U 3aaa4u, CBA3b
€C C ApYIruMH HAYYHBIMU JUCHUIIJIMHAMMU.

Homarrnee 3amanaue No2
N3yunTh BUIBI HA36MHOM U BO3AYIIHOM ChEMOK, TEXHUYECKHE CPEICTBA /ISl BHIIOJTHEHUSI ChEMOK, Me-
TOJIBI TIOJIEBBIX PabOT, KIacCU(UKAIUS a9POChEMOYHBIX CETEH.

Homarraee 3amanue No3
Cnenats BEIOOp TTapamMeTpoB a3poPOTOCHEMKH ISt (POTOTPAMMETPUIECKON 0OPAOOTKM CHUMKOB.
N3yunth NpoCTpaHCTBEHHYIO aHAIUTUYECKYIO (POTOTPUAHTYIISILIHIO, KIaccuduKaius 1emuppupoBaHus

Homarmaee 3amanue No4
N3yuuth TexHomorHIo 1IudpoBoil crepeodoTorpaMmMeTpHH.

OTBeTUTH Ha ITIOCTABJICHHEIC npenoaaBaTejIEM BOIIPOCHI 110 pE3yJIbTaTaM JOMAIIHUX SaHaHl/If/'I.

7 O1ieHOYHBIE Cpeacrea 1Jist MPpOBECACHUSA l'[pOMQ)KyTO‘lHOifI aTTeCTaluu

B o06pa3oBarenbHOl IporpaMme crieruainTeTa o JMCHUIUIMHE JucTaHIMOHHBIE METO Ibl 30HIUpPOBA-
HUS 3eMJIM BKJTItoueHbl cienyroniue komnerenmuu: OIIK-7, TIK-4, [TK-7, I1K-8, TICK-4.1. B pe3ynbrarte
OCBOEHUS JUCLUIUIMHBI 00YYaIOLUICS JTOJKEH:

3HATh BO3MOXXHOCTH, C(epbl MPUMEHEHHUSI 1 OCOOEHHOCTH METOJIUK (POTOTPaMMETPUUYECKUX Me-
TOJIOB; CIIyTHUKOBbIE TEXHOJIOTUHU MMO3ULIMOHUPOBAHUS U JUCTAHLUOHHOTO 30HAMPOBAHUS; TEXHOJIOT MU
Y TIPUEMBI MIPOBEJICHUS ChEMOK, U X KaMepalbHyI0 00paboTKYy;

yMeThb HCIOJIb30BaTh IMOJTYYEHHBIH Marepuall (CHUMKH) JJIsl COCTAaBJICHUS KapT, AJs pelleHus
MIPUKJIAIHBIX 33/1a4;

BJIaJleTh HaBbIKaMU PabOThI C IPOrPAMMHBIM 00ECIIEYEHHEM.
— Ha OLEHKY «OTJIMYHO» — 00yJaronIHiics OKa3bIBaeT BHICOKHI ypoBEHb C(HOPMHUPOBAHHOCTH KOMIIE-
teHuuit - OIIK-7, T1K-4, I1K-7, I1K-8, [ICK-4.1;




— Ha OIICHKY «XOPOII0» — 00YUYaIOIIHICS TTOKa3bIBAECT CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIE-
tennmii - I1K-4, ITK-7, I1K-8, IICK-4.1;

— Ha OIICHKY «y/0BJIETBOPUTEIbHO» — 00YJarOIIUIACS MOKa3bIBAET MTOPOTOBBIA YPOBEHb CPOPMHUPO-
BaHHOCTU KoMmmeTeHmuii - OIIK-7, I1K-4;



CrpyKTypHBIii 251€-
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HUS

OneHouHbIE CpesicTBa

OIIK-7 ymeHHneM NoJib30BaThCs KOMITBIOTEPOM KaK CPEJICTBOM YIIpaBlIeHHs 1 00paboTKH HHPOPMAIIMOHHBIX MACCHBOB

3HaTh

-OCHOBHBIE OTIPEJICIICHUS U TIOHSTHS
MIPU UCIOJIb30BAHUU KOMITBIOTEPA.

— OCHOBHBIE METO/Ibl HCCIIEI0BA-
HUM, UCTIOJIB3YEMBIX B yIPABICHUU
KOMIMBIOTEPHBIMH MPOTPaMMaMH.

— OIpeleNeHus] MOHSATUIN, Ha3bIBa-
€T UX CTPYKTYpPHBIE XapaKTepUCTU-
KH;

OCHOBHBIE METOJIbI M ITpaBHiIa 00-
paboTku nHHOPMAITMOHHBIX MAaCCH-
BOB B KOMIIBIOTEPHBIX MPOTPAMM-
HBIX 00ECTICUCHUSIX.

Teopernueckre 3HaHUS KOMITBIOTEPHBIX TPOTPaMM MPUMEHSIEMBIX ISl CO3J[aHUs TOMIOTPa-
(brUecKux IIaHOB U KapT.
Tanka, Photomod, Z-Spase 29

YMmeTn

— IIpaBUIBHO HCHONB30BATH KOM-
MBIOTEPHBIE TEXHOJIOTHH.

— IIpaBuUnpHO HCHOJIB30BATH 3HA-
HUE IPOrPaMMHOT0 00eCTIeUeHUsl.

— TmpuoOpeTaTh 3HAaHUS B HCIIOJb-
30BaHUHM KOMITBIOTEPHBIX TEXHOJO-
ruil npu o00pabOTKE KOHTAKTHBIX
CHHMKOB.

— KOPPEKTHO BBIpaXaTh W apry-
MEHTHPOBAHHO OOOCHOBBIBATh TIO-
JIO’)KEHUS MPEeIMETHOM 00JIacTH 3Ha-
HUSL.

[TpakTudeckue paboThl pacCYUTATh C TIOMOIIBIO MPOrPAMMHOTO 00ECTICYSHHUS.

PaboTa 5
Bbrunciienue morpentHocTy ONpeAeIeHUs TUIOMIAAN CEUeHHs BRIPA0OOTKU M IMTOTPEUTHOCTH
onpezeneHus: o0bema BIpabOTKH.
Lenb paboOTHI: 03HAKOMIIEHHE CTYAEHTOB C BBIUYMCICHUSIMH TOTPEIIHOCTH MIPH OIPEIeIICHUH
CeueHHsI BHIPAOOTKH U TIPU OTIpe/eTeHnH 00beMa BHIPAOOTKU MpU (POTOKOHTYPHOH ChEeMKe
MIOA3EMHOM BBIPAOOTKHU.

Bnazets

— MNPAKTUYCCKUMHU HABBIKAMHU HC-
10JIb30BAHUSI IEMEHTOB MPOrpamMm
Ha IpYyrux JIUCUMIINHAX, HA 3aHs-
TUAX B aYyAUTOPHUU TIOJIB30BAHUA
KOMIIBIOTEpA.

— MCTOJaMU U IpHueMaMu Mpo-
I'PaMMHOT0 00€CIIeUeHUsI.

Coznarp B mporpaMMe HOJETHYIO KapTy.

[IpousBecTu pacueT MO OMNPENETCHUIO CPEAHEH KBaJpaTHUYECKOW OIMMOKU OMpPEICICHUS
Ioaau U oObeMa BBHIPAOOTKU MPU (POTOKOHTYPHOM METOJIE ChEMKH TOI3EMHBIX TOPHBIX
BBIPA0OTOK.




CrpyKTypHBIii 251€-
MEHT
KOMITIETEHIINH

[Tnanupyemsle pe3yabTaTel 00yde-
HUS

OneHouHbIE CpesicTBa

OCHOBHBIMH MCTOJaMHU PCUICHUA 3a-
7ad B 00J1aCTH  yIIpaBJIeHUs U 00pa-
060TKH HH(OPMAIMH TTPU TEXHOJIO-
rUsX AemnprupoBaHus U TpaHC-
(hopMHUPOBaHHS B KOMITBIOTEPHBIX
IpOTrpamMMax.

I1K-7 ymeHueM orpeneisTh IpOCTPaHCTBEHHO-TEOMETPHUUECKOE M0JI0KEHUE 0OBEKTOB, OCYIIECTBIISATE HEOOXOIMMBbIE T€0/1€3UUECKHUE U MapKIIEHiepcKue
n3MepeHus, 00pabaTbIBaTh U MHTEPIPETUPOBATH UX PE3YIbTAThI

3HaThb -OCHOBHBIE OTIPE/IENIEHUS TPOCTPAH-
CTBEHHO-T€OMETPHUUECKOE MOJI0XKe-
fgﬁggiiﬁ;ﬂmnm OCYIICCTBICH TeopeTnueckue 3HaHUS 110 OCYIIECTBIICHHUIO MapKUIEHAEPCKUX U3MEPEHUN € TOMOILIBIO MPHU-
MapKIICHIepCKIX H3MEpEHHE C T10- 00poB: GOTOTEOTOTHUT, CKAHED, TIasepHbIH CKaHep U ApyrHe HCC. OtBeThl Ha BOTIPOCHL:
MOIITbIO COBPEMEHHBIX TPHOOPOB 1. Knaccugukamus a3pochbeMOUHBIX CETEH. } }
Herob3yeMbIx 5 JIM33 2. OCHOBHBIE KPUTEPUH MHPOPMALIMOHHBIX BO3MOKHOCTEH ChbEMOUYHBIX CETEH.
~OCHOBHbIE METOJIbI 06PaBOTKH 1 3. ®ororpaduyeckre CbeMOYHbIE CUCTEMBI
4.Hedororpadudeckre CheMOYHBIC CHUCTEMBI
MHTEpIIpETALMM PE3YIbTATOB Che-
MOK C TIOMOIIIbI0 KOMITBIOTEPHBIX
TEXHOJIOTUI
Ymets -IPaBUJIbHO OCYIIIECTBIIEHUS MapK-
HIeMIepCKUX U3MEPEHUH C TOMO- [TpakTuyeckas paboTa N0 JAHHBIM (POTOKOHTYPHON CHEMKH.
IIbI0 COBPEMEHHBIX IPUOOPOB HC- Pabora 6.
nosb3yemsbix B JIM33. Brruncrienue norpenrtHocTy onpeaenaeHus GoTorpaMMeTpUYECKIX KOOPAUHAT TOUEK KOHTYpa
-I[IPaBUJIBHO ONPCACIATh MPOCTPAH- | CEUECHUA BI)Ipa6OTKI/I,
CTBEHHO-T€OMETPHUYECKOE MOJ0Ke- | [lenb paboThl: 03HAKOMIIEHHE CTYJEHTOB C BHIYMCICHUSMU MOTPEIIHOCTH MIPU ONpPEAETICHUN
HUE 00BEKTOB. KOOpPJMHAT TOYEK 00bEKTa (POTOKOHTYPHBIM METO/IOM.
-TIpaBWIIBHO 00pabaThIBaTh pe3yib-
TaThl CbEMOK C MOMOIIBIO KOMIIbIO-
TEPHBIX TEXHOJOTHIA.
Bnaners -IIpueMaMu OTIpeIeTICHUS TIPOCTPaH-

CTBEHHO- T€OMETPUYECKOTO T0JIO-
JKEeHUE 0OBEKTOB.

[To maHHBIM MMPOEKTHOTO 3aJaHMSI TIOCTPOUTH Oaszuc hoTorpadupoBaHu.
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-IIpUeMaMy MapKIIeHIEpCKUX U3Me-
pPEHUl ¢ TOMOIIBIO COBPEMEHHBIX
puOOpoB ucnoab3yeMbix B JIM33.
-IIpUeMaMH ¥ HaBbIKaMH 00paboTKH
PE3YJIbTAaTOB ChEMOK C OMOIIBIO
KOMIBIOTEPHBIX TEXHOJIOTHIA.

IIK-8 TOTOBHOCTEIO NPUHHUMATH YU4aCTHEC BO BHCAPCHUH aBTOMATU3UPOBAHHLIX CUCTEM YIPABJICHUA IIPOHU3BOJACTBOM

3HaTh -OCHOBHBIC METO/IbI aBTOMATH3UPO- | TeopeTMyeckne 3HaHUA Mo MeToAam AelundpUpPoBaHMA KOHTAKTHbIX CHUMKOB. OTBETbI Ha
BaHMs, UCTOJIb3yeMble B [IM33. BOMPOCHI:
-OCHOBHBIC METO/IbI BHCIPCHUA aB- | 1. Kimaccudukanus nemmpprupoBaHus
TOMAaTHU3UPOBAHHBIX CUCTCM, M C- 2. BusyanbHblil MeTOA AeMIN(PPUPOBAHUS
nonb3yeMbix B JIM33. 3.MamuHHO-BU3YyaJIbHBII MeToA Aemn(ppupoBaHUs
-OCHOBHEIE METOJbI CUCTEM YIIPaB- | 4. ABTOMaTU3UPOBAHHBIA METOJ ACHIH(PPUPOBAHUS
JICHHSI TPOU3BOJICTBOM HUCTIONIB3YC- | 5. [ToaroToBUTENbHBIE PAOOTHI P ACMIU(DPHPOBAHUY.
MbIX B JIM33. 6.TexHosorus nemuppUpoBaHus U KOHTPOJIb PE3YJIbTAaTOB
7. AHanuTHYeCKOe TPaHC(POPMHUPOBAHUE CHUMKOB.
8. CTepeockonnuecKas CheMKa, CTEPeOCKONMUYecKuil 3(hhexT.
Ymets -IPaBUJIBHO MCHOJb30BaTh aBTOMa- | C MOMOIIBI0 JeMU(PPUPOBAHUS U TPAaHCPOPMUPOBAHUS KOHTAKTHBIX CHUMKOB CO3/1aTh CETh

TH3AIUIO TIPOLIECCOB.

-IPaBWJIBHO BHEIPATH aBTOMAaTH3U-
pPOBaHHBIE TMPOIECCHI, HCIOJb3ye-
Mbie B JIM33.

-TIPaBUJIBHO HCIIOJIb30BaTh CHUCTEMBI
VIpaBJIEHUS TPOU3BOJICTBOM  HC-
nosb3yemsbix B JIM33.

(bOTOTpUAHTYIISIINY.

Pabora 4
I'paduueckuii crmocod mocTpoeHus MIaHOBOW (HOTOTPUAHTYIISIIIUA
1 3 5 7
Moct
AN
Topa
A @m0 B[ ]
I I 11 v A\
2 6 8
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Bnanets -IIpreMaMu aBTOMaTU3AIMU TPOIIeC-
COB.

-IIpreMaM¥ BHEJPEHUS aBTOMaTH-
3UPOBAHHBIMU TIPOLIECCAMH, HUC- C nomotpio npodeccuoHaIbHbIX HABBIKOB MCTOJBL3yeMbIX B JIM33 co3gaBaTh I1aHbl TEKY-
nojb3yembiMu B JIM33. IIUX TOPHBIX padoT.

-IIpreMaMH CUCTEM YIpaBJICHUS
MIPOU3BOJICTBOM HCIOJIb3YEMBIX B

JIM33.

IICK-4.1 roTOBHOCTBIO OCYLIECTBIISITh MPOU3BOACTBO MAPKIIEHIEPCKO-T€0IE3NUECKUX PAOOT, ONIPEAENATh IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU
COCTOSIHUSI 36MHOM TIOBEPXHOCTH U HEAP, TOPHO-TEXHUYECKUX CHCTEM, MOJI3EMHBIX M HAa3€MHBIX COOPYXEHHI U 0TOOpaxkaTh HH-(QOPMALIUIO B COOTBETCT-
BUU C HOPMATHUBHBIMU TPEOOBaHUSIMU

3HaThb -BCE€ BH/JIbI MapKIIEHIEPCKO-
re0JIe3MYECKUX pabdoT.

-METO/IbI ONPEJEIICHUS IIPOCTPAHCT-
BEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHUS 36MHOM ITOBEPXHOCTHU U
HEJIp.

-METO/IbI ONIPEJEICHUS U HAX0XK1e-
HUS B IPOCTPAHCTBE MO/I3EMHBIX U
HAa3¢MHBIX COOPYKEHHI C IIOMOIIBIO
METOJI0B CbEMOK UCIOJIb3YEMBIX B

JIM33.

TeopeTnyeckme 3HaHWA NO onpeaesIeHNI0 B MPOCTPAHCTBE U BO BPEMEHU C MOMOLLbIO Ha-
3eMHbIX, BO34YLIHbIX U KOCMUYECKMX CbeMOK. OTBETbI Ha BONPOCHI:

1. Buapl Ha3eMHOW U BO3QYIIHOW CHEMOK.

2. TexHUYECKUE CPENICTBA IS BHITIOJIHEHUS! ChEMOK

3.Texuuueckue nokazareian a3pohoTOChEMKHI

4. Bp106op mapamMeTpoB a3poPOTOCHEMKH IS POTOTpaMMETPHUUECKON 00paOOTKH CHUMKOB.
5. IlpocTpaHcTBeHHAs aHAIMTHYECKAs! (POTOTPHAHT YIISIIHSI.

Krnaccudukarus a3pocheMOYHBIX CEeTEH.

6. OcHOBHBIE KPUTEPUN HHPOPMAITMOHHBIX BOBMOKHOCTEH ChEMOYHBIX CETEH.

Ymets -IPaBUJILHO MTPOU3BOIUTH MapK-
nieiepckue padoThl MpU MOMOIIN
COBPEMEHHBIX 3JIEKTPOHHBIX cUCTEM. | [IpakTHueckue 3aHATHS IO COCTABJIEHUIO TEXHUYECKOTO 3aaHMsI Ha BO3IYIIHYIO ChEMKY.

-IPaBUIILHO MTPOU3BOIUTH HEOOXO- Pabota 1

JMMbIE€ CHEMKH Ha MIOBEPXHOCTH U B Pacuer miaHoBo# a3pooTOCHEMKI

He/Ipax 3eMJId U 0(OPMIIATH TIJIAHBI [enbto BBINIOJIHEHUS! pabOTHI SIBIISIETCS 03HAKOMIIEHHE CTYACHTOB C METOJUKOM MOJro-
U KapThl. TOBKH JJaHHBIX, HEOOXOIMMBIX JJIS1 BBIIIOJIHEHUSI a9p0()OTOCHEMKHU MECTHOCTH.

-IPaBUJIbHO U KaYECTBEHHO JEaTh Coznianue nojaeTHOM KapThl

pacueTsl 1 0QOPMIISTH UX B DJIEK-
TPOHHOM BUJI€ U HA OyMaKHOM HO-
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CUTCIIC. MoneTHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MMNYy=87"

5=+30

H=2 000 m; N=24/6; MMYy=267°
1:25 000

Bianers -IIpUeMaMU BCEX MapKUIEHAEPCKUX
paboT IpU TOMOTIIM COBPEMEHHBIX
AIIEKTPOHHBIX CUCTEM.

-IIpUeMaMU CbEMOK Ha TIOBEPXHOCTH
U B HEJ[pax 3eMJIM C IOMOIIBIO CTe-
peodoTorpaMmMeTpHH.

-IIpUeMaMHU ¥ HaBBIKAMHU BEICHUS
BCEX BUJIOB MAPKILIEUIEPCKUX pabOT
Y TIPAaBWIIBHOTO OTOOpa)KeHUS HH-
(dbopmaryy B COOTBETCTBUH C HOP-
MaTHBHBIMH JJOKYMEHTaMH.

[To maHHBIM CHEMOK Ha3eMHBIX U BO3IYIITHBIX CO3/1aTh TOMOTPadUIECKYI0 KapTy CHUMAeMOM
MECTHOCTH.




8 Y4eOHOo-MeTOqMYeCKOEe M HH(POPMAITMOHHOE O0ecTiedeHHe TUCHUIITTUHBI (MO/TYJIsT)

OcHoBHAas1 JINTEepaTypa

1. 3axapos, M.C. Kaprorpadguueckuit MeTo ] 1 reOMH(GOPMAITIOHHBIE CUCTEMBI B MHKEHEPHOU T'€0-
Jorum [ DIIeKTPOHHBIN pecype] : yaebnoe nmocodbue / M.C. 3axapos, A.I'. Ko63eB. — DnekTpoH.
naH. — Cankrt-IletepOypr : Jlanp, 2017 . — 116 c. — Pexum gocryna:
https://e.lanbook.com/book/97679. — 3ar. ¢ sxpana.

2. HWsmectbeB, A.I'. DoTtorpaMmeTpus ¥ IMCTAaHIIMOHHBIE METOIbI 30HANPOBAHUS 3eMJIH [ DJIeK-
TPOHHBIHN pecypc] : yuebHoe nocobue / A.I'. U3smectbeB. — DnekTpoH. gaH. — Kemeposo : Ky3-
I'TY umenu T.®. I'opbauena, 2017. — 119 c. — Pexxum gocrymna:
https://e.lanbook.com/book/105396 . — 3ar. ¢ skpaHa.

3. bpasepman, b.A. IIporpammHoe obecrnieuenne reoae3nu, HoTorpaMMeTpun, KaaacTpa, HHKe-
HEPHBIX U3BICKAaHUH [ DIEKTPOHHBIN pecypc] : yueOHOoe nocodue / b.A. bpaBepman. — Dnek-
TpoH. naH. — Bomorna : "Undpa-Umxkenepus", 2018. — 244 ¢. — Pexum nocryna:
https://e.lanbook.com/book/108673 . — 3ar. ¢ skpaHa.

JlonoJiHUTEIbHAS JINTEpPaTypa
1. Teone3us [Dnexrponnbiii pecypc]: YueOnuk / B.H. Ilonos, C.1. Yekanuu. - M.: 'opHasi kHwura,
2007. - 722c. Pexxum gocrtyna: http://e.lanbook.com/books/element.php?pll _1d=3294. — 3arnaBue ¢ 3k-
pana ISBN: 5-91003-028-6
2. IwsaxoB, B.H., OcuoBbl reogesun u tonorpapun/ b.H. baxos, B.®. Kosszun. — CII6.: U3n-Bo
«Jlanby, 2011. — 272 c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll id=1806. - 3a-
rinaBue ¢ ’kpana ISBN: 978-5-8114-1193-1
3. Kaptynosa C.O. [luctanupoHHbIe METOABI 30HAMpoBaHus 3emiu: yued. nmocodue / C.O. KapryHosa,
E.A. Pomanbko, O.C KonecaroBa. Maruurtoropck: M31-s0 Marautoropcek. roc. tex yH-ta um. I'.1. Ho-
coBa, 2016. 127c. [Ipunoxenue 2

[lepuoanyeckue n3iaHus:

- Mapkiueiinepust 1 HEAPOIIOIb30BAHKE.

- 'eonie3us u kaptorpadus.

- T'opHblii nH)OPMALIMOHHO-aHAIUTUYECKHH OIOJUIETEHb

MeToauyeckue ykazaHust

1. Kaprynosa C.O. PaGouas terpanps 1mo AUCHUIUIMHAM «/[MCTaHIIMOHHBIE METOIBI 30HIMPOBAHUS
3emuti» I cTyaeHToB crenuanbHocTed 130400, Marautoropek: @I'BOY BIIO «MI'TVY» 2014.
30 c. [Ipunoxenue 1

2. PybuoB H.B. Pabora ¢ Teonmonurom. Metonnyeckue ykasaHus K jJ1a0OpaTOpHBIM paboTaM Io
muciumuiae «MHKeHepHas reonesus» A CTyAeHTOB crenuainbHocTed 050103, 270102,
270105, 270106, 270112, 270205, 130402 u nanpasnenuii 2070100. Marautoropck: I'OY BIIO
«MI'TVY», 2010. - 23 c. Ayn. 075

3. XownskuH B.H. I'papuueckue pabotsl. MeTonnyeckue ykazaHus 10 COCTAaBICHUIO COBMEIIEHHO-
ro IJIaHa T€OJI0JIUTHO-TaXEOMETPUUECKON CheMKH 1o AucuuiuimHam «I'eone3us», «l'eone3us u
Mapkuieinepus», «mxenepnas reoxesus» u «Kaprorpadus ¢ ocHoBamu Tomorpaduu» ams
crynenToB cnenuanbHoctei 050103, 270102, 270105, 270106, 270109, 270301, 130402 nHes-
HOM Gopmbl 00yueHusi. Maruuroropek: 'OV BIIO «MI'TVY», 2010 — 32¢. Aya. 075



4. XonskuH B.H. Urenue copepxanusi Tonorpadguueckux kapt. Meroauueckue yka3zaHus K Ipak-
TUYECKHUM 3aHATUSAM 10 nucuuiuimaaM "Urxkenepnas reonesus’”, "Kaprorpadus ¢ ocHoBamMu To-

norpagun", "OCHOBBI a3pOreoIe3un U UHKEHEPHO-Te0Ie3ndecKkue padoThl". —

2006.- 22¢. Ayn. 075

MarauToropck,

5. Xownskun B.H. Pemenue 3anad no ronorpadguueckuM IuiaHaM U KaprtaM. Meroauuyeckue ykasa-
HUS K TMPAKTUYECKUM 3aHATUSIM 1o nucuuriuimHaMm "WmxenepHas reonesus”, "Kaprtorpadus c
ocHoBaMu Ttomnorpadguu", "OCHOBBI a’3pOreoje3ud W HHKEHEPHO-T€0Ae3MUecKre padoThl". —
Maruuroropck, 2007.-34c. Aya. 075

HNHuTepHeT-pecypcsl

Haumenosanue I10 Ne noroBopa Cpoxk neicTBHS JIUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 o1 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 No 135 ot 17.09.2007 0eccpovyHO
Kaspersky Endpoint Security | /1-300-18 ot 31.03.2018 28.01.2020
ist OusHeca - CTaHgapTHBIN H-1347-17 ot 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 o1 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpoyHO

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIHIIINHBI

MaTCpI/IaJIBHO-TeXHI/I‘IeCKoe obecrieycHue JUCHUITIIMHBI BKIIFOYACT .

Tun n Ha3BaHWE AyTIUTOPUH

OcHallleHrue ayIuTopun

Jlexunonnas ayauropus

B kauecTtBe MaTepuanbHO-TEXHHYECKOTO OOecreueHus
AUCHUIIIMHBI UCHIOJB3YIOTCA - JICKOUOHHAA ayAUTOPHA, MYJIb-
THUMEIUMHBIE CPEICTBA XPAHECHUS, MIEPEIaYl U MIPEACTABICHUS
yueOHOM uHpopManuu, a Takke HMerouuecs Ha Kadenape
cpeacTBa oOy4yeHusl.

[IpakTrueckue 3aHATHS

PaGouue TeTpaau [uis poBeAeHUs IPAKTUYECKUX padoT;

[ImakaTHbI MaTepran

KoMmekT rocynapcTBEHHBIX CTaHAAPTOB, KACAIOLIUXCA
mucuIIuHel JIM33;

N3ydyeHne MHCTPYMEHTOB (OTOTEOJOIUT, a’podoToan-
napar, KOMaHHBIA pruoop.

Jlis mpoBelleHUs] MPAKTUYECKUX 3aHATUN HE0O0XOIUMbI
[EPCOHAIbHbIE KOMIIBIOTEPHl C IMPOrPaMHBIM OOecreuYeHueM
MaKeTOB Takux Kak, Tanka, Photomod, Z-Spase 29 u ap.




®enepajibHOE ATEHTCTBO 110 00Pa30BAHUIO
I'OY BIIO "MarHuroropckuii rocyiapcTBeHHbIH TeXHUYEeCKH i

ynusepcutet uM. I'.1. HocoBa"

Kadeapa mapkumeigepckoro aejia ¥ reoJJorum

20 -20 y4. T.

PABOYASA TETPA/Ib

IO JUCHHUITIINHE «I[I/ICTaHHI/IOHHI)Ie MCTOJbI 30HIUPOBAHUA 3eMtH

U1 CTYJI€HTOB OYHOM U 3a04HOM opM 00yUeHHUs CHEUaTbHOCTH

130400.65 — I'opnoe neno

Crnemnammzanuu Ned4 — Mapkieigepckoe 1eo

PabGouee mecTo Ne

CTyneHT rpyIibl

(damunusi, UMs1, OTYECTBO)

[IpakTrueckue paboOThI 3aYTCHBI

(moamuch MpenoaBaTes)

[ara 20 T.

MarauTtoropck

2014 r.

[Ipunoxenue 1



Pabouas TETpaab MO AUCHUIIINHE «I[I/ICTaHHI/IOHHble MCTOAbI 30HAWPOBAHUA 3emMiti AJd CTYACHTOB
OYHOU U 3a04HOM (hopm oOyuenus no cneruaibHoct 130400.65 — [N'opHoe neno, ciennanu3aun Ned —
Mapkiueigepckoe 1emo.

Marnutoropck, uza. MI'TY um. I'.1. Hocoga, 2014, 30c.

Cocrasutens ct. npenojgasarens C.O. KapryHosa

Penenzent poir., k.T.H. E.A. Poma#bko0

MarsuToropckuii rocyJapCTBEHHBIN
TEXHUYECKUN YHUBEPCUTET

um. .. Hocosa, 2014



JUTEPATYPA

I TOATOTOBKH K IMTPAKTHYCCKUM pa60TaM

Howmepa npaktuyeckux

paboT/rnaBbl
HazBaunue ucrounuka

112131456

2.VlnxeHepHast reoJ1e3us: 86 (91 (88 |90 |- -
VY4eOHukK /Ui BY-
3oB/barpatynu I'.B., 'anpinn
B.H., lanunesuu b.b. u np.
M., Henpa, 1984. 344 c.

2.Kaprynosa C.O., Pomanbko
E.A., Konecarosa O.C. Kon- 3 (4 |5 6 |8 8
CIEKT JICKIIMH 110 JUCTaHIU-
OHHOMY METO/1y 30HIUPOBAHHUS
3emnn: YueOHoe nocodue.
Marnutoropck: MI'TVY um.
I'.'. Hocosa, 2014. 55 c.




Bsenenue

JIMCTaHIIMOHHBIE METOJIbl 30HJIMPOBAHUS 3€MJIM — TEXHUYECKas Hayka O METOJaX OIpPECJICHUS
(GbopMBbI, pa3MEPOB U MOJIOKEHUS 0OBEKTOB 10 UX QoTorpaduyeckoMy U300paKeHUI0. XapaKTePUCTUKU
00BEKTa MOT'YT M3y4yaThCsl [0 €ro M300pa)KEHUIO0 Ha OJUHOYHOM CHUMKE WJIM MO Mape MepeKpbIBaro-
IIUXCS CHUMKOB, TOJYYEHHBIX U3 Pa3IMYHbIX TOYEK IpocTpaHcTBa. Eciu nmpu m3yueHuu oObeKTa Hc-
MOJIb3YIOTCS CBOMCTBA OJJMHOYHOI'O CHMMKA, TO TaKOW METOJ MOJIY4eHHUs HEoOXOAUMOW MH(OpMaluu
Ha3bIBaIOT (oTorpammerpuyeckuM. Eciin jxe oH u3yuyaeTcs: o nape nepeKkpbIBaroIIMXCsl CHUMKOB, TO
METO/1 Ha3bIBalOT cTepeodoTorpammerpuyeckuM. OCHOBHAs 3a/1a4a TUCIUIUIMHBI — TOoNorpaduyeckoe u
creluaibHble BUIbI KapTorpadupoBanusa. doTorpaMMeTpudyeckre METO/Abl MO3BOJSIOT IKOHOMHO H
JIOCTaTOYHO TOYHO pelIaTh NPUKIIAJHbIe MHKEHEpHbIE 3a1aui. Bece paboThl BRIMOIHSIOT 110 HEraTUBAM
Wik (pOTOCHUMKaM, MOJYYEHHbIM Kak (OTOrpapuuecKuMU ChEMOYHBIMU CHUCTEMaMH, Tak U He(oTo-
rpaduyecKkuMu CbeMOYHbIMU cucTeMaMu. Bece paboThl mpeaHa3HayeHbl 715 03HAKOMJICHHS CTYJCHTOB
C MPAaKTUYECKOIN CTOPOHOM HEKOTOPBIX aCIEKTOB HAYKH AUCTAHIIMOHHBIE METO bl 30HIUPOBAHUS 3EMIIH.



[IpaxTnueckas padorta Nel

Pacuem naanosoui aspogpomocwvemxu

HCJ’IBIO BBITIOJIHCHU S pa6OTI)I SABJISICTCA O3HAKOMJICHHUEC CTYIACHTOB C MeTOHHKOﬁ nOoATOTOBKHU JaH-
HBIX, HCO6XOI[I/IMI)IX JJIs BBIIIOJTHCHUA aBPO(i)OTOCT)eMKI/I MCCTHOCTH.

HOpﬂ)IOK BbIINOJTHCHUSA paﬁon:

[TonerHas kapTa BBINOJIHAETCS Ha KaJlbKe, Ky/Ja C KapThl YEPHBIM LBETOM IEPEHOCATCS T'PAHULIBI
KapTorpapupyeMoro ydacTka, HOMEHKJIaTypa, MacmTtad. MapuipyTsl HaHOCSTCS (B Hayajue KapaH[a-
IIOM) MapajulesIbHO TPaHHUIAM y4acTKa B HallpaBJIEHUU CEBEP - FOT MJIM 3amaj] — BOCTOK. JlJig 3Toro BHa-
yaje 1eaecoo0pasHo BBRIYMCINTE paccTosnue no gopmyne: ! =D x (N —1) (B macmtaGe nonetHoi
KapThl) MEXY KpalHUMU MapuIpyTaMHu B KM, U HAHECTU UX CUMMETPHUYHO OTHOCHUTEIBHO IPaHMI] y4a-
CTKa. A 3aTeM NMPOMEXYTOK MEX]ly KpallHUMH Mapuipyramu pa3outs Ha (N — 1) yacTteil u HaHECTH Bce
ocTajpHble MappyTsl. Ha kaxxaoM mapuipyre Heo0XoumMo 0003HaYUTh KAK MUHUMYM IO JIBa OPHEH-
THpa (OHU HEOOXOJUMBI Ul IITypMaHa — aspodoTocheMIinKka) 1 0003HA4al0TCA Ha KapTe KPYKKaMH
(D = 5 aaum). [l 9TOro KanbKka HaKJIaJbIBA€TCS HA KApTy U 3aKpEIUIseTcs] TPy3uKaMH, IOCJE Yero Ha
Ka)KJIOM U3 MapLIpPyTOB BBIOMPAIOT OPUEHTHPHI (XapaKTepHble 00BeKThl MecTHOCTH). W, HakoHel, Ha
KapTe yKa3bIBaeTcs BbicoTa pororpadupoBanust H, 9uCiIo KaapoB OOIIee Y. ¥ B MapIIPyTe 4, MarHUT-
HBIN TTyTeBOM yros MI1Y, a Takxe CKIOHEHHE MarHUTHOMW CTPEJIKU (Ha TOJI COCTaBICHUS MOJIETHOM Kap-
ThbI) U CONMMKEHUS] MEpUIMaHOB. MapuipyThl, OpUEHTHPHI U BCs YMclioBasi HHGopManus opopmiisercss Ha
KaJIbKe KpacHBIM I[BeTOM. Bce paccunThiBaeMbie TapaMeTphl 3aHOCITCS B Tabnuiy 1.1 B rpady pe3yib-
taT. McxonHble nanHble HaxoaaTcs B Tabnuue 1.2.

PacuerHbie napameTpsl

Tabnuna 1.1
Ne PaccunteiBaemble Dopmyibl Pesynprar
n/n rapameTpsl
1 Bricora doTtorpadupoBanus, M H=f=+m
2 [IpononsHoe nepekpoiTue P B cootBerctBuM ¢ Tab. Ne3 3ananHoe —
a’po(poTOCHUMKOB, %o Nuctpykmus (1) MuHn. — 56
Makc. -66
3 [Tonepeunoe mnepekpoiTHe Q Mexay al’po- | B coorBercTBuM c Tab. Ned Pacuernoe —
(OTOCHUMKAaMU CMEXHBIX MapIIpyToB, %o
Wucrpykuus (1) Mus. 20
0=3514 65+ B Makc. 56,2
4 PaccrosiHne Mexay MapuipyraMu Ha MeCT- D= 1“;%;'9 [




HOCTH, KM

5 KosnnuecTtBo MapmpyToB Ha y4acTKe ChEM- N=S11
KA D
100—-p
6 baszuc pororpadupoBanus, km B = —5— *I*m
7 Kosm4ecTBO CHUMKOB B MapIipyTe - A 1o
B
8 OO111ee KOIMYECTBO CHUMKOB E=Nz=n
9 OOwasi MpOTSHKEHHOCTh BCEX MAapUIPYTOB, | L =A=N
KM
10 [Tpo 10K TENBHOCTD CHhEMKHU YYACTKA, U T — L
V
11 Yuciio mosieTos K = T
TI_‘_
12 NHTepBanm Mex 1y SKCIIO3ULUSAMH, C T — B
V
13 [IpenenbHO pomycTUMas BBIAEPKKA IIPH gem

¢doTorpadupoBanuu, ¢

I/ICXOILHBIG JaHHBIC IJIA IIJIaHUPOBAHUA aBpoq)OTOCT)eMKI/I 110 BapuaHTaM.

Taonuma 1.2

Ba

Wcxonusie nanaeie*®




= g = = | | E s xS ) <
= S = = S o O o = Qo ) w S =
S9{2 3% |gmg 25,2845 g€ |g85ls3i% ¢
SEiSc8sS HEZ|682|£ciScds 528 aedS &

1 +20 1:25000 0.05 200 14 1:15000 180 5 80

2 + 50 1:20000 0.05 150 16 1:10000 200 6 100

3 +1° 1:50000 0.05 100 18 1:25000 180 7 120

4 220 1:25000 0.05 200 14 1:10000 180 8 100

5 - 30 1:20000 0.05 180 16 1:15000 200 5 110

6 +30 1:50000 0.05 120 18 1:20000 220 6 140

7 - 50 1:25000 0.05 150 14 1:10000 180 7 110

8 -1° 1:20000 0.05 180 16 1:20000 200 8 130

9 +20 1:50000 0.05 110 18 1:25000 220 5 150

10 +30 1:25000 0.05 160 14 1:10000 180 6 100

11 - 30 1:20000 0.05 130 16 1:15000 200 7 110

12 + 59 1:50000 0.05 100 18 1:20000 220 8 140

13 - 40 1:25000 0.05 210 14 1:10000 180 5 100

14 +20 1:20000 0.05 190 16 1:10000 200 6 110

15 +1° 1:50000 0.05 100 18 1:25000 220 7 130

16 -1° 1:25000 0.05 120 16 1:20000 200 6 120

* - I'panune! kaprorpadgupyemoro yyactka A = C = 5k 1 BCeX BapUaHTOB

OdopmiieHne moIeTHOM KaApThI



MoneTHada kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MIy=87°

d=+3"

H=2 000 m; N=24/6; MMYy=267°
1:25 000

BrniBOabI:

B nporecce BbINoIHEHUS MPAKTUYECKON pabOThI CTYAEHTOM MPHOOPETAI0TCS HABBIKM MO CO3/a-
HUIO pacyera rnapameTpoB a’dpo(OTOCHEMOYHOTO 3aJI€Ta U IO BBINOJIHEHUIO TMOJIEBOM MOArOTOBKHU IO-
JIETHOM KapThl, ISl CO3AaHUS TOTOTpaPUIeCcKOi KapThl 3aJaHHOTO MacITada.

N3ydeHbl OCHOBHBIE MOJIOKEHUS U TPEOOBAHUS, MIPEIbABISEMbIE K a3p0(OTOCHEMKE, KOTOPBIE 3a-
BUCAT OT MaclITaba, TEXHOJIOTUU CO37aBaeéMO KapThl U KOHKPETHOTO pailoHa KapTorpagupoBaHusl.

BrinosHun cTyaeHT

)IaTa 20 r (I'pynmna) ( ®ammms, U., O.)

[IpakTuueckast pabora Ne 2

N3roTtoBnenne oqHOMapIIpyTHOI POTOCXEMBI

s padoThl: HAYYUTH CTYAICHTOB U3TOTOBJICHUIO OJHOMAPUIPYTHBIX (POTOCXEM.
WcxonHble TaHHBIE:

1. dYeThIpe KOHTAKTHBIX (POTOCHUMKA OJJHOTO MapIIpyTa;
2. ¢okycHoe paccTosHue Gortoanmapara f = 100 aa.
3. Paccrossaus mexay pa®oduMmu IEHTpaMu JOJDKHBI PacIoiaraTbCsi Ha pPacCTOSHUU HE OoJiee
0,05f oT rnaBHOM TOYKHM CHUMKOB.
IMopsiiok BbINOJIHEHNsI PA0OThHI:



1. Paznoxuts no nopsiiky cHuMkH. [Ipyu MoHTaxe (OTOCXEMBI UCIOJIB3YIOT OMUCAHUE CIIO-
co0a U3roToBJIeHUs (POTOCXEM.

2. OO0pe3aTh MepBHIA U BTOPOH ClieBa CHUMKH WHIMBUIYAJILHO TI0 JIMHEHKE, UCTIONIb3Ys JBE
COOTBETCTBYIOIINE TOYKH B CEPEIUHE NTEPEKPBITHSI CHUMKOB.

3. Onpenenuth Ha TPETbEM U YETBEPTOM CHMMKAaX I0JIO’KEHHUE TJIaBHBIX TOUEK, 3aceKast UX C
ITIOMOIIIBIO JIMHUH, IPOXOAIIUX Yepe3 MPOTUBOIIOI0KHBIE XapAKTEPHBIE METKHU.

4. OO6pe3ath BTOPOH U TPETHI CHUMKU COBMECTHO, KOHTPOJIUPYS TOUHOCTh UX COBMELICHUS
Ha CEepEeVHE MEPEKPBITHS.

5. Bri6uparoT ¥ HakJIaJbIBAIOT HA TPETHEM U YETBEPTOM CHUMKax pabouue neHTphl. Ono-
3HAIOT U HAKaJIbIBAIOT UX Ha MEPEKPHITUS 3TUX CHUMKOB. [IpoOHUBaIOT MyaHCOHOM BCE HAKOJIOThIE TOY-

KH.
6. CoBMecCTUTh, UCTIONB3YS MOJYYEHHbIE OTBEPCTHSI, CHUMKU U COBMECTHO Pa3pe3ath.
7. HakneuTs Ha TUCT TUIOTHOM OyMaru Uiy KapTOHA BbIpE3aHHbIE pabouue IIoNaad CHUM-
KOB.
8. OneHUTh Ka4ecTBO MOHTaXa (POTOCXEMBI C TOMOLIBI0 0OPE3KOB U OPOPMUTH €€.
BriBoabI:

JUjis 3alUThl 110 BBIIIOJIHEHUIO paOOThl HEOOXOIMMO OLIEHUTh KaueCTBO MOHTaXa (POTOCXEMBI C
MIOMOIIBI0 0OPE3KOB U U3MEPUTH CMELIEHUS, IOJyYeHHbIE Ha KOPPEKTYPHOM JIMCTE B MM M OTOOpa3UTh
ITOJTy4EHHBIE 3HAYEHUS HAa JAHHOM KOPPEKTYPHOM JIMCTE.

Beruucnun cryneHt

}laTa 20 r (I'pynmna) ( ®ammius, U., O.)

[IpaxTnueckas padora Ne 3

Onenka kauecTBa 3ajieTa

Leap padoThl: 03HAKOMIIEHUE CTYJEHTa ¢ TPEOOBAHUAMM, MPEIbSBISIEMBIMU K KayeCTBY marte-
pHaIoB, MOJYYEHHBIX B Ipouecce adpo(oTOChEMKH MECTHOCTH M TEXHOJIOTHMEH oLleHKH. B mpouecce
pa6OTBI CTYACHT OOJIKCH COCTAaBUTH HaKHHHOﬁ MOHTAaX, BBIIIOJHHUTHL U3MCPCHHUC IMPOAOJBHBIX ITapall-
JIAKCOB, «EJIOYKN» U OIPEIEIUTh PSIMOIMHEIHOCTh MapLIpyTa.

HUcxoaHble JaHHDbIE:

B mpouecce paboThl CTYIEHT NOJKEH COCTaBUTh HAKUIHOMW MOHTAX, BBIINOJHUTH HW3MEpPEHHUE
HpO)IOJ'IBHBIX HapaJ'IJ'IaKCOB, «CIIOYKHN» " Ol'IpeI[eJ'H/ITI) pr[MOJ'[I/IHCI\/’IHOCTB MapmpyTa. cJejJaTb BbIBOABI O
KadecTBe 3aera. HeoOXoquMbIe NOIMYCKH MPHHUMAKOT, UCXOJ M3 Pe3y/IbTaTOB pacyera IUTAHOBOH a3-
podorochbeMkH - K = 19,

[Tpu f = 100 s mpuHEMaeM £ = 5° (MHCTPYKIUS N0 Tororpaduueckoil cheMke B MacmTabax 1:5000,
1:2000, 1:1000 u 1:500. (11 pazgen);

P ..=56, P, . =66 (uHCTpyKuus 1o Tonorpaduyeckoii cbemke B Macmradax 1:5000, 1:2000,
1:1000 u 1:500. (pazmen 11)



1. KoHTakTHBIE OTHIEUAaTKU C UCXOAHBIX adpoHeratuBoB (1 MapuipyT U3 7 CHUMKOB).
2. Jlocka ¥ KHONIKHU (/17151 COCTaBJICHUSI HAKUIHOTO MOHTaXa).

3. Jluneiika

4. Tpancnoptup

5. N3mepurenn

Ha npousBojacTBe O1IeHKY HAYMHAIOT C MPOCMOTpPAa KOHTAKTHBIX OTIEYaTKOB, 00palliaioT BHUMA-
HUe Ha JeeKThl (TOYKa, MATHO, M0JI0Ca), MEXaHUYECKHE MOBPEXKACHUS dMYIbCUU. 3aTEM OLICHUBAIOT
(doTorpaduueckoe Ka4yecTBO M300paKeHUN — MPOPaOOTKY CBETA M TEHEH YYaCTKOB M300pa)KEHHUs, OT-
CYTCTBUE H3JIUIIHEN KOHTPACTHOCTH W Byalld, YAaCTHMUHYIO WJIHM OOIIYI0 HEPE3KOCTh H300pa)KeHUs.
Pesynbrats! 3anuceiBaroT B Tabnuiry Ne 1

Tao6nuia Nel

HedexTsl Mexannyeckoe Onenka ¢oTorpadguueckoro kayecTsa
MOBPEXKICHHE

BaxxHyto posib Ipu OLIEHKE Ka4eCTBA UTPAET HAKUIHON MOHTAX.

CoCTaBISIOT €r0 U3 KOHTAKTHBIX OTIEYATKOB HA YEPTEHKHOM JOCKE, M HAYMHAIOT €r0 MOHTHUPOBATH
C JIEBOI'O CHUMKa MaplupyTa. 9T0O IO3BOJISET BUAECTh HOMEDP KaXKJOTr0 CHUMKA.

Ilopsinok BbINOIHEHHUS padoT:

1. PacknaapiBalOT CHUMKM [0 MapLIpyTy, UCIOJIb3ys HOMepa (OTOCHUMKOB. Ompeneistor
HampaiieHHe MapuipyToB. [IpukpenuB nepBblil CHUMOK, HaKJIaJAbIBAIOT BTOPOM, TaK, YTOOBI COBMECTH-
JIUCh KOHTYpa B 30HE IMPOJIOJIBHOTO MEPEKphITUs. B cuily pazauyHbIX OpUYUH JOOUTHCS TOYHOTO CO-
BMEIIIEHUS HE YAACTCS, I03TOMY BO3HUKAIOIINE IMOTPEMIHOCTA PABHOMEPHO PACHPEIEISIOT K IIPOTUBO-
MIOJIOKHBIM KpasiM CHUMKa.

2. [Io HaKMIHOMY MOHTaXXy OINPEACIAIOT — IIPOA0JbHOE ITepekpriTHe. IIpononbsHOE P nepe-
KpBITHE U3MEPSIOT CIELNAIbHON JIMHEUKOW, IPOrpalyipOBAHHON B IpoLeHTax. Ee MOXHO cnenars ca-
MOMY — MPSMOYTOJIbHUK M3 TUIOTHOUM Oymaru, [utmHou 18 cM ciemyeT pa3outh Ha 10 paBHBIX YacTeil u
KKl nHTEpBa noanucats oT 0 10 9. Pe3ynbraThl u13MepeHuii 3anuchIBatoT B Tadauiy Ne2

3. [IpsimonuneitHOCTD (K) onpenenstoT A1 MaplpyTa, y KOTOpOro OTKJIOHEHHE CHUMKOB OT
€ro ocu MakcumaybHO. OLEHUBaeTCsl MPSAMOJMHEHHOCTh OTHOILIEHHWEM CTpENKH IMporuda / K JUiMHE
Mapipyra L, BelpaxkeHHbIM B %. Criocod u3mMepeHus yka3zaH Ha pucyHke 1.

L

;
51 = 57
!

[




1
K=E>-(1EIEI%

Puc. 1

HemnapamnensHocTh 6a3uca cTopoHe (POTOCHUMKA BBIPAKACTCS YIIIOM €. YTOJ € H3MEPSIOT MEXTy JIU-

HUEH XX,

COEIMHSIONIEN KOOPINHATHBIE METKH CHUMKA, ¥ OCBIO Mapuipyra. PucyHox 2.

A

VYroa usmepsercs TpaHCIIOPTUPOM.

O1reHKa KadecTBa 3ajera

Cxema mMapuipyToB

Puc. 2

Tao6nuia Ne2

Ne mapmipyra

Ne cumnmka

P(npooonvroe
nepkpvimue), %

Pacuer npsiMoJIMHENHOCTH U HEMPAaBUILHOCTHU Oa3uca



[IpssmonuuenHocTs K -
HemnpaBunbHoCTh 6a3uca yroi (€) —

BoiBoabl: OLIeHUTH Ka4e€CTBO PE3yJAbTAaTOB a’3pO(OTOCHEMKH O PE3yJIbTaTaM MPOICTaHHON MpaKTHYIe-
CKOU paboThI

Berancnun ctyaeHt

}laTa 20 r (I'pynmna) ( ®ammius, U., O.)

IIpakTnueckas padora Ne 4

I'padpuuecknii cnocod nocrpoeHus NJIAHOBOMH GOTOTPHAHTYJISALIUM

Ieab paGoThl: 03HAKOMIIEHHE C METOUKOM rpaguueckoit (GOTOTPUAHTYIISILIUH.
Hcxoanblie naHHbIE:

[1aTh cMexHBIX PoTOCHUMKOB NoNe

[Iare xanek pazmepom 15 X 30 cm

JIner kanpku pazmepom 30 X 75 cm

JInnelika

[upkynb — U3MEpPUTEIND

UYeprexHble TPUHAIIEKHOCTH

f =100 xm, mg=1/10000, m.= 1/1000

Nk W=

3amanue:

1. Ha ¢oTocHumMkax BeIOpaTh TpaHCPOpMaLMOHHbBIE, paboyue, CBA3YIOIINE U OMIOPHBIE TOY-
KH.
2. Onpenenutp MIaHOBOE MOJI0KEHUE TPaHC(HOPMALMOHHBIX TOYEK.
3. Paccuurarh K03(GULIHEHT peylupOBaHUS

HOpﬂ)IOK BbIINOJTHCHUSA paﬁon:

[TocTpoenne mmaHoBOM (HOTOTPUAHTYISAINU, TPAPUUIECKIM CIIOCOOOM, TIPOU3BOJIUTCS B TAKOH TIO-
CJIEIOBATENbHOCTH.



1. Bri6uparor 1 HakanbBaloT paboune HEHTPhl Ha KaXJA0M U3 CHUMKOB. {151 3Toro coeau-
HSIOT KOOPAMHATHBIE METKU X M Y CHUMKA NPAMBIMH JIUHUSAMU. TOoUKa NEpecedeHus ITUX MPSAMBIX Oy-
JIeT IJ1aBHOW TOUKOW cHUMKa. Ecnu riiaBHast Touka He COBIIAJAeT, ¢ KaKUM JINOO YETKUM KOHTYPOM (JIt0-

0ast XxapakTepHasi TOUKa CHUMKa), TO U3 JaHHOM TOUYKHU IMPOBOIST OKPYKHOCTh PaIUyCcOM % (rme f - ¢o-

KyCHOE paccTosiHue (poToKkaMephl, MM), B TIpeeiax 3TOM OKPYKHOCTH HAKAJIBIBAIOT YETKUH KOHTYP, KO-
TOPBIA ONPEACIISIIOT U HAKAJbIBAIOT HAa APYrUX CHUMKaxX. HakonoThie LIEHTPbl OTMEUYAIOT KBAJpaTOM.

(puc. 1)

S @ 56 tm
& HaKom

OmnopHas Touka CBs3ymonas Touka

JIHHHA

00BOIKH
@7-8mm

@ 5-6 MM

. PaGounii nientp Tpancdhopmarmonnas Touka

5-6 Mm

Pucynox 1

1.BbiOuparoT u HaKaJIbIBaIOT TpaHC(HOPMALIMOHHBIE, CBS3YIOIINE U OMOpPHbIE TOUKH. TpaHchopmannon-
HbI€ TOYKH (B KauecTBE MOJOOHBIX TOUEK HEOOXOIMMO B3SITh TOUKU M300paKEHHBIX HA CHUMKaX 00beK-
TOB, UMEIOIIMX YETKUE KOHTYpHI). IX BHIOMpAIOT B 30HE MEPEKPHITUS JIBYX CMEXHbBIX CHUMKOB, B TIpe-
nenax ux padboumnx 30H. HakonoTeie Touku 0OBOIAT ABYMSI OKpyxHOCTSIMH (puc. 1). Tommuua auHUM
00BoaKM AoipkHa ObITh B mpenenax 0,2-0,3mm. TpanchopManmoHHbIE TOYKU 110 BO3ZMOKHOCTH pa3me-
LIAI0T B yrilax paboyeil miomaaky CHUMKA.

[Tocne aToro BHIOMPAIOT U HAKaJIbIBAIOT CBA3YIOLIME TOUKH. CBA3YIOIINE TOUYKH BBIOUPAIOT B 30HE
TPOMHOTO MEPEKPHITUS TPEX CMEKHBIX CHUMKOB I10 KpasiM 3TOH 30HBI. B kauecTBe 3TUX TOUEK UCHOJIb-
3YIOT TaKKe OOBEKThl C YETKUMU KOHTypamu. JlaHHBIE TOYKM OIMO3HAIOT U HAKAIbIBAIOT HAa KaXIOM
cHuMKe. HakonoTele TOUKH 00BOAAT OJHOM OKPYKHOCTBIO (puc. 2). Ha nmepBoM, BTOPOM U MOCIETHUX
CHUMKax MaplIpyTHON Ch€MKH HaXOJAT W HAKAJIBIBAIOT 10 OJHOM OMOPHOM TOYKE (XapaKTepHasl TOuKa
Ha MECTHOCTH — ropa, MOCT, CTOJIO U T.7.). ONO3HAaHHbIE TOUKH HAKaJIbIBAOT U 0003HAYAIOT TPEYTOJIb-
HUKOM pHc. 1.

2. BroToBIISIIOT KaJIbKH HAIlPaBJICHUIA.

Ha cHuMKM HakIagpIBalOT KaJIbKH, TEPEKATBIBAIOT HA HUX pab0oYue IEHTPHI, CBA3YIOIINE, TPaHC-
(dhopMupoBaHHBIC U ONOPHBIE TOYKU. Ha puc. 2 moka3aHbl MOJIOKEHUS YKa3aHHBIX BBIIIE TOYCK HA TISITH
KaJIbKax HaMpaBJICHUH, MOTYyYEHHBIX I KaXXJ0TO CHUMKA MapmIpyTHOH (OTOTPUAHTYIISAIIMU. 3aTeM U3
pabouero mMeHTpa KaKIOTO CHUMKA MPOBOSAT HANPABJICHHUS HA BCE MEpPeKojoThie Touku (puc.2). Ton-
[IMHA JTUHUW HAMpaBJICeHUW NOJDKHA ObITh He Oosiee 0,2MM. JIMHUM MPOBOJAT HEMOCPEACTBEHHO Yepe3
HAKOJIBI JI0 Kpasi KaJIbKH.

12



1-b1if HETATHB 2-0if HeraTHB

1 a

3-1i HeTaTHB 4-11 HeTaTHB

Q 5 9

5-11 HeTaTHB

Pucynok 2

3.CTposiT 0JHOMApPUIPYTHYIO LIE€TIb (POTOTPUAHTYIISLIUH.

[Toctpoenune menu 1menecooOpa3HO MPOM3BOIUTH Ha CBETOCTOJE. llepex mocTpoeHneM HaxOAsT
6a3uc cetu b, T.e. pacctosgHue Mexay pabounmu neHTpamu I u Il cooTBeTCTBEHHO NEPBOM U BTOPOM KO-
Jien HarpaBieHui. BenuunHa 6a3uca paccuuTeiBaeTcs 1o Gopmyse

rae b —muHa 6asuca ceTH, MM;

Mg - MACIITa0 CHUMKA,



m— TpedyeMblil MaclITal ceTH;

b,y — nmmHa 6a3uca goTorpadupoBanus, MM; (orpenensercs mo GoTorpaGuIeckoMy CHUMKY)

Haxonsar ko3¢ dunuent penynuposanus ceru (kp) no popmyie

Mey
RP=
Me

IJ1e: ™y — MacliTad CHUMKAa,
M - TpeOyeMblil MaciiTad peaylupOBaHuUs.

Haxonmar oxumaemyro CpenHIO KBaApaTUYECKYHO MOTPEITHOCTh (C.K.I1.) TIOJIOKEHUST TpaHCHOPMHUPO-
BaHHBIX Touek 1o ¢opmyse I'.I1. XKykosa

m= 0.35%kp*ber*p/p*Vn3

rae: kp— xodddunuent peaynupoBaHus
bcn — BenuunHa 0azuca GoTorpadgupoBaHus Ha a9POCHUMKE, MM
WL - TIOTPEUTHOCTD TpaduIecKOro MPOBEICHUS HAIPABJICHHIHA, 5

n — yucio 0a3ucoB B LENHN

2. p -206265" CTposT OJHOMAPUIPYTHYIO LENb (OTOTPUAHTYIISILIUH.

Hanpasnenus Ha paboune HEHTPhl CMEXHBIX HEraTUBOB Ha3bIBAIOT HadalibHbIM. Kanbka Hampas-
JeHus 1-ro HeratMBa HaKJIaJbIBaeTCAd Ha KajdbKy2-To TakuM oOpa3oM, uToObl HanpasieHus -1 1-ro ne-
ratuBa u II-I 2-ro TouHo coBmanu, a paccrosiHue Mexay padoYuMH LIEHTPAMU PaBHSIMCH BBIUMCIEHHO-
My 3HaueHuto b. 3aTem OepyT KaJlbKy HallpaBJICHUN TPETbETO CHUMKA, HAKaJbIBAIOT Ha BTOPYIO TOYHO
copmernarot Hampasienus Il —III u III — II. ITpu nanHOM ycTaHoBKe, HE cOMBas OPUEHTUPOBAHUSA, 3-5
KaJIbKa IepeMelaercs Boap HadaupHoro HanpasieHus I — III no Tex nop, nmoka Hanpasiienue III — a
HE COBMECTHUTCS CO CBs3yomeld Toukoil a (puc. 3). Ilpu sTomM B Apyroit cBs3yromieil Touke b MOXKET
BO3HUKHYTh HEBSI3KAa B BUJE TPEYrOJIbHMKA IOTPEIIHOCTH, JOIYCTHUMAas BEIMYMHA CTOPOHBI KOTOPOIO
noJikHa ObITh He Oosiee 0,6MM. Pacnipenenenue HEBSI3KHM OCYLIECTBIISIIOT IOPOBHY B TOUKax a U b myTeM
TOYHOT'O NEPEMEIEHHs 3-1 KaJbKKU HAMPABJICHUN BJIOJIb HadaabHOTO HarpasieHus I —III no moMeHTa
YMEHBIIEHHUsI 3TUX TPEYrOJIBHUKOB BIBOE. Ilocie 3TOro KanbKy 3aKpeIuvisioT Ipy3UKaMu, HE Hapymas
X OPUEHTHPOBKH. M3MeEpSIOTCA [UIMHBI TPEYTOJIBHUKA NOTPEIIHOCTEH U CPAaBHUBAKOTCS C JOIYCTHMBI-
MHU.

[Tocne sToro HaxkiaabIBalOT 4-10 KallbKy HamlpaBlIeHUN U AOOMBAIOTCS aHAJIOTMYHOTO pe3ysibTaTra
Ha JpYrou mape CBSA3YIOIUX TOUeK ¢, d (pHc. 2), HAKIaABIBAIOT S5-10 KaJbKy HalPaBICHUN U MPOU3BOJISAT
aHAJIOTUYHBIC OTIEepaIiy.



= il

— m
T iy

or iy

Pucynok 3

3areM Ha BCE MSITh KaJleK HAIpaBJICHUH HaKIaJbIBAIOT OJHY KaJlbKy, pa3Mepbl KOTOPOW paBHBI
JUIMHE U IIUPUHE MOTY4eHHOH 1ienH (pOTOTpUaHTy-

nsuuu. Ha a1y KanbKy nepekaiabiBaroT TOUKU NEPECeUeHUs] HallpaBJIeHUH u3 pabovero eHTpa Ha
TpaHC(POPMUPOBAHHBIE TOUKH (PHUC. 4) U OTIOPHBIE TOYKU

c 1-i u 5-i1 xanek HampaBieHuid. B pe3ynbrare mosydaror moJsioxkeHue 4 TpaHcHOPMALMOHHBIX TOUEK
(puc. 5) 1 2 ONOPHBIX B HEKOTOPOM MPOU3BOJILHOM MacluTade.

Pucynoxk 4

CBoHas KajabKa



MocT

Topa

Pucynox 5

[Tocne Bcex rpaduyuecknx MOCTPOCHUN O(GOPMIISIOT MPOJAETAHHYIO PabOTy JOKHBIM 00pa3oMm.
Odopmnennas paboTa JOKHA COIEPKATH:

Odopmiienne padborTbi:

Odopmnennas paboTa JOKHA COIEPKATH:

1. [1a1h hoTOCHUMKOB

2. [Ia1h Kanexk HarpaBiIeHUN

3. DOTOTPUAHTYIIALIMOHHYIO pOMOMUYECKYIO CETh (CBOHAS KaJIbKa)

4. [TosicHUTENbHYIO 3aIIUCKY 110 BBIIOJHEHHUIO PadOT C yKa3aHUEM TOYEK, B3SIThIX B KAUeCTBE

pabouux LEHTPOB, TPAHCPOPMAIMOHHBIX CBA3YIONIUX, a4 TAKKE OCTATOYHOW BEIMYHHBI TPEYTrOJbHUKA
ITOIPEITHOCTEN.

Beruucnun cryneHt

HaTa 20 T (pynna) ( Pamums, U.,

[IpakTuueckas padora Ne 5

BoIunciienne MorpemHocTy onpeeeHus! NJI0IAAN ceYeHHs] BIPAOOTKHU M MOTPENIHOCTH
onpeeneHusi 00beMa BbIPadOTKH

Leap padoThl: 03HAKOMJIEHUE CTY/IEHTOB C BHIYMCICHUSIMU MOTPEIIHOCTHU MPU ONPENIEICHUN Ce-
YeHHsI BBIPAOOTKU M IPU OINpeAeNieHUH 00beMa BhIPaOOTKH MpH (POTOKOHTYPHOU ChEMKE MOJ3EMHOMN
BBIPaOOTKHU.

Boruncnenue norpenHocTy momaau CeYeHNs BhIpaOOTKU U MOTPEIIHOCTH ONpe/esieHus o0bema
BbIpaOOTKHU npousBectu B Tabnuie Ne 1. Cnenath BHIBOJBI.



m, = £0.03V — ycnoBue, ylIOBJIETBOPSIONIEE NPH BHIYUCIEHUH OTPENTHOCTH 00hEMa;

mg, = 2.1 % - ycimoBHe, YIOBJIETBOPSIONIEE IPHU BBIUMCICHUM IOTPEIIHOCTH IUIOLIAAN IIPH

lones = 10.0 A

[Tapametpsl baszunc [Torpemnocte | [lorpemHocts

BBIPaOOTKHU (OTOCHEMKH | OIIPENICNICHUs | OTPEeNICHuUs
o0beMa BbIpa- | IJIOMIATNA  Ce-
OOTKH, M,y YEHUs  BBIpa-

OOTKH My,
Bapwnant Nel
hM |bM |LwM B, M V, M May, % | S, M, %0
M2

L5 13,0 (10,0 |20

2,0 14,0 |150 |3,0

30 |50 (20,0 |10,0

5,0 5,0 [80,0 |20,0

10,0 | 10,0 | 100,0 | 30,0

Bapuant Ne 2
hmMm |bm |LMm |B,m V, M Mgy, S, M, %0
% M’

20 |40 |150 |20

3,0 14,0 |150 |30

50 17,0 20,0 | 10,0

50 7,0 |60,0 |20,0

10,0 | 15,0 | 90,0 | 30,0

BapuanTt Ne 3

Tao6nuia Nel



h,m bmMm |Lm |B, M V, M My, S, M, %0
% Ve
1,5,0 | 4,0 | 10,0 | 2,0
3,0 3,0 20,0 |3,0
5,0 5,0 30,0 | 10,0
5,0 10,0 | 60,0 | 20,0
10,0 | 20,0 | 80,0 | 30,0
Bapuant Ne 4
hmM |bMm |Lm |B,M V, My, S, M° M, %0
M’ %
2,5013,0 |50 |20
3,0 5,0 |[150 |3.,0
3,0 | 10,0 |30,0 | 10,0
50 |7,0 |[60,0 |20,0
10,0 | 15,0 | 90,0 | 30,0
Bapwuant Ne 5
hm |bMm |LMm B, m V, M My, S, M, %0
% M’
3,0 | 15,0 | 40,0 |2,0
3,0 {3,0 10,0 |3,0
5,0 |10,0 [20,0 |10,0
50 |50 |[80,0 |20,0
10,0 | 10,0 | 100,0 | 30,0
Bapuant Ne 6
hMm |bwMm LM |B, M V, M My, S, M, %0
% M’
2,0 2,50 10,0 |20
3,0 12,0 10,0 | 3,0
50 |3,0 |40,0 10,0
10,0 | 10,0 | 60,0 | 20,0
10,0 | 10,0 | 50,0 | 30,0

Bapuant Ne 7




hm |bMmM |Lm |B,M V, M | Mg, S, M, %0
% M’
3,0 [3,0 |20,0 |20
3,0 [{2,0 |50,0|3,0
50 |50 ]40,0 | 10,0
50 |50 |70,0 |20,0
5,0 [10,0 | 80,0 | 30,0
Bapunant Ne 8
hmMm |bMm |LM |B,m V, M | May, S, M, %0
% M’
1,5,0 | 3,0 |10,0 |20
2,50 14,0 |30,0 |3,0
3,0 |50 (40,0 |10,0
10,0 | 10,0 | 90,0 | 20,0
10,0 | 10,0 | 120,0 | 30,0
Bapuant Ne 9
hmM |bMm |LMm |B,Mm V, M | My, S, M, %0
% Ve
3,0 |50 |150 (2,0
3,0 10,0 |30,0 |3,0
3,0 ]40,0 [30,0 |10,0
50 |50 (80,0 |20,0
10,0 | 10,0 | 50,0 | 30,0
Bapuant Ne 10
hm |bMmM |Lm |B,M V, M | Mg, S, M, %0
% M’

2,0 |50 10,0 | 2,0

2,0 10,0 {30,0 |3,0

3,0 30,0 |30,0 | 10,0

3,0 [5,0 |80,0 |20,0

50 5,0 ]50,0 |30,0

Bapunant Ne 11




hm |bM | LM B, M V, M | My, S, M, %0
% M’
1,5 2,0 | 10,0 |20
1,5 2,0 | 10,0 |3.,0
2,0 |50 |50,0 |10,0
3,0 5,0 |70,0 |20,0
10,0 | 3,0 | 100,0 | 30,0
Bapuant Ne 12
hMm |bM |LM B, M V, M | May, S, M, %0
% M’
50 |50 |100,0 2,0
50 |50 |50,0 |3,0
50 |50 [50,0 |10,0
10,0 | 10,0 | 100,0 | 20,0
10,0 | 10,0 | 80,0 | 30,0
Bapuant Ne 13
hMm |bM |LM B, M V, M | May, S, M, %0
% M’
3,0 [3,0 60,0 |2,0
40 |45 ]100,0 3,0
4,0 |50 30,0 |10,0
5,0 |10,0 [50,0 |20,0
10,0 | 5,0 |100,0 | 30,0
BapuanTt Ne 14
hMm |bMm | LM B, M V, M | my, S, M, %0
% M’
2,0 3,0 |20,0 2,0
3,0 3,0 |30,0 3,0
4,0 |4,0 |500 10,0
5,0 [4,0 |70,0 20,0
50 |50 |70,0 30,0

Bapwuant Ne 15




hm |bwm |LwM |B.wm VoM [ m, [S, | my.%
% M

3,0 [3,0 60,0 |2,0

4,0 |45 |100,0 3,0

4,0 |50 30,0 |10,0

5,0 (10,0 [ 50,0 |20,0

10,0 | 5,0 | 100,0 | 30,0

BrniBOabI:

Ha ocHoBanuu moacueToB caenarh BHIBOABI H3MEPEHBI I T€OMETPUUECKHE TTapaMeTPhl BEIPAOOTKU C
JOMTYCTUMOW ONTHUMAJIbHOM MOTPEIIHOCTBIO.

Beruucnun cryneHt

HaTa 20 T (pynmna) ( Pamums, U.,

IIpakTHyeckas padora Ne 6

BroiunciieHre NOrpenIHOCTH onpeejieHus: pororpaMMeTpu4ecKUX KOOPAUHAT TOYeK KOHTY-
pa ceyeHUs1 BLIPAOOTKH.

Leap padoThbl: 03HAKOMIIEHUE CTYJEHTOB C BBIYUCIEHUSMU MOIPEUIHOCTU MPU OMPENEICHUN KO-
OpJMHAT TOUYEK 00bEKTa (POTOKOHTYPHBIM METOJIOM.

[TorpemHocTh onpenenaeHus MIOWAAN MONEPEYHOr0 CEYEHUs BHIPAOOTKYU SBJISETCS PyHKIUEH
OT MOrPEUTHOCTU U3MEPEHUS PaCCTOSHUS OT LEHTPAa UCTOYHUKA CBETA JI0 MOBEPXHOCTU BBIPAOOTKH, T.€.
OT HOTIPEIIHOCTH ONIPEIeNIEHUs] POTOrPAMMETPUIECKUX KOOPAUHAT X, Zg.

[TorpenrHocTs onpeaeneHus KOOPAUHATBI X¢ BEIUUCIIAETCS 110 popMylIe:

|
| 372,02 22 2.2
|X*mp + Bom, + X;m

mﬁ-ziw 2"y

&

“H| =

rac NpuBCACHHBIC JAHHBIC IJIA BCEX BAPUAHTOB OJTHH U TC KC

My - IOIPEIIHOCTD H3MEPEHHs Oasuca pOTOCHEMKH, *m:ﬁ.r =45 Mm;



™M — NOTPEIIHOCTh U3MEPEHHs KoOpAuHaThl X, . = £0,1mmMm;
1y — HOTPEITHOCTD ONPEICTICHUS (hOKYCHOTO PacCTOSTHUS my = 40,001 mym;

X — npeBbIIIEHNE TOYKU KOHTYpa HaJl TOYKOW LIEHTpa UCTOYHHKA cBeTa A= 5,0MM.

B pe3ynbTaTe pacueros % HE JIOJDKHA HPEBBIIATH 4%.

Bce nmannbie mpuBenensr mo Bapuantam B Tadsmie Nel. Ilorpemnocts ompeaenenus ¢hoTorpam-
METPUYECKUX KOOPAUHAT TOUEK KOHTYpa CEUCHUS TPOU3BOAUTH B Tabmuire Nol

Tabnuna 1
BricoTa Koopnunara | ba3uc [TorpemHocTs onpeneneHus
ceueHus ¢dorocbeMkHu | kKoopanHaTH X¢ B %0
BBIPaOOTKH Xp» M Be, M
h, M f =|f =|f =|f =
30mMMm | 32mMm | 50mMM | 58MMm
mxg |Mxy |Mxg | Mxe
Bapnanr 1
5 2.5 2.0
3.0
10.0
20.0
30.0
Bapuanr 2
mxg | Mxy | Mxy | Mxg
10 2.5 10.0
13.0
5.0
3,8.0
3.0
Bapuanrt 3
mxg | Mxy | Mxy | Mxg
7 4.5 12.2
5.0




4.1

3.0

2.0

Bapuanr 4

mxg

mxgp | Mxg

mxg

15

3.5

2.0

3.0

10.0

20.0

30.0

Bapwanr 5

mxg

mxg¢p | Mxg

mxg

3.5

2.0

13.9

10.0

6.0

5.0

4.0

Bapuant 6

mxg

mxg | Mxg

mxg

7.5

4.0

2.0

3.0

10.0

20.0

30.0

Bapwuanr 7

mxg

Mxg¢ | Mxg

mxg

10

5.0

2.0

3.0

6.0




10.0
20.0
Bapnanr 8
mxy | Mxy | Mxp | Mxg
12.5 6.0 2.0
3.0
10.0
20.0
30.0
Bapuant 9
mxy | Mxy | Mxp | Mxg
15 7.5 5.0
7.0
10.0
15.0
20.0
mxy | Mxy | Mxp | Mxg
Bapwanr 10
mxy | Mxy | Mxp | Mxg
4 2.5 2.0
5.0
11.0
15.0
25.0
Bapwuant 11
mxy | Mxe | Mxg | Mxg
7 2.5 1.0
3.0
7.0




9.0

11.0

BapuanT 12

mx(b

mx(b mx(b

mx(b

15

5.0

6.0

13.0

15.0

20.0

30.0

BapuanT 13

mx(b

mx(b mx(b

mx(b

10

7.5

2.0

8.0

12.0

25.0

30.0

Bapuant 14

mxg

mxg mxg

mxg

12

5.0

5.0

8.0

10.0

12.0

15.0

Bapwanr 15

mxg

mxg¢p | Mxg

mxg

10

4.5

2.0

3.0

10.0

20.0




30.0

BrniBOabI:

Ha ocHOBaHMU MPOU3BEAECHHBIX MOCUETOB C/EIaTh BBIBOBI O IPABMIIBHOCTH OIPEAEICHUS KOOP-
IUHATBI X ¢ U OIPEIETICHHS TOTPEITHOCTH (POTOrpaMMETPHUUECKUX KOOPAMHAT TOYEK KOHTYPA B CEYEHUN
BBIPAOOTKHU.

Beruucnun cryneHt

}laTa 20 r (I'pynmna) ( ®amunug, 1.0.,)

Bonpocwl k 3auemy npakxmuueckux pabom

PaGora Ne 1

Kakyro creMKy Ha3bIBalOT IUIAHOBOH ?

Kakyro creMKy Ha3bpIBalOT NEPCHEKTUBOM ?

UTO BXOAUT B TEXHUUYECKOE 3aJaHHE TUIAHOBOM a’podoTocheMKu?

Ot uero 3aBucut Macutad ¢otorpadupoBanus?

5. Jlyig yero miuaHupytoT npoaoibHbie (P) u nonepeunsie () nepekpbITUS MEXIY CHUMKA-

PR

MU CMEXKHBIX MapIIpyTOB?

PaGora Ne 2
1. Kakue criocoObl u3rotosiieHus: GOTOCXEM NMPUMEHSIOTCS B (OTOrpaMMeTpun?
2. UYrto Ttakoe porocxema?
3. C yBenuueHueM pa3MepoB TEPPUTOPHUH, IUIONIA/b KOTOPOH U3MEPAIOT MO (PoTocXemawm,

TOYHOCTH pe3yJsibTara OyAeT Bo3pactaTh. OObsICHUTE WM OIIPOBEPTHETE 3TO YTBEPKICHUE.

4. ByayT 1M oIMHAKOBBIMU PACXOXKICHHS HA KOHTPOJIUPYEMBIX TOYKAX MPH M3TOTOBJICHUN
KOHTPOJIS IIPY U3TOTOBJICHUH (DOTOCXEMBI C OJTHUX U TEX e CHUMKOB Pa3HBIMH METOAaMH?

5. [Ipu oreHke KauecTBa U3rOTOBJICHHS (DOTOCXEMBI, UTO SIBISETCS MPEINOYTHTEIIbHEE T1y0-
JIST WK BBIpE3 U Iouemy?

Pabota No 3
1. Ha xakoM 3Tarre 4eJoBeK MOXKET aKTUBHO BIIMATH HAa KAYECTBO IOJIYy9aeMOTO M300pake-
HUA.
2. Ot gero 3aBucHUT GoTorpaduIecKoe KauecTBo.

(98]

Yro Ha3bIBACTCS HAKUIHBIM MOHTAKEM.
4. C kakoil 11eTbI0 OLIeHUBAeTCs (POTOrPaMMETPUUECKOE KaYeCTBO MOJIyYEHHBIX CHUMKOB.



A

1.
2.

[To xakuM MoOKa3aTeNsIM OLIEHUBAETCSI KA4€CTBO MaTEpHAIOB a3p0(OTOCHEMKHN?

PaGora Ne 4

Kakue cymiecTByIoT crioco0bl IOCTPOECHHUSI IIJIAHOBOM (POTOTPUAHTYIISLIUU?
Uro siBnsieTcs peaykuueni cHuMKa ?

Kakoii cHUMOK Ha3bIBaeTCsi TpaHCPOPMUPOBAHHBIM?

Yro Takoe ogHOMapLIpyTHast POTOTPUAHTYIISIIIHS?

Uto 13 cebst mpeacTaBisaoT rpadudeckue cetu?

Pa6Gora Ne 5

[lepeuncnure crnocoObl MPOBEPKU MOMEPEUHBIX CEUEHUI BHIPAOOTOK
Yo Takoe POTOKOHTYPHBIM METO CheMKU?
Uro no3BoJigeT o0ecneunTh NpUMEeHEeHHEe (POTOKOHTYPHOTO METO/1a CheMOK BhIpaOOTKU?

PabGora Ne 6

[Iepeuncinre 351eMEHTBI BHYTPEHHETO OPUEHTHPOBAHUS
Jjig yero npu yctaHOBKe (POTOKaMeEphI €€ ONTUYECKasi OCh YCTaHABJIMBAECTCS 110 HOpMaJu

K O0OBEKTY ChbEMKH U COOJIIO/IAI0TCS YCIOBUS BEPTUKAIBHOCTU (POTOIIEHKH U TOPU3OHTAIBLHOCTH OITH-

4eCcKOM 0cHu Kamepbl?

3.

Jljig yero mpou3BOAAT MacITAOMPOBAaHKWE CHUMKA Ha BRIOpaHHbBIE PACCTOSIHUSI ChEMKH?



JaKIroYeHne

Bce npencrasiennsie B pabouell TeTpaau NpakTUYECKHe padoThl MPECIEAYIOT Lieidb 03HAKOMUTD U B HE-
KOTOPOi1 cTereHu 00yYUTh CTYACHTOB MIPAKTHUECKON CTOPOHE TeX paboT, KOTOpPhIE MPOU3BOJAAT IIPU
CO3JaHUU ToNorpaduyecKuX MIaHOB cTepeo(POTOrpaMMEeTPUUYECKUMH METOIaMHU.
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[MPEANCIIOBUE

)IaHHOe y‘IEGHOC rmocooue 1o JUCHUIIIIHHE «(DOTOFpaMMeTpI/IH 1 JUCTAaHOHUOHHBIC METOAbI 30HAUPOBAHUA 3E€EMJIN» CO-
CTaBJICHO B COOTBETCTBHHU C I[eﬁCTByIOH.[PIM Focy)lapCTBeHHHM O6pa3OBaTeJ'H>HI)IM CTaHJapToOM U pa60‘II/IMI/I nporpamMmamMu 1
npeaHasHa4CHO MJIs CTYAC€HTOB OYHOI'0 U 3a04YHOI'O (l)aKyJ'IBTeTa Mameef/'Iz[epCKof/i CIICHHUAJIBHOCTHU B Ka4CCTBEC PYKOBOACTBA
IIpyU U3YYCHUU KypCa U IPH BBIITOJHCHUHN IMTPAKTUYCCKUX pa60T.



I'maa 1 OBIIUE CBEJEHUA 110 ®OTOI'PAMMETPUHA

1.1 IlpenmeT oTOrpaMMeTpHH, €ro CoACPIKaHUE U 3a1aun

®dororpaMMeTpus — TEXHHYECKAs HayKa O METOJaxX OMpeaecHUs (GOpPMBI, pa3MEpOB M MOJIOKEHHS OOBEKTOB MO UX
¢dororpadudeckoMy U300paKeHHI0. XapaKTEPUCTHKH OOBEKTa MOTYT H3YydaThCs IO €r0 H300Pa)KCHHUI0 Ha OJIWHOYHOM
CHUMKE WJIH TI0 Mape MepeKphIBAIOIINXCS CHUMKOB, MOJYUYEHHBIX U3 Pa3JUYHbIX TOYEK MPOCTPaHCTBA. Eciu npu u3ydeHuu
00BEKTa UCTIONB3YIOTCS CBOMCTBA OJUHOYHOTO CHMMKA, TO TAKOW METOJ IMOJyUEHHs] HEOOXOMUMON HH(pOPMAIMU HA3BIBAIOT
(dororpamMmeTpudeckuM. ECITH jke OH M3ydaeTcs 1O mape MepeKPHIBAIOIIMXCS CHUMKOB, TO METOJ HA3BIBAIOT CTEPEO(OTO-
rpammerpuueckuM. OCHOBHas 3a1ada (POTOrpaMMETPUU — TOMOTPaUUECKOe U CIICIMaIbHBIC BHIBI KapTorpadupoBaHus.
doTorpaMMeTpUIECKUE METOIBI MO3BOJISIOT IKOHOMHO M IOCTATOYHO TOYHO peliaTh NPUKIaIHbIE HH)KEHEepHbIe 3a1auu. Bee
PpabOoTHI BBHITIOIHSIOT 110 HEraTUBaM WM (hOTOCHUMKAM, MOJYYCHHBIM KakK (OoTOrpaduIecCKUMU ChEMOYHBIMHU CHCTEMaMH, TaK
1 He(hoTOrpapuUECKUMH ChbEMOYHBIMU CUCTEMaMHU. TEXHOIOrHs 00pabOTKA CHHUMKOB IPH MOJYUECHHH OT JBYX ChEMOUYHBIX
CHCTEM BBIMOJHIIOTCS aHAJIOTUYHO IO CHUMKaM. TexHonorus 00paboTKH CHUMKOB BXOIUT B paMKU (POTOrPaMMETPHU.

BEIMONTHEHUIO METPHUSCKUX JEHCTBUIN MPEAIICCTBYET MPOIECC 0TOOPa MOMICKAIINX H3MEPEHHIO WM HAaHECCHHUIO Ha
M3TOTABJIMBAEMbIC TUIAHBI M KapThl 00beKTOB. OMO3HABAHUE ITHX OOBEKTOB, ONPEIACIICHHE UX KAYCCTBEHHBIX M UHCIICHHBIX
XapaKTEPUCTUK, HAHECEHUE WX TOJIOKEHHUS WM TPaHUIl MPOCTUPAHUS U BBIPAKEHUE MONYUSHHBIX JaHHBIX YCIOBHBIMU 3HA-
KaMHM Ha3bIBAIOT JACH(PPUPOBAHUEM. DTOT MPOIIECC SIBIACTCS HEOTHEMIIEMOM YaCThIO TAHHON HAYKHU U SIBJISICTCSI TEXHOJIOTH-
el MpH UCMONIb30BAaHHHM a3POCHUMKOB W KOCMHUUYCCKHUX CHHMKOB i KaprorpadupoBaHus Tepputopuil. dotoronorpadus
pelaeT 3aaa4yy Co3JaHus TOMOrpapuUECKUX KapT U IJIAHOB U MOCTPOCHHS IIM(PPOBBIX MOJIENIeH MECTHOCTH C MCIIOJIb30BaHH-

eM MatepuasioB GorockeMkr. OHa sBIIsieTcs pa3aenoM ¢oTorpaMMeTprn. KoMInieke mporeccoB, BHIIOMHAEMBIX ISl CO3/a-
HUS TI0 CHUMKaM Tororpauueckux KapT W IJIaHOB, Ha3bIBaeTcs GoToTonorpaduueckoil cheMkoi. B 3aBucumocTH ot Tex-
HUYECKUX CPEJICTB, MPUMEHSEMBIX [UIsl (poTorpadrpoBaHus MECTHOCTH, pa3IMYaloT JBa BHIA (OTOTONOrpaduueckoil chem-
K{: Ha3eMHYI0 (horoTornorpapuyeckyro, aspodoToTonorpadguieckyro, B ropHOH MECTHOCTH UX MHOTIa KOMOUHHUPYIOT.

1.2 Hazemnas crepeodoTtoronorpaduueckas cheMKa

Hazemnas cmepeogomozpammempuuieckas CbeMka — 3TO COCTABJICHHE TUIaHA ITyTeM 0OpaOOTKH CHUMKOB MECTHOCTH, I10-
Jy4eHHBIX (hoTorpaupoBaHNEM ee KaMepaMH, YCTAHOBICHHBIMU Ha 3€MHOW MOBEPXHOCTH. Takyl CheMKy OCOOCHHO 4acTo
MPUMEHSIOT TIPH ChbEMKE TOPHONH MECTHOCTH.

dotorpadupoBaHrie MECTHOCTH BBIMIOIHAIOT (POTOTCOOIUTAMH, & B HACTOSIICE BpeMsl yatlle uppoBbIMU (HOTOKAMEPAMHU.
Domomeodonum — puOOP, MPEACTABISIONIMNA CO00H (OTOKaMepy ¢ OPHEHTUPYIOIUM YCTPOWCTBOM, CIYXKAIlUM JUIs OpH-
eHTUpOBaHMs (OTOKaMephl B HY)KHOM HampasieHud. Ha (puc. 1.1) mokazan ¢ororeomonur P30 ¢upmel Bunsa (OPI), B
BEpXHEW YacTH KOTOPOTrO YKPEIUIEH TEOJOJIUT, KOTOPBIA HCIIONB3YeTCsl KaK JUisi OPUEHTHPOBAHMsS (POTOKAMEPHI, TaKk U JUIs
BBIITOJTHCHUST HEOOXOMUMBIX YIJIOBBIX M3MEPEHHH. YYacTOK MECTHOCTH (poTorpadupyroT u3 AByX Touek S; u S, (puc.1.2).
PaccrosiHne Mexly HUMH HasbiBaeTcs 0asucom (ororpadupoBanus. B pesynbrare GoTorpadupoBaHusi MECTHOCTH Ha CTEK-
JISTHHOU (DOTOIUTACTHUHKE, ITOMENICHHON B KacceTy (OoTOKaMephl, (PUKCUPYETCsi CHUMOK - H300paskeHne MECTHOCTH M KOOP/IU-
HaTHbIE MeTKH (puc. 1.3).



Puc. 1.1 ®ororeomonut P30

Pucl.2 Cxema QororpadpupoBaHusi MECTHOCTH



Puc.1.3 ®oTocHUMOK (JIEBbIi)

Ha cHUMKe H3MEpSIIOT KOOPAUHATHI H300paXKEHUH TOYEK MECTHOCTH U MX IPOAOJIbHBIE apaulakchl. KoopAMHATHBIMU OCSIMU
CHUMKAa CIIy)KaT OCH X U z, IPOXOJSIIMeE Yyepe3 KoopAuHaTHbIe MeTkH. Ha (puc.1.3) moka3aH CHUMOK ¥ Ha HEM - KOOPAWHATHI
X1 ¥ z; U300paXkeHus m; TOYKU MecTHOCTU M (cM. puc.1.2). IIpu U3roToBIeHUH U IOCTHPOBKE (OTOTEOIO0NIUTA CTPEMATCH,
4T00BI nepeceuenre O ocell X U z COBIAAJO C ITTABHOM TOYKOH CHHMKA, TO €CTh ¢ TOUKOH IepecedeHHs INIOCKOCTH CHUMKA
[JIaBHBIM JIy4OM - IPOEKTUPYIOIIUM JyIOM, HEPIEHAUKYIIPHBIM K IJIOCKOCTH CHUMKA. HopManbHBIM citydaeM ChEMKHU CUH-
TaloT Takoi, korja npu ¢ororpadupoBaHuU INIaBHBIN Jyd doTokameps! S10; (puc.l.4) ycTaHaBIMBAIOT B TOPU3OHTAILHOE
HOJIOXKEHHE U B 00eHX Toukax (S U Sy) HanpaBIIAIOT NepIeHAUKYIApHO 6a3ucy. Ho yacTo cheMKy BBIIOIHAIOT ¢ OTKIOHEHHU-
€M IJIaBHBIX JIydel OT HOpMaJM K 0a3ucy Ha OAMHAKOBBIE MIIM JaXke pas3Hble YIUIbl. 1o pe3ynpraTaM U3MepeHUH BBIYUCIAIOT
IPOCTPAHCTBEHHbIE KOOPAUHATHI TOYEK MECTHOCTH, BBIPKEHHBIE B (DOTOrpaMMETPUUECKON cUCTeMe KoopauHAT S1.XYZ (cM.
puc.1.4 au 0).

¢ ororpaMmeTpuIecKUMU KoopauHatamu X, Y, Z:

@ — TIPOEKIUs Ha TOPU3OHTANIBHYIO INIOCKOCTh $1.XY;

6 — MIPOEKLUSI HAa BEPTUKAIBHYIO IIOCKOCTD S YZ

HavasnoM ¢oTorpaMMeTpHyecKuX KOOPAUHAT CIIYXKHT LEHTpP MPOSKIUH JeBOro cHuMKa S;. Ocu X 1 Y JexaT B rOpU30HTaIIb-
HOM IJTOCKOCTH. 32 och Y MPHHATO HANpaBJIeHHE TIaBHOIO Jiy4ya (horokameps! 0S|, a och X IepIeHIUKYIIpHa K HEMY U TIPH
HOPMAJIbHOM CIIy4ae ChbeMKH JISKHUT B OJHON OTBECHOH IUIOCKOCTH ¢ 6azucoM. Och Z HalpaBjIeHa BBEPX 110 OTBECHOH JIMHUU.
Touxu O; u O, — rIaBHBIE TOYKU JIEBOTO M MPABOr0 CHUMKOB. Touka MecTHOCTH M M300pa3uTCs Ha JEBOM CHHMKE B TOUKE
My, a Ha IPaBOM — B TOYKE 711,. J{71st BeIuucieHus (oTorpaMMETpHUECKUX KOOPIMHAT TOUKU M UCIIONB3YIOT CIIeTyIolIne ove-
BUJIHBIE COOTHOILICHHUS:

(1.1)

¥ § X
p’xl

|
L=
o

rae X, Y, Z — ¢ororpamMmmeTpuuecKue KOOPAUHATH TOUKU M; p — MPOMOIBHBIN mapaiuiake (p = x; — x); f — (hoKycHOe pac-
CTOSTHHE KaMephl;
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Puc. 1.4 CBs3b KOOpMHAT X, zZ HA CHUMKAX

B — ropu30oHTaIBHOE MTPOJIOXKEHUE Oa3rca, KOTOPBIH N3MEPSIIOT ¢ OTHOCUTENBHOW TIOrPENIHOCTRI0, He TipeBbImaromiei 1:2000.
W3 coorHomenuit (1) BhITEKAIOT (GOPMYITBI IJIs BEIYUCICHHS (DOTOrpaMMETPUYECKUX KOOPMHAT:

5 5 5
F_ﬂ*f,X—ﬂ*xl,Z—ﬂ*zl (1.2)

HpI/I CbEMKC 3HAYUTCIbHBIX YYaCTKOB MECTHOCTH (l)OTOl"pa(l)I/IpOBaHI/Ie Pa3HBIX €€ yacrei MPUXOAUTCH BBIIIOJIHATE C pa3HbIX
633I/ICOB, noaydass KOOpAMWMHATBI TOYEK MECTHOCTU B PA3HBIX (bOTOl"paMMETpI/I‘IeCKI/IX cuctemax. Ot (bOTOl"paMMETpI/I‘IeCKI/IX
KoopJauHaT X; Y, Z NEPEXOIAT K IrCOAC3NUCCKUM IMPAMOYIOJIbHBIM KOOpAWHATaAM, HallpuMEp, KOOpAUHATAM Faycca—KpIorepa
X, Yy 1 HOpMAJIbHBIM BbICOTaM H. HpI/I HOpMAJIBHOM CJ1y4a€ CbE€MKHU 3TOT IIEPEX O/ BBITIOJIHATIOT, UCIIOJIB3YA (l)OpMyJ'H)II

M = 251 —Xsina+ ¥eosa  (1.3)
vM = ys1l + ¥eos o+ Ving (1.4)

Hy=Hy +Z (1.5)

TIE Xm, Yims Xsl» Ysi— I'€0JI€3MUECKUE TIPSIMOYTOJIbHBIE KOOPIMHATHI IHKeTa M ¥ neHTpa npoekruposanust Sy; H,A H,;— BbI-
COTBI TEX XK€ TOYEK; a - TMPEKIIMOHHBIN YTOJI OCH Y, TO €CTh HallpaBJIeHHs IJIaBHOTO J1yda GpoTokamepsl O;S).
KoopauHathl 1 BBICOTY IIEHTpa MPOEKTUPOBAHMS, & TAKXKe TUPEKIIMOHHBINA yroi HarpasieHus 0S| ONpeieNsoT NPUBSI3KOM
K OTIOPHO¥ I'e0/1e3NUeCcKOl CeTH. BhIYMCINB KOOPANHATHI U BHICOTHI JOCTATOYHOT'O YHCIIA IIMKETOB, PACIIONaraeMblX B Xapak-
TEpHBIX TOYKaX KOHTYPOB U penbeda, U HAaHeCs MX Ha IUIaH, BEIMEPUUBAIOT OYepPTaHHs KOHTYPOB M TOpPH30HTAlIU. Bhruncrie-
HUS U TpaduuecKre MOCTPOSHHs] aBTOMATH3MPOBAHbBI U BBIMIOIHSIOTCS 0 CTaHAAPTHBIM IporpaMMaM Ha nudpoBoi ¢oro-
rpammMeTpuueckoit cranimu LIDC, Brimovaromeid KOMIBIOTep, TUCIUICH, YCTPOWCTBa BBOJA U BBIBOJA MH(OPMAIMH, B TOM
gucie rpadomocrpoutens. CHUMKH MecTHOCTH BBOZSITCS B LIDC B mudposom Bue. [l aToro, eciiv n300pakeHUe MECTHO-
CTH MOJYYEHO Ha QOTOIIACTHHKE WK (oTOoOYMare, ero CKaHUPYIOT U Ipeodpas3ytoT B uudposyto ¢popmy. [Ipu dororpadu-
poBaHMU IU(POBBIMU KaMepaMu Cpasy MojydaloT u(poBble CHUMKU. B pesynbrare mocieayomeid 00padoTKH CHUMKOB
(dopmupyercs udppoBasi MOJIelIb MECTHOCTH U TIPH HEOOXOAMMOCTH Ha rpa)ONOCTPOUTENE BHIYEPUHBACTCS TUIaH MECTHOCTH.
OTMeTHM, 4TO Ha3zeMHas cTepeooTorpaMMeTpUIecKasi CheMKa MTPUMEHSIETCSI HE TOJIIBKO ISl COCTABJICHUS! TUIAHOB MECTHO-



cru. @ororpadupyst dacansl 3qaHUH, apXUTEKTYPHbIE U MCTOPUYECKHE MAMSITHHKH, CO3JAIOT YEpPTEXKH, ITOAPOOHO OTpa-
JKarolye JeTaau ux (JOpPMBbI, TIO3BOJISIIOIINE BBITOJIHATH TOUHBIE UX OOMEPBI U CO3/IaBaTh JOKYMEHTBI, UCIIOIb3yEeMbIE B I10-
CIIeIyIONIeM, HallpUMeD, TIPU pecTaBpaliMoHHbIX padoTax. O4eHb yacTo (OpMYJIBI U1 ONpeiesieHHs] KOOPAUHAT TOYEK MEeCT-
HOCTH T10 TIape Ha3eMHBIX CHUMKOB CTaparoTcsi ynpocTuTh. C 3TOW MO3UIUU B 3aBUCUMOCTH OT ITOJIOXKEHUSI CHUMKOB B MO-
MeHT QoTorpadupoBaHHs pa3IMYaloOT MSATh OCHOBHBIX CIIy4aeB (BUIOB) ChEMKH: HOPMaJbHBIH, PaBHOOTKIIOHEHHBIH (CKO-
LIEHHBII), KOHBEPIeHTHBIH, PABHOHAKIIOHHBIH U o0mmii (mpon3BoibHEIH). B HazeMHol (ororomorpaduu yaiie Bcero npu-
MEHSIOT nepBble aBa. [Ipu peleHnn crenuagbHBIX 3aad TMOMYJSIpeH M KOHBEPIeHTHBIN CITydaid, pe)xe paBHOHAKJIOHHBIN.
[Ipy KOHBEPIeHTHOM CITy4ae CheMKH IJIaBHBIE JIyYl CHUMKOB T'OPH30HTANBHBI, HO HE MapaJuIeibHbl PYT APYTY, & OCH X Ha
CHMMKaX ropusoHTajbHEI (puc. 1.5). To ectb @, # ¢, ©,= ®,= K,= k,=0.YTOI ¥ MEXKAY, TITABHBIMU JIydaMH JIEBOTO U IIPaBO-
IO CHUIMKOB Ha3bIBaIOT YIJIOM KOHBEPT€HIIMH, €CITH JIY9H CXOJSITCSI, U YIJIOM JAMBEPTEeHIMHU, €CITH OHU PACXOIATCS

(118)

Puc. 1.5 xoHBepreHTHas creMKa

1.3 Aspodororonorpaduueckas cheMka.

Anpodororonorpaduyeckasi CbeMKa SBISIETCS OCHOBHBIM BHJIOM IPH TONOrpad)uuecKoM KapTUPOBAaHHM B MacIITa-
6ax or 1: 100 000 mo 1: 500. dororpadupoBanne MECTHOCTH B 3TOM CIIydae MPOHM3BOAUTCS a’dpodoroanmnapaToM, yCTaHOB-
JICHHBIM Ha caMoJIeTe, BepToJIeTe WU ApyroM Hocutene. OCHOBHBIMH IIpolieccaMu a3podoroTonorpapuueckoil CbeMKH sB-
JISIFOTCS: JIESTHOChEMOYHBIHN, Tororpado-reoie3ndeckuii 1 (poTorpaMMeTpUIECKU.

B 3aauy 1eTHOCHEMOYHOrO IpoLEcca BXOIAT BO3AYLIHOE (poTorpadupoBaHue MECTHOCTH, PETUCTPALHA TOKAa3aHUI
cneunpruoopoB, (GUKCUPYIONIIMX MOJIOKEHHE CHUIMKOB B MOMEHT (hoTorpadupoBanus, a Takke portorpaduueckas oOpadoTka
MaTepHAJIOB CheMKHU M H3TOTOBJIEHHE (POTOCHUMKOB (€CJIM CHUMKH MOJIYYeHBI HE IUPPOBBIMU KaMEpaMH).

B Tonorpado-reoaesnueckuil nporecc cieayeT BKIOUUTh ONpPeeNIeHUe reoJe3nIeCKUX KOOPAUHAT TOUeK MECTHO-
CTH, M300pa3UBIIMXCS HA CHUMKaX. DTH TOYKH HA3bIBAIOT OMO3HAKaMU. VX YMCII0 3aBUCUT OT NPHHSATON TEXHOIOTUH ChEMKHU
u ee Macuitaba, OT KayecTBa CHUMKOB M (pu3mko-reorpaMueckux yclioBHH paiioHa paboT. B Tomorpado-reonesnueckuii
MIPOLIECC BXOMUT U e prpoBaHKe — ONI03HABaHUE 00BEKTOB MECTHOCTH, H300pa3UBIINXCSl HA CHUMKAX M OIPEAEIEHHE UX
XapaKTEePUCTHK.

DoTOrpaMMETpHYECKUI MPOLIECC COCTOUT B CI'YIIEHUH OMOPHOIO OOOCHOBAaHHUSI CHUMKOB C HCITOJIb30BAHUEM JIaH-
HBIX TIOJIEBBIX T€0JIE3MYECKUX paboT M MOKa3aHWH CHEenNpUOOpOB, COCTABIICHNH TUIaHA WM KapThl, KOTOpBIE 3aTeM 0(OpM-
JISIFOT ¥ Pa3MHOXAIOT, HU(PPOBBIX MOJIENIe MECTHOCTH U (DOTOIIAHOB.

1.5 Ocobennocru aspodororonorpadpuueckoii CbeMKH KapbepoB

AnpooToCheMKY Kapbepa BBINOJHSIOT C LENIbI0 COCTABJICHHS 1 MOMOJIIHEHHUS! TUIAaHOB TOPHBIX BHIPA0OTOK, OTBAJIOB,
XBOCTOXPAHHJIHIIL, IPOMILIONIA/IOK, CKIIJI0B TOTOBOH MPOAYKIHH, U IPYTHUX 00BEKTOB, a TaKKe JUIS TOCTPOSHHS nX nugpo-
BBIX MOJIeJIel |, IpH HE0OXOAMMOCTH, (QoTomIaHoB. Ha opraHuzanuio u nmapamerpsl a3poOTOCHEMKH BIIHSIOT: MECTO pac-
HIOJIOXKEHHE Kapbepa, ero pa3Mepsl, IPOU3BOAUTENLHOCTD, TEXHOIOIUA pa3pabOTKy, MacliTad COCTABIAEMOro IUIaHa, Hapa-
METpBI TOPHBIX BBIPAOOTOK U Jpyrue (akTopbl. [Ipy MpOEKTHPOBAaHWU CHEMKH YYUTHIBAIOTCSI TpeOOBaHUs AEHCTBYOIEH
MapKIIeHIepCKOH MHCTPYKIMH, KOTOpasi, B YaCTHOCTH, YCTAaHABIIMBAET JIBa MaciuTaba Mapkueiaepckux rmiaHoB: 1:1 000 u



1:2 000. [IpeumyIecCTBEHHBIM METOJIOM COCTaBJICHHs IUIAHA SIBIISIETCS CTepeoTonorpaduyeckas chbeMKa, Py 3TOM Ipery-
CMaTpHUBaeTcs CIUIOIIHAS MPUBs3Ka CHUMKOB, TaK KaK MPOMEXYTOK BpeMEHH MeXIy (ororpadupoBaHHEM H ITOTyIEHHEM
OKOHYATEJFHOT'O TPOJyKTa BEChbMa OrpaHHU4eH (BCEro HECKONbKO JHel). OCHOBHBIMU HPOLECCAMH, ChEMKH SIBJISIOTCS: CO-
CTaBJICHUE TPOEKTa, BHIOOD, 3aKpEIUICHHE M MapKUPOBKY TOYEK ChEMOYHOI'0 00OCHOBAHUS, BHIIOJIHEHHE JTMHEHHO-YTIIOBBIX
W3MEpEeHUI U BBIUYMCIICHUE KOOPINHAT TOYEK, JIETHOCKEMOUHBIH Mpollecc, cTepeoo0padoTka CHUIMKOB M COCTaBJICHHE TUIaHa,
Kak B IU(PPOBOM BHUJIE, TAK M Ha JKECTKOH ocHOBe. CheMKY Kaphepa BBIOIHSIOT MEPUOANIYECKH, KaK MPABHUIIO, OJUH pa3 B
MecsI, npuieM (GoTorpadupyroT ero He paHbllle, YeM 3a ILITh JHEH 0 KOHIA Mecslla, eClM OIjlaTa OObEeMOB M3BJICUEHUS
TOPHOM Macchl MPOU3BOMUTCS O MapKIelaepckuM 3amepam. JIeTHOCheMOYHbIE PabOThI BHITOIHSIOT CIIEIHAIHN3HPOBAHHBIC
opraHuzanyy. B oTiandme ot Ipyrux oObEKTOB TOPHBIE BHIPAOOTKH KapbepOB PACIOAraloTCsl Ha PAa3IUYHON IITyOHHE, U KO-
rna gucno ycrynos Oonee 10-15, ycaoBusl ChbeMKH Ha BEPXHHX W HW)KHUX TOPH30HTaX Pa3iIUYHbI, YTO CIEIYeT YYUTHIBATH
IpU cocTaBiieHUWH TpoekTa. Hambonee 3¢ dexTrBHA CheMKa Ipymnmbl OJM3KO pacloiokKEHHBIX IPYr K APYry KapbepoB. B
9TOM citydae 00pabOTKy MaTepHaioB MOXET OCYIIECTBIATh eIMHas CIeHaIn3upoBanHas Gororpammerpudeckas gadboparo-
pusL.

Mapkieiiepckie miaHsl B OCHOBHOM COCTaBJISIFOTCS Ha YHUBEPCAIBHBIX CTepeo(OoTOrpaMMETPpUIECKHX pHOopax
(aHAIMTHYECKHX WJIM aHAJIOTOBBIX). B mocienHeM ciryyae npeimouTeHue OTIAl0T IpudopaM, Y KOTOPBIX OONBIION AUana3oH
nepeMeIeHni MOCTHKa OTCTOSIHUH, OoraThiii BBIOOp Kod(dunuenTa npeodpasoBanus Macrtaba CHUIMKA K MacIITa0y IiiaHa
U KOTOpBIE o0ecrevdeHsl nepudepueii 11t aBToMaTH3aI|Y POLIECCOB COCTaBJICHHS TUIaHA.

[Ipu cocTariieHUH MPOEKTa UCIIONIB3YIOT IUIaH Kaphepa MacmTaba 1:5 000 wiun 1:10 000. JlaHHBIMU P pacueTe ma-
PaMeTpoB JIETHO-CbEMOYHBIX Pa0OT SBISIFOTCSI KOH(UTYpalus 1 riIyOnHa Kapbepa, MacmTald cocTaBsieMOoro IiaHa, Tpedo-
BaHHS K TOYHOCTH OIpeAeeHUs] 00bEMOB BCKPBIIIHM U TOOBIYH, TIEPUOAUMYHOCTh CHEMKH, BO3MOXKHOCTH 00padaThIBaOIINX
npubopoB. 3aava pacyera mapamerpoB a’pooTOChEMKH MHOroBapuaHTHa. ONTUMAIBHO TO PEUIeHUE, IPH KOTOPOM ILIaH
BCETO Y4acTKa COCTABISETCS C TPeOYeMOi TOYHOCTHIO MPYU MUHUMAJILHOM YHCIIe MaplIPYTOB M CHUMKOB B Mapuipyre. Hau-
JYYIIUA BapuaHT, €CJIM HAIPABJICHUS MapIIPYTOB MapajlielbHbl OCHOBHOMY (D)POHTY BE€/IEHHsI TOPHBIX pabor. [Ipuuem ecre-
CTBEHHO CTpPEMJIEHHE OOOHTHCH TOJIBKO OJHUM MapLIPYTOM, €CIIH Kaphep UMEET BRITIHYTYIO GopMmy. [loaTomy pacuer Haum-

HAIOT C M3MEPEHHsl €ro IUPHHBI L ¥ BhUceHus BhicoThl H dororpaduposanus no dopmyne H = fL /[, rne | — dpopmar

Kajpa, paBHbIH 18cM. [Ipu aTOM clieyer yuuThIBaTh, YTO MaciuTadbl poTorpadupoBanus He TOKHBI ObITH Menbye 1:10 000
— IIpU CheMKe TOpHBIX BbIpaboTok B Maciitabe 1:1 000 u cheMke Uit KOHTPOJILHOTO OIpesieieHust 00beMa BBHIEMKH 3a JIBa
rona u Oojee murenbHbIN mepuox, 1:15 000 — ecnu macmrad mapkieinepckoro mwiana 1:2 000, 1:5 000 — npu chemke
CKJIaJI0B MOJIE3HOr0 Mckomaemoro, 1:25 000 — mpu cheMKe OTBaJOB BCKPHBIIIHBIX MOpOJ. Pacuer cienyer BeCTH OTHOCUTENb-
HO HIDKHHUX YCTYIIOB, MacuTad M300paKeHus] KOTOPbIX Oyner MHHUMaIbHBIM. OTCI0fa CIeqyeT, UYTo MpH TIIyOuHe Kapbepa
1o 300M moxHO ucnonb3oBath ADA ¢ HeGonbmM (okycHbIM paccrosaueM (70 — 100mm). [Tpu Gonbieii rmyoune ¢oxyc-
HOE PAacCTOSIHUE NPUHUMAIOT paBHBIM - 140 mim 200MM. Ecnu ykazaHHbIE BbIIe TpeOOBaHUS HE BBLIEPKHUBAIOTCS, TO (hOTO-
rpaupyrOT HECKOJILKUMH MapIIpyTaMH C COOJIIOACHHEM CIIEIYIOINX TEXHHIECKHX TPEOOBaHHIA:

- 3aJlaHHO€ MIPOAOJIHHOE MEPEKphITHE CHUMKOB — 60 miu 80%,

- YIJBl HAKJIOHA CHUMKOB — 110 3°,
- M3MEHEHHUE BBICOTHI II0JIETa B IpeJieiax MapupyTa — He 6osee 50M,
- JomycTUMBIH cMa3 n3obpaxenus — 0.05Mm.

AnspodoTocheMouHOE 000pyI0BaHIE YCTaHABINBAIOT Ha camorere Thna AH-2 wim Bepronere K-26.

[pu exxemecsuHON CheMKe KapbepoB ITyonHON 10 200M KaXkIylo cTepeonapy 00ecreunBaroT YeThIphbMs ITIaHOBO-
BBICOTHBIMH OIIO3HAKaMH, PAClOJIOKEHHBIMU 110 yIJIaM 30HBI MPOJONBHOTO nepekpbitus. Ecnu riyOuHa Oorblie, WK LIeNb
CHEMKH - KOHTPOJIb ONpe/ielieHns: 00beMOB BBIEMKH 32 JJTUTEIBHBIA MTEPUOJ], HEOOXOJUM JIONIONHUTENBHBINH BHICOTHBIH OMO-
3HAaK B IIEHTpE cTepeonapsl. [11aHOBbIE IJIaHOBO-BBICOTHBIE OITO3HAKU — MAPKHPYIOT.

B mporiecce crepeooOpabOTKH BHEIIHEE OPUEHTUPOBAHUE MOJIENIN OCYLIECTBIISIOT HE MEHEE YeM IO YETHIPEM OIT0-
3HaKaM. HeBsi3ku Ha HUX HE JOJKHBI OBITH OJHOrO 3Haka ¥ npeBbimats 0.4MM B mwiane u 0.03% 1o BbIcOTe (OTHOCHTENHHO
BBICOTHI (hoTorpaupoBaHusl HaJl CpeTHEH MIOCKOCTHI0 CHUMAeMOro y4acTka) BpoBkM ycTyma pHCYIOT IpH HENpepbIBHOM
BEJICHUN M3MEPUTEIBHOW MapKH MO MX BUJMMOMY KOHTYPY Ha T€OMETpHUYEcKOH Mojenu. Ecnu OTKOCHI yCTyNOB MUMEIOT
CIIOXHYIO (hOpMYy, TO KpOMe OPOBOK TPOBOJST TOPU3OHTANH (MPUOIM3UTEIBHO MOCEPEINHE OTKOCA) MIIM HAHOCSAT T'PaHHUIIBI
ocelmi. Ha xapakTepHBIX TOUKax OPOBOK M KOHTYPOB OCHINIEH O€pyT BBHICOTHBIE MMKETHI C TOYHOCTHIO JIO JIeNUMETpoB. Pac-
CTOSIHUSI MEXJy CMEXHBIMU ITUKETaMH HE JTOJDKHBI NpeBbIaTh 20M npu chemke B Macmrade 1:1 000 u30m, ecnu macmirad
1:2 000. [ToBepXHOCTH B3OPBAHHBIX MMOPOJ H300PaYKAIOT TOPU3OHTAISIMH uepe3 2.5 - SM Wi MUKeTaMu.

[Mpumep pacuera napamerpoB ¢ororpadupoBanus. TpeGyercs cocTaBuTh IUIaH Kapbepa B MacmTade 1:10 000. [Tpu
sToM mupuHa L kapbepa — 1.2kM, rimyouna — 170M. OOpaboTKy CHUMKOB MPEIIONIAaraeTcsl BHIIOIHUTD Ha TOIIOKAPTE C TOY-
HOCTBIO M, U3MEPEHUS PA3HOCTHU NPOJONIBHAIX napayiakcos 0.01mm.

B cooTBercTBUM ¢ peKOMEHIANUsIMHU, IPUBEICHHBIMH BBIIIIE, TIONPOOYeM OOOWTHCH OJHHM MapUIPYTOM, U IJs (o-
TorpadupoBanus ucnonb3oBatb ADA ¢ pokycHbM paccrosiHuem 70mm. [Ipu 3amaHHBIX 3HaUEHHUSX BBICOTa (oTOrpadupo-
Banus, H=525M Haj BepXHeH MOBEPXHOCTHIO (IIPU BHIYMCICHUH pa3Mep KaJpa MPHHAT PaBHBIM 16 cM, 4TOOBI HE U3MEPSThH
Ha KpasXx CHUMKa, IJie OOJbIINe UCKaKeHUs) U 695M — HaJl HIHKHUM YCTYIIOM Kapbepa. MacmTab dororpadupoBanus Oyaer
He MeHee 1:993, 4To ynoBIETBOpsET TPEOOBAHHMAM MapKIIeHaepckoi HHCTpYKIuH. KoadduimeHT nmepexoaa oT macmiraba



CHHMMKA K MacmTaly COCTaBJIIEMOI0O IUIaHa, OYeBUAHO, OyaeT paBeH 10, HO mpu 0OpabOTKE CHUMKOB Ha TOIOKApPTE TAaKOMH
BapuaHT BO3MOXeH. MOKHO OLEHHTh M OXKHaeMyI0 OIMOKY TI0 BBICOTE, Ucronb3ys popmyny: m_ = 2.3Hm » /b, rneb

6azuc ¢ororpadupoBanust B macmradbe cHumka (mpumepro 70mm). Iocie moncTaHOBKM NPHHATHIX 3HAYSHHH MOITYYHM
m,=0.22m. Wnu B otHocutenbHo# Mepe 0.033%, 4To nmpakTH4ecKu B jgomycke. TakuM o0pa3om, npemiaraeMbie apamMmeTpbl
crepeodororonorpaduuecKkoil CheMKH Kapbepa BIIOJIHE KOPPEKTHBI K MOT'YT OBITh peai30BaHEbI.

I'maa 2 TEOMETPUYECKHUE OCHOBBI ®OTOI'PAMMETPUN

2.1 ]_IEHTpaJ'H)HaH IIPOCKIMA CHUMKA U OPTOrOHAaJIbHAs IMPOCKIMWA IJIaHa.

JIr060i1 a3pooTOCHUMOK MpeACTaBIIAET COOOH IIEHTPATIbHYIO IPOEKIMI0 CHUIMAEMOr' 0 y4acTKa Ha MECTHOCTH.

[yctb 4, B, C u D (puc. 2.1) TOYKH MECTHOCTH, a S — LEHTp NpOeKIuH. Toraa TouKu nepecevyenus a, 6, ¢, d IOoCKoCTH P
¢ npoexTupyromuMu aydyamu A4S, BS, CS u DS ecTb LeHTpanbHble IPOEKIIUU COOTBETCTBYIOIIMX TOUEK MECTHOCTH. Takyro
e IEHTPaJbHYIO IPOEKIUI0 MOKHO IIOCTPOUTH U B TOM CJIydae, €ClU INIOCKOCTh MPOEKIMK P’ IPOBECTH IO JPYTYIO CTOPO-
HY OT LIEHTpa MPOEKTHUPOBAHUSA U Ha TOM K€ PacCTOSHUM OT Hero. JIeHCTBUTENbHO, €CIIH 3TO CeNaTh, TO MOTYUYUM TOUKH a’,
6’ ¢’u d’, npudem cornacho ycnosuto Sa' =Sa, Sh'=Sh, S¢' = Sc u Sd' = Sd . llnockocts P NpoeKuu JaeT Hera-
TUBHOE (00paTHOE) N300pakeHHe TOUYEK MECTHOCTH, a P’— no3utuBHoe (npsiMoe). To ecTh, MO3UTHUB MOTy4aeTcs, Koraa 00b-
€KT U IJIOCKOCTh MPOEKIMH MOMEIIEHBI 0 OHY CTOPOHY OT LIEHTpa MPOEKTHUPOBAHUS, a HETAaTUB, €CJIM OHU PACIOIOKEHBI
10 pa3Hble CTOPOHBI OT Hero. ITockonbKy HEraTuB M MO3UTHUB PACIOIATalOTCsl CHMMETPUYHO OTHOCHUTENBHO LIEHTpa MpoeK-
LK, TO OHH OJJMHAKOBHI (KOHTPYIHTHBI). OTMETHM, YTO M300pakeHne 00bEKTa Ha IUIOCKOCTH CHUMKA, ITOJTYYeHHOE B IIeH-
TpaJIbHON MPOEKIMH, Ha3bIBAETCS MEPCIIEKTUBHBIM N300pakeHHeM. Eciin 1IeHTp npoeKTupoBaHus MepeHecTH Ha OECKOHEYHO
0O0JIBIIIOE PACCTOSIHUE OTHOCHTENFHO MECTHOCTH, TO MPOEKTUPYIOLIHME Tyqr OyAyT B3aUMHO NapajuienbHbl. VX nepeceuenne
C MEpHEeHANKYISIPHON K HUM IUIOCKOCTBIO JIa€T OPTOrOHAJLHYIO MPOEKIHUIO TOYeK MECTHOCTH. B Tormorpaduun takas mpoek-
st (TIpH YCIIOBHH, YTO ITPOCKTUPYIOIHE JIYYH OTBECHBI) HA3bIBAETCSl TOPU3OHTAIBHOM.

OTirume Mex 1y OpTOrOHAIBHOM (TOPU30HTANBHON) U LIEHTPaJIbHON

C

Puc. 2.1 Puc.2.2

npoekuusiMu BUIHO Ha (puc. 2.2) Touku mectHocTH 4, B, C u D n300paxarorcs Ha IIOCKOCTH P B IEHTpajIbHOU
MIPOEKLIUH B TOYKAX d, b, ¢, d, a B OPTOrOHAILHOM MPOEKIMU — B TOYKAX do, Dy, Co, dp [IpU TIEpEMENIEHUH TUIOCKOCTH MPOEK-
LMK B TIOJIOKEHUE P" B3aUMHOE IOJIOKEHHE TOUEK d,, Dy, Co, IOCTPOCHHBIX B OPTOrOHAJIBLHOM POEKIMH, HEe HapymHTces. B To
e BpeMsl TOUKHU @, b’ ¢’, OCTpOeHHbIE B IIEHTPAILHOM MPOEKIMU, CBOE B3aMMHOE TOJIOXKEeHUE M3MEHAT. [IoHsATHO, 4TOo [uIst
COCTaBJICHUA IJaHA y4acTKa MECTHOCTH II0 €r0 M300pa’keHUI0 Ha CHUMKE HEOOXOIMMO MEePCIeKTUBHOE M300paskeHue Ipe-
o0pa3oBaTh B OpTOroHanbHoe. Ho mepeHocom neHTpa NpoeKTUPOBaHUA B OECKOHEUHOCTh TaKoe Npeodpa3oBaHUe MpaKTHYe-
CKH HE OCYIIECTBUTH. [109TOMY HEOOXOAMMO HaWTH KOCBEHHBIE ITYTH PEIICHNUS 3a1a4H.

2.2 DneMeHTHI U CBOWCTBA LIEHTPAJIbHON MPOEKIINH.



HpeZ[CTaBJ'IeHI/Ie O 3JICMECHTax HEHTpaHLHOﬁ TIPOCKIIMU JacT pUC. 23, Ha KOTOpOM I/I306pa)KeHI>II

Puc. 2.3

ITnockocts 7, B KOTOPOW PACMONararoTcs MPOSKTHPYEMbIE TOYKH MECTHOCTH, HAa3bIBACTCS IIOCKOCHIbIO OCHOBAHUL
(niockocmolo npedmema,).

IInockocth P, KyJa NPpOCKTUPYIOTCA 3TU TOYKHU, HA3BIBACTCA 1JI0CKOCNbIO u306pa9fceHuﬂ (Kapmqul) uiu niocKocmosio
CHUMKA. Hpez[rlonaraeTCH, YTO TIOCKOCTH T 1 P OeCKOHEUHBI OIrpaHUYCHUC UX JIMHUAMU ABJIACTCA YCIIOBHBIM.

COBIIAJIaTh C IJIAaBHON ONTHYECKOW OChIO q)OTOKaMepI)I, HO B TOYHOCTH 3TO HE€ BBIIIOJTHACTCA. )IByXFpaHHBIfI yromi g Mme-
KAY IJIOCKOCTAMH CHUMKA U OCHOBAHUA — 3TO Y20/l HAKJIOHA CHUMKA. OH IIPOM3BOJICH, HO €CJIM paBC€H HYJII0, TO CHUMOK
CUHUTACTCA TOPU3OHTAJIbLHBIM.

S — yenmp npoexyuu.

[IpoexTupyronmii 1y4 So, NepreHANKYISIpHBIN K MIOCKOCTH CHUMKA, HA3bIBACTCH 2nagHbiM ayyom. OH JOIKEH COBIIa-
JIaTh C TNIABHOW ONTHYECKOW OChI0 (POTOKaMephl, HO B TOYHOCTH ATO HE BHITIOIHSETCS.

- Touka o mepeceyeHus IIaBHOTO JIy4a C IUIOCKOCTBIO CHUMKA Ha3bIBACTCS 21d6HOU MOUKOl, a paccTosiHue So - ero ¢o-
KYCHBIM paccTosiHueM f. OHO JJOJIKHO OBITH PaBHO (POKYCHOMY PacCTOSHHIO (DOTOKaMEpHI.
Touka 7 niepecedeHus OTBECHOTO MIPOEKTUPYIOLIETo Jy4a, ¢ INIOCKOCTBI0 CHUMKA Ha3bIBaeTCs moukol Hadupa. OHa sB-

nsieTcst n300pakeHHeM TOYKM N MECTHOCTH, KOTOopas B MOMEHT (oTorpadupoBaHHs HAXOIWIACh HA OJJHOH OTBECHOM
JIMHUY (Ha JIMHHUM TIEPIICHIUKYIISIPHO OCHOBAHUIO) C TIEpEAHEH Y3JI0BOM TOUYKOIH 00beKTHBa (POTOKaMEpHI.

BepTI/IKaJ'H)HaH TINIOCKOCTh VV, mnmpoxogsuias 4€pe3 TOUKH S, 0, n Ha3bIBACTCS NJ1OCKOCMbIO 2l1Ad6HO20 6epmuKaid.

Crnen vv TIockocTu W Ha CHUMKE 3TO €T0 21a6HaAs 6epmuKaiv, a cinell VV miaockoctu W Ha OCHOBaHUW Ha3bIBAETCS JiU-
Huell HanpaeieHUst CbeMKU.

l'opu3oHTaNBHBIN MpOEKTHpYOLMA 1yd S/, Jexauyid B IJIOCKOCTU TJIABHOTO BepTUKajia W , mepecekaer INIOCKOCTh
CHHUMKA B 21a6HOU moyke cxooa 1.

Touka ¢ nmepecedeHuss OUCCEKTPUCH! yria Son (&) ¢ IIOCKOCTBHIO CHUMKA HA3bIBACTCS MIOYKOU HY/1€8bIX UCKANCEHUI.
Omna o0ajaer BayKHbIMHU CBOMCTBaMHM, KOTOPBIE OyIyT PaCCMOTPEHBI MPU U3YYEHUH T€OMETPUIECKON XapaKTePUCTUKH
HAKJIOHHOTO CHUMKA. Touku /, 0, ¢ ¥ n CHUMKa paclojiaratoTcsi Ha €ro rIaBHOW BEPTUKAIH.

Jluvuu hh, nexaniye B IIOCKOCTH P U NMEPIEHUKY/IAPHbIC K TJIaBHOH BEPTHKANH, €CTh copusonmanu chumxa. [lpudem,
hhy — nunus ochoganust. DTO JMHUS TIEPECEUCHUS IOCKOCTH CHUMKA C TIOCKOCTBIO OCHOBAHUSL, /i fi. - TUHUS Heucka-
JHCEHHO20 Macuimaba — TOPU30HTAITb, TPOXOIANIAS Yepe3 TOUKY HYJIEBBIX UCKAXKEHUH c; h,h, — enasuas 2opuzonmain,
OHa MPOXOIWT Yepe3 TJIABHYI0 TOYKY CHUMKA 0; h;i; — THMHUS OeticmeumeibHo2o (UCMUHHO20) 20pu30Hma — JIAHUS Tie-
pecedeHust CHUMKA M TOPU30HTATIBHOM TITOCKOCTH (IIOCKOCTH JICHCTBUTEIBHOIO TOPU30HTA), IPOXOIANICH Yepe3 IEHTP
MIPOEKIHH S.

W3 ananuza PUCYHKa 3 CJICAYET CIIPaBCIJIMBOCTD CIICAYIOIINX COOTHOIIICHUI:

on=f-tge 2.1



oc=ftg< 2.2)

2
oJ = f-ctge (2.3)
SJ = f/sine 2.4)

CBolicTBa EHTPAIBHOMN MPOEKILIUU:

[epcriekTHBHBIM M300pa)KeHHEM JIF000H TOYKa MECTHOCTH, HaNpuMep, A, sBIsETCsS TOYKa d U IPUTOM €IWHCTBEHHAs
(puc.2.4). JIro0oit Touke CHUMKa, HallPHUMeEp, @ COOTBETCTBYET OECUHCIIEHHOE MHOXKECTBO TOUEK MECTHOCTH A, A; v T.1. [lep-
CIEKTUBHBIM U300pakeHneM J000H npsMol mpocTpaHcTBa, HarnpuMmep BC, He MPOXOAAIIEH Yepe3 LEHTpP MPOEKIHH, SBIIs-
ercsa npamas be, u nputoM eauHcTBeHHas. Ho oHa n300pa3muiiack Obl TOUKOH, ecau OBl pacrosaraigach Ha IPOEKTUPYIOLIEM
nyde, Hanpumep npsimast DK u Touka d

Puc. 2.4 Puc.2.5

(wmu k). JIroboMy OTpe3Ky Ha CHHUMKE, Hampumep bc, COOTBETCTBYET OCCUMCIICHHOE YHMCIO OTpe3koB MecTtHOCcTH BC,
B 1C1 UT.AO.
N300paskeHus J1000H CUCTEMBI B3aMMHO MapajlIeJbHBIX MPAMBIX MpOCTpaHcTBa, Hampumep AB CD W T.X., CXOIITCS Ha
CHHUMKE B OTHO# TOYKE i, KOTOpas Ha3bIBACTCS MOUKOU cx00a. JI7st TOro, 4TOObI e MONYyYUTh HeOOXOUMO U3 LIEHTPA MPOEK-
UM TPOBECTH MPOECKTUPYIOUIMHA JTyd Mapayjie]bHO CHCTEME MPSMBIX MPOCTpaHCTBA. Tam, I/ie OH Mepecedyer IUIOCKOCTh
CHMMKA U HaXOIWTCS Touka cxoma (puc.2.5). JIiobas cucreMa MpsSMBIX JIMHUHN, MapajuIebHBIX [UIOCKOCTH CHHUMKA, MMEET
TOYKY cXoja B OeckoHeuHOCTH. Eciu napaiienbHble IPsIMble HaXOMATCS HA MECTHOCTH (B IIOCKOCTH OCHOBAHHS), TO TOYKA
cXo/la X M300pa)KCHUH paclolioKeHa Ha JIUHUM hh; Oeticmeumenvro2o eopuzonma. IlocTpoeHne U300paKeHHuss CeMEHCTBa
OTpPE3KOB, JISKAIIUX B IUIOCKOCTH OCHOBAHMS M MapajUICJbHBIX JIMHUK HAMPAaBICHUS ChEMKH (MM COCTABIISIONINX C HUM
YOIl (), BBITOJHAIOT CICAYIONIMM 00pa3oM:

1. O’I’pe3KI/I MPOAOJIDKAKOT 10 MEPECCUCHUA C JINHAEH OCHOBaHUS KapTHUHBI. HonyquHHe TOYKH, IMMPUHAIJIC)KAT JBYM ILUIOCKO-
CTAM — INTIOCKOCTHU OCHOBAHUA U IINIOCKOCTH CHUMKa (KapTI/IHBI).

2. Ha niockocTH CHUMKa HaXOoJSIT TOJIOXKEHUE TJIABHOM TOUKH CXO0Aa J, M CTPOST JIMHUIO /1;/; TIEpIIEHIUKYIISIPHYIO TJIaBHOW
BEpTHUKaIH (JINHUIO IEHCTBUTEILHOTO TOPU30HTA).

3. Uepe3 HEHTP MPOCKIUK S POBOAAT JIy4, MapauIeNbHbIN 3a1aHHbIM oTpe3kaM. OH OyaeT pachonoXeH B TIIOCKOCTH JIeH-
CTBUTEIILHOTO TOpU30HTA. [lepeceueHue 3Toro Jiyda ¢ JuHueH /;h; onpeenseT TouKy cxona J n300pakeHuil OTpe3KOB.

4. COCI[I/IHHIOT IpAMBIMHA JIMHUAMU TOYKY Jc TOYKaMU, IMOJTYUYCHHBIMU HA JIMHUNW OCHOBAHHS KapTUHBI. DTH TMHUU Ha CHUM-
K€ €CTh I/I306pa)KeHI/Ie nyqeﬁ, UAYIIUX OT JIMHUKW OCHOBAHHWA KapTUHBI, Y€PE3 3aJaHHbIC OTPE3KU U 10 0ECKOHEYHOCTH.

5. HpOBOZ[HT MPOCKTUPYIOIHUE JTYIHU YE€PE3 TOUYKHU, OTPaHUINBAIONINEC OTPE3KU. Hx nepeceuycHuc ¢ NOCTPOCHHLIMU HA CHHUM-
K€ JIMHUAMU U oIpEeACIACT HCKOMOC I/I306pa)KEHI/Ie.



Puc.2.6

Io sToMy npaBUITy ¥ TOCTPOESHBI U300PAXKEHNUST TIPSIMBIX, MTapajIeNIbHBIX HAPABICHUIO CheMKH (pHC.2.6) 1 PSMOH,
COCTaBJISIFOLICH C HaTpaBlieHHEM CheMKH yron ¢ (puc.2.7). Touka cxona u300pa)KeHHi BEPTUKAIBHBIX (OTBECHBIX) MPSIMBIX
coBMmajaer ¢ Toukoi Hamupa n (puc. 2.8). Ilepeceuecnue B, oTpe3ka AB ¢ MIOCKOCTBIO CHUMKA HAXOMUTCS Ha CJIeIe BEPTHU-
KaJIbHOM IIOCKOCTH, IPOXOsIel yepe3 MpsMylo 4B 1 mapajuienbHON IIIOCKOCTH TIIaBHOTO BepTuKaia,. [loaToMy oTpe3ok
NB, ecTb n300paxeHrne OECKOHEYHOr0 OTBECHOTO JIy4ya, UIYIIEero u3 Touku B,. IIpoekimu Touek A 1 B TpHHAUIEKAT 3TOMY
OTpPE3KY, 3HAUHT JUISI UX IIOCTPOCHUSI JIOCTATOYHO IIPOBECTH MTPOSKTUPYIOLINE JIydd. AHAJIOTHYHBIM 00pa3oM Ha puc. 2.8 mo-

Puc. 2.8

CTPOCHO M300pakeHUE BepTHKAIbHON NpsAaMoit DK. Perienue 3anaun MOKHO OBLUTO HAYaTh U C MTOCTPOCHUSI TOUKU A, KOTopast

MPUHAJICKUT IIJIOCKOCTU OCHOBAHMS.
Bo3moknbI 1 JAPYrux npueMbl IOCTPOCHUA H306pa)KeHPIﬁ napaJyICJIbHbIX JIMHUH.



I'masa 3 IINTAHOBASA ADPO®OTOCBEMKA

3.1 Pacyer mnaHoBo# a3poOTOCHEMKH

3anaueil BHITIOTHEHUS! JIETHO-CHEMOYHBIX paboT SIBIISIETCS TIONIydeHHE a3pO(hOTOCHUMKOB MECTHOCTH OIPEIeIeHHO-
ro KayecTBa. AspodorochEéMKa /st KapTorpapudeckux 1eieid npoussogurcs ADA, kak NpaBuiIo, ¢ MHIOTHPYEMBIX CaMOIIé-
TOB, TIPOJIETAIONIMX HAJ MECTHOCTBHIO 10 3apaHee HAMEUEHHBIM Ha KapTe MapuipyTaM (MapuipyT - psif MepeKphIBAIONINXCS
CHMMKOB OJTHOTO HamnpasieHus1). [IpokabIBaloT X Tak, YTOOBI CHUMKH 0€3 pa3phIBOB TIOKPHIBAIH BCIO KapTOrpadupyeMyro
TeppuToputo. J[JIs 3TOro miIaHupyroT nponoibHeie (P) u momnepeuHsie () NEpeKpHITUS MEXKIY CHUMKaMHU CMEXHBIX Map-
mpyToB. J{J1st TOro 4ToOBI MONYYUTH CHUMKH 33JaHHOTO KauecTBa, rnepel (pororpadMpoBaHHEM MECTHOCTH BBITIONHSIOT pac-
YeT mapamMeTpoB a3poOTOCHEMKH M COCTaBJISIIOT MOJETHYIO KapTy Ha Tonorpaduieckoll OCHOBe, Kak MpaBmIiIo, Oojiee Mel-
Koro Maciraba, yeM MaciTab a’podorocheMkH. [1Jist pacuera HEOOXOAUMO 3HATh pa3Mephl CbEMOYHOIO y4acTKa, Maclrad
COCTaBJISIEMOTO IIaHa, POKYCHOE paccTosiHuE adpodoToannapara, Macmrad ¢pororpagupoBaHus U XapaKTEpPUCTUKY MECTHO-
cTH (B 4aCTHOCTH, €ro peibeda).

s crepeorororpauyeckoro MeTo/ia CheMKH Ba)KHO YUUTBIBATh, YTO TOYHOCTH ONpPEJeNIEHNs] BBICOT TOYEK MO pe-
3yJabTaTaM HM3MEpPEHHUs] MPOJONBHBIX MapaylakcoB OOpaTHO MPOINOpHMOHANIBHA BBICOTE (oTOrpadupoBanus. 3HaYHT, MPU
3aJaHHOM Maciitade ¢ororpadupoBaHus, YTOOBI JIETETh MTOHWKE, HEOOXOIUMO UCIIOIb30BaTh KOPOTKOQoKycHbIe ADA (f =
70 — 100mm). Ecmu TexHONOrMeH HpeaycMOTPEHO cocTaBjicHHe (OTOIUIaHA, TO BO3HUKACT IMPOTUBOPEYUE, TaK Kak JUIs
YMEHBIICHUs CMEIEHUS TOUYEK 32 peibed ClIeayeT JeTeTh MoBbIe (JTO He OTHOCHTCS K HU(QPOBOI TEXHOIOTHH, €CIIH MPEe-
nonaraercst mporecc oprohoToTpaHCHOPMHUPOBaHHS CHUMKOB). B Takoil curyanuu ¢ororpagupoBaHue MECTHOCTH BBIIION-
HSIIOT ABYMSI KOPOTKO M JITMHHO(OKYCHBIMU ADA, TIpH COOTHOLIEHUH MaciTaboB Gotorpaduposanust 1:2. [Ipu atom poro-
rpaupoBaHre B OAHOM HAIPaBJICHHH OCYIIECTBISIFOT IBYMsI KaMepaMu, B OOpaTHOM HarpaBlIeHUH — TMHHO(pOKYCHBIM
A®DA. B mporiecce cocTaBiacHUs ITaHA CHUMKH ¢ MEJIKUM MacIITaboM HCIONB3YIOT I CTEPEOCKOMUECKON PUCOBKU PEllb-
eda, KkpyrmHOMacTabHble CHUIMKH — JJIsl COCTaBJICHUs (DOTOIUIAHOB M JeIH(PUPOBAHUSL.

Macmra6 dororpadgupoBaHus 3aBUCUT OT MaclITada COCTaBISIEMOro IJIaHa, BBICOTHI CEYCHUs penbeda, a TaKxKe OT
BO3MOXKHOT'O COOTHOIIIEHHUSI MEXKAY MacIiTadaMy CHIMKA M COCTAaBISIEMOrO IUaHa (TO €CTh OT XapaKTEPUCTHK UCIIOIB3YEeMO-
ro ¢goTorpamMmmerpudeckoro odopynosanus). B unctpykuuu [9, Tabn. 16 u 17] npuBeneHsl COOTBETCTBYIOIINE PEKOMEHIA-
unn. B mudpoBoit ¢pororpaMMeTpun, Tae MPEAeioB Ha YBEIMYEHHE MTPAKTHUECKH HET, YKa3aHHOE BBIIIE COOTHOLICHUE HE
cienyer BbIOMpaTh Oonee 10 (uMest B Buay, NpenenbHylo rpaduueckas TOYHOCTh, paBHYIO 0.1 MM, ¥ TOYHOCTh W3MEpPEHUs
CHMMKOB Ha MOHHMTOpE KOoMIIbioTepa He Bhie 0.01 MM).

3.2 Tlony4yeHre CHUMKOB MECTHOCTH

dororpadupoBaHue KaXIOro ChbEMOYHOIO Y4acTKa BBITOIHSIETCS HENPEPHIBHBIMU MapUIPYTaMU OJHHM U TEM Ke
A®DA, npu 0JIHUX U TEX K€ NEePEeKPBITUSIX (IIPOAOIBHBIX U MOIEPEYHbIX ), a TaKKe HEM3MEHHOW BBICOTE IT0JIeTa MO OTHOLIe-
HHUIO K €r0 CpelHed IUIOCKOCTH. A3pO(OTOCHEMKA BBHIITOIHSIETCS C WCIIOIB30BAHHEM THPOCTAOMIM3HPYIOIIEH CHCTEMBI U
CICIMATBHBIX MPHOOPOB. [IpON3BOAKUTCS OHA B OCHOBHOM B 0€300J1auHyr0 Toroay mpu Beicote CONHIIA HaJ TOPU30HTOM HE
Menee 20°. B nporecce mpousBoacTBa adpooTOChEMKH OIHOBPEMEHHO C MOJMyYCHUEM (DOTOCHHUMKOB (PHKCHPYIOTCS TIpe-
BBIIICHUS U BBICOTHI Touek (ororpadupoBanusi. ADC MOXHO KIacCH(UIMPOBATH MO KOJIUYECTBY M PACIIOIOKECHHUIO a3po-
(oTOCHUMKOB (OAMHApHAS, MapIIPyTHAsl U TUIOIAIHAS ), TIOJIOKEHUIO ONTHYECKOW ocH aspodoroanmnapara (MIaHOBas U rep-
CrieKTUBHas) ¥ MaciuTaly QororpadupoBanus (kpymHomaciitabHas - 1: 10 000 u kpymnHee, cpeaHemaciiTabHas U MEJKO-
Macrrabnas - 1: 35 000 u menbue).

Opunapnas ADC — ¢pororpadupoBanue OTIAEIBHBIX CPABHUTENHFHO HEOONIBIINX YYaCTKOB 3eMHOM MOBEPXHOCTH, KO-
rza adpoOTOCHUMKHU HE MePEKPBIBAIOTCS.

MapupyrHast ADC — takoe pororpadgupoBaHue MOJIOCHI MECTHOCTH, IPH KOTOPOM CMEXHBIE a’3pO()OTOCHUMKH B3a-

HUMHO CBSI3aHBI 3aJIaHHBIM NPOJIOJIBbHBIM TepekpbitTueM P (puc. 3.1). [Ipuuem BenmumHa ero gocturaer 60 u Gosxee MpoleH-
TOB, TIO3TOMY BO3HHUKAIOT ¥ 30HBI TPOMHOI'O MEPEKPHITHSI, YTO OYEHb BaXKHO NPH (OTOrpaMMETPHUYECKOH 00paboTKe CHUM-
koB. MapuipyrHass ADC moxer ObITh NPSAMOIWHEHHOM, JIOMaHOW M KpUBONWHEWHOHW. IlmomanHas (MHOroMapiipyTHas)
ADC — dpororpadupoBanue yqyactka 3eMHOW OBEPXHOCTH, KOTOPBIHM HE 3aXBaTHTh OMHUM MapHIpyToM. B aTom ciydae npo-
KJIAJBIBAIOTCS HECKOJIBKO MapajUICIbHBIX MEXKIY c000# a’podoTochéMOUYHBIX MapiipyToB (puc. 3.2). IIpu 3ToM cMeXHBIE
MapuUIpyThl NIepeKpbIBatOTCs. HazpiBatoT 00IIyI0 YacTh N300paKeHH Ha CHUMKaX HOIEPEYHBIM IepeKphITHeM (.



Puc. 3.1
[TnaHOBO# Ha3bIBaIOT a9p0OTOCHEMKY, IPH KOTOPOH CTAaparoTCsl IMOy4aTh TOPU30HTANILHBIE CHUMKH, HO TIOJTy4aroT Ha-
KJIOHHBIE C OTKJIOHEHUeM onrtuieckoid ocu ADA ot Beprukanu He Oonee 3°. [lepcniektuBnoii cuurator ADC rpu HakJIoOHEe
OIITHYECKOM OCH Ha 33JaHHBIN M CPAaBHUTEIBHO OOJIBIINH YToOJI.
OCHOBHBIM BHJIOM a3podoTockéMKH siBisercst mianoBass ADC. OHa MPOU3BOMUTCS B pa3IMYHBIX MaciiTabax, KOTOpbIE 3aBH-

| —
—d

Puc. 3.2

cAT OT BBICOTHI (pororpadupoBanus H u ¢pokycHoro paccrosaus f ADA, B 4aCTHOCTH:

1_7
m H
[Tpu mony4eHrr CHUMKOB C TIOBEPXHOCTH 3€MJIH B TONOrpaUUECKHX LEISIX MECTHOCTD (DOTOrpaUpyIOT C pa3HBIX TOYEK
MIPOCTPAHCTBA, HO TaK, YTOObI CME)HbIE CHUMKH MEePEKPBIBaIH APYT Apyra. OnTudeckre ocH (poToTeo0nTa ycTaHaABINBA-
0T TIPH ATOM, KaK IIPaBUIIO, TOPU3OHTAIIBLHO.
B nporecce chéMKH MOTYT OBITH ONPE/IENIeHbI TAKKE U UX KOOPIHMHATHI.
HcxoaHbIMU TaHHBIMHU, HEOOXOIUMBIMHE JUTS BBIITOJHEHHUS a3p0(OTOCHEMKH MECTHOCTH SIBIISIFOTCSL  CIIE/YIOLIHE:
1. T'panums! kapTorpadupyemMoro ygactka
Macmta6 kaprorpadupoBaHust
BricoTa ceuenust penbeda
®dokycHoe pacctosinue ADA
Pasmep kaapa
Macmra6 dororpadupoBanust

(3.1)

Kpeiicepckast ckopocTh JeTaTeIbHOr0 anmnapara
Bpewms nonera Tc, 4.

Jlonyctumblii cMa3 H300paxeHust

0. MakcumanbHas BeICOTa

=00 N Uk W

s pacuera HEoOXOAMMO 3HATh pa3Mepbl ChEMOYHOIO ydyacTka, MacIiTad COCTaBJIIEMOro IuiaHa, pOKycHOe pac-
crosiaue ADA, maciirab gororpadhupoBaHus ¥ XapaKTEPUCTUKY MECTHOCTH (B YaCTHOCTH, €ro penbeda).

CBhEMOUHBIA y4aCTOK HAHOCAT Ha MOJIETHYIO KapTy. OOBIYHO €ro rpaHUIlaMu CIy)aT paMku Tpanenui. [Ipu cbém-
Kax C IIeNbI0 CO3aHus KapT ¥ IuIaHoB B MacmTabax 1:25 000, 1:10 000, 1:5 000, 1:2 000 MuUHMMaNBHBII pa3Mep ChbEMOYHOTO
y4acTKa OTPaHUYMBACTCS PaMKaMH TpaIleliuii B MacIiTade Ha OMUH PsiI Oojiee MEIKOM, YeM Maciitad (ororpadupoBaHus.
Hamnpumep, npu cbéMKe ¢ 1enbio co3aanus KapTel B Macrade 1:25 000 MUHUMANBHBIH ChbEMOYHBIN y4aCTOK OrpaHUYMBALT-
csl pamkamu Tparermu mMacmrada 1:50 000. Ecnu co3patotes Tonorpaguueckue miansl B macmrabdax 1:1 000 u 1:500, mro-
[aib CbEMOYHOT0 yJacTKa He JOJDKHA ObITh MeHee 1 KM



I'masa 4 OJHOMAPIIPYTHBIE ®OTOCXEMBbI

4.1 Coco0Obl U3TOTORJICHUS (POTOCXEM.

dorocxema 310 (hororpaduyeckoe H300paXKeHHE MECTHOCTH COCTABJICHHOE M3 pabodMX IUIomaneidl CHUMKOB. Mc-
MOJIB3YIOTCS JTHOO KOHTaKTHBIE, IHOO yBeNMYeHHbIE CHUMKUA. POTOCXEMBI OBIBAIOT MHOIOMAPIIPYTHBIMUA M OJHOMApIIPYT-
HeIMHU. Ha npeAnpusiTisaX UCIOIb3yIOT OMHOMAPIIPYTHBIE (GoTOCXeMBI. DOTOCXEMBI MOHTUPYIOT U HAKJIEUBAIOT Ha KECTKYIO
OCHOBY. JIOCTOMHCTBO COCTOMT B TOM, YTO JUI MX H3TOTOBJIEHHS HE TPeOYeTCs Te0Ae3MYeCKOi MOArOTOBKA CHUMKOB M Ha
MOHTa)KHbIE PabOTHI TpeOyeTcst MajIo BpeMeHH. POTOCXEMBI MOKHO HCIIONIb30BaTh, KaK MPUOIMKEHHbIH KapTorpaduuecKuii
MaTepranr. ®oTocxeMbl HE3AMEHUMBIH MaTepUall IPX BBIIOIHEHUH JeMU(PPOBOYHBIX paboT ¢ GopTa caMojieTa Mk BEPTOJIe-
Ta.

Paznuyaror aBa crnocoda U3roToBIEHH (POTOCXEM — 0 COOTBETCTBEHHBIM TOUKAM M 10 HAYATBHBIM HAIIPABIICHUSIM
IepBblii cr1oco6 MOKET OBITh PEANTU30BaH B IBYX BapHAaHTAaX — B HHIUBUIYAIbHON M COBMECTHOM 00pe3ke CHUMKOB. Crioco0
[0 COOTBETCTBEHHBIM TOYKAM C WHIMBHIYaJbHOM 00pe3koit. Ilpu MHAMBHIyanbHON 00pe3Ke BONM3U CpeaHel JIMHUU IIpo-
JIOJNIBHOT'O MEPEKPHITUS. CHUMKOB BBIOMPAIOT M HAKaJBIBAIOT HA 00OMX CHHUMKAaX JBE HAJEKHO HUICHTH(PHUIIUPOBAHHBIE TOUYKH
Ha (puc.4.1) TOYKH a U d. DTH TOYKH OHA OT APYTrOM MOKHBI PACIIOIAraThCsl HA BO3MOKHO OOJIBIIEM PACCTOSHHU APYT OT
npyra. IIpuitoxuB mooyepeIHO JIMHEHKY K HAKOJIOTBIM TOYKAM Ha OJHOM M APYIOM CHHMKE, 00pe3aroT uX 1o JuHuM ad. J{is
COBMECTHON OOPE3KH CMEKHBIE CHUMKHM HAKJIAAbIBAlOT OJUH HA APYIrO#, JOOUBAsCh HAMIYYIIErO COBMEIIECHHS SJIEMEHTOB
n300pakeHust BIOJIb CpeaHel TMHUM TepeKphiTHs. KauecTBO yKIaJKu KOHTPOIUPYIOT HAKOJAMH B BEPXHEW M HUKHEH dac-
TAX TEPEKPHITHS, & TAK)KE B CPEIHEN ero 4acTH. YKJIOHEHHE, KOHTPOIUPYEMBIX TOYEK, B CEPEAUHE MOIDKHO ObITH MHHH-
MAaJIbHBEIM, 4 BBEPXY U BHHU3Y HAIlPaBJIEHHBIMH, BJOJb CpeaHel nuHun. OTpe3aHHble CPEAHNUE YaCTH CHUMKOB HAKJICHBAIOT
Ha TBEPAYIO OCHOBY. ECIM CHUMKHM pa3pe3aioT HHAWBUIYAIBHO, TO MOJYYal0T MUHUMAIBHOE PACXOKICHHUE DJIEMEHTOB H30-
OpaxkeHHs B CepeiiHe mope3a.

Bropoii cmocod — Ha BCeX CHUMKax HAKaJlbIBalOT pabovue HEHTPHI, T.€. YeTKHE TOYKU H300pakeHHs, HAIEKHO OI0-
3HABaeMble Ha BCEX CMEXHBIX CHUMKaX. TOUKH OMO3HAIOT HA CHUMKaX (CMEXKHBIX) HAKaIbIBAOT uX. C MOMOIIBIO H3MEPHTE-
JIsl YCTAHABJIMBAIOT CTEMEHb PA3HOMACIITAOHOCTH HCIIONB3YEMBIX CHUMKOB. J[JIsi 5TOro ONMpenessiioT pa3sHOCTh PACCTOSHHMA
MEXIY COOCTBEHHBIM M IIEPEHECEHHBIM PAOOUYNMHU IIEHTPAMH KasKIOW IMapbl CMEXXHBIX CHUMKOB. I10JroTOBIEHHBIE CHUMKH
TIONapHO M TIO0YEPETHO YKIIAABIBAIOT OJJMH Ha JPYTrOH TaK, YTOObI OTBEPCTHUS Ha BCIIOMOTaTEIbHBIX TOYKaX COBIIAJIM TOYHO,
a He COBMEIICHUS OTBEPCTHI Ha pabouux IeHTpax OBUIM HAIpaBJIEHBI [0 HAYaJbHOMY HampasieHuto. Eciu paboune IieH-
TPBI MPOOUBAIN YePe3 CHUMOK, INTPUXHM HMKHETO CHUMKA JOJDKHBI COBIAIATh C IIEHTPAMH OTBEPCTHH BEPXHETO CHHUMKA.
OOpe3Ky CHUMKOB I10 JJAHHOMY CITOCO0Y MOYKHO BBIITOJTHUTH TOJIBKO COBMECTHO IO KPUBBIM HJIH JIOMaHHBIM JIMHHSM.

JlanHas paboTa BBIMONHAETCSA CIIOCOOOM M3TrOTOBJIEHHS (POTOCXEMBI 10 COOTBETCTBEHHBIM TOYKAM C MHIAMBUAYaIbHOM 00-
pe3Koi.
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Puc. 4.1 pacronoxeHue TOYEK U MOPE30B IPH MOHTaXe (DOTOCXEMBI 10 COOTBETCTBEHHBIM TOYKAM C MHIAMBUIYAJIb-
HOU 00pe3Koit

KavecTBo MOHTa)ka (hOTOCXEMBI OLIEHUBAIOT C TIOMOIIBI0 00pe3koB. Ha kakaoM mopese MOXKHO HCIIONB30BaTh JIF000H
u3 IByX o0pe3koB. OOpe30K MPHUKIAABIBAIOT K MMOPE3Y TaK, YTOOBI 3JIEMEHTHI N300pa)keHHss Ha HEM TOYHO COBIAJANIHU C dJie-
MEHTaMH BMOHTHPOBAHHOI'0 B (JOTOCXeMY (pparMeHra TOro ke cHuMKa. Wrioii Bronp nopesa, He OTCTYymas Aajeko OT Hero,
yepe3 2,3 cM HaKaJbIBAIOT YETKUE TOUKU M300pakeHus. CHSIB 00pe30K, U3MEPSIOT OTKIIOHEHHSI HAKOJIOB OT TOYEK, KOTOphIE
HaKaJIBIBAIOT HA 00pe3ke. AHAIOIMYHO BBIMIONHSIOT KOHTPOJb IO APYTUM Tope3aM. Ba)kHO OIEHUTH CMelleHHue Hakoya B
MIPOJIOIEHOM HarlpaBJieHUH. Eciy Hakon okasaics MeXay JMHUEH Tope3a ¥ TOYKOM, HAaKOJIOTON Ha 00pe3Ke, 9TO 3HAYUT, UYTO
n300pakeHHne B ATOM ydacTKe mopesa AyOnupyercsl — CMellleHue Ha KOPPEKTYPHOM JIHCTe 0003HAYAIOT 3HAKOM «+». B mpo-
TUBHOM cCiTydae Ha (DOTOCHHMKE 00pa3yeTcs BHIpE3, pa3Mep KOTOPOro MOKa3hIBAIOT HA KOPPEKTYPHOM JIHCTE CO 3HAKOM «-».
KoppekTypHBbIii TMCT TpencTaBisieT co00i yMEHBIIEHHOE CXeMaTHYeCKoe M300pakeHne OTOCXEMBbI ¢ IPUMEPHBIM COXpa-
HeHueM (hOPMBI ITOPE30B.

Jlonyctumble pa3Mepbl AyONeToB M BHIPE30B O(QHIMAIBHO HE PETJIAMEHTHPYETCs, HO IyONIeThl MpPEANOYTUTEIbHEES
BBIpe30B (puc. 4.2).
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Puc. 4.2 KoppekTypHslii 1uCT

Ilo BBIMOTHEHUIO paGOTI)I OIICHUBACTCs Ka4€CTBO MOHTa>Ka (l)OTOCXCMH C IIOMOUIIBIO O6pe3KOB U U3MEPSCTCA CMCIIEC-
HUsA, IOJTYUYCHHBIC HA KOPPEKTYPHOM JIMCTE B MM, a TAKXKC 0T06pa)KaIOTC$I IMMOJTYYCHHBIC 3HAYCHHS HAa JTaHHOM KOPPCKTYPHOM
JIMCTE.

4.2 Cocrapnienue ¢oToriaHa

B 3aBucHMOCTH OT LIeNIEBOro Ha3HAYECHUs! pa3auyaroT (OTOIUIAHBI Tonorpaduieckie U crnenuaibHblie. [lepBbie co-
CTaBJIAIOT B OOIIETOCYAAPCTBEHHON pasrpadke ¢ cOONI0ACHUEM HHCTPYKIUM U HACTABJICHUH 110 TONOrpaduueckuM chbeMKaM
(manpumep, nHCTpYKIWH [9]). CrnenuansHbie (POTONIAHBI COCTABISIOT, KaK MIPaBUIIO, B MIPOM3BOIBHON pasrpadke, 1 OHU
JIOJDKHBI yIIOBJIETBOPSITH TPEOOBAaHHUAM BEJOMCTBEHHBIX MHCTPYKIMHA. B oTnmume ot rpaduyeckoro miana, GpoTomiansl 00-
Jaa0T OOJIBILEH HATJISAHOCTHIO, TIO3TOMY MHOTHMH CHENHAINCTaMHU U UCIIONb3yloTca. Ha HUX MOryT ObITh HaHECEHBI To-
pusoHTanu. B pesynbrare nomy4aercst porokapra. GoToruiaHbl COCTABIAIOT U3 TPaHC()OPMUPOBAHHBIX CHUMKOB ITyTEM MOH-
Ta)ka UX Ha OCHOBE IT0 OTMOPHBIM TOUKaM. MHOTr[a MX COCTaBJSIFOT M3 TUIAHOBBIX CHUMKOB, €CJM NpH (oTorpadupoBaHuA
MECTHOCTH NpUMEHsUInCh ADA ¢ rHpOCTa0HIM3UPYIONIEH YCTAaHOBKOW. J{eficTBUTENBHO, B COOTBETCTBUH C (hopMyIoii (6) u
¢ yaerom ko3 urmeHTa TpaHcHOPMUPOBAHHS MOXKHO 3aITHCATh:
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IIycts /=200 MM, =70 MM, &=10" 1 k=2, TOorma cMerieHue 3a HakJIoH Or;=0.14 MM, YTO BIIOJIHE YAOBJICTBOPUTEIHHO. 3HAYUT,
CHMMKH MOYKHO ITPOCTO YBEIMYHUTH IO Macutada coCTaBIsieMOro ()OTOIUIaHa, TOCiIe YEro U BBITIOIHITH MOHTaX.

dotormraH cOCTaBISIIOT HAa JKECTKOW OCHOBe (Oymare, HaKJI€EHHOW Ha aIIOMUHUM, aBUALMOHHOW (haHepe WM Iuia-
CTHKE), Ha KOTOPOH 10 KOOpAWHATaM B 33JIaHHOM MaciuTade HaHECEHbI OITO3HAKH, ITYHKTBI T'€0JIE3UUECKON CeTH U TpPaHC-
(opMaIOHHBIE TOUKH. BBITIOIHSIOT 3TO MO0 MyTeM MOHTaKa OTAENBHBIX (POTOCHUMKOB JIMOO MYTEM ONTHYECKOI0 MOHTA-
’Ka C OIHOBPEMEHHBIM TpaHc(opMuUpoBaHHEM 1O 30HaM. OCHOBHBIMHU IIPOIIECCAMHU COCTABIICHHUS TEPBBHIM W3 Ha3BaHHBIX
CHOCO0O0B SIBJISIIOTCS: IIOATOTOBUTENBHBIN, MOHTa)K CHUMKOB, KOHTPOJIb KadecTBa (oToruiana u ero opopmienue. [loaroro-
BUTEJbHBIE pa0OThI BKIIIOYAIOT: MOAOOP (POTOCHUMKOB IO TPANEUUsiM U IO MaplIpyTaM B MpeseniaX Tpanelmun; KOHTPOIb UX
Ka4yecTBa U TOYHOCTU TpaHC(OPMUPOBAHUS; MPOOUBKY ITyaHCOHOM OTBEPCTHH JHaMETPOM OKOJO 1 MM Ha BCEX OIOPHBIX,
TpaHc(OpMalMOHHBIX TOYKaX, M IIYHKTaX Treojie3ndeckoil cet. KoHTponb TouHOCTH TpaHC(OPMUPOBAHUS BBINOJIHSIOT ITy-
TEM COBMEIIIEHHsI OTBEPCTHH Ha CHUMKE C COOTBETCTBYIOIIMMH TOYKAMHU HAa OCHOBE TaK, YTOOBI OTKIIOHEHHE [IEHTPOB OTBEp-
CTHH OT TOYEK ObUTH OAMHAKOBBIMU. CHUMKH, JUIsl KOTOPBIX 3TH OTKJIOHEHUs mpeBbimaoT 0.4 MM, a TakKe CHUMKH C PE3KH-
MU U3MEHEHUsIMH (DOTOTOHA TpaHC(HOPMHUPYIOT 3aHOBO. MOHTaX HAaYMHAIOT C JIEBOI'O CHMMKa CeBepHOro mapupyra. Ero
YKIIaIbIBAIOT HA OCHOBY, YCPEIHSIOT ITOTPEIIHOCTH COBMEIEHHUS LIEHTPOB OTBEPCTHI C TOUKAMH Ha OCHOBE M 3aKPEIUISIOT
Tpy3UMKaMH. 3aTeM Ha OCHOBY YKJIQJIBIBAIOT BTOPOM CHUMOK, TaK K€ COBMELIAIOT OTBEPCTHUS C ONMOPHBIMU TOUYKAMH H, 3aKpe-
IIUB €r0, IPOBEPSIIOT CXOJUMOCTh KOHTYPOB B 30HE IEPEKPHITUs. [l 3TOro HaKaJbIBAIOT YETKHI KOHTYP Ha BEPXHEM CHHM-
K€ ¥ NPOBEPSIIOT, IJIe OH OKa3ajcs Ha HIKHEM CHHMKe. OTKJIOHEHHE HaKoJia OT KOHTypa He TObKHO TpeBbimaTh 0.7 mM. [o-
Clie 3TOr0 pa3pe3aroT 00a CHUMKA OJHOBPEMEHHO NMPHUMEPHO IOCEPEIHHE MPOAOJIBHOTO INepekpbiTus. JIMHus mopesa He
JIOJDKHA TIPOXONTH Yepe3 OTBETCTBEHHBIE KOHTYPHI M BJIOJIb JIMHEHHBIX 00BEKTOB. OOPE3KH OT Ka)I0ro CHUMKA COXPaHSIOT
JUTSL TIOCIIEYIOLIEr0 KOHTPOJISl, & COOTBETCTBYIOIIME YaCTH IIEPBOTO M BTOPOTO CHUMKOB HAKJIEWBAIOT HA OCHOBY. AHAJIOTHY-
HBIE OTIEPALMH BBIMOIHSIOT IIPU COETMHEHUH BTOPO'0 M MOCIEAYIOINX CHUIMKOB MapIpyTa, a Tak)Ke P MOHTa)KE CHUMKOB
CMEXHBIX MapuipyToB. Ho B mocienHeM cirydae KOHTPOJIb CXOMUMOCTH KOHTYPOB, a TaKkKe MOpe3, OCYLIECTBIISIOT U 110 I10-
TIEPEYHbIM TEPEKPHITHAM. Y CHUMKOB TPaHC()OPMHUPOBAHHBIX 110 30HAM ITyaHCOHOM NPOOHMBAIOT OTBEPCTHE HE B TpaHC(Op-
MAaIMOHHBIX TOYKaX, a B TOYKaX, KOTOPBIE MOJTYYAIOTCs MOCIE BBEJCHUS MOMPABOK 3a penbed. A TMocie UX COBMEMICHUS C
TOYKaMH Ha OCHOBE M MPOBEPKU CXOIUMOCTH KOHTYPOB Pa3pe3aroT CHUMKH BJIONIb IpaHHMI] 30H. [Tocie OKOHYaHUsI MOHTaxa
BCEX CHUMKOB, MOJIYYHUBILIEECS H300pakeHne 00pe3aroT MapaulelbHO paMKe Tpareluy, OTCTyIas ot rpanuil Ha 1 cM. OnTu-
YeCcKUil crocod cocTaBieHus (POTOIUIAHOB BHIITOJIHSIOT HA OCHOBE C HAaKJIEeHHOH (poToOyMaroi, myreM TpaHc(hOpMHPOBAHHS
CHMMKOB 10 30HaM. OCHOBY YKJIIbIBalOT Ha dKpaHe (oToTpaHchopMaTopa M CBEpPXY MOKPHIBAIOT pydamkol (CBETOHENPO-
HHULAEMBIM JIUCTOM OyMaru), Ha KOTOPYIO HAHOCST CETKY KOOPAMHAT, ITYHKTHI I'€0/Ie3NUECKON CETH, OITOPHBIE TOYKH OITO3Ha-



KM, YIJIBl PAMKH TPAIleMU U TPAHUIBI 30H. B monokeHne Toyek Ha CHUMKE (TIepesi YCTaHOBKOW €ro B KacceTe) BBOMST I10-
npaBku 3a penbed. COBMEMIAIOT TOYKH Ha pyOalike ¢ M300pakeHUsIMH OTBEpCTHH. JIaHIIETOM BBIPE3alOT YacTh PyOAIKH,
COOTBETCTBYIOIIYIO NIEPBOM 30HE, MPOU3BOAAT AKCIIOHMPOBAHUE U 3Ty YaCTh BHOBB 3aKJIEHUBAIOT. Takke IKCIIOHUPYIOT BTO-
pyto 30Hy u T.1. [Tocie sKkCrOHMpPOBaHKS BCEX 30H MPOHU3BOAAT POTOXUMHYECKYIO 00paboTKy. KoHTpoab kauecTBa MOH-
Ta’ka BBIMOJIHSAIOT M0 TOYKAM, Iope3aM u cBoAKaM. OTKIIOHEHUE [IEHTPOB OTBEPCTHIA, MPOOHUTHIX MyaHCOHOM, OT TOYEK Ha
OCHOBE HE JOJDKHBI ObITh Ooiee 0.5 MM /17151 paBHUHHBIX M BCXOIMJICHHBIX M 0.7 MM JiIst TOpHBIX paiioHoB. [Ipu KoHTpoIe 1o
rope3aM HCIOJB3YIOT 00PE3KH CHUMKOB, KOTOpBIE YKJIAIbIBAIOT Ha (POTOILIAH I10 JIMHUAM IOpe3a, MOCie Yero Urioi Haka-
JIBIBAIOT XapaKTepHble KOHTYpbl. OTKIOHEHHS HAKOJIOB Ha (hOTOIUIAHE OT COOTBETCTBYIOMIMX KOHTYPOB HE JOJKHBI TIPEBHI-
math cootBercTBeHHO 0.7 1 1.0 MM. AHaJIOrn4eH KOHTPOJIb 110 CBO/IKAM CMEXHBIX (OTOIUIAaHOB ¢ jgomyckamu 1.0 u 1.5 mm.
[ocne xoHTpOIst Ha (hOTOIUIAHE BBIYEPUMBAIOT PAMKY TpAaIelHH, KHJIOMETPOBYIO CETKY, ITYHKTBI CETH M BBITIOJHSIOT 3apa-
Mo4HOe oopmieHue. 11 MpaKTHYECKOro HCIOIb30BaHUS C HEr0 M3TOTOBJISIFOT KOIIMK HAa MaTOBOM (oToOymare, HakJeeH-
HOM Ha YKECTKYIO OCHOBY.

I'masa S JTEHHIM®PUPOBAHUE

IMon menpprpoBaHUEM OHUMAETCS BBISBIEHUE, PACIIO3HABAHUE U OIpPEIEICHUE XapPAKTEPUCTHK OOBEKTOB MECT-
HOCTH, U300pa3sMBIIMXCSA Ha (POTOCHMMKAX. B 3aBUCHMOCTH OT Ha3HAYEHHWs W 3alay, PeIlaeMbIX B XOJe ACHIU(pPUPOBAHUS,
pasIMyYaroT JBa €ro BUAA: TOMOTPAPUUECKOE U CIIEUAILHOE.

5.1. JlemmdpupoBaHue MaTepruaioB ChbEMOK

OG6paboTKH MaTePUAIOB CHEMOK MOAPA3IENIOTC Ha 2 OCHOBHBIX BUIIA:
1. Ilpedsapumenvhas (mexcompaciesas) — KOPPEKIHs CHUMKOB: YCTPaHEHHE UCKAKEHUHI U moMeX (110 TEXHUYECKHUM U TIPH-
POIHBIM PUYHUHAM) — [IPUBEIEHAE CHUMKOB K BHJIY, IPUIOJHOMY [UISl AHAJIM3a M MHTeppeTanuy (pacimudpoBKe).
2. Temamuueckas (ompaciesas). B HalleM ciydae — KOOI HYECKas.
MojenupoBaHue ¥ MPOrHO3UPOBAHUE — TO HalbHENIINIA 3Tall paboThl ¢ MATEPHAIIOM, KOTOPBIA HEOOXOAUM IS IIPOrHO3H-
POBaHUSI Pa3BUTHS ABJIEHUS I Ipoliecca (HalpuMep, TaJIoro CTOKa pek, OyayIero yposas, OCaJKkoB, JBHXEHHS yparaHos,
TOPHAJI0, U3BEPIKEHUS BYJIKAHOB, SKOJOTHYECKHUX KartacTpod u T.u1.). s 3TOro ONpEeNsioT KOIMIECTBEHHbIE XapaKTepH-
CTHUKH SIBJICHUSL.
Hewugposounvie ceoticmea — 3T0 CBONCTBO 0OBEKTOB, HALIIEIINE OTPAKEHHE HA CHUMKE H HCIIOJIb3YeMBbIe JUTS PACIIO3HABA-
HHSL.
Hewughpuposams cnumox — 3TO 3HAYUT OOHAPYIKHUTH, PACIIO3HATD, KIACCH(PUIMPOBATH U HHTEPIIPETUPOBATE BBISBICHHBIH
00BEKT WITH SBJIEHHUE.
JMemmbprpoBaHie CHUMKOB KaK JIUCLHILUIMHA SBJSETCS COCTABHOW YacCThbI0 adpPOKOCMUYECKHX METOMIOB, KOTOPHIE KPOME
eI PUPOBAHKS BKIIFOYAIOT:
- CrIoCO0bI MOYYEHHUsT aA9POKOCMUYECKUX CHUMKOB,
-(hoTOrpaMMeTpHIO U CTepeodhOTOrPAMMETPHUIO, U3yUAIOLINE METOIbI TEOMETPUYECKUX U3MEPEHHUH 110 CHUMKAM,
-(poTomeTpuro,
- CTPYKTYPOMETPHIO.
[Ipenmer KOTOPBIX — H3y4YEHUE SIPKOCTHBIX PA3IUUUNA U300paKeHNi 00bEKTOB Ha CHUMKE.
CHuMKuU [TAI0T TIONHOE W300paKEHUE PUIUOHOMUUHBIX (OMUEMUBO PA3IUAEeMbIX) Ha HUX SJIEMEHTOB JIaHImadra, COOTBET-
CTBYIOLIMX OIPEICIEHHOMY HEPAPXUYECKOMY YPOBHIO:
- 17100aJIbHOMY — Ha MEJIKOMACIITa0HBIX KOCMUYECKHUX,
- IETaJIbHOMY — Ha KPYITHOMACIITa0OHBIX a9POCHUMKAX.
OGU.[I/IM JJIs Ha3BaHHBIX JUCHUIIINH ABJISIETCS ITIOHATHE O CHUMKE.
JemmmdpupoBanue — BaxKHBIN dTal nporecca kapmoepaguposanus. [Ipu co3qaHUM KPYITHOMACIITa0OHBIX TOIO-
rpadMuecKkux KapT J0Js IemudpupoBanus cocrapisier 6onee 25% Bcero oobema pabdor. [Ipu kaprorpaduposa-
HUU C MCIIOJIb30BAHUEM KOCMHYECKOW MH(pOPMAIIMKM OHA CYILIECTBEHHO 0OJIbIlle, MHOTAA Ipoliece aemdprupoBa-
HUSL SBJISICTCS 1ayKe MPeo0IIaIatoliM.
Domozpammempuueckas oopadomka (CrieluaIbHBIMU PUOOPAMHK) JaeT OTBET HA TO, IJI€ HAXOIUTCS OOBEKT,
€ro TeOMETPUUECKHE XapaKTepucTuku (pasmep u Gopma). OHa MO3BOISIET OMPEAEIATh 0 CHUMKAM TUTAHOBOE M
MIPOCTPAHCTBEHHOE MOJIOKEHUE 00HEKTOB U MX U3MEHEHHUE BO BPEMEHHU.
OcobdennocTH AemMppupPOBAHNS:

. Ha CHHUMKax HaXoJIT OTpa)KeHUE He BCE, a TOJIBKO OIpe/IeIeHHbIE CBOMCTBA O0BEKTOB (HEKOTOPhIE CBOMCTBA OKa3bIBa-
IOTCSI YTePSIHHBIMH, JIPYTHe — YaCTHYHO UCKAYKCHHBIMH);

. 00BEKT MPEJCTaBICH HA CHUMKE B 0000IICHHOM BHJIE (OTCYTCTBYIOT MHOTHE JICTAJIH);

. Ha CHMMKE 3arievyaTtsieH TOJIBKO ONpeJIeIeHHbII MOMEHT COCTOSIHUSI 00BEKTa, B TO BpeMsl KaK MbI BOCIIPUHUMAeM OKpY-
JKAIOLLUI MUP B Pa3BUTUM;

. U300pakeHne Ha CHUMKE OJIHOTO M TOTO YK€ 00bEKTa N3MEHYMBO B 3aBUCHMOCTH OT MHOTUX (DaKTOpOB;

. Ha CHUMKE N300pakatoTcsi OOBEKThI, HE BUAMMBIE C 3€MJIH U3- 33 CIHIIKOM OOJIBIIOTO pa3Mepa;

. U300pakeHre Ha CHUMKAaX HE COOTBETCTBYET NPUBBIYHOMY JUIsS HAC BHUJIY, TaK KaK HEOOBIYEH PaKypc HaOIIOJEHUS
(cBepxy).

3 MeToza nosTyueHus: MHGOPMAIMH IO KOCMUUYECKHIM CHUMKAM:
1. Jewugppuposanue,



2. @omoepammempuneckas obpabomxa,

3. Komnviomepnvle mexnonozuu.

Bri0op Merona aemmdpupoBaHUs 3aBUCUT OT CIICAYIOIINX (PaKTOpOB:
- TIOCTaBJICHHOM 3a/1a4H,

- Xapakrepa 00beKTa,

- reorpaMuECKUX YCIOBHH,

- Macmraba u TOYHOCTH KapThl,

- CPOKOB BBITIOJTHEHUS padoT,

- 00eCIICYCHHOCTH MaTepHalaMHi U HHCTPYMCHTAMH,

- 00eCIICYCHHOCTH KaJ[paMU COOTBETCTBYIOIICH KBATH(DUKAIIUH.

5.2 Texuonorus nemudprpoBaHus

INox TexHOMOrMEH ACMIN(PUPOBAHKSA IOHUMAETCS COBOKYITHOCTD CPEIICTB M IIPHEMOB U3BJICUEHUS HH()OPMALIUK CO CHUMKOB.
[IpenBapurenbHbIi ATaIl Jemu(pUpPOBaHUS BKIFOYAET MOJrOTOBKY ChEMOYHBIX MATEPHANIOB (JJaHHBIE U3 (DOHIA adPOKOCMHU-
YECKUX MaTepHalioB) U cOOp AOMOTHUTENBHBIX MaTEPUAIIOB, 3TO:
—  JWTepaTypHbIe UCTOYHHMKU (Hay4Has JIUTEpaTypa, METOANYECKUE MTOCOOMs], CIIPABOYHUKH) — CBEJICHUSI O reorpaduye-
CKUX OCOOGHHOCTSIX TEPPUTOPHH, O CYIIECTBE U CIIEIH(DUKH 00BEKTOB,
—  KapThl — TOCYIapCTBEHHBIE TOMOrpaduIecKkre, TeMaTHIECKUE, BEIOMCTBEHHbBIE HCTOUHHUKH.
—  BEJOMCTBEHHBIC MaTE€PHAJIbI — IIaHBI JIECOYCTPOHCTBA (JIECHOE BEIOMCTBO), TUIAHBI U KapThl 3€MJICTIOIb30BAHHH, 110Y-
BEHHBIE KapThl (CETbCKOX035ICTBEHHBIE BEIOMCTBA), HaBUTAIIMOHHbIE KapThl (I maporpadudeckas ciyxoa).
Hawnbosnee panimoHaabHOM TEXHOIOTHEH SBISIETCST  Takasi, P KOTOPOH yIaeTcs U3BJIeYb CO CHUMKA MAaKCUMYM HH(pOpMaIUu
IIPU MUHUMAaJIBHOM 3aTpaTe CPEe/ICTB U TPY/a.
Oco0oe BHIMaHKE OTBOAUTCS K cOOPY JIOMOTHUTEIBHBIX MaTepruasoB. [IpoBosT palioHUpOBaHHE TEPPUTOPHH.
[Mopsinok pemnpprupoBaHust 3aBUCHT OT:

1. TlocraBieHHOM 3a1a4H,

2. Xapakrepa MEeCTHOCTH,
3. Macmra6a (1€TanbHOCTH) CHUMKA.

KauecTBo pe3ynbTaToB Aemu(prpoBaHus 3aBUCHT OT MPUMEHIEMBIX METOIHK U TEXHOIOTHUESCKUX TPOIIECCOB.
KocMmudeckne CHUMKH OTIHYAIOTCS OT a3pOQOTOCHUMKOB FeHepanu3aIeii H300pakeHus..

JlenmdpupoBaHue Beeraa HOCHT IIeICHANPABICHHBIN XapaKkTep, MO3TOMY TOBOPSIT O:

*  monoepaghuieckom,

°  Janowagpmuom,

*  ceomopghorocuyeckom,

°  CeNbCKOXO3AUCMEEHHOM U OPY2UX 8UOAX OCULUDPUPOBAHUSL.

Tpu crenenn aenmppupyeMOCTH MaTEePHATIOB:

1. xopowyro,

2. cpedHioro,

3. crabyio (nnoxyio).

Xopowas oewugpupyemocmp. Yxe Ha CTAAUH TPEIBAPUTEIBHOTO JCHIUPPUPOBAHUS MOKHO TOTYYUThH TOBOJIBHO TIOMHOE
MPEICTaBICHUE O FEOTOrHYECKOM CTPOCHUH MECTHOCTH:

* MOXXHO BBIJICTIUTH BCE 3JIEMEHTHI T'€OJOTHUECKOr0 CTPOCHHS (TPAHHUIIBI CTPATUTPAPUICCKUX MOAPa3IeICHHN 0CaJ0UHbIX,
3} y3UBHBIX TOPOJ, HMHTPY3UBHBIX 00pa30BaHHWIl M HOBEHIIMX KOHTHHEHTAJBHBIX OTIOKEHHH, SIIEMEHTHI CKJIaa4aToin
CTPYKTYPBI U pa3pbIBHBIC HAPYIICHNUS),

* YCTAHABIHMBAIOTCS DIEMEHTHI 3aJIeTaHHsT ¥ MOIIIHOCTh TTOPO/I.

CpeoHnsis oewugppupyemocme. Tlpu cpenHeit aemudpupyeMoCTH MOKHO COCTABUTh TOIBKO 00IIee MPEICTaBICHHE O Te0JI0-
THYECKOM CTPOEHUHM paiioHa:

* BBIJICJISFOTCS TOJBKO TIABHBIC DIIEMEHTBI T€ONIOTMIECKOr0 CTPOCHHS M TEKTOHUKH,

* YCTAHABIUBAIOTCS TPAHMUIIBI JIUTOJOTUYECKU PA3JINYHBIX MOPOJ, HA OTACTBHBIX YYaCTKaX BBIICISIETCS CIOMCTOCTh B OCa-
JIOYHBIX U 3((Y3UBHBIX TONIIAX, KOHTYPBI HHTPY3UBHBIX TEJ BRIABIISIOTCS 10 KOCBEHHBIM MTPU3HAKAM, HOBEHIINE KOHTHHEH-
TalbHbIC 00PA30BAHMUS U PA3PhIBBI ACHTUPPUPYIOTCS TOCTATOYHO YESTKO.

* HIIEMEHTHI 3aJICTaHKs ¥ MOIITHOCTh TIOPOJT YAAETCSI ONMPEIETUTh JIHIIIb B OTACIBHBIX MyHKTAX.

Cnabas dewugppupyemocms. Tlpu cnadoit nemuppupyeMoCcTH 0OHAPYKHBAKOTCS JIUIIb OTACIBHBIC YEPThI TCOIOTHYCCKOT0
CTPOCHHS:

*  BBUIBISIFOTCS JTHIITb HEKOTOPBIE SIIEMEHTHI FEOIOTHYECKOTO CTPOCHHUS U TEKTOHUKH,

* B 0CaJOYHBIX U BYIKAHOTCHHBIX TOIIIAX HaMedyaeTcs Mpeodianaromiee mpoCTUPAHUE CIOEB, IPAHHUIIBI HHTPY3UBHBIX TE
MPOBO/IATCS YCIOBHO, HOBEHIITNE KOHTHHEHTAIbHBIC 00pa30BaHUs OKOHTYPHUBAIOTCS 0€3 pacuJICHEHHs, DIEMEHTHI CKIa0K U
MOJTOXKEHHE Pa3PHIBOB YCTAHABIMBAIOTCSI [0 KOCBEHHBIM ITPU3HAKAM.

Ocnosnoti memoodonocudeckuil npunyun, TPUMEHSEMbIH B mpoliecce Nemn(pUpOBaHus, — PaCCMOTPEHHE OOBEKTOB B HX
pa3BUTHH U B3aUMOCBs3U. JlemudpupoBaHne gaeT OTBET Ha TO, YTO M300PaKEHO HA CHUMKE — «YTCHHE» U UHTEPIPETAIIHS



CHUMKOB II0 I[CIJ_II/I(l)pOBO‘IHLIM IIpU3HaKaM. B 3aBHCHMMOCTH OT I€0JI0r0-TE€KTOHHUYECKOI O CTpOCHUA paﬁOHOB MIPUMEHSAIOT
Pa3JIMYHBIC METO/IbI I[CH_II/I(l)pI/IpOBaHI/IH CHHUMKOB:

. [Ipsimoii,
. KonTpacTHO-aHaI0TOBBIH,
. JlanmnradTHO-MHIMKAIIMOHHBIH.

Ipumenenue npsimoco memooa — TOIILKO B I'€OJIOTHYECKH OTKPBITHIX PaliOHaX, TJie KOPEHHBIE TOPHBIE TIOPO/Ibl BHIBE/ICHBI HA
MOBEPXHOCTh. DOTOTOHOBBIE PA3IHUMS, & TAKIKE OCOOCHHOCTH CTPYKTYPBI H PUCYHKH M300pa’keHUs] HA CHUMKax 3THX pai-
OHOB OOYCIIOBJIEHBI I'€OJIOTHYECKUMH TEJIaMHU, UX OKpPACKOi, BELIECTBEHHBIM COCTaBOM, 3aieranueMm. [loatomy 3yech BO3-
MOYXHO HEIOCPEJICTBEHHOE OTOXK/IECTBIICHHE BBIJICTICHHBIX Ha CHUMKaX OOBEKTOB C I'€OJIOTHYECKUMH TEJIaMH U MPSIMOE CO-
TIOCTABJICHUE T'€0JI0r0-re0pU3MIECKUX MaTepPUalIOB ¢ JaHHBIMH AemupupoBanus. [Ipsamoil MeTon aemmppupoBaH Mo3Bo-
JISIET YCTaHABJIMBATH I0JIS PA3BUTHUS TOPHBIX TOPOJ] PA3IMYHOIO COCTaBa U T'€HE3NCa, IPAHMIIBI CTPATUIPAPUIECKUX TOJIpa3-
JIEIEHU OCAaJOYHBIX U BYJIKAHOTE€HHBIX MOPOJ, XapaKTep MX 3aJleraHus, TEeKTOHUYeCKue HapyueHus. Koumpacmmo-
ananoeosulil (KOHMypHO-2e0102uYecKull) Memoo UCIONb3YyI0T IpU padoTe ¢ adpodoToMaTepuaIaMiu ¥ KOCMUYECKUMH CHUM-
KaMHM BCEX YPOBHEW IeHepaau3allii KaK B Fe0IOTHYECKU OTKPBITHIX, TAK U B T€JIOIMYECKH 3aKpPhIThIX paiioHax. KoHTpacTHO-
aHAJIOTOBBIM METOJI OCHOBAH Ha CBS3SIX BHEIIHUX KOMIIOHEHTOB JIaHIIIA(Ta C I€OJIOTHYECKUM CTPOCHHEM U CPaBHEHUM Je-
mppUPYyEMBIX 00BEKTOB € “oTornoprperaMu’ 3TAJOHHBIX CTPYKTYP T€OJOTMYECKH OJHOTHUITHBIX ILIomaaeil. I'eomormye-
CKUe O0OBEKTHI, aHAJOTHYHBIE TI0 CTPOCHHUIO M MCTOPHU PAa3BUTHSI, HIMEIOT CXOJHBIC N300pa)keHust Ha CHUMKax. Ha cHumkax
KJIFOUEBBIX YYaCTKOB MPOBOAMTCS ACMIN(PUPOBAHUE HEOIHOPOMHOCTEH (POTOTOHA M PUCYHKOB (poTOoM300paxkeHus. 3aTem
Ha3eMHBIMU BOJIEBBIMH HCCJICOBAaHUSMH YCTAHABIMBAETCSl TE€OJOTHUECKasl IPUPOa OTAeIH(pPUPOBAHHBIX 00BEKTOB, T. €.
MIPOBOJUTCA UX MHTEpIpeTanus. Fcnonb3oBaHne KOHTPACTHO-aHAIOTOBOI'O METO/Ia: HA OCHOBAHUHU MCCIIEIOBAHNUIL:

. COCTaBJISIIOTCS TAOJIHUIBI eIH(POBOYHBIX TPU3HAKOB,
. U TTOIOMPAIOTCSI CHUIMKU — STAJIOHBI C TUIIMYHBIM (OTOU300paKEHHEM M3YUEHHBIX Te0JIOTHYECKHX 00BEKTOB, UX “(o-
TOTIOPTPETHI .

[pu pemnpprupoBaHUK HOBBIX I'€0JOMMYECKUX OJHOTHITHBIX IJIONIAAEH 3a1a4a CBOAUTCS K OTBICKAHUIO 0OBEKTOB, CXOHBIX
¢ “¢ororopTpeToM” ITAJOHHON T'€OJNIOTHYCCKON CTPYKTYPHBI. JIanOwaghmno — ukOUKayuoHHslll Memoo Oeuuppuposanus
MPUMEHSIOT B TEOJIOTHYECKH 3aKPBITBIX paioHaxX MpH paboTe ¢ a’3poOTOCHUMKAMH, a TaK)Ke KOCMUYECKUMU CHUMKAMHU
CPEIHEro U BBICOKOTO pa3pelieHusL.

5.3. JIBa criocoba pemudpupoBaHust

1. Ha mecmnocmu (nonesoe oewmugpuposanue) — JlocTOMHCTBA: BBICOKAsI CTEIICHb TOCTOBEPHOCTH, U3Y4CHUE MECTHOCTH
Ha MOMEHT JendpupoBanus, (COBpEeMEHHOCTh). HemocTaTku: HEBBICOKAs IPOM3BOUTEIBHOCT, BHICOKAsi CTOUMOCTh, Me-
TE03aBUCHMOCTb.

2. e.aabopamopusax (kamepanvnoe oewmugpuposanue) — JlIoCTOMHCTBA: Majiasi 3aTpaTa BpeMeHu U Tpyna. Hemocrarku: He
o0ecreynBaeT MOJTHOTHI M IOCTOBEPHOCTH pe3yibTaToB. Ho B 000MX CllydasiX MPUCYTCTBYET 3aBUCUMOCTh OT CPOKOB, HHCT-
PYMEHTOB U KaJIpOB.

IMoneBoe nemmdpupoBanue

[Toneoe pemmppupoBaHe COCTOUT H3:

. Haszemnozo nemmdpupoBanus,
. Asposusyanvrozo nenmmppupoBaHus,
. Tloocnymuuxosvix HaOIIOICHUT.

[Tonepoe mermmdpupoBaHne 3aKIFOYACTCS B COMTOCTABICHUM N300paKeHHsI HA CHUMKE (¢homonnane, homocxeme) ¢ MECTHO-
CTBIO.
HazemHoe nenm¢ppupoBaHne MOXET ObITh:

. CIUIOIIHBIM,
. BBIOOPOYHBIM,
. MapHIPYTHBIM (Yalle Mpu reorpapuyecKux UCCIe0BaHUIX) — BKIIIOYAET ONUCAaHUs, cOOp 00pa3loB, n3MepeHus, GpoTo-

rpagupoBaHUe STAJIOHHBIX y4acTKOB. OOBIYHO

Ha OTKPBITOH MECTHOCTH JEeIH(POBIIMK MOXET HaOJ0AaTh mosiocy mmpuHoi g0 500 M, B 3aJIeCEHHOM, ¢ IepeceyeHHbIM
penbedom — He Oonee 300 M. HazemHoe pemmidpupoBaHre BKIFOUAET BCE STAIbI OATOTOBKU. [Ipu 3TOM 1ipocMoTp (110 BO3-
MOYXHOCTH CTEPEOCKONUYECKHIA — CTePEOOYKaMH, TOJIEBBIMH KapMaHHBIMHU CTepeocKonaMu — «Tononper») u MmojaroroBKa
CHUMKOB (U1l paBHUHHOM TEPPUTOPUU — €IUHOTO MacliTada CHUMKOB; /ISl TOPHOH MECTHOCTH — MacuTad OTAENbHO JUIs
JIOJNIMH U OTJIENIBHO YISl CKIIOHOB M XpeOToB). [locie mpocMoTpa CHUMKOB COCTaBIISIETCS TPEIBAPUTEIBHBIA BAPHAHT JIETeH-
JTBL.

Jlocmouncmeo Ha3eMHOTO JIEITUPPUPOBAHHS: BO3MOKHO OJTHOBPEMEHHO COOMPATH JTOMOIHUTEIbHBIE CBEACHHS U JaHHbIE 00
00BbEKTaxX, a TAKIKE BBINOIHATH U IPYTrUe PadOTHI.

AdpoBu3yasibHOe AemmdpupoBanne (memmdpHpoOBaHHEe ¢ BO3AyXa) BHINOJIHSICTCS ¢ OopTa Beprojera (CKOPOCTh 2
KM./MHH.) WIH JIETKOTO camoiieta. BpeMsi paboThl crienuaincTa — OKoJio 2 4acoB. 3apaHee HeoOXoAuMO IpopadoTaTh Map-
HIpyT IojieTa (HAHECTH €ro Ha KapTy WM CHUMOK). [Ipu BBICOKMX TpeOOBaHHSX K JETaIbHOCTH ONpenenuTh BeicoTy (200-
400 m., makc. 710 800 M.) u ckopocTh nosiera (He 6onee 100 kM.4ac.), TOATOTOBUTH U CHCTEMATH3UPOBATh ChEMOYHBIN Ma-
tepuan. Obpadbomka Oankbix TIPUA adPOBU3YATBHOM JEIU(GPUPOBAHUK COCTOUT M3 O0(OPMIICHUS, KOPPEKTUPOBKA WM pac-
mr(ppOBKa HESICHBIX MECT B 3aIMCSIX BBIMOIHIETCS B TOT XK€ JIEHb. /[0cmouncmeo - GONBIIOE YUCIO OPUEHTHPOB U OOIIBIION
OXBaT TeppUTOpHil. BO3MOXKHOCTH HazeMHBIX HaOrOAeHNi. [10oCITyTHIKOBBIE HAOMIOACHHS — 3TO €IUHOBPEMEHHOE ITOJy4Ye-



HUe uHpopMalu 00 00BEKTE Ha 3eMJie, C BO3yXa U M3 KocMoca. Bubsl paboT MOryT OBITh KOMIUIEKCHBIMHU, 9TO CheMKa C
camoJieTa pa3Hoil armapaTypoi, CHHXPOHHO €O ChEMKOH M3 KOCMOCa, CIIEKTPOMETPHPOBAHKE C BO3/yXa W Ha 3eMile, MHca-
HHE COCTOSIHHSI BCEX 00BEKTOB 3€MHOM MOBCPXHOCTU HaA CHUMACMOM YYaCTKE, U3MCPCHUs, B3ATUC Hp06. ﬂOCmOMHCWl@O KocC-
MUHECKUX CHUMKOG: GOIIBIIOEe OXBAT TepPUTOPHIA. BosbIuas 10cToBepHOCTh. Hedocmamku KOCMUUecKux CHUMKOG: TIPOLECC
CIIOXKEH OPraHM3allMOHHO, HU3KOE pa3pellieHre, BUIHO Mallo OPUEHTHPOB. [Ipumensiemcs i U3y4eHus: 1 KaprorpadupoBa-
HU IIPUPOAHBIX PECYPCOB.

KamepanbHoe gemmndpupoBanue - 3T0 pacro3HaBaHHe 00BEKTOB HA CHUMKE B JTaOOPATOPHBIX YCIOBHSX, IyTEM COIOC-
TaBJICHUA 1/1306pa>1<eHI/1;1 C UMCIOIIUMUCA dmailoHamu U 3HaHUIAMHA U OIIBITY CaMOI'o )IeIJ_II/Iq)pOBIJ_[I/IKa.

JIBa METO/Ia KaMepallbHOTO JleupupoBaHusl (paCIIO3HABAHMS, U3BIICUCHHUS WH(POPMAITUH ):

1.Buzyanvroe — BBINOIHSIET NeMUPPOBIIMK 110 (oTOMAaTEpUaIaM M Ha dKpaHe MOHUTOpa (caMoe pacrpocTpaHeH-
HOe). 2.A6momamu3uposantoe — BHIOIHSIETCS TPUOOpaMH — Ha MEPCOHANBHBIX KOMIBIOTEPAX WM Ha CIICIHAIb-
HBIX prOopax (TpedyeT Ka4eCTBEHHBIX CHUMKOB).

Kaxplii 13 HUX UMEET CBOM JIOCTOMHCTBA U HEJOCTATKH.

BusyanbHoe gemugppupoBaHue — 3TO MPOLECC, BBHITOTHAEMBIN HCIIONHUTEIEM HE3aBUCHUMO OT TOTrO, B KaKOM
BHJIC MTPEJICTaBICH CHUMOK ((hOTOOTIeYaToK, N300pakeHre Ha SKpaHe MOHUTOPA, H300pakeHHe Ha CIIeHalIbHbIX
npubopax. BusyanbHoe nemudpupoBanre HCIOIb3YeT 2 BHJIA BOCIIPHSITHS:

1. 3pumenvroe BocTpuAaTHE,

2. Jloeuueckoe BOCTIpUSITHE.

3pumenvnoe eocnpuamue — yCiIoOBHO JEIUTCS Ha BOCIPUATHE IO SPKOCTH, 1O IIBETY, pa3Mepam, 10 00beMaM.
Bocnpusamue apxocmu — 3To BenuurHa Qusnonornueckas. OHa XapakTepu3yeT OIIYIIEHHE CBETa_uellOBEKOM B
MIPOTHBOIIONIOKHOCTh APKOCTH, PEAIbHO CYIIECTBYIOIIEMY CBOMCTBY OKPYXKAIOIIEro MHpa. JTO BOCIPHUATHE OC-
HOBBIBAETCS Ha CITIOCOOHOCTH BOCTIPUHUMATH SIPKOCTHBIC Pa3iIMuusl, KOTOPYIO MPUHSATH XapaKTepU30BaTh MOPOro-
BBIMM 3HAYEHHMSMH CBETOBOM 4yBCTBUTENBHOCTH 3peHHs. Pa3HOCTHBINM nopor (B,) - 3T0 pa3HOCTh APKOCTH 00BEK-
ta (B,) 1 okpyxatoriero ¢pona (By):

B,=B,-B; (5.1)

[Toporoesiii kouTpacT (K) (wnu auddepeHnnanbHblii TOPOr) - 3TO OTHOIICHHE Pa3HOCTHOIO MOPOra K SIPKOCTH
¢doHa:

K = B/B; (5.2)

Bocnpusmue yeema. 1IBeT — 3TO ONIyIIIEHUE YETOBEKA, BOZHUKAIOILIEE MPU BOCIPUATHM CBETA C Pa3IMYHBIMHU
JUIMHAaMH BOJH. ['a3 BocripuHuMaeT auana3on BoiH ot 0,39 mo 0,70 mxwm. L{BeroBoii mopor (wim 1iBeToBas 4yB-
CTBUTEIBHOCTH) JIUIS Pa3HBIX YYaCTKOB CIIEKTpa pa3HbIi, HalpuMep Hanbojiee YyBCTBUTENICH a3 - JHem — K
JKENITO-3EJICHOMY YYaCTKY CIIEKTPa, TIPU DJIEKTPUICCKOM OCBEIICHUH — K OPAH)KEBOMY M KPAaCHOMY. 3aBUCHUMOCTh
BOCIIPHUATHS [IBETA OT IO 00bEKTa Ha MaJbIX MOJISX — I[BET Pa3pymaeTcs. J{yus Toro 9robbl ONpenenuTh MBET
00beKTa, ero IUIONa/b J0JDKHA B 2-3 pasa MpeBbIaTh pa3Mep, P KOTOPOM OH oOHapyxuBaercs. L[BeT ¢ Tpyaom moiaer-
csl I3MEpEHUsIM. [IpUMEHSIIOT TIOHSITHUSL: MOH, HACHIUEeHHOCHD, céemaoma. Bocnpusmue pasmvepa. CriocoOHOCTB Ti1a3a pasiiu-
YaTh JICTATH XapaKTePH3YeTCs «OCTPOTOM 3PEHUS» — 3TO MUHHUMAJBHBIA yrof, MOJ KOTOPOM BHJIHO 2 TOYKH WIH 2 JIWHUU
pasnensHo. O0bIuHO 310 20-45 cek. Bocnpusmue obvema (cmepeockonuueckoe gocnpusimue). CTEPEOCKOIMYECKAM BOCIIPH-
SITHEM HAa3bIBAETCSI 3pUTENILHOE TIPEJICTABICHHE 00 00BEMHOCTH MPEAMETOB M MX IPOCTPAHCTBEHHOM pacrloyiokeHuu. Pac-
CMaTpHBalOT 00BEKT (Ha 2 CHUMKax) 0OOMMH TJla3aMH — BO3HUKAET «CTEPEOCKOIMYecKasi MojieNby. [ 1a3Hol 06a3uc yenoBeka
(paccrostHEE MEXIY TJ1a3aMu) — oT 55 10 75 mMM. (cpemHee 65 mm). [IpudopsI 1 BU3yaabHOIO BOCIIPUATHS KaK MPaBUIIO 3TO
YVeenruuumenvnvie npuboper — nymbel (0030pHBIC, MTATUBHEIC, M3MEpUTEIbHBIC), Cmepeockonuyeckue npubopel (OIyde-
HHE 00beMHOro n3zodpaxkeHus) — JIunzoBo-3epkanbHblii crepeockon JI3C-1 (mone 3penust 12 cM. u yBenudenue 1,4 xpar);
uHTepnperockon (s nem. cHUMKOB 30X30 mim 23X23 cM.). Mimeer BO3MOXHOCTH pazHoro yBenuueHus (2-15 kpar) u uis
Ka)JIOTO CHUMKa, PuOOpbl 0Jis npeodpaszosanust u300pasicerus, CUnmesupylowiue npoeKmopbl, KOMIIEKCbl CUHMe3upylouell
annapamypwi. [Ipu Bu3yanbHOM nemnprupoBaHUE MHOTO30HAIBHBIX CHUIMKOB ITPUMEHSIIOT 3 MpHueMa:
1. JemmdpupoBanue 0JHOr0 30HAIBHOIO CHUMKA — TIPOBOJUTCS B CIy4ae, KOTJa OHA U3 ChbEMOUYHBIX 30H B HAHOONbIICH
CTCIICHU YIOBJICTBOPSICT IMOCTABJICHHOW 3aaue. OOBIYHO — CHUMOK B OMIKHEH MH(paKpacHOU 30HE (XOpOIIO JEII. CIIeKTP
BOJIbI, PACTCHUI — TEMHBIH).
2. JlemmdprpoBaHue CepUr 30HATBHBIX CHUMKOB,
3. JlemmdpupoBaHie IBETHOIO CHHTE3UPOBAHHOTO CHUMKA. JIozuueckoe eocnpusmue — 3T0 0COOCHHOCTb BOCTIPHSITHS de-
JIOBEKOM JICHCTBUTENBHOCTH. [ JIs/1s1 Ha Mei3ax, YeOBeK BUIUT HE OT/ICNbHBIC MATHA PA3HOH SPKOCTH WITH 1[BETA, HE JTMHHH
Y TOYKH, a 00pa3sbl — Jiec, moje, Aopory...CocTaBIIsis JJIOTHYECKYIO IEOUKY, Mbl TPYIITUPYEM OT/IEIbHbIC IPU3HAKA OOBEKTOB
B PHCYHOK H OIpEJEIsieM UX, HCIOJb3Ys TTOXOKUE 00pa3bl. Y BCeX JIIOACH JIOrH4ecKoe MbIIUIeHHE pazHoe. Hauano pabomoi:
MIPOCMOTP CHUMKOB (OT OOILEro K 4YaCTHOMY, OT KPYIMHBIX OOBEKTOB K MEIIKHUM), TI0 BOSMOXKHOCTH CHIEPeOCKOnuyecKku. 3a-
TEM: M3y4EHHE MEJIKHX Y4aCTKOB C YBEIMYEHHEM (IO BO3MOXKHOCTH UCIIONB30BaTh TOMOrpad)uueckre KapThl Oosee KpyIHo-
ro Maciraba), ycraHOBJIeHHE, HA0Op U cucTeMaTu3aiys o0beKTOB ((paKTOB), pacrpe/eieHre X M0 BaKHOCTH U TTOJIE3HOCTH,



YCTaHOBIICHNUE HOBBIX JIOTMUECKHX CBS3€H (C MCIOIB30BAaHMEM KOCBEHHBIX METOJ0B). OCHOBHOW NMPHHIMIT KaMepaIbHOTO
JnemuGpUpOBaHUsl — ITO 2MmaIoHHOe JNelU(ppUpOBaHNE, OCHOBAHHOE HAa CPaBHEHHM HM300pa)KeHUs] HA CHHMKE C 00pa3oM
(aTasmoHoM), chopMHpOBABIIUMCS paHee Yy JeIIH(POBIIUKA IIPH paboTe C APYIUMH CHUMKaMHU.

JrtanonupoBanne (kaaudpoBka). [lomyunts mocpepcTBoM AenmppupoBaHus (BU3YaJbHOIO WM KOMITBIOTEPHOIO) WU
(dororpamMmMeTprueckoil 00pabOTKM HEOOXOIUMBIE XapaKTePUCTHKH M3y4aeMoro oOBbEeKTa TOJBKO MO0 CHUMKaM 0Oe3 KaKuX-
00 HATYPHBIX ONpejeNeHui, 0e3 o0pallleHns] K «3eMHOM ITpaB/e» B OOJBIIMHCTBE CIIydyaeB HEBO3MOXKHO. Hanpumep, st
CHEKTPOMETPUYUECKHX ONpe/ielIeHHH TI0 MHOI'030HaJIBHOMY CHUMKY, Ha KOTOPBIX OCHOBAHO KOMITBIOTEPHOE JICHIN(pPUpPOBaA-
HUe, TpeOyeTcsl BBHIIIOJIHUTD PaJIMOMETPHUYECKYI0 KATMOPOBKY CHUMKOB (MX 9MAIOHUpOGaHue), a sl TIONydeHUsl pazMepa
00beKTa MO CHUMKY (hOTOrpaMMETPUUECKAM CHOCOOOM HEeoOXOIUMa ero reoMeTpuueckasl KaimopoBka. Paznnyaior abco-
JHOMHYI0 U OMHOCUmMeNbHYIo KamTuOpoBKy. [Iporeaypa moinydeHus: U yuera KaJTuOpoBOUHOW MH(OPMAIIUK COCTABIIICT HEOO-
XOJIMMBIH DJIEMEHT TEXHOJIOIMYECKOH CXEMBbl a9POKOCMUYECKUX HMCCIIEOBaHUH. DTa MHpOpMaLUst 00s3aTenbHa sl 000
00pabOTKN CHUMKOB, XOTsI 00beM €€ ObIBaeT Pa3IMYHBIM — YeM BBIIIE TpeOyeMasi TOUHOCTh OIpEJIeNIeHHH 0 CHUMKaM, TeM
OH 3HaumTenbHee. [Ipu 00paboTKe OMMHOYHBIX CHUMKOB OTPAHHYUBAIOTCS OMHOCUMENbHOU KAAUOPOBKOU, a HECKOJIBKHX,
HaIpHMep MHOTO30HAIIBHBIX, XKeJIaTelbHa UX abcomomuasn kamuoposka. COBpeMeHHbIE KOMITBIOTEPHBIE TEXHOIOTHH TT03BO-
JISIFOT PEeIIaTh CIIEAYIOUINE TPYIIIbI 3a1a4:

1. Bu3yanu3auus HU(PPOBHIX CHUMKOB;

2. TE€OMETPUYICCKUEC U SIPKOCTHBIC HpeO6pa3OBaHI/Iﬂ CHHMKOB, BKJIIOYas UX KOPPEKIUIO;
3. KOHCTPYUPOBAHUE HOBBIX IIPOU3BOJHBIX H306pa)KeHPII>i T10 IEPBUYHBIM CHUMKaM;
4. ONPeACIICHUE KOJIMICCTBECHHBIX XapaKTCPHUCTUK O6’I)eKTOB;

KOMITBIOTEpHOE Jiemn(prpoBaHrue CHUMKOB (kiaccudukanus). Hanbomnee cioxHO siBisieTcsl 3aa4a KOMITBIOTEPHOTO (aB-
TOMaTH3UPOBAHHOI'0) JeMH(PUPOBAHUS, KOTOpPast COCTaBIsieT (PyHIAMEHTAIBHYIO MPOOJIEMy a’3pPOKOCMHUUYECKOTO 30HIAMPO-
BaHMS KaK HAYYHOH JWUCUMIUTMHBI U JUIS PEIICHUS] KOTOPOH MPUIIarajoch W MpHUIaraeTcs MHOTO YCWINH. Dmanonami MOTYT
OBITh: CIEIUATILHO ITOATOTOBJICHHBIE a9POCHUMKH, KapThl TEPPUTOPHUI (TeMaTnueckue mwin Oosee KpyImHOro mMacirada), pe-
3yJBTATHI IIEJICHANIPABICHHO BBHITIOJIHEHHBIX TOJEBBIX paboT. B pesynbraTe HaXOAATCs CXOAHBIE MPU3HAKU U OOBEKTY TPH-
cBamBaeTcs kiacc. [1o TakoMy ke MpuHIMITY paboTaeT aBTOMaTH3UPOBAaHHOE NEeMH(DPUPOBAHNE; HMAI0HbI TIPH 3TOM Ha3bI-
BaIOT «obyuaroujetl 6160pkoi. OCOOEHHOCTH KaMepallbHOTO el pUpOBaHUs: 3aBUCUMOCTb OT JIONOJHUTEIBHBIX MaTe-
pHaJIoB (IO3TOMY HEOOXOAMM COOp JOMOJIHUTENBFHBIX MaTepUalioB, B TOM YHCIE — 3HATh ATy CTapbIX CheMOK). OCHOGHOL
npuHyun — 3TAIOHHOE JeMU(ppPUpPOBaHUs. B kauecTBe 3TaIOHOB MOTYT OBITH: CIIEIHAIBHO TOATOTOBICHHBIE CHUMKH, TeMa-
THUYECKHE KapThl YaCTH TEPPUTOPHU (Oosiee KPYMHOro MaciTada), pe3ynbTaThl [eJIeHAIPaBICHHO BBITIONHEHHBIX MOJEBBIX
paboT (HaOJIIOCHNUS ), KPYITHOMACIITAOHBIC KAPThl. Dmaion codepiicanusi — 3TO CHUMOK, ITOJTHOCThIO OTACHIH(PUPOBAHHBIN
B (NIPUHATHIX) YCIOBHBIX 0003Ha4YeHHsX. [Ipy 3TOM Ha KIIFOYEBBIX (Ba)KHBIX) YIaCTKax WIIM MapHIpyTax coOMpaercst BCSl WH-
(dbopmarus (onrcaHus, K3MEPEHHUs, 0OTOOP 00pa3IoB, (GUKCUPYETCS Ha KapTe JTAaHHOE MECTO).

Bo3moscnocmu eusyanvhozo oewtugpuposanus:

AHanu3 1300pa)KeHUsl BBITIOHSIETCS Ha YPOBHE 00BEKTOB, pa3Mephl KOTOPBIX B HECKOJILKO pa3 OoJIbIlie pa3penieHus (ImKce-
na). KoindecTBeHHbIE OIIEHKH (TUIOLIA M, JUTUHBI U T.JI.) MOT'YT OBITh ITOJYYEHBI JIUIIb MPUOIMKEHHO. AHAIN3 SIPKOCTH (TOH
M300pakeHHsI) Ha YepHO-OCIIBIX M300paKCHUAX BO3MOXKEH B mpenenax a0 12 crymneHeil. COBMECTHBIN aHAIN3 30HAIBHBIX
CHMMKOB OTpaHUYEH, T.K. COIIOCTaBIIeHUE Oojee 2-X CHUMKOB 3aTpyaHuTeeH. @opma 00bEKTOB B ITAHE ONPENEIseTCs JIer-
KO M ogHOo3HauHO. DopMa O0OBEKTOB B MPOCTpAHCTBE (MX BEPTHKAJIbHAS IPOTSHKEHHOCTH) JIETKO ONPEACNSETCS Ha Iape
CMEXHBIX CHUMKOB (110 cTepeornpudopy wiu no teru). [IpoctpancTBeHHOe pa3menieHne o0beKTa ONpeessieTcs! Jerko. Xo-
POIIIO UCIIOIB3YIOTCS KOCBEHHBIC NMPHU3HAKU. BO3MOXKHO nemrdprpoBaHre cpasy 1o BBIBEPEHHOU JiereHie. Pe3ynbraThl sie-
1 pUpoBaHusi OOBIYHO CyObEKTHBHBI.

Bosmoscnocmu agmomamusuposannozo oewiugppuposanusn: AHann3 n300pakeHUs! BHINOJIHAETCS HA YPOBHE OTJIENBHBIX
nKcenoB. KomuuecTBeHHbIE OIEHKH (IUIOINA/Ab, JUIMHA U T.J.) TOJYYaloTCs C BHICOKOW TOYHOCTBIO. J{eTajbHBIA M TOYHBIN
aHaJM3 SPKOCTHBIX Pa3iIM4Mii OrpaHUYEH JIUIIb CBOMCTBAMH LU(PPOBOr0 CHUMKA. BO3MOXKEH XOpOUIMil aHaau3 MHOT030-
HaJBHOro cHUMKa. Onpenenuth GopMy 00BEKTa B IUIAHE CIIOKHO (IPAaKTHYECKH ceiuac He pemaercs). @opma o0beKkTa B
MIPOCTPAHCTBE MOXKET OBITH OIIPE/elieHa M0 Mape CMEXHBIX CHUMKOB (CTEPEOOUKaMH U crell. rnporpammamu). [Ipocrpanct-
BEHHYIO MH(OPMAIHIO MOITYYUTh CIOKHO. ONpeensfoTcst JINIb IPKOCTh M CTPYKTYypa. VCron»30BaTh KOCBEHHBIE TIPU3HAKA
MIPAaKTHYECKH HEBO3MOXKHO. VICIONB3YIOTCS JIUIIBL MTPOCTHIC JIET€H Bl (4acTO HE COBCEM JIOTMUHBIE). Pe3ynbrarsl mudpoBoii
00paboTKN OOBEKTHBHBI, HO 3aBUCAT OT MApaMeTPOB, 3aJaHHbBIX HcronHuTeneM. [Ipu Tonorpaduueckom kaprorpadgupopa-
HUH MAJIOOOKUTBIX TPYIHOAOCTYITHBIX PaioHOB. [Ipeumywecmaeo BU3yallbHOrO MeTo/1a (TIepeji aBTOMaTH3UPOBAHHBIM ): IKO-
HOMHYHOCTb, JIETKOCTh U OBICTPOTA TOIYYEeHUS IPOCTPAHCTBEHHOM nHOopMaImu ((hopMbI, pazMepbl 00bEKTOB, 0COOEHHOCTH
UX pacnpeeNneHus), OTHOBPEMEHHOE HCIIONIb30BAHUE BCEX JIEMH(DPOBOYHBIX PU3HAKOB (U MPSMBIX, U KOCBEHHBIX ), ITPUME-
HEeHUE Nemr(POBIIMKOM JIOTHYECKOTO MBIIUICHUSI M UHTYUIMK (YTO MOKAa HE YMEeT MalinHa). Hedocmamok BU3yalbHOTO
METOJI: CyOBEKTUBHM3M (3aBHCHMOCTH OT JICIIU(POBIINKA), Mayasi HaJCKHOCTh, 3aBUCUMOCTh OT KOMIETEHTHOCTH Jemud-
POBIIIMKA, KAYECTBA JJOMOJHUTEIBHBIX ¥ ChEMOYHBIX MAaTEPHAJIOB, KAYECTBA M JIOCTOBEPHOCTH HMIAIOHOE.
ABTOMaTHU3UPOBAHHOE JICIIN(PPUPOBAHKE, KOMITBIOTEPHBIE TEXHOJIOTHH 00paOOTKH CHUMKOB TIO CIIEIMAIBHBIM aJIrOpUTMaM
u nporpammam (¢ odyuenueMm u 6e3). Jlator rounocts 70-85%. Jlnst poTorpaMmeTpudecKix U3MEpeHN CHUMKOB ITPUMEHSI-
0T CIIeIMajIbHbIC MPEIM3HOHHBIE ONTHKO-MEXaHUYECKUe TIPUOOPHI, a TaKKe KOMIBIOTEPHBIE KOMIUIEKCHI CO CHEIHNATU3UPO-
BaHHBIM MPOrpaMMHBIM obectiedueHueM. J[ist 00paboTKH a9pOKOCMHUYECKUX CHUMKOB Ha IEPCOHAIBHBIX KOMITBIOTEPaxX MOXK-



HO HCIOJIb30BaTh KOMMEPYECKOE MPOrpaMMHOe odecriedeHre o0Iero HasuaueHus. ['eorpad 10KEeH yMeTh BBIOpaTh OITH-
MaJIbHBIH BapUaHT 00pabOTKM U3 MHOTHUX BO3MOXKHBIX, IPEIOCTABISIEMBIX KOMMEPYECKHM ITPOrpaMMHBIM obectieueHreM. B
KOMITBIOTEPHOH TEXHOJIOTUHU UCIIONB3YETCS dMAIOHUPOGAHIe, TaK KaK Ul BBIIOJHEHHS KOMITBIOTEPHOTO Metru(pupoBaHus
HEOOXOMMO TOJYYUTh KAINOPOBOYHYIO MH(POPMAIHIO, TJIE YUUTHIBAETCS ONMUCAHHE aO0COJIOTHAS MJIM OTHOCHTENBHAS, pa-
JIMOMETpHUUECKast UM FeOMEeTpUIecKasi KaTMOpoBKa HCCIIelyeMoro o0beKTa (pa3mep, BHICOTa, LIBET, U3IYYCHUE U T.]. 00BEK-
Ta). 3a7a4a KOMNLIOMEPHO20 Oeuu@dpupo6anisi CHUIMKOB CBOIUTCS K KJIaCCH(DUKAIIUU — TIOCIICOBATEIILHON <COPTUPOBKE™>
BCEX IMHUKCEIOB IU(PPOBOro CHUMKA HA HECKOJIBKO rpymil. J{Jist 3TOro mpeiiokeHsl alropuTMbl Kiiaccu(UKaIyy JABYX BHIOB
— ¢ oby4cHueM u 0e3 00ydeHuUs (KITacTepU3aIliK — OT aHIUI. KCKONJIeHue, epynnay). Ilpu kiaccudukanuu ¢ 00ydeHHEeM MTHK-
cellbl MHOT'030HAJIBHOI'O CHUMKA TPYIIITUPYIOTCS HAa OCHOBE CPAaBHEHUsI MX SIPKOCTEH B Ka)JIOW CIIEKTPAIBbHON 30HE C 3ma-
JoHHbIMY 3HaYeHUAMU. [Ipu Kimactepuzanuy e BCe MUKCENbl Pa3/IeIsIOT Ha TPYIIIBI-KJIACTEPhl IO KAKOMY-JTH00 (opMaib-
HOMY INIPHU3HAKY, He Ipuberas K 00y4aronyM JIaHHBIM. 3aTeM KIIacTephbl, OJyUYSHHBIE B pe3y/IbTaTe aBTOMATHYECKOW I'PyII-
ITUPOBKHU THKCEIIOB, JEMU(PPOBIIMK OTHOCHT K TEM WJIM MHBIM 00BbeKTaM. Jl0CTOBEPHOCTh KOMITBIOTEPHOrO Aenin(prupoBa-
HUST OPMAIILHO XapaKTEePU3yeTCs OTHOLICHHEM YHMCia TPABHIBHO KIACCH(UIMPYEMBIX MHKCEIOB K UX OOLIEMY YHUCIY U
cocraBisieT B cpeaneM 70— 85 %, 3amMeTHO najiasi ¢ yBelmueHneM Habopa aemmdpupyeMbix 00bEKTOB.

[IpeumMyiecTBO METO/Ia 3aKIIFOYAETCSl B TOM, YTO 00pa3yercss BO3MOXKHOCTH MPE00pa30BaHUsl IPKOCTEH TUPPOBBIX CHUMKOB
JUISL YITYUIICHUS] UX BOCHPUSITHS, TPUMEHEHHE MaTeMaTHYECKUX Ollepaluii, BOSMOXKHOCTb HaJIOXKEHHSI N300pakKeHUI CHUM-
KOB (IIpU MHOT030HaJIbHOM ChEMKE), COIOCTABJICHHE PAa3HOBPEMEHHBIX CHUMKOB OJIHOTO M TOT'O e 00BEKTa (C LEeNbI0 U3y-
YEeHHsI €r0 U3MEHEHUU BO BPEMEHN ).

HemocraTok Merona - pe3yiabTaThl He Beeria 00bEKTUBHBI (JOCTOBEPHOCTH Beero 60-80%), METOI HE COBCEM CaMOCTOSITEIIb-
HBIH (4aCTO MOMOTAET U JIOTOJHSIET UCIIONHUTENb). BU3yanbHBIN 1 aBTOMAaTH3MPOBAHHBIA METO/bI KIMEIOT CBOU JIOCTOMHCTBA
Y HEJOCTaTKH.

5.4 lemudpupoBavHbie IPU3HAKUA 00bEKTa

Jewughposounsvie npuznaku — cBOWicTBa 00BEKTOB, HALIEAIINE OTPAKEHNE HA CHUMKE U HCIIOJIB3yeMbIe JUIS Paclio3HaBa-
HUSL. BBIIensior e rpynmnsl JemndpoBOYHBIX IPH3HAKOB - IpsamMble (00uie, OCHOBHbIE) U KOCBEHHbLE (CNeyudnbHble).
[psimble menuppoBOUYHBIC MPU3HAKK — CBOHCTBA 00BEKTA, HAXOSIINE HEITOCPENCTBEHHOE 0TOOpaKeHHE Ha CHUMKAX, MPH-
cymie caMuM o0bekTaM. Ceoticmea npsmuix npusHaxkos (10 JaHHBIM Pa3HbBIX aBTOPOB):

2ceomempuyeckue — hopma, KOHQUrypanus, pasmMep, 00beM, pUCYHOK 00BEKTOB WU CInpyKmypHble (JUHEWHbIE U 00BEMHBIE),
obwue (homoepammempuyeckue) — POTOTOH, LIBET.

WHorna no0aBIsioT — 3auMHOe pacnonoxicenue,

Mo npyrum JaHHBIM K IPAMBIM JeIIH(POBOYHBIM NIPU3HAKAM OTHOCUTH TPU IPYIIIBI IPU3HAKOB!

1. eceomempuueckue (popMma, TeHb, pazMep);

2. sapxocmHvie (POTOTOH, YPOBEHb SIPKOCTH, LIBET, CIIEKTPAJILHBIA 00pa3);

3. cmpyxkmypubie (TEKCTypa, CTPYKTYpa, PUCYHOK).

T'eomempuueckue npuznaxu (popma, menn, pazmep). @opma — 310 HanbdoIEe HAJAESKHBIN, T.€. HE 3aBUCSIIUN OT YCIOBUIMA
CheMKH, mpusHak. Harir rima3 Hanbosee yBepeHHO pacro3HaeT UMeHHO (hopmy 00bekToB. C M3MEHEeHHeM Maciitaba CHUMKOB
bopma 00beKTa HA CHIMKE MOXKET HECKOJNBKO H3MEHSIThCS, 3a CUeT MCUE3HOBCHUsI ieTalell oHa yrpomiaercs. Ha aspocHuM-
KaX, MOJYYCHHBIX KOPOTKO(DOKYCHON KaMepoit, Gpopma MIOCKHX 00BHEKTOB MCKaKaeTCs Ha Kpasx CHUMKa. To ke Mporcxo-
JIUT, €CITU 0OBEKTHI PACIIONATAOTCS HA HAKIIOHHON MOBEpXHOCTH. Ha KocMudecKux CHUMKAx (popMa 00bEKTOB, HE HMEIOTIINX
BEPTHUKAIILHOTO MPOTSDKEHUS, MepefaeTcs MpakTHIeCKy 0e3 uckaxeHuid. Qopma 6 niane — IIaHE YaCTO UCIONB3YETCs MPU
pacro3HaBaHUH 0OBEKTOB, CBSI3AHHBIX C JCATEIBHOCTHIO YEJOBEKA, TAK KaK OHH (Kak MPaBUIIO) UMEIOT (opMy, OIH3KYIO K
MPaBUJIBHOH TeOMETPHIECKOi. Tens - nenmppoBOYHbBIH PHU3HAK, TIO3BOMSIONINI CYIUTh O IPOCTPAHCTBEHHOU (opme 00b-
eKTOB Ha OJAMHOYHOM CHHUMKE. Bunsl TeHeil: coocmeennas, naoarowasn. Cobcmeennas merb no3BojseT CyIUTh O TIOBEPXHO-
CTH 00BEKTOB, UMEIOIINX 00BbEMHYIO (hOpMY: pe3kast rpaHMIla TEHH YIIOBATHIX OOBEKTOB XapaKTepHa JUIs KPBIII JOMOB, a
pa3MbITas — CBHJCTENBCTBYET O IUIABHOH MOBEPXHOCTH, HANPUMEp, KPOH JepeBbeB. [ladarowjas meHb urpaeT OrPOMHYIO
poitb. Onpesenser BepTHKATbHYIO MPOTSHKEHHOCTh U CUITY3T 00bekTa. [103BONISAET CPaBHUTH OOBEKTHI 1O BHICOTE.

Pasmep obvexma — He BIIONIHE HaASKHbINA npu3Hak. [Ipu nemmpupoBaHuy dale UCIOIB3YIOTCS HE aOCOMIOTHBIE, a OTHO-
CHUTEJIbHBIE Pa3Mepbl 00BEKTOB.

SIpKocTHbIE IPU3HAKU (YPOBEHD APKOCTH, (POTOTOH, IBET, CIEKTpaIbHbIA 00pa3). Ha BO3MOXKHOCTD I'€0IOrHYECKOro Aemud-
PHUPOBAHUS CYLIECTBEHHO BIUAIOT CIIEKTPATIbHBIC XaPAKTEPUCTUKH (CTEIIEHb KOHTPACcTa Te0JIOTMYECKHX TeJl, OTIMYAIOIIUXCS
IO CHEKTPaJIbHOM sIpKOCTH). [Ipn MHOTO30HAIBHON ChEMKE B pa3HBIX CIEKTPAJIbHBIX HHTEPBaJIaX re0JOrH4ecKue Tena, CHi-
ThI€ NP PA3JIMYHBIX IOTOJHBIX YCIOBUAX, OTOOPaXKAIOTCA Ha KOCMUUYECKUX CHUMKAX C pa3sHOH CTENEeHbIO KOHTPACTHOCTH.
Ocsewjennocms 3eMHOU NOGEPXHOCMU, T.€. KOJIUYECTBO CBETOBOM SHEPIHH, IPUXOIAIIESHCS Ha €IUHUILY IIOIAIH, IPEUMy-
IIECTBEHHO CKJIQABIBACTCS U3 NMPAMOM U PACCEsIHHO i COJTHEUHOH pajualiy, COOTHOLIEHHE MY KOTOPBIMU MEHAETCS B
3aBUCUMOCTH OT:

- BeIcoThl CoJHIa,

- KPYTHU3HBI

- OPHEHTUPOBKHU CKIIOHOB.

[Tpu Beicokom ComHile peobiasact npsamast pagnallis, 4To MIPUBOIUT K PE3KUM PA3IHUYHSIM B OCBEIIICHHOCTH CKIIOHOB pa3-
HO# DKCITO3UIINK: OJIHU CKITOHBI OKa3bIBAIOTCS OCBEIICHHBIMH, JPYTHE — B TCHH WITH MONYTeHHU. B scHBIH, 6e3001auHbIi
JICHb B OKOJTOIOJTYICHHBIEC YaChl OCBEIIIEHHOCTh CKIIOHOB MOXET PA3IN4aThCsl B UeThIpe—IIiecTh pa3. TeHH B 3TO BpeMs 3a-
HUMAIOT HAUMEHBIIYFO TUTOMIA/b, HO 3aTO IUNIOTHOCTh MX OYEHB BEITHKA, MTOATOMY OOBEKTHI B TEHSIX PACTIO3HAIOTCS OYCHb



HEYBEPEHHO WM HEe pacro3HarTcs BoBce. [Ipu HuzkoM ColHIle BO3PACTALT OIS PACCESTHHOM paJHallii, TeHH CTAHOBSITCSI
0oJiee MPO3payHbIMH, XOTS U 3HAUYUTEIHHO OONBIIUMH TI0 TUIONIA11. Pa3HHUIA B OCBEIIEHHOCTH CKIIOHOB Pa3HOW SKCITO3HIHN
YMEHBIIACTCS. YpogeHb sipkocmu (CHeKmpaibHas OmpadicamenbHds cnocoOHoCmy). SIpKOCTHBIE NEMTUPPOBOYHbIE TPUZHAKH
CBSI3aHBI C OJIHMM H TEM e CBOHCTBOM OOBEKTOB MECTHOCTH — CIICKTPAILHOM OTPaKaTeIbHON CIIOCOOHOCTHIO:

- (oroToH (MK TOH poTon300paKKeHus),

- YPOBEHb SIPKOCTH (MJIM KOJUPOBAHHAS SPKOCTH),

- IIBET,

- CIIEKTpaJIbHBIN 00pa3.

Cnexmpanvhasn ApKocms Ha YEEeMHBIX U MHOZO30HANLHBIX CHUMKAX:

Ha 1BeTHBIX — CIIeKTpabHas SIPKOCTh 0OBEKTOB 0TOOPAXKACTCS YGemoM,

Ha MHOr030HaJIBHBIX — CIEKTPaJIbHAS IPKOCTh OOBEKTOB OTOOPAKACTCS «CHeKmpaibHbiM 00pazomy» (HAOOPOM TOHOB WA
YPOBHE# APKOCTH B 30HaX). Ha 1Ikajze TOHOB ONTHYECKask TNIOTHOCTD KaXKION CTYIICHH H3MepsieTcs (Ha JCHCUTOMETPE) U
TIOJTY4aeTcsl YCJIO0BHOE Ha3BaHue (GOTOTOHA. PomomoH — 3TO ONTHYECKAs TNIOTHOCTh M300payKeHus1 Ha uepHO-0emnbiX (oTo-
OTIEYATKAX MPHU BU3YaTbHOM aHAIH3e. DTOT MPU3HAK SBISAETCS (DYHKIMEH HHTETPANTbHON HIIH 30HATIBHOM (B OTHOCHTEILHO
Y3KO# 30HE CMEKTpa) IPKOCTH 00heKTOB. Ta e MHTErpanbHas MM 30HATbHAS SIPKOCTh Ha IHU(POBBIX CHUMKAX 3aKOJUPOBa-
Ha YPOBHSIMH SIPKOCTH IIKaJIbI OOBIYHO U3 256 Ynciia CTyIeHeu.

Ta6:.1 [llkasa TOHOB /ISl BU3yaJIbHOTO JIemi(prpoBaHHus

®DoTOTOH [IpuHIun BeIENEHUS 3HayeHre ONTUYECKON
TUIOTHOCTH
Benbrit Kpaitauit Bu3yanbHO pa3inuuMBbIil 0.1 u menee
[TouTn GemnbIi ITnotHOCTH Byanu 0.2-0.3
Caetio-cepbiit MuHuMasIbHAS TUIOTHOCTH OOJIBINMHCTBA (DOTOM300paKCHUH 0.4-0.6
Cepolif CpezHsist ITIOTHOCTH OOJIBIIMHCTBA (POTON300pasKeHNH 0.7-1.1
TemHo-cepbIit MaxkcuMasbHasl ITIOTHOCTh OOJIBIIIMHCTBA (POTON300paKCHU 1.2-1.6
[TouTn yepHbIit ToH, npeBBIMIAIOINI MAaKCUMAIIBHYIO TNIOTHOCTH OOJIBIIMHCTBA (O- 1.7-2.1.
TOU300paKCHUI
UepHslii Kpaitanit Bu3yanbHO pa3anuuMbIi TOH HIKAJIBI 2.2 u Oosee

Hcnonp3oBaHue JaHHOIO METOA:

- IIpn KOMIIBIOTEPHOM SBIIAETCSI OCHOBHBIM,

- I1pu BusyapHOM JeMU(pPUPOBAHUU pexe (Jalle IIPU YepHO-0eI0i CheMKe 110 OAMHOYHBIM CHUMKAaM C MCITIONb30BaHUEM
IITKAJIbI TOHOB).

Henocratku criekTpajgbHOrO METOAA!

- VI3MeHYHMBOCTb CIIEKTPAIbHOM APKOCTH 00BEKTa (3aBUCUMOCTh OT BbICOTH! COJIHIIA U IIPO3PaYHOCTH aTMoc(epbl),

- 3aBHCUMOCTSD OT (ha3bl BET€TaTUBHOIO Pa3BUTHA,

-HEOJIHO3HAYHOCTh M300Pa3UTEIbHBIX CBOUCTB CHEMOYHBIX CUCTEM,

-3aBUCUMOCTB OT YCIIOBHH (POTOXUMHUYECKOH 00pabOTKH,

-DOTOTOH, YPOBEHB SIPKOCTH, IIBET ¥ CIIEKTPAJIBbHBINA 00pa3 OHOTO U TOr0 K€ 00BEKTa Ha Pa3HbIX CHUMKAX MOTYT CHJIBHO
u3MeHATbCs. CIpyKmypHole (DUCYHOK, MeKCIypa, CmpyKmypa).

Texcmypa — coueTaHue 3JIEMEHTOB U300paKEHNUS — pa3nius B pOTOTOHE.

Cmpykmypa — KpyIHbI€ DJIEMEHTBI, Y KOTOPBIX pacro3HaroTcs popMa u pazmep.

Pucynox — HECKOJIBKO Pa3IHMYHbIX CTPYKTYP, (POPMHUPYIOUINX YCTOWYMBBIE COYETAHMSI, TUITMYHBIC IS ONPEACICHHBIX 00hEK-
TOB 3eMHOM MOBEPXHOCTH. PUCYHOK U300padiceHst — 3TO CIOKHBIN, HO CaMblil HaIeXKHBIN pu3HaK. OH MpeCTaBIIsieT cove-
TaHue OOBEKTOB M UX YacTel ompesiesieHHol (opMbl, pazMepa u ToHa (1BeTa). KocBeHHble npu3HaKku (cneyuanshsle) pu-
3HAKH T10 UHOUKATNOPAM: --- 2eoMoponocuueckue (popma peiveda, cmpoerue 2uopocemu,),

-eeobomanuieckue,

- anmponozenmvie U 3002eHHble,

- noyea,

- NPUPOOHbIE MEPPUMOPUATLHBIE KOMNIEKCDL,



-NPOAGIAIOUUECS 8 2EHEMUUECKUX 83AUMOOCUCMBUIX C OPYyeUMU 00BEKMAMU,

- uno2oa @omozennvie ((homomon, omozpammomempuieckue, XapaKmepHulil pUCyHoOK).

KocBeHHbIe PU3HAKK JISIISIT Ha TPU TPYIITBI HHANKATOPOB:

1.  Obwexmos — 0OBEKTHI, HE M300pa3HUBIIMECS HA CHUMKE (HAIpuMep, OTCYTCTBUE HA CHUMKE JIOPOT'H Ha MepeceueHnH C
peKoii IperoaaraeT HaJuIue MocTa Win 0poza),

2. Cesoticme 06vexmos (dalie CKpbIThIe) — HAalpUMep, HHANKATOPOM TOPHO-000raTUTEIBHBIX MPEANIPUSTHH OKa3bIBAIOTCS
OTCTOMHUKH (BOJIOEMBI, UMEIOIINE B IUTaHE KOH(PUTYPAIHIO OJIM3KYIO K TIPaBUILHOM,

3. Jleuocenus unu usmerenull — 0ObEKThI-MHUKATOPHI TUHAMHUKH, KOTOPbIE TIO3BOJISIFOT BBISIBUTH HAJIMYKE JBUKECHHS HITH
BPEMEHHBIX U3MEHEHHH 110 MaTepHaiaM OJIHOH CheMKH (HapUMep, MyThEBbIE TOTOKH, BHIHOCUMBIE PEKaMH B ITPUOPEIKHYIO
30HY 03€p HJIM MOpPEH, TOBOPST O TEUEHUHU B IPUIIOBEPXHOCTHOM CJI0€ BOJIbl. OpHUEHTHPOBKA MIECUaHBIX JIIOH ITO3BOJISIET OIl-
pelenuTh HanpaBiieHHe Peo0IIaatouX BETPOB MO 0OHApyJiceHuemM TTIOHUMAETCsl YCTaHOBIICHNE 00beKkTa 0e3 onpeielieH s
€ro CyIIHOCTH. BIsiBIIeHHE 00bEeKTa C OIpeielIeHHeM KaueCTBEHHBIX U KOJIMYECTBEHHBIX XapaKTEPUCTHK €ro CYITHOCTH SIB-
JISIETCSI PACIlO3HABAHUEM.

T'enepanuzayusn uzoéparcenus - 5To cTerneHb 000OUIEHUSI CIEKTPAJIbHBIX U TEOMETPUYECKUX XapaKTepUCTHK JaHamadra
¢dororpadupyemoii TeppuTopun. Melkue AIEeMEHTHI JaHmadTa U reoJ0rnueckoro CTpoeHust 00beMHEHbI HA KOCMHUYECKOM
CHHUMKE B OoJiee KPYIHBIE, T. €. 2eHepau3oeansl. B pesynbrate 3Toro B ((OpMUPOBAHUH U300pPAKEHUST HA KOCMHYECKUX
CHMMKaX BBISBJISIETCS BEyIIasi POJb FEOJOIMYECKUX U MIPEXK/IE BCEIO0 TEKTOHUUECKOTO (PakTOpOB.

Knaccughuyuposams 06vexm — 3T0 OTHECTHU €TI0 K ONPEICIIEHHOMY KJIacCy M MPUCBOUThH €MY YCJIOBHBIH 3HAK, a HHTEpIIpe-
THUPOBATh — ONPENIEUTH COCTaB 00BEKTA U TMHAMHKY €r0 Pa3BUTHS. DTH MOHSITHUS, BBEJACHHbIC ISl TOIOrpapHIEcKOro Je-
1 pUpOoBaHUsi CHUMKOB A.B.AKOBEIIKUM, B 00IIIEM BEpHBI U JUIsl T€OJIOTHUECKOro e (pUpOBaHHs, KOTOPOE 3aKITI0YaeT-
Csl B BBISIBJICHUH M YCTAHOBJICHUH T'e0JIOTMUYECKOM MPUPOJIBI 00BEKTOB, HE TOIBKO BBIXOJSIIUX HA 3€MHYIO TIOBEPXHOCTh U
HAIIEANINX PSIMOE OTPAKEHHE CHUMKAX, HO U CKPBITHIX PACTUTENBHBIM TTOKPOBOM, PBIXJIBIME OTJIOKECHUSIMH, TUTUTHBIM YeX-
JIOM | TIPOSIBJICHHBIX Ha CHUMKaX OTIOCPEOBAaHHO Yepe3 pa3iiMyHbIe JIeMeHThI Janamadra. V3 onpeneneHus BHITEKAET, 4TO
BBhIpaXkeHue «IemudprpoBaHre 00beKToOB (penbeda, paCTUTEIBHOCTH U T.J1.)» HE BIIOJIHE TOYHO, MPaBHIbHEE TOBOPUTH O
«aemupprupoBaHUY N300paKEHUH OOBEKTOB» WITH «JIeMIH(PPUPOBAHUN H300PaKESHHUID).

HNunuxaTop. OnpeneneHue oJHUX KOMIIOHEHTOB JIaHIadTa 110 APYruM, (pU3nOHOMHYHBIM, JIETKO OITO3HABAEMbBIM Ha
CHHMMKE, TaK Ha3bIBAEMBIM WHMKATOPaM, — PacIipOCTPaHEHHBIH ITprueM reorpapuyeckoro aemmbpupoBanus. Mnoukamop —
9TO HAaOJFOTaeMbIi Ha CHUMKE MPU3HAK, KOTOPBIH IMTO3BOJISICT YCTAHOBUTE MPYOHOHAOMOO0AeMblll WU CKPbIMbILL TSOIOTHY e~
CKUii 00beKT. VI3BEeCTHO, YTO HAIMYKE PBIXJIBIX OCAJIKOB, CEPIICHTUHUTOB, TIIMHUCTHIX CIAHIEB, BBICOKAs CTEIIEHDb Pa3po0-
JICHHOCTH TIOYB (TIOPOJT), MOBBIMICHHBIH TEIIIOBOW MIOTOK M BBIXOJIBI TEPMaJIBHBIX BOJI (CIIOCOOCTBYIOIIHE TNIACTUYHOCTH TIO-
POM) — CHMXKAIOT KOHIIEHTPAIHIO HanpshkeHus. KoHIeHTpalysl HarpsHKEHUs OBBIIIAETCS B aKTUBHBIX 30HAaX (CKPBITHIX Ha
TITyOWHE IO TOJIIIEH HEMCIOIMPOBAHHBIX OTJIIOKEHNH ), TEKTOHMYECKUX MTOKPOBAX WU CIIOSIX 36MHOH KOPBI C MHBIM (4eM
Ha IIyOWHE) PACIIOIOKEHUEM aKTHBHBIX CTPYKTYp. Hanbomee onacHbie 30HBI — 3TO YYaCTKH COUJICHEHHS Pa3JIOMOB Pa3HBIX
HAaIpaBJICHNH, aKTHBHBIE B PA3HBIX CIIOSIX 3eMHOM KOpbI (npumep: Llentpanbueie Kbi3putkymsl). B ocHoBe nanamadTHO-
WHIMKaIMOHHOT O METO/Ia IeM(pUPOBAHHUS 3aJI0KEH:

- aHAIN3 KOPPEISAIIMOHHBIX CBSI3CH BBISBICHHBIX Ha CHUMKaX (JOTOAHOMAITHIA C BHEITHUMH U BHYTPEHHUMH KOMITIOHCHTAMH
na"gmadra - AemuppUPOBaHIE TEOIOTHUECKHX 00BEKTOB MTOCPEICTBOM MX WHIUKATOPOB, MM KOCBEHHBIX JIENIH()POBOYHBIX
MIPU3HAKOB. Pa3nuyaror 4acTHbIE U KOMILIEKCHBIE HHINKATOPBIL:

- 4aCMHbLIMY WHIUKATOPAMH Yallle SIBJISTFOTCS PACTHTENILHOCTD U pelbed,

- KOMNJIeKCHbIMU THJUKATOPAMU SIBIISIETCST OOJIUK IIPUPOIHO-TEPPUTOPHATIBHBIX KOMITIEKCOB (YTO OTHOCUTCS K JIaH{magT-
HOMY METOJIY el prpOBaHHs).

HnouxayuonHvle c6s3u — 3TO CBS3U SIBHBIX, (PU3MOHOMHUYHBIX KOMIIOHEHTOB JIAHIIA(TA CO CKPBITBIMHU I'€OJIOTMYECKUMH
ctpykTypamu. Ilpumenenue Koceennozo dewugdpuposanus. Poirb KOCBEHHBIX JCITH(PPOBOYHBIX MPU3HAKOB TEM OOJIBIIIE,
YeM MeJlbue MaciTad CHUMKOB M OOJIbIlle 0XBaT TeppuTopuu. [1oaToMy X yalie UCHONb3YIOT P 2eoepaduyeckom nermmd-
PUPOBAHMH (SIPKUM TPHUMEPOM PUMEHEHUs JTaHAIIa(QTHOrO METO/Ia CITY)KHUT MU3yd4eHHE U KapTorpadrpoBaHHeE MMOI3EMHBIX
BoOJI, perbedoodpaszoBanue, GopMuUpoBaHKe OeperoB Mopeit u T.1.). [Ipu monoepaghuueckom nemmppupoBaHUN — UX UCTIONb-
3YIOT PEAKO.

I'maBa 6 OHEHKA KAYECTBA PE3YJIbTATOB ADPO®OTOCBEMKMN.

KauectBo MaTepuainoB aspohoToChEMKH oLeHUBaeTcs 10 GororpaduueckuM U (hOoTOrpaMMETPHUECKUM ITOKA3aTEN M.
dororpaduueckoe kauecTBO MPOBEPSAETCS CIUUEHUEM adpodHIbMa C 3TAJOHOM WM IOCPEACTBOM (hOTOMETPUUECKHX OIpe-
neneHuit mwioTHocTell. [IpoBepsercs Taxke KauyecTBO M300pakeHUs] KOOPJUHATHBIX METOK, Y4aCOB U YPOBHS, OTCYTCTBHE Me-
XaHUYECKUX IOBPEXKICHUM AMYIbCHU U T. .

DoTorpaMMETpUUECKOe KadeCTBO OLICHUBAETCS C ILIENBI0 ONPEAENICHUS] COOTBETCTBHUS IApaMeTpoB IOJNYYEHHBIX CHUMKOB
3aJlaHHBIM NapamerpaM ¢otorpadupoBanus. Ilo u3mMepeHHIM Ha HAKUAHOM MOHTa)Ke IPOBEPSIIOT: COOTBETCTBUE IIEPEKPhI-
THH CHUMKOB; NIPAMOJIMHEHHOCTH MapIIpyTOB a3po(OTOCHEMKH U IapajlIeIbHOCTH 0a3ucoB (GoTorpadupoBaHus CTOPOHAM
CHUMKA («EJOYKI») AOMYCTUMBIM 3HaueHUAM. [1o M3MepeHusIM CHUMKOB YCTaHABIMBAIOT TAKXKE COOTBETCTBHE (PAKTHIECKON
BBICOTHI (hoTorpaupoBaHusl 3aJaHHOMY 3HAUCHUIO; OLIEHHBAIOT IpeebHbIE YINIbl HAaKJIOHA CHUMKOB U BBIDABHUBAHHE
¢unpMa B IIOCKOCTh. B macnopre a3podoTochEMKM yKa3bIBAIOTCS: THII caMOJIETa, HA KOTOPOM YCTaHOBJICHA alIaparypa;
(boxycHOe paccTosHUe aspodoToanmapara U IMOCTOSHHbBIE CTATOCKOIIA; PACCTOSHUE MEXy KOOPJUHATHBIMU METKaMH IpH-
KJIaJIHOM PaMKH WM KOOPAMHATHI ONTHYECKUX METOK; BEJIMYUHA (DOTOrpaMMETPHUYECKOl AUCTOPCHM 110 OCSIM M 30HaM; KO-



OpAMHATHI TJIaBHOM TOYKH.

Bei6op TexHONOrMM 00paOOTKM CHUMKOB (aHAJIOTOBBIM OHA WM IM(POBOI) Majo BIMSET Ha XapakTep JIETHOChEMOYHBIX
pador. [lanbiie 3ToT (pakTop CTAHOBHUTCS MPHUHIMITHAIBHBIM. HO psili IPOIIECCOB SBIISIOTCS OOIIMMU IS JTFOOO0I TEXHOIOTHH.
K HIM MOXHO OTHECTH TpaHC(OPMHUPOBAHUE CHUMKOB, CTylIeHHE CeTH ((POTOTPUAHTYIISIMIO) U ACIIU(PPUPOBAHHE.

Meroarka OLIEHKH, a TaKKe KaueCTBEHHBbIE U KOJMUYECTBEHHbIE XapaKTEPUCTUKU JOMYCTUMBIX IOKa3aTeneil nnmara-
IOTCSl B HOPMATHBHBIX JOKYMEHTAX WIHU B CIIEIUATIbHBIX TEXHUYECKUX YCIOBHUIX.

Ha npousBozcTBe OIIEHKY HAUMHAIOT C MPOCMOTPA KOHTAKTHBIX OTIIEYAaTKOB, OOpAIIAIOT BHUMaHUE HA Ae(EeKTHI (TOU-
Ka, TATHO, M0JI0Ca), MEXaHUYECKHE TIOBPEXKICHUS SMYIbCHH. 3aTeM OL[EHUBAIOT (OTOrpauueckoe KayecTBO N300paKeHNH —
popabOTKy CBeTa W TEHEH Y4acTKOB M300pa)KeHUsl, OTCYTCTBUE HM3IIMIIHEH KOHTPACTHOCTU W Byalld, YaCTUUHYIO MJIH 00-
LIYIO HE PE3KOCTh U300pakeHus. Pe3ynbTaThl 3alUCHIBAIOT B TAOJIHILY.

BaxxHyto ponb npu olLieHKe KauecTBa UrpaeT HaKUIHON MOHTaX. COCTaBISAIOT €ro U3 KOHTAKTHBIX OTIIEYaTKOB Ha uep-
TEXKHOM JOCKe, M HAYMHAIOT eT0 MOHTHPOBATH C JIEBOI'O CHUMKA MapuipyTa. DTO MO3BOJISAET BUAECTh HOMEP KaX/JI0r0 CHUMKA.
PackiasibIBaloT CHUMKH 110 MapUIpyTy, UCTIONB3YsS HoMepa (GOTOCHUMKOB. OTpeeNsioT HarpaBieHne MapmpyToB. [Ipukpe-
ITMB TIEPBBI CHUMOK, HAaKJIa/IbIBAlOT BTOPOH, TaK, YTOOBI COBMECTHJIMCH KOHTYPa B 30HE IPOJOIBHOIO MEPEKpPHITHS. B cruiny
Pa3IMYHBIX MIPUYUH JOOUTHCS TOYHOI'O COBMENICHUS HE YIAacTCs, TIO3TOMY BO3HMKAIONIME TOTPEIIHOCTH PaBHOMEPHO pac-
MIPEIENAI0T K MPOTHUBOIOIOKHBIM KpasiM CHUMKA. [1o HAKHWAHOMY MOHTaXy ONpPENeNAoT — NpoAoiIbHOe nepekpritue. I1po-
JIoJIbHOE P MepeKphITHe U3MEPSIOT CHelHUaIbHOM THHEHKON, porpa ynpoBaHHON B MPOLEHTaX. 3aTeM ONpPeNeatoT MPsMo-
nuHeHoCTh (K) IUIs MapuipyTa, y KOTOPOro OTKIIOHEHHE CHHUMKOB OT €ro OCH MakcHMMaybHO. OIEHHBAeTCs MPsIMOJTUHEH-
HOCTH OTHOIIEHHEM CTpeJIKH Iporuda / K juuHe Mapumpyra L, BelpakeHHBIM B %. Criocod M3MepeHus ykazaH Ha pUCYHKE
6.1.
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OreHrBaeTcs NpsSMOIMHEWHOCTH IO popmyste 6.1 u Beipakaercs B %.

Puc. 6.1

K =2x100% (6.1)

P

Ine:
[ cTpenka nporuba
L nnuna mapipyra

HenapasnensHocTh 6a3uca cTopoHe (POTOCHUMKA BBIPAXKAETCSI YIJIOM €. YTOJ € U3MEPSIIOT MEXAY JIMHUEH XX, COSIUHSIONIEeH
KOOpJIHWHATHBIC METKH CHUMKA, M OCBIO MapIpyTa (PUCYHOK 6.2).

A

Puc. 6.2

Vron u3MepsieTcst TPaHCIIOPTHPOM.

B pe3ynbrate BHIMONHEHUS JETHO-CHEMOYHBIX pabOT IS MOCIeayomeil (hoTorpaMMeTprueckoil 00pabOTKH MMOTyJaroT ad-
POHETaTHUBBI, KOHTAKTHBIE OTIICYATKH, PENPOAYKIIUA HAKMIHOIO MOHTaKa M UX HEraTHUBBI, HETATHBBI MMOKA3aHUH CHennpubo-
pOB, macmopt a’spodoTochEMKU. B macmopte aspohoTOCHEMKH YKa3bIBAIOTCS: THIT caMoiéTa, Ha KOTOPOM YCTAHOBIICHA aIl-
napartypa; hOKyCcHOe paccTosHHE adpodoroaniiapara U MOCTOSIHHBIC CTATOCKOIA; PACCTOSHUE MEXIY KOOPIAUHATHBIMH MET-
KaMH{ TPHUKJIAJAHON PaMKH HIIM KOOPAMHATHEl ONTHYECKUX METOK; BeIMYHMHA (POTOrPaAaMMETPHUECKOM TUCTOPCHUH IO OCAM U



30HaM; KOOPJAUHATBI IJIaBHOM TOYKH.

I1asa 7 CIIOCOBBI HIOCTPOEHUSA IIJIAHOBOM ®OTOTPUAHIYJIALUU

7.1 O0mmue cBeneHus O IIaHOBOH (POTOTPUAHTYIISIINH
dotoTpuaHTy ISIIUs STO KaMepalbHOE CIYIIEHWE CETH OINO3HAKOB, MOJTYYEHHBIX B Mpolecce MojieBbix pabor. CymiHOCTh
(OTOTPUAHTYIISIIMY B TIOCTPOSHUH IO CHUMKaM MOJIEITH, €€ OPHEHTHPOBAHUHU U ONPEEICHUH KOOPAWHAT TOYEK CIYIEHUSI.
Ecnu onpenenstor TOIbKO IJIAaHOBBIE KOOPJMHATHI TOYEK, TO ()OTOTPUAHTYIISIIUIO HA3bIBAIOT IUIOCKOCTHOM, a €CIIM BCe TPH
KOOpJIMHATHI — IIPOCTPAHCTBEHHOH. B Hacrosiiee BpeMs Ha NMPOW3BOJCTBE UCIIONB3YIOT B OCHOBHOM, IPOCTPAHCTBEHHYIO
¢dororpuanrynsmo. Kinaccuuiupyror ee Takke 1Mo KOIWYECTBY MapIIPYTOB, YYaCTBYIOUIUX B IIOCTPOSHUH MOJIENH H IPH-
MEHSEMBIM TEXHHYECKUM CPEJICTBAM.

B 3aBucHMOCTH OT IOCTPOEHHMS CETH Pa3INYalOT AHAINTUYECKHE CETH U rpadryeckre ceTH. B aHanuTryeckoii mpo-
CTPAHCTBEHHON (OTOTPUAHTYISIMN ITOCTPOCHHE MOJIENM U ONpe/ieleHHe KOOPIMHAT TOYEK CIYIIEHHWS BBINOJHSAETCS Ha
OBM no pe3ynbraTaM U3MepeHusi CHUIMKOB Ha CTepeoKoMIaparope (aHaIUTHYECKOM CTEpeonpruOope) WU HEOCPEICTBEHHO
Ha OBM. DTOT BapHaHT He HaKJIa/IbIBAET OrpaHMUYEHUI Ha OpMaT U 3JIEMEHTHl OPHEHTHPOBAaHUS CHUMKOB. OH OTiIn4aercs
HaWBBICHICH MMPOM3BOAUTEIHHOCTHIO TPYZA U TOYHOCTBIO, TaK KaK B MpoIlecce MAIIMHHOW 00pabOTKH pe3ylibTaToB M3Mepe-
HUH yYUTBHIBAIOTCS BCE CUCTEMATHYECKUE IOIPEIIHOCTH, BIMSHUE KOTOPBIX MOXKHO BBIPAa3HTh B MATEMaTHYECKOH (opMe.

I'padudeckue ceTH 3TO CETH, IOCTPOCHHBIC rPaUISCKUM CIIOCOOOM IO UMEIOIIUMCS (poTorpadMuecKuM MaTepua-
nam. [InockocTHas GOTOTpHAHTYJISIIKUS C ONPEAEIEHHON CTETIEHbI0 TOYHOCTH, MOXKET OBITh BBITIONHEHA TPa(UUECcCKUM CIIO-
coboMm. B 0CHOBY MIIOCKOCTHOW (hOTOTPUAHTYIISIIMU TIOJIOKEHO BaYKHOE CBOWCTBO IUTAHOBOI'O CHHUMKA, 3aKIJIIOYAIOUIErocs: B
TOM, YTO TP MaJbIX YIJIaX €ro HakjoHa U HEe3HAUYNUTEIbHOM peiibe)e CHUMAaeMOH MECTHOCTH LIEHTPaJIbHbIC YIJIbl HA CHUMKE
PaBHBI LIEHTPAIBHBIM YIJIaM Ha MECTHOCTH. Bo3HHKaromMe Ipu 3TOM MCKa)KEHHsI, BBI3BaHHBIC HAKIIOHOM CHUMKA, HalpaBlie-
HBl B TOYKY HYJIEBBIX HCKa)KEHWH, a MCKa)XEHHs 3a pelibed) MECTHOCTH — COOTBETCTBEHHO B TOUKY Hamupa. [Ipu miaHoBoi
a’pPOCHEMKE 3TH TOUKH HAXOAATCS OKOJIO TJIAaBHOM TOYKH. Y CTaHOBJIEHO, YTO 3aJlaHHAS! TOYHOCTD MPOBEJCHUS PaIHAIBEHOTO
HAIPaBJICHUS] MOXKET OBITh JIOCTHT'HYTA, €CIIM BEPIIMHOM €ro Ha CHHUMKE OyleT B3sTa JIt00as KOHTypHas TOYKa B Ipeenax
OKPYXXHOCTH, OITUCAaHHOH paauycoM R okoio riaBHOI Touku. Pe3yiabpraTel rpadMueckoi TPHAHTYIISIIMA MOTYT OBITh HCIIONb-

30BaHBbI 1151 TpaHC(HOPMHUPOBAHUS a9PO(POTOCHUMKOB.
7.2 I'papuueckuii criocod mocTpoeHust MapUIpyTHOH (POTOTPHUAHTYIISLIUN

HOCTpOCHI/Ie IJTAHOBOM q)OTOTpI/IaHFyHHLH/II/I, l"paq)PI‘IeCKI/IM CHOCO6OM, IIPONU3BOJUTCA B TaKOU OCIICA0BATCIIBHOCTH.
3. BI)IGI/IpaIOT 1 HaKaJbIBAIOT pa6oq1/1e HEHTPBI HA Ka)XAOM U3 CHUMKOB. JIJ'IH OTOro COCAUHAIOT KOOpAUHAT-
Hble MeTKd X B Y CHHUMKa MpAMBIMHA JIMHUAMMU. Touka NEPECCUCHUA OTUX TIPAMBIX 6yz[eT IJ1aBHOH TOYKOM cHUMKa. Ecnm
TJIaBHas TOYKa HEC COBIIagacT, ¢ KaKUM 00 YETKUM KOHTYpOM (n}06a;1 XapaKTCpHas TO4YKa CHI/IMKa), TO U3 Z[aHHOﬁ TOYKH

I .
TIPOBOJIAT OKPYKHOCTb PagHycoM _— (rme f - dokycHOe paccrosiHre POTOKAMEPHI, MM), B IIPEJIENIax STON OKPY>KHOCTH HaKa-

JIBIBAIOT YETKUIM KOHTYP, KOTOPBIM OMPEAessIOT U HAKAJIBIBAIOT HA APYTHUX CHUMKaX. HakomoThle EHTPBI OTMEYAIOT KBajpa-
ToM. (puc7.1)

@ 5-6 MM
(,b§ HaKoIl
@ OmnopHas Touka CBs3ymonas Touka
JIHHHA
oomomar @ 7-8 mm
@ 5-6 MM
=
> PaGounii T
© . a00ounii LeHTp paHchopMaIIMOHHAs TOUKA
o]
Puc. 7.1
4, BrIOuparT ¥ HaKaJbIBalOT TPAaHCPOPMAIMOHHBIC, CBA3YIOIIME M OIOPHBIC TOUKH. TpaHc(HOpMaIOHHBIE

TOYKH (B KayecTBe MOMOOHBIX TOYEK HEOOXOJMMO B3STh TOYKH M300PaKEHHBIX Ha CHUMKaX OOBEKTOB, HMEIOIIHX YETKHE
KOHTYpbI). X BBIOMPAOT B 30HE MEPEKPHITHS IBYX CMEKHBIX CHUMKOB, B IpefiesiaXx ux pabounx 30H. Hakonoreie Touku 00-
BOJIAT ABYMsI OKpY>KHOCTMHU (puc. 7.1). TonmmHa TuHUE 00BOIKH NoDKHA ObITh B npenenax 0,2-0,3mm. Tpanchopmanuon-
HBIE TOYKH 10 BO3MOXXHOCTH pa3MeNIaoT B yrilax paboueil MIonaaKy CHIMKa.

Ilocne aToro BI)I6I/IpaIOT 1 HaKaJIbIBaIOT CBA3YIOHIHUC TOYKH. CBFByIOH_lI/IC TOYKH BBIGPIpa}OT B 30HC T‘pOﬁHOFO nepe-
KPBITHA TPEX CMEKHBIX CHUMKOB I10 KpasiM 9TOI 30HEI. B KauecTBe 3THX TOUEK HCIOJB3YIOT TAKXKE 00BEKTEI ¢ YETKUMH KOH-
TypaMu. ﬂaHHBIe TOYKH OITO3HAIOT M HAKaJIbIBAIOT HA KaX10M CHHMKC. HaxomnoTeie Touku O6BO)I[$IT OZ[HOﬁ OKPYKHOCTBIO



(puc. 7.2). Ha nepBoM, BTOPOM H ITOCIEIHUX CHHUMKaxX MapHIPYTHOW ChbEMKH HaXOJSAT M HAKAIBIBAIOT MO OJHOW OMOPHOMN
TOYKe (XapaKkTepHasl TOYKa Ha MECTHOCTH — Iopa, MOCT, CTOJO U T.7.). OIo3HaHHBIE TOUKH HAKaJIBIBAIOT U 0003HAYAIOT Tpe-
yroJIbHUKOM puc.7.1.
5. W3roToBnsioT KaJbKy HallpaBIeHUH.

Ha cHMMKM HakIagpIBaIOT KaJlbKH, MEPEKAIBIBAIOT HA HUX pabouue IEHTPHI, CBA3YIOIINEe, TpaHC(HOPMUPOBAHHBIE U
onopHele Touku. Ha puc. 7.2 moka3aHbl MOJOXKEHUs YKa3aHHBIX BBIIIE TOYEK HA MATH KaJbKaxX HaNpaBJECHU, MOTY4EHHBIX
JUTSL K&KAO0TO CHUMKA MapIIpyTHOH (OTOTpHAHTYISAIUH. 3aTeM U3 paboyero IEHTpa Ka)JI0ro CHUMKA MPOBOST HaIpaBlie-
HUS Ha BCE MEPEKOJIOThIe TOUKH (puc.7.2). TonmuHa NMMHUN HampaBieHui qokHa ObITh He Oonee 0,2mMM. JInHMM TIpOBOAST
HEMOCPEACTBEHHO Yepe3 HAaKOJIbI 0 Kpast KaJIbKU.
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Puc. 7.2
6. CTposT OIHOMapUIPYTHYIO LENb (POTOTPUAHTYIISIIHH.

IMoctpoeHue nenu nenecoodpa3HoO NPOU3BOIUTH Ha cBeTocTole. [lepen mocTpoeHneM HaxomaT Oa3uc cetu b, T.e. pac-
cTOsiHUE MeKAy padounmu neHtpamu | u 11 cooTBeTCTBEHHO TEPBOIT M BTOPOH KoOJen HarpapieHuid. BenndnHa 6a3uca pac-
CUHTBIBaETCA MO hopMyre

Mery *Ber
b=———"F-= (7.1)
M
rae b —anMna Gasuca ceTd, MM;
My - MacITad CHUMKA;
1z— TpeOyeMbIii MacIITab CeTH;



By — nnuHa 6asuca dororpadupoBanus, MM; (OrpezenseTcst o GororpadhuueckoMy CHUMKY)

HamnpaBnenust Ha pabo4ne EHTPhI CMEXHBIX HEraTHBOB HAa3bIBAIOT HayajdbHBIM. Kallbka HampasieHus 1-ro HeratuBa
HaKJIaIbIBAETCS Ha KallbKy2-TO TakuM oOpa3om, uToObl Hampasienus I-11 1-ro neratusa u II-1 2-ro TouHO coBmamnu, a pac-
CTOSIHHE MEXy paOOYMMU IIEHTPaAMH PaBHSUINCH BHIYMCICHHOMY 3HAYEHUIO b. 3aTeM OepyT KajlbKy HaIllpaBJICHUH TPETHETO
CHHMMKa, HAaKaJIbIBaIOT Ha BTOPYIO TOUHO coBMelaroT Hanpasienus 11 —I1I u 111 — I1. TIpu nanHO# ycTaHOBKE, HE cOMBast OpHU-
€HTUPOBaHMs, 3-5 KaJbKa IepemMelnaercs BIoidb HadaiabHoro Hamnpasnenus II — III o tex mop, nmoka nanpasienue Il — a He
COBMECTHTCS CO CBs3yromied Toukoi a (puc. 7.3). Ilpu 3ToM B Ipyroii CBA3yOMIei TOUKe b MOKET BOSHUKHYTHh HEBS3Ka B
BUJI€ TPEYroJbHUKA MOTPENTHOCTH, AOIYCTUMAsl BETMUYMHA CTOPOHBI KOTOPOro A0kHA ObITh He Oonee 0,6MM. Pacmipenerne-
HHUE HEBSI3KM OCYIIECTBJISIOT IIOPOBHY B TOYKAaX ¢ M b MyTEM TOYHOTO MepeMeIleHns 3-i KaJbKH HalpaBJIeHUH BJONb Ha-
yanpHoro HampasieHus II —III 1o MoMeHTa yMeHBILIEHUs STUX TPEYroJbHUKOB BABoe. Ilocie 3Toro kajabKu 3aKperisioT
Ipy3UKaMH, HE Hapyllas UX OPUEHTUPOBKU. VI3MEpAIOTCS THHBI TPEYTOIbHUKA MTOTPEIIHOCTEN U CPaBHUBAIOTCS C OMYCTHU-
MBIMH.

[Mocne aToro HakIaABIBAIOT 4-10 KaJIbKy HalpaBJIEHUH U TOOMBAIOTCS aHAJIOTMYHOTO PE3yabTaTa Ha APYrod mape cBsi-
3YIOUIMX TOYeK ¢, d (puc. 7.2), HAKJIaABIBAIOT 5-10 KaJIbKy HAMPABJICHUH W MPOU3BOT aHAJOTUYHbBIE OTIEPALIH.
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Puc. 7.3
3aTeM Ha BCeE MATh KaJIEK HANPaBJIECHUHN HAKIAIBIBAIOT OJHY KaJbKY, pa3Mepbl KOTOPOW paBHBI JUIMHE U IIUPUHE T10-
JIY4eHHOM 11enu (oToTpuaHrysaipu. Ha 3Ty KaJbKy MepeKalbIBaloT TOUKU MEPECEUCHUS HANPABICHUN U3 pabodvero 1meHTpa
Ha TpaHC(HOPMHUPOBAHHBIC TOYKHU (pHC. 7.4) U ONOpPHBIC TOYKK ¢ 1-if U 5-i Kajek HampaBicHUN. B pe3ynbraTe Moaydaror
MOJIOkKECHHE 4 TPaHC(POPMAIMOHHBIX TOUeK (pHUC. 7.5) ¥ 2 ONOPHBIX B HEKOTOPOM MPOU3BOJILHOM MacinTade.

Puc. 7.4
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Puc. 7.5

7. Haxonsr xoadduuuent penyuposanus cetu (k) mo gpopmyne

kp = %ﬁ (7.2)

rae: Mgy — MaciTad CHUMKA,
My - TpeOyeMblil MacITad peayIpOBaHuUS.

8. Haxozmar oxujaeMyro CpeaHIO KBaIpaTHYECKYIO MOIPENIHOCTh (C.K.I1.) TIOJIOKEHUs TpaHC(OPMHUPOBAHHBIX TOYEK
o popmyite I'.I1. XKykosa

m= 0.35%kp*bey*W/p*/n3 (7.3)

rae: kp— K03 GUIMEHT penypoBaHus

bcy— Benmuuuna 6a3uca gororpadgupoBaHus Ha a3POCHUMKE, MM
L - MOrPEITHOCTh TPapUIECKOr0 MPOBECHHS HAIPABICHHH, 5
n — yucio 0a3ucoB B LENU

p -206265"

IMocie Bcex rpadhUUecKux MOCTPOSHHUH 0OPMIISIOT MPOJICIAHHYI0 paboTy TOMKHBIM 00pasom. OdopmieHHas pabora
JIOJKHA COMEPIKATh:

5. [saTb poTOCHUMKOB

6. [1aTh Kasex HanpaBIeHUH

7. @doToTpHAHT Y SIIMOHHYIO POMOUYECKYIO CETh (CBOJIHAS KAJIbKA)

8. [NosicHUTENBHYIO 3aMCKY TIO BBHIIIOJIHEHUIO PadOT C yKa3aHHEM TOYeK, B3STHIX B KauecTBE pabOuyMX IIeH-

TPOB, TPaHC(HOPMALIMOHHBIX CBSI3YIOLIMX, & TAKKE OCTATOYHON BEJIMYMHBI TPEYTOJIbHUKA MOTPEIIHOCTEH.
7.3 AnHanuTHyecKuil cioco0 MocTpoeHHs MapIpyTHOH (pOTOTPHAHTYIISLNH.

CylmecTByeT HeCKOJIbKO aHAJTMUTHYECKHX CIIOCOOO0B ITOCTPOCHUSI MAPIIPYTHOH (OTOTpHAHTYIsIIMU. PaccmoTpuM Te,
410 OBUIM MPEATIOKEHBI B cBoe BpeMsi, COBEeTCKMMHU (hOTOrpaMMETPUCTaMH, U XOPOIIO PACKPBIBAIOT CYTh Jena. Peub uuer o
croco0ax YaCTHYHO 3aBUCHMBIX MOJIeiel, He3aBUCUMBIX MOJIENIEH U CBS3OK.

CymHocTh crioco0a 4aCTUYHO 3aBUCHUMBIX MOJEJIell B TOM, 4TO BHa4ajle CTPOUTCS MOJENb 10 EPBOM cTepeonape.
3a Hayano GOTOrpaMMETpHYECKON CUCTEMBI KOOPAMHAT MPUHUMAETCS IIEHTP MPOEKIMH JIEBOro cCHUMKA. Ero yrioBsie aie-
MEHTBI BHEUIHEr0 OPUEHTHPOBaHMS M Oa3uc (oTorpadupoBaHus ycTaHaBIMBAIOTCS MPOU3BOJIBHO. 3aTEM CTPOUTCS MOJENb
o BTOpOii crepeonape. Ho 3a yriioBble 311€MEHTHI BHEITHETO OPHEHTUPOBAHUS €€ JIEBOr0 CHUMKA IMPUHUMAIOTCS BEJTMYHHBI,
KOTOpBIE XapaKTEPU3YIOT €ro MOJIOKEHNE OTHOCHTENIHFHO (POTOrpaMMETPUYECKON CHUCTEMBI KOOPAMHAT HMCIONIB3YEMOU JUIs
MOCTPOEHHSI TIEpBOM Monenu. Tak MOCTYNaloT ¢ TPETbed M BCEMH MOCIEAYIONMMHU MOJAEISIMHU. 3aBUCHMOCTh B PE3yJbTaTe
COCTOHT B TOM, 4TO OCH ()OTOrpaMMETPHYECKUX KOOPAMHAT BCEX MOJIENIEH OKa3bIBAIOTCS B3AMMHO IapajlieIbHbIMU.

B criocobe He3aBHCHMBIX MOJIEeld MOJIENTH HE3aBUCHMBI MEXAY co00i. [IJisi MX MOCTpoeHus! BHIOMPArOT 0a3nChl
MIPOU3BOJILHOM [UTMHBI, U3MEPSIIOT KOOPIMHATHI COOTBETCTBEHHBIX TOYEK, BKIIOUEHHBIX B CETh, BHIYUCIISIOT DJIEMEHTHI B3a-
UMHOTO OpPUEHTHPOBAHMS B 0A3UCHOW CUCTEME KOOPAUHAT U TPaHC(HOPMHUPYIOT CHUMKH OTHOCUTEIBHO TJIOCKOCTH, IEpIIeH-
JUKYJISIPHOW K TJIaBHOW 0a3MCHOI IMIIOCKOCTH JIEBOrO CHUMKA. B pe3ynbrare KOOpJHHATHI TOUYEK MOJETH MOXKHO BBIYUCIIATH
o gopMyaM HOpPMAIBHOTO Cly4asi CheMKH. Kak BuanM, JaHHBIH BapuaHT HE TPeOyeT BBIYMCIICHHS SJIEMEHTOB BHELTHETO
OPHEHTHUPOBAHUSI CHUMKOB. J[J1s1 mocTpoeHus obmielt A7st Bcero Mapuipyra MOJIETH BHIMOIHSIOT OIEpaIIo BHEITHEIO OpUEH-
TUPOBaHMS BTOPOI MOJIENH IO OTHOIICHHIO K MEPBOH, TPEThel MO OTHOLIEHHUIO K IEPBBIM JIBYM H T.[. 3aTE€M BBITIOIHSIOT
BHEIIHEE OPUEHTUPOBaHUE OOILEeH MOJENH.

B cniocobe cBs30K s KayKAO0H TOYKH, BKIIIOYEHHOH B ()OTOrpPaMMETPHUYECKYIO CETh, COCTABIISIOTCS [Ba YpPaBHEHUS
KOJUIMHEApPHOCTH, CBSI3BIBAIONINE €¢ (POTOKOOPANHATHI X U ) C IPOCTPAHCTBEHHBIMH KOOpAUHATaMU X, Y,Z COOTBETCTBYIOLICH
TOYKU MecTHOCTU. Kaxxoe n3 ypaBHEHUI COAEPKUT 6 HEN3BECTHBIX, €CIIM OHH COCTABJICHBI JUIsl ONO3HAaKa (HEU3BECTHBIMU
SIBJISIFOTCS 9JIEMEHTHI BHEIIIHEI'0 OPHEHTHUPOBAHUSI CHUMKA), U 9 HEM3BECTHBIX JJIsl TOYKH, POCTPAHCTBEHHBIE KOOPAUHATHI
KOTOpOH mozyiexar onpeaeneHuo. ®oTokoopauHaTh TOUEK U3MEPSIOT Ha BCEX CHUMKaX MaplIpyTa, IOCie Yero MpucTyma-



FOT K BBIYUCIICHUIO HCKOMBIX KOOPJMHAT, NCHCTBYS B IMOCICIOBATEIIBHOCTH (KOTOpas YK€ HEOTHOKPATHO 00CYKIaIach):
Bri0uparoT mpuOIHKeHHBIC 3HAYCHUS 3JIEMCHTOB BHEITHETO OPUECHTHPOBAHUS M HCKOMBIX KOOPAWHAT; X HaXOIsT, UCIIOJb-
3ysl MaTepUabl a3poPOTOCHEMKH, CTaphbie KapThl, (POTOIUTAHBI M APYIHE UCTOUHUKH.

- IoacraBnsoT BHIOpaHHBIE BEIUYUHBI B YpaBHEHUs KOJUIMHEAPHOCTH. B pe3yipraTe moimy4aroT (OTOKOOPIUHATHI X, Ve
KOTOpBIC HE OYAYT paBHBI U3MEPECHHBIM M HM3-3a MOIPEIIHOCTEH NU3MEPEHUHN U M3-3a HETOYHOCTH MPHUHATHIX MPUOIMKEHHBIX
BEJIUYMH.

- COCTaBIIAIOT ypaBHEHHUS TONPABOK, KO3(PPUIIMEHTHI KOTOPBIX OYIyT YACTHBIMH IPOU3BOAHBIME (POTOKOOPIMHAT 10 COOT-
BETCTBYIOIIMM HEU3BECTHBIM. Pa3HOCTH MEX Ty BBIYMCICHHBIMH M H3MEPEHHBIMH (DOTOKOOPINHATAMHU — UX CBOOOIHBIC YJIe-
Hbl. [lepen BRIYKMCICHHEM CBOOOHBIX WICHOB B U3MEPEHHBIC KOOPIUHATHI BBOJST IMOMPABKH 32 BIMSHUC PA3THUHBIX (haKTO-
poB. Ecitu m — 4mCiIO TOUEK B CETH, 1 — YUCIIO CHUMKOB U k.-.9HCJIO ONpENesIeMbIX TOYEK, TO MOIYYUM 2m ypaBHEHUH, C
6n+k HEN3BECTHLIMU.

- CoCTaBJIAIOT U PEIIAl0T HOPMAJIBHBIC YPaBHECHUS, M MOJNYUYCHHBIC B PE3yJIbTATe MOMPABKU BBOIAT B IPUHSITHIC 3HAUCHUS
HEM3BECTHBIX BEJIMYHH, TO €CTh ITOJY4ar0T BTOPOE MPUOIKECHUE.

- Wcrnosp3ys UCIpaBiIeHHbIE 3HAYEHHS, OMATh COCTABIISIOT YPaBHEHMS MOMPABOK, 3aTEM HOPMaJIbHbIE YPABHEHHS U PEIIAIOT
ux. Takum 0Opa3om, 3a1a4a OnpeaeIeH s KOOPIHHAT TOYEK CTYIIEHHS PEIIAeTCsl METO0M MTEpaInii, KOTOpbIE IPEPHIBAIOT-
cs1, MO0 B ClTydae, KOrjaa o4epeIHbIe MOMPaBKU OKaKYTCS MPEHEOPERUMO MaJIbI, TH0O0 10 YCTAHOBICHHOMY MaKCUMAIbHOMY
YHCITY UTEPALIUiA, €CITH PEIICHUE OKA3bIBAETCS HEKOPPEKTHBIM U HY)KHO UCKATh OITHMOKU B UCXOAHBIX JaHHBIX.

DTOT €mocod JaeT BO3MOKHOCTH TP IOCTPOSHUH CETH HCIIOIb30BaTh 3a(HMKCUPOBAHHBIE B IIOJNIETE 3JIEMEHTBI
BHemHero opueHtupoBanus (GPS ompeneneHus, moka3aHus CTATOCKOIA, PaIMOBBLICOTOMEpA H T.X.). Y PaBHUBAHUE, B 3TOM
cily4ae, BBIMOJIHSIOT ¢ YUETOM BECOB BCEX M3MEPEHHBIX BeIMUMH. CIeayeT 3aMETHTh, YTO OH B HACTOSIIEE BpeMs U Haubo-
Jiee MOMYJISIPEH, TaK KaK MPaKTUYEeCKH HET OrpaHWYEHH Ha UCIOIb30BaHue maMsatd DBM, uto paHee OBLIO CEpbE3HOU IMPO-
OJ1eMOIA.

I''IABA 8 CTEPEOCKOIIMYECKOE 3PEHUE, UBMEPEHUE CHUMKOB 1 MOJEJIN.

8.1 OCHOBBI CTEPEOCKONUYIECKOT0 3PEHUSL.

Kak rmokaspIBaroT npeablayIne paszeibl, Ul JOCTHKEHUsST OCHOBHOM LIENN - ONpe/ieNeHHs KOOPIMHAT TOUYEK MECT-
HOCTH TI0 OTOCHUMKAM, HY)KHO UX U3MEPATh. V3 qaHHBIX NPHPOIOH YEIOBEKY OpPraHOB YYBCTB, 0COD0€ 3HAUEHHUE ISl ITOI'0
umeeT 3penne. OOecrieunBaeTcsi OHO CUCTEMOH IJ1a3 — MO3T.

I'ma3 yemoBeka 3TO CIOXKHOE M COBEPIICHHOE ONTHYECKOe YCTporcTBO (puc. 8.1). OH uMmeeT GopMy, MpHOIMKAO-
LIYIOCS K IIapy ¢ paJInycoM OKOJIOo 12 MM; ero moBepXHOCTh COCTOMT M3 TPEX oOonouek. HapyxHas 3amutHas 000104Ka ria-
3a (ckJyiepa) 1 B mepemHel cBoei 4acTH MEPEeXOIUT B TOHKYIO U Mpo3paunyto poroumy 10. ITox ckiepoit HaXomuTcs cocy-
TUCTAast 000/109Ka 2, TIepeXoasiiasl B HEIIPO3pauHy0 PaayKHYI0 000109Ky 9. OHa MMEeT KpacsIliue BellecTBa (MMUrMeH-
ThI), ONPEIEISIONINE IIBET IJ1a3.

Puc.8.1
Crepenu paayKHOU 00O0JTOYKH HAXOMHUTCS 3pavok 11 (oTBepcTHe ¢ M3MEHSIOIIUMCS B mpenenax 2-8 MM JuaMeT-

Puc. 46 Cxema ycmporticmeo 2nasza

poMm). OH urpaet poib aAuadparMbl U PEryaupyeT KOMMISCTBO MOCTYIAIOIINX B IJ1a3 CBETOBBIX JIyuei. TpeThs (BHYTPCHHSSA)
000J109Ka 3 Ha3bIBACTCS CETYATKON M COCTOMT U3 ()OTOPEIENTOPOB - OONBIIOrO YHCIa CBETOUYBCTBUTEIBHBIX 3JIEMCHTOB
(K0JI004Y€eK U MAJI0UEK), MIEPEAAIONINX CBOE pa3pakeHHe Yepe3 HEPBHYIO CHCTEMY B MO3T HaOiromatens. [lamouku 9yBCT-
BHUTEIILHBI K CJTA00OMY CYMEPEUHOMY OCBEIICHHIO, KOJOOUKHM — K JTHEBHOMY, SIPKOMY CBETY M 00JIaJaf0T IIBETOYYBCTBUTEIIb-
HOCTBIO. MeCTO BXOXKICHHS 3PUTEILHOTO HEPBa B CETYATKY HOCUT Ha3BaHUE CJIEMOr0 MATHA 7, TaK KaK OHO HE UMEET KOJI-
0ouYeK M MaJoueK, a, CIACMOBATENIbHO, U HE pearupyeT Ha CBETOBOE paslpakeHHe. B cepemuHe ceTyaTKW HANPOTHB 3padyk
3payka HaXOTUTCS JKEJITOe MATHO 4, SBIIONICECS HanOoJee YyBCTBUTEIBHOM YacThio ceTdaTku. l{eHTpanbHoe yriyoneHue
KENTOrO MATHA 5 COCTOUT M3 OJHUX KOJOOYEK. J[MaMeTp BMaHMHBI KEITOTO MATHA COCTaBJIsAeT mpuMepHo 0,4 MM, muamerp
KOJIOOYKH MPHUOITU3UTEIBHO 2 MKM.

Crepenu iaza 3a 3padykoM PAcCIONIOKEH XPYCTAJHK 12, TPENCTABNISIONIHA COOOH JBOSKOBBINYKIYIO JTHH3Y. OH
CTPOWT Ha CeT4YaTKe NEHCTBHUTENLHOE, YMEHBIICHHOE U 00paTHOe M300pakeHHe HaOmogaeMoro oobekra. Takum oOpa3oM,
€ro Ha3Ha4YeHHEe aHAJIOTHYHO 00BEKTUBY (oToanmapara. CeTyaTka UrpaeT Takyko ke poib, 4to U Matpmuna [13C.



Pe3kocTh n300pakeHus Ha CeTYATKE JOCTUIACTCs MOCPEACTBOM aKKOMOJAITUH XPYCTaarka (M3MEHCHHUE e€ro KPUBH3-
HBI, TIpOHCXOsIIee pediekTopHo). Uem Onrke HAXOMUTCS pacCMATPUBACMBIN MPEIMeET, TeM OOJbIleH NTOKHA OBITh KpHU-
BHU3HA MOBEPXHOCTH XpycTainka. OCYIIECTBIAIOT aKKOMOJIALIMIO Ti1a3Hble MBIIIIBI 8. OHU HE HAIPSHKEHBI, €CIIA paccMaTpU-
BaeMbIil 00BEKT HaxoauTcs B OeckoHeuHocTH (O6onee 10 M). IIpu 3ToM (OKYCHOE pacCTOSHUE XPYCTAIUKa PaBHO IMPUOIU3HU-
TenbHO 16 MM. Ho nipu HaOJIr0IeHUM Ha TAKOM PACcCTOSIHUH YITyCKAIOTCSA MeNKHe AeTain. ONTUMaibHO, KOTIa M JETaIH BUI-
HbI ¥ MBIl HE OU€Hb HAMpPsDKEeHBI. Takue yciaoBHs JIJIs HOPMAJIBHOIO TJia3a BBIMONHSIOTCS HAa PACCTOSHUUA HAUIYUIIEeTo
3peHus (0KOJIo 25 cM).

IIpocTpaHCTBO MEXy POTrOBUIIEH M XPYCTaJUKOM HAIOJHEHO «BOASHHUCTOM BJIAroii», a MEeXIy XpYCTAJIUKOM H
CeTYATKON — «CTEKJIOBHIHOM Biaroit» 13, X ko3 pHUIHUEHTHI MPEIOMIICHUS IPUMEPHO PABHBI MEXKITY COOOM.

Jly4, npoxonsamuii uepe3 NEeHTP BIAJUHBI JKEITOrO MATHA U 3aHIOI0 Y3JIOBYIO TOUYKY ONTHYECKON CHCTEMBI Iias3a,
Ha3bIBAETCS 3PUTENHHON OCBIO TJa3a, a MpsAMas, MpoXOosiias yepe3 HEeHTPhl KPUBU3HBI TOBEPXHOCTEN POTOBHUIIBI U XpyCTa-
JIMKa — €r0 ONTUYECKOM OChI0. YTOJI MEXy ITUMH OCSIMU paBeH 5°.

[Tone 3peHus HEMOABMKHOTO I1aza cocrapisger 150° mo ropusonrtanu u 120° mo BepTukanu. B ero pasHeIx gacTsax
n300pakeHHe BOCIIPUHUMACTCS C Pa3IMUYHON YETKOCTHI0. JIydllle BUIHBI T€ MPEIMETHI, KOTOPHIC MOMAIal0T Ha IIECHTPATBHYIO
SIMKY CETYaTKH.

Yo, noa KOTOPHIM BUJICH AUAMETP LIEHTPAIBHOM SIMKH >KENTOrO MATHA U3 Y3JI0BOM TOUKH XPYyCTaINKa, Ha3bIBAETCA
YIJI0M OoTYEéTIHBOrO 3peHusi. OH paBeH 1,5°. Pa3apaxkeHue cBeTOM MaJIOUeK U KOJOOUEK BhI3BIBACT 3PUTEIILHOE OILIYIICHHUE,
€CII JUIMHA SJIEKTPOMArHUTHBIX BOJIH HaXoAWTCs B mpeaenax 360 — 760 HM. MakcuMalnbHas YyBCTBUTENBHOCTh K KEJNTOMN
YaCTH CIIEKTPa, MPUMEPHO 555 HM.

CylIecTByeT CTaTUCTHYECCKAas M TUHAMHYCCKAs TCOPHH 3PCHUS. B COOTBETCTBHM ¢ MUHAMHYECKOH Teopuei 00b-
IIYIO POJIb TIPU PACCMATPUBAHHUHU IPEIMETOB UTPAIOT IBMKCHUS 171a3. OHU OBIBAIOT MPOU3BOJILHBIMH (3aBUCAT OT BOJH YEJIO-
BEKa) U HENPOU3BOJIBHBIMU ((DU3HOIOTMYECKUE HUCTATMBI). Henpouseoivhbie 08UICEHUS 6KAIOUAIOM.

o Jlpooice — konebanue 2nas co ckopocmoio 207 6 cexyndy ¢ amnaumyoou 10-207;

o Konebanusi — bvicmpoie spawenus co ckopocmoio npumepro 6000’ 6 cexkyndy ¢ amnaumyoou 1 - 25° IIpoucxoosm ne
peaynapno ¢ unmepsanamu 0.05 — 5 cex.;

o Meonennvle 0sudicenust co ckopocmvio 1”6 cekynoy ¢ amnaumyoou 00 5.

Henpon3BonbHBIME JBIKEHUSIMU TJ1a3 CKAaHUPYET H300payKeHUE, IIOCTPOCHHOE XPYCTATHKOM.

Paznuyaror 1Ba BUIa 3peHUs: MOHOKYJISIPHOE U OMHOKYIISIPHOE.

3peHne OHUM IJIa30M HA3bIBAETCS MOHOKYJISPHBIM 3peHneM. HaOmonarens 00bIMHO 1MOJICO3HATENBHO [TOBOPAYH-
BaeT IJia3 Tak, YToObl 300pakeHne 00beKTa OKa3anoch Ha yriayojaeHun xénroro nstHa. [lepeceueHne 3puTenbHON OCH TI1asa
C paccMaTpuBaeMbIM 00BEKTOM Ha3bIBA€TCSl TOUKOH (MKcaluu F MOHOKYISIpHOTO 3peHust. J{s onTudeckux HaOIroIeHuN 1
U3MEpPEHUI BaKHYIO POJIb UIPAET OCTPOTA 3PEHUs, T.€. CIIOCOOHOCTh HEBOOPYKEHHOTO Tjla3a BOCHPUHUMATH JIBE PACIIONO-
YKEHHBIE PsIIOM TOUKU WU JIMHUM KaK pa3Hble 2JIeMEeHThl. MUHUMAJIbHBINA YTOJI, 1T0JT KOTOPBIM HaOMIoaTelb eme BUIUT pa3-
JIETTbHO JIBE CBETSIIMECS TOYKH, HA3bIBAETCS OCTPOTOH MOHOKYJISIPHOTO 3peHUs MepBoro poaa. J{is HopMajibpHOTO Iasa
9TOT yron paBeH npuMmepHo 45". Ho oH 3aBuCHT OT MHOTUX (hakTopoB (Andpakius, abeppalin, OCBEIIEHHE, THIT TECT 00BEK-
Ta, JJTMHA BOJIHBI | T.JI.) U KojeOnercs B nmpenenax 0.5" - 10

OcTpoToii MOHOKYJISIPHOTO 3peHNsI BTOPOr0 PoJa Ha3bIBAETCS MUHUMAIIBHBIA YroJ, MOJ KOTOPBIM YeJIOBEYeCKHIA
IJIa3 BUOUT pa3ebHO JBE NapauienbHble THHUM. OHa BBINE, YEM OCTPOTa MOHOKYISIPHOT'O 3pEHHS NEPBOTO POAA U IpH-
MepHO paBHa 20". DT0 00BSCHSIETCS TEM, YTO H300pa)KEeHUE JIMHUN BOCTIPUHUMAETCSI HE OHOM, a LEJIOl IpyNnnoi KoJIOoYeK.

CyIIecTByeT MOHATHE CTEPEOCKOMMYECKOro (MIPOCTPAHCTBEHHOTO) BOCIPUITHS 00heKTOB. OHO MOXET OBITH MOHO-
KYJSIPHBIM M OWHOKYJISIPHBIM.

[Tpu MoHOKYJSIpHOM 3peHUH 00 YNAIEHHOCTH HAOIIONAEMBIX MPEJAMETOB MOKHO CYAWTH TOJBKO MO KOCBEHHBIM
npu3HaKaM (OTHOCHUTENBHBIN pa3Mep MpPEeAMETOB, CBET U TE€HH, MEPEKPHITHS, IEPCIIEKTHUBA, BU3yaJIbHbIE KOHTPACTHI, Iapaj-
JIAKC JIBWKEHUH, IETANbHOCTD M300pa)KeHUH U T.1.). YKa3aHHbIE IPU3HAKU OLIEHKH MPOCTPAHCTBEHHOM TITYOUHBI IIPH MOHO-
KYJSIPHOM 3pEHHU JAIOT NPUOIKEHHOE, a MHOT]a HEBEPHOE MPE/ICTABICHUE O PACCTOSTHUSIX.



CTepeocKOmMYecKoe 3peHrHe 3TO MPOCTPAHCTBEHHOE BOCIPHUSITHE, BO3HHKAIOIICE MPH PACCMATPUBAHHU OOBEKTa
nByMs Tia3amu. Takoe HaOJr0/IeHUE Ha3bIBACTCS OMHOKYJISIPHBIM 3peHHeM. B 3ToM ciydae HaOIOMATENh YCTAHABIHBACT
rylaza TakuM 00pa3oM, YTOOBI M300pakeHHE OOBEKTa OKa3ajoCh B IICHTPAIBbHBIX sIMKaX f; U f; CETYaTOK OOOMX TJa3
(puc. 8.2). TToaTOMY 3pHUTENBHBIC OCH TJ1a3 MEPECEKAIOTCA B TOM MecTe 00BheKTa, KOTOpOe HAOII0AATENb JKelaeT OTUETINBO
paccMmoTperh. ToUka rmepeceueH st 3pUTENIbHBIX 0Cel Ha3hIBAETCSA TOYKOM GuKcanuu ' OUHOKYIIIPHOTO 3PEHUSL.

Paccrositue b MeX/Iy HEHTpaMH XPYCTaIMKOB JIEBOI'O M MPABOro Iiia3 3To riasHoil 6asuc. OH y Jrojell pasHblil 1
KoJIeOJIeTCsl B peeniax ot 55 10 72 Mm.

VTon ¥ F, HOI KOTOPBIM IEPECEKAIOTCS 3PUTEIBHbIC OCH, Ha3bIBACTCS YIJIOM KOHBEPTeHIIMH (CXOIUMOCTH).

Benuuuna yrjia KOHBECPTCHIUH 3aBUCUT OT OTCTOAHHA L touku F. DTa 3aBUCUMOCTH BbIpaXacTCs l'IpI/I6.]'II/I)KéHHI)IM

------ S

Puc.8.2 buHokysipHOE

ypaBHEHUEM:

yr=b/L, (8.1)

PasmMepsbl skE1TOro MATHA MO3BOJISIOT YBUICTH MPH JAHHOM TOJOKEHUH IJ1a3 M Apyrue ToukH (puc. 8.2). M3o00pake-
HUS ) U a; TOYKH A 00beKTa, MOJYyYCHHBIC HA CETYATKAaX IJIa3, Ha3bIBAIOTCSA COOTBETCTBEHHBIMHU TOUKaMH, a jayun O) a; U
O, a; — COOTBETCTBEHHBIMHU JIy4aMH. YTOI ) , ., OJ KOTOPBIM IIEPECEKAIOTCA COOTBETCTBEHHBIE JIyYH, HA3bIBAETCA Iapa-
JIAKTUYECKUM YTIIOM.

HepaBeHCTBO YIIIOB ¥ ¢ M 4 BBI3BIBAET HEPABEHCTBO AYr \J fia; U U f,a,, TONyYEHHBIX B TpPEIeNax *KeEIToro

ISITHA JIEBOTO U TIPaBOTo Iia3. Anrebpandeckas UX pa3HOCTh HAa3bIBACTCS (PU3NOTOTHYECKHM MAPAILIIAKCOM U 0003HAYACT-
cs p, T.€.:

p=Yfia - fra, (8.2)

)Iyra CUHUTaCTCA HOHO)KHTCHBHOﬁ, €CJIM OHAa HaXOOUTCA CJI€Ba OT LIEHTpaHI)HOﬁ ssmkd. Hanmnuune q)HSPIOHOFPI'—IeCKOFO Tapaj-
JJaKkCa ABJIACTCA HpPI‘IPIHOﬁ MIPOCTPAHCTBEHHOI'O BOCHIPUATHUA ITPU CTEPCOCKONMNICCKOM 3PCHUM.

AOGCOTIOTHAS BETUYMHA yriia KOHBEPTCHI MU OLIyHIA€TCs IMPU 3TOM C HEBBICOKOMU TOYHOCTBIO, ITIO3TOMY U OTCTOSAHHC Ha0I10-
z[aeMoﬁ TOYKH OIIPCACIIACTCA HpI/I6J'II/I)I<éHHO. B T0 xe BpEMs U3MCHCHU BCIIMYUH NapalNIAKTUYCCKUX YTJIOB OTHOCUTCIIBHO
yrja KOHBEPIreHIMHU BOCIIPUHUMAIOTCA C BBICOKOH TOYHOCTLIO. DTO 00CTOATENLCTBO MMO3BOJISET ONpeCaACINTb U3MCHCHUSA OT-
CTOSIHU I JAPYTUX TOYEK OTHOCUTECIBHO TOYKHU q)HKcaHI/II/I Tak>Ke C BEICOKOM TOYHOCTEIO. YCTaHOBHeHO, YTO pa3HOCTb OTCTOs-
HHH BOCIIPMHHUMACTCA YCITIOBEKOM, KOraa 5}/:| }/ F- }/ |S70'. Ecmu sTo YCJIOBHUE HE BBIIIOJIHACTCA, TO OH MCHACT TOYKY (l)I/IKca-
OWH.

)IJ'IH OINpeacjacHrusd COOTHOUICHUA MCKAY U3MCHCHUAMHU PACCTOAHUA U YIJla KOHBCPTCHIMHU B COOTBECTCTBHUU C (1 l)
3alrIcM:

AL =—-bAy/y* =—I*Ay/b (8.3)

CyIecTByeT OHATHE TOPONTEP. DTO TEOMETPHYCCKOE MECTO TOUEK B MPOCTPAHCTBE, KOTOPHIC, IPH 3aJaHHOM I10-
JIOXKCHUU TOYKH (DUKCAIMH, JAIOT M300pakKeHHE Ha CHMMETPUYHBIX TOUKax (ukcanuu. JIJig BCEX OCTaIbHBIX TOYEK, B yKa-
3aHHBIX BBIIIC TIPEeIaxX U BOSHUKACT (DU3HOIOTMYECKUN Mapasuiakc.

Haumenbiiree 3nauenne Ay (Wid (GU3HOIOrHYECKOr0 Tapajiakca p), IpH KOTOPOM emié ONyIaeTcs pasHoCTh pac-



CTOSIHUM AL, Ha3bIBAIOT OCTPOTOMN WM pa3pellalomieii crnoco0HOCTBI0 CTEPEOCKOMUYECKOro 3peHHs.
OcTpoTa cTEpeoCKONMUYIECKOro 3peHns MepBoro poaa — 3TO MUHUMAaJIbHAs Pa3sHOCTh MAapaJlIaKTHUECKUX YIJIOB
JIBYX TOUYEK, IPU KOTOPOH ellé BOCIPUHUMAETCS pa3HOCTh OTCTOssHUM. OHa puMepHo paBHa 30"
OcTpoTa cTepeocKOoNnM4ecKOoro 3peHnsi BTOPOro poAa — 3T0 HHUMaJIbHasl Pa3HOCTh TAPAJUIAKTUUECKUX YTIIOB IJIS IBYX
BEPTUKAJIBHBIX MPAMBIX, IPH KOTOPOH emI€ 3aMedaeTcst pa3HOCTh UX oTcTogHuM. OHa paBHa 10". DTH XxapaKTepUCTUKU
MEHSIIOTCS B 3aBUCUMOCTH OT WHIUBHIYaJIbHBIX OCOOCHHOCTEH HaOIr0IaTeNs, a TaK e OT YCJIOBUI HaOIIOJeHUs — OCBe-
IEHHOCTH, KOHTPACTHOCTH 00BEKTOB, MX (POPMBI U T.II.

Hcrnonb3ys TIOHATHE OCTPOTBI CTEPEOCKOMUYECKOro 3peHus, mo ¢opmyne (11) MoxHO ompenenuTs paauyc R He-
BOOPY:KEHHOr0 OMHOKYJISPHOro 3peHus. Tak, npunsaB ¥ r =30" u b=065 MM, nmoayunm: R=(65 mm-200 000”)/30"=430 M.

Ecnu st HaGmoieHnst 0ObEKTOB MCIONIB30BaTh OWHOKIIN HITH CTEPEOTPYOBI, Y KOTOPBIX UCKYCCTBEHHO YBEIWYEH TIIIa3HOU
6a3uc (0003HaunM ero OykBOil B), U UCIIONB30BAHBI ONTHYECKHE CUCTEMbI YBEINYEHHS, BO3PACTAET U PaJINyC CTEPEOCKOIH-
yeckoro 3peHus B w—=(BV)/b pa3, BennunHy @ Ha3bIBatoT KOA()PUIHEHTOM MIACTHIHOCTH NPUOOpa.

8.2 Crepeockonuyeckuii 3 deKT, mpocTeiiie crepeonprudopsL.

[IpocTpaHCcTBEHHOE BOCTIPHUSATHE MOXKHO ITOJYYHTh HE TOJIBKO IIPU HENOCPEICTBEHHOM pacCMaTpUBaHUU OOBEKTa B
HaType, HO M IIpH PacCMaTPUBAaHUU CTEPEONapbl CHUIMKOB 3TOT0 O0BEKTa.

[pencraBum cebe, uTo ¢ ToUek S| U S, caenansl ABa CHUMKA Py u P, paccmarpuBaeMoro o0bexTa (Touku F u A, puc.
21) [locTaBuM 3TH CHUMKH IepeJ Iia3aMu HaOMIoaTens Tak, 4TOObl IPOESKTUPYIOIINE JTYYH TPOXOAMIN Yepe3 U300parkeHNUsI
COOTBETCTBEHHBIX TOYEK Ha CHUMKaX (TOYKU a’},%, u [, f%,). IIpu paccMaTpUBaHUM KaXJIOro CHUMKa (JIeBOro P; — JieBbIM
IJIa30M, a MPaBoro P, — MpaBbIM) U300paKeHUs TOUEK OOBEKTA MOTYYalOTCs B TEX )K€ TOYKAaX CETYATOK, YTO U MPH paccMaT-
PHUBaHHMU CaMOro o0BEKTa, U BCIEACTBHE pa3HOCTEH (hU3MOIOTMUECKUX IapajUIaKCOB BO3HHUKAET BIleUaTIeHHE O0OBEMHOIO
N300pakEeHHsI.

[IpocTpancTBEeHHOE BOCHIpUsITHE O0BEKTA MPU OMHOKYJSIPHOM pAacCMaTPUBAHUH ITApbl CHUMKOB, MOJYYEHHBIX C pa3-
HBIX TOUYEK MPOCTPAHCTBA, HA3BIBAECTCS CTEPEOCKOMMYecKHM I(eKToM, a BOCIIpUHUMaeMas IIpyu TOM MHHMasi KapTHHA —
CTepeoCKONMHYeCKOl MOJIeIbIO0.

Jls nomydenust crepeoddpexra, KpoMe Ha3BaHHBIX BBIIIE YCIOBHH HEOOXOJUMO, YTOOBI:

1. PaszHocTh MacmTaboB CHUMKOB CTepeomaphl He mpeBsiiana 16 %.

2. KaxpIM ri1a3oM HaOJI01alcs TOJIBKO OIUH M3 CHUMKOB.

3. Yro, moa KOTOPBIM MEPECEKAIOTCSI COOTBETCTBEHHBIE JIYUH, HE MpeBbIman 16°.

4. [TonoxeHne CHUMKOB OBLIO COMIACOBAHO C TJIA3HBIM 0a3MCOM. B mepBOM MPHOIMKEHUHU 3TO OCYIISCTBIISIETCS pac-

MOJTOXKEHUEM CHUMKOB Ha JTHHUH, TapajUIeNbHON TIa3HOMY 0a3ucy.

[Ipu paccmatpuBaHUy Mapbl CHUIMKOB MOXKHO IOJYYHTh NPSIMOH, 0OpaTHBIN WK HyJeBol crepeoddexTsl (puc. 8.3). Cre-
peockonnueckuii 3h¢GeKT monydaercs NMPSAMbIM (ECTECTBEHHOE BOCIIPHATHE IMIPOCTPAHCTBA), €CIM CHHUMKU PACIHOJIOKHUTH
MepEeKPBITHEM BHYTPb; OOpaTHBIM (00paTHOE BOCIPHATHE BBHITYKJIBIX M BOTHYTHIX (DOPM), €CIIM UX PACIIONIOXKHTH MEPEKPHI-
THEM B Pa3HbIE CTOPOHHBI.

P fo bl P S Pio|Prg

a. () () de

Puc. 8.3. Cxembl pacnonosicenust CHUMKO8 05t ROJYHEHUs @ — NPAMO20 cmepeoddghekma,
b - obpamnozo

Ecnn canmky noBepHyTh Ha 90° B pa3HbIE CTOPOHBI, TO BO3HHKAET HYJIEeBOW cTepeod(pdeKT, Ipru KOTOPOM paccMaTpHuBae-
MBIl 00BEKT BOCIIPHHUMAETCS TUIOCKUM.

s obecniedyeHus] BTOPOTO YCJIOBHS IONyYeHUsI cTepeodPderra UCHONb3YIOT: aHarIu(UUeCcKui, OISPOUAHbINA, MUTaHUH,
PacTpOBBIiA, ONTUYECKUH U IPYTHE CIIOCOOBI.

B criocobe anarngos u j1eBoe n300paskeHUe U MIPaBOe MIPOEHUPYIOT Ha OJMH SKpaH 4epe3 CBeTOQMIBTPHI KPacHbIH U 3ere-
HbIi (cuHmid). [TonmydeHHast kKapTHHA paccMaTpHuBaeTcsi yepe3 aHarmipuueckue (KpacHO-3eJeHble) OUKH. B pesynbprare Kax-
JIBIH TJ1a3 BUIUT TOJIBKO OJJHO M300pakeHHe, a MPU UX CIUSHUU BO3HHUKAET CTepeod(PeKT B cepo-0esbIX TOHAX.



B crocoGe mosisipouoB HCIONB3YIOT HE [[BETHBIC, a MOJSPOUIHBIE CBETO(QMIBTPHI C YIJIOM IMOJISIPU3AIMN MEXIY

Humu 90°. Yepes HUX paccMaTpHUBaIOT IIPOCUPYEMbIE Ha SKpaH MOISIPU30BAHHBIE C TAKKM K€ yIriioM H300paxeHus. B otiou-
YHue OT aHarIM(pHYECKOTo CIoco0a, MOMSIPOUIHBI MOXKET UCIIOIb30BATHCS ISl HAOMIOAEHHS LBETHBIX CHUMKOB, ITOATOMY
UCIIONIb3YeTCsl B KHHEMATOrpaduu.

B crioco0e Muranuii CHUMKH MPOEKTHPYIOTCS Ha 9KpaH MOOYEpENIHO C TOMOLIBI0, HAITPUMEp, BPAIIAIOIINXCS TTepet 00b-

exTuBamu OneHz. Takue ke OJIeHIBI YCTaHOBIICHBI IIepeN T1a3aMu HabOronarens. Yacrora BparmieHus: o0eunx nap OyeH

CHHXPOHHM3MPOBaHa U cocTaBiisieT He MeHee 10 Muranuii B cekyHay. Takum oOpa3om, HaOIIOAaTENh HEMPEPHIBHO BUIUT

JIEBBIM TJIa30M TOJIBKO JIEBOE N300pakeHHe, a MPaBbIM — TOJIBKO MpaBoe. Criocod HCHONB3YeTCst IS ITOMyYeHUst 00beM-

HOUM KapTUHBI M Ha SKpaHEe MOHHUTOPA.

[Ipu pacTpoBOM CIIOCOOE IBa CHUMKA MPOCKTHPYIOTCS Ha 3KPaH, COCTABICHHBIN M3 JIMH3 IHIHHIPUICCKON (OPMBL.
OnTHYEeCKHE JTyIH, HECYIIHE H300paskeHHs Pa3HBIX CHUMKOB, OTPaKasCh MPOTHBOIOIOKHBIMYU TPAHIMH JIMH3 3KpaHa, Ioma-
JIAIOT B pa3HbIC IJ1a3a HAOMI0aaTes.

OnTuyecknii cmocod OCHOBAH Ha Pa3JICJCHUU 3PCHUS C IIOMOIIBIO ONTHYECKUX CHCTEM. DTOT CIIOCO0 UMEET IIUpPO-
KOe MpUMEHCHHE B (DOTOrpaMMeTpHu. [IpOCTEHIIMMU ONTUYCCKUMH TPUOOPaMH, MMO3BOJISIOIIAMH MOJYYUTh MPOCTPAHCT-
BEHHOE M300paxkeHue choTorpadupoBaHHOrO 00HEKTA, ABJISIOTCS CTEPEOCKOTIIBI.

HMeroTcst TUH30BBIE CTEPEOCKOITBI, KOTOPHIE MPEAHA3HAYCHBI /I pPacCMaTpUBaHKS MajIo(hOPMAaTHBIX CHUMKOB (6X6
cM). s paboThl ¢ a3pohOTOCHUMKAMH, KaK B MOJICBBIX, TaK U B KAMEPAIbHBIX YCIOBHSX, UCIIONB3YIOT 3€PKaIbHBIC CTEPEO-
CKOIIBI ¢ OMHOKYJISIPHOW HACAIKOM WM JIMH30BO-3€PKAIBHBIC CTEPEOCKOIIHI.

JlunzoBo-3epkanbHblii crepeockorn JI3 (Puc. 8.4) umeer nBe maps! 3epkain 1, 2 u 1', 2', ycTaHOBJIEHHBIX I10]] YIJIOM
45° K MJIOCKOCTH TOPU3OHTATILHO PACTIOI0KEHHBIX CHUMKOB; U JiBe JUH3BI 3 U 3'. [I[yHKTUpOM Ha pUCYHKE MOKa3aH XOJl LIeH-

Puc. 8.4. JIuH30BO-3e¢pKaJIbHbIN

TpalbHBIX Jyuei, O; U O, — y3JI0BbIC TOUKH TJ1a3 (IIEHTPBI XPYCTAIHUKOB). PacCTOsIHUSA OT IIEHTPOB JIMH3 3 ¥ 3’ 10 CHUMKOB 110
XOJly IIEHTPAJIBHBIX Jydeil Ha3bIBAIOTCS INIABHBIMH PACCTOSHHUSMH CTEPEOCKOIA, a OTPE30K MEXAY LIEHTpaMu OOJNBIINX 3ep-
Kax 2 u 2' - 6a3ucom crepeockona d. Eciu cunTath, YTO pacCTOSHUE HAWITYYIIEro 3peHus paBHO 250 MM, TO yBeTHYEHHE
crepeockona V=250/d. JIns nmonydeHus] CTEPEOKapTHHBI CHUMKH CIIEIyeT YCTaHaBIMBATH TaK, YTOOBI PACCTOSTHUE MEXIY
COOTBETCTBEHHBIMH TOYKaMHU NPUMEPHO PaBHUIOCH JJIMHE 0a3uca CTEPEOCKOoINa, a OTPE3KH MEXIy NMapoi COOTBETCTBEHHBIX
TOYEK pacriojiarajiuch Ha OJHOW IPSIMOH IapajulelIbHOM €ro HarpaBJeHUI0. B 3aBUCMMOCTH OT PacloNIOKeHNs! CHUIMKOB CTe-
peodpdekT OyaeT npsMoii, OOpaTHBIN WX HYJICBOU.

CrepeocKonYecKkoe U3MEPEeHNEe CHUMKOB MOYKHO BBITIOJNHSTH CHOCO0AMH /IeHCTBUTEIbHON M MHUMOI MapKu.
[lepBBIit U3 HUX - yXKe MpakTHYecKu ucTopusi. OH MPUMEHSUICS ITPU MOHOKYJISIPHOM M3MEPEHHH CHUMKOB, a TaKXKe TPH U3Me-
PEHUH MOJIENH, TOCTPOSHHOH O Mape CHUMKOB C TIOMOIIBIO MOJSIPOUIOB U aHATIH(OB B HEKOTOPHIX MPOEKIIMOHHBIX MPH-
0opax (MyJIbTUILUIEKCE, IBOHHOM MPOEKTOPE U T.1I.).

Cnocod MuuMoii mapku npemioked B 1899 r. [TynbhpuxoM u UCIONb3yeTcs Uil U3MEPEHUs] KOOPJMHAT TOYEK
mapbl CHUMKOB U Mojiesii. CyTh €ro COCTOUT B CIIENYIOIIeM. B miockocTr n3o0paskeHnii (CHIMKOB) pacIiojiararoT JBe IeicT-
BUTEJIbHBIE MapKu 71; ¥ m, (Ha puc. 50 mokazansl KpecTukamu). [Ipy X paccMaTpuBaHUH I10]] CTEPEOCKOIIOM B OJJHY 00BbeM-
HYIO KapTHHY CIIUBAIOTCSI HE TOJBKO M300pa’KeHUs CHUMKOB, HO M MapoK, TO €CTh HaOIIo/aTe’lb BUANUT OIHY IPOCTPAHCT-
BEHHYI0 MHUMYIO MapKy M. Ho 3To mpowu3oiifieT TONBKO B ciiydae, KOrja Kakaas U3 Mapok m; U m, OyAeT pacrojoeHa
BOJIN3H COOTBETCTBEHHBIX TOUEK (HANpUMep, a;.1 az) IlpudeM, HeGombIIOe B3aUMHOE NepeMeleHNe NeiiCTBUTETbHBIX MapoK
(WJIM CHUMKOB OTHOCHTEJIBHO MapOK) BJIOJIb OCH X BBI3OBET IepeMelIeHHe MHUMON MapKH 110 Ti1youHe. B pesynbraTe oHa
Oyner KazaThcs MO0 «BUCSIIEH B BO3LyXe», THM00 «yTOIUIEHHOH B 3eMIII0». B mocinenHem ciydae MHUMas MapKa pa3/iBanBa-
€TCsl, UTO JaeT BO3MOXKHOCTh OICHUTD TONEPeYHbIi napauiakc. Korna nelicTBUTENbHBIE MApKH TOYHO COBMEIIEHBI C COOT-



BCTCTBCHHBIMU TOYKaMH (Haan/IMep, a;.nu az), €CO31acTCA BIICUATIICHUC KaCaHUA MHUMOMU MapK1 INOBEPXHOCTHU CTEPEOMOACITN
B TOUKe A. JIJ'IH TOro, YTOOBI 3TOTO I[O6I/ITI>C$[, CTepeoan6op JOJIKCH o0ecreurBaTh COBMECTHOE JBHXKCHHUEC CHHUMKOB (z[eﬁ-
CTBUTCIIBHBIX MapOK) BJ10JIb ocel x u YV, a TaKKC HE3aBUCUMOC IBMKCHHUEC OAHOI'O M3 CHHUMKOB (OZ[HOﬁ u3 MapOK), BIOJb
JTHX JKE OCEH. HpI/I HaJIMYMKU COOTBETCTBYIOIUX HIKAJl HA TAKOM an60pe MOXXHO U3MEPATH IapalIaKChI.

p7 /14 .az PZ
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Puc. 51. Ilapannakcomemp

Puc. 8.5 Tlapanakcomerp

Hawubonee npocTbiM pubOpOM UTs HU3MEPEHHS TOJIBKO MPOJOIBHBIX MapajulakCoB p TOYEK, SIBIISIETCS apaliaKkco-
Merp. Ero npuHOmnuanpHas cxema rpeicraBieHa Ha pucyHke 8.5. Ha o0iiemM MeTayuimieckoM cTepikHe | pacrioioxKeHbl 1Be
CTEKJISTHHBIE TUIACTUHKH C MapKaMu m1; ¥ m, U pukcarop 2. Mapka m, npu BpaiieHun 6apadbaHynka 3 nepeMeaercst BIoJIb
cTepkHA. BennunHy nepemenieHust MO)KHO OTCUMUTATh: IIeIble MIJITUMETPA - 10 LIKaJe p Ha CTEep)KHE, JECIAThIe U COThIe J0-
T - 110 OapabaHuuky 3. OuKcaTop 2 CIYKHUT IJIsl HAKAIbIBaHHS HaOJI0aeMbIX TOUYEK Ha OCHOBY (IUIaH).

[Tpubopom st u3mMepeHus: HOTOKOOPIUHAT, MPOAOILHOrO U TIOI ITOIIEPEYHOr0 NMapajlIaKCoB SBISETCS CTEPEOKOM-
napatop (Puc. 8.6). Vx xoHcTpykimu pasnuussl (Hanpumep, CK-2, nnn crepeoxkommnaparop 1818 dupmer «Ileiicc»), HO
MPUHIUIHAIBHBIE CXEMBI OMHAKOBBI. OCHOBHBIMH YaCTSMHU JIFOOOT0 CTEPEOKOMITApaToOpa SIBIISIOTCS:

— 5

~

Puc. 8.6 Cxema crepeokomMmna-

- Cranuna 1 ¢ 1BymMs B3aMMHO NEPHECHANKYJISPHBIME HANPaBISIOIMMU X U Y (IpH U3MEPEHUN Ha3eMHBIX CHUMKOB — Z);

- OcHOBHas KapeTka 2, IepeMeliaercs BAOJIb HalpaBistomeil X npy BpalleHHH mTypBaiga X. Bennuuny nepemenieHus
MOJKHO OTIPEJEeNIUTh IO IIKane X;

- bunokynsaphuas cucrema 3 ¢ MapkaMu m; U m;, TIepeMeIaeTcs BAO0Ib HallpaBiAouiel ¥ npu BpaeHuu mrypsaia Y. OT-
CYeT MOYKHO B3STh IO IIKaJje Y;

- KapeTKa MIPOAOJIBHBIX MTapalsIaKCOB 4 ¢ BuHTOM P, , IIpU BpalliCHUH KOTOPOI'0 OHA NMEPEMEIIACTCA BAOJIb OCHU Xn KOTOpLIﬁ
HUMECT KAy IJIA ONPCACICHUS BEJIMINHBI IICPEMECIICHMA

- KapeTKa TMOTNIEPCUYHBIX IMapaJIaKCOB 5. HpI/I BpalllCHUH BUHTA Q OHa nepeMeIacTCsa BAOJIb OCHU Y, 1 110 €ro mKaJie MOXXHO
OLICHUTDH BCJIMYMHY NCPEMCILCHUS

- CHumkogepxatenu 6 u 7. IXx MOXHO Bpaliath B CBOEH IMJIOCKOCTH BUHTAMH K; U K>

V cTepeokoMIapaTopa ecTh OCBETHTEIbHAS CUCTEMA, M PErYIINPOBKH, 00ECIICYNBAIOIINE HACTPOHKY OMHOKYJIIPHOIT



CHUCTEMBI I10 I'Ia3HOMY 6331/10}7, 110 1J1a3y W 1o MIpeaMcETy. (I)OpMI)I HU3MCPUTCIILHBIX MapoOK pas3IMiHbl, HO IIPU YBCIUYCHUU
OHHU JOCTaTOYHO 6OJ'H>H_II/IC, " Ha puc. 8.7 CTpCJIOYKaMHU IMOKAa3aHO, KaKyro UX 4acCTb uenecoo6pa3H0 HCIIOJIB30BaTh AJIsI TOYHO-
T'O HaBCACHUA Ha UBMCPAEMYIO TOUKY.

l\'/T/

Puc. 8.7. ®opMbl HEKOTOPBIX U3MEPUTEIBHBIX

OTMeTnM, 9TO MapKH OBIBAIOT CBeTAIIMECS (B OCHOBHOM KPYIJIbIC) M HecBeTAImuecs. HecBeTsamuecss MapKid UMEIOT
4yEpHBIN IIBET, M HAa TEMHBIX YJaCTKaX CHHMKOB HU3MEPEHHS 3aTPYIHSIOTCS. B OOJBIIMHCTBE MPHOOPOB YCTAaHABIMBAIOTCS
cBeTsecs Mapku. [{BeT Mapku 3a1a€Tcs C MOMOIIBI0 CMEHHBIX (DHIIBTPOB — 3€JIEHBIHN, KPACHBIH, OCITBIN U T.]I.

Iporiecc 00pabOTKH CHUMKOB Ha CTEPEOKOMITAPATOPE BKIFOUACT: YCTAHOBKY CHUMKOB B CHUMKOJIEPKATEIISIX, UX
OpPUCHTUPOBAHKE, ONPEICIICHIE MECT HYJICH KAl MPpUOOpa M HEMOCPEACTBEHHO u3MepeHust. CiieyeT HOMHHTh, YTO HETraTH-
BBl YCTAHABIUBAIOTCS AIMYJIbCUEH BHU3, & TUATIOZUTUBEI — SMYJILCHEN BBEPX.

CHHUMOK CUHMTAETCSI CODHEHTUPOBAHHBIM, €CITH €r0 OCH KOOPAWHAT IapajulelIbHbl COOTBETCTBYIOIINM HAIIPaBIISIO-
mmM crepeokoMmapatopa (Puc. 8.8 npaBblii cHUMOK). B 3aBucHMOCTH OT crioco0a BBEICHUsI CUCTEMBI KOOPIUHAT HA CHUM-
KaX, OpPUEHTUPOBAHKE BBITIOIHSIOT [0 KOOPAWHATHBIM METKaM (OCHOBHOM BapHaHT), TOT/Ia 3TOT MPOLIECC HE3aBUCHM IS
JIEBOT'O W MPAaBOr0 CHUMKOB WJTH 110 HaYaJIbHBIM HAINpaBJieHUSIM. B repBoM ciydae IedCTBYIOT B TaKOH MOCIEIOBATEILHOCTH!
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Puc. 8.8 Opuenmuposanue cHuMK0O8 N0 KOOPOUHAMHBIM MEMKAM

1. lrypBanamu X u Y, U3MEPHUTENbHYIO MapKy COBMEIIAIOT C KOOPAWHATHOM MeTKOH 1;

2. HlrypBanoMm X MapKy nepeMeIaroT 0 HallpaBJIEHUIO K KOOpAUHATHOHN MeTke 2. Eciu oHa TOUHO MPOXOAMT Yepe3 MeT-
KY, 3HAUUT CHUMOK (TIpaBbIif Ha pHC. 54) COPUCHTHPOBAH.

3. Ecnm mapka okazanach BBIIIE WM HIDKE, €€ YCTaHABIMBAIOT Ha KOOPJUHATHYIO METKY 2, IPU 3TOM IIOJOBUHY IepeMe-
LIEHUS] OCYLIECTBIISIIOT BUHTOM K, a IIOJIOBUHY IITypBajioM Y.

4, Onepaumo OPUCHTHUPOBAHUS BBITNIOJIHAIOT METOAOM ITOCIICI0BATCIbHBIX HpH6HH)I<6HHﬁ.

HpI/I OPUCHTUPOBAHUHU IPAaBOIro CHUMKa JUAIIa30H MEPEMCIICHUA KapETKU 110 OCHU X MOXET 0Ka3aTbCst HEOO0CTAaTO4-
HbIM, B TAKOM CJ1y4dac I[eﬁCTByIOT 1 BUHTOM IPOAOJIbHBIX IapajljlakCOB P. I[OHyCTI/IMO TAK)KC MCITI0JIb30BATh BUHT IIOIICPECYU-
HbIX IMapaJuIaKCOB BMECTO LITypBaJjia Y. I/I, HAKOHCII, 3aMETUM, YTO MHOI'’/Ia CHUMOK OPUEHTHUPYIOT U 110 BEPTHUKAJIbHBIM MCT-
KaM, €CJIi, HalIlpuMEp, Ka4€CTBO UX I/1306pa)I(eHI/Iﬁ BBIIIC, YEM Ka4CCTBO H306pa)KeHPII>i MeToK 1 1 2.

ITocne OPUCHTUPOBAHUS MPUCTYNAIOT K NPOLCCCY UBMCPCHUA CHUMKOB. OH cOCTOUT B TOM, YTO HITYpBaJlaMH1 XnY
COBMCHIAIOT UBMEPUTECIIbBHYIO MapKy € BBIGpaHHOﬁ Ha JIEBOM CHMMKE TOUKOM a;, a BUHTaMU Pu Q, IIpaByro MapKy, COBME-
I1aroT € COOTBETCTBEHHOM €l TOUKOM aj. Vka3aHHBIE ornepanuu ABJIAKOTCA MOHOKYJISAPHBIMU U B IIPUHIIUIIC, TTOCJIC UX BbI-
IIOJTHCHU A, MOXXHO 6paTI) OTCYCTHI 110 IIKaJIaM CTECPCOKOMIIapaTopa. Ho eciu paccMaTpuBaTh CHUMKU ABYMs I''la3aM BO3-
HHUKHECT CTepeO3(l)(l)eKT, 6yI[6T HaGJ'HOI[aTI)CH OJHa NPOCTPAHCTBCHHAA MapKa U TOYHOCTb HABECACHUA MOKHO IMOBBICUTD, JJIsd
qero:

1. BpamienueMm BUHTa P IPOCTPAaHCTBEHHYIO MapKy «YTAIUTUBAIOT» M OHA pa3iBauBaeTcs. B pe3ynbTare B MIOCKOCTH U30-
OpakeHus HaOmromaercs onHa u3 kapTuH (puc 8.9). Ha kapTuHKax a u b MapKu pacroiokeHbl Ha pa3Hoil BeIcoTe (TOBO-



pAT, 4TO HaGJ’IIO[[aeTCH nonepeqHHf/i napannaKc). BrinonHATE TOUHBIE IMPOCTPAHCTBCHHLIC U3MCPCHUA B 3TOM Cllydac

c d

a

b
‘/

Puc. 8.9. Yempanenue nonepeunoeo napannaxca

TPYAHO U Napajulakc CTaparoTCs YCTPAHUTb.
2. BpamenneM BUHTa MONIEPEYHBIX MTaPAJUIAKCOB YCTPAHSIOT ONEPEYHbIH apayutake (KapTUHKA C).

3. BUHTOM MPOJIONBHBIX MAPAIAKCOB MPHUIIOAHUMAIOT MApKy HaJl TOUKOH, a 3aTeM, Bpallias ero B MPOTHBOMOIOKHOM Ha-
MPaBIICHUH, COBMEIIAIOT MAaPKy ¢ TOUKOW (KapTHHKA ), TOCIE Yero 1 OepyT OTCUETHI 10 MIKAIaM CTePEOKOMITapaTopa.

I'maBa 9 TPAHC®OPMHUPOBAHUE

9.1 OO0muMe MoNOKEHHs
TpanchopMHUpOBaHHE CHUMKA B HIMPOKOM CMBICIIE 3TO IEICHANPABICHHOS HU3MEHEHHE ero TeOMETPUUECKUX CBOWCTB C Iie-
JbIO0 TIPeoOpa3oBaHus B 3aJaHHYIO Tpoeknuio. Kaxmoe npeodpa3oBaHre U3MEHSAET OJHH F€OMETPUYECKUE CBOMCTBA MCXOI-
HOT'O U300pa)KeHHs U CoOXpaHseT JApyrue. Te cBoiCTBa, KOTOPhIC HE H3MEHSIOTCS, HA3bIBAIOTCSI HHBAPUAHTAMH OTHOCHTEIILHO
JTAHHOTO T€OMETPHIECKOr0 Mpeodpa3oBaHusI.

B ¢ororpamMmMeTpuu gaiie BCETO MCIIONB3YIOTCS MEPCIICKTUBHOE M aMHHOE Mpeodpa3oBaHus, opTodoToTpancdop-
MHUPOBaHHUE U MaCIITaOUpOBaHUE.

TpaHchOpMHUPOBAHHBIM HA3bIBAETCS CHUMOK, TOJYYCHHBIH MyTEeM MEPCICKTUBHOIO MPeoOpa3oBaHUs HAKIOHHOTO
CHUMKA W MMEIOIINI JOMYCTUMBIC BEIMYMHBI CMEIICHUH TOYEK OT WX TOPH30HTAIBHON mMpoekuuu. OTMETHM, YTO OHO HE
MeHseT npoeknun. TpaHchopMUPOBAHHBIH CHUMOK MOCTPOCH IO 3aKOHAM IEHTPANbHOH mpoeKImu. [103TOMy HCKaXeHHs 3a
perbed ocrarorcs. JJOBOAAT UX 0 TOMYCTUMBIX 3HAYCHHIT MyTeM COOTBETCTBYIONIETO BHIOOPA MIOCKOCTH TPpaHC(HOPMHUPOBa-
HUsI, OTHOCUTEIIBHO KOTOPO# MPEBBIIICHHS] TOYEK MECTHOCTH HE TIPEBOCXO/ST YCTAHOBJICHHBIX 3HaueHHd. Ecnu jxe mect-
HOCTh XOJIMHCTasl, CHUHMOK TPaHC(OPMHPYIOT MO YacTsM (30HaM), BBIOMpast IUIs KaXKIOH 30HBI CBOIO TIOCKOCTh TpaHC(op-
mupoBanus. [Ipu ducie 30H Gomblie 3 BO3HUKAIOT TPYAHOCTH B TIPOIIECCE COCTABJICHHH (POTOIIIAHA, TIOITOMY BMECTO TIep-
CIIEKTHBHOTO TPaHCHOPMHUPOBAHHUSI IPUMEHSIOT OPTOHOTOTPAHCHOPMUPOBAHHE.

OpTOo(hOTOCHUMOK TIOCTPOCH B OPTOrOHABHOW MPOEKIINH, TO €CTh MPU OPTOPOTOTPAHCHOPMUPOBAHHH POUCKOTUT
MepeXo/] OT IEHTPATBHON MPOEKIIMK UCXOMHOIO CHUMKA K OPTOrOHABHOW MPOCKIIUK CHUMKA, MONYICHHOTO ITOCe TPaHC-
bopmupoBanus. VckakeHuii 3a penbed y TaKMX CHUMKOB HeT. HO BBIMONHUTE OpTO(HOTOTPaHCHOPMUPOBAHUAE MOYKHO TONb-
KO TIOCTIE TIOCTPOCHHUS TEOMETPUIECKOH MOJIESTH MECTHOCTH TI0 TTape CHUMKOB.

IMepcniekTrBHOE TPaHCHOPMUPOBAHHE MOYKET OBITH BBIMOIHEHO Pa3IMYHBIMH CIOCOOAMH: IpadUUecKuM, ONTHKO-

rpaduueckuM, GOTOMEXaHHIESCKHM, AHATUTHISCKUM H T.]I.
Ipu TpaHCHOPMHUPOBAHHHM CHUMKOB BBITIONHSETCS PEAYIMPOBAHHE CETH HAa CHHUMKaX. PeqyIlMpoBaHHe — 3TO MPHUBEICHHE
cereil (HOTOTPHAHTYIIAIMH K 3alaHHOMY MaciiTaby. Ha BBITOIHSAIOT JaHHOE MPUBEICHHE C TIOMOIIBIO ONMTHYSCKUX PETYKTO-
POB Pa3IMYHON KOHCTPYKIIMH. B KadecTBe ONTHYECKOrO PEIYKTOpa MCIIOIL3YIOT Mallblid, THOO0 OobIol (horoTpanchopma-
Topsl @TM u OTh.

TpanchopMHUpOBaHHE CHUMKA B HPOKOM CMBICIIE 3TO [E/ICHATIPABICHHOE U3MEHEHHE €r0 reOMETPUIECKUX CBOWCTB
C 1eNBI0 TIpeobpa3oBaHusl B 3aaHHYI0 mpoekiuo. Kaxoe npeobpa3oBaHue U3MEHSIET OJJHH T€OMETPHUECKHE CBOMCTBA HC-
XOIHOTO M300paskeHust U coxpauser apyrue. Te CBOMCTBA, KOTOPhIE HE U3MEHSIOTCS, HA3bIBAIOTCSI MHBAPUAHTA-

MH OTHOCHUTEJIPHO JAHHOTO T€OMETPUUYECKOTO MpeoOpa3oBaHMsl.
B ¢dororpammerpuu gariie BCEro UCIOIb3YIOTCS MIEPCIEKTUBHOE U adUHHOE Mpeodpa3oBanus, opTohoToTpanchop-
MHUPOBaHHUE U MaCIITaOUpOBaHUE.

9.2 INepcrieKTHBHOE TPaHCPOPMHUPOBAHHE



IMepcniekTrBHOE TPaHCHOPMUPOBAHHE MOKET OBITH BBIMOIHEHO Pa3IMYHBIMH CIOCOOAMH: IpadUUecKuM, ONTHKO-
rpaduueckuM, HOTOMEXaHUUYECKUM, aHATUTHYECKHM U T.J. B dororpamMmerpun Haubombliiee MPUMEHEHHE MOMYYNUIH 1Ba
HOCIIETHUX.

TeopernueckuM 000CHOBAHUEM QHAIUMUYECKO20 CROCOOA SBISIOTC GopMyibl TpancdopmupoBanus (9.1)

Oo_pXatyatza

xe+ye,tzey ©.0)

0 fxb,+yb2+zb3
xc]+ycz+zc3'

I'me —a;.a;.23.b;.b,.b3.¢1.¢5.C3. PTIEMEHTHI BHEIITHEI'O OPUECHTHPOBAHUS CHUMKA

JIJist BBIYUCTIEHHS 110 HUM HEOOXOAMMO BBIIMTOJHUTL U3MEPEHUS KOOPMHAT X U ) TOYEK, TPAaHC(OPMUPOBAHHBIE KO-
OPIUHATEI KOTOPBIX TPeOYeTCs MOAYYHTh, U 3HATHh DJIEMEHTHI BHEIIHETO OPUEHTUPOBAHUSA HAKIOHHOIO CHUMKA. TouHOEe ux
3HaYeHHe OOBIYHO HEM3BECTHO, IMOITOMY TPAHCHOPMHUPYIOT MO OMOPHBIM TOYKaM (Omo3Hakam). Jist ompeaeseHuss MUHH-
MAaJIbHOTO YHKCIIa OMO3HAKOB, BOCIOJB3YEMCS YPABHEHUSAMH KOJUTMHEAPHOCTH (MaTeM. PacronoskeHre BEKTOpa Ha OIHOU
MPSIMOM MJIH TIApaJUIEbHBIX IPAMBIX ¢ APYTUMH BEKTOPAMH)

R R,

I”XZI”ZR—, l"yzl"zR—z.

I'me r u R BEKTOPHI paBEeHCTBA Ha KOOPAUHATHBIE OCH X.Y.Z.

ITpu 5TOM IPUMEM KOOPMHATHI IIEHTPA MPOESKIIMU PABHBIMH HYJTIO M Pa3/I€IUM YUCIUTEIN M 3HAMEHATEH MPABBIX
yacTell Ha — ¢3f, B pe3y/IbTaTe MONTYIUM:

X = A (x—x)+A4,(y-y)+ A4S
C](x_xo)_cz(y_yo)+l
Y = B](x_xo)_Bz(y_yo)+B3f

Ci(x—x))—C(y—y,)+1
rae, Hanpumep, A;=Ha,/c;f, B;=Hb,/c;f, u T.1.

Ecnu xoopanHaTBI OMO3HAKOB, KOOPJMHATHI UX N300pa)KeHUI HA CHUMKE M AJIEMEHTHI BHYTPEHHETO OPUEHTHPOBA-
HUSI CHUMKA M3BECTHBI, TO HEM3BECTHBIMHU B YPaBHEHHUSIX SIBIITIOTCS BoceMb Kod(duirienToB. OHM OHO3HAYHO ONPEACIISIOT
MIEPCIIEKTUBHYIO 3aBUCHMOCTb MEXy HAKJIOHHBIM M FOPU30HTAJIBHBIM CHUMKaMH. DTH KO3()(UIIMEHTHI HAa3bIBAIOT DJIEMEH-
TamMu TpaHcopMupoBaHusl. [I0CKONBKY OJJMH OIO3HAK MO3BOJISET COCTAaBUTD JiBa YPAaBHEHUS, TO IS onpeneneHus koadhu-
LUEHTOB MX HY)XHO KaKk MHHUMYM 4. 3Hasi ©X MOXXHO BBITIOJIHATH TpaHC(hOpMUpOBaHKE, HCIONB3Ys ypaBHeHus (9.1), HO s
TpUBeIeHHs TPAHCHOPMUPOBAHHOTO CHHMKA K 3aJaHHOMY Maciutaly Bce TOydeHHble KoOpauHAThl X 1 ) yMHOXKAIOT Ha
ko3 durment TparchopMuUpoBanus k, To €CTh TPaHCHOPMHUPOBAHHBIE KKOOPAUHATHI X, =kx", 1 y,,=k)".

Jus Toro, 4toObl TOHATH CYTh (POTOMEXaHHMYECKOr0 TpaHC(OPMUPOBAHUS (€ro emie Ha3bIBAlOT ONTUKO-
MEXaHUYECKHM), TPENOJI0KHUM, YTO 3JIEMEHTHl BHYTPEHHETO M BHEIIHErO OPUEHTUPOBAaHUs CHHUMKa U3BECTHHI. BoccraHo-
BUM CBSI3KY NPOCKTUPYIOUIMX Jydeil U MIOMECTHM €€ B MOJIOKEHUE, KOTOPOEe OHA 3aHMMalla B MOMEHT (hoTorpadupoBaHus,
3aTeM IepecedeM CBA3KY FOPH30HTAIBHON INTOCKOCTRIO £ (puc. 9.1).

B pe3ynbrare Ha 3KpaHe MOIYYUM TpaHC(HOPMUPOBAHHOE M300pakeHNe HAKIIOHHOTO CHUMKa. B cooTtBercTBum ¢ puc.9.1
ero Macmrad MOYKHO BBIYHCIIUTD IO (popmyte:

9.2).

(9.3)

V/t=kf/H,, (9.4) (149)

rne k — ko3 uuueHt tpanchopmupoBanusi, Hy - BeicoTa portorpadupoBaHus Haj cpeJHEN MIOCKOCThIO ydacTKa (I1oc-
KOCTBIO

Puc. 9.1 IlepcnekTuBHOE TpaHchop-



Ha npakTuke, 1Mo y)ke U3BECTHBIM MPUYHHAM, YCTAHOBKY CBSI3KH OTHOCHTEIBHO 3KpPaHa BBIMOJHSIIOT MO OMO3HAKAM.
J11s1 3TOTO Ha 9KpaH YKIabIBAIOT OCHOBY C, OMO3HAKAMHU (MX JODKHO OBITh HE MEHEE YeThIPEX ), BBIMOIHEHHYIO B MacIiTabe,
KOTOpBIN paBeH 3aJlaHHOMY MacIITaby TpaHC()OPMHUPOBAHHOIO M300paxkeHus. Ha cHUMKe memaroT OTBEpCTUsS (IHaMETPOM
0.2 — 0.3 MM) B TOUKax, TJie W300pa3MIINCh OMO3HAKH, M C TIOMOIIIBIO TIPOEKTOPA MPOEHPYIO €ro Ha 3KpaH. 3aTeM B3aWMHBIM
MepeMelIeHHEM OCHOBBI U MTPOEKTOpa JOOUBAOTCS, YTOOBI H300PaXKEHHS CIIPOSKTUPOBAHHBIX Ha YKPaH OTBEPCTHIA COBMAIH C
COOTBETCTBYIOIIMMH TPaHCHOPMAIIMOHHBIMU TOYKAMH Ha OCHOBE, ITOCIIE YEro MOCIENHIO YoupaT. B pesynbsrate n3obpa-
KEHHe Ha dKpaHe OyIeT COOTBETCTBOBATH TPAHC(HOPMHUPOBAHHOMY CHHUMKY. ET0 HY)XHO TONBKO 3a(DHKCHPOBATh, HAIIPUMED,
cororpadupoBaTh.

OTMeTHM, YTO PACCMOTPEHHAs BBINIC TEXHOJOTHS pPaboTaeT HIACATBHO MPH TPaHCHOPMHPOBAHHH HAKIOHHOTO
CHUMKA PaBHHHHOW MECTHOCTH. ECITH MECTHOCTh XONMHUCTasi, TO HEOOXOMMUMO YUUTHIBATH CMEIICHHsT ToUYeK 3a penbed. Ha-
MpUMeEp, B COOTBETCTBHH C PUC. 65, IPHU YCTAHOBKE CBA3KH HYXKHO JOOMBATHCS, THOO COBMEIICHHS TOYCK @' U dy, THOO TOUEK
a v a’p, TaK KaK UIMEHHO 3TH Mapbl HAXO/SITCS B MEPCIIEKTHBHOM COOTBETCTBHHU (PACION0KEHBI HA OMHHUX M TE€X e MPOCKTH-
PYIOLIMX JydYax). 3HAUUT TIepe/l MPOIECCOM COBMEIICHHS HEOOXOUMO BBECTH MOMPABKH B MOJOKEHUE BCEX OTMO3HAKOB, JTH-
00 Ha CHUMKEOF ., JINOO Ha OCHOBE Ory. BRIUUCIISIOTCS OHM TIO (hOPMYIIaM:

&r.=-rh/H, (9.5) (150)
" Org=hry/(Hy-h) (9.6)
Kaxk npaBui, mornpaBky BBOIAT Ha OCHOBE, TIPH YCIIOBUH, uTO OHU Godbiie 0.3 M. [lonydeHHbIe B pe3yabTaTe TOUKH s

COBMEIIICHHUSI HA3BIBAIOT OPUEHTHP YIOLIUMH.

Henb3s, kxpome TOro, 3a0bIBaTh, YTO HA TPAHC(OPMHUPOBAHHOM CHHMKE OYIYT CMEIIEHBI BCE TOUKH, PACIIONIOKEH-
HBIC BBINIC WIM HIKE IUIOCKOCTH TpaHCHOpMHUpOBaHUs. M eci 3TH HMCKaxkeHHs OONbIe JIOMYCTHMBIX, CHUMOK CIEAyeT
TpaHcOpMHUPOBATH MO YACTSAM (IO 30HAM).

[Tpubop, ¢ MOMOIIBI0 KOTOPOTO PEATU3YETCs, BBIIIE PACCMOTPEHHAS, TEXHOIOTHS TIEPCIIEKTHBHOTO TPAHC()OPMHUPO-
BaHMs HasbiBaeTcs (ororpancdopmartop. o cymiecTBy, 3TO YCOBEPUICHCTBOBAHHBIA BBICOKOTOYHBIH (OTOYBETUUUTEND.
OCHOBHBIMH YacTSIMH (OTOTpaHCHOPMATOPA SBISIOTCS: HATIPABISIIOIINE, SKPaH, KacceTa, OObEKTHB U HCTOYHHK CBETa C Ta-
pabomuueckuM oTpaxkateneM. MMeercs, KpoMe TOro, CHCTeMa BHHTOB U YCTPOWCTB, 00ECIEUUBAIOIINX MyTEM B3aHMHOIO
MepeMeIIeHHsT KacceThl, 0ObEKTHBA W JKpaHa MOCTPOCHHE HA JKpaHe TPaHC(HOPMUPOBAHHOTO HU300paKEHHS B 3aJaHHOM
Macmrabe.

Puc. 9.2 Pa3pe3 B III0CKOCTHU IIaBHOTO BEPTH-

Paznuyaror ¢ororpanchopmarops I u Il poga. B pororpancdopmaropax I poma TpancopMupoBaHie BHITOTHSET-
sl TP COXPaHEHUH TOW CBS3KH MPOSKTHPYIOIINX JIydei, KOTOpasi CyIlIeCTBOBajla B MOMEHT (hoTorpadupoBaHusl.
TexHoIOTHS U3MEHEHHE TITABHOM ONTHYECKOU ocH (S), HO TOJBKO B MpezeliaX MIIOCKOCTH TJIABHOT'O BepTHKaja pea-
nu3oBaHa B GororpancdopmaTopax Il poxa, KoTopsie u UCTIONB3yeTCsl Ha MPOU3BOJCTBE. Tereps MOKHO chopMynupoBaTh
yCIOBHS (TEOMETPUYECKUE U ONITUYECKHE), IIPH KOTOPBIX Ha dKpaHe OyIEeT MOCTPOESHO U300pakeHne TpaHC(HOPMHUPOBAHHOT O
CHHMKa BBICOKOT0 KauecTBa. ['eoMeTpruieckue yCioBus:
1. entp npoekuuu S JOMKEH paclonaratbCs B INIOCKOCTH TJIABHOTO BEPTHKAjIa Ha OKPYXHOCTH C LIEHTPOM B TOUKE i U
panuyca F,=f/sine. BepTukanbHas IIOCKOCTh W, NpoXoasIIas yepe3 TOUKHU S, 0, 7 HA3BIBAETCS MIOCKOCIMbIO 2NAGHO20
8epmuKand.
2. TInockocTb dKpaHa J0JHKHA OBITH MapauienbHa oTpe3Ky Si, a oTpe3ok F =kf/sine.

Ornrtudeckue yCIoBus:
3. PaccrosHUS BIOJH ONTUYECKOH OCH OOBEKTHBA OT IIEHTPA MPOCKIMH IO CHUMKA U 9KPaHa OJDKHBI YIOBJICTBOPATH
(hopMyIie ONITHYECKOrO COMPSKCHUS.

4. Jlns noctrkeHHs XOpOIIel Pe3KOCTH B MpEAeax BCEro TpaHc(hOPMHUPOBAHHOTO H300paXKeHUsT HE00X0IMMO, YTOOBI
TUIOCKOCTH CHHMKa, OOBEKTHUBA M DKPaHbI MIepeceKaTuch M0 oiHOM npsiMoii (ycioue Lleiinduryra).



3aMeTHM, 4TO BBHINOTHEHUE ONTUYECKUX YCIOBUH B (hoTOTpaHC(HOpMaTOpax BBIIIONHSIETCS aBTOMATUYECKH, C IIOMOIIBIO
CHELaTIbHBIX YCTPOMCTB — WHBEPCOPOB. Tak, BHINOJIHEHNE TIEPBOr0 M3 YCIOBUI OOecreunBaeT MaclTaOHBI HHBEPCOD, a
BTOPOT'O — MEPCIIEKTHUBHBIM.

Kpome Toro, Henmb3st He OTMETUTB, YTO YCTAHOBKAa CHUMKOB B KacceTy (poroTpaHchopMmaropa OCyLIECTBISETCS 110
KOOpP/JIMHATHBIM METKaM C IIOMOIIbI0 PUCOK, HAHECEHHBIX Ha crekie. [loaToMy onTHyeckas ocb 0OBEKTHBA MPOXOANT MPAK-
THUYECKH Yepe3 TJIaBHYyI0 TouKy. Ho B cooTBeTCTBHM C pHUC. 66 TiaBHAs TOYKa JOJKHA OBITH CMeleHa Ha BEHYHHY O (OTpe-
30K oa). TexHonoruel Takas ornepanys MpeayCMOTPEHa U Ha3bIBAETCs JIelleHTpanuei cHuMKa. Takum o0pa3om, aneMeHTaMu
TpaHc()OPMHUPOBAHU CHUMKOB CIEYeT CUHTATh YIJIOBbIE BETMUUHBI @, (0, K U TUHEHHBIC - d;, d, 0.

Ha mpousBozicTBe HCMONB30BAIOCH OOJBIIOE YUCIO CAMBIX Pa3HOOOPA3HBIX IO KOHCTPYKIMHU (OTOTpaHCHOPMATOPOB,
KaK OTCYECTBEHHBIX, TaK W 3apyOexHbiX. Haumbosee momynspHeiMU ObLTH: (oToTpancopmarop Oonbiioi (PTH), dorto-
tpancdopmarop mMaislii (PTM), u ¢pororpanchopmaropsr pupmsr Kapn Letice (I'JIP).

I'masa 10 ®OTOKOHTYPHAS CBbEMKA INIO/I3BEMHBIX BBIPABOTOK

10.1 O6muue cBeneHus

OCHOBHBIMU T€OMETPUUECKHMH TTapaMeTpaMH TOPHON BHIPAOOTKH HPHHATO CUMTATh €€ HMIMPUHY, BHICOTY U MPOTS-
KEeHHOCTh. [lepBble 1Ba apaMeTpa MO3BOJSIIOT BEIUYUCIUTD WIIM ONPEAEIUTh ITONepeYHoe ceueHne BhipaboTku. [1o Heckoib-
KUM TIOTIEPEYHBIM CEUEHHSIM BBIPAOOTKHU ONpPENENSIOT Cpe/iHee ceueHue BhipaboTku. [IponsBeneHne cpeqHero ce4eHus Bhl-
paboTKH Ha IIMHY BEIPAaOOTKH paBHO T€OMETPHYECKOMY 00beMy JTaHHOW BhIpaOoTKH. [Ipn 3TOM cpaBHeHHE (PaKTHYECKOTO U
MIPOEKTHOT'O MONIEPEYHBIX CEYEHHI BHIPAOOTKH KOHTPOIUPYIOT KaK KauyeCTBO MPOXOAKU BhIpaOOTKH. CyIecTBYeT HECKOIBKO
CHoCcO00B MPOBEPKH MTONEPEYHBIX CEYEHUH BHIPaOOTOK:

- TAJIbHOMEPHBIMH pelKaMu

- OTBECAMU INepeMEIaeMbIMH 110 ITHYPY BAOJIb CTEHKH — OopTa

- TIOJISIPHBIM CIIOCOOOM

- CIIocoOOM 3acedex

- HETOCPEACTBEHHBIM U3MEPEHUEM BBICOTHI U ITUPUHBI BHIPAOOTKH

[NepeuncienHble criocoObl UMEIOT Psi/i HEMOCTATKOB — HU3Kas MPOM3BOAUTENILHOCTD, a TIABHOE MX HENb3sI IPUMEHATh
B HEJJOCTYITHBIX U YaCTO MaJIOZOCTYITHBIX BBIPAOOTKAX.

J1sl CheMKH MaJIOZIOCTYITHBIX BBIPA0OTOK MPUMEHSIOT (POTOrpaMMETpHIECKHE METOIbI ChEMKH:

1. Koporkoba3ucHast cheMKa MoNepeyHbIX CEYeHUH BHIPaOOTKH
2. OpHoKkapoBasi POTOKOHTYpPHASI ChEMKa ITONEPEUHBIX CEYSHUH BHIPAOOTKH

@DOTOKOHTYPHBII METOJ ChEMKH CBOJIUTCSI K CO3/IaHHIO CBETOBOIO ClIela — KOHTYpa Ha 0opTax, KpOBJIE U MOYBE rop-
HOHM BBIpaOOTKE B ILIOCKOCTU TPeOyeMOro MonepevHoro cedeHus BhIpaOoTKH, (hoTorpadupoBaHUIO 3TOrO KOHTYypa M 3aTeM
U3MEPEHHUIO0 TI0 POTOHETATUBY I (POTOCHUMKY HEOOXOIMMBIX MapaMeTpoB c(hoTorpagupoBaHHOIO IEPUMETPA MOTIEPEHHO-
T'O ceueHHs BHIPaOOTKH.

HesaBrcumo oT THIIOB rOpHOW BBIPAOOTKH M MPUMEHSIEMOH amnmaparypbl pOTOKOHTYPHBIN METOJI ONpe/IeeH s mapa-
METPOB IONEPEYHOr0 CEYEHHs BHIPAOOTOK BKIIIOYAET CIIEAYIOIIUE MPOIECCHl MapKIICHIEPCKUX PaboT: MOArOTOBUTENBHBIMH,
(oTOCHEMOYHBIH U KaMepallbHbIA. [10roTOBUTENBHBIN NpOLIECC CBOJUTCS K ONPENETICHUIO U BHIOOPY TONEPEYHBIX CEUEHUIH
B BBIpaOOTKE M TIOJIOKEHUST OCEBOH JIMHUU X (poTorpadrpoBaHusl, a TAKXKe BHIOOp amnmnapaTypbl HEOOXOAUMOM IS ChEMOK U
JIOCTaBKa ee Ha MecTo cheMKU. PoTocheMOouHbIH poLece, BKIoYaeT B ce0s MpoBepKy (oToammaparypsl, oIpeeieHle pac-
CTOSIHUS OT IUIOCKOCTH HEOOXOMMOTO TONEPEYHOro ceueHHs BHIpaOOTKHU 10 00beKTHBa (hoToamnmapara, ycTaHOBKa CheMOY-
HBIX JIaHHBIX U yKa3aTelb JallbHOCTH CheMKU. KamepasbHBIN Mpolecc CBOMUTCS K JIaOOpaTOpHOH XUMHYECKoi o0paboTke
HKCIIOHUPOBAHHOH (DOTOIIEHKE, TPaHC(HOPMHUPOBAHHIO KOHTYpA IONEPEYHOro ceueHus ¢ (OTOIuIeHKH Ha (Gorodymary mim
CHeLUaIbHBIN TJIaH NoNepeyHoro cedeHust B Macmradax 1:10, 1:50 wmu 1:100.

[pu onpeneneHny KOOPAUHAT TOUEK MONEPEYHOTI0 CEYEHHS BHIPAOOTOK U JINHUH KOHTYPa BO3HUKAET HETOYHOCTH OII-
penenenunst koopauHat. [lorpenrHocTs orpeaeneHust KOOPAUHAT TOUEK U JIMHUKA KOHTYPOB MONEPEYHBIX CEYEHUH BBIPaOOTOK
JUMUTHPYETCS TPEOOBAHUSIMH UHCTPYKIUH (3) M COOTBETCTBYIOLIHE TEXHOJIOTMYECKUE U SIKOHOMUYECKUE PACUETHI.

[Tpumenenne GpoTOKOHTYPHOTrO METO/Ia ChEMOK BBIPAOOTKH MO3BOJISIET 00ECTIEUUTh

Ormpenenenue:

1. I'eomeTpryecknx mapamMeTpoB U MpOoQuiIeH IMOIEePEYHBIX CeUeHNH BEIpab0TOK
2. I'eomerpuyeckne 00bEMBI BEIPaOOTOK
3. O0BEMOB MOTEPh PYAHOM MacChl BO BMEIIAIOIIUX OPOIaX
4, Pasy0oxuBaHue ee 3aKOHTYPHBIMH ITOPOJIAMH.
KonTtpons:
1. 3a KauecTBOM B3pBIBHBIX paloT B Mpolecce MPOBENEHHs BBIPA0OTOK
2. 3a MOoNHOTOM 3aKNIaIKi BBIPAOOTKH IIPH CHCTEMAX C 3aKJIaJIKON
3. 3a COCTOSIHUEM PA3JIMYHBIX ITyCTOT B TOPHOM MacCCHBE MECTOPOXKICHUS
4. 3a cOCTOSIHUEM IETTMKOB, OOPTOB M KPOBJIX BBIPAOOTKH
5. 3a KperuieHHeM 1 OETOHUPOBAHUEM BHIPAOOTKH.



10.2 BprunciieHne MOrpenrHOCTH ONPEIeEeH S TUIONIAH CEUSHNUS BBIPAOOTKN 1 MOTPELTHOCTH ONpeesieHns] 00beMa
BBIpaOOTKH

IMpu pelreHny MEPEUNCICHHBIX 3a/a4, B MPEABIAYIIEM pasieie, HeoOXOIUMble T€OMETPHUECKUE MapaMeTphl BhIpa-
OOTKH TOJDKHBI OBITH M3MEPEHBI C JOMYCTUMOI ONTUMATBHOW MOrPEHIHOCThI0. 1o pe3ynbTataM (DOTOKOHTYPHOU ChEMKH
TeOMEeTpUUECKHH 00beM TOpHON BBIPAaOOTKH, ONPEAEINSIOT CIIOCOO0M MapasuieNbHbIX cedeHuit. [lockonbKy mporecc onpee-
JISHUSI TUIOMIAIH S; KaXKI0To MOTIEPEYHOr0 CeUeHUsT eAMHO00pas3eH, TO MOrPEIIHOCTh ONpeAeNICHHs IUIOMAAN KaxXIoro ceve-
HUSI Mgy, PACCYUTBIBACTCS IO (hopMyIIe:

IID.D!: 2 —5§pm§ -0.00072 (1450 (27 B2 102 + 21220 -poond? 5
mSj —_—— —"\I

(10.1)

L

[orpeuHocTs onpesenenys o0bema Vi Kaka0ro NonepedHoro CeYeH s #t;  PacCUMTHIBAETCS 10 Gopmyre:

I
my, = i_ﬂlﬂ.ﬂﬂﬂ?z{f. +5) (1267102 + R 122) (10.2)

rae L — pinHa BeIpaboOTKH, M;
[ - vHTEpBaT MKy CMEXHBIMH CEUCHUAMU (MEKIY MUKETaMH), M, [ = const = 10w;
b - ropu3OHTaANBHAS MIMPUHA BRIPAOOTKH, M;
S - cpenHsis iomab BHIPAOOTKU BBIYMCIAETCSA 110 (popmyrie:

Sp == (10.3)

M, - NOTPENIHOCTh U3MEPEHHUS [UTHHBI BhIpaboTKU = 0,1 MM
E - 6azuc hoToCheMKH;

h - BeICOTa BBIPAOOTKH;

hep— CpenHss BBICOTA 33/JaHHOM BBIPAOOTKH;

V' — 00beM BBIPaOOTKH BRIYHCIISIETCA IO hopMyie:

V=10.5% I gng %5y % (n—1) (10.4)

BerurciieHre OrpenHOCTH IO CEYEHHUs BRIPAOOTKH M MOIPENIHOCTH ONpee/ieHuss 00beMa BRIPaOOTKH pacCuu-
TBHIBAETCS B TaOJIMIIE
IJIe YKa3bIBAIOTCS MapaMeTpsl BBIPaOOTKH, 0azuc (GorocheMku. ITorpemHocTs onpeaeneHus oobeMa BBIPaOOTKH JOKHA
YAOBJIETBOPATH CIEAYIOIIEMY yCinoBuo - = £0.03V , a morpemHocTs OmpenesneHus IUIOWAAH CeUCHHs IpH

onsr = 10.0 1 (uHTEpBAN CMEXHBIX CEYECHUH) TOIKHA YIOBIETBOPSATH CJEIYIOIIEMY YCIOBHIO - mg, = 2104 .

10.3 Breruucnenue MOrpCIIHOCTHU ONPEACICHUA Q)OTOFpaMMeTpI/I‘IECKI/IX KOOpJAWHAT TOYCK KOHTYpa CCUCHUA BI)Ipa6OT-
KH.

[pu pemennu GoTorpaMMeTpUIECcKUX 3a/1a4, KOOPANHATHI TOYEK 00BbEKTa ChEMKH OMPEEISIOT B (hoTorpammerpuye-
CKOl cUCTeMe KOOPJHMHAT, T.€. B IPOCTPAHCTBEHHOM MPSIMOYTOJIBHOM CHCTEME, CBSI3aHHOW T'€OMETPHUYECKU C TOUYKOH (hoTo-
rpadupoBanus. IT0 KoopauHathl X ¥ Zs. [lonoxenne HOTOCHMMKA OTHOCHTENBHO LEHTPA NPOCKLMH ONPEACISIOT MO
AJIEMEHTaM BHYTPEHHEro OpUEHTHUpOBaHHS. K HUM OTHOCSATCS KOOPIWHATHI Xy Vp Zp IJIABHOW TOYKH CHHMKa U (OKYCHOE
paccTosiHue fy CHUMKA. 3Hasl 3JIEMEHThI BHYTPEHHETO OPUEHTHPOBAHMS, MOXKHO TI0 KOOPIUHATAM X ¥ Z; TOYEK H300paxe-
HUSI 00BEKTa Ha CHUMKE BOCCTAHOBUTH CBSI3KY JIyUeil, CyIIECTBYIOIIYIO B MOMEHT (poTorpadupoBaHus YIIOMSHYTBIX TOYEK B
Harype. [Ipu ycraHOBKe (hoTOKaMephl €€ ONTHYECKOH OChIO MO0 HOPMAJIH K 00BEKTY ChEMKH, COOJIIOJIAIOTCSl YCIOBUS BEPTH-
KaJbHOCTH (DOTOIUIEHKU M TOPU3OHTAILHOCTH ONITHYECKOH OCH Kamepbl. B mpornecce pOTOKOHTYPHBIX ChEMOK TOYKY Haudala
(oTorpaMMeTpHUYECKUX KOOPJMHAT JOMYCTHMO COBMENIATh C TEOMETPUYECKHM LIEHTPOM CHHMKA. JlOIMyCTUMO TakXke IMpH-
HSTH PaBEHCTBO (POKYCHBIX PACCTOSHHI CHUMKA M caMO# (hOTOKaMephl, IIOCKOJIBKY B IIPOIEcce MOATOTOBKU aIllapaTyphl K
(DOTOKOHTYPOHOH CheMKe 00sI3aTENFHO MPOU3BOIAT KaJHOPOBKY M MaclITaOMpOBaHWE CHUMKa Ha BHIOpaHHbBIE PAaCCTOSHUS
CBhEMKH, 0COOCHHO TIpH paboTe ¢ NIMPOKOYTOJIbHBIMU OOBEKTUBAMH T.€

f=f=Fk (10.5)
rie fr - (OKyCHOe paccTOsHHE CHUMKA,;

fi - bokycHoe paccTosHUe POTOKaAMEPhI
IIpu cheMKe ceyeHunit BEpTHKAIBHBIX TOPHBIX BHIPAOOTOK METO ChEMKH MO00EH a3pOPOTOCHEMKE, a MMPH ChEMKE



TOPU30HTAJILHBIX BBHIPAOOTOK — Ha3eMHOW (oTOrpaMMeTprueckoi cheMke. [IoCKonbKy B MPOCTpaHCTBE OCH KOOPIMHAT 3a-
HUMAIOT ITOCTOSIHHOE IOJIOKEHHE OTHOCHUTEIILHO TOPU30HTA, TIO3TOMY IIPH ChEMKE FOPU30HTAIBHBIX BBHIPAOOTOK HAIlpUMep
och Z BepTHKaJbHA, OCh Y HAlpaBiieHa 110 JUHUK 0a3nca, a IpH ChbeMKE BEPTHKAJIbHBIX BHIPAOOTOK OCh Y TOPH30HTANIbHA, &
och Z HampamiieHa 1o JuHuM Oa3uca. [IppyHuMas Bo BHUMaHHE 3TH 0COOCHHOCTH ()OTOKOHTYPHOU ChEMKH, PEKOMEHIYETCS
UCXOJIUTh MPU MPUMEHEHUH (HOPMYI Ul ONpE/IeIeHNH KOOPAMHAT TOUYEK KOHTYpa MOMEPEYHOr0 CeYEeHHs TOPHU30HTAIBHON
WJIN BEPTUKAIBHON TOPHOW BBIPaOOTKH.

[MorpenrHocts onpeaeseHus! IUIOMAAN MONIEPEYHOr0 CEYSHUSI BBIPAOOTKH SIBIISIETCSl (YHKIMEH OT MOTrPELIHOCTH
W3MEPEHHUs PACCTOSHUS OT LIEHTPA NCTOYHHMKA CBETA JIO MOBEPXHOCTH BBHIPAOOTKH, T.€. OT MOTPEHIHOCTH ONpeieseHus (poTo-
IPaMMETPUYECKHX KOOPAUHAT Xy, Zy,.

IMorpermHocTh OnpeneneHus KOOpANHATHI X, BBIYUCIAETCS Mo hopmyie:

1 (e o . . . 1
= — | X¥ims Lans <aps
My, t;‘-ux my + Bimi+ Xyme (10.6)
/e IPUBE/ICHHbBIC JJAHHBIC TS BCEX BAPUAHTOB OJIHU U TE Ke

Mz TIOTPELIHOCTh H3MepeHus 6asuca GpoTocheMkH, Mz = £3 Mu;

My — TOTPENIHOCTD U3MEPEHHUSI KOOPIUHATHI X, M. = +0,1MM;

g — MOIPELIHOCTh ONpeIeNeHIs (hOKYCHOT'O PaCCTOSHUS my = 0,001 Mm;

X — npeBbIlIEHNE TOUYKK KOHTYpa HaJ TOYKOM [EHTPa UCTOUHMKA cBeTa K= 5,0MM.
B pesynbrate pacueroB My, HE JIOJKHA NPEBbIIATh 4%.

Bprunicrenus norpemHocT KOOpAUHATEL X¢ BO3MOXKHO MPH TPEX THIIAX TOPHBIX BHIPAOOTOK C Pa3HOM BBICOTOM U ¢o-
TorpaupyeMbIX pa3HbIMU THIAMH (POTOKaMep C pa3HbIMH (POKYCHBIMU PacCTOSHUAMH. Bce naHHbIe TI0 M3MepsieMbIM BbIpa-
00TKaM 3aHOCSATCS B TAOJUILY, TJI€ U ONPEIEISIOT OrPENIHOCTh (POTOrpaMMETPUUECKHX KOOPIUHAT TOYEK KOHTYpa CEeUeHHSI.

[aaea 11 PELNEHUE TOPHO-TEOMETPUYECKUX 3AJIAY CITOCOBOM ®OTOTPAMMETPUH U IIPU
MOMOILH GPS

11.1 OcHOBHBIE TEXHOJIOTUYECKUE CXEMBI CO31aHUsA TOHOI’pa(l)I/I‘IeCKI/IX IIJIaHOB

Ipexxe Bcero, 3aMeTHM, YTO TPH TOMOTPaPUIECCKOM 00ECIICUCHUH TOPHBIX pabOT B OCHOBHOM HMEIOT JIENO C IUia-
Hamu (Macitabsl 1:500 — 1:5000), mosToMy 0 kapTorpadupoBaHuy TOIBKO 00 3THX MacmTadbax u noiaer ganee peub. HOC
MPUMEHSETCS] TONBKO B TOPHON MECTHOCTH, KOr/ia OOBEKThI PacHoOKeHHbIE OIIKe K KaMepe He MepeKphIBAIOT KapTorpa-
(bupyeMblii y4aCTOK MECTHOCTH. Ee MMeeT CMBICT MPUMEHSTh MPH MapKIICHIEPCKOM 00CITyKHBAaHUH OTKPBITHIX FOPHBIX pa-
00T, €CITi SKOHOMHYECKH HEBBITOIHA MIIH HEBO3MOXKHA aspodoToronorpaduueckas chemka. Komobunuposauunyo ADPC mnpu-
MEHSIOT, TIPY BO3HUKHOBEHHH TIPOOJIEM ¢ 0TOOpakeHHeM Mo (POTOCHUMKaM penbeda MECTHOCTH, HApUMep, B CIydasX, Ko-
rla MECTHOCTh PABHHMHHAS, WM OHA 3aKphITa (3aCTPOCHA, TIOKPHITA BHICOKOW W IUIOTHOH PacTHTEIBHOCTHIO), & TAKXKE, CCIIU
MOBBINICHBI TPEOOBAHMS K TOYHOCTH 0TOOpaxkeHus penbeda. KomOunuposanuyro ADC 10 BO3MOKHOCTH MBITAIOTCS H30e-
raTth U3-3a OONBIIOro 00beMa MOJIEBBIX PAbOT, & 3HAYUT BHICOKOH MX CTOMMOCTH U HU3KOH MPOH3BOIUTEILHOCTH.

Crepeoronorpadpudeckuii Merog ADC ABIAETCS OCHOBHBIM, M €r0 HE MPUMEHSIOT TOJIBKO MO MPUYHHAM, KOTOPbIC
ObUTH 0003HAUEHBI BhIlle. TakuM 00pa3oM, ecTh Beckue OCHOBaHMA HauaTh u3ydeHne ADC ¢ pacCMOTPEHHS TEXHOIOTUH
crepeodoToTonorpadhuIecKoil CheMKH.

1. TexHOTOrMYECKHUE CXEMBI

CyIHOCTS METO/IA 3aKIII0YAETCA B TOM, YTO B KAMEPAIBHBIX YCIOBHUAX MO (POTOCHUMKAM IMOIYYAIOT U KOHTYPHYIO
4acTh IUIaHa, U u300paxkenue penbeda. [lonessie paboThl HEOOXOMUMBI TOJIBKO TS OMPEAEICHUS IAHOBBIX KOOPAUHAT (BBI-
COT) OITO3HAKOB U JCIH(DPUPOBAHUSA CHUMKOB.

Teopernueckoil OCHOBOI METO/A SABJISAETCS PElICHUE NBOMHON 00paTHOW MPOCTPAaHCTBEHHOW (OTOrpaMMETPUIECKON 3aced-
ku. Ho xapakrep u mOCae10BaTeIbHOCTh BBITOJIHEHHS OCHOBHBIX MPOIIECCOB 3aBHCHUT B OCHOBHOM OT JBYX (paKTOPOB: MPH-
MEHSIEMOT0 [T 00pabOTKH CHUMKOB 000PYAOBaHMs, U HEOOXOAUMOCTH COCTaBIeHHs (hoToruiaHa (OpToOoTOoIIaHa).

3aMeTuM, YTO B IPOIIECCE PA3BHUTHUS CTEPEOPOTOTOMOrpaPHUISCKOro METoIa, OBUIO MPEIOKEHO 4 pa3HBIX KOHICIIMH HC-
TOJIb30BAHMUS TIAphl CHUMKOB JJIs1 COCTABIICHHS 110 HUM IUIAaHOB U KapT. [lepBast cBsi3aHa ¢ pacuICHCHHEM TEXHOJIOTHH Ha OT-
JIeNTbHBIC: MPOIeCChl. BTopas mpeanonarana (GU3MYECKOe MOCTPOCHUE C MOMOIIBIO a3p0 MIIM HA3eMHBIX CHUMKOB TOYHBIX
MIPOCTPAHCTBEHHBIX MOJENeH (T€OMETPHUYECKH MOTOOHBIX YMEHBIICHHBIX KOIHI TOTO, YTO MUMEJIO MECTO B mpoiecce (oTo-
rpadupoBaHHUsS MECTHOCTH). PellieHre MBOMHOM 00paTHOM MPOCTPAaHCTBEHHOW 3aCCYKH OOXOIMIOCH B 3TOM ciliydae 0e3 3Ha-
YUTEIBHBIX MaTEeMAaTHICCKUX PacueToB. B TpeThel ObLTO peaan30BaHO aHATHUTUYECKOE PEIICHHUE OCHOBHBIX MPOIIECCOB YKa-
3aHHOW BBIIIIC 3aCCYKU: BOCCTAHOBJICHUE CBSI30K MPOCKTUPYIOMIUX Jydel (BHYTPEHHEE OPUECHTHPOBAHUE CHUMKOB), B3aMM-
HOE OpUEHTHUpPOBaHUE (IIOCTPOCHUE MOJIENN), BHEIIHEE OPUEHTUPOBAHHE MOJEIH, ONpE/IeIeHHe KOOPIHHAT TOYEK MECTHO-
ctu. YeTBepTast OCHOBaHa Ha IM(ppoBoil 00paboTKe HHPOPMAIIUU COBPEMEHHBIMH CPEJACTBAMHU BBIYUCIUTEIBHON TEXHUKU.

Ha ocHoBe nepBbIX ABYX KOHLEMIHUI MOSIBIJIMCH B CBOE BpeMs (B paMKax CTEpeoTOonorpaguyeckoil CheMKH MECTHOCTH) /IBa
MeTo/a KapTorpadMpoBaHus 10 CHUMKaM A GepeHIIMPOBAaHHBIA U YHHUBEPCAIbHBIH.



B nuddepenumpoBanHoM Merone KapTorpadupoBaHusl, KaXKIblii IPOLECC BBITOIHSIICS IO CBOEH TEXHOJOTHH TOJBKO JUIs
HEro NpeHa3HAYeHHBIMHU CPEICTBaMU. [IpH 3TOM 3JEMEHTHI B3aMMHOI'O OPUEHTHPOBAHHS CHHUMKOB OIPEACISIIMCH MO pe-
3yJabTaTaM W3MEPEHUI KOOPIMHAT U IapajlIakCOB COOTBETCTBEHHBIX TOUEK Ha CTepeoKoMmaparopax. M3o0paxenue penbeda
MECTHOCTH OCYLIECTBIISUIOCH ITyTEM M3MEPEHHs Iaphl IIAHOBBIX CHUMKOB Ha CTEpeoMeTpe, KOTopbid B 30* romax CKOHCT-
pyupoan @.B. [Ipo6bimeBbiM. TpaHchopMupoBaHHEe CHUMKOB IIPOM3BOJIMIIOCH HA oToTpaHcopmaTopax. HecmoTps Ha To,
YTO yKa3aHHas TEXHOJIOTWS HMMelia BBLAalolieecss 3HaueHuWe npu KaprorpadupoBanuu teppuropun CCCP B macmrabe
1:25 000 u 1:100 000, Ha Hel He CTOUT OCTAHABIMBATHLCS, TAaK KaK OHA Telepb UMEeT TOJIbKO UCTOpHUYecKoe 3HaueHue. [pu-
OopHI, TpeHa3HAYEHHbIE VIS PeaN3allii YHUBEPCAIBHOIO METOJa CTEPEOTONOrpa(uieckoll CheMKH, U Ha3BaJd YHUBEp-
CaJIbHBIMH aHAJIOTOBBIMH ITPUOOpaMH. A TTOCKOJIBKY OIEpaTOp BBIMOJHSI HA HUX CTEPEOU3MEPEHUS, TO ITOJHOE UX Ha3BaHHE
— yHUBEpCaJbHBIE aHAJIOroBbIE cTepeodoTorpaMMmerpuueckue npudopsl. Creayer OTMETUTh, YTO 3pa M ITHX NpPUOOpOB
Onm3Ka K 3akaty. VX yxe He MPOM3BOJAAT U U3 MPOHU3BOACTBEHHOr0 MpoIecca MOCTENEHHO UCKITIOYA0T, TaK KaK BO3MOXKHO-
CTH 3THX NPUOOPOB 3HAYUTENIHFHO OrPaHUYEHBI U MO MPOM3BOJUTENLHOCTY H 110 MapamMeTpaM o0padaThiBaeMbIX CHUMKOB, H
TI0 y4YeTy pa3In4HbIX UCKaKEHUH CHUMKOB (KpPUBH3HBI 3eMJIH U pedpakiuy, AedhopMalyy SMYILCUOHHOTO CJIOS, TUCTOPCHU
00BEKTHBA U TIPOY. ).

Ha cmeny mozenupyrommM npudopaM MPHILIH aHAJTUTHYECKHE CTEPEONTPUOOPhI, Y KOTOPHIX TaKUX OrpaHu4eHuid Her. Mx
MPEANIECTBEHHUKH CTEPEOKOMITAPATOP U BBIUMCIUTEIbHAS MaliiHa. I HMEHHO OTCYTCTBHE COOTBETCTBYIOIIUX CPEACTB BhI-
YHCIIEHUH J0JIT0e BPEMsI CAEPKMBAJIO Pa3BUTHE aHAIUTHUECKOM (poTorpammerpuu. B Hacrosiiee BpeMs Ha MPOU3BOJCTBE
HUMEETCS TapK YHUBEPCAIbHBIX aHAJTMUTUUECKUX CTepeodoTorpaMMeTprdeckux mpubopoB. Ho u MX Bek BecbMa OrpaHUYEH,
TaK KakK BBISICHUIIOCH, YTO BHICOKOTOYHBIE U3MEPEHUSI, IPUUEM C DIIEMEHTAMH aBTOMATH3AI[MH, MOKHO BBITIOJIHSITH M HA dKpa-
HE MOHHUTOpA.

K 1mudpoBbIM MeToaM 00paOOTKH CHUMKOB MPUBEIO OYPHOE Pa3BUTUE BBIYUCIUTEIBHON TEXHUKU. 33 HUIMH HE TOJIBKO
Oynyiee, HO, TIOKAIyH, y)Ke M HacTosiee. Ha mepBbiil B3rsLI U(POBhIC U aHAJTMTHYCCKUE METOJBI 3TO OIHO U TOXKE.
Ho 310 He Tak. B aHanuTHUECKUX METOJaX OCHOBHBIM UCTOYHHKOM HH(OpMAIHH SIBIACTCS (POTOCHUMOK, KOTOPBIH U H3-
MepsIeTCsl OIEepPaToOpOM I ONMpPEICIICHUS KOOPAWHAT M MapajlIakCoB. 3HAYUT aHAJIUTHYCCKUN MPHOOp, Kak 00pabaThi-
BaOIIas CHCTEMa 00sI3aTEILHO UMEET TOM WM WHOW KOHCTPYKIMHU cTepeokommapatop. [ludpoBsie METOIBI HMEIOT AEIIO
¢ mu(ppOBBIM CHUMKOM Ha MAarHUTHOM HOCHUTEJIE, KOTOPBIN MOMYyYalOT KaK pe3yabTaT CKAaHHUPOBAHUS (POTOM300parkeHHIA
nnu yreM (ororpadupoBanust uGpoBbEIME Kamepamu. YacTh HH(DOPMAIMKA MOXKET OBITh MOJYYCHA B IPOLIECCE TUTUTA-
JIU3AIUH CYIIECTBYIOINX KapTorpaduyeckux MarepuaioB. Bece 3To oOpabaThIBaeTCs CHHTETUUCCKH Ha KOMITbIoTepe. Pe-
3yJIbTAT 00PaOOTKH KOHTPOIHUPYETCS HA IKpaHe MTUCILICS, B TOM YUCIIE M B TPEXMEPHOM BH/IE.

®orormransl (OPTOPOTOIIAHEI) KAK OCHOBY TOMOTpa)UuecKoro IUIaHa €CTh CMBICI COCTaBIISITh, €CIM CHHUMaeMast
TeppUTOpUs (HE3aCTPOCHHAs, C PACCPEAOTOYCHHON U MaJIOTaKHOM 3aCTPOUKOM) XapaKTepu3yeTcsl OOIBIIUM KOJTHYSCTBOM
KOHTYpOB. B coOTBETCTBHYU ¢ pekOMeHAaMsIMU HHCTPYKIUH [9], npu chemke B MaciuTabe 1:5 000 (ororuiansl UCTIONB3YIOT
KaK OCHOBY TIpH JIFOOOM XapakTepe 3acTpoiiku. Ho mpu cheMKe y4acTKOB ¢ MHOTO3TaXKHOM 3aCTPOHKON 3eMHOW TTOBEPXHOCTH
B Macmrabax 1:2 000 u kpynHee GOTOIUIaHBI HE COCTABIISIOT.

2. IludpoBbie MOIETH MECTHOCTH, IUIAHBI, KAPTHL

Hcnonp3oBaHne HOBEHINIUX THUIIOB ChEMOYHBIX CHCTEM, MEPEX0]] K KOMITBIOTEPHBIM TEXHOJIOTHUSIM U HHPOPMAIIMOHHBIM CHC-
TeMaM ITO3BOJIIOT MONTYYaTh U XPAaHUTh MONTYYCHHYIO HHPOPMAIIUIO O MECTHOCTH B BUJIC MU(POBBIX MPOrpaMM U MOJEIICH.
[Ipu HEOOXOAMMOCTH OHM MOT'YT IIPEJCTaBJICHBI B rpa)uyeckoM Buie Ha OyMa)kHOM HocuTene. JInbo Ha SKkpaHe MOHHTOpA.
I'padudeckue MmIaHbl U KAPTHI CTAIA BTOPUYHBI 110 OTHONMICHHUIO K IIU(POBBIM MOJIENISIM MECTHOCTH.

a. [ludposas momens MectHOCTH (IIMM) — 310 MaccuB uncen. KaxapIM 3JIeMEHTOM MaccuBa SBISIFOTCSA kKoopauHathl ( X, Y,

Z) MecTHOCTH ¥ 3ammrdpoBaHHas U(POBHIM KOJOM Kakasi-THOo ceMaHTHdyeckas nHpopMmarms o0 3Toit mectHoctH. [{udpo-
Basi MOJIEJTb MECTHOCTH COIEPXHUT HHPOopMaImio o penbede u o curyaruu. [Ipu pazaenennn 3toll HGOPMAIMU MTOTYYarOT
uudposyto mMozens penseda (IIMP) u mmudppoyro monmens curyanmu (LIIMC). ITox LIMP noHMMaroT COBOKYITHOCTH TpO-
CTPaHCTBEHHBIX KOOpPANHAT

(X, Y, Z) touek 3emHoii moBepxHoctu. LIMC comepxur nHpopmanuio o ruaHoBeIX koopauHaTax ( X, Y) Touek,
JIeKAIUX Ha TPAHUIAX Pa3IMUHBIX O0OBEKTOB. DTO MOTYT OBITh IPAaHHIIBI TONOTPA(QUIECKHIX IIEMEHTOB, CEIBCKOX0-
3SIMCTBEHHBIX YTOJMH, MOYBCHHBIX Pa3HOCTEH, JIECOTAKCAIIMOHHBIX enuHuIl. [IMM sBistoTcs 6a3oi Jis CO3qaHus
LIMPOKOTO CIIEKTpa KapTorpauueckod NPOAYKIMH, HCIOIB3YeMOW 3eMJICYCTPOUTENbHBIMH U KaJaCTPOBBIMHU
ciryx0amu. I1o 1M poBbIe KapThl, (OTOILIAHBI, KOHTYPHBIE (OTOIUIAHbI, Tonorpaduieckue GpoToraHel, opTodo-
TOIUIaHbI, (POTOKAPTHI, TONOrpadUUECKHUE TIaHbL.
0. [ludposas (anexrponnas) kapra (I1K) 3to o0benuHeHne mupoBOi MOJCTH peiabeda U HECKOIbKUX MU(POBBIX MOICICH
curyarmu. Kaxnas [IMC npencrapnser codoii Tak HasbiBaeMblid cioil 1IK. Bee cimou 1K Hakmagpisatorcs Ha [IMP. Kak
MPaBUIIO B IIM(POBBIX KapTax UCHOIB3YIOT Teorpadryeckue KOOPIUHATHI, II03TOMY IM(POBbIE KAPTHI HE UMEIOT MACIITa0OB.
[Tpu Buzyanuzarmu [{K Moxer ObITh mpegocTaBieHa B 1r000M Maciitade, HO He KpYIHee TOro, TOYHOCTh KOTOPOI'0 COOTBET-
CTBYET TOYHOCTH MCXOMHBIX naHHbIX Misi coznanus LK. [IK coxepskar 3HaunTenbHO 0OIBIION 00bEM HH(POPMAIHHU, HEXKEIH
TpaJULMOHHbIE TpadruecKue KapThl, Oarofaps nocioiiHoMy ee xpaHenuro. Kpome Tor, LIK ¢usnyuecku He ycrapeBaror, He
BeTmarT. MHpOpMAaIMIO 0 MECTHOCTH Ha COBPEMEHHOM YPOBHE IOJUICP)KUBAIOT BEACHHEM HENPEPHIBHOI'O MOHUTOPUHTA U



KapTorpapuyeckoro AeXypcTBa. B 3aBUCHMOCTH OT pacrojioKeHHs MHKETOB PAa3JIMYaloT PErYNsipHBIE, MOJTYpEryasipHbIe, U
cTpykTypHbie [[MP

- peryssipabie LIMP — nukeTHbIE TOYKH PacroNoKeHbl B y3J1aX CETKH KBaJPaTOB, MPSIMOYTOJIbHUKOB MIIM PABHOCTO-
POHHHX TpeyroibHUKOB. OpmHaKO moctpoeHue peryispHbix [IMP mMoxer npuBectH k norepe MHGOpPMALIUK O Pellb-
ede MecTHOCTH. DTO BBI3BAHO TE€M, YTO XapaKTEPHbIE TOUKU M JJMHUH pesibea MOTYT OKa3aThCsl MEXKIY Y3/1aMH CeT-
KU 1 He oToOpasstcs Ha LIMP.
- nonyperyssipasie LIMP mpuMeHsIoTCs IpH NPOEKTHUPOBAHHUU JTMHEHHBIX COOPY)KEHHH B 3TUM MOJENIAX IHKETHBIE
TOYKH PACIONAraloT Ha MOMEPEeYHHKaX K Tpacce B XapaKTEPHBIX MeCTax peibeda WM Ha ONpENeIIEHHOM PaccTosi-
HUH JPYT OT JIpyra.
- crpykrypHbie [IMP — Haubomnee TOUHO OMKCHIBAIOT penibed), TOCKONBKY X IMUKETHBIE TOYKH BBIOMPAIOT B Xapak-
TEPHBIX MecTaX peibeda .
[IMP no3BoJsier moIy4uTh OTMETKY JIF0OOH TOYKH MECTHOCTH C ONPEJIeICHHOW TOYHOCTBIO, YTO HEOOXOMUMO IpH IH(PPOBOH
(hororpaMMeTpuIecKoi 00padoTKe OMUHOYHBIX CHUMKOB.
B. ®ororuian - Gororpaduueckoe ogHOMACIITAOHOE H300paYKEHUE MECTHOCTHY B 33/IaHHOM OOBIYHO CTAHIAPTHOM MacmTade,
Ha KOTOpOe HaHeceHa KoopAuWHaTHas ceTka. Kak mpaBuiio (oToruiaHsl H3rOTOBISIOT B paMKaxX Tparenuii rocy1apCTBEHHON
WJIN YCTIOBHOM pa3rpaky WM Ha TEPPUTOPHIO OTAEIBHBIX 3€MIICTIONB30BAHHH.

- KOHTYpHbIE (DOTOIIaHBI — HA HUX YCIIOBHBIMU 3HAKaMH TIOKa3aHbl HEOOXOIMMBIE DJIEMEHTBI CUTYaIllU, HEKOTOPbIE

9JIEMEHTHI €CTECTBEHHOIO penbeda; OpOBKH OANOK, OBparoB, JMHUHA PE3KOr0 H3MEHEHUS! KPYTHU3HBI CKIIOHOB, a TaK-

K€ UCKYCCTBEHHBIE (POPMBI pernbeda.

- Torrorpaguyeckre GOoTOMIaHbl — HAa HUX YCJIOBHBIMH 3HAKaMHM TIOKa3aHbl CUTYallUsi 1 HAHECEHBI Topu3oHTaH. [1o-

cie ynanenus (poron3o0paxxeHHss KOHTYpHbIE U GoTorpaduueckre (HOTOIUIaHbI MPEBPAIIAIOTCS COOTBETCTBEHHO B

KOHTYpHBIE U ToNorpaduiecue miaHbl.

r. (OTOKapThl - 3TO Tomorpaduyueckue HOTOIUIAHBl C YMEHBIIEHHOM JI0 HEOOXOANMOro MHHUMYMa YUCiIa YCJIOBHBIX 3Ha-
KOB.

I. oprodoToruian - dororpaduyeckoe U300pakeHUEe MECTHOCTH B OPTOrOHAIBLHON HMPOEKIMHU. [IpUMEHSeTCs IPH CheMKaxX
JIIOOBIX penbedax MECTHOCTH.

[Ipu oueHke TOUHOCTH ToMOrpaUUECKUX IUIAHOB PA3IUYAIOT CPEHE KBaPAaTHYECKHE ITIOrPEUIHOCTH B INIAHOBOM U BBICOT-
HOM TIOJIOKEHUHM TOYEK Ha IJIaHE OTHOCHTENBHO OJMKAWIIMX IMYHKTOB CheMOYHOro oOocHOBaHMs. [Ipn MHOro4YHMCIEHHBIX
WCCIIEIOBAHUSX YCTAHOBIIEHO, YTO CPEAHSS KBaJpaTHYeCKas MOrPENIHOCTh My IOJIOKEHUsS KOHTYPHOU TOYKH JUISl TUIaHOB
macmrada 1:1000 — 1:5000 cocraBnsier Bennunny npsiaka 0,03mm. Ha 3actpoeHHO# TeppUTOpHH My TTOJIOKEHUE Ba)KHBIX
KOHTYpOB Ha Iu1ane cocrasisier 0,02MM OTHOCUTEIBHO OJIMKANIIUX ITyHKTOB CheMOYHOT0 00OCHOBAHHSI.

CymecTByeT Takke OLEHKa TOYHOCTH M300pakeHHs penbeda, MOJoKEeHHss KOHTYPHOW TOYKH Ha IUIaHe, TOYHOCTh
MOJIOXKEHUS Topu3oHTaNel mo BeicoTe. [loctpoenue IIMP 310 Takke oYeHb Ba)kHBIN 3Tal pabOTHI 1000 1uppoBoit Ghoto-
rpaMMETpHUYECKOi cucTeMbl. be3 Hee HEBO3MOXKHO BBIITOIHUTH TPaHC(HOPMHUPOBAHWE CHUMKOB peNbeHON MECTHOCTH U Op-
ToTpaHchOpMHUpOBaHKE, aBTOMATH3UPOBAThH IPOIIECC HaHECEHHe ropu3oHTaneil u npouee. Kpome Toro, [IMP npencrasnser
W CaMOCTOSITENILHBIN HHTEPEC YIS CIIEIMAINCTOB Pa3InYHBIX 00IacTeil HAyKH U TEXHUKH.

CrposT ee B py4HOM M aBTOMAaTHYECKOM pexuMe. B mepBoM ciydae HEOOXOAMMO HaOpaTh BHICOTHBIE ITMKETHI Xa-
PaKTepHBIX TOYEK penbeda MECTHOCTU U MO XapaKTepHbIM ero JJuHusAM. Uem OoJblle Takux Todek, TeM TouHee Oyaer [IMP.

[Tpu mocTpoeHnn B aBTOMaTHYECKOM PEXHME IMOIydaeTcsi, Kak mpaBuio, perymsipaas LIMP, sisroniascs HaGopom
TOYEK B HEKOTOPBIX TPAHUIIAX, PACHOJIOKEHHBIX 110 CETKE C OJMHAKOBBIM IIaroM. 3HaUeHUs BBICOT B ATHX TOYKAaX OIpe[e-
JISIFOTCSL ¢ IOMOIIBIO Koppenstopa (Hanpumep, moayitb DTM nporpammer PHOTOMOD) wnu MeToqoM WHTEPIIONHPOBAHHUS
T10 3HAYESHHUSIM BBICOT, HAOPAHHBIX B MpoOIiecce BeKTopu3auy nuketoB (Tanka).

Aunroputmel noctpoenust LIMP paznuunsl, u B Moxyne DTM (Digital Terrain Model), Hanpumep, X HECKOJNBKO: pe-
TYIsipHasl, aJanThBHAs, riaakas U ontumusanus. OH crpout U Bu3yammsupyer LIMP nccnenyemoro o0bexTa B BHIE ITpoO-
ctpancTBenHoU cetr Tpuanrysimu TIN (Triangulation Irregular Network); Kakyro u3 detsipex mozeneit nmocrpoenus [[MP
HCIIONIb30BaTh 3aBUCHT OT XapaKTepa MECTHOCTH.

JIrobas mporpamMma obecrieunBaetr pepaktiupoBanue LIMP, moctpoeHHON B aBTOMaTHYECKOM PEXHME, MTPOBEACHUE
TOPU30HTAJIE! C 3aJaHHBIM CEUEHUEM, MTOCTPOEHHUE MpodHIeld MECTHOCTH, ONpe/ielieHHe OOBEMOB U T.]1.

11.2 CocraBienue MameeﬁﬂepCKHX IIJIAaHOB OTKPBITBIX 'OPHBIX IMOPOU.

Hasemnas crepeoororpaMMeTpuyeckas ChbeMKa IMPU MapKIIEHIepCKOM 00eCIIeYeHHH OTKPBITHIX TOPHBIX paboOT HMeEET Iie-
pell TAXeOMETPHUYECKOW ChEeMKOM OMpeIe/IeHHbIE IOCTOMHCTBA!

- BBICOKAsl TOYHOCTh U3MEPEHUI

- 00BEKTHBHOCTD M JOCTOBEPHOCTD MOTYYAEMBIX PE3YIILTATOB

- OECKOHTAKTHBIM XapaKTep M3MEPEHHH, TaKk KaK U3MEPSIOT He 0OBEKTHI B HAType, a MX (ororpaduyeckue M300paKeHus;
3THM 00YCJIOBIIUBAETCS BO3MOKHOCTh M3MEPEHUH HEOCTYITHBIX I YeIoBeKa ¢ Touku 3penust Th.

- BBICOKasl IIPOU3BOUTEILHOCTD TPYAa

- BO3MOYKHOCTh 3a(DUKCHPOBATh B KOPOTKUH CPOK COCTOSHUS BCero c(hoTorpapupoBaHHOr0 00heKTa (Kaphep, OMOA3EHb) HIH
OT/EJIBHBIX €r0 Y4acTKOB.



Haszemmuas crepeodororpammerpuueckas chemka (HCC) nmpumensercs:

Jl71st cocTaBiieHusI ¥ TIOMIOJTHEHUS MapKIISHICPCKUX TUIAHOB BCKPBIIIHBIX U TOOBIYHBIX YIaCTKOB Kapbepa.
CbeMOK OTBAJIOB.

CKJ1a/10B TOTOBOM MPOAYKIIUH.

Mapkieinepckoro odecrnedeHus OypOB3pBIBHBIX padoT.

SR

I'eonoruueckoro TOKYMEHTHPOBAHHUSI OTKOCOB KapbepHBIX YCTYIIOB.
6. CpeMOK TPaHCIIOPTHBIX ITyTeH, FHEproceTel, 000pyI0BaHUSI.
- Obmas opranmzaims HCC o0bEKTOB OTKPHITHIX TOPHBIX pa3pabOTOK aHAJIOTMYHA OpPTaHM3alUH PaboT MPH COCTABICHUU
TonorpaMYecKux IJIaHOB, HO UMEIOTCSl HEKOTOPHIE OTJIMYMS, BEI3BAHHBIE OCOOCHHOCTSAMHU O00BEKTAa ChEMOK — Kapbepa, Iie-
JISIMH ¥ 33]]a4aMU TTIOCTPOEHHS MapKIIEHIEPCKHX IUIAHOB, a TAK)KE HX COACPIKAHUEM.
- IlonomHuTENBHBIE CHEMKH KapbepoB, SIBISIOIINECS HanOoJee paclpoCTpaHEHHBIM BUJIOM MAapKIIEHIEPCKHX ChEMOYHBIX
pabor, mpeacTaBIsIOT co00H MOCTOSHHO MOBTOPsIeMBIH mporecc. [I0BTOpHBIE ChEMKH MPOU3BOIAT 110 MEPE MPOIBIIKEHUS
(poHTa rOpHBIX pabOT Ha ONpEIEIIEHHBI OTYETHBIH nepruoy (Mecsi, KBapTal, roq). MacmraObl CbeMOK F'OPHBIX BBIPAOOTOK
3aBUCAT OT Pa3MEpPOB UM MPOU3BOAUTEIBLHOCTH KapbepoB U ycTaHOBIEeHBl paBHBIMU 1:2000 umm 1:1000. ITocrostHCTBO Mac-
mrada CheMKH M TIPUHATON CHCTEMBI pa3pabOTKH MPUBOIAT K TOMY, YTO paboTa 10 COCTAaBJICHHUIO NMPOEKTa (POTOTEO0INT-
HOHM ChEeMKH HOCUT pa3oBbIi xapakrep. CieoBaTelbHO HIMEETCsl BO3SMOXKHOCTh BEIOOpPA MECTOIIONIOKEHHs 0a3ucoB oTorpa-
(UpOBaHMS M KOHTPOJBHBIX TOYEK C MHOTOKPATHBIM MX HCIOJIF30BAHUEM B TEYEHUH JUTUTEIBHOIO BPEMEHH, YTO CYIIECT-
BEHHO YIPOIIAET OpraHu3alyio padoT M0 CheMKe M 3HAYUTENBHO COKpallaeT 00beMbI I'e0Ie3MYeCKUX U3MEPEHUH UTHH Oa-
3HMCOB TIPH NMPUBsI3KE 0A3UCHBIX U KOHTPOJIBHBIX TOUYEK.
- OcHOBHBIE TeXHOJOrn4eckue npoueccel nponsBonacrea HCC kapbepoB OCTArOTCS TAKUMH K€, KaK U IPU CO3/IaHUU TOIO-
rpapyYecKUX IJIAHOB U BKJIIOYAIOT IIOJrOTOBUTEIIbHBIC, ITOJIEBBIE U KaMepalbHble paboTHI.
-ITonroroBurenbHble pabOTHl HAYMHAIOT C COCTABJICHUS! NPOEKTa (OTOTEOAONUTHONW cheMKU. OH JIOIDKEH YJOBJIETBOPSATH
CIEIYIONIMM TPEOOBaHUSIM:
1. obecnieueHre HEOOXOAMMOM TOYHOCTH OMpeeNICHHs IIPOCTPAHCTBEHHBIX KOOPAWHAT OTIENIBHBIX TOUEK Kapbepa
2. TIOJTHOTa 0XBaTa ChbeMKOW BCel HaMeuaeMoi TeppUTOpuu
3. obecrieueHne JIUTETLHON COXPAHHOCTH 0a3MCOB M KOPPEKTHPYEMBIX TOUEK
4. BO3MO)KHOCTh MaKCUMAaJILHOT'O YIPOLIEHUs KaMepaIbHBIX padoT.
BeimonHeHue 3TuX TpeOOBaHUN BO MHOT'OM OIIPEZENseTCsl BHIOOPOM MECT pa3MelIeHUs] CheMOYHBIX 0a3HCOB, HAIPaBICHUN
oceil cheMKH (BUIIa ChEMKH), MECT PACIIOJIOKEHUSI KOHTPOJIIBHBIX TOYEK C YYETOM MMEIOIIET0Csi CheMOYHOro | (hoTorpam-
METPHYECKOr0 000pY1OBAHHUSI.
- 7151 KaMepaJbHOH 00pabOTKM CTEPEOCKOMMYECKUX Map HCHONB3YIOT CTEPEOKOMITApaTOPhl, YHUBEPCAIbHbIE TPUOOPHI U aB-
TOMAaTU3UPOBaHHbIC cUCTeMbl. [l doTorpadupoBanus mnpuMeHsoT ¢dororeomoautr Photheo 19/1318 mnm doroxameps
UMK 20/1318 u UMK 30/1318
[Ipu BEIOOpE Gasuca GoTorpapupoBaHUsI PYKOBOACTBYIOTCS CIICAYIOIIUMU IIPaBUIIAMU:
1. baswucel cnenyer pacrosiaraTh TakK, YTOOBI YHCIO OBLJIO MHHAMAIBHBIM IPU BO3MOXKHO OOJIBIIIEM OXBAaTe ChEMKHU
Kapbepa. Ha xakaom Oaswuce ciienyeT ucroib30BaTh HOPMaJIbHBIH M PABHOOTKIIOHEHHBIH, BH/IBI ChEMOK.
2. JlomkHO OBITH 00ECIIeYeHO UIUTENbHOE COXPaHEHHE 0a3MCHBIX M KOHTYPHBIX TOUYEK C LENIBI0 00ecIedeHusl ITOmoJI-
HUTENBHBIX ChEMOK.
3. Hampapnenue 6a3uca JOIKHO OBITh, 10 BO3MOKHOCTH, MapaJlIeIbHBIM OCHOBHOMY HaIlpaBjieHHIo (ppoHTa paboT Ha
Kapbepe.
4. Basucel pacronaraiot Beiie GpororpagpyeMbIX y4acTKOB, YTO 00ECIeYnBaeT CheMKY ¢ MUHMMAJILHOH IUTOIAIbI0
«MEPTBBIX MIPOCTPAHCTBY
5. Tlpu TpaHCIIOPTHOH cHcTeMe pa3pabOTOK ¢ BHEIIHHUM OTBAJ000pa3oBaHHEM, 0a3WChl BHIOMPAIOT HA HEMOIBHKHOM
00pTYy Kapbepa, ¢ BHyTPEHHUM OTBaI000pa30BaHUEM — Ha OTBAJIAX.
6. B xapbepax co CIOKHOW KPHUBOJHHEHHOH (HhopMOi pabOUUX YCTYIOB UIS JHOCTH)KCHHUS IMOJHOTO OXBaTa ChEMKOM
BCETO Kapbepa BO3MOXKHO MPOEKTHPOBaHKUE 0Aa3UCOB IIPH HANIPABIECHUH OCEH ChEMKH BIOJIb (POHTA PaOOT.
[IpoekT pasmerienust 6a3rcoB (ororpadupoBaHus COCTABISIOT Ha TuiaHe MaciiTaboB 1:2000, Ha KOTOPOM HaMe4aroT
TPaHHUIBI ChEMOK C KaXKIO0H CTEPEOCKOITNYECKOHN Mapbl HA3eMHBIX CHUMKOB.
Basucel pazmemaror TakumM 00pa3oM, 4ToObI 00eCTIeUNBAaIOCh MEPEKPHITHE TUIOMIAIeH ChEMOK CO CMEKHBIX 0a3HMCOB ObLIa
He MeHee 20%. Ha mane mokasbIBaroT paccTOSHUE 10 fNajipHed U Omwkaitmieil rpaHuil cbeMOoK ( Yy U Y yao. 1€ Y yax
paBHo ot 80 1o 160 cM B 3aBUCHMOCTH OT NMpUOOpa. MHHHMAJBHO JOIMYCTHMAasi BelIW4YKnHa O0a3uca (ororpadupoBaHus BbI-
YHUCISIeTCs 10 hopMyIie
Buin= Y’ mac*my/my*ft (11.1)

Tnet= 0,7 mpu ¢=0° ut= 1,0 mpm $=31,5" ¢ — yrom ckoca
Y= k*B (11.2)

rae k = 3,5 — 4,0 k03¢ HUIHMEHT YIUTHIBAIOLIHIIA CBOMCTBO MEPCICKTHBHBIX UCKAKCHHH.
C 1eTbI0 UCKITFOUEHHS BO3MOYKHBIX OIMOOK MPH KaMepadbHOW 00paboTKe Ha3eMHBIX CHUMKOB Kak/Ias crepeornapa odecre-



YUBACTCS KOHTPOJBHBIMH TOYKaMH. UTOOBI MPABMIIBHO Pa3MECTHTh 3TH TOYKH M MPOBEPUTH OXBAT Kaphepa ChEMKOMH, CO-
CTaBJIIOT CXEMY pa3MeEIIeHHs 0a3UCHBIX M KOPPEKTYPHBIX TOUYEK, MCIIOIB3Ys IS 3TOrO IUIaH TOPHBIX paboT. i KakIoro
0a3uca U BUAa CheMKH HAHOCAT OJIMDKHIOK, JaJIbHIOI U OOKOBBIC TPAaHUIIBl. BOKOBBIC MpaHUIIbI, ONPEACIISIONINE CEKTOP Che-
MOK, OOBIYHO HAHOCAT C IMOMOIIb. [1aieTku clenaHHoN Ha Tpo3payHoil ocHOBE. J[s pa3sHBIX ()OTOTECOJOIUTOB CTPOUTCS IO
pasHoMmy.

[Tocne HaHEeCEHHS TPaHMI] ChEMOYHBIX YYaCTKOB MPOBEPSIOT OXBAT YYaCTKOB CHEMKH IO BBICOTE, KOTOPBIC 3aBHCAT OT IIpe-
JIeTIbHBIX YTJIOB HakJIoHa. JIJIsl pemeHust 3Tol 3a/lauu TakKe UCIOIB3YIOT MAIeTKy. B pe3ynbTrare ycTaHaBIMBAIOT KaKue y4a-
CTKH Kapbepa HaXOMATCS 3a MpelesiaMyd BEPTUKAIBHOIO yIiia Moist 3peHus. i JOCheMKH 3THX MECT MPOCKTHPYIOT CaMo-
CTOSITENIFHO 0a3MChl WM TaXEOMETPHUYECKYIO ChbeMKy. [locie ycTaHOBIIeHUs TpaHHI] CheMKH C 3TOro 0asuca MPHUCTYHAIOT K
BBIOOPY KOHTPOJIBHBIX TOoueK. Kaxkmas crepeomnapa 00eCeyuBaeTCsi TPeMsl — YCTHIPbMS TOUKAMHM, PACIIONIOKESHHBIMH IO OII-
PENeNeHHON cXeMe B KauyeCTBE KOHTPOJIBHBIX TOYEK, BHIOUPAIOT OTUETIIMBO BHIMMBIC U YETKO OMO3HAIOIIMECS Ha CHHUMKaX
MTOCTOSIHHBIC MECTHBIC MPEAMETHI, a TaKKe TOYKH MapKIIeHaepckoi omopHo# cetu. IIpoekTupys ciemyromuil 6asuc, mpu
HAHCCCHUM Ha MPOCKTHYIO CXEMY T'PaHHMI[ CEKTOPOB HEOOXOIUMO MPEAYCMATPUBATh MEPEKPHITHE CO CMEKHBIMH Oa3ucaMu.
A TaxKe MCIOJIb30BAHUE ITO BO3MOYKHOCTH YK€ CO3JaHHBIC KOHTPOJIbHBIC TOUKH. [ToeBbie paOoThI Mpu (hOTOTCOMOTUTHOMN
CHhEMKE COCTOSIT U3 PEKOTHOCIUPOBKHA MECTHOCTH ChEMKH, C IIENBIO:

1. yTOYHEHHS COCTABJICHHOI'O TEXHHMYCSCKOI'O MPOECKTA,

CTYIIEHHUS TEOIE3UUECKON OMIOPHOMN CETH U MTPUBI3KU K Heil 6a3MCOB U KOPPEKTYPHBIMU TOYKAMHU
MapKHUPOBKA KOPPEKTYPHBIX TOYEK

doTrocheMKa ydacTka

(oromabopaTopHbIe pabOThI, KOHTPOJISI KAUECTBA HETaTHBOB

TororpapuIecKoro AemmppUpoOBaHUs CHUIMKOB

JIOCHEMKHU MEPTBBIX MIPOCTPAHCTB

BBIYHMCIIEHHE PA0OYUX KOOPAUHAT OMOPHBIX 0a3MCHBIX U KOHTPOJIBHBIX TOYEK

JUTMHBI TUPEKIIMOHHBIX YII0B 0a3KCOB.

Wy s wh

KaMepanLHaﬂ 06pa60TI<a CHHUMKOB BCCTCA C LICJIb COCTABJICHUS TUIaHAa Kapbepa, a TAKXKE IJIA ONPCACICHUSA MPOCTPAHCT-
BCHHBIX KOOpAHWHAT OTACIIBHBIX TOYCK C(l)OTOI’pa(l)I/IpOBaHHHX 006ekT0oB. OCHOBHOI IECJIbIO CHbEMKH KapbEePOB ABJIACTCA
IoaAcCUeT 00HEMOB BCKPBIIIHBIX ITOPOJ U I[06I)I'-IHI)IX pa60T, BBITIOJIHCHHBIX 34 OHpeZ[eJ'[eHHHﬁ Nepruog BpEMCHHU. HO}IC‘IGT
00HeMOB BBIHYTBIX MAaCC ITPOU3BOAUTCS I10 ITOCJICAOBATCIIbBHO COCTABJICHHBIM IUIaHAM METOJaMU BEPTUKAJIBLHBIX HUJIN I'O-
PU3OHTAJIBHBIX CEUeHUH.

11.3 Ompenenenue neopManyii HHKEHEPHBIX COOPYKEHHUH

Jedopmanny HHXKEHEPHBIX COOPYKEHUH MPOMCXOAUT MO BO3/CHCTBUEM BHEIIHEH CHibl (Harpy3ku). OHa IPUBOIUT K H3-
MeHEHHIO (POpMBI 0OBEKTa MM MEPEMELICHUIO YacTHll ero Marepuaina. [Ipu meperpyske yacTuIpl MaTtepraia MOTYT yTpa-
TUTH B3aHMHYIO CBSI3b U COOpPY)KEHHE eOpPMHUPYETCs WM Pa3pyLIUTCs MOMHOCTHIO. VccaenoBaHue 3THX MPOIECCOB HMEET
Ba)KHOE 3HAUCHHUE MPU MPOCKTUPOBAHUH U CTPOUTEIHCTBE PA3IMYHBIX HHKEHEPHBIX COOPYKEHHH.

Jis u3yuenus: neopMaluu 00bEKTa IPUMEHSIIOT reojiesndeckue u GpororpamMmerpudeckiue Meronsl. [1o JaHHBIM reone3u-
YECKUX M3MEPEHHI MOXKHO OIpEENUTh JOBOJILHO MaJjble, pa3HECEHHBIE BO BPEMEHHU MEepPEMENIeHHUs] TOUeK 00bEKTa, 4TO He
TO3BOJISIET OLEHUTHh €T0 COCTOSIHUE B 1I€JIOM B JTAaHHBIH MOMEHT. oTorpaMMeTpU4ecKHe METOJbl 10 TOYHOCTH YCTYMAaloT
reoJIe3NYeCKUM, HO OHH TI03BOJISIOT (PUKCHPOBATH MOJI0KEHHE TOUEK U3y4aeMOro 00beKTa B OJUH (PU3UUECKHH MOMEHT, YTO
JIaeT BO3MOYKHOCTh OLIEHHTh B3aUMHYIO Ae(hOPMAIIUIO TOYEK 00BEKTAa B IIEJIOM U OT/IEIBHBIX €r0 YaCTeH.

[MpuHnun onpenenenus nedpopmanuii M 3aximodaercss B MHOTOKPaTHOM MOMYYEHHH KOOPAMHAT TOYEK HCCIIENyeMOro 00b-
€KTa 110 U3MEPEHHSIM Ha3eMHBIX CHUMKOB U MX CPaBHEHHMs C MCXOIHBIMH JaHHBIMU WM NMPOEKTHBIMU. B HazemHO# doTo-
rpaMMETpHH H3ydeHue JAe(opMUpyeMOro 00beKTa MPOU3BOJUTCS JIMOO O OANHOYHOMY CHUMKY, JIUOO IO pe3yinbTaTaM H3-
MepeHuil crepeonapsl. [lepBblii MeTo Ha3biBaeTcsl (hoTOrpaMMeTpHUUECKUM (MeTo HyJleBoro 0aszuca) BTOPOH MeToJ — cTe-
peohoTOrpaMMeTPUICCKUM.

dororpaMMeTpUUECKHi METOJT UCTIONB3YIOT B CIIydasx, Korja HeoOX0IUMO OIpeIeNIuTh N3MEHEHHUE MOJIOKEHHH TOYeK 00b-
€KTa B IUIOCKOCTH, MapajIeIbHON IIOCKOCTH cHUMKa. DotorpadupoBaHre MPOU3BOMUTCS C OMHON (POTOCTAHIMM MHOIO-
KpaTHO, C COXpaHEHUEM 3JIEMEHTOB BHYTPEHHETO U BHEIIHEr0 OPUEHTUPOBaHUs QoToKkamepsl. IIepByro CheMKY POU3BOIST
cpa3y IocIIe 3aBepIeHUs] CTPOUTENILCTBA 00BEKTA WIIK JI0 €r0 HarPY3KU U TaKylo ChbeMKY Ha3bIBAIOT ChbEMKOM HYJIEBOT'O IIHK-
na. [Tocnenyromme cheMKU Ha3bIBAIOT CheMKaMU JIe(pOpMaIIMOHHBIX [TUKIIOB.

CHUMKH Ka)KAOTO IMKJIa M3MEPSIOT Ha CTepeokoMmmaparope. PasHOCTH KOOpAMHAT OJHOMMEHHBIX TOYEK CHHMKOB Pa3HO-
MMEHHBIX [IUKJIOB XapaKTepHU3yIoT o0IIyI0 AedopManunio 00beKTa B 3THX ToukaX. [lapamiensHOCTh MEXAY INIOCKOCTBIO U30-
OPaKEHHs U IUTOCKOCTHIO 00BEKTa IPH CheMKe JOJKHA BBLICPKHBATHCA C TOYHOCTHIO + 2,57 .

CrepeodoTorpaMMeTpHUUECKUil METO/I IPUMEHSIETCs ISl OIpezieieHust JedopManuii mpocTpaHCTBEHHBIX 00BbeKTOB. DoTo-
rpadupoBaHre OOBEKTa BBHIMONHSIOT ¢ KOHIOB 0aszuca. OtcrosHue W JuHY 0azuca (ororpadupoBaHUsI PaCCUNUTHIBAIOT.
[Tpumensiercss HOpMaJbHBINA BUJ cheMKU. CHUMKH CTEpEOINaphl, OMy4eHHbIE B KQXKIOM LUKIIE, H3MEPSIOT Ha CTepeoKaMIia-
parope. CMmelieHne ToYeKk 00BbEKTa ONPEAECISIOT 110 TPEM KOOPAWHATHBIM OCSIM KaK pa3HOCTH KoopAuHAT X, Y, Z OMHOMMEH-
HBIX TOYEK.

CTepeocheMKa Takke OCYIIECTBISETCS PH YCTaHOBKe 6a3uca MAPAIUIETBHO MIOCKOMTH 00beKTa ¢ OmubKoit £ 2,5



B crepo- u ¢ororpaMMmeTpuueckoM MeTonax IeQOopMalMu ONPENessIFOT Yepe3 M3MEPEHHbBIE TUIOCKHE KOOPIUHATHI TOYEK
cHUMKOB. Takoli crioco0 Ha3bIBaeTCs ClIOCOOOM KOOpAMHAT.
J1J1s OBBIIIEHNS] TOYHOCTH ONpe/esieHHs 1e)OpMaIy IIPUMEHSIOT CIIOC00 CMELICHUH .
B sTOM cniocobe CHUMKHM Taroke H3MEpSIOT Ha CTepeoKaMIlapaTtope , Ho cTepeonapa o0pasyeTcs 10 NPUHLUIY JICBBIH CHU-
MOK - CHUMOK HYJIEBOTO LIMKJIa, IIPaBBI CHUIMOK — CHUMOK J1e()OpPMaIMOHHOT'O IIMKJIa, ITOTYYEHHBIN C TOH e TOUKU PoTo-
rpaduposanus. IIpu onpenenenuu aedopmanuii mo crnocody cMelleHHil CHayala B CHUMKOJEpXKaTeIb Npudopa ycTaHaBIU-
BalOT CHUMKH HYJIEBOTO M JeOPMAIMOHHOIO [IUKJIOB, MTOJY4YEHHbIE IPH (OTOrpadupoBaHUM C JIEBOIO 0a3uca U U3MEPSIOT
IUTOCKHE KOOPAMHATHI X| Z; HETIOJBIKHBIX TOYEK U cMelleHue AX; U Az MOIBMXHBIX TOYEK. 3aTeM Te ke ASHCTBUS BBINOJI-
HSIIOT U1l CHUMKOB TTOJYYEHHBIX C TIPAaBOM TOUKM 0a3uca M U3MEPSIOT KOOPIUHATHI M CMEIIEHHS ITHX JKe ToueK. J[j1st moBbI-
LIEHHUs] TOYHOCTH OIpeAeneHus AedhopMalny, CheMKY He00XOIUMO MPOU3BOIUTH C KOPOTKOTO OTCTOSIHUS C JITMHHO(OKYC-
HBIMHM KaMepaMH. TOYHOCTh OIpeIeIeHusI 10 CIIoco0y CMEICHHH B /IBa pa3a BHIIIE, YeM I10 CIIOcO0y KOOpAUHAT.

11.4 Ilpumenenue GPS B ropHO# NPOMBIIIUIEHHOCTH

MHOroJ1eTHHH OITBIT, B O0JIACTH TEXHOJIOTHMH CHCTEM YIIPABIICHUS] MEXaHM3MaMHU, TTO3BOJIMII JIYYIllEe ONPENEIUTh OCHOBHBIE
TIPUHIUIB ¥ METONKH, HEOOXOMMBIE JIJIsl PELIeHUs] TIPAKTUIECKH JIto0o0i mpobiemsl unrerpamu GPS. CrnenumansHoe npo-
rpaMMHOE 00€ecIieueHne BKIIIOUaeT B ce0s TpeXMEPHOE MOZIEIUPOBaHUE [IOBEPXHOCTH Kapbepa U koMmiuiekcHyro CAD - cuc-
TEMY, 4TO IT03BOJISIET JJOTMYECKH NIEPEHECTH 3allIaHUPOBaHHBIE MMPOEKTHI M3 KaMepalbHBIX YCIOBHUH B moneBble. [lanee pac-
CMOTPHM JaHHBIE 110 HEKOTOPHIM OCHOBHBIM HaIpaBJIEHHUSM HCHoNb30BaHus GPS B ropHO# MPpOMBIIIIIIEHHOCTH:

VYnpagnenue OypoBbIM 000pyI0BaHHEM

VYnpagsieHue OypoBbIMU cTaHKaMH ¢ romolbio GPS mo3Bossier moBbICUTh KaK TOYHOCTh, TaK U IIPOU3BOIUTENBHOCTH Oypo-
BbIX pabot. B aTom ciydae GPS npuemHuK ycTaHaBnuBaeTcsi Ha OYpOBOM CTaHKE, U MCHONB3Ys Mu((depeHInaIbHYI0 KOp-
PEKIUIO CITyTHUKOBOTO PaJMOCUTHAIA B PEKUME PEAIbHOrO BPEMEHH, HENPEPHIBHO BEIYHUCIIIET KOOPANHATHI CTPEJBI CTaHKA.
Cucrema ynpaiieHHs1 paboTaeT KpyriIOCYyTOUHO U IPH JIOOBIX MOTOJHBIX YCIOBUSX, IIO3TOMY paboTa He OYyJIeT ClepKUBATh-
csl U3-3a TUIOXOM TOroJbl WM OTCYTCTBHSI MapKiieinepoB. BypoBble CTaHKM MOTYT IEpeBUTAThCS 0 3aIlITaHUPOBAHHOW
ceTke OypeHHsi Oe3 HEOOXOJUMOCTH €€ TPEBApUTENbHON Pa3METKH Ha MECTHOCTH, YTO MCKIIIOYAET IENbIA ATar OypOBBIX
pabot. Heobxoaumyto i 3Toro uHpopManuio 00pToBoH KOMIBIOTEp OYpOBOro CTaHKA MOIydYaeT 110 paiHOKaHAIly U3 JHC-
MeTYepCKOro neHrpa. TouHble KOOpAWHATHI TPOOYPEHHBIX CKBKUH B JATBHEHIIIEM MOTYT OBITh BKIIFOUEHBI B COCTAaB JAHHBIX
MOHHUTOPHHI'a OYPOBBIX padoT I CO3[aHUsI TOAPOOHBIX UTOTOBBIX OTYETOB.

VYpaBieHue 9KCKaBaTOpaMu

YcraHoBKa Ha OOPTY 9KCKaBaTOPOB M MOTPY3UHKOB CHCTEM YNpaBJICHHs, 0OECIIEUNBAIOIINX CAHTUMETPOBYIO TOYHOCTh, HC-
KJIFOYaeT JIOPOTocTosIIre paboThl MapKIIeHaepCcKkuX Opuraj mo pa3Merke MeCTHOCTH. MalIHUCTBI 000pYAOBaHUSI MOTYT C
BBICOKOI TOYHOCTBIO BBIIEPKUBATH MPOEKTHBIE OTMETKH, UCIIONB3Ys BU3YaJIbHYIO HHPOPMAIIHMIO Ha CIIEHATIbHBIX TUCILIESX,
KOTOpBIE MOHTUPYIOTCS B KaOuHe 9kckaBaTopa. [lockonbky GPS npueMHHK HEpepbIBHO ONpeneseT TOYHOE MECTOIO0Ke-
HHE KOBILIa, ”HPOpMAIIUS O TPAHUIIAX BEIPAOOTKU M O CTPYKTYpPE PYJHOrO Tella MOXKET aBTOMATUYECKH ITOCTYNaTh B €IUHYIO
CHCTEMY YIIpaBJIeHUs] KAphEPHBIMU paboTamu. B 3TOM ciydyae Tarxke oTnajaer HeoOXOAUMOCTh B TEKYILEH MapKIIeH1epcKon
ChEeMKe DKCKaBaTOPHOTO 320051, MOCKOJBKY 3Ta CheMKa BEJIETCS B aBTOMaTHYECKOM pexknme. Hanmuuue nocrostHHON ugpo-
BOW PaJHOCBS3H C JUCIETIEPCKUM ITYHKTOM TO3BOJISIET ONEPATHBHO U3MEHSTh TEXHHYECKOE 3a/1aHne. BO3MOXHOCTh TOUHO-
TO YIpaBJieHUs] paOOYMMHK OpraHaMU JIpar Mo3BOJISIET IPOU3BECTH OLIEHKY Hanboliee SKOHOMUYHON TeOMETPHUU BBIPAOOTKH, a
TaKKe UMETh HU(PPOBYIO KapTy IApa)KHOro 32005t Ha 000N MOMEHT BPEMEHHU.

3eMiIsiHBIE pabOoTHI

3HaHUE TOYHOTI'O MECTOIIOJIOKEHH HoXka Oynbao3epa Wil rpeiaepa B mo000if MOMEHT BpeMEHH II03BONISAET CYIIECTBEH-
HO CHHU3UTH CTOMMOCTH PadOT, CBSI3aHHBIX C Pa3pabOTKON M PEKyJIbTHUBAIMEH y4acTKOB 3€MHOH MOBEpXHOCTH. JleicT-
BHUSI MAIIMHUCTOB OYJIB03€POB M I'PEiiIepOB MOI'YT HAlpaBIsAThCS 0€3 HEOOXOAMMOCTH BBIHOCA B HATYpPy IMPOEKTHOU
MOBEPXHOCTH WU Hepeenku paborsl. HenpepsiBHO 0OHOBIIsieMas peajibHas HU(poBas kapTa pabodero ydacTka cpas-
HHUBAETCsl C MPOEKTHOM, IPH 3TOM OINpEEISIeTCsl ONTUMAaIbHBIA MapIpyT JBIKEHUS pabodyero MexaHu3Ma, 3arryoe-
HHUE HOXKa ¥ Jpyrre padouue rmapamMerpbl. ITO COXPaHHT JIOPOrOCTOSIIEE BPEMs M TOILTHBO, a TAK)KE ITOBBICUT Ka4eCTBO
paboThl M OTYETHOW NTOKYMEHTALUH. PaboThl O peKynbTUBAIMY MPOBOASTCS C MUHUMAJIbHBIMU 3aTPaTaMu, MPU 3TOM
rapaHTHpYeTCsl YIOpsAA0UEHHOE HAJIOKEHHE HIKHUX Y BEPXHUX CIIOEB ITOUBBIL

I'napa 12 OC00eHHOCTH OCHOBHBIX 0T€4eCTBEHHBIX OoTOrpaMMeTpHYeCKUX CTAHIMI
11.1 Tlaker PHOTMOD SP

PHOTMOD 510 Ha3BaHHE MPOrpaMMHOr0 00CCIICUCHUE TS TIEPCOHATBHBIX KOMITBIOTEPORB 10 ITU(PPOBOI 00padoT-
KU CHUMKOB, KOTOpOe OBLIO pa3paboTaHo, IMOCTOSIHHO COBEPIICHCTBYETCS U BHeApsieTcs: komnanueit Pakypc (Mocksa). Kom-
naHus Obuta ocHoBaHa B 1993 rony, U B HacTosiee BpeMs €€ MPOAYKIMS YCIIEITHO IKCIUTYaTUPYETCs] Ha MHOTHX TIPEIIpH-
satusix Poccun, crpanax CHI' u manmbHero 3apyOexbs. OqHuM U3 nepBbix ee npoxykroB u 0su1 PHOTMOD SP, kotopsrii



OPUEHTHPOBAJICA, IPEXE BCEro, Ha 00pabOTKy Ha3eMHBIM CHUMKOB. OH MMeT MOIYIbHYIO CTPYKTYPY, ¥ oOeclieunBa: mo-
CTpOeHHEe MOJeNIel 110 Iape CHUMKOB U MX BHEIIHEEe OPUEHTHPOBAHUE; TOCTPOeHNE LIM(PPOBBIX MOzieel penbeda u padboTy ¢
HUMU; TpaHC(hOpMHUPOBaHNE CHUMKOB M BEKTOpHU3aIuio. K cokaneHnio, 5TO HalpaBiieHHE TIOKa HE MOIYYUIIO JalbHEeUero
pasBurus. 3arem nosiuiicsi PHOTMOD AT, obecneunBaroniuii 00pabOTKy OJIOKa CHUMKOB, COCTOSIIEr0 W3 HECKOJIBKUX
Mapmpyros. [Tocienuss sepcust PHOTMOD 3.51

DXF, ni1st ucnonb30BaHus B IPYTUX IPUIOKEHHUSX.
JlocTOMHCTBOM IIpOrpaMMBl SIBISETCS BO3MOXKHOCTE ocTpoeHust LIMP B aBToMaTHUeCKOM peKUMe ¢ BO3MOXKHOCTBIO IIOCTIe-
JYIOLIEro pydHoro pepakruposanus. IIporenypa obecrneunnaer:
- OOpaboTKy CHUMKOB IIEHTPaJIbHOM MPOEKIH U CKaHEPHBIX H300paKEHHH.

- BrmonHenue 6:109HOM QOTOTPHAHTYIISALINH.

- Coznanue nugpoBbIX Mozenei peibeda.

- Coznmanue oprodoToruiaHa.

- Bexropuzamnuio B crepeopexxume U o opToOTOILIAHY.
- Co3paHue ¥ Ie4ath 3JIEKTPOHHBIX KapT.

- KanuOpoBKy ImIaHIIETHBIX TONMUTPa(UISCKUX CKAHEPOB.

Pexomennyemble TpeOOBaHUS K MPOrpaMMHBIM U alllapaTHBIM cpezcTBam: npoueccop Pentium IV 2 GHce; onepa-
TUBHas mamATh 512 MB; oneparmonnas cuctema Windows 2000; rpaduueckas kapta True color, 64 MB, anmapaTtHas mo-
nepxxka OpenGL quad-buffering. K nononnurensHOoMy 00OpYIOBaHHIO OTHOCST >KHUAKOKPUCTAINYECKHE (3aTBOPHBIC) U
aHarM(pUYECKUe OYKH ISl CTepeoHaOI0ICHUH U ClIeNUaTU3UPOBaHHY0 10-KHOIIOUYHYIO MBIIIb.

Bnaronapst ruOkoi MOIYIBHOM CTPYKTYpe U ceTeBbIM BO3MOXKHOCTIM PHOTMOD MoxkeT UCIIOoNb30BaThCs Kak:
- JlokanbHast TOTHO(GYHKIIMOHATBHAS HU(QPOBasi POTOrpaMMeTpUIecKasi CTaHIHS.

- Pacnpez[eneHHaﬂ CETEBAd Cpcla IJid pcainu3alu OOMBIINX IIPOCKTOB

- JlomonHuTenbHBIE paboure MecTa K uMetomummes GpoTorpaMmerpudeckuM cucremam tumna Helava, Integraf mis Bbimon-
HeHus1 HauboJjIee TPYAO0EMKHUX ollepanuii (CTepeoBEKTOPH3aLNH, TIOCTPOCHUsSI U penakTupoBanus [IMP).

Kak ormeuanocs, PHOTMOD SP xopomo agantiupoBaH mjist HazeMHOH (ororpammerpurt. OH MHOTOMOJTYJIBHBIN 1
BKJIFOYAET:
1. OcHoBHOI Monmynb. OH MpeAHA3HAYCH, TIIABHBIM 00pa3oM, I IOCTPOCHUSA MOJCIH IO Mape CHUMKOB M €€ BHEITHET O
OpPHEHTHUPOBAHUSI.

2. Moayns crepeoBekropuzanuu (StereoDraw) — CIy)KUT ISl TOCTPOEHHS M PENAKTHPOBAHUS B MOHO WIIH CTEPEOPEIKUME
BU3YyaJIN3all1 BEKTOPHBIX OOBEKTOB: TOYEK, MONMINHHMN, IIOTUTOHOB U MIPSIMOYT'OJEHUKOB.

3. Iporpammusiii Moxynb co3aanus udpoBsix Moaeined penabeda (LUMP wnmun DTM (Digital Terrain Model)). On He Mo-
KET IKCIUTYaTHPOBATHCSl aBTOHOMHO, MOCKOJIBKY HCIHOJIB3YET Pe3ysIbTaThl MPOLEAYpP B3aUMHOTO U BHEIIHETO OPHEHTH-
posaHnus, B Moayasx PHOTOMOD SP. Moayne npenHa3zHaueH: i nocTpoeHus U Buszyanusamuu LIMP uccnenyemoro
o0bekTa B BHJE npoctpancTBeHHOH ceTu TpuaHry siumu TIN (Triangulation Irregular Network); ananuza u pegakrupo-
BaHHS MOJIEIHM B PEKUMaX MOHO M CTEPEOCKONNYECKOr0 0TOOpaXkeHHs; (POPMHUPOBAHUS B aBTOMATHUECKOM PEXUME Op-
TOoTpaHC(HOPMHUPOBAHHBIX M300pa)KeHNUH; pacuera U BU3yaln3anuu ropuzonraneii; skcriopra LIMP (TIN) B pacnpocrtpa-
HEHHbIE BEKTOPHBIE ()OPMATHI U T.I.

4. Moayms VectOr - 370 (akTHuecku reonH(opMaIoHHas cHcTeMa, MpeIHa3HaueHHas JUTsl CO3IaHMUs U PeIaKTHPOBAHHUS
SNIEKTPOHHBIX KapT, PEIICHHs THIOBBIX MPHUKIAIHBIX 33724 U pa3paboTKH crenuain3upoBanubix ['MC-nipuioeHuii B
cpene Windows 95, 98, Windows NT u Windows CE. Cucrema no3BOJISIET CO3aBaTh BEKTOPHBIE, pACTPOBBIE U Mart-
pHUYHBIE KAPThI, @ TAKXKE ONIEPATUBHO OOGHOBIISITH Pa3IHYHYI0 HH(POPMAIMIO O MECTHOCTH.

[Ipu peanu3zaiuu HOBOI'O MPOEKTa PabOTy HAYMHAIOT C OCHOBHOI'O MOIYJIs. [IpenBapuTeNbHO CHUMKH (€CITH OHH HE
IU(POBBIE) CKAHUPYIOT C YUETOM M3JIOKCHHBIX BBIIIC peKOMeHAamui. Ho cienyer moOMHUTG, YTO YPE3MEPHO 3aBHIIIATEH YPO-
BEHb pa3pelleHus Hellesecoo0pa3Ho, TaKk KaK pe3Ko Bo3pacraeT o0beM oOpabaThiBaeMol MH(OpMAIMU, YTO HPUBOAMT K
TPYAHOCTSM B pabote. J[s1 KOMIICHCAIIMM UCKAKEHUIH BO3HUKAIOIINX MPU HCIIOIH30BAHUU TOMUTPAdUICCKOr0 CKaHepa HC-
MOJIB3YIOT CICIHUATIBHYIO TEXHOJIOTHIO, KOTOpasl BKIIIOYACT: CKAHUPOBAHUE KATUOPOBOYHON CETKH, PACUCT IMOJISI UCKAKCHHS
CKaHepa ¥ KOPPEKIHUIO IU(PPOBOro CHUMKA ¢ IMOMOIIKI0 Iporpammbl Scan-Correct. CoxpaHATh IIU(YPOBbIC CHUMKH CIEIYET B



¢dbopmare .bmp

Jlanee co3maercst 6a3a TaHHBIX, B KOTOPOH XPAHATCS MCXOIHbIE IIM(PPOBbIE CHUMKH M OYJIYT XPaHUTHCS BCE PYTHUe
n300pakeHHs U JaHHbIE, MTOSBJICHUE KOTOPBIX CBSI3aHO C IIOCTPOSHUEM M BHEITHMM OPHEHTHPOBaHMEM Mojelu. B mpouecce
paboTHl MOXKET OBITH CO31aHO HECKOJIBbKO 0a3 JaHHBIX, HO padoTaTh MOKHO TOJNBKO C TEKYIICH.

OxHO 0a3bl JaHHBIX SBJSIETCS OJAHUM U3 OCHOBHBIX 3JIEMEHTOB MHTepdelica mporpaMMbl. OHO CIYKUT JJIsi 0TOOpa-
YKEHUsI THPOpMAIMU O TeKyIleH 0a3e JaHHBIX U VIS BHITOJIHEHHS orepaluii HaJ| ee o0bekTaMu. OCHOBHBIMU TaKUMH Olepa-
LUSIMU SIBJISIIOTCS: BBOJI ICXO/IHOM CTEpeOonaphl; BHyTPEHHEE OPUEHTUPOBAHUE CHUMKOB, T€ONPHUBS3KaA JIEBOrO CHUMKa; o0ec-
TIeYeHne cTepeornapbl HAOOPOM COOTBETCTBEHHBIX TOUEK; B3aMMHOE OPUEHTUPOBAHUE CHUMKOB (ITOCTPOEHHE MOJIEIH); TIepe-
HEeCcEeHHE OITO3HAKOB Ha MPAaBbIii CHUMOK, BHEIIIHEE OPUEHTHPOBAHHUE MOJIENH, BHIXOJ] U3 MOIYJIS ODHEHTHPOBAHHUS C COXpaHe-
HHUEM I0JTy4EeHHBIX Pe3yIbTaToB. PaccMOTpUM KaXkayto U3 ONepalnuii B OTAENBHOCTH, HO KOHEUHO 0e3 JieTaln3alyu.

Jy1st TOro, 4TOOBI BBECTH CHUMKHU HY)KHO BOCIIOJIb30BaThCSl BUPTYaJIbHBIMU KJIABUILIAMH JIEBBIN/TIPaBbIi B OKHE 0a3bI
JIAHHBIX U yKa3aTh B JMAJIOTOBOM OKHE MYTh W MMs bmp Qaiina, comepkaliero cooTBeTcTByomiee n3oopaxenue. [Ipu BbI-
TIOJTHEHHH ONEPaly [[BETHBIE CHUIMKU MOXKHO TIpeo0pa3oBarh B UepHO-0€JIble U M3MEHUTh MacCIITal H300pakeHHsI.

B mporecce BHyTpeHHET0 OpUEHTHPOBAHHSI CHUMKOB (BUPTYyaJlbHasi KJIaBHIlIa BHYTPEHHEE OPUEHTUPOBAHUE) C I10-
MOIIBI0 MapKU YKa3bIBAIOTCS KOOPIWHATHBIE METKU Ha JIEBOM M MPAaBOM CHUMKaX, MOJO)KEHHE TIIaBHOM TOYKH (CMEIIeHUE
oobexTuBa). Kpome Toro, BBomurcst HOKyCHOE pacCTOSIHUE CHUMKOB, PACCTOSIHUSI MEXKIY KOOPIMHATHBIMA METKaMHU U JHC-
TOpCHSI, €CIIM OHM M3BECTHBHL. B KauecTBe eIMUHMI] M3MEPEHHs BHIOMPAIOT MUJUIMMETPHI WIIM MHKCceNbl. [lepecuer u3 ogHOU
CHCTEMBI B JIPYT'YIO JIETKO BBIIOJIHUTH, €CIIA U3BECTHO pa3pellieHHe CKAHUPOBAHMsI, KOTOPOE BBOJIUTCS MIPU NIEPBOM 3aITyCKe
0a3bl.

IeomnpuBsizka BKIIOYaeT BHIOOP CHCTEMBI KOOPJIWHAT, HAHECEHNE HA JIEBBIH CHUMOK OIIO3HAKOB M OIOPHBIX OTPE3-
KOB, €CJIU Takue ecThb (10 99 equHuUIl KaKA0ro U3 00BEKTOB), BBEACHHE KOOPMHAT ToueK Oa3uca. Bo3amoxeH u nporecc pe-
JIAKTHPOBAHUSL.

B nporpamme npeaycMoTpeHo, 4TO Il B3aUMHOTO OPHEHTHPOBAHHSI CHUIMKOB HEOOXOAMMO UMETh KaK MUHHMYM 8§
COOTBETCTBEHHBIX TOUYeK. [IepBble Tpy BBOISTCS BPYUHYIO, HO UX IOJIOKEHHUE MOXKET OBITh YTOYHEHO C TIOMOIIBIO MEXaHM3-
Ma Koppersiuu. 3aTeM MOXET OBbITh 3aJIeHCTBOBaH MEXaHM3M aBTOMATHYECKOr'O JOOaBJICHHUsS COOTBETCTBEHHBIX TO4YeK. B
mpoliecce BHIOOpa TOUEK Ha 3KpaH BBIIAETCS COOOIIEHUE O BennunHe koddduimenta koppensuun. X0opomo Korjaa oH oosee
0.9, HO ke U B ATOM CITydae KOPPEJSIIUOHHBIA MEXaHU3M JIaeT COOM M ONepaTopy HEOOXOAMMO OCYLIECTBIISITh BU3YaIbHBIN
KOHTpOJIb. B mporiecce nx BBeEHNUST MOXKHO 3aHUMAThCSl PEIaKTHPOBAHUEM.

[Ipu B3aMMHOM OpWMEHTHPOBAHHMU MpOrpaMMa OMpeessieT B3aUMHOE YIJIOBOE PAcIOIOKEHHE CHUMKOB B MOMEHT
CBhEMKH H Npeodpa3yeT MCXOMHbIE M300paXkeHUs! B TpaHCPOpMUpOBaHHbIE. VX elle Ha3bIBAIOT SMUITOISIPHEIMH CHUMKaMHU.
Takue n300pakeHHs UMEIOT Te XK€ IIEHTPHI MPOEKLHUH, HO OTIMYAIOTCS TEM, YTO COOTBETCTBEHHBIE TOYKH HAa HUX UMEIOT
MPaKTHYECKN OJMHAKOBBIC )- KOOPAWHATHI, YTO 3HAYUTENILHO YCKOPSET aBTOMATUYECKHH TTOMCK COOTBETCTBEHHBIX TOYEK M
BBINOJTHEHHE OCHOBAHHBIX HAa HEM OINepalyii U3MepeHui u aBToMatudeckoro nocrpoenust [IMP. Tlpu u3BecTHBIX mapamMer-
pax BHYTpEHHEro OpUEHTUPOBAHUS, IPOrpaMMa UCTIONB3YET KIACCHYEeCKHe YPaBHEHHS KOJUIMHEAPHOCTH JJIsl MHOKECTBA Tap
COOTBETCTBEHHBIX TOYEK, 33]]aBa€MbIX B ITOJyaBTOMAaTHUECKOM pexuMe. CyIIeCTBEHHBIM IPEUMYIIECTBOM IIPOTrPaMMBbI SIB-
JISIETCSI BO3MOYKHOCTB MPOBENICHNSI B3AUMHOTIO OPUEHTUPOBAHUSI TIPH HETOYHOM 3HAHMH IapaMETPOB BHYTPEHHET'O OPUECHTH-
POBaHMS, YTO AENaeT BO3MOKHBIM HCITOJIb30BaHHE MPOTPAMMBI B 33J[a4ax C HEIOJHBIM HaOOpOM MCXO/HBIX JaHHBIX. B3anm-
HOE OPHEHTHPOBAHUE BBIIIONHSETCS, €CITM COOTBETCTBEHHBIX TOUYEK HE MEHEe 8 Ha)KaTUEM Ha COOTBETCTBYIOIIYIO BUPTYallb-
HYIO KJIaBUIIy. B pe3ynbrare Ha sKpaHe MOsIBIsieTCs] COOOIIEHHE, B KOTOPOM YKa3bIBAIOTCSI 3JIEMEHTHI B3aMMHOI'O OPHEHTH-
poBaHMsI B 0A3MCHOW CHCTEME KOOpAHMHAT (ECIU pEelleHHe HAHIEHO) MaKCUMajbHOE 3HAYE€HHE OCTATOYHOIO IOIMEPEedHOr0
napajiakca B IMUKCEJIax M ero cpeqHee 3HadyeHne. MOXKHO BBI3BaTh TAaOJIMIy COOTBETCTBEHHBIX TOUEK C MapajulakcaMH Ha
Ka)XJIOM M3 HHUX, YTO TO3BOJISET TUIOXHE TOYKH YAAIUTh U B3aHMHOE OPUEHTUPOBAHUE MOBTOPUTH. CUHUTACTCS TPUEMIIEMBIM,
€CJIM OCTaTOYHBIE TIONEPEYHbIE TAPAJUIAKCHI 110 BENYHNHE HE MPEBOCXOJISIT OJJHOTO MHUKCENa.

[pouenypa abcomoTHOrO (BHEUIHEr0) OPUEHTUPOBAHUS MOJENU CIY)KUT JJIsI ONPE/EeHHUs apaMeTpoB ee Ipo-
CTPAHCTBEHHOI'O M YIJIOBOT'O PACHOJIOKEHHUS 110 UMEFOLIMMCSI OIIOPHBIM JIaHHBIM. B KauecTBe ONMOPHBIX JAaHHBIX MOTYT HC-
TIOJTB30BATHCS OTOPHBIE TOUKU M (MJIM) OMOPHBIE OTPE3KU. B 3aBUCUMOCTH OT KOJIMYECTBA U THIA MCIIOJIB3YEMBIX OMOPHBIX
JIAaHHBIX, TPOLeypa aOCOMOTHOTO OPUEHTUPOBAHUS MO3BOJISIET TIOCTPOUTH JIMOO CBOOOIHYIO MOJIENb, UMEIOUIYIO TIPaBUIIb-
HBII MacmTad, HO IPOU3BOJIBHYIO OPUEHTAIMIO B IPOCTPAHCTBE, TMOO MOJIENb B TOJIb30BATEILCKONH CUCTEME KOOPAUHAT (B
TOW CHCTeMe KOOpAHMHAT, B KOTOPOHU 3aJ[aHbl OMOPHBIE TOYKH). 1JIst HOCTpOCHUsI CBOOOTHOIM MOIeNIn HEOOXOIUM JIUIIb OJIMH
(s OoJBLIEH TOYHOCTH JIydIIe /IBa) ONMOPHBIA OTPE30K, a JUIS TIOCTPOCHHUSI MOJEIH B ITOJIB30BATENBCKONH CUCTEME KOOPIH-
HAT — HE MEHEEe YEeThIPEX OMOPHBIX TOYEK, C M3BeCTHBIMU X, Y, Z KoopAnHAaTaMH. V30bITOYHOE KOJIMYECTBO OMOPHBIX JIaH-
HBIX MTO3BOJISIET KOMITEHCUPOBATH OIIMOKM, BHECEHHBIE Ha ATAIle B3AUMHOTO OPHEHTUPOBAHUS U3-32 HETOYHOCTH [TapaMETPOB
BHYTPEHHETO OPUEHTHPOBAHMSI.

[epen BHEIHUM OpUEHTHPOBAHUEM MOJIENHU CJIEAYET IIEPEHECTH OITO3HAKHU C IIPaBOr0 CHUMKA Ha JIeBBIH. [1J1s 3TOro
MOXXHO HUCIIOJIb30BaTh KOPPESIIMOHHBIA MEXaHU3M, HO €CTH KOA(PQUIIMEHT KOPPENSAIHA MaJjl, TO Jy4llle 3TO CAEIaTh BpYyd-
HYIO.

[Nocne onepanyu rmepeHoca OMO3HAKOB BBITIOJIHAETCS BHeNTHee (a0CON0THOE OpHEeHTHpOBaHue) Moenu. [1pu aTrom
B TIPOLIECC YPaBHUBAHMS MOXKHO BKIIFOUATh U HE BKJIFOYATh TOYKH 0a3uca, KOPPEKTUPOBATH CIHCOK HCIIOIb3yEeMBIX OITO3Ha-
KOB, PEIaKTHPOBaTh UX KOOPAMHATHI U T.1. OCHOBHBIE pe3yJabTaThl BHEITHETO OPUEHTHPOBAHMS ITOKAa3bIBAIOTCS B OKHE, KO-
TOpOE SBJISIETCS MPEAMETOM aHaiu3a. Eciu pe3ynbraThl yIOBIETBOPUTEIBHBI, H3 MOAY/S MOXKHO BBIXOIUTH C COXpPaHEHUEM
pe3ynbrara. [IporpaMMa BEINOTHUT TpaHC(HOPMUPOBaHUE M300paXkeHUe U chopMHUpyeT cTepeon3o0pakeHne, KOTOpoe MOXK-
HO paccMaTpHUBAaTh Y)Ke B IpyroM Moxyie StereoDraw.

PaccmaTpuBaTh cTepeoKapTHHY B YKa3aHHOM BBILIE MOAYJIE, MOXXHO MCIONB3Ys aHATTH(UYECKHE WU 3aTBOPHbBIE



oukH (1o BeIOOPY). [IpocTpaHCcTBEHHAs U3MEPHUTENBHAS MapKa YIPaBISETCs KaK ¢ KIaBUATyphl, TAK U MBIIIBI0. MOXHO HcC-
TMOJTB30BaTh M Koppenarop. Ha skpane oroOpaxaroTcst poCTpaHCTBEHHBIE KOOPAWHATHI MapKu. MOAy/b SBISIETCSI OCHOBHBIM
IIpU CheMKe oapoOHocTeil. OCHOBHBIMU 3JIEMEHTAMH, KOTOPBIE MOXKHO MCITOIb30BaTh IPHU HAHECEHHH CUTYallUH U penbeda
SIBIISIFOTCSL BEKTOPHBIE OOBEKTHI: TOYKA, TOJWINHYSA, TIOJIMTOH U NPSAMOYTONbHHUK. KaXkplil U3 BEKTOPHBIX OOBEKTOB MMEET
Ha0Op XapaKTepHU3YIOIIMX ero napaMmerpoB. YacTh U3 HUX 337aeTcsl ¢ TOMOIIBIO TaOIHUIBI KOJOB, KOTOPYIO MOXKHO PElaKTH-
POBaTh U IOIMOJHITH B COOTBETCTBHU C XapaKTepoM M3MepsieMoro o0bekta. OObEKTh MOT'YT OBITh CIPYIIUPOBAHEI 110 CIIO-
ssM. Co3/1aHHBIE BEKTOPHBIE OOBEKTHI MOI'YT OBITH COXPaHEHBI, HCIIOJIB30BaHbI IS IIOCTPOCHUs IU(POBOI Mofenei penbeda
(Momyns DTM) uiu SKCIOpTHPOBaHEI B IpYyrHe BEeKTOpHBIE (hopMaThl, HarpuMep nocrpoenust LIMP ocHoBaHa Ha aBTOMaTH-
YECKOM BBIYMCIEHUH C TIOMOUIBIO KOPPEIALHMOHHOTO aJrOpUTMa MPOCTPAHCTBEHHBIX KOOPAWHAT Habopa To4Yek H300parke-
HUSI, OIpeeTsIeMbIX PeTyISIpHON CeTKOM, pa3Mep U MOJIOKEHHe KOTOpo# 3agaercs nonb3oBateneM. LIMP no3Bomser jgerko u
C BBICOKOW TOYHOCTBIO IMOJY4aTh OPTOM300pakeHHE M HCIOJIB30BAaTh €0 B KAUYeCTBE PACTPOBOW IOMIOKKU MPHU CO3JaHUU
BEKTOPHBIX 00beKTOB. BHyTpeHHH# (hopmMar opTOM300pakeHHs1 HECET IOJHYIO MPOCTPAHCTBEHHYIO MH(OpMAIMIO O TOYKaxX
MECTHOCTH, 4TO IO3BOJISIET BBIYUCISTH peajibHbIe METPHUECKHE XapAKTEPUCTHKH BEKTOPHBIX 00beKTOB. CrcTeMa Mo3BOJSET
CTPOUTD MOJIYTOHOBOE N300pa)keHHe ITOBEPXHOCTHU penbeda, MPOU3BOANUTH BBICOTHYIO OKPAaCKy penbeda, HATATHBaTh peaji-
cTH4HOE (JIeBOe) M300pakeHre Ha CETOYHYIO MOJIENb M BU3YAIN3UPOBATh MOMYYSHHYIO TTOBEPXHOCTh B MPOHU3BOJIBLHOM pa-
Kypce.

B nporpammuom Moayinie DTM nmpemycMOTpeHbI YeThIpe Coco0a MOCTPOSHHS MOCTH pelibeda: peryispHasi, aaai-
TUBHAs, IVIaJKas U ONTUMHU3UpOBaHHas. “PerymspHas ” MoJenb NMpeaycMaTpUBAET ONpeeIeHHe HCKOMBIX TPEXMEPHBIX KO-
opauHAT penbeda BO BCEX 3aJlaHHBIX TOYKaxX MOJEIbHOW ceTku. Bapmant “I'nmanmkas™ mozens 1o HaOOpy TOo4YeK (ITMKETOB)
CTPOUT MHTEPIIOJISAIIMOHHYIO TIOBEPXHOCTh Ha PacTPOBOM H300paskeHnHU. BriOOp BapuaHTa “AnantuBHas” MOJEIb PEKOMEH-
JIyeTcsl UCIIONIb30BaTh MPH 00pabOTKe M300paKeHHWH CO 3HAYUTENBbHBIMH OJAHOCTOPOHHHUMH OONACTSAMH WM JIOCTATOYHO
IJIAJKUMU TTOBEpXHOCTAMU. IIpu BHECEHNN 3HAUUTENBHBIX U3MEHEHHUH B MOJENb NIPH PYYHOM €€ PelaKTUPOBAaHUH PEKOMEH-
JIyeTCsl UCIOIB30BaTh BapHaHT “OntuMuzanus’”.

12.2 [Taker PHOTMOD AT

[porpammusiii moxyne PHOTOMOD AT ciayXuT aj1st BBITOJHEHHS KOMIUIEKCa PadoOT MO MOCTPOSHHUIO U YpaBHHU-
BaHHMIO MapIIPYTHBIX U OJIOYHBIX CETEH MPOCTPAHCTBEHHOH (DOTOTPUAHTYISLMH. DTOT MOAYJIb MOXET OBITH MCIOJIb30BaH
KaK aBTOHOMHAs CUCTEMa WIIM B Ka4eCTBE COCTaBHOM yacTu 1udpoBoit pororpammerpuueckoii cucremsl PHOTOMOD.

[Tpu ucnonezoBanuu moayinst PHOTOMOD AT» B cocraBe cuctembl PHOTOMOD koneuHoO# 1enbto padot no
MIOCTPOSHHIO ¥ YPAaBHUBAHHIO CeTell ()OTOTPUAHTYIISIIUH SIBIISIETCS ONpeieSieHHe 3HAYSHHI 3JIEMEHTOB BHEIITHETO OpUEH-
TUPOBaHHS CHUMKOB, KOTOPBIE UCIIOIB3YIOTCS TIPH MTOCIEAYIONEH (OTOrpaMMETpHUYECKOi 00paboTKe cTepeonap CHUM-
KOB B IporpaMMHBIX Moayisix DTM u StereoDraw. B aToMm cirydae rmpu moctpoeHHH ceTH pOTOTPHAHTYIISIIIMU HET HeoO-
XOJIMMOCTH BBIOUPATH CBSI3YIOLINE TOYKH Ha M300paXKEHHUSIX YETKUX KOHTYPOB MECTHOCTH, TaK KaK UIeHTH(UKAIHS CO-
OTBETCTBEHHBIX N300paKEHHH CBS3YIOIINX TOYEK HA BCEX MEPEKPHIBAIOIIUXCS CHUIMKAX MPOU3BOJHUTCS aBTOMATHYECKH C
TIOMOIIBI0 KOPPEIATOpa WM UHTEPAKTUBHO CTEPEOCKOIMMYECKH.

Ecnu hoToTpHaHTyIISIIUS BBITIOIHSCTCS ISl ONPEACIICHIS KOOPMHAT M BBICOT TOUYEK, UCTIONIB3YEMBIX KaK OMOPHBIC
IpH Tocieaytomieit Gpororpammerpuieckoli 00pabOTKe OIMHOYHBIX U CTEPEOIap CHUMKOB, TO 3TH TOYKH HEOOXOAMMO BHIOH-
paTh Ha U300PaKCHUAX YETKUX KOHTYPOB MECTHOCTH.

IIporpammustit Moxyns PHOTOMOD AT coctout u3 2-x 0710K0B: MeHemkep MpoeKToB U DOTOTPUAHTYIIAIHS.

JluanoroBoe okHO MeHemkepa MpoeKkToB umeet 2 3aknajku: [IpoexTsl; Kamepsl.

JnanoroBoe 0KHO IPOEKTOB COAEPIKUT CIIUCOK NMPOEKTOB, CO3/aHHBIX HA TAHHOH CTaHIMU C YKa3aHUEM YHUKAJIbHO-
r0 UMEHH U JaThl co3Aanus. CIHCOK MPOEKTOB MOXKHO COPTUPOBATH 110 MIMEHU WJIM JIATE CO3J]aHMs HA)KaTHEM Ha COOTBETCT-
BYIOILMI 3aT0JIOBOK.

3axnanka Kameps! npesHa3zHavyeHa [Uisi CO3/1aHKs U PeJaKTHPOBAHUS KaTajlora CbeMOYHBIX Kamep.
OCHOBHBIE 3Tanbl (pOTOTPUAHTYIISIIUH:

1. ®opmupoBaHue O0Ka.

2. BHyTpeHHee OpHEHTUPOBaHHUE.

3. CoznaHue KaTauora OIOPHBIX TOYEK.

4. H3mMepeHne OMOPHBIX TOYEK Ha CHUMKAX.

5. BBoj MeXMapUIpyTHBIX CBsI3€i U M3MEPEHHE TOUEK CETH.

6. BBoja cBs3yIOIIMX TOYEK Ha MEPEKPBIBAIOIINXCS CHUMKAX COCEIHUX MapIIpyToB (MexXMapIIpyTHBIE CBSI3H).

7. MW3mepeHue TOUEK CETH.

8. Pabora co cxeMoii ceTu.



9. TlocTpoeHne u ypaBHUBaHUE CETU (POTOTPHAHTYJISLIUU.

Takum 00pazoM, B paMKax cTepeoTonorpadpuueckoil CheMKH HCIOIb30BaHue mporpammuoro moayis PHOTOMOD
AT cBsI3aHO ¢ 3TaloOM KaMepaJbHOro Cr'YIIEHUS ChEMOYHOTO 0OOCHOBAHHUS.

12.3 TAJIKA

[porpammuslii komiuteke «Tanmka» paspaboran B sabopatopuun Ne22 UITY PAH u B Hacrosiniee BpeMsl CyIIECTBYET
HECKOJIbKO ero Bepcuil. OH IpeaHa3HaueH JUisi co3AaHus HUPPOBBIX (GoTomIaHoB, opTodoTomIaHoB U GoTocxeM, a TaKkKe
IIMP u BEKTOpPHBIX KOHTYPOB OOBEKTOB C HMCIOJNB30BaHHEM KOCMHUUYECKHX M a’po(OTOCHEMOYHBIX MaTepuaioB. Komruiekc
obecrieunBaer:
- Paboty B MecTHOI cucTeMe KoopIuHaT win B ipoekimu ['aycca-Kprorepa B cornamenusx 1942 rona.
- BBoz MapmipyTHO# CXeMBI C YKa3aHWEM HAIpaBJICHHs 3aJeTa, B3aUMHOIO PACIIONIOKEHHUS a9POCHUMKOB, TIPHOJIMKEHHOTO
3HAYEHHs] POAOJILHOTO U TIOIIEPEYHOr0 TIEPEKPHITHS B IIPOIICHTAX, KOOPAWHAT EHTPOB (hoTorpadupoBaHus
- BBon cranmaprHoit Tabnuupl nucropcun oobekTHBa ADA, TabIMIBI KPECTOB MM TIOJIOKEHUSI KOOPAWHATHBIX METOK U
JPYTHX ITapaMeTPOB BHYTPEHHETO OPHUEHTHPOBaHUSI (OTOCHUMKOB. Pacyer olmIMOOK CHUMKA C Yy4ETOM BCEX ITHX JIAHHBIX H
C UCIIOJIb30BaHUEM PE3YJIBTATOB pacueTa BHYTPEHHEIO OPUEHTHUPOBAHNUS BO BCEX AAJBHEUIINX BBIYMCICHUSX.
- [IpocmoTp (hOTOCHUMKOB C OJJHOBPEMEHHBIM BBIBOIOM Ha 9KPaH JIIOOOT0 MX KOJMYECTBA, CO3JJaHNE TEXHUUECKOTO ITPOEK-
Ta, CO3JIaHKE PENPOIYKIINH HAKKTHOrO MOHTaXKa U yBeJIHnYeHne (hparMeHToB (pOTOCHUMKOB.
- PacctaHOBKY OIOPHBIX U KOHTPOJIBHBIX TOYEK C BHIBOJIOM KOOPAMHAT IJIAHOBO-BBHICOTHOM ITOJIIOTOBKH.
- Pyunylo 1 aBTOMaTH4eCKyI0 PacCTaHOBKY ONpENENsieMbIX TOYEK 110 30HaM, KOHTPOJIBHBII MPOOEr 110 TOUYKaM C BBIBOJIOM
Ha 9KpaH aOpUCOB TOYEK B 3aJ]aHHOM yBEINYEHHU, aBTOMATHYECKYIO HICHTH()HUKAIMIO TOYEK Pa3HBIX (POTOCHUMKOB.
- Bo3MOKHOCTh 0OBSBICHUS JIFOOBIX POTOCHHUMKOB CTEPEOIAPO.
-ITocTpoenue crepeokoHTYpOB 1O cTepeomosenu ¢ akcrioprom B DXF dopmar B 3a1aHHON cHCTeMe KOOPIUHAT II0CIe IPo-
BeIeHHs OJIOYHON (POTOTPUAHTYIISAIIHUH.
- ABromatudeckoe rocrpoerue LIMP o ctepeonape ¢ yueToM BBEJICHHBIX ONEPATOPOM CTEPEOTOUYEK, IPOBEPKY U UCIPaB-
nenue noctpoeHHon [IMP.
- Pa3Burue aHanuTH4ecKol OJIOYHOM QOTOTPHAHTYIISIIIMU C YIETOM JaHHBIX B3aUMHOTO OPHEHTUPOBAHUS KaXKIOH cTepeo-
napbl, ypaBHUBAaHUEM BCEH MOJIEH M C BHEIIHHM €€ OPHEHTHPOBAHUEM.
- Co3manue enuHoi [IMP B ykasaHHOM omepaTopoM 00JIaCTH ¢ B3aMMHOM cBoKoW [IMP, mosydeHHBIX 110 cTepeonapam;
- ITocTpoeHue ropu3oHTaIEH C pUCOBKON YTONIIEHHBIX TOPU30HTANIEH, pa3psAAKoil Topu3oHTaIeld Ha KPYThIX CKJIOHAX, I0-
CTpOeHHEM OepTIITPUXOB U HAJNUCEH B aBTOMATHYECKOM PEKUME.
- Pacuer cmemenus Touek (pOTOCHUMKA M3-3a BIUSHUS pelibedpa ¢ UCIONb30BaHueM MOCTpOoeHHO# equnor LIMP, ananutu-
YecKoe TpaHC(OPMHUPOBAHUE CHUMKOB B IU(POBOM BHJIE C YUETOM CMEIEHHUs TOUEK U3-3a BIUSHU peibeda, HAaKIOHA Ol-
THUYECKOHN OCH, OITMOOK CHUMKOB, yCaJIKU Ha OIOPHBIE TOYKH.
-Co3anue MO3an4YHbIX OPTO(OTOILNIAHOB IO CEPUU CHUMKOB C HJI€aJIbHBIM COBMEIIEHHEM BCeX TpaHC(OpMaIMOHHBIX TO-
YeK CHUMKOB, (DOTOMETPHYECKUM BhIpaBHHBaHHEM (poHA M300pa)keHHi, CO3aHHEM 3apaMOYHOro opOpMIIEHHS TIO CYIle-
CTBYIOIINM CTaHJIapTaM, PUCOBKON TOpU30HTAJIEH.

- CpencrBa crepeoHadroneHuit — crepeoodku trma «3DMAX» unn «3DBIS» Ha craHImu — B ciiydae 00paOOTKH CHUMKOB C

nocrpoenneM LIMP 1o crepeomonenu.

BeixoaHOW MpomyKIyei TEXHOJIOTHHU SBISIOTCS: (G POBBIE MOJIeNH penbeda MecTHOCTH, KOHTypa 00bekToB DXF,
ropuzonTanu B DXF, uudpoeie goTomnansl 1 (poTocxemsbl, H(POBbIE OPTOPOTOILIAHEI, TBEpble KOMUH (POTOILUIAHOB C
3apaMOYHbIM O()OPMIICHUEM.

[Tpu pabote ¢ nporpammoii «Taskay orneparopy clienyeT pa3indarh JIBe CUCTEMbI KOOPHHAT - BXOAHYIO U BBIXO]-
Hy10. [1151 KaXk1oro 00padaThiBaeMOro NpoeKTa MOHATHE BXOJHOM U BHIXOJJHOHM CHCTEM KOOPAWHAT (PUKCUPOBAHBI.

Kpome Toro, B mporpaMMe MMEETCsl ITOHSTHE BHYTPEHHEH (TOMOLIEHTPUYECKOH) CUCTEMBI, B KOTOPOH BEIYTCS BCE
pacueTsl. JTa cuCTeMa YIOMSHYTa TOJBKO IS MPOSACHEHUS CUTYalllH, IepecdeThl U3 BXOTHON BO BHYTPEHHIOIO CUCTEMY U
3aTeM B BBIXO/IHYIO CUCTEMY BEIYTCSl aBTOMATUYECKU.

BxopHol cucreMoi KOOpIWHAT B JTaHHOW BEPCUU IIPOTrPaMMBI SIBIISIETCS JTMOO MECTHAsI CUCTeMa KOOPUHAT, JI00
crcTeMa KOOpIuHAT B mpoekuun [aycca-Kprorepa ¢ pazoueHuem Teppuropuu Poccuu Ha mmecTurpaaycHbie 30HbL. ODTY CHC-
TeMY Ha3bIBAIOT €Ille CUCTeMOM KoopauHaT 1942 roma wumu, s kpatkocTd, «IlynkoBo 1942y, kak, HanpuMep, B U3BECTHOM
nporpamme «Mapinfo». B cirydae MeCTHOI CHCTEMBI IIOBEPXHOCTh CUATAETCS IIOCKON U HUKAKHUX MCIPAaBICHHUH 32 KPUBH3-
Hy 3eMJIM He BBOJUTCS, OHA XK€ SIBJIAETCA U BBIXOAHOM CUCTEMOI KOOpAMHAT IIPOEKTa.

B cnydae ucnons3oBanus cucteMbl koopauHat ["aycca-Kprorepa (1942 r.) Bce pacuersl IpOU3BOJISTCS B TOIOICH-
TpU4eckoll (BHYTPEHHEH) CUCTeMe KOOpPAMHAT. 3aTeM WX IOCIENOBATENFHO MEePecYeThIBAIOT, CHAYala B T'€0Je3HYECKYIO,
3aTeM B TE€OLEHTPHUUECKYIO U, HAKOHEIl, B TONOIEHTPUYECKYI0 CUCTEMY. TeM caMbIM YYUTHIBAE€TCS KpUBU3HA 3€MHOW IIO-
BEPXHOCTH. BHYTpeHH:sI cucTeMa KOOpIMHAT HUKaK He OTOOpaXkaeTcs Ha JKpaHe, MHBIMU CIIOBAMH, OINEpaTop MOXKET He
3HATh O €€ CYIECTBOBAaHUH. L[eHTp TOMOLEHTpHUECKON BHYTPEHHEN CUCTEMBI IIOMEAeTCs B IIEHTP YKAa3aHHOI'O OIEepaTopoM
JIUCTa KapThl MHJUTHOHHOT'O MacliTadba. ITOT JIUCT yKa3bIBAETCs NPH 33/IaHUM TaK Ha3bIBAEMOW BBIXOIHON CHCTEMBI KOOP/IH-
HarT.

BeixoaHas cucTeMa KOOpAMHAT 33/1a€TCsl KAaK HOMEP OJHOM M3 HIECTUTPAIYCHBIX 30H M IepBasi OyKBa HOMEHKIIATY-
PHI JIuCTa MIJUTHOHHOTO Maciitaba. Takum o0pa3om, BXOIHBIE JaHHBIE MOTYT TIPHHAJIEKATh ABYM (M ake Oosee) 30Ham, B
TO BpeMsI KaK BBIXOJHBIE - 0053aTENTbHO OTHOM U3 HUX.



H3BecTHO, YTO 3TOT MPOrPaMMHBIN MPOAYKT OBLT OIPOOOBAH MPH PEIICHUN IPOM3BOJICTBEHHBIX 3aa4, U MPOICMOH-
CTPUPOBAJT XOPOIIIKE Pe3YIbTaThl. B 4aCTHOCTH, ITPU COCTABJICHHUH IUTaHOB MaciiTada 1:500 o aspodoTocHHUMKaM MaciTaba
1:10000, pacxoxJeHHEe B PACCTOSHUSIX MEXAy TOYKaMu Ha oprodoromiaHax (c yderoM macmirada) U COOTBETCTBYIOIUMHU
TOYKaMHU Ha MECTHOCTH He mpebiianu 10cM. KpoMe Toro, oueHs XopoImii pe3yinbTaT ObLUT TOAYYCeH MPH COCTABICHUH Ija-
HOB I10 a3pO(OTOCHUMKAM, KOTJIa BHEIIHEE OPUCHTUPOBAHUE MOJICIH MPOU3BOIMIOCH HE MO OIIO3HAKAM, a [0 KOOPIHHATAM
Touek (ororpadupoBanus moaydeHHsM u3 GPS-onpenencHuii B mporiecce JIETHOChEMOUHBIX pa0boT. BeIBOIBL:

1. IlporpammubIii TPOAYKT «Tankay sIBIsieTCs y)Ke ceiiuac Xopole aJbTepHATUBON JEHCTBYIOIIUM TEXHOJIOT UM, B
YaCTHOCTH KOMOMHUPOBAaHHOMY METOJY B €0 TEIIEPEIIHEM BapHUaHTE.

2. C UCHONB30BaHUEM B MPOM3BOICTBCHHOM IpoIiecce IM(POBBIX TEXHOIOIHH JIETKO COYETATh MPUEMBI CTEPEOTO-
norpau4IecKoil CheMKH ¢ 0COOCHHOCTSIMH KOMOWHHPOBAHHOM Jake B paMKax OIHOTO IUTAHIIIETa, IPOU3BOIS PHCOBKY Pelib-
ea OTKPBITHIX U MOITYOTKPBITHIX YIACTKOB Ha KOMITBIOTEPE MPU PA3IMYHOMN CTEIICHH YBEIMUYCHHS H300pakKeHUs. 3aMEUeHO,
YTO TPOIIECC HAaHECEHUE TOPU3OHTANICH NpU 00pabOTKE CTEPEOMOJECTH 3aJIECCHHON MECTHOCTH BBITIOJIHICTCS 3HAYMTEIBHO
TIPOIIIE, €CIIM ATO JICNATh IPH 00paTHOM cTepeodddeKTe.

1. B cBsI3u ¢ U3MEHCHUEM TEXHOJOTHMH 00paOOTKHA CHUMKOB, HOPMAaTHUBHYIO JOKYMEHTAIIMIO TIPUICTCS IIEPECMAaTPHBATh.

12.4 [I®C (Digitals/Delta)
CraHIs MO3BOJISAET:
- ITIpousBoauTh cOOp JaHHBIX KaK B CTEPEO, TAK © MOHO PEXKHUME.

- Hcnone3oBats m1st coopa pacTpoBble Paiiiibl a9pOKOCMUYECKUX CHUMKOB [IEHTPAIBHON M TAaHOPAaMHOM MPOEKIUH 1 CKa-
HUPOBAHHBIX KapT U IIAHOB JIIO0OT0 pa3Mepa.

- IlepenaBath coOupaemble JaHHBIE B JPYrHe CUCTEMBI M HCIOJIB30BaTh MPOrPaMMBbl B KaUeCTBE HABUTAIIMOHHOTO WHCT-
pyMmenTta coBMecTHO ¢ GPS-npuémHnkamu.

- ABTOMAaTHYECKH BOCCTaHABIUBATH pesibed st opTodhOTO.

- Hcnonp30BaTh peqakToOp YCIOBHBIX 3HAKOB C MOMICPIKKOM BCEX THITOB YCIIOBHBIX 3HAKOR.
- CHHXPOHHO H3MEHATH CMEXHbIE O0BEKTHI ITPU PEIAKTHPOBAHHH.

- MopMaTHPOBATh BHIBOJ ITAPAMETPOB M MOAIEPIKUBATH PA3IUYHBIX €IUHUL] H3MEPEHUSL.

- OcyuIecTBIATh OBICTPBINA TOUCK OOBEKTOB I10 JIIO00H COBOKYITHOCTH X MapaMeTpPOB.

- BpImonHsATh aBTOMATHUYECKOE TOCTPOCHUS TTOUTOHOB U3 "nammu".

- IIpou3BoauTh NPHUBS3KY K 00BEKTAM, TEKCTOBBIX, rpa)MUECKUX U MPOYUX (haiiiioB.

- CoxpansTth KapThl B (haiisie co cKaTueM.

- BbInoiHATE pacnmacBKy 3eMENIbHBIX YIACTKOB C YIETOM KauecTBa 3eMelb.

HNmeer PIHTep(l)eﬁC C IMOpTaTUBHBIMHA GPS-HpI/IeMHI/IKaMI/I JUI UCTIOJIB30BaHWA B HABUT'AIIMOHHBIX LCIIAX.

I'masa 13 HE@OTOI'PAONYECKUE CBEMOYHBIE CUCTEMBI

Hedororpadpuyeckne cheMOYHBIC CUCTEMBI OTIMYAIOTCS OT (HOTOrpapUUECKHX CHUCTEM TEM, YTO B HHUX JJIS PETUCTPAIIUU
3JIEKTPOMATrHUTHOTO M3JIY4CHHS MPUMEHSIOT HHBIC CCHCOPBI M IPYTUe Croco0bl epenayun u3odpaxenus. HCC pa3paboranbl
C IIEJIbI0 PACHIUPEHHS TEXHUYECKUX BO3MOXKHOCTEH a’po U KOCMHUUCCKHUX METONOB M3YYCHHUS 3eMHOI MmoBepxHocTH. Ha
KOCMHYECKHX JICTATEIBHBIX allllapaTaX yCTAHOBJICHHBIC ChEMOYHBIEC CHCTEMBI TIO3BOJISIOT MOIYYaTh HH(POPMAIIHIO O MPOIEC-
caX, TPOUCXOMAIIMX Ha 3€MHOH MOBEPXHOCTH B peaJilbHOM Wiu Omm3peanbHoM Bpemenu. Crermduka KJIA motpeboana
KOHCTPYHUPOBAHHS ChEMOUYHBIX CHCTEM CITCI[HAIBLHOIO BHIAa — KOMIAKTHBIX, MAJIOW MAacCChl M 3JICKTPOIIOTPEOJICHHUS, HACK-
HBIX B paboTe, ¢ BO3SMOKHOCTBIO Iepeaaun MH(GOopMaIuy 0e3 MCKa)KeHHS Ha MyHKT IpHeMa HEITOCPEICTBEHHO B MPOIecce
cbeMkH. CheMOYHBIC CHCTEMBI, IIpUMeHsieMble B KJTA MpUMEHSIOTCS U ITpH a3podoTocheMKax.

13.1TeneBunenue.

B ocHoBe TeneBumeHUs NIEKUT (OTOIEKTPUUECKUH dPPEKT, UCIOIB3yEeMBIH B NEpENAtOIINX TPYOKax TeIeBU3HOHHBIX
KaMep Ui peoOpa3oBaHus ONTHYECKOTO H300paKeHUs B DIIEKTPUYECKUE CUTHAJIB. B Ka/JpoBBIX TENEBU3UOHHBIX CHC-



TeMax, KaKk U B KaJpOBbIX (hoTorpaduueckux cuUcreMax, U300pa)KeHHE CTPOMTCS IO 3aKOHY IEHTPAIBLHOM IPOEKIHH.
N3o0paxxenue GopMupyercs Ha (HOTOIICKTPUUCCKON TOBEPXHOCTU — 3KpaHe ((POTOMHUIIICHH), KOTOpast ABJISCTCS YaCThIO
MIPUEMOIIEPEIAIOIIEro YCTPOCTBa — BUJMKOHA (Tiepenatomeii Tpyokn). GOTOMHUIIIEHb BHIITOIHSET Te JKe (DYHKIUH, YTO U
(oTOIIIEHKA, HO OHA HCIIOJIB3YeTCs] MHOTOKpaTHO. OnTHYeCcKoe H300pa)KeHUe C TOMOIIBI0 00BEKTUBA CTPOUTCS Ha (o-
TOMUILIEHH.

[Tpu npoeunpoBaHuy H300paXKEHUsI HA CBETOYYBCTBUTEIBHYIO MUIIIEHD OT/EIBHBIC €€ Y4acTKH, BCIEACTBUE BHYyTPEHHE-
ro ¢porodddekra, H3MEHSIOT IIEKTPUUECKOE CONPOTUBIICHNE 00PATHO MPOMOPIIUOHATILHO X OCBEIIEHHOCTH. B pe3yib-
TaTe ONTUYECKOE N300pakeHHEe CO3/IaeT Ha MUILEHH I0JIe MOJIOKHUTEIbHBIX AJIEKTPHUECKUX 3apsaoB. Bemnunna 3apsaa
Ha 3JIEMEHTapHOH IuIonaaKe (HOTOMHUIIEHH MPOMOPIUOHAIFHA WHTEHCUBHOCTH TMaJaloNIero CBETOBOIO IOTOKA (IKCIIO-
3unn). M300paskeHne CKaHMPYETCsl JIEKTPOHHBIM JIY4OM, MCXOMSIIMM W3 3JIEKTPOHHOI'O IPOXKEKTOpa, OBICTpO 00e-
rafolIuM BCIO TIOBEPXHOCTh MulieHd. OOpa3oBaHue y3KOro Jiyda odecneyuBaeT (POKYCHPYIOIIas, a JBMKEHUE Jyda IO
MHUILEHN — OTKJIOHSAIONIAsl cucTeMa TpyOku. Pasperienne TpyOKM B 3HAYUTENILHOM Mepe ONpeeNsieTcs TMaMeTpoM CKa-
HUpYIOIIEro Jiyda. UeM MeHbIIe ero JuaMeTp, TeM OoJblle CTPOK CKAaHUPOBAaHUSI M TeM OoJiee MEJIKUe JIeTalll pa3iinda-
I0TCS B TEJIEBU3MOHHOM HM300paxkeHuH. CoBpeMeHHbIE TPYOKH KOCMUYECKHX TEJICBU3NOHHBIX CUCTEM OOECIIEYHBAIOT J10
1000 u Gonee cTpok pa3BepTKU Ipu pa3Mepax muiieHd 0,5 — 5 cM. B MOMEHT B3auMOICHCTBHUS 3JICKTPOHHOTO Jy4a C
AJIEMEHTAPHOW SIYEHKOM MPOUCXOAUT ClioKeHHe 3apsaaoB. CyMMapHbIi 3apsijl OCTYIIAeT Ha YCUIINTENb, ITOCIIE Yero Iie-
penaercs Mo paJMoKaHAIy Ha HA3€MHBIH IMYHKT NMpUEMa, IJie MOCTYIUBIINE CUTHAJBI IIPeo0pas3yroTcsl B n300pakeHue.
OOBEKTUB TENEBU3UOHHOM KaMephbl BO BPEMs 3KCHO3UIIMU CTPOHUT M300pa)KeHUE Cpa3y BCEro Kajpa Ha CBETOYYBCTBHU-
TENFHOM  JKpaHe  BHJWKOHA, KOTOPHIH  €ro  «3amoMuHaeT»  ((pUKCHpyeT) Ha  HEKOTOpO€  BpeMsl.

Cxema meneeu3uUoOHHOI CbeMKuU:

1 - 3ameop; 2 - 00vekmue; 3 - nepeoarouwian TB Kamepa

B uHTEpBae MEXIy SKCIIO3UIMAMHE SIICKTPOHHBIN JIyd TPYOKH, CKAHUPYSI 9KpaH BUAUKOHA, (POPMHUPYET IMEKTPHICCKHIHA
BUJICOCUTHAJI, KOTOPBIH TepeaaeTcs Mo KaHajaM KOCMHYEeCKOH cBsi3u. B mporecce ckaHupoBaHus (OTOIEKTpUIECKAs
TIOBEPXHOCTh OYHIIAETCS M FOTOBA K IPHEMY HOBOTO ONTHYECKOro nzo0paxenus. B ciydae, korna npsmasi pajnocBsi3b
HEBO3MOXHA, PE3YIbTAaThl ChEMKH 3alMCHIBAIOTCS Ha MATHHTHBIA HOCHUTENh M IMOCIE BXOJa B 30HY PaJHOBHIMMOCTH
cOpachIBalOTCs MO pajaroKaHaity Ha 3emito. TeleBU3HMOHHBIE N300paKeHHsT MEHee NMPUTOIHBI s OTOrpaMMeTpHude-
CKUX M3MEpEHUi, 4eM (poToKaMephl ¥ CKaHEephl, HO OHH 00ECIIeUNBAIOT ONlEPAaTHBHOE MONyYeHUE U Tiepeiady u300paxe-
HUS TI0 KaHaJlaM CBsi3u. Pa3pernaromiasi CmiocoOHOCTh UX MOXET JOCTUYb €JUHHUI] CAHTUMETPOB IPU ChEMKE C BepToJie-
TOB H JIECATKOB METPOB IIPH CheMKe N3 KocMoca. [Ipu BHIITOIHEHNN ChEMOK C MTOMOIIBI0 KaMep ¢ caMOJIETOB (BepTolie-
TOB) BO3HMKAET PsA TPYAHOCTEH, CBA3aHHBIX C HEOOXOAWMOCTBHIO ITPOBOJMTH TIIATENBHOE COTVIACOBAHWUE CKOPOCTH U
BBICOTBI nosera JIETaTEeIBHOTO amnrmapara c paboroii CUCTEMBI.
Taxkum obOpa3om Haumbonee SPGEKTUBHO TEICBU3UOHHBIC CHCTEMBI pabOTAalOT Ha KOCMUYECKHX —armaparax.

13.2 CxkaHUpYIOUTUE ONTHKO-3JIEKTPOHHBIE CUCTEMBI
ONTHKO-3JICKTPOHHBIMHA CUCTEMaMH Ha3bIBAIOT MIPHOOPHI, B KOTOPBHIX UH(OpPMAIUA 0 HAOII0JaeMOM OOBEKTE IEpeHO-
CHUTCS ONITHYECKUM H3JIYUYCHUEM, a ¢ NepBUYHAs 00paboTKa CONMPOBOXKAACTCS MPeoOPa30BaHUEM SHEPTHH H3TYUCHHS B
BJIEKTPOHHBIN CHUTHAI.
CTpyKTypa MHOTHX COBPEMCHHBIX ONTHUKO-3JICKTPOHHBIX MPUOOPOB JOCTATOUHO ClIoKHA. OHA BKJIIOYAET OOJIBIIOE YHC-
JIO pa3IMYHbBIX 110 CBOSH MPUPOIC W MPUHIINAITY JCHCTBHS 3BEHHEB — aHAJIOTOBBIX ¥ IIM(POBBIX MPeoOpa3oBaTeIch IJIeK-



TPUYECKMX  CHTHAJIOB,  MHKPOIPOIIECCOPOB,  MEXAaHMYECKHX U OJEKTPOMEXaHWYECKUX  y3JIOB U JIp.
JleficTBHE ONTHKO-3JIEKTPOHHBIX IPUOOPOB OCHOBAHO HAa CIOCOOHOCTH K NMPHEMY U MPeoOpa3oBaHUIO IJIEKTPOMArHHT-
HOT'O M3JIY4EHHs B Pa3iIMYHBIX JHUANa30HAX ONTHYECKOW OONACTH CHEKTpa: OT yIbTPadHONETOBOM, A0 BUIUMOM U UH-
(pakpacHOIi.

Oboowennan cxema padomul o311
Cpena T
PacrpOCTPaHEHHS Tpuemung JneKrpon-
- CHIrHana m}"‘eﬂ hg nmﬁ
Hcrounus — : = TPAKT
HAIYHeHHS - Heeaenyembiit q A 4
- _ofimekt
- Monm, Tpuemuas * Brixonuoit
TOMexH pi OnTHUYECKAS _ Baox.
= cHeTEMa e

HcrouHuK M3ITydeHHs cO3/aeT MaTepUalIbHbIIl HOCUTENb IOJIC3HON MH(OPMAIMU — MOTOK M3IYYeHUs. DTUM HUCTOYHHU-
KOM MOJKET OBITh caM HccieayeMblil 00bekT. [IpruemHas ontuueckas cucreMa coOupaeT IOTOK, U3JIydaeMoi Haboae-
MBIM 00BEKTOM HJIM OTPaXKEHHBIH OT HETo, GOPMUPYET ITOT IOTOK U HANPaBJIAeT €ro Ha IPUEMHUK u3iydeHus. [lpuem-
HUK IIPEBPAILAECT CUTHAJ, IEPEHOCUMBII IIOTOKOM U3IIy4eHHs, B JIeKTpUUIecKuil. BrixoqHol 050k dopMupyeT curHali,
1o CBOUM napamerpam YIOBIIETBOPSIOIIUI TpeOoBaHUAM HOJTy4aTess uH(pOpMaIyy.

Ha nerarenbHbIX amnmnapaTtax JUCTaHIUOHHOI'O 30HAUPOBAHUA C OHepaTPIBHOﬁ JIOCTaBKOM I/IHQ)OpMaLII/II/I B Ka4€CTBEC CbhEC-
MOYHOM CHCTEMBI OITHYECKOrO JHaIa3oHa NIPpUMCHAOT CKaHUPYROIIUE ODII wnmm CKaHEphI. Paznnuaror onTuko-
MEXaHUYECKUE CKAaHEPhl U CKaHEPbI C MATPUIHBIMU IIPUEMHUKAMU HU3JTYYCHUSA IS q)OpMPIpOBaHI/Iﬂ 3JIEKTPOHHOI'O U30-
6pa)KeHI/I$I, B KOTOPBIX HUCIOJIB3YIOT JIMHEWHBIC TIPUEMHUKU U3JTYyUCHUS — TaK Ha3bIBA€MbIC l'[pI/I60pI>I C 3ap>m0130171 CBA-
3bI0.
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C nomomipto ckaHepoB (OpMHUPYETCsl U300paKeHNE, COCTOSIIIEE U3 MHOXKECTBA OTAENBHBIX, TIOCIEI0BATENBHO OTydae-
MBIX 2JIEMEHTOB n300pakeHust — MTUKCeNel B mpenenax oJI0C.
CkaHUpOBaHHE MECTHOCTH OCYILECTBIISIETCS B OJJHOM HAIlpaBJICHUH 3a CUET ABKEHHsSI camolieTa (CIyTHHKa) BIEpE, a B
JIpyroM (TepIeHIUKYIISIPHOM JIMHHUM TIOJIETa) — 3a CUET BpalIeHHs WM KonebaHus npu3Msbl (3epkana). KonebarensHoe
repeMelleHne MpU3MBbI (3epKajia) B COYETaHNH C JBKEHHEM camolleTa (CITyTHHKa) oOecrieunBaeT HelpephIBHBII 0XBaT
OITpe/IeJICHHOM TOJIOCHI MECTHOCTH, pa3Mep KOTOPOW 3aBHCHUT OT amepTypbl

[ 1 (eliCTBYIOIEr0 OTBEPCTUs ONTHYECKOH CHCTEMbI OOBEKTHBA) CKaHepa M

BBICOTBI nosera camorera 1700 CIyTHHKA.
B ckanepax, Kak TpaBWIO, YCTaHABJIMBAIOT HECKOIBKO CEHCOPOB, IO3BO-
JISFOIMX TOJTY4aTh W300pakeHHE OJHOBPEMEHHO B PA3IMYHBIX CIEKTPajb-
HBIX KaHayaX. MHpopMalmio, oJy4eHHYI0 B MPOLecce CKaHEPHOH ChEMKH,
nepeaoT B BUJE HU(PPOBOro M300pakeHHs IO paJMOKaHAIly Ha MPUEMHBIN
MYHKT WIM 3alKCBIBAlOT Ha OOpPTY Ha MAarHWTHBIA HOCHTENb. Marepuaisl
CHEMKH ITOTPEOUTEISIM TIEPEAAIOTCS B BUJIE 3alIMCH HA MArHUTHOM HOCHTEIIE,
HanpuMmep, Ha C/I-muckax, ¢ mocieayroei Bu3yaan3anueld Ha MecTax oopa-
00TkM CHUMKOB. [To CBOMM reOMETpUYECKHUM CBOWCTBAM U pa3pelICHUIO Ha

MCCTHOCTU CKaHCPHBIC CHUMKH, KOTOPLIC MOJY4YAJINUCh CbEMOYHLBIMU CUCTC-
MaMH TMCPBLIX HOKOHCHHﬁ, ycTtynajiaiun (I)OTOCHI/IMKaM. OI[HaKO BBICOKasA 4yB-
CTBUTCIIBHOCTb TMNPUEMHUKOB M3JIYYCHHA CKaHCPOB IIO3BOJIACT BBIMNOJIHATH
CbEMKY B Y3KHX (HGCKOJ'H)KO JCCATKOB HaHOMeTpOB) CIIEKTPAJIbHBIX UHTCPBA-
Jlax, B IpeaciiaxX KOTOPBLIX pa3Inidudg MEKAY HCKOTOPBIMU IPHUPOAHBIMU 005-
ekTaMu 0oJiee YETKO BBIpa’XCHbI. B HI/I(prBBIX JAHHBIX, MMOJYYEHHBIX C I10-

MOIIBI0 CKaHEPOB, OTCYTCTBYIOT «IIyMbD», KOTOpble HEMUHYEMO HOSBISIIOTCS MpU (HOTOChEMKE U (OTONA00paTOPHOH
obpabotke CHEMOYHBIX MaTepHaIoB.
Jlydnime B MUpPOBO# NMPAaKTUKE CKaHEPhI HOBBIX IMOKOJIEHUH MO3BOJISIOT ITOJIy4aTh HHPOPMAIMIO C Pa3pelieHueM Ha Me-
CTHOCTH JI0 €AMHHII B CM TIPH ChEMKE C aBHAIIMOHHBIX HOCHTEINEH U JI0 JI0JIeH U AECITKOB METPOB C KOCMUYECKHX HOCH-
Tenen.

CKaHUpYIOIINE CheMOYHBIE CUCTEMBI (CKaHEpPhI) OTIUYAIOTCS OT IPYTUX CHCTEM NPUHIIUIIOM ITOCTPOCHHS N300pakeHHsl,
KOTOpOE CTPOUTCS ITyTeM CKaHHpOBaHUs (IpocMaTpuBaHusl) MeCTHOCTH. CKaHUpYIOIIee YCTPOHCTBO BOCIIPUHUMAET OT-
Pa)KEHHBIH HJIEKTPOMArHUTHBIN TMOTOK OT AJIEMEHTAPHBIX IUIOMIAJIOK CHAUMAaeMOro oObEeKTa, PacIONOKEHHBIX BIOJb
cTpoku. Pa3mep miomaaky 3aBUCHT OT BBICOTHI Ch€MKH, MTHOBEHHOT'O YTiIa N300paKeHHsI ONTUYECKON CHCTEMBI CKaHe-
pa ¥ MOJOKEHHE OTHOCHTENILHO OCH CKaHUPOBaHMs. YTOJ 3axXBaTa ONpeeNseT IIMPHHY MOJOCH Ha MECTHOCTH ITOIIEpEeK
HarpaBJieHus 1oneTa. Ilepexoa OT OJHOH CTPOKU K APYroi (IocTpoyHas pa3BepTKa) MPOUCXOAUT B pe3yNbTaTe MmocTy-
MATENBFHOTO JBIDKEHNUS JISTATeIbHOr0 anmapara. J{Jisi HCKITIoUYeH s pa3phIBOB MEX/Ty CTPOKAMH CKOPOCTh CKAaHUPOBAHUS
COIJIaCYIOT CO CKOPOCTBIO M BBICOTOM TOJIETa. B KauecTBe CKaHUPYIOIIMX YCTPOWCTB MPHUMEHSIOT — BPAIalONINeCs OIl-
THUYECKHE 3JIEMEHTHI, IUIOCKHE 3epKalia, 3epKalIbHbIC TPU3MbI U ITUpaMHIbl. B CKaHUPYIOIIEM YCTPOWCTBE MPHUMEHSIOT
pa3iuYHbBIE THIBI TPUEMHHUKOB DJIEKTPOMArHUTHOTO HM3JTyYECHUS: TEIUIOBBIC, ()OTOHHBIEC. Pe3ynbTaThbl ChbeMKH B BHIE
rQpoBoro n300pakeHus MepeatoTCs 1Mo paJMoKaHally B IIyHKT ITpUeMKH. ECIT HOCUTEIh HaXOMUTCsl BHE PaMOBU/IN-
MOCTH, TO JaHHBIE ChbEMKH 3aIHCHIBAIOTCS HA MAarHUTHBIN HocuTenb. LIIMpokoe pa3BUTHE MOTYYMIIN CKAHUPYIOIIHNE CHC-
TeMbl, paboTaroniue B MH(QpakpacHOW 00JIACTH M3IIYYEHUs], 3TO CIIEKTpaIbHBIE PaJUOMETPBI, PaJIHOMETPUUECKHE KOM-
TUIEKCHI, TEIUTOBU3MOHHBIE CHCTEMBL. B 3aBUCUMOCTH OT (PU3NYECKHX M XUMHYECKUX CBOWCTB CHUMaeMble 00BEKTHI MO-
T'YT OBITH TEIUIee WM XOJOAHEE, Pe3yJabTaThl M3MEPEHHS TeMIIEpaTypbl MIMEIOT BUJI aHAIOTUYHBIN (hoTOorpaduueckoMy
U300paKEHUIO MECTHOCTH. TOYHOCTh PETHCTPAIMK TEMIIEPATYPhI PA3IMYHBIMU crcTeMamu coctasiser ot 0,1 mo 0,005°.
CheMKY MOXKHO BBIIIOJHATH KaK B THEBHOE, TaK U B HOYHOE BpEMSI.

13.3 JlazepHble CheMKH

[IpumeHeHnEe ONTHYECKUX T'€HEPATOPOB M3IyYEHHS — JIA3€POB — PUBEJIO K pa3pabOTKe aKTHBHBIX ONTUYECKUX CheMOY-
HBIX cucteM. C TIOMOIIBIO JIazepa 00JIy4aroT CHUMaeMyIo MOBepXHOCTh. OTpa)KeHHBIH OT Hee CUTHajl IPUHUMAET OITH-
Yeckas CUCTeMa. B pe3ynbraTre chbeMKH IOIY4aloT TpexMepHoe HudpoBoe n3odpaskeHue. OcoOeHHOCTHIO JIa3epHOro JIy-
Ya SBIISIETCS €r0 CIIOCOOHOCTH NMPOHHUKATh Yepe3 JIMCTBEHHBIN ITOKPOB JPEBECHON PacTUTENLHOCTH. VIMITyIbCHBIN J1a3ep
OIITHYECKN COBMEIIEH C TJIaBHBIM JIEHIECTKOM JuadparMbl HAIIPaBICHHOCTH aHTEHHBI, KOTOpasi CKaHUPYET JIa3€PHBIM
JIy4OM TIOJIOCY MECTHOCTHU, OOBIYHO B HAIPaBJIECHHUHU I10JeTa caMoneTa. BpeMs oTpaskeHUs JIa3epHOro Jyda OT 3eMJIH U
JIECHOM PacTUTEIBHOCTH U3MepsAeTCs U MPUBOAUTCSA K CKOPOCTH cBeTa. [lomoxkeHne camoneTa Mpy Ka)XI0M U3MEpeHUH



¢dukcupyercst ¢ nomorpio GPS. Beraucnsior BeKTOpHbIE 3HaYEHHS OT CaMOJIETa 10 3eMJIH U MOJy4aloT HCTHHHBIE KOOP-
JIUHATHI TOYCK OTpaKCHUsI Ha MTOBEPXHOCTH 3eMIIn u Pas3IUYHBIX qyacTei JIepEBHEB.
[IuprHa cKaHUPYEMOH MOJIOCHI MECTHOCTH (32 OAMH MPOXOM) 3aBUCHT OT YIIa CKaHWPOBAHUS JIA3EPHOT'0 JIalbHOMEpa
BBICOTHI ojieTa camoiiera. OOBIYHO CKOPOCTh caMojiera cocTaBisieT oT 200 1o 250 xunomerpos B yac (55-70 MeTpoB B
CeKyHIy), a BeicoTa oT 300 10 3000 MeTpoB, Yrojl CKaHUPOBAHUS MOXKET JOCTHraTh 20 rpaycoB, YacTOTa H3JIYYCHHUSI OT
2000 mo 25000 ummynbcoB B cekyHay. HaBurammonHoe 00eCIiedeHre OCYIIECTRIIETCS 32 CUET MCIIOIb30BaHUsA 00pTO-
BOT'O GPS, CHHXPOHHO pabotaromiero c Ha3eMHOMI 6a30Boi CTaHIUEHN.
Marepuainbsl CbeMKH MOTYT 00pabaThIBaThCsl Kak Ha OOpTy BepToiera (camosiera), TaK M B KaMepaJbHBIX YCIOBHSX C
TIOMOIIIBIO CHENUABHBIX TPOrpaMM, MTO3BOJISIOIIUX MOIY4aTh FTEOMETPUYECKUE MapaMeTPhl OTIEIBFHO CTOSIINX JAepPEBb-
€B U peaslbHO YUTaeMble MOP(POCTPYKTYPHBIE XapaKTEPUCTUKH I0JIOra JPEBOCTOSI 110 BCEMY MapUIpyTy cheMKH. M3o0-
OpakeHue TPeNICTaBISIETCs] B TPEXMEpPHOM BHe. [109TOMY HONB30BaTENM MOTYT paboTaTh ¢ MaTepraiaMu (OoTo- U BH-
JIEOCHEMKH, ugpoBoit MOJIENBIO u 0azoii JTAaHHBIX B HauOosee YIIOOHBIX pexXnuMax.
B cuity cBoux 0COOCHHOCTEH J1a3epHbIe CHCTEMBI IPUMEHSIIOT ISl TIOCTPOSHUS MPOo(UIIeH penbeda Ha TEPPUTOPHUIX, 3a-
KpbITBIX JiecamMu. OHM 3¢ (EeKTUBHBI NpU 00CIENOBaHUH JIMHUH dIieKTpornepenadn. JInHeliHOe pa3pelleHne J1a3epHbIX
cucTeM 3HAYUTEIHHO ycTymnaer ¢dororpaduueckim crcTeMaM.

13.4. PagnoBONHOBBIE CHEMOYHEBIE CHCTEMBI

Hcnionp30oBaHKe paJloBOJIH B KadecTBe HocuTeneil nHpopmanuu o0 00beKTax 3eMHOM ITOBEPXHOCTH MPUBEJIO K CO31a-
HHIO pauopU3NYECKUX ChEMOYHBIX CHCTEM. VX pa3lelsitoT Ha [Ba Kilacca: UCHOb3YIOINe METO aKTUBHON pajnoiIo-
KaIluy ¥ PETUCTPUpYIOIINE COOCTBEHHOE M3IydeHUue 00beKToB. 13 cucrteM, OTHOCAIMXCA K IIEpBOMY Kiaccy, HanOoib-
1Iee MpUMeHEHHe TOIYYIIH PaIioIOKallMOHHbIe cTaHimu 0okoBoro 063opa (PJIC BO). B ocHOBe ux paboThI 3a10)KEHBI
MIPUHIMIBI paaroiiokanuy. ['eHepaTrop, yCTaHOBIICHHBI Ha OOPTY JIETATENIBLHOTO anlapara, BeIpabaThIBAET PaAuOBOIHEI
OITpEe/IeTIeHHO!N JUIMHBI, aMIUTATYAbI, nossipu3anyy. C MOMOIIBI0 aHTEHHBI PaIHOM3IIy4eHUE HAMPABIISETCS Ha 3EMHYIO
TIOBEPXHOCTh. [IJINHBI paJInOBOJIH, UCIIOIb3yeMbIE NIPU CheMKe, HaXO/SITCsl B Anana3one ot 1 cM 1o 1 M u Oonee. Pexxum
W3JTydeHuUs MOXET ObITh HENpepbIBHBIM WIn HUMITYJIbCHBIM.

Cxema cveMKU c NOMOULBIO PJIC 5O

[ocne B3anmMoneicTBUS ¢ 00BEKTAaMH IIOBEPXHOCTH MPOMCXOAUT MOAYJIMPOBAHUE HECYIIEr0 CUTHAJIA, U3MEHSIOTCSI €ro
HCXOJHBIE XapaKkTepUcTUKU. OTpaskeHHbBIN MOAYIUPOBAaHHBIN CUT'HAJ BOCIPUHUMAETCS IPUEMHOM aHTeHHOU. [IpuHaThIe
CHUTHAJIBI [IOCJIE YCUJICHUsI ITOCTYIAIOT Ha 3KpaH, A€ MPOUCXOAUT MOCTPOYHAs BU3YyalU3alus pe3ylbTaToOB PaJuoIoKa-
uH. SIpKoCcTh M300pakeHns1 00bEKTa 3aBHCUT OT DHEPTUU BO3BpaTHBIIIErocs curuana. [lepsuuHas oOpaboTka pe3yiabra-
TOB CBHEMKH BBITIOJHACTCS Ha oopty JIETATEIBHOTO anmapara WU Ha 3emie.

[IpomonbHOE pa3pelieHne 3aBUCHT OT pa3Mepa aHTCHHBI WM YACTOTHI UCIONb3YeMbBIX PaJUOBONH. Y COBEPIICHCTBO-
BaHHBIC PaJUOJOKAMOHHBIC CTAHIMU TO3BOJIAIOT MOJIYYUTH Pa3pelicHUe IO MO0 CHUMKA C camojeTa 0 5 M, Ipu
ChEMKE u3 KOocMoca - o 20 M.

[IpeumMyiecTBO paJHoIOKAIIMOHHBIX ChEMOK — HX HE3aBUCUMOCTD OT MOTOJIHBIX YCIIOBHH M CTEIIEHH OCBEIIEHHOCTH Me-
cTHOCTH. CHUMaTh MOXKHO IIPY CIUIOIIHOM OOJIAYHOCTH, TYMaH M JaxKe J0XKAb, o3ToMy PJIC-cheMKy Ha3hIBarOT «Bce-
niorogHoi». CoBpeMEHHbIE TEXHOJIIOIMH 00pa0OTKH CHHMKOB JIENIAlOT BO3MOXKHBIM HUcToib30BaHue PJIC-cHUMKOB st
Kaprorpaguyeckux uenei. s ycmoBuit Poccrun, 0cOOEHHO B CEBEPHBIX €€ MIMPOTax, e OOJbIIyI0 YacTh BPEMEHH I'0o-
Jla TIPUCYTCTBYET 00IaYHOCTh, STOT ()aKTOp BO MHOTHX CIydasX MOXKET OBITh PEUIAOIINM TP BBIOOpE BHJA CHEMKH IPH
PaBHBIX XapaKTEPUCTUKaX B IOJB3Y PaIHOIOKAMOHHONW. PaaronoKaloHHYI0 CheMKY MPUMEHSIOT JUIs U3Y4eHHsT BOA-



HBIX HOBerHOCTeﬁ, OINpCACIICHU T'PpaHUILL 6eper013mx JIPIHPIﬁ, OBpa)I(HOﬁ CCTH, 30H ITOATOIICHHA, COCTOAHUA ITIOCCBOB U
T.O.

OCHOBBIBasICh Ha aHaJM3€ JaHHBIX Pa3IMYHBIX HCCIEJOBAaHUN, MOXKHO IOJIaraTh, YTO PaHOJIOKAIIMOHHBIE CHEMKH MO-
3BOJISIIOT TIONTy4aTh 3HAYMTEIbHYIO YacTh JOMOJHHUTENFHON WH(pOpManuy, HeoOXOAMMONH OpraHaM JIECHOTO XO3scTBa
JUIsl BeZIGHUsI MOHUTOpUHTA JiecoB. K Heil MO)XKHO OTHECTH: JaHHBIE O peibede MECTHOCTH; BBICOTE Jieca; Ouomacce; yB-
JIQ)KHEHHOCTH TI0YB Ha HE MOKPBITHIX U MOKPBITHIX JIECOM M HEJIECHBIX 3€MJISIX; TNIyOMHA 3aJieraHusi TPYHTOBBIX BOJ; TITy-
OvHa cHera; 30Ha BEYHOH MEp3JIOTHI; OoJiee MOHAsl XapaKTePUCTHKA JIECOOOIOTHBIX KOMIUIEKCOB; OIIEHKA CTEIIEHH OCY-
LIEHHUs] TEPPUTOPUU B PE3yJbTaTe MPOBEISHHS TMIPOIECOMENNOpayy (OCYIIeHHs); 30HbI MOJTOIUICHNUS, 3a00IaunBa-
HUST; BBISBJICHUE [TOPAYKEHHBIX WM YTHETEHHBIX YYaCTKOB JIeCa MO CO/IEPYKAHUIO BOABI B JIUCTHIX M XBOE HA OCHOBE JHa-
JIEKTUYECKON MPOHULIAEMOCTH; HAJIMYUE MOAPOCTA M MOAJIECKA MO/ OJIOTOM JIeca.

[IpumeHenne paMoBOJIH B Ka4€CTBE HOCUTENS HHPOpMAlu 00 00bEKTaX 3EMHOM MOBEPXHOCTH MPUBEJIO K CO3NAHUIO
pamuopu3MYECKUX CheMOoUHBIX ceTeil. VX pasaensioT Ha aBa kimacca. 1™ - ucronb3oBaHue METOa aKTUBHOM paguoo-
Kanuu 1 2°" perucTparus cCOOCTBEHHOr0 M3 TydeHust 00beKToB. K epBoMy KI1accy OTHOCSTCS paHOIOKAIIMOHHbBIE CTaH-
un 6okoBoro o63opa (PJIC BO) —punmmn padoThl pagauonokanus. ['eHepaTop, YCTaHOBJIEHHBIN Ha O00opTy JIA nepena-
€T paJMOBOJHEI ONPEEICHHON UTMHBI, aMILUTUTY b, osgpu3any. C IOMONIbI0 aHTEHHBI PaJHOU3ITydeHHE OTIPaBIIs-
€TCsl Ha 3eMHYIO TIOBEPXHOCTh. PEXUM M3ITydeHUs] MOXKET OBITh HENPEPHIBHBIM HJIM UMITYJIbCUBHBIM. [locie B3anmozei-
CTBHS C OOBEKTaMH MIOBEPXHOCTU MPOUCXOANUT MOAYIUPOBAHUE HECYIIEr0 CHTHAjIa, M3MEHSIOTCS €0 NCXOIHBIE XapaK-
TepucTuKi. CTeleHb MOJYJIMPOBAHUS OINpeAeisieTcs (PU3NYECKUMH M XMMUYECKHMHU CBOWCTBaMHU 00bekTa. OTpaxkeH-
HBIH MOJYJIMPOBaHHBINA CHI'HAJI BOCHPUHUMAETCSI IPUEMHOM aHTEHHOH. SIpKOCTh N300pakeHHs 3aBUCUT OT SHEPTUH BO3-
BPaTUBILErOCs] CUT'Haa. Pe3ynbTaThl CheMKH — HENpephIBHAS 10JI0Ca PaIMOIOKAIMOHHOr0 H300paxkeHus. Paspemienne
PJIC BO ycrymaer dororpadpuueckomy. [IpeMMyIecTBoO — He 3aBUCHT OT MOTOIHBIX YCIIOBHiA mo3ToMy PC Ha3bIBaroT
«BCETIOTOJTHOM».

13.5. CBepxBBICOKOUACTOTHAS paAUOMETPHUs

CBepXBBICOKOYACTOTHASI PAJIMOMETPHUSI OTHOCUTCSI K MACCUBHBIM METOJaM MCCIIEIOBaHMS TIOBEPXHOCTH 3eMid. Brimorn-
HSIOT ee ¢ momoinsio CBY-panunomerpoB, H3MepsIonMX cOOCTBEHHOE H3ITy4eHHE 00BbEKTOB B CIIEKTPAIILHOM HHTEpBalle
0,15...30 cM B HeckobkuX KaHanax. JluneitHoe paspernenne CBU-paaroMeTpoB B 3aBUCHMOCTH OT THIIA pudopa Mo-
JKET OBITh OT HECKOJBKHX METPOB JO JECATKOB KmoMeTpoB u Oonee. JloctomrnctBo CBU-cheMku hopMupoBaHHE BOC-
MPUHAMAEMOT0 PaJIMOMETPaMHU CUTHaJla B TIIyOWHE CHMMAaeMoro oOBEKTa M BO3MOXKHOCTH Hepenadd nHdpopMmaimu o
[IIyOMHHBIX ITporeccax. MUKPOBOIHOBAs ChbeMKa MEHEEe YyBCTBHUTEIIFHA K W3MEHEHHIO METEOPOJIOTMYECKHX YCIOBHH,
CMeHe JTHS u HOYH o CPaBHEHHIO c TEIUIOBOU CHEMKOH.

13.6. 3akmouenue

Jl71st mIMTebHOTO HAOJIOICHHS 3a TIOBEPXHOCTHIO 3eMiH Jiyuriie Beero momxoaiar KJIA. Jlns npoBeneHust CheMOK B OTpaHuU-
YCHHBIX YCIOBHSX XOPOIIO MOIXOAAT BEPTOJETH M OCCIMIOTHBIC JIECTaTeNIbHBIC amnapathl. B WHBIX ClIydasxX, OCHOBBIBAsCh
Ha CPaBHUTEIILHOU TAOJIUIIE, CAMOJICTHI SBIIAIOTCS Ooee 3 PEKTUBHBIMU JICTATEIBHBIMUA CPEICTBAMH JJIs MPOBEIACHUS Che-
MOK.

B dotorpaduueckux cucreMax 3JeKTPOMArHUTHOE H3JIYUECHUE PETUCTPUPYIOT HA YePHO-OENBIX WM NBETHBIX (hoTorpadude-
ckuXx 1ieHkaxX. Ha dotorpaduueckux cHuUMKax HHGOpMAIs 00 UCCISTYEMbIX 00BEKTaX 3aIMChIBACTCS B BUIIC ONTHYCCKUX
IUTOCKOCTEH (WM I[BETa), COOTBETCTBYIOIIUX SIPKOCTSAM DJIEMEHTOB MOBEPXHOCTH 3eMiH. B Hedororpaduyeckux cucremax
KOJIOM H300paKCHHUS CIIY)KUT CHTHAJI, BOSHUKIIUKA B IPUESMHHKE U3JTy4SHHUS, KOTOPBIH MPOIOPIMOHANICH H3JIY4CHHIO, TOCTY-
MUBIIEMY OT  3JIEMEHTAa  OOBEKTa ChEMKH. AHAJIOTOBBI  CHUTHalM  mpeoOpasyercs B 1udpoBOil  BHI.
dotorpaduuecKkue CheMOYHBIC CUCTEMBI SIBJIIOTCS HEOMEPATUBHBIMU, TaK KakK JUIs TOCTABKU 3KCIIOHUPOBAHHOMW IUICHKH
Tpebyercsl TocajKa JIETaTeJIbHOro armapara win copoc Ha 3emino crenuainbHoro koHreiepa. Ceituac ¢ororpaduueckue
ChEMOYHBIE CUCTEMBI €III€ UCTIONB3YIOTCA, XOTSI OHU BO MHOT'OM MPOUTPHIBAIOT OCTAIBLHBIM. Bekope, s cunTaro, OHM UCUE3HYT
BoBce. HedoTorpadudueckue cucTeMbl OTHOCAT K orepaTuBHBIM. C MX MOMOIIBI0 HH)OpMAIHS MMePeIacTcs Mo pagioKaHaTy
B pEaJbHOM BPEMEHH CBHEMKH WJIM 3alMChIBACTCS HA MArHUTHOM HOCHUTENE C TOCIeAyIolled mepenadeii B a¢up.
Hedororpadpudeckne cheMOUHBIE CUCTEMBI OTIHYAIOTCS OT (poTOrpaUuecKux TEM, UYTO B HUX JUIA PETUCTPALUU DIICKTPO-
MAarHWTHOTO  M3JIY4EHHs  NPUMEHSIIOT  HWHBIE  CEHCOPHI M JPYTHe  CIOOCOOBI  Mepefauyd  HM300pakeHUs.
Hedororpadudeckue cucreMsl pabOTAIOT ¢ LENBIO PACHIMPCHUS TEXHHUSCKUX BO3MOXHOCTEH a’po- M KOCMHUECKUX METO-
JIOB U3y4YeHHsI 3eMHOH MOBEepXHOCTH. CheMOYHbIE CUCTEMBI, YCTAHOBJICHHbIE HA KOCMUYECKUX JIETATENbHBIX almaparax, mo-
3BOJISIIOT MTOJTy4aTh HHGOPMAIIHIO O MPOLECCax, MPOXOAANIMX Ha 3eMIie B pealbHOM WM OJin3peaibHoM BpeMenu. Crenugu-
Ka KOCMHYECKHX IOJICTOB MOTPeOOBaia KOHCTPYUPOBAHHUS CHEMOUHBIX CHUCTEM CIICI[HAIBHOIO BHIA: KOMIIAKTHBIX, MO
MacChl M JHEProNOTPEeOICHUS, HASKHBIX B PaboTe, ¢ BO3MOXKHOCTBIO Mepenavynd 0e3 HUCKaKeHHS WH(POpPMAIMU Ha IyHKT
IpreMa HEMoCPEJACTBEHHO B MPOIECCE CheMKHU U T.J. CheMOYHbIE CUCTEMBI, IPUMEHSIEMbIE TP KOCMUYECKUX ChEMKaX, yc-
TIEITHO HUCTIONB3YIOT B CHEMOUYHOM npoiiecce c CaMOJIETOB u BEPTOJIETOB.



Pa3Butne TeXHHYECKUX CPEICTB AUCTAHLMOHHOTO 30HAMPOBAaHUS 3e€MIIM U3 KOCMOCA UJET MO JBYM B3aUMOIONOIHSAIOLINM
HanpaBiieHus M. [lepBoe U3 HUX OCHOBaHO Ha (POTOCHEMKE 3eMHOM IMOBEPXHOCTH B BuAMMON U OmmxHell MK obiacTsx crek-
Tpa M JOCTaBKE OTCHATHIX (DOTOIUIEHOK Ha 3eMIIIO0 TPH MOCAJKEe CITyCKAaeMOro ammapara KOCMHYEeCKOoro Kopalisi Jubo B
cOpaceiBaeMbIX KoHTeiHepax. K ¢ororpadupoBanuio 3eMHOH MOBEPXHOCTH NMPHUCTYNHJIM enie B Hadana 60-X IT. ciryxObl
cucreM HarioHanbHON Oe3omacHocT CCCP u CIIIA. B Ha3eMHBIX YCIOBHSAX MPOU3BOMATCS (HOTOXHUMHYECKas 00paboTKa
(OTOIUIEHKH M U3TOTOBJICHHE ChEMOYHOM MPOAYKIHH. [[aHHbIE CheMOYHbIE MaTepHalIbl IIPeJHA3HAUCHBI JUIsl PEIIeHUs 3a/1ad,
He TpeOYIOIINX ONEePaTHBHOTO MPHUHSITHS PELICHHUH, HAIIpUMep, ISl THBEHTapU3alMi U KapTorpadupoBaHus JIECOB. DTO Ha-
npasieHne B Poccun obecrneunBanu 1o koHma XX croierus aBromatmdeckue (OecrmiiorHsie) VIC3 cepun «Pecypce-D».
Bropoe HamnpaBieHHe McCIeIOBaHHS MIPUPOIHBIX PECYPCOB 3eMIIM M3 KOCMOCA CBS3aHO C OECIMJIOTHBIMU ONEPaTHBHBIMU
NC3. Onn obecnieunBaloT NpOBEACHIE ChEMOK B BUIMMOM, HH(PPAKPACHOM M paJMoAHana3oHax JIEKTPOMArHUTHOTO CIHEK-
Tpa HedoTorpapUIecCKUMH CheMOYHBIMH CPEJCTBAMH U Iepeady IMOoydeHHOH HH(OpMAaIUU CO CITyTHUKOB I10 paJnOKaHa-
JIaM B OIIEPAaTHBHOM PEXHME, B TOM YHCIIE B PEKUME peaibHOr0 MaciuTada BpeMEHH, Ha Ha3eMHbIE ITyHKTHI IpreMa UH(Oop-
Malu, TAe MPOU3BOMUTCS €e olepaTuBHas oOpaboTKa M JocTaBKa morpedurensM. MHpopMaiys mpeaHa3HaueHa Kak JUis
UCCIe0BaHMs OBICTPOTEKYIIMX IPOIIECCOB HAa MIOBEPXHOCTH 3eMIN (HanpuMep, OOHapyKEHHUE JIECHBIX [T0XKapOB, TIOBPEXKIe-
HHE JIECOB HACEKOMBIMU-BPEIUTEIISIMU U TIp.), TaK U JJIsl PELICHUs 3a7a4, CBA3aHHBIX C Pa3HOCTOPOHHUM HM3YYEHUEM IIpH-
POAHBIX pecypcoB (HapUMep, y4eT TeKYIIMX U3MEHEHUH B JIecCHOM (hOH/Ie, MHBEHTapU3alys U KapTorpadupoBaHue JecoB U
T.IL).

Takum 00pa3oMm, MPOaHATU3UPOBAB Pa3HOBHIHOCTH JIETATEIBHBIX alNapaToB, HEOOXOAWMBIX ISl POBEACHUS a’podoTo-
CHhEMOK, Ha OCHOBE CPaBHHUTEIbHON TAOIHIIBI, S IPUILEN K BEIBOAY, YTO CaMbIM 3((EKTUBHBIM JIETATEIBHBIM anmapaToM JUis
npoBeieHUs (POTOCHEMOK OKa3aJicsi caMoJieT. B COBOKYMHOCTH CO CKaHUPYIOUIMMH ONTHKO-3JIEKTPOHHBIMU CUCTEMaMHU, Ca-
MOJIET, MOXET MPOU3BOAUTH BBICOKOTOUHYIO ChEMKY IIOBEPXHOCTH 3€MJIM U B PEKUME PeajbHOr0 BpeMEHH IepeaaBaTh Io-
Jy4eHHbIE JaHHbIE 110 paJIMOKaHAy Ha Ha3eMHbIE IMyHKT. DTO JejaeT 00pa3oBaBUIMICS TaHIEM BOCTpeOOBaHHBIM BCET/a,
Jenas  €ro  OmepaTMBHBIM, HO B TO K€ BpeMs MNPUTOJHBIM  JUI1  TOBCEJHEBHOIO  HCIOJIb30BAHUS.

I''IABA 14 IIOHATHE O JTUCTAHIIUOHHOM 30H/IUPOBAHUU.

B nocnennue roapl OypHO pa3BHBArOTCS KOMIIBIOTEpHBIE cpencTBa cOopa n odpabotku mHpopmanuu. Hampumep,
yKe MOTy4riIn OOoJIbIIoe pacipoCTpaHeHne reonH()OpMaIMOHHbBIE TEXHOIOTHH, aCCOLMHUPYIONUECs: Y OONBIINHCTBA JIF0/IEH C
UCIIOJIb30BAaHUEM IPOrPaMMHBIX TPOAYKTOB, OTHOCSIIUMCS K reorpaduueckum mHpopmanmonuem cucremam (I'MC). Ho
HapsAy ¢ HUMH, B 3TH OOJACTH aKTHBHO BHEIPSIOTCS MH(OpMAIMOHHBIE TEXHOJIIOTHH, NMEIOIUE OTHOIIEHHE K 00paboTke
MIPOCTPAaHCTBEHHOW MH(OpMAIKU: METOMBI TJI00aJBHOTO CIYTHUKOBOro no3uuoHupoBanust (GPS), Merons! cBsi3aHHBIE CO
cObopoMm uH(OpMaLUK B 1I0JI€, HA MECTHOCTH, C TIOMOIIBIO TIOPTATUBHBIX KOMITBIOTEPOB, METOABI, HCIIOIB3YIOIINE AUCTAHIIH-
OHHOE 30HAMpPOBaHUE 3eMJIM M3 KOCMOca WIIK ¢ camoneToB. C MepeHOCOM BCEX OCHOBHBIX ONEpanuii o o0paboTKe u Hc-
TIOJIB30BAHUIO JaHHBIX ChEMOK Ha KOMITBIOTEPHI MTOSBIIINCH CIIEIHMAIM3UPOBAHHbBIE TTAKETHI JUIsl pa0OThI C JaHHBIMH JTUCTaH-
LIMOHHOTO 30HANPOBAHUSI.

JIYCTaHIIMOHHOE 30HIUPOBAaHUE — 3TO TEXHOJOIHs, KOTOopasl TpedyeT cnenupuyeckux BO3MOXKHOCTEH 00paboOTKH,
TAaKUX KaK MHOTOCIIEKTpaJIbHas KJIAaCCU(PHKAIMs, T€OMETPUIECKoe TpaHC(HOPMHUPOBaHUE U reorpaduueckast MpUBS3Ka H30-
opaxenuit. Jlo 1992 roga texHosorusi Ooiblle paccMaTpUBajiach Kak HaydHO-UCCIIEAOBATENbCKAsI M MIO3TOMY HEKOTOPBIM
o0pazoM otaensiack ot ObicTpo pacrymiero peika I'MC TexHomnoruii. B To xe BpeMs u ¢poTorpamMMerpus (TEXHHUKA ITOTyde-
HUs Tororpaduyeckoil MHGOPMAIMH 1O CTEPEO U300paKCHHUAM) IEPEeBOAMIACE B IUGpOBYI0 dopMmy. OHa 0COOCHHOCTH
SIBIIICTCS OOIIEH Jy1s STHX Tpex obmacreil (mucTanimonHoro 3ouauposanus, [ UC u ¢potorpaMmerpun) — 3T0 00s3aTEIBHOE
TpeOoBaHUEe MMETh reorpadUuecky MpHUBsS3aHHYI0 MH(popManuio. Te, KTO B CBOMX MPOEKTaX OMUPAETCs HAa BCE TP BBHILIE
yKa3aHHbIE TEXHOJIOTHH, NMPOrPaMMHOE 00ECTIeUeHUE ODKHBI 3aKa3bIBaTh Y Pa3HBIX MOCTaBIIUKOB. J{s mmgpoBoit odpa-
OOTKM CHUMKOB HCIIOJIb3YETCS LIENbIH Psl ClENUAM3UPOBAHHBIX MPOTPAMMHBIX MPOJYKTOB, BBITYIIEHHBIX KaK POCCHHCKH-
mu npousBoautensmu (Tanka, Photomod, Z-Spase 29 u T.1.), Tak u 3apyoexssiMu (TNT Proffesional, Leika, Interdraph,
Tobin, PCI, ER Mapper, RolleiMetric u npou.). B Hacrositee Bpemst poTorpaMMeTpudecKie MOKEThl CTAHOBSATCS YacThIO
I'NC. Hudposas pororpaMMeTpusi ONUPAETCs Ha YCIIEXU B Pa3BUTHU LU(PPOBBIX KaMep, IPOIECCOPOB € MapalieabHONH 00-
paboTKON JaHHBIX, JOCTHKEHUH B 00JIACTH MOCTPOSHHSI CUCTEM MCKYCCTBEHHOI'O MHTeJUIeKTa. BaxkHa posib Hu(poBOi Kop-
persuuy n300pakeHui, Tak

Mupoevim 1udepom B pazpaboTKe IPOrpaMMHOI0 oOecredeHust A1t paboThl ¢ JaHHBIMU AUCTAHIIMOHHOTO 30HAMPO-
BaHMA (B OCHOBHOM pedb UaeT 00 MHpOpMaIHy, oTydyaeMol co ciiyTHUKOB) siisieTcs: komnanus ERDAS (Earth Resources
Data Analysis System). [IlepBoHa4aqbHO OCHOBHBIM UCTOUYHUKOM JaHHBIX (10 90%) BO BceX paboTax OBUIM ChEMKH BHICO-
kamepamu. C PUXOJ0M CaMOJIETHBIX HU(PPOBBIX CEHCOPOB U CUCTEM KauyeCTBEHHOI'O CKAHMPOBAHHS OOBIYHBIX a3POCHUMKOB,
a3po(hoTOChEMKA TAKXKE CTaNIa YAaCThIO TUCTAHIIMOHHOTO 30HJUPOBAHUSI.

C peanmmzanueii Bepcuu ERDAS Imagine 8.1 nepBas nonnodynkuuonansaas ['MC ¢ ucmons3oBaHueM AaHHBIX JUC-
TaHI[MOHHOTO 30HAMPOBAHUs CTajla pealbHOCThIO. IIporpammuoe obecreuenne ERDAS Imagine opraHHYHO COEIHMHSET
uudpoBy0 (oTOrpaMMETpPHIO, AUCTAHIMOHHOE 30HMPOBAHKE, MPOCTPAHCTBEHHBIN aHAN3 W KapTorpadupoBaHHE B BEK-
TOpHOM (popMaTe B OJJHOM IaKeTe, KOTOPBI padOTaeT KaK Ha MEePCOHANBHBIX KOMIIbIOTepax, Tak 1 Ha UNIX paGounx craH-
HSX.



OO0nacTh MpUMEHEHHs MpOorpaMMHBIX MpoaykToB ERDAS oxBaThIBaeT pasiuyHble cepbl AITeIbHOCTH, OCOOBIN
MHTEpeC MPECTaBIsIeT pa3BeKa, 100bua U IKCILTyaTalysl MECTOpOXKACHUH HeTH 1 ra3za. OCHOBHBIE 3a/1a41 — IUIOMIAIHOE
KapTUpOBaHHE 110 JaHHBIM ChEMOK U T'€0JIOTMYECKasi HHTEPIIPETalys aspo ¥ KOCMUYECKUX N300pakeHHi, perraemMbie ¢ I110-
MOIIIBIO CIICAYIOIIEH KOMIDICKTAIIMHU MPOoAyKToB Imagine: Advantage miu Professional, kak 6a30BbIe KOMIUIEKTBI, C TOTIOTHHU-
tenpHbIMEA MonyasaMu OrthoMAX, Radar u Virtual GIS. OCHOBHBIMH TOJIb30BATEIIIMU SABJISIOTCS HE(PTSIHBIC M Ta30BbIC KOM-
TIAaHUH, OPTaHHU3aINH TI0 pa3BelKe U JOOBIYE ITOJIE3HBIX UCKOMAEMBIX, IT0 CTPOUTENILCTBY U 3KCILTyaTalld TPYOOIPOBOIOB.

B nenom, nro0ble opraHu3anuy, 3aHUMAOIIHECs] TEMATHYECKUM M TOMOrpa(uuecKiM JemUPPUPOBAHUEM U KapTH-
POBaHMEM C HCIOJIF30BAHUEM JaHHBIX KOCMHYECKHX M a’3POCHhEMOK — ITOTEHIMAIbHBIE MT0JIh30BATENN MPOrPAMMHOTO obec-
neuenust ERDAS Imagine. 3To nporpaMMHOe 00€CIIeYeHHE MOYKET MIPUMEHATHCS B JTF000I MPUKIIATHON 00J1acTH, 00eCeyu-
Basl TOJHBIN LUKJ HCIIOJIB30BAaHUs JAaHHBIX JAUCTAHLMOHHOTO 30HAMPOBAHUS, HAUMHAS OT IpEIBapUTEIbHON KOPPEKIUH U
TpaHcOPMHUPOBAHUSI CHUMKOB 10 CO3J[aHUsI [0 HUM TOIOTrpadUuecKoi NPOAYKIMH U Teorpadryeckux WH(OpMaIMOHHBIX
CHCTEM.

IMAGINE Essentials

Essentials — ato sinpo nuanu nponykroB IMAGINE, npencrasisier co0oii He1oporoit NpOAYKT AJsl KapTorpagupo-
Banus. Essentials mo3Bossier nHTErprpoOBaTh MHOTHE pacTpoBble opMmaThl (Takue, kak GeoTIFF, ESRI GRID, ER Mapper u
MHorue Jpyrue) Hapsay ¢ BekropHoit [ C nndopmanueli B eAnHyI0 cpely JIst YIIpaBIeHus U paOOThl C STUMU JIAHHBIMU.

IMAGINE Advantage

Imagine Advantage nomonusier ¢pyHKIMOHaIbHOCTH Essentials, mpencrasisisi pacimpeHHble (pyHKIMM KapTHpOBa-
Hust, 00padotku n3obpaxenus u ['MIC ananuza. JJononnurenbHble QyHKIUI: OPTOTPaHC)OPMUPOBAHUE

- BO3MOYXHOCTH T'€OMETPHUYECKOI'0 MOJETHPOBAHUS PACIIMPEHBI, BKIIOYEHBl I'€OMETPUUYECKHE MOJEIU CEHCOPOB
(crangaptasle aspodorokamepsl, SPOT 1 LANDSAT);

- 3aJJaHUE DJIEMEHTOB BHYTPEHHETO OPUEHTUPOBAHUS U ITApaMETPOB KaMepbl: KOOPAWHAT TJIaBHOW TOUKH, (DOKYCHOrO
paccTosiHUs, KOOPAMHATHBIX METOK;

- 331aHU€ WIM aBTOMAaTUYECKOE ONpe/IeNeHne OIPAaBKU IEMEHTOB BHEIIHETO OPUEHTUPOBAHNUS: YIJIOB OTKIOHEHHUS
IJIABHOT'O JIy4a OT HaJupa U KOOPAUHAT LEHTpa MPOEKTUPOBAHHUS;

- y4eT KpUBU3HBI 3eMJIy;

- 33/1aBae€Moe I0JIb30BaTEIeM YHCIO0 UTEpaLni;

- 3a/1aHU€ BBIXOTHOM MPOEKIUH;

- cOOp OMOPHBIX TOUEK C KAPThI, CHUMKA, BEKTOPHOT'O CII0sI, KIIaBUATYPHI;

- ACTIONIb30BaHKE TTOJHBIX (X,Y,Z) OMOPHBIX TOYEK.

Nmerorest cpeacTBa s reHepainianun nmoBepxHocted — Surface Generation (MHTEpHOJSIIUS Ha PETYSIPHYIO MO-
zienb penbeda). DTOT MHCTPYMEHT ITO3BOJISIET HONY4YaTh PETYISIPHYIO HH(POBYIO MOJENb M3 TOYEK C OTMETKAMH BBICOT U
W30JIMHUH penbeda B BEKTOPHOM BHUJIE M IPYIHX BHIOB AaHHBIX. PacumpenHble QyHKIUM MO3aWKU MO3BOJISIFOT CIIMBATh pa3-
JIMYHBIE BBl B3aMMHOOPHUEHTHPOBAHHBIX a’pO W KOCMUYECKMX M300pakeHWH B omHO. Ha BbIXOzme MO3auku MOTYT OBITh
TIOJTYYeHBI: eIUHBIA 00BN (aiin, HeCKOIbKO (aiIoB ¢ MPOU3BOILHBIMY IPaHULIAMH HJIM CEPUU JINCTOB B 33JIlaHHOM CHC-
Teme pasrpadku. J{1si BEIpaBHUBAHUS KOHTPACTa CIMBAEMOI0 M300pa)KEHUs UCIIONB3YIOTCS Pa3JInuHbIe aIrOPUTMBI, JTUHUU
CIIUBKH OIPEJIEISIOTCS aBTOMATHYECKH WM BPYYHYIO 110 IPOU3BOJIBHOM JIMHUM WM C WUCIIOJb30BAaHHEM OOBEKTOB BEKTOP-
Hol kapTel B popmare ARC/INFO. /st 30H nepekphIThusi MOI'YT OBITh BHIOPaHBI Pa3IMYHbIC BAPHAHTHI BBIUMCICHHS 3HAYeE-
HUM pe3yIbTUPYIOIIUX MTHKCENOB.

Monyis pacmpenust OrthoMAX npezcraBisier co0oi BRICOKOIPOU3BOAUTEIBHYIO IU(PPOBYIO oTorpammerpude-
ckyto cucreMy. OCHOBHBIM €€ Ha3HauY€HHEM SIBJISIETCS OCTpOeHHe IU(POBBIX Mojeneil penbeda u BhIoIHEHHE opTodo-
TorpaHchopmupoBaHus. Takxke BO3MOXKHO ITpOBeieHnEe (POTOTPUAHTYIISIMHY, KaK B Mpe/ienax OMMHOUYHOTO CHUMKA, TaK U IO
LEJIOMY UX OJIOKY.

dororpammerpuueckas nojcuctemMa OrthoMAX obecrieynBaeT ONTHMANBHBIN MOAXOJ K OpraHM3alMy IIpolecca
00paboTKM AaHHBIX, Onaromapsi cBoeMy ynoOHoMy mHTepdeiicy. Tem cambiM MeTonbl (POBOH (OTOrpaMMETPUH CTAHO-
BATCS JIOCTYITHBIMH JIa)KE€ TEM KaTeropusiM IMOJIb30BaTeleil, KOTOpble HE MMEIOT CHEUaIbHOrO (OTOrpaMMETPHYECKOro 00-
pasoBanus. Jlaxke HOBUuKH, ucnonb3ys cucteMy OrthoMAX, MOryT MOJyYdTh BBICOKOKAUECTBEHHBIE PE3YJbTaThI, a JUIs
OTIBITHBIX IOJIb30BaTeNEH MMEeTCsl MHOI'O PACUIMPEHHBIX BO3MOXKHOCTEH, KOTOPHIE IMO3BOJIAIOT YBEIMYUTH MIPOU3BOIUTENb-
HOCTh M KauyecTBO PadOTHI B CIOKHBIX cUTyanusx. [Iporpamma mo3Bonsier paboTaTh ¢ pa3iMYHBIMUA THIAMHU JAHHBIX, C
OOJIBIIM KOJIMYECTBOM CHHMKOB U MOYKHO 33]]aBaTh HEOOXOJMMYIO TOYHOCTh BBIXOJHOTO MaTepHaia. JTo MO3BOJISIET THOKO
OpPHEHTHPOBaTh pabOTy Ha BBHINOJIHEHHE KOHKPETHO IOCTABJIECHHBIX 3ajad. Bricokoa(eKTHBHBIE anropuTMbl, UCHONb3Ye-
MBbI€ JUIS y4eTa 0COOCHHOCTEH IeOMETPHU CEHCOpa, BBHINOJIHEHUS] TPUAHTYJISIINHY, TIOCTPOCHUs HU(PPOBOI MoJenu penbeda
(IIMP) u oprorpanchOpMUpPOBaHNUS, TIO3BOJIIOT JOCTHYH CYONHMKCEIbHOM TouHOCTH. [IMP MoryT cobupaThcs Kak B IMOJTyaB-
TOMAaTHYECKOM, TaK M B MHTEPaKTHBHOM pexume. [IMP Moxer ObITh MoiydeHa Kak B BUJE PEryIsIpHON Monenu penbeda
(pactpa), Tak u B BUIe HeperyisapHoi TpuanrymsaiuonHoi cetd (TIN). Ionydennas IIMP moxer HaOMIOIATHCS M PEIAKTH-
POBAaThCS B CTEPEOCKOMMYECKOM PEKUME.

OpTOOTKOPPEKTHPOBAHHOE N300pakeHHe, OyIb TO KOCMHUUYECKHE WU adpOOTOCHUMKH, SBISIFOTCS CTOJb K€ TOY-
HBIM MaTepualioM JJIsi K3MEPEHHS, YTO U KapTa U CBOOOIHO OT 3HAUYUTEIbHBIX MCKaXEHHUH, CBSI3aHHBIX C peibe)OM MECTHO-

cTH. DTO 03HAYAET, UTO NMpH BBIGOpE (pokycHOro paccrosHust ADA ( f ) ussecTHoi hopMyoii:

5r:i><r, (14.1)
mf

MOXXHO HEC PYKOBOACTBOBATHLCA. 9T0 YCTPAHACT TAKKC HpO6J’IeMH CTBIKOBKH I10 KpasiM CHHUMKOB IIpU IMOCTPOCHUN MO3aUKH.



HenocpenctBenHo B mporiecce OpTOTPaHCPOPMHUPOBAHUS MOXKHO 3aaBaTh pa3Mep MUKCENa M BHIOpATh HYKHBIH Y4aCTOK.
OHO MOXET MPOU3BOUTHLCS KaK ¢ UCIIOIB30BAHUEM PETYIISpHON Mojenu, Tak 1 tuna TIN. 4.



KOHTPOJIbHBIE BOITPOCHI

6. Kakyto cheMKy Ha3bIBAIOT IJIAHOBOM ?

7. Kakyto creMKy Ha3bIBaIOT IEPCHEKTUBOM?

8. UTo BXOIUT B TEXHUYECKOE 3aJaHKE IUIAHOBOH a3p0(OTOCHEMKHU?

9. Ort yero 3aBucut Macutad ¢ororpadupoanus?

10. Jis wero mnanupyrot npononbhsie (P) u nonepeunsie (Q) NepeKphITH MKy CHUMKaMH CMEXHBIX Map-
HIpyTOB?

11. Kakue crmocoObl U3roToBieHUs (HOTOCXEM MPUMEHSIOTCS B OTOrpaMMETpUH?

12. UYro takoe porocxema?
13. C yBenMUEHHEM Pa3MEpPOB TCPPUTOPHH, ILIOMIATb KOTOPOU U3MEPSIOT MO (poTOoCXeMaM, TOUHOCTh Pe3yib-
TaTa Oyner Bo3pacraTb. OOBSCHUTE WM ONPOBEPTHETE 3TO YTBEPIKICHUE.
14. BynyT nmm oTMHAKOBBIMH PACXOXKACHHS HA KOHTPOJIUPYEMBIX TOUKAX IPH M3TOTOBICHUH KOHTPOJIS NPU U3-
TOTOBJIEHUH (POTOCXEMBI C OTHUX U TE€X K€ CHUMKOB Pa3HBIMH METOJaMHU?
15. [Ipu oreHke KauecTBa M3rOTOBJIEHUS (DOTOCXEMBI, UTO SIBJISIETCS MPEANOYTHTENbHEE TyOJIeT WK BBIPE3 U
nouemy?
16. Ha xakoMm 5Tarie 4eJI0BeK MOXKET aKTHBHO BIIMSTH Ha Ka4eCTBO IOIY4aeMOro U300pakeHHsI.
17. Ot 4ero 3aBUCHT (poTorpadhuueckoe KauecTBo.
18. UTo Ha3bIBAETCS] HAKUJIHBIM MOHTAXEM.
19. C Kako# 1eJIbI0 OIICHUBAETC (POTOrpaMMETPHYECKOE KAUECTBO MONTYYCHHBIX CHUMKOB.
20. Mo xakuM MoKa3aTessIM OLEHUBAETCS KaYeCTBO MaTepHasioB a3podoTochEMKN?
21. Kakue CyIecTByIOT CITOCOOBI IOCTPOCHUS IIAHOBOH (hOTOTPHAHTYIIAIIUU?
22. Uro gBnseTcs peayKuuei CHUMKa?
23. Kaxkoil CHIMOK Ha3bIBaeTCs TPaHC(OPMHUPOBAHHBIM ?
24. Uro Takoe oqHOMAapIIpyTHast (POTOTPUAHTYIISIUSI?
25. Uro u3 cedst mpeACTaBIsAIOT rpaduIecKue ceT?
26. Ilepeuncnure criocoObI MPOBEPKH MONIEPEUHBIX CEYCHUH BHIPAOOTOK
27. Uro Takoe HOTOKOHTYPHBIH METOJ] ChEMKH ?
28. Uro no3BoJIsieT 00eCneYnTh MPUMEHEeHHE (POTOKOHTYPHOI'O METO/Ia ChEMOK BBHIPAOOTKU?

29. Ilepeuucnure 3J1€MEHTH BHYTPEHHETO OPUEHTHPOBAHUS
30. J7st wero mpu yctaHOBKe (DOTOKaMEphI €€ ONTHYECKAsi OCh YCTAHABJIMBACTCS IO HOPMAJU K 00BEKTY ChEM-
KU ¥ COOJIIOJIAIOTCS YCIIOBUS BEPTUKAIBHOCTH (DOTOIUIEHKH U TOPU30HTAILHOCTH OIITUYECKON OCH KaMephl?
31. Jlyis uero npom3BoAT MaclTaOupoBaHHe CHUMKA Ha BHIOPaHHBIE PACCTOSHHS ChEMKH?
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[JIOCCAPUIA

Ne HoBble noHATUA CopepkaHue

n/n

1 aspodoToannapar doTorpadumyeckmii annapaTt npu-
MEHAEMbIN NpW CbemKe C JfeTa-
Te/NbHOro annapara.

2 A3POCHUMOK doTorpadmyeckmii  CHUMOK cae-
NIAaHHbBIN C NeTaTeNbHOro annaparta

3 OMNO3HaKM leoge3nyeckne KooOpAuHaTbl TO-
YeK MEeCTHOCTU, M306pasmBLIMXCA
Ha CHMMKaX.

4 KONNIMHEaAPHOCTb OTHOLUEHWE MapasIeNlbHOCTU BEK-
TOPOB: [Ba HEHy/NeBblX BeKTopa
Ha3blBatOTCA KONIMHEaAPHbIMH,
€C/IN OHW NeXKaT Ha NapannesbHbIX
NPSAMbIX UM Ha O4HOM NPSMONA.

5 Cma3s nsobpakeHus Cma3, 3TO HEeYETKMN, HepesKui
CHUMOK




HaKO/ibl

Hakonbl 3TO TOYeuyHble BRNaAWHbI
pasmepom 1—2 mm, BO3HUKAKOT B
pe3ynbTaTe MPOKaNblBaHWUA WFION
OAMHAKOBbIX TOYeK Ha ¢oTorpa-
duax.

doTOTpUaHrynauma

doToTpUaHIyAUMA MeTogh onpe-
OENeHNs KOOpAMHAT TOYEK MecCT-
HOCTM No ¢GOTOCHMMKam. HasHa-
yeHnem GOTOTPUAHTYNALUMKN ABNA-
eTca  CryweHue reonesvyeckomn
CeTU C Lenblo obecneyeHms CHUM-
KOB OMOPHbIMM TOYKaMMU, HEOOXO-
ONMBIMW 1 COCTaBNEHUA TOMO-
rpadpuyeckon KapTbl, U pelleHus
pALa UHXKEHEPHbIX 3a4a4.

OpTtodoToTpaHcdop-
MUpPOBaHUE

OpTtodoToTpaHchopmmpoBaHme
(Tonorpaduueckoro ¢GoTocHMMKA)
npouecc ¢$oTorpaMmeTpuyecKkomn
06paboTkm Tonorpaduyeckoro
$GOTOCHMMKa, LLeNblo  KOTOPOro
ABNAeTcs npeobpasosBaHMe Tomno-
rpadpuyeckoro  ¢GOTOCHUMKA U3
MCXOAHOW MpPOEeKuMM B OpTOro-
Ha/IbHYIO

rmpoctabunnsnpytowsen
yCTaHOBKOM

rMpPOCTabunmsnpytolimMe yCTaHOB-
KM (BO Bpems aspodoToCbeMKH)
obecneynBaloT ycsosue Heobxo-
OMMOTO OTK/IOHEHWA OMTUYECKoM
OoCY OT BEPTUKaAM B npeaenax or
15-30" go 3°




