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1 Ilenu ocBoeHMsI JUCIMILTAHbBI

LlensiMu OCBOEHHSI AUCLUTUIMHBI «/JUCTaHI[MOHHBIE METO/bl 30HAMPOBAHUS 3€MIIH»
CBSI3aHbI C TIPAKTUUECKOHN [esATe/bHOCTbIO YejioBeKa B TOM WIM WUHOM MPOU3BOACTBe. JlUCLIMITIMHA
SIBJISIETCSL OJHOM U3 HanboJiee CJIOKHBIX HaykK, KOTOpasi T03BOJISIeT pellaTh MPUK/IafHble WH)XKeHepHbIe
3agauu. OCHOBHOW Liefbl0 Kypca sB/sieTcss (OpPMUpOBaHME Yy CTY/IeHTOB 3HaHWUM O IpoLecce
TpoBeJieHUsT cTepeodoToTonorpaduueckoli CheMKH TIPH MapKIilehzepckoM o00ecreyeHUd OTKPBITHIX
TOPHBIX pa3pabOTOK, a Takke TIpU JedopMalii HMHXEHEPHBIX COOpY)XeHuH. l3yueHue HOBBIX
COBPEMEHHBIX CUCTeM CheMOYHBIX TIPUOOPOB U METObI U3yUeHUs CheMOK COBPeMeHHBIMU Tpubopamu.

2 Mecro aucnunmHbl B cTpykrype OOII noAroToBKu crienuaivMcroB

OuciprHa «/JucTaHLIMOHHBIE METO/[bI 30HAMPOBAHMUS 3eM/IM»  BXOJUT B 0a30BYIO YacTb
6/10ka 51.5.44 obpa3oBarenbHOM TIPOrpaMMbI.
3ajjaua JUCLMIUVIMHBL  «/IMCTaHLIMOHHBIE MeETObl 30HAUPOBAHMUS 3eM/IM» 3aK/I0YaeTcs B
0o0yueHUH CTYy/IeHTOB pa3/MuHbIM (POTOrpaMMeTPUUECKUM MeTOZiaM, a TakKe TororpapuueckoMmy u
JpyruM BUjam KaptorpagupoBanus. duciurnuivHa b1.5.44 «/lucTaHLMOHHbBIE METOAbI 30HAUPOBaHUS
3eM/IW» SIBJIIETCS AUCLIMIUIMHOM, BXxogdiledd B mpodeccroHanbHbI 1MKA OOIl 1o HarmpaBieHURO
NoATrOTOBKYU crnielianuctoB 21.05.04 “T"opHoe meno”, npodunb Ned
“Mapkiieiiepckoe jieno”.
CornacHo YII pguciunuiiHa 4dTaeTcss B BOCBMOM CeMeCTpe Ha YeTBePTOM KypCe, OTHOCHUTCA K
00s13aTe/TbHBIM IUCIUIUTHHAM, BapUaTUBHAsT YacCTh.
YcnewHoe ycBoeHHe maTepuasa IpejriosiaraeT 3HaHUe CTyZeHTaMHd OCHOBHBIX MOJI0KEeHUU
C/1eyIOLUX JUCLIUIIVH:
- b1.b.43 T'eope3us;
- b1. B.01 Mapkiuetizepus
- B1.b5.15 VxkeHepHasi ¥ KOMIbIOTepHas rpaduka;
- 51.5.13 NHdopmartuiKa;
- b1.5.09 MaremaTuka;
- b1.5.10 ®u3uxKa;
- b1.5.14 Xumus.

OOyuaromuiicss I0/DKeH 3HaThb (PyHAaMeHTasbHble OCHOBBI T'e0fie3Ud U MapKIleigepun,
BBITTOJIHSATE MaTeMaTHUeCKHWe pacueTbl W COO/Io/laTh TpaBUa COCTAB/IEHWS MapKILIeH1epCKUX
yepTekel, B TOM UKC/Ie C UCTO0Jb30BaHUEM KOMITbIOTEPHBIX TEXHOJIOTHUM.

OuciunnvHa  «/IucTaHLIMOHHBIE MeTO/bl 30HJUPOBaHUS 3eMJIN» JI0O/DKHA [J1aTh
TEeOPeTUUECKYI0 TOATOTOBKY KBa/W(UIIMPOBAHHOTO WCTIOAb30BaHUSI 3HAHWUW TIPU Criel[da/bHbIX
CbeMKax Y TIpaBUIbHOM 006paboTKe pe3y/ibTaToOB JJAHHOW ChEMKH.

3HaHUe U YMeHHe CTYAEeHTOB KBaTU(PUIIMPOBAHHOTO WCIIO/JIHEHUS CrelhaTbHBIX CheMOK
OyayT HeoOXOAUMBI TIPY TIOATOTOBKE BBIMTYCKHOM KBa/M(UIIMPOBAHHOM PabOTHI.

3 Kommnerennuu oOyuarouierocsi, popMupyemMbie B pe3y/bTaTe OCBOEHHS JUCHMIVIMHBI H
IUIaHHPYeMble Pe3y/IbTaThl 00yUeHHus:
B pe3ysibTaTe 0CBOEHMST JUCIUITIMHBI «/[ACTAHI[MOHHBIE METO/IbI 30HJUPOBAHIS 3€MITH»
00yuJaroIUiCs o/DKeH 00/1aZiaTh CIeAYIONMMUA KOMITETeHIUSMHU:



CTpyKTypHBIi1
3/1eMeHT
KOMITeTeHLIUU

[1naavpyemMble pe3ysibTaThl 00yUYeHus

OIIK-7 ymeHHeM TIO/b30BaTbCs KOMITBIOTEPDOM KakK CpeACTBOM YIIpaBieHUs U 00paboTKu
MH(POPMaLMOHHBIX MacCHUBOB

3HaTb ~OCHOBHBIE OITpe/esIeHNsI 1 IIOHATHS . ..; IIPU UCII0/Ib30BaHUH KOMITbIOTEepa.
- OCHOBHBIE METO/bl UCC/IeJOBAHUM, UCII0/Ib3YeMbIX B yIIpaB/JIeHNN
KOMITBIOTEPHBIMH ITPOTPaMMaMH.
- OIpeJie/IeHus ... TIOHATUM, Ha3bIBaeT UX CTPYKTYPHble XapaKTePUCTUKY;
- OCHOBHBIe MeTObI U MpaBuia 00paboTKN MHPOPMAIIMOHHBIX MaCCHBOB B
KOMITBFOTEPHBIX TIPOTPAMMHBIX 00eCTIeueHHsIX.

YmMmetb - IIpaBUILHO UCMOJIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHU.
- IIpaBuIbHO UCIO/B30BaTh 3HaHKWE TIPOTPAMMHOTO 00ecTieueHusl.
- TpuoOpeTaTb 3HAaHWS B  HCIIO/Ib30BAaHUM KOMIIbIOTEPHBIX TEXHOJIOTHI TpU
00pabOoTKe KOHTAaKTHBIX CHUMKOB.
- KODDEeKTHO BbIp&KaTb U apryMeHTHPOBAaHHO OOOCHOBBIBATH  TIOJIOKEHUS]
npeZMeTHOW 00/1aCTH 3HAHUSI.

Bnagets - I[IpaKTUYeCKUMU HaBbIKaMU UCII0/Ib30BaHUA 3/IEMEHTOB IIPOrpaMM Ha JApPYrux

MACIUTIIMHAX, Ha 3aHATHUSIX B ayJUTOPUM TI0/Ib30BAHHUSI KOMIIbIOTEPA.
- MeTOZaMH{ U MPUeMaMH MPOrPaMMHOT0 00ecrieueHusl.

OCHOBHBIMH METO/JJaMU PellieHUs 3a/jau B 00/1acTh yripaBJieHust u 00paboTKu
MH(OPMAILIMHU PU TEXHOJIOTUSIX AelU(PPUPOBAaHUS U TPaHC(HOPMHUPOBAHUS B

KOMITbIOTEDHBIX MTPOrpaMMax.

[TK-7 ymeHreM oripe/ie/iaiTh IPOCTPAHCTBEHHO-TeOMeTPUYeCKOe TOJI0KeHHe 00BeKTOB, OCYIIeCTB/ISTh
HeoOXo/MMble Teofie3ndyeckre W MapKlleljepckue nu3MepeHusi, 00pabaTeiBaTh W MHTEPIPETUPOBAThH

UX pe3yJIbTAThIl

3HaThb

-OCHOBHbIE OTpeJie/ieHNs [IPOCTPaHCTBEHHO-TeOMeTprYUecKoe T0/I0KeHHe 00BeKTOB.
-OCHOBHBIe METO/IbI OCYIL|eCTB/IEHHsI MapKILel/[epCKUX U3MepeHNUl C TOMOLIbIO
COBpeMeHHbBIX MPUOOPOB UCIO/b3yeMbIX B [JM33

~OCHOBHbIE MeTO/Ibl 00pabOTKM M UHTepIIpeTaliuy pe3y/bTaToOB ChbeMOK C TIOMOLI[bIO
KOMITbIOTEDHBIX TeXHOJIOTUU

Ywmets

FIPaBU/IbHO OCYILECTBJ/IEHUSI MapKIlleljepCKUX M3MepeHU C TIOMOIIbI0
COBpeMEeHHBIX TIPUOOPOB UCIOMb3yeMbIX B [IM33.

FIIPABUJILHO OTIPE/IeNISITh TTPOCTPAHCTBEHHO-TeOMeTPUUeCKoe TI0I0XKeHe 00bEKTOB.
FpaBUJILHO 00pabaThiBaTh pe3ynbTaTbl ChEMOK C TIOMOIbI0 KOMITBIOTEPHBIX
TeXHOIOTHH.

Bnagetsb

-IpreMaMu OIlpeZiesieHUs] IPOCTPaHCTBEHHO- Te0OMeTPUUEeCKOro MoJI0KeH e
0OBEKTOB.

FIprieMaMy MapKILei[epCKUX U3MepeHHi C TIOMOIIbI0 COBPEMEHHBIX TPUO0POB
MCII0/1b3yeMbIX B [IM33.

-IIprieMaMy ¥ HaBbIKaMK 00paboTKM  pe3y/IbTaTOB CheMOK C TTOMOLIbIO
KOMITbIOTeDHBIX TeXHOJIOTUH.

[TK-8 roTOBHOCTBIO MPMHUMATh yUyacTHe BO BHE/IpEHUY aBTOMAaTU3UPOBAHHBIX CUCTEM yIpaB/ieHus

TIPOM3BO/ICTBOM
3HaThb -OCHOBHbIE MeTO/Ibl aBTOMAaTU3WPOBaHUS, UCIIOIb3yemble B [IM33.

-OCHOBHBIE METO/Ibl BHE/IPEHUS] aBTOMaTU3UPOBAHHBIX CUCTEM, UCII0/Ib3yEMBbIX B

JTM33.

-OCHOBHbIE MeTO/Ibl CUCTeM YIIpaBJjleHUs1 IPOM3BO/ICTBOM MCII0/Ib3yemMbix B JIM33.
Ywmets -[IPaBUJIBHO KCII0/1b30BaTh aBTOMAaTH3aL|IO ITPOLIeCCOB.

-[IPaBWIbHO BHE/IPATHL aBTOMaTHU3UPOBaHHbIe NIPOLIeCChl, UCI0/Ib3yeMble B [IM33.




CTpyKTypHBIi1

3/1eMeHT [1naavpyemMble pe3ysibTaThl 00yUYeHus
KOMITeTeHLIUU
FIPaBU/IBHO KCII0J/Ib30BaTh CUCTEMbI YTIpaB/ieHWs MPOU3BOJCTBOM MCIIO/Ib3yeMbIX B
M33.
Bnagets -pyeMaMy aBTOMaTH3alliy [POLIeCcCoB.

-rIpyeMaMU BHeJIpeHHs] aBTOMaTU3MPOBaHHBIMU TIPOLieCCaMU, UCTI0/Ib3yeMbIMU B
JIM33.
FIIpMeMaMU CUCTeM YIIpaBJjieHus IPOM3BOCTBOM UCI0JIb3yeMbIx B [IM33.

[TCK-4.1 roTOBHOCTBIO OCYII[eCTBJIATH ITPOMU3BO/[CTBO MapKIIIeH1epCKO-Te0/[e3uUecKruxX pador,
onpejie/siTb IPOCTPAHCTBEHHO-BPEMEHHbIe XapaKTepPUCTUKU COCTOSIHUSL 3€MHOM MOBEPXHOCTU U HeJIp,
TOPHO-TeXHUYECKUX CUCTeM, TI0[j3eMHbBIX U Ha3eMHbIX COOPY’>KeHUM 1 0ToOpaXkaTb WH-(GopMaluio B
COOTBETCTBUM C HOPMATUBHBIMU TPeOOBaHUSIMU

3HaThb

-BCe BH/[bI MapKILIeH/[epCKO-Teoje3uuecKix pabor.

-MeTO/Ibl OIlpeie/ieHUs! [IPOCTPaHCTBEHHO-BPeMeHHbIX XapaKTepUCTUK COCTOSIHUS
3eMHOM MOBEPXHOCTU U HeJIP.

-MeTOZbl OIIpefie/IeHUsI U HaXOKeHUsl B [IPOCTPAHCTBe [10/3€MHbBIX U Ha3eMHbIX
COOPY>KEHUH C TOMOLIBI0 METOJ0B ChbeMOK MCNO/b3yeMbIx B [IM33.

Ymetb

FPAaBUJILHO TIPOM3BOIUTH MapKIleliziepckie paboThl MPY MOMOIIY COBPEMEHHBIX
57IEKTPOHHBIX CUCTEM.

FIIPABUJILHO TIPOM3BO/IUTE HEOOXOMMbIe CheMKH Ha TIOBEDXHOCTH U B HeJ[pax 3eMJIn
1 0(hOpPMJISITh TJIAaHBI U KapThl.

-IPaBU/IbHO M KaYeCTBEHHO Jle/laTh pacyeTbl U 0()OpMJISITh UX B 3JIEKTPOHHOM BUJE U
Ha OyMa)KHOM HOCHUTeTIe.

Bnanets

FIpUeMaMH BCeX MapKIIeHjepCKUX paboT Mpu TTOMOIIA COBPEMEHHBIX 37IEKTPOHHBIX
crcTeM.

-IprieMaM¥ CbeMOK Ha TIOBEePXHOCTH U B HeJIpax 3eMJIU C TIOMOIIIbIO
cTepeoOTOrpaMMeTpHH.

FIpeMaMU M HaBbIKaMU BeZIeHHs1 BCEX BU/IOB MapKIIleliepCcKuxX paboTt u
MpaBUILHOTO 0TOOpaXkeHHUs1 TH(OPMAI[UM B COOTBETCTBUU C HOPMAaTUBHBIMU
TOKyMeHTaMH.

4 CTpyKTypa U cojepkKaHHe JUCLHHILIUHbI

OO6111ast TPYA0EMKOCTh AUCLUIIMHBI COCTaBJ/IsieT 3 3aueTHbIX eAnHUL] 108 akaj. uacoB, B TOM UHUCIe:
- KOHTaKTHasi pabota — 17.2 akafi. 4acos:
— ayjuropHas — 14 akaz. yacos;
— BHeayAUTOpHas — 3.2 aKkaj,. 4acoB
- camocTosiTe/ibHasi pabota — 82,1 aka/i. 4acoB;
- MOATrOTOBKA K 3K3aMeHy — 8,7 akaz. yaca
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1. Pa3gen YCcTaHOBOYHAs1 CECCUST
1.1. Tema Haszemnas| 5 | 2 3 |20 |[logroroBka K 3aiura OIIK-7;
dboTorpammeTpus U BOIPOCAaM MO TeMe  |PaKTU4YeCKou [1K-7;
TeXHOJIOT sl ee MpaKTU4eCKou paboThI [1CK-4-
MPOU3BO/ICTBA HAa Kapbepax. paboTEI 1
AspodoTorpammerpusi.
1.2. Tema| 5 | 4 3 |15,1 |{IIpopaboTka OIlIK-7;
HemmdpupoBaHue 15 JIEKLIMOHHOT'0 [TK-8;
TpaHchOpMHUpOBaHKE Marepuasa ,M3y4eHu [1CK-4-
a3pOCHUMKOB. Pemrenne e yueOGHOTO 1
TOpPHO-TeOMeTpUYeCKUX MaTepuasna
3a/1a4 MeTOoZ,aMH
dboTorpaMmmMeTpuH.
Wtoro no pa3peny 5|6 6 35,1
2. Pa3nen 3UMHSISL CeCcCust
2.1. Tema dortocxemsl,| 5 2 |47 |IlogroroBka K|3ammuTa paboThl
dhoTor1aHbI BOIIPOCAM T10 TeMe
Uroro nio pasgeny 5 2 |47
HToro nmo Kypcy 5|6 8 82,1 ITpomexyTouHas
arrecranus
( 3x3amMeH)
HWToro no gucHunimHe 56 8 82,1 ITpomexyTouHas
aTTrecTanus
( 3K3amMeH)

2 yaca, OTBe/IeHHbIe Ha pa00Ty B MHTepaKTUBHOU (popme.
5. O6pa3oBare/bHbIe 1 HH()OPMALIMOHHbIE TEXHO/IOTHH

Ba)kHbIi 3a/10T YCIEITHOr0 OCBOeHUsI yueOHOro MaTepuasa — MpakTUuecKye 3aHsThsL. [IpakTUKym He
TOMLKO HarpaB/isieT W YTIPOIAeT IpoliecC oOyueHHsi, CIIOCOOCTBYET CAMOTIOATOTOBKE CTYZEHTOB, HO U
OCTaB/sIeT B TIAMSTU TIO/TyueHHbIe 3HaHWs B BUZe Pa3/MUHbIX BapHAHTOB M OTPAbOOTAHHBIX TeM 3aHSTHIA.
Kpome Toro, uacTb CBefieHHH, MPeAyCMOTPEHHBIX MPOTPaMMOM, MOXKeT ObITh YCBOEHA Ha MPAKTHUECKUX U
CEeMMHApPCKUX 3aHSATUsIX, UTO Pasrpy3UT TeOpeTHMUecKyl 4acTb Kypca. Bce sTo OyjeT crocob6cTBOBaTh
Jy4llieMy YCBOEHHUIO JIeKLIMOHHOTO MaTepuarna.

CamocTrosTesibHasi paboTa CTY/IEHTOB TI0 TIOATOTOBKE Kypca CTPOMTCS B COOTBETCTBHM C UX
WH/IMBUyallbHBIMUA 0CcOoOeHHOCTsIMU. OfiHaKO /17151 6osiee pallOHaIbHOM OpraHU3al[uM 3aHITUN Crie/lyeT
TIpUZIep)KUBATLCS C/IeYIOLIUX peKOMeH/ allvu.

1. Tlpuctymas K wu3yueHutro kKypca «@doTorpammerpuisi» HeOOXOAWMO TIPABWJIBHO TIOHATh
3HaueHWe Kypca. OCHOBBI, MOy4YeHHbIEe B TIpollecce M3yueHUs Kypca HeoOXOAWMBI CTy/AeHTaM [Jisi
JIYYIIeTo TIOHSITUST BBIOpAaHHOM CTIelMabHOCTH, KOTOpble He0OXOAUMBI /ISl TIOATOTOBKH COBPEMEHHOTO
TOPHOTO MH)KeHepa, CIelMaarcTa IMPOKOTro Mpodus, criocoOHOro MPH MOCTOSTHHO YCI0XKHSFOIUXCS



TOPHO-TeO0JIOTUYEeCKUX YCJIOBUSIX YCIIEIIHO pellaTh Mpo0sieMbl TOPHOTO TPOW3BOACTBA. [lanmbHeummii
Hay4YHO-TeXHUYEeCKU TpOrpecc B YCJOBUSIX TOPHOZOObIBaIOIIell TPOMBIILJIEHHOCTH CTaHOBUTCS
HEBO3MOKHbIM ~0e3 BCECTODOHHero U3y4yeHHsi U ydeTa T[PUPOAHBIX YCJIOBUN  pa3paboTku
MeCTOPOKJ,eHUI M0JIe3HbIX UCKOIaeMbIX.

Becbma Oosbiioe Komu4ecTBO (DaKTHUECKOTO MaTepuana, IpeZJiaraeMoro CTy/eHTaM, Kak B
JIEKLUSIX, TaK W JJI1 CAaMOCTOSITE/IbHOTO W3yYeHWsl, MpeArosaraeT MHTeHCHBHbIE UM CUCTeMaTh4yecKue
3aHsTUs. Ilepes HauasioM M3yuyeHWss Kypca CTYZEeHTaM peKOMeH/yeTCsl O03HaKOMMUTbCS C
roCyJjapCTBeHHBIM CTaHJapTOM U yueOHO-MeTOUnYeCKUM KOMILIEKCOM AMCLIUIUINH, BK/ItOUYast pabouyro
NporpaMMy, r7ie KpoMe Cojiep>KaHusl JUCLIMIUVIMHBI YKa3blBalOTCSl IUTepaTypHble UCTOUHUKH, Cpe/iCTBa
o0yueHus U pasfiesibl Kypca, BHIHOCUMBbIE 7Sl CAMOCTOSITeIbHOTO U3yUeHusl.

2. HemocpeacTBeHHBIM WCTOUYHMKOM M3yYeHHWsi MaTepuana sBisieTcss yueOHMK. Pabouas
nporpaMMa JlaeT BO3MOXKHOCTb TIPe/ICTaBUTh OOL[MI XapaKTep Kypca M COOTHOIIEHHEe ero 4YacTeil.
YuebHast wH(opMarusi OyjeT 3aloOMHHATBCS Jierde W yCBauBaThCsi 0ojiee  OCMBICTIEHHO, eCiiv
TIpe/IBapUTE/IbHO O3HAKOMHUTBLCSI C MPOrpaMMOM U yCBOWUTb CTPYKTYPy Kypca M 3HaueHHe KaK[Ooro
ynemeHTa. Eciii paboTatek ¢ MaTeprasioM B TOM IOpSsi/IKe, B KAKOM OH M3/I0’KeH B yueOHHKe, T10 T0JIe3HO
CBEpATb IPOYUTAHHOE C TPOrpamMMoid, OTMeyas B Hel TMpoiiJieHHble BOMNpPOChl. EcnM HaxoguTh B
yueOHHMKe CBeJileHHs] B COOTBETCTBHH C TI0C/IE/[OBATEIBHOCTHIO BOTIPOCOB B TPOrpaMMe, TO HEeCKOJIBKO
HapylllaeTcsi CBOWCTBeHHas KaX/JOMy y4ueOHMKY BHYTDEHHsisl JIoTMKa mojaur uHpopmauyu. [Tostomy
rocsie MpopabOTKY KaXKJ0To paszesna MporpaMMbl HEOOXOAUMO TTPOBEPSITh CTeleHb YCBOeHUsT yuebHOoro
MaTepuara, OTBeYasi Ha KOHTPOJIbHbIE BOIIPOCHI, JaHHbIe B KOHLIe Ka)KJ0W TEMBI.

3. Mexanuueckoe 3a3yOpuBaHMe TOMBKO KOHCTIEKTa JIeKLUWM [JaeT B JIydlleM Cjydae
y/I0BJIETBOPUTE/ILHYIO OLIEHKY, a TIPY Ha/IMYMKU CUCTeMaTUYeCKUX MPOITyCKOB JIeKLWI 1 1abopaTOpHbIX
3aHSITMM OTCTaBaHWe CTAHOBUTCS XPOHUYECKUM Y TIPUBOJUT K HeZIOMYILIEeHNIO K CeCCUU.

JleKLIuM HY)KHO TepeuyuThiBaTh Cpa3y WM 4epe3 JeHb Mocje caymaHus. K npakthyeckum
3aHATUSM HY)KHO BBIYUMTb COOTBETCTBYIOLMM pa3fiesl  JIeKLIMOHHOTO Kypca U COOTBETCTBYIOLIMN
pa3zen yuebHuMKa wiu T1iocobusi. CamocrtosiTesibHasg paboTa 10 HW3yueHWI0 TepPBOMCTOUHUKOB,
WHCTPYKTHMBHOI'O Marepuasa, OINWcaTe/bHOM YacTH J[AWCLMIUVIMH COIJIaCHO CTaHZApTy 3aHuMaeT
MIPUMEPHO CTOJIBKO >Ke BpeMeHH, KaK U ayJUTOPHbIe 3aHSATHSI.

4. CTyJieHTbl, KOTOpble BeJlyT KOHCIEKT NPOYUTAaHHOI'0, 3aHOCAT B HEr0 OCHOBHBIE OIpejie/ieHus],
K/IHoueBble 1M(pOBbIe /laHHbIe, OTBeThl Ha KOHTPOJbHbIE BOIMPOCHI U T.M., OOjiee OCHOBAaTe/LHO
MIOCTUTaloT Mpe/IMeT, KaK MPaBU/IO, YCIIeIIHO CAA0T 3K3aMeH.

6 YueOHO-MeTOANUYECKOE 00ecreueHHe CaMOCTOATETbHOM PadoThl CTYAeHTOB

AyzauTopHasi IpakTHuUecKasi paboTa CTyJeHTOB OCYILECTBIISeTCS UHAUBUYATBHO U TI0/] KOHTPOJIEM
TiperiofiaBaTeisi B BUzie 0(hOpMJIEeHHs PAKTUYECKUX B COOTBETCTBHUHU C TPeOOBaHUSIMU U CTaHjapTaMU
yueOHOTro 3aBefjeHusl.

BHeaymuTopHasi caMOCTOsITe/IbHasi paboTa CTYZEHTOB OCYIIIeCTB/ISIETCS B BUJIE UTE€HUS U
NpopabOoTKH JIEKIIMOHHOTO MaTepyaa v ClIpaBOYHON JINTEePATyPhbl, UCIO/IH30BAaHUS KOMITbIOTEPHBIX
TeXHOJIOTHH U ceTeli, a Takke paboTy B 61O/MoTeKe ¢ KOHCY/IbTaLMsIMU TIPerofiaBaTertsl.

7 OI[EHO‘—[HBI(! CpeacCTBa AJisd IMpoBeAeHUsA HPOME)KyTOllHOﬁ aTTeCTdllun

B obpa3oBaTesibHOM MporpamMme CIieldanTeTa 1o AUCHUIUIHHE [JUCTaHIIMOHHBIE MEeTO/IbI
30HAUPOBaHUSA 3eMJ/IM BK/ItOUeHb! ciefyroiye komrereHiuu: OIIK-7, ITK-4, TIK-7, ITK-8, [ICK-4.1. B
pe3yJibTaTe 0CBOEHUS AUCLIUTIIMHBI 00yUaroIUiCs [[OJKeH:

3HaTh BO3MOXKHOCTH, c(epbl TIpUMeHeHHSI U O0COOEHHOCTU MeTOJWK (OTOrpaMMEeTPUYeCKUX
MEeTO/IOB; CITyTHUKOBbIE TEXHOJIOTMM TIO3ULMOHMPOBAHUS M JUCTAHLMOHHOIO 30HAMPOBAHMS;
TEXHOJIOTUH U TIPUEMBI TIPOBE/IEHUs] CheMOK, U UX KaMepa/ibHYt0 00paboTKy;

yMeTb MCII0/Ib30BaTh TMOyUeHHbIM MaTepyan (CHUMKH) [/ COCTaB/ieHWs KapT, [Js1 pellieHust
TIPUK/IaJHbIX 3a/ay;

BJ/Ia/IeTh HaBbIKaMU PabOTHI C TIPOrPaMMHBIM 00ecTieueHreM.



— Ha OLIEHKY «OT/JIMYHO» — 00YYarOIUICs TTOKa3bIBaeT BHICOKHUI YPOBEHb C(DOPMHUPOBAHHOCTH
kommneteHumi - OINK-7, [TK-4, TTIK-7, I1K-8, TICK-4.1;

— Ha OLIEHKY «X0POII0» — 00YYaroIIUIiCs TTOKa3bIBaeT CPeIHUM YpPOBeHb CHOPMUPOBAHHOCTU
KommneteHumi - [1K-4, ITK-7, [TK-8, TICK-4.1;

— Ha OLIEHKY «y/J0BJIETBOPUTE/IBHO» — 00YUaIOI[UICS TTOKAa3bIBAaeT MOPOTOBBIN YPOBEHb
cdopmupoBaHHOCTU KoMrieTeHI MM - OITK-7, [TK-4;

CTpyKTYypHBI
1 5/1IeMeHT
KOMIIETeHIIN
v

IInanvpyemsle
pe3y/bTaThl 00yUeHUs

OI_IEHOI—IHbIe cpeacTBa

OIIK-7 ymeHueM TI0/Ib30BaThCs KOMITBIOTEDOM KakK CpPeACTBOM yIIpaBjieHHs] W 00paboTKu
VMH(POPMAaLMOHHBIX MacCHUBOB

3HaThL

-OCHOBHBIE OTTpe/le/IeHusI
1 TIOHSITHS TIPA
1ICTI0/Tb30BaHUM
KOMITbIOTEPA.

- OCHOBHBIE METO/IbI
1iCC/ieJOBaHUM,
MCITO0/Ib3YEMBIX B
yTIpaBIeHUN
KOMITbIOT€ PHBIMU
MporpaMMaMH.

- OmpejieieHus
[MOHATHI, Ha3bIBaeT UX
CTPYKTYpPHBIE
XapaKTePUCTUKH;
OCHOBHBIE METOZbI U
npaBuia 06paboTKH
MH(OPMaLMOHHBIX
MaCCHBOB B
KOMITbIOTEPHBIX
[POTrPaMMHBIX
0OecreyeHUsIX.

TeopeTnueckuie 3HaHHS KOMITLIOTEPHBIX IIPOTPaMM
MpUMeHsIeMbIX [IJisl CO3/laHus Tornorpadrueckux MaaHoB U KapT.
Tanka, Photomod, Z-Spase 29

Ymetb

- IlpaBuabHO
1ICI10/1b30BaTh
KOMITbIOTEPHBIe
TeXHOJIOTUU.

- IlpaBuabHO
1ICI10/1b30BaTh
[IPOrpamMMHOr0O
obecrieueHusl.

3HAHHUE

B HCII0/Ib30BAaHUH
KOMITBFOTEPHBIX
TeXHOIOTHI
oOpaboTke
CHUMKOB.

- KOPPEeKTHO BbIpaXKaTh
151 apryMeHTHPOBAHHO|
0O0CHOBBIBATh

npy
KOHTaKTHBIX

[TpakTHUecKue paboThl PaCCUMTATh C IOMOIIBIO TPOrPAMMHOTQ
0OecrieyeHusl.

Pabota 5

Bhiuric/ieHye TIOrPeITHOCTH OTIPe/Ie/IeHUs TIJIONIA/IU CeUeHHsT
BLIPAOOTKU 1 TIOTPEIITHOCTH OTpeie/ieHusi 00bemMa BBIPabOOTKH.
[lesb paboThl: O3HAKOMJ/IEHHE CTY/IEHTOB C BBIUHC/IEHUSIMU
[MOTPEIITHOCTH TIPU OMNpe/ie/IeHNH CeueHUs BhIPAOOTKH M TP
oripe/ie/ieHU 00beMa BhIpaOOTKU TIpH (DOTOKOHTYPHOH ChEMKE

- rpuoOpeTaTh 3HAHUSIOA3€MHOM BHIPAOOTKH.

[10JI0KEHUsS  T1D eAMeTHOﬁ




CTpyKTypHBI

U DJIeMeHT [Tnanupyemsble
OueHouHbIe CpefiCTBa
KOMIIETeHIM | pe3y/bTaThl 00yueHus
u
00/1aCTH 3HAHUA.
Bnanetn - TpPaKTU4eCKUMU
HaBbIKAMU
ICTI0/Ib30BaHUS

H/IEMEeHTOB ITPOTPaMM Ha
IPYTUX AUCLUITIMHAX, HA
BaHATHSIX B ayIUTOPUU
MOJTb30BaHKUS
KOMITBIOTEPA.

- MeToJaMH U
MpreMaMu
MPOrPaMMHOTO
oOecrieueHusl.
OCHOBHBIMHU METO/IaMH
pertieHus 3a7iau B 00/1acTy
yTipaBieHust U 00paboTKU
MH(pOpMaLKU MpU
TEXHOJIOTHSIX
nern(pupoBaHus U
TpaHC(hOPMUPOBAHUS B
KOMITbIOTEPHBIX

Co3zaTh B IIporpaMMe IOJIeTHYHO KapTy.

[Tpon3BecTH pacyeT 10 ONpe/ieJIeHUI0 CpeiHel KBaJjpaTUieCKou|
OIIMOKKM ompefieieHUss  IUIoIIaZAu U obbeMa BbIPaOOTKU IpH
(DOTOKOHTYPHOM  MeTOZle  CheMKM  TIOfI3eMHBIX  T'OPHBIX
BLIPAOOTOK.

MporpaMMax.

[TK-7 ymeHreM ompe[iefisiTh IPOCTPAHCTBEHHO-TeOMETPUUYECKOe T0JI0KeHHe 0OBEKTOB, OCYILECTBISTh
HeoOXoZMMble reofie3nyeckre U MapKilleliiepckie usMepeHusi, 00pabarTbiBaTh ¥ UHTEpPIPETHPOBATh MX

pe3y/bTaThl
3HaTb -OCHOBHBIE OIpe/ie/IeHUs]
[IPOCTPAaHCTBEHHO-
reoMeTpuyeckoe
MoJI0XKeHre 0ObeKTOB.
-OCHOBHbIE METO/bI .
A TeopeTnueckre 3HaHUSA IO OCYLECTBAEHUIO MapKILIekepCKUX
yectt i3MepeHuid C TOMOIIbI0 MpPUOOpPOB: (OTOTEON0/UT, CKAaHep,
MapKILIeH/epCKUX N
N asepHbid ckaHep U gpyrue HCC. OTBeThl Ha BOIIPOCHI:
M3MepeHHH C TTIOMOLLIBIO o
1. Knaccugukanys aspocbeMOYHbBIX CeTel.
COBPeMeHHBIX MTPUOOPOB .
2. OcHOBHBIE KPUTEPUM UH(POPMALIMOHHBIX BO3MO>KHOCTEN
MCII0/1b3yeMbIX B [IM33 .
CbeMOYHBIX CeTeH.
-OCHOBHbIE METO/bI
3. doTorpadguueckue CbeMOYHbIe CHCTEMBI
00paboTKY 1
4. HedoTtorpaduueckre cheMOUHbIe CUCTEMBI
MHTepIipeTalyy
pe3y/bTaToB ChbeMOK C
[TOMOLLBIO
KOMITbFOTEPHBIX
TeXHOJIOTUH
MeTb -[IPaBUJIbH KTUUYecKas Ta Mo JaHHbIM (POTOKOHTYPHOM ChEMKHU.
Ywme a 0 [Ipa eckasi paboTa 110 Jja OTOKO OM Cbe
OCYILLIeCTB/IEHUS Pa6ora 6.
MapKILek/1epCKUX BbrunciieHre MOrPeLHOCTH OTpe/ie/IeHNst

M3MepeHUH C TTIOMOLLbIO

q)OTOFpaMMETpI/II-IECKI/IX KOODAWHAT TOUYEK KOHTYPa CeYeHUd

COBpeMEeHHBIX TIPHOOPOB

BLIDAOOTKHU.




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIU
v

[Inanvpyemsble
pe3y/ibTaThl 00yUeHus

OueHouHbIe CpeicTBa

MCIiob3yembIix B JIM33.
FTIPAaBU/IBHO OTIPe/iesisiTh
MPOCTPaHCTBEHHO-
reoMeTpUUYecKoe
Mos0XKeHre 0ObeKTOB.
FIPaBUTBHO
0OpabaTbIBaTh
pe3y/bTaThbl
MOMOILIbIO
KOMITbIOTEPHBIX
TeXHOJIOTUH.

CbeMOK (

[lens paboThl: O3HAKOMJ/IEHHWE CTY/I€HTOB C BBIUMC/IEHUSIMU
MOTPEIHOCTA TIPY OTpe/le/IeHUH KOOPJUHAT TOueK O00BeKTa
(bOTOKOHTYDPHBIM METO/JJOM.

Bnagetb

FIpreMaMu OTipe/iesieHUst
MPOCTPAHCTBEHHO-
reoMeTpUUecKoro
MOJI0’KeHre 00beKTOB.
FIIpreMaMu
MapKILIeH/jepCKUX
3MepeHU C TTIOMOII[bI0
COBPeMeHHBIX ITPUO0OPOB
MCIiob3yembIix B JIM33.
FIIpeMaMH ¥ HaBbIKaMU
00pabOTKH pe3ynbTaToB
CbEMOK C TTOMOLI[BIO
KOMITbIOT@PHBIX
TeXHOJIOTHH.

[To JaHHBIM IMPOEKTHOT'O 0a3uc

(bororpacdupoBanm.

3a/laHusA MOCTPOUTH

[TK-8 roTOBHOCTBIO MPUHUMATH y4acT

TTPOM3BOACTBOM

e BO BHeAPEHHMH aBTOMATHM3HMPOBAHHBLIX CHUCTEM YIIPpABJ/IEHHSA

3HaThb

-OCHOBHbIE METO/bI
ABTOMAaTH3UPOBaHMUS,
Mcriosib3yemble B [IM33.
-OCHOBHbIE METO/IbI
BHEe/IpeHUS
ABTOMAaTH3UPOBaHHBIX
CUCTEM, MCII0/Ib3yeMBIX B
JIM33.

-OCHOBHbIE METO/bI
CCTEeM yTIpaBJieHUs
MPOM3BO/CTBOM
MCII0b3yemMbIX B JIM33.

TeOpeTI/ILIECKI/Ie 3HaHWA No MmeTodaM
newmndpmpoBaHna KOHTAaKTHbIX CHUMKOB. OTBEThI
Ha BOMPOCHI:

1. Knaccudukanus gemmdpupoBaHus

2. BusyanbHblii MeTO/, AelliidprpoBaHUs
3.MalMHHO-BU3YyabHbIM MeToZ JeluprpoBaHUs

. ABTOMaTU3MPOBaHHbIM MeTOoZ, AelidprpoBaHUs

5. [TogroroButesibHBIe pabOTHI IPH JeM(PPUPOBAHUH.

6. TexHonorus el @prpoBaHysi U KOHTPOJIb pe3y/IbTaToB

7. AHanuTHUecKoe TpaHC(HOPMUPOBaHWE CHUMKOB.

8. CTepeocKkoruecKkasi CbeMKa, CTePeOCKOIMUeCKuii 3P deKT.

Ywmets

-FPaBUJILHO
MCITO/Tb30BaTh
ABTOMAaTH3aLMI0
MpPOLIECCOB.

-FPaBUJILHO BHE/IPSITH
ABTOMaTU3UPOBAHHBIE

C MoMOIIIBI0 nemmdpupoBaHrss U TpaHCHOPMUPOBAHUS
KOHTAaKTHBIX CHUMKOB CO37IaTh CeTb (hOTOTPHAHTYJISILIVH.

PaGorta 4
["pachrueckuii Criocob MOCTPOEHHS TIIAHOBOM
(boTOTpUAHT Y ISLIUU

[MPOLIECCHI,




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIU
v

[Inanvpyemsble
pe3y/ibTaThl 00yUeHus

OueHouHbIe CpeicTBa

MCriob3yemble B [IM33.
FIPaBUJIBHO
MCT0/Tb30BaTh
yTIpaB/IeHNs]
MPOM3BO/CTBOM
1CI0/1b3yeMbIX B IM33.

CUCTEeMB]|

=
\ Moot
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A [

1 1

"y
|
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et

Bnagetsb

FripyreMamMu
ABTOMaTH3aLUU
[1POLIeCCOB.

-rIpyeMamMu BHeJpeHUs
ABTOMAaTHU3UPOBaHHBIMU
[poLjeccamy,
lcrio/b3yemMbIMu B [IM33.
FrIprieMaMu CUCTeM
yTIpaB/IeHUs]
[IPOX3BO/CTBOM

Micrionb3yembix B JIM33.

C MoMoOILBI0 NMPO(eCcCUOHAIBHBIX HaBbIKOB HCIO/b3yeMbIX B
/TM33 co3aaBath MyIaHbl TEKYIIUX TOPHBIX PaboT.

[ICK-4.1

I'OTOBHOCTBIO

OCYyILEeCTBJIATD

MIPOM3BO/ICTBO  MapKIIeliepcKo-reofie3nyeckux  pabor,

orpeziesiiTb NPOCTPaHCTBEHHO-BPEMEHHbIE XapaKTEPUCTUKHA COCTOSIHUSI 3eMHOM TOBEPXHOCTH U HeJp,
TOPHO-TEXHUYEeCKHUX CHCTeM, TIOA3eMHBbIX M Ha3eMHBIX COOpPY)KeHWH W 0ToOpaxaTh WH-(OpPMalfio B
COOTBETCTBUM C HOPMAaTUBHBIMU TpeOOBaHUSIMHU

3HaThb -BCE BUJIBI
MapKIllelepCcKo- TeopeTn4yeckme 3HaHUA NO onpefesieHnio B
reo/ie3u4ecKux pabor. MPpoCTpaHCTBE U BO BpeMeHN C NOMOLLbIO
-MeTO/bI OIIpe/eIeHus Ha3eMHbIX, BO3OYLWHbIX N KOCMNYECKNX CbeEMOK.
[POCTPaHCTBEHHO- OTBeTbl Ha BOMNPOCHI:
BpeMeHHBIX 1. Buzibl Ha3eMHOUW Y BO3ZYLLIHOM CHEMOK.
XapaKTepPUCTHUK . TexHuyeckue cpeZiCTBa [ijis BbIIIOJIHEHUSI CbeMOK
COCTOSTHUS 3 MHOU 3. TexHuueckue rnokasaTeynu a3pooToCbeMKH
[TOBEPXHOCTHU U HeJp. . Beibop rapameTpoB a3poOTOCHEMKH [jist
-MeTO/ibl OrpeiesieHUsl U kpoTorpammeTprueckoii 00paboTKY CHUMKOB.
HAXOXX/IeHUS B 5. IIpocTpaHCcTBeHHas aHaUTAYecKas (POTOTPUAHTYJIALMS.
[IPOCTPAHCTBe Knaccudukaryis a3poCcbeMOUHbIX CeTel.
[10/j3eMHBIX U Ha3eMHBIX [6. OCHOBHbIE KDUTEPUU UH(POPMALIMOHHBIX BO3MOKHOCTEN
COOPY>KEHUH C TIOMOLIBIO [ChbeMOUYHBIX CETeMH.
METOZ,0B CbeMOK
MCI10/1b3yeMbIx B JIM33.

Ymetb FIpaBU/IBHO MPOM3BOAUTh [[I[pakTHUecKre 3aHSATUSI [0 COCTAB/IEHHUIO TEXHHUYECKOro
MapKIeigepckre paboThIBajaHKs Ha BO3YIIHYIO ChEMKY.
MpY TIOMOLIH Pabora 1

COBDEMEHHBIX
DJIEKTPDOHHBIX CUCTEM.
-IIDABUJIBHO TIPOU3BOAWTDH
HEO6XO,E[I/IMBIE CbeéMKH Had

Pacuet rs1aHOBO# a3poOTOCHEMKU

Llesibto  BbIMONHEHUS] pabOTHI SIB/SIETCST O3HAKOMJIEHHE
CTY/IEHTOB C METOJUKOW TIOATOTOBKU JIaHHBIX, HEOOXOJUMBIX
17151 BBITIOJTHEHHST a3PO0(OTOCHEMKH MECTHOCTH.

MOBEPXHOCTHU U B HeJIpax

Co3paHue MoJeTHOW KapThl




CTpyKTypHBI

Y 37IeMeHT [Tnanupyemsble
OueHouHbIe CpefiCTBa
KOMIIeTeHIM | pe3yJbTaTbl 00yUeHust
U
3EMJIN U O('I)OPMJ'IHTB MonetHas kapTa
M/1aHbl ¥ KapThl. Y34-378D
H=2 000 m; N=24/6; MIy=870
-FIIPaBU/IBHO U = P .
) (
KaueCTBEHHO /Ie/aTh el N
pacueTbl U 0)OPMIIATE UX )
B 3/IEKTPOHHOM BH/Ie U Ha O Y g
- R
OyMa)KHOM HOCHTeJIe.
/-_-\\ K
. N o ™,
\
i ) /
) i\
H=2 000 m; N=24/6; MINY=267°
1:25 000
Bnagetsb -TIpreMaMu BCexX

MapKILIeiepCKuX paboT
MPU TOMOLLHA
COBPEMEHHBIX
D/IEKTPOHHBIX CHCTEM.
FIIpreMaMy CheMOK Ha
MOBEPXHOCTH U B HeZlpax
3eMJTH C TIOMOIIIBI0
cTepeoOTOrpaMMeTpHH.
FIIprieMaMy ¥ HaBbIKaMH
BeIeHUsT BCEX BUOB
MapKILIeiepCcKuX paboT
1 TIPaBUIHOTO
O0TOOPaKEHMS
MH(bOpMalY B
COOTBETCTBHUHM C
HOPMaTUBHBIMHU
TOKyMEeHTaMH.

[lo f[aHHBIM CBEeMOK Ha3eMHbIX W BO3AYIIHBIX
Toriorpauueckyro KapTy CHUMaeMOW MeCTHOCTH.

CO3/IaTh,

8 YueOHo-MeToqUuUeCKOe U HH(OPMALIMOHHOE 00ecrieueHre AMCHUILUITMHBI (MOAY/Is)

OcHoBHasi 1uTepaTypa
1. 3axapo, M.C. Kaprorpaduueckuii MeTos 1 reonHGOpMal[MOHHbIE CUCTEMbI B UH)K€HePHOM
reosIoruH [ DIeKTPOHHBIN pecypc] : yue6Hoe rocobue / M.C. 3axapos, A.I'. Ko63eB. —
OnektpoH. gaH. — CaHkT-IletepOypr : JlaHb, 2017 . — 116 c. — Pexxum ocTymna:
https://e.lanbook.com/book/97679. — 3arJ. ¢ 3KpaHa.
2. U3mectbes, A.I'. @oTorpaMMeTpus ¥ AUCTaHI[MOHHbIE METO/[bI 30HMPOBAHMS 3€MJTH
[DnekTpoHHsIM pecypc] : yue6Hoe rocobue / A.I'. I3MecTbeB. — DEKTPOH. laH. — KemepoBo :
Ky3I'TY umenu T.®. 'opbauesa, 2017. — 119 c. — Pexkum goctymna:
https://e.lanbook.com/book/105396 . — 3ari. ¢ 3KpaHa.



https://e.lanbook.com/book/105396
https://e.lanbook.com/book/97679

3. bpasepman, b.A. [IporpammHoe obecrieueHne reoie3nn, GOTorpaMMeTpHH, KajacTpa,
WH)XeHepPHBIX U3bICKaHUM [ D/IeKTPOHHBIN pecypc] : yue6Hoe rtocobue / b.A. BpaBepmaH. —
OnekTpoH. faH. — Bosorza : "VHbpa-UnxeHepus'”, 2018. — 244 c. — Pexxum foctyna: https:/
e.lanbook.com/book/108673 . — 3ars. c 3KpaHa.

JlonoHUTe/IbHAA TUTEepaTypa
1. T'eope3ust [OnektponHsblii pecypcl: Yuebnuk / B.H. Ilonos, C.U. YekanuH. - M.: T'opHasi KHUTa,
2007. - 722c. Pexum pgocrtyma: http://e.lanbook.com/books/element.php?pll id=3294. — 3arsiaBue c
skpana ISBN: 5-91003-028-6
2. OwsikoB, B.H., OcHoBbl Teose3un u Ttornorpaduu/ B.H. dwsikoB, B.®. Kossizun. — CII6.: V3a-Bo
«Jlanb», 2011. — 272 c. Pexxum poctyna: http://e.lanbook.com/books/element.php?pll id=1806. -
3aryiaBue c 5kpaHa ISBN: 978-5-8114-1193-1
3. Kaprynosa C.O. [JuctaHLIMOHHBIE MeTO/bI 30HAMpoBaHus 3emu: yueb. mocobue / C.O. KapTtyHoBa,
E.A. Pomanbko, O.C KosecatoBa. Marauroropck: M3a-Bo MarHuroropck. roc. tex yH-ta um. [.U.
Hocosa, 2016. 127c. IIpunoxxenue 2

ITepyognueckrie U31aHUA:

- Mapkueliiepyst U HeZJpOIOJIb30BaHue.

- 'eope3usi v kapTorpadus.

- ['opHbI HHGOPMALIMOHHO-aHATUTHUECKUH OF0JIIeTeHb

Metopnueckue yKa3aHHUs
1. KaprynoBa C.O. Pabouasi TeTpajjb 10 AUCLUIIMHAM «/]MCTAHL[MOHHBIE METOZbI 30HUPOBAHKS
3eMsi» A1 CTyZeHToB crietuanbHocTed 130400, Marnurtoropck: ®I'BOY BITIO «MI'TY» 2014.
30 c. [Ipunoxenue 1
2. Pyb6uos H.B. Pabota c Teomonutom. MeToguueckre yka3aHus K 71a00paTOpHBIM paboTam 1o
mucuuriiuHe «VH)XeHepHasi reofiesvsi» [AJisi CTyJeHTOB crienuanbHocTert 050103, 270102,
270105, 270106, 270112, 270205, 130402 u Hanpasyienuit 2070100. MaruuToropck: I'OY BIIO
«MI'TY», 2010. — 23 c. Ayzn. 075
3. XousknmH B.H. TIpaduueckne pabotel. Meroguueckne yKasaHWs 110  COCTaBJIEHHIO
COBMELL[EHHOI0 TI/IaHa TeOoZ0/JMTHO-TaXeOMeTPUUeCKOM ChbeMKH M0 AUCLUIIMHAM «['eoze3us»,
«['eopesuss u Mapkiueligepusi», «/HKeHepHasi reofe3usi» u «KapTorpadus c ocHoBaMHu
tonorpacdun» [AJis CTyJeHTOB crienuanbHocTet 050103, 270102, 270105, 270106, 270109,
270301, 130402 aueBHo# (opmbl 00yuenusi. Marautoropck: 'OY BITO «MI'TY», 2010 — 32c.

Ayn. 075
4. XonskuH B.H. UreHue cogep)kaHusi Tororpauueckux KapT. MeTojuueckue ykasaHUs K
MpPaKTUYECKUM 3aHSATHsIM TI0 JucuuriiiHam  "VHkeHepHasi reoje3us”, "Kaptorpadusi c

ocHoBamu Tororpadun”, "OCHOBBI a3poreofie3s W WHXEHePHO-Teoze3nueckre paboTer”. —
MarnuToropck, 2006.- 22¢c. Aya. 075

5. XousikuH B.H. Peuenue 3ajau no TtomorpaguueckuMm IlaHaM M KapTam. MeTopuueckue
yKa3aHusl K MPaKTUUeCKUM 3aHITHSIM 10 AuciuruiiHaM "VHkeHepHast reogesusi”, "Kaprorpadus
c ocHoBamu Tororpadun”, "OCHOBBI a3poreosie3ul U MHKeHepHO-Teoe3nuueckre paboToI’. —
Marnutoropck, 2007.-34c. Aya. 075

NuTepHeT-pecypcsl
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http://e.lanbook.com/books/element.php?pl1_id=1806
http://e.lanbook.com/books/element.php?pl1_id=3294
https://e.lanbook.com/book/108673
https://e.lanbook.com/book/108673

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouyHo
Kaspersky Endpoint Security | 1-300-18 ot 31.03.2018 28.01.2020
asist busHeca - CTaHZAPTHBIN [-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
[1-2026-15 ot 11.12.2015 11.12.2016
7Zip cBOOO/IHO pacripocTpaHsieMoe | GecCpouHO

9 MarepuabHO-TeXHUUYeCKOoe 00ecrieueHre JUCIIATIIUHBI

MaTepI/IaJ'[I:HO-TEXHI/I‘-IECKOG obecrieueHue AVCITATIVIMHBI BKJ/IKOYAET!

Tun v Ha3BaHUe dyJUTOPUH

OcHaueHue ayJuTOpUU

JIeK1IMOHHas ayUTOpUs

B kauecTBe MaTepHa/bHO-TEXHMUECKOTO 00OecrieueHust
JUCLWTUTMHBI  UCTIONB3YIOTCST - JIEKIIMOHHAs — ayUTOpUS,
MY/JIbTAMEJUMHBIE  CPeACTBA  XpaHEHWsi, TepeJaud |
Tpe/ICTaB/IeHys1 yueOHOM MH(POPMAIIUH, a TaK)Ke UMEFOLIHecs
Ha Kadezpe cpeficTBa 00yueHwUs..

IIpakTyeckue 3aHITUS

Pabouvie TeTpagu [ TIPOBeleHUsS TPAKTUYECKUX
pabor;

[TnakaTHbIN MaTepuant

KomriiekT rocyiapCcTBeHHbIX CTaHAapTOB, KacaroIuxcs
aucuunvHbel IM33;

N3yuenue WHCTPYMEHTOB dboToTeo 0T,
aspodoToarrapat, KOMaHJHBIM ITPUOOP.

[y IpOBe/IeHUsT TIPAKTUUECKUX 3aHATUH HEe0OXOAUMBI
repcoHasibHble KOMITBIOTEpPhI C MPOrpaMHbIM oOecrieueHremM
MaKeToB TaKUX Kak, Tanka, Photomod, Z-Spase 29 u ap.

ITpunoxenue 1

d)enepaﬂbﬂoe dI'€HTCTBO I10 06pa30BaHHIO

I'OY BIIO "Marauroropckui rocyAapCTBeHHbIA TeXHHUeCKHI

yHusepcutet um. I''1. HocoBa"

Kadeagpa mapkieiiiepckoro jiejia 4 reo10ruu

20 - 20 yu. I.

PABOYAA TETPAJb

T0 AUCLIUTIMHE «/IMCTaHIIMOHHbIE MeTO/Ibl 30HJUPOBaHUS 3eMJTU»

[J1s1 CTyJeHTOB OYHOM 1 3a04HOM (hopM 00yUeHus CreLaJbHOCTH




130400.65 — I'opHoe geno

Crneupanu3anuu Ne4 — Mapkiuelijepckoe fieyio

Pabouee mecto Ne

CTyZleHT rpymribl

(Pamunus, UMsi, OTYECTBO)

[TpakTHyeckre paboOThI 3aUTEHbI

(Toamvch TiperoiaBaTesis)

Hara 20 r.

Marsuroropck

2014 r.

Pabouast TeTpa/ib MO JUCIUTIIMHE «/IUCTaHI[MOHHBIE METO/bI 30HJMPOBAHHUST 3eM/IH» /ISl CTY/IEHTOB
OYHOM ¥ 3a04HOM (popm 00yueHusi no crienyanbHocTy 130400.65 — 'opHOe zieno, crerjuanu3auu Nod —
Mapkiueliziepckoe zieso.

Marunutoropck, usg. MI'TY um. I'.U. Hocosa, 2014, 30c.

Cocrasuress cT. npenogasarens C.O. KapryHoBa

PerjensenT goi., K.T.H. E.A. PomaHbKO



JUTEPATYPA

MarsuToropckuii rocysapCTBeHHbIN
TeXHUYECKUN YHUBEepCUTeT

uM. I'.11. HocoBa, 2014

AJIA TIOATOTOBKHU K ITIPAKTUYE€CKHUM pa60TaM

Ha3sBanue ncTouyHMKa

Homepa npakTrnyeckux
paboT/ryaBeI

1

2

3




2.MlmxeHepHas reofiesus: 86 |91 |88 |90 |- -
YueOHHK 15t
By30B/barparynu I'.B.,
lNanbmvn B.H., lanuieBuu
B.b. v gp. M., Hepnpa, 1984.
344 c.

2.KapryHosa C.O., Pomanbko | 3 4 5 6 8 8
E.A., Konecarora O.C.
KoHcnekT nekuuyii mo
JIMCTaHLIHOHHOMY MEeTOZY
30HJVPOBAHUA 3eMIJIU:
YuebHoe rocobue.
Marnutoropck: MI'TY um.
I''1. HocoBa, 2014. 55 c.

Beegenue

[ucTaHIIMOHHbIE MeTO/[bl 30HUPOBaHUs 3eM/IM — TeXHUUecKasi HayKa O MeTo/ax OrpejierieHust
(opMBI, pa3MepoB | 110JI0KeHus1 00beKTOB 10 X (oTtorpaduueckomy n300pakeHHI0. XapaKTePUCTUKA
o0beKTa MOTyT U3yuaTbCs TI0 €ero u300pakeHWI0 Ha OJWHOUHOM CHHUMKe WIM TI0 Tiape
NepeKpbIBaIOIINXCS] CHUMKOB, I0JIyUeHHbIX U3 Pa3/MuHbIX TOUeK MpOCTpaHCTBa. Eciu npu n3ydyeHun
00beKTa MCII0/Ib3YHOTCS CBOWCTBA OJMHOYHOTO CHUMKA, TO TAaKOW MeTO/, ToJiyueHUss HeoOXoJumoi
MH(pOpMaLMK Has3biBalOT oTorpaMMeTpuueckuM. Eciu ke OH M3ydaeTcs MO mape MepeKpbIBaroluXCsl



CHMMKOB, TO MeTOJZ, Ha3bIBalOT cTepeodoTorpaMmeTpuyeckuM. OCHOBHasi 3ajjaua [AUCLUIUVIMHBI —
Tornorpavyeckoe U cCreLyagbHble BHbI KapTorpadupoBaHus. @doTorpaMMeTpuueckde MeTO/bl
TMO3BOJISIIOT SKOHOMHO M JI0CTaTOYHO TOYHO pellaTh NMpPUK/IaJHble WH)KeHepHbIe 3a7aud. Bce paboThl
BBITIOJTHSIFOT 10 HeraTuBaM WM (POTOCHUMKaM, IMOJIyYeHHbIM Kak (oTorpauueCKUMU CbeMOYHBIMHU
cucTeMamH, Tak ¥ HepoTorpaduecKUMU CbeMOYHBIMU CHUCTeMaMu. Bce paboThl mpeiHa3HAUEHBI ISt
03HAaKOMJIEHUS] CTYZIeHTOB C IPAKTUUeCKOH CTOPOHOW HEKOTOPbIX acCleKTOB HayKW AUCTaHLMOHHBIE
MeTO/bl 30HUPOBAHKS 3eMJIH.

[TpakTrueckasi pabora Nel

Pacuem naaHoeoli aspogpomoceemKu



L[em)}o BBITIO/IHEHUA pa6OTbI SIBJIAETCA O3HAKOMJ/IEHHME CTYAEHTOB C MGTOAHKOﬁ IIOArOTOBKH
[AaHHBIX, HEOGXOAI/IM]:IX AJI51 BBITIO/THEHMSA 83p0¢)OTOCLeMKH MeCTHOCTH.

ITopsiAoK BHINO/IHEHUS PadOThI:

[ToneTHast KapTa BBIMIOJIHAETCS] Ha Ka/bKe, Ky/la C KapThl YepHbIM LIBETOM I€PEeHOCSATCS] TPaHMUL{b
KapTorpagupyeMoro yuacTKa, HOMeHK/IaTypa, Macmrab. MapupyTel HaHocsitcss (B Hauase
KapaH/allloM) Tapa’sile/lbHO FPaHMLiaM y4acTKa B HampaB/jeHWW CeBep - 10 WIM 3amaj, — BOCTOK. [1yis

=D x(N

3TOro BHauasie 11e/1eco00pa3HO BBIUMC/IUTL PACCTOSIHUE TI0 opMyJie: -1 (B8 MaciTabe

T0JIETHOM KapThl) MeXAYy KpaliHUMH MapIpyTaMd B KM, ¥ HaHeCTH UX CHUMMETPUYHO OTHOCHUTELHO
rpaHMI] yyacTKa. A 3aTeM MPOMEXKYTOK MeXy KpalHUMHK MapIIpyTamH pa30uTh Ha ("""r - 1) yacTel u

HaHeCTH BCe OCTa/ibHble MapIIpyThl. Ha KaXjoM MapuipyTe Heo0X0AUMO 0003HAaUUTh KaK MUHUMYM TI0
[IBa opueHTHpa (OHM HeOOXOAWMBI i IITypMaHa — a3po(doTOCheMIIMKA) U 0003HAUAIOTCST Ha KapTe

kpy>xkamut (2 = 3 ¥ 151 9TOr0 KasbKa HaK/IabIBAETCS Ha KapTy U 3aKPEIUIeTCsl TPY3HKaMH, [oC/Ie

yero Ha KaX/OM M3 MaplLpyTOB BBbIOMpPAIOT OPHUEHTUPHI (XapaKTepHble OOBEKTbI MeCTHOCTH). U,
HaKOHell, Ha KapTe yKa3bIBaeTcsi BeIcoTa (oTorpadupoBanust H, uncio KagpoB obijee Y ¥ B MapIipyTe
n, MarHUTHBIN MyTeBoM yroa MIIY, a TakKe CK/JIOHEHHMe MarHUTHOW CTpeJKWA (Ha ToJf, COCTaBJeHUs
TIOJ/IeTHOM KapThl) W COMMKeHUsT MepyAMaHoOB. MapiipyTel, OpHeHTHPBI U BCS UMC/IoBasi WH(oOpMarys
oopmsieTcsi Ha KalbKe KpaCcHbIM 1[BeTOM. Bce paccunThiBaemMble TlapaMeTphbl 3aHOCATCs B Tabsuiyy 1.1
B rpady pe3ynbrar. MIcxoiHbIe faHHbIe HAXOAATCS B Tabmure 1.2.

PacueTHkble MapaMeTPhbI

Tabsura 1.1
No PaccunurtbiBaemMble Dopmyiibl PesynbTaT
n/n rapamMmeTphbl
1 Bricora dotorpadrpoBanusi, M H=f=*m
2 IIpozonbHOe nepekpeiTUe P B coorBetcTBru ¢ Tab. Ne3 3ajaHHOe —
a3po(OTOCHUMKOB, % Wnctpykuus (1) MuH. — 56
Makc. -66
3 [TortepeuHoe  TmiepekpbiTe Q  Mexay | B cooTBeTcTBUM C Tab. Ned PacuetHoe —
a3podOTOCHUMKaMH CME>KHBIX
MapipyToB, % WucTpykuus (1) MuH. 20
h
0 =35+65% max Makc. 56,2
H
4 PaccTosiHMe MeXIy MapuipyTamM  Ha p=222
MeCTHOCTH, KM * [k




5 KosmvuectBO  MapuipyToB Ha  ydyacTke N = ¢ +1
CbeMKU D
6 Basuc ¢ortorpadgupoBaHus, KM =222
**m
A
7 KosmmuecTBO CHUMKOB B MaplipyTe n="12
8 OO011jee KOIMUECTBO CHUMKOB E=N=n
9 OO0r1masi MpOTsHKeHHOCTh BCEX MapIipyToB, | L = A = N
KM
10 IIpof0/DKUTE/IBHOCTE CheMKU YUacTKa, Y T = L
V
11 YKCII0 MOIETOB K = r
Te
12 WHTepBan Mexay 3KCIO3ULUAMHU, C T = E
V
13 TIpesielbHO [IONyCTUMasi BbIepKKa TIpH | — 2™

¢doTtorpadrpoBanuy, ¢

—

lq |




Tabnwia 1.2

VicxonHble JaHHbIe [ TIJIaHHPOBaHUs a3p0(dOTOCHEeMKH T10 BapHaHTaM.

Ucxonnblie nanHbie™

[q¢]

H

jan)

< @ = © © 5 e

= £ | = = ;B o, = Qo C o ¢

=~ o U O . o =

S| E| @ 2% E=|g0.| Fil 2 el B g %

ol . =) ¢

2| S Sods| 2 |68E £ Sos<c O ail s
1 + Q0 1:25000 0.05 200 14 1:15000 180 80
2 +5° 1:20000 0.05 150 16 1:10000 200 100
3 +1° 1:50000 0.05 100 18 1:25000 180 120
4 =20 1:25000 0.05 200 14 1:10000 180 100
5 -30 1:20000 0.05 180 16 1:15000 200 110
6 +3° 1:50000 0.05 120 18 1:20000 220 140
7 -5° 1:25000 0.05 150 14 1:10000 180 110
8 -1° 1:20000 0.05 180 16 1:20000 200 130
9 + Q0 1:50000 0.05 110 18 1:25000 220 150
10 +3° 1:25000 0.05 160 14 1:10000 180 100
11 -3 1:20000 0.05 130 16 1:15000 200 110
12 +5° 1:50000 0.05 100 18 1:20000 220 140
13 -4° 1:25000 0.05 210 14 1:10000 180 100
14 + 20 1:20000 0.05 190 16 1:10000 200 110
15 +1° 1:50000 0.05 100 18 1:25000 220 130
16 -1° 1:25000 0.05 120 16 1:20000 200 120

* - TI'panulipl KapTorpagupyemMoro ydactka A = C = 5kM Zijis1 BCeX BapUaHTOB

OdopmiieHre MOIETHOM KapThI




MNoneTHasa kapTta
Y-34-37-B-b

H=2 000 m; N=24/6; MMy=87°

§=+30

(e

A

H=2 000 m; N=24/6; MMYy=267°

1:25 000

BbiBoabI:

B mpouecce BbIMO/HEHUS] TIPAKTUYECKOW pabOTBI CTYZEHTOM TIPHOOpETaroTCs HaBBIKK 110
CO3/IaHUIO pacyeTa MapaMeTpoB a3podOTOCHEMOYHOTO 3ajleTa U 10 BbIIOJHEHHUIO TI0/IeBOM MOATOTOBKU
TIOJIETHOM KapThl, /711 CO3/aHus Tonorpadryeckoil KapThl 3a/[aHHOTO MaciiTaba.

V3yueHbl OCHOBHBIE TIOJIOXKEHUsI U TPeOOBaHUs, MpeAbsaBiseMble K a3podOTOCheMKe, KOTOpbIe
3aBUCAT OT MaciiTaba, TeXHOJIOTUY CO3/laBaeMoi KapThl U KOHKPETHOTO palioHa KapTorpadypoBaHUsl.

BeinosiHui cTygeHT

,[[aTa 20 r (I'pymma) ( Pamunug, U., O.)

[MpakTueckas pabota Ne 2

W3rotoBneHre oHOMapLIPYTHOW ()OTOCXEMBI

Iless paboThI: HAYYUTH CTYAEHTOB M3rOTOBJIEHUIO OZJHOMAPIIPYTHBIX POTOCXEM.
NcxopHble naHHbIe:

1. deThIpe KOHTAKTHBIX (POTOCHUMKA OJJHOT'O MapIlIpyTa;

2. (dokycHoe paccrosiHue (oToarmapara f =100

3. PaccrosiHus Mexay pabourMMM 1jeHTpaMy JOJDKHBI pacrioyiaratbCsi Ha PacCTOSHUM He Ooiiee

G’GEf OT I'JIaBHOM TOUKHM CHUMKOB.



ITopsajoK BhINO/THeHUs PadoThI:

1. Pa3noxute 1o nopsaky CHUMKU. IIpy MoOHTaxe (pOTOCXeMbl HCIIOJB3YHOT OIMCAHUe
criocoba U3roToB/eHUsT POTOCXEM.

2. O6pe3aTh TepBBIN U BTOPOU C/ieBa CHUMKH MH/MBUZYa/IBHO T10 JIMHEHKe, UCIIO/b3Ys JBe
COOTBETCTBYIOLL[E TOUKU B CEpeJjHe MepeKPbITUSI CHUMKOB.

3. OnpefennTs Ha TPETHEM U UETBEPTOM CHUMKaX I0JI0KEHHe I[7IaBHBIX TOUeK, 3aceKasi X C
TOMOLIbIO JIMHWM, IPOXOJSLIUX Uepe3 MPOTUBOIIOJ/IOXKHbIE XapaKTepHbIe METKHU.

4. OG6pe3aTb BTOpPOI1 U TPeTHii CHUMKU COBMECTHO, KOHTPOJIUPYSI TOYHOCTb UX COBMeIIeHUs

Ha cepe/iiHe MepeKpbITHSI.
5. BbiOMparoT ¥ Hak/Ia[pIBAalOT Ha TPeTbeM W UYeTBePTOM CHUMKAax pabouue IeHTpBHI.
Omo3HarOT ¥ HaKa/bIBalOT UX HA TMEPeKPBITHS 3TUX CHUMKOB. [IpoOMBalOT MyaHCOHOM BCe HAKOJIOThIe

TOUKH.
6. COBMeCTUTD, UCIIO/b3YS NTOJTyYeHHble OTBEPCTHSl, CHUMKU U COBMECTHO pa3pe3arthb.
7. HaksenTh Ha MMCT TUIOTHOM OyMaru WM KapTOHA BbIpe3aHHble pabouMe TIIOIIAAN
CHUMKOB.
8. O11eHUTH KaueCTBO MOHTa)ka (DOTOCXEeMBI C TIOMOIIBI0 00pe3KoB 1 0(hOPMUTH ee.
BbiBOABI:

71 3al[UTHI TI0 BBITIOJHEHUIO PabOThl HEOOXOANMO OLIEHHUTh KaueCTBO MOHTa)ka (POTOCXeMBI C
TIOMOII[bI0 00PE3KOB 1 MU3MEPUTH CMEIIIeHHSs, TI0JTyYeHHbIe Ha KOPPEKTYPHOM JTUCTE B MM M 0TOOPa3HTh
T0/lyuyeHHble 3HaueHUs Ha JJaHHOM KOPPeKTYPHOM JIUCTe.

Boruncni cTyieHT

,[[aTa 20 r. (Tpymma) ( Pammms, 1., O.)

ITpakTrueckast pabora Ne 3

OneHka KayecTBa 3aj1eTa

Ilens pabGoThl: O3HAKOMJIEHHE CTyJeHTa C TpeOOBaHUSIMU, TIpeIbsSIB/IIEMBIMA K KaudecTBY
MaTepuasoB, TMOAYUYeHHbIX B IIpoLecce a’podOTOCHEMKHM MECTHOCTUM W TeXHOJIOTHel OLeHKu. B
nipotiecce pabOThI CTYAEHT [JO/DKEH COCTaBUTb HAaKW/IHOW MOHTA)K, BBITIOJTHUTb MU3MepeHHe MPO/I0/TbHBIX
T1apasyiakCcoB, «eJIOUKU» U OTpe/le/IUTh MPSIMOJIMHEHOCTb MapLIpyTa.

HNcxoaHbie JaHHDbIE:

B mpouecce paboThl CTYZEHT /0/DKEH COCTaBUTh HAaKWAHOW MOHTaXK, BBITIOJHUTH W3MepeHHe
MIPO/IO/IbHBIX 1apaljlakCoB, «eJIOUKU» M ONPeJe/UTh NPSIMOIMHEHHOCTh MapllpyTa. CZe/1aTh BbIBOJbI O
KauecTBe 3aseTa. HeoOXofuMble AOMYyCKW TNPUHUMAKOT, WCXO/s W3 Pe3y/bTaTOB pacyueTa TIAaHOBOMN

a3pohOTOCHEMKH - K < 1%,



Tipu £ = 100364 ppyaymaem € = 37 (uacTpykumst o Tonorpaduueckoii chemke B Macitabax 1:5000,
1:2000, 1:1000 u 1:500. (11 pa3gen);

Prnin = 96 Frax = 66 (yuerpykuus mo Tomorpagudeckoii chemke B Macitabax 1:5000, 1:2000,
1:1000 u 1:500. (pa3gen 11)
1. KoHTakTHBIE OTIIeUaTKU C UCXOHBIX a3pOHeraTuBoB (1 MapLIpyT U3 7 CHUMKOB).
2. [locka 1 KHOIIKY (/151 COCTaB/IeHUs] HAKMIHOTO MOHTaX<a).
3. JIunelika
4. TpaHcnioptup
5. W3mepurenu

Ha mnpou3BojCTBe OLEHKY HAuMHAIOT C TPOCMOTPa KOHTAaKTHBIX OTIIEYATKOB, OOpariaroT
BHMMaHWe Ha JedeKTbl (TOYKa, ISTHO, II070CA), MeXaHUuecKhe IOBpeX/AeHWs 3MYy/IbCUU. 3aTeM
OLIeHMBAIOT (hoTorpaduueckoe KaueCTBO H300pakeHHI — TIpopabOTKy CBeTa W TeHeld YYacCTKOB
n300pa)keH!sl, OTCYTCTBUE W3/MIIHEH KOHTPAaCTHOCTU W Byasd, YaCTUYHYIO WM OOIyl0 Hepe3KOCThb
n300pakeHust. Pe3ysibTaThbl 3anMchIBatOT B Tabwmiry Ne 1

Tabua Nel

HedekTs MexaHuueckoe OreHka goTorpaduyeckoro KauecTsa
TIOBpeXK/leHre

BakHyto posib MpH OLjeHKe KaueCcTBa UrpaeT HaKWJHOM MOHTaxX.

CoCTaB/ISAIOT €ro U3 KOHTaKTHBIX OTIEeYaTKOB Ha UepTeXXHOM J0CKe, ¥ HAUMHAIOT ero MOHTHUPOBAaTh
C JIeBOT0 CHUMKA MapIipyTa. 3TO MO3BOJIIeT BUeTb HOMep Ka)KJ0ro CHUMKa.

ITopsoK BbINO/THEHHA PadoT:

1. Pack/iafpiBatOT CHUMKM 110 MaplIpyTy, MCHO/b3ysi HoMepa (hOTOCHUMKOB. OripefiesitoT
HarpaBjeHWe MapuipyToB.  [IpuUKpenuB IepBbIi CHHUMOK, HaK/Ia[bIBalOT BTOPOM, TaK, UTOObI
COBMECTH/IMCh KOHTypa B 30He IPOZOJIHOTO TIepPeKphITHsA. B Culy pasnnuHbIX TPUUKH [JOOUTHCS
TOYHOI'0 COBMeLL|eHHs He yJaCTCsl, [I09TOMY BO3HHUKAOLMe TIOrPelIHOCTA PaBHOMEPHO pacrpesiesisitoT K
IIPOTHBOIIO/IOKHBIM KpasiM CHUMKa.

2. [Io HakMIHOMY MOHTaxy OIpefesiloT — IpPOAOJbHOe MepekpbiThe. [IpososnbHOe P
NepeKpbITHe U3MepSIIOT ClleLMalbHOM JTMHEWKOM, IPOrpaZlyupOBaHHOU B NpoLieHTax. Ee MOXXHO czenaTsb
CaMoMYy — TMPSIMOYTO/TbHUK U3 TJIOTHOM Oymary, gyimHou 18 cm cnefyet pa3outh Ha 10 paBHBIX uacTeidd U
KaXXJbli uHTepBas nmoAmucaTh ot 0 1o 9. Pe3ynbTaThl M3MepeHuit 3aMUChIBalOT B Tab/Hily Ne2

3. [TpssmonuHelHOCTh (K) onpezienstoT [k MapLIpyTa, Y KOTOPOrO OTK/JIOHEHHe CHUMKOB OT
ero OCM MakcuMajbHO. OLieHMBaeTCs TMPSIMOJMHEHHOCTh OTHOLLIEHWeM CTpejKu Tiporuba | K [jvHe
MapuipyTa L, BblpaskeHHbIM B %. Crioco0 nu3MepeHus yKa3aH Ha PUCYHKe 1.



[
51

57

Puc. 1

1
K—EXIDD%

JIMHUEeH XX,

HenapaﬂﬂeﬂBHOCTb 6asuca CTOpPOHEe (l)OTOCHI/IMKa BbIDa>Ka€TCA YIJIOM E. Yron € HU3MEDAIOT MeXOy

COE,E[I/IHHI-OH_IEI\/’I KOODpJAWHAaTHbIE METKW CHUMKd, 1 OCbKO MapIIPDYTa. PI/ICYHOK 2.

A

Puc. 2
Yron usmepsieTcst TpaHCTIOPTHPOM

OrjeHKa KayecTBa 3ajeTa

Cxema MapuLIpyTOB

Ne mapiipyTa

Ne cHUMKa

Tabmwmia Ne2
P(npodonbHoe

nepkpbimue), %




PacueT npsiMOTMHEHHOCTH U HEMPaBU/ILHOCTH Oasuca
[MpsimonuHeHOCTD K -
HernpaBuisHOCTS 6a3uca yroi (€) —

BoiBoabi: OlleHUTh KayecTBO pe3y/bTaTOB a3pOPOTOCHEMKU TI0
MpaKTUYeCcKoi paboTbl

pe3y/ibTaTaM TMpO/ie/IaHHOM

Briumcoun CTYAEHT

,[[ElTa 20 r. (@pynna) ( Pammms, 1., O.)

IlpakTnueckasi padora Ne 4

I'padmueckuii ciocod MoCTpoeHUs MIAHOBOH ()OTOTPHAHTY/IALUA

ennb padoThi: 03HAKOM/IEHHE C METOAUKON rpaduuecKor pOTOTPHAHTYISALIUM.

HNcxogHbie jaHHbIE:

[Tate cMmexxHbIX (HOTOCHUMKOB NelNe

[IsaTh Kasek pa3mepom 15X 30 oy

JIUCT KasbKu pa3MepoMm 30 X75 cm

JInnelika
Lupkynb — u3MepuTesb
UepreskHble IpUHAJIEKHOCTH

ek W



7 f =100 xmm, mg=1/10000, m. = 1/1000

3ajaHue:

1. Ha ¢orocHuvkax BbeIOpaTh TpaHC(hOpMarMoHHBIE, paboune, CBSA3YIOIIME W OIMOPHbIE
TOUKH.

2. OnpefenuTs TIJIAHOBOE MOJI0XKeHWe TPaHCPOPMALIMOHHBIX TOUeK.

3. PaccuuTath KO3QPULIMEHT peyLIMPOBaHUs

ITopsajoK BhINO/THeHUs padoThI:

[TocTpoeHue TIaHOBOW (DOTOTPUAHTYMSLIMM, TrpaduyeckuM Criocob0oM, TTPOU3BOJUTCS B TaKOU
1oC/1el0BaTeIbHOCTH.

1. BbiOMparoT ¥ Haka/ibIBalOT paboure IeHTPbl Ha KaKIOM W3 CHUMKOB. [ljisi 3TOrO
COe[MHAOT KOOpJWHAaTHble MeTKM X U Y CHUMKa MPAMBIMU JIMHUSAMU. TOuka IepeceyeHUs] 3TUX
NpsSIMBIX Oy/IeT T/IaBHOW TOUKOM CHUMKa. EC/iM ryiaBHasi TOUKa He COBIAZIAeT, C KaKUM 00 YeTKUM

KOHTYpOM (/1F00ast xapakTepHasi TOUKa CHUMKA), TO U3 JJaHHOW TOUKH TIPOBO/ISAT OKPY>KHOCTh PaziiyCcoM

50 (rge f- (dokycHoe paccTosiHhe (oTOKaMepbl, MM), B TIpefiefiax 3TOM OKPY>XHOCTH HaKasbIBalOT

YeTKUU KOHTYD, KOTOprI‘;I onpeae/ditoT M HAKAJIbIBAKOT Ha [APYrMX CHHUMKAX. HaxkonoTtele LEHTPHI

OTMeyvaroT KBazparom. (puc. 1)

@56 mm

Hakomn
N OrnopHas TouKa Cessyrolas ToYKa

JIMHUS

00BOIKH
@7-8 Mm

@ 5-6 Mm

Pabouwii 1ieHTp TpaHcdopmalirioHHas TouKa

‘ 5-6 Mm

Pucynok 1

1.BeibupatoT ¥ HakajabIBalOT  TpaHCPOPMAlLIMOHHBIE,  CBS3yIOIMe W OMOpPHble  TOYKHU.
TpanchopmaroHHbIe TOUKY (B KauecTBe MO00HBIX TOueK HeoOX0JUMO B3Th TOUKH M300pa’KeHHbIX
Ha CHUMKax 00beKTOB, UIMEIOIIMX UeTKHe KOHTYPHI). IX BEIOMpArOT B 30He MePeKpPhITHS ABYX CMEXHBIX
CHHMKOB, B Tpefiesiax WX pabourx 30H. HakosoTele TOUKH OOBOASAT JBYMSI OKPY)KHOCTSIMU (pHC. 1).
TommumHa MHUM 00BOAKM Jo/DKHA ObITh B mipedenax 0,2-0,3mm. TpaHcdopmalMoHHBIE TOUKH TI0
BO3MO>KHOCTH Pa3MeIlaroT B yryax paboueit 1omaski CHUMKa.



[Tocsie 3TOTO BHIOMPAIOT M HAKa/IBIBAIOT CBS3YIOIE TOUKH. CBS3YIOIIMe TOUKH BIOMPAIOT B 30HE
TPOMHOTO TepeKpbITUSl TPeX CMEeXHbIX CHUMKOB [0 KpasM 3TOW 30HbBL. B KauecTBe 3THMX TOuek
WCTIO/IB3YIOT TaKKe OOBEKTHI C UYeTKMMHM KOHTypamMW. JlaHHble TOUYKHM OTIO3HAIOT M HAKaJbIBAIOT Ha
KaXk/oM cHUMKe. HakosioTble TOUKM 0OBOASAT OFHOM OKpY>KHOCThIO (puc. 2). Ha mepBoM, BTOpPOM U
MOC/eJHUX CHHMMKax MapLIPyTHOW CbeMKM HaxO[ST W HaKalbIBAalOT IO OJHOM OMOPHOM TOuKe
(xapakTepHasi TOUKa Ha MeCTHOCTH — ropa, MOCT, cTonb u T.4.). OTno3HaHHbIe TOUKW HaKasbIBalOT U
0003Hauar0T TPEYTrOIbHUKOM pHC. 1.

2. 3roToBAsitOT Ka/IbKy HarlpaB/IeHUM.

Ha CHUMKM HakIa[pIBalOT Ka/bKH, TepeKalblBal0T Ha HHUX pabouue IIeHTPhI, CBSI3YIOLIUE,
TpaHCc(hOPMHUPOBaHHBIE U ONOPHbIe TOUKW. Ha puc. 2 rnokasaHbl M0JI0)KEHUsI YKa3aHHbIX BbIlIe TOUYEK Ha
MSATU KajbKaxX HarpaB/ieHWM, TMOMYYeHHBIX [/ KaXJO0r0 CHUMKAa MapLIPYTHOM (DOTOTpUAHTY/ISALUN.
3aTeM U3 paboyero ILieHTpa KaX/Or0 CHHMMKA IPOBOJAT HarpaBleHWs Ha BCe MEPeKOJIOThble TOUKH
(puc.2). TomuuHa JWHWKA HampaB/ieHWH [JO/DKHA ObITh He Oosiee 0,2MM. JIMHUM TIPOBOAST
HeToCpe/ICTBEHHO Yepe3 HaKOJIbI 10 Kpast KaJIbKU.
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Pucynoxk 2

3.CTposIT OIHOMAapPIIPYTHYIO 1ieMb (hOTOTPUAHTYJISL[HH.

[TocTpoeHue 1enu Lieecoobpa3HO TPOW3BOAWTE Ha CBeTocTosie. [lepes mMocTpoeHHMeM HaxOZST
6a3uc cetu b, T.e. paccTosiHue Mexay pabourmMu eHTpamu I ¥ I COOTBETCTBEHHO IEpBOH W BTOpOU

KOJien HaripaB/ieHW. BemunHa 6a3uica paccuuThIBaeTCs o popmyrie

b

rae ¥ —aavHa 6asuca ceT, MM,
Mcy - maciuTab CHUMKE,;

Mc— Tpebyemblii MaciTab cetu;

b

HaxopasT koadduiiveHT penyiupoBanus cetu (k) mo gpopmyne

T
CH
kp =
Mg

rae: Mce — macirab CHUMKa,

M - Tpebyemblii MaciiTab pegyIMpOBaHUSI.

HaxogsaT — oXujaemMyr  CpeIHIOI0  KBaJlpaTUYeCKyl0  TOTPeliHOCTb
TpaHchOpMUPOBaHHBIX TouekK 1o dhopmyJie I'.I1. )KykoBa

m= 0.35*kp*bCH*}l/p*fﬂ3

rge: ke— k03 duiimeHT peyLiipOBaHUs
bcn — BermmurHa 6a3uca dhoTtorpadrpoBaHuUs Ha a3POCHUMKE, MM

11 - OrPeIHOCTh rpadMuecKoro NpOBeieH s HarpaB/IeHwi, 5

N — 4YKC/I0 0a3UCOB B LIeNH

2. p - 206265" CTpoaT 0AHOMapLIPYTHYIO LieMb (POTOTPUAHTYJISLIUH.

cH — nvHa 6a3uca goTtorpadupoBanus, MM; (orpeensieTcs o ¢pororpadruyeckoMy CHUMKY)

(c.k.I.)  MOJIOXKEeHHUs



HampaBnennsi Ha pabouue LeHTPbI CMeXHBIX HETaTHMBOB Ha3bIBAlOT HauaibHBIM. Kasbka
HarpaB/ieHus1 1-T0 HeraTvBa HaK/a/jbIBaeTCs Ha KalbKy2-ro TakuM obpa3oM, 4toObl HampaBienust I-11 1-
ro HeratuBa u II-I 2-ro TOUHO COBMasM, a pacCTOSIHUE MeXAy pabouMMH 1[eHTpaMM DPaBHS/IHCH
BBIUMC/IEHHOMY 3HaueHWto b. 3aTeMm OepyT Ka/ibKy HaripaB/ieHWM TpPeTbero CHUMKA, HaKa/lbIBalOT Ha
BTOPYIO TOUHO coBMelnatoT HampaBmenus II —III u III — II. TIpu gaHHOW ycraHOBKe, He cOHMBas
OpYeHTHPOBaHUs, 3-51 Ka/lbKa llepeMelaeTcsl B0/ b HauasbHOro HarpasiaeHus II — III o Tex nop, roka
HarpaBneHue III — a He coBMmecTUTCs €O CBsi3ywollell Toukod a (puc. 3). Ilpu sTom B Apyrou
CBSI3YIOLLEM TOUYKe b MOKeT BO3HMKHYTh HeBsi3Ka B BH/le TPeyroJbHHMKa IOTPELIHOCTH, JOMyCTUMas
BeJIMUMHA CTOPOHBI KOTOPOTO A0/DKHA ObITh He Oosiee 0,6MM. PacripesienieHrie HEBSI3KM OCYILECTBJISIFOT
MIOPOBHY B TOUKax d ¥ b myTeM TOUHOro rnepemelleHusl 3-i KaJbKu HamnpaB/eHUM B[|0/Ib Haya/JbHOTO
HarpasieHus II —III 1o MoOMeHTa yMmeHbIIeHUs S3TUX TPeyrojlbHUKOB BiBoe. Ilocie 3TOro KaabKu
3aKpervisiloT Ipy3UMKaMM, He Hapyllasd WX OpPWeHTHUPOBKU. V3MepsroTcs [JIMHBI TpeyrojbHUKa
NIOTPeLHOCTeN ¥ CPaBHUBAIOTCA C [0y CTUMBIMH.

[Tocnie 3TOrO HAK/IAABIBAIOT 4-10 KajbKy HArpaBIeHUH W JOOMBAIOTCS aHAJIOTHUHOTO pe3y/bTaTa
Ha JIpyrou rape CBSI3yHOIIUX TOUeK C, d (pUC. 2), HaK/IaIbIBalOT 5-10 Ka/bKy HarpaB/JeHUM U POU3BO/IST
aHa/IOTUYHbIe OTeparyu.

it

onr g

Pucynok 3

3aTeM Ha BCe NSTb KajieK HarlpaB/ieHWM HaK/IaZbIBAalOT OHY KajbKy, pa3Mepbl KOTOPOW paBHBI
JUIVHE Y IIMPUHEe M0y4YeHHO! ey (pOTOTpUaHry-

nsitmd. Ha 3Ty KasibKy nepeKasibIBatoT TOUKH TlepeceueHUst HarpaB/ieHHi 13 pabodero 1jeHTpa Ha
TpaHc(hopMUpPOBaHHbIe TOUKU (PUC. 4) U OTIOPHBIE TOUKU

c 1-i1 u 5-i Kanek Hampap/ieHWM. B pe3ysbTaTe Momy4aroT rosoxkeHue 4 TpaHCHOpPMAI[MOHHBIX TOUEK
(puc. 5) 1 2 OTIOPHBIX B HEKOTOPOM ITPOM3BO/ILHOM MacImTabe.



PucyHok 4

CBo/iHas KajbKa

5
e
T'opa A
A @B © ]
I 11 11T v \%4
6
PucyHok 5

[MToce Bcex rpaduueckrx MOCTPOeHHW O(GOPMIISIOT TpOAeNnaHHYH paboTy AO/KHBIM 00pa3oM.
OdopmnenHast paboTa 0/DKHA COZlepKaTh:

Odopmiienne padoTsr:

OdopmeHHast paboTa 0/DKHA CO/lepKaTh:

[1aTh GOTOCHUMKOB
[TaTh Kasek HaripaBeHUM
@DOTOTPUAHTYIALMOHHYI0 POMOMUECKYIO CeTh (CBO/Hasl KalbKa)
4. [TosicHUTeTBHYIO 3aITUCKY T10 BLITIOJTHEHUIO paboT C yKa3aHWeM TOYeK, B3SThIX B KaUeCTBe
paboumux LeHTPOB, TPaHCPOPMALIMOHHBIX CBS3YIOIIUX, a TAK)Ke OCTAaTOUHOW Be/IMUMHBI TPeyTro/bHUKA

W

NIOTPeLHOCTE!.

Boruncaun CTyAEeHT

ﬂaTa 20 r (T'pyrna) ( Pamums, 1.,




[Mpaktuyeckas pabora Ne 5

Bbruncienue MOrpelIHOCTH ompeae/ieHusd IViomagu CeHeHUus BprﬂﬁOTKI/I U MOrpemHoCTH

ompejie/ieHUsI 00beMa BbIPAa0OTKH

Ilens pabdoTbI: 03HAKOMJIEHWE CTY/EHTOB C BBIYMC/IEHUSIMH TIOTPELIHOCTU TIPU OTipe/esieHUH
ceueHus1 BEIDAOOTKH U TIPU OTpe/ielieHNH 00bemMa BhIpPaOOTKH TPH (DOTOKOHTYPHOM CheMKe I10/[3eMHOM

BbIPabOTKMU.

BelunciieHre NOTpewHoCTy T/IOLAU CeueHUsl BbIpabOTKU U MOTPELIHOCTH orpeZiesieHus: o0beMa
BbIpaOOTKY rpou3Becty B Tabmuije Ne 1. Caenats BHIBOBI.

My, = +0.03V

L)

— YCJIOBHe, Y/IOB/IETBOPSItOILIee TIPH BHIYUCIEHHUH TTOTPEeLIHOCTH 00beMa;

Tabmmia Nel

My = 21% _ yCJIOBUE, YJOBJ/IETBOPSIOIlee TPU BBLIUKMCIEHWW TOTPEeIIHOCTU TUIOMIAAu TIpU
loonee = 10.0 M.
ITapameTpsl ba3suc [TorpermHocTh | ITorpemHocTsb
BbIPabOTKM doTockeMKY | oripefieieHUs1 | OmpeziesieHust
obbema T/IOI AN
BBIPaOOTKHY, ceueHUs
M,y BBIPAOOTKH
Mg
Bapuant Nel
hm |bm |Lm |BwMm V,M® | ma, % | S, My, %
MZ
1,5 (3,0 |10,0 |20
20 |40 |150 |3,0




3,0 |50 |20,0 |10,0
50 |5,0 |80,0 |20,0
10,0 | 10,0 | 100,0 | 30,0
BapuanT Ne 2
hv |bMm |LmM |B,Mm V, M® | M.y, S, My, %
% M
2,0 4,0 15,0 | 2,0
3,0 (4,0 15,0 | 3,0
5,0 7,0 20,0 | 10,0
5,0 7,0 60,0 | 20,0
10,0 | 15,0 | 90,0 | 30,0
Bapuant Ne 3
hv |bMm |Lm |B,wMm V, M | ma, S, My, %
% M
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
hm |bm |Lm |B,m V, M.y, S, M* | myy,%
M %
2,50 3,0 5,0 2,0
3,0 5,0 15,0 | 3,0
3,0 10,0 | 30,0 | 10,0
5,0 7,0 60,0 | 20,0
10,0 | 15,0 | 90,0 | 30,0
BapuanT Ne 5
hm |bm |Lm |BwMm V, M | My, S, My, %
% 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
hvm |bm |Lm |B,Mm V, M | ma, S, My, %
% M
2,0 25,0 10,0 |20
3,0 |20 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 |[bmM |Lm |B,m V, ™M | may, S, My, %
% M
3,0 |30 20,0 | 2,0
3,0 |20 50,0 | 3,0
50 |50 40,0 | 10,0
50 |50 70,0 | 20,0
50 |10,0 | 80,0 | 30,0
Bapuant Ne 8
hvm |bm |Lm |B,wMm V, M | ma, S, My, %
% M
1,50 | 3,0 |10,0 |2,0
2,50 14,0 |30,0 |30
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
hv |bMm |LMm |B,Mm V, M® | M.y, S, My, %
% M




3,0 5,0 15,0 | 2,0
3,0 10,0 | 30,0 | 3,0
3,0 |40,0 [ 30,0 | 10,0
5,0 5,0 80,0 | 20,0
10,0 | 10,0 | 50,0 | 30,0
Bapuant Ne 10
hm |[bmM |Lm |B,m V, ™M | may, S, My, %
% 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 |50 80,0 | 20,0
50 |50 50,0 | 30,0
BapuanT Ne 11
hm |[bMm |Lm |B,w™m V, M | ma, S, My, %
% M
1,5 2,0 [10,0 |20
15 |20 |10,0 |3,0
2,0 50 |50,0 | 10,0
3,0 50 |70,0 | 20,0
10,0 | 3,0 | 100,0 | 30,0
BapuanT Ne 12
hm |bm |Lm |B,m V, M® | ma, S, My, %
% M
50 |5,0 100,0 | 2,0
50 |50 |50,0 |3,0
50 |5,0 |50,0 |10,0
10,0 | 10,0 | 100,0 | 20,0
10,0 | 10,0 | 80,0 | 30,0
Bapuant Ne 13
hvm |bMm |Lm |B,m V,M° | ma, S, My, %




3,0 [3,0 |60,0 |20

40 |45 |100,0 3,0

40 |50 |30,0 |10,0

50 |10,0 | 50,0 |20,0

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

Bapuant Ne 14

hm |bMm |[LwMm B, m V, M | ma, S, M* | My, %
%

2,0 |30 |200 2,0

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

40 |4,0 |50,0 10,0

50 (4,0 |70,0 20,0

50 |50 |70,0 30,0

BapuanT Ne 15
hm |bm |Lm |B,m V, M® | ma, S, My, %

% >

3,0 [3,0 |60,0 |20

40 |45 |100,0]3,0

40 |50 |300 |10,0

50 |10,0 [50,0 | 20,0

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

BbiBOjbBI:

Ha ocHOBaHMM TIOZICUETOB CZIe/IaTh BHIBO/bI M3MEPEHBI JIU TeOMeTpUYeCcKHe rapameTphbl BEIPabOTKH C
JOMyCTUMOHM ONTUMa/IbHOW MOTPEIHOCTHIO.

Beruvcnoun CTYyAEHT

ﬂaTa 20 r. (@pynma) ( Pamums, 1.,




IlpakTnueckasi padora Ne 6

BbIunc/ieHHe MOrpenrHoCTy onpe/ie/ieHns ()oTorpaMMeTpruuecKuX KOOPAMHAT TOUeK
KOHTYpa CeueHHUsi BLIPaOOTKH.

Ilens paboThl: 03HAaKOMJIEHHE CTYAEHTOB C BBIYMC/IEHUSMH TIOTPEIIHOCTA TIPH OTpeesieHnd
KOOpJMHAT ToueK 00beKTa (POTOKOHTYPHBIM METO/[OM.

[TorpemHoCTb orpe/ieieH sl TJIOIIAIU TTOTIePeUYHOr0 CeUeHUsT BhIPA0OTKU SB/sIeTCS] (GyHKIHeH
OT TOTPEITHOCTA U3MEPEeHUsI PaCCTOSIHUS OT 1[eHTPa MCTOUHHMKA CBETa JI0 MOBEPXHOCTH BhIPAOOTKH, T.€.
OT TIOTPELLHOCTHU onpe/enieHus: (HOTorpaMMeTPUUeCKUX KOOPAUHAT Xg, Zg.

[TorpenHocThb onpeiesieHys: KOOPAUHAThI X¢ BEIUMC/ISIETCS 110 (hopMmyJie:

[
[y2...2 . z., 2
(X mBE-FBCmI-FXd?mf

m‘&,@:i \

|

rge ripuBeJeHHbIE IaHHbIe /I BCeX BAPUAHTOB OJHHU U Te XKe

e, _norpeHoCcTs usMepeHus 6asuca pOTOCHEMKH,

11 X m

= — JIOr'PeIHOCTb U3MepeHUd KOOpAWUHATHI **, = +D’1MM'

* - )

m, = 10,001, .

3

Mf _ morperHoCTs onpezieieHust HOKYCHOTO PacCTOSHUS

X_ TIpeBbIlIeHNe TOYKU KOHTYpa Hafl TOYKOH L[eHTpa UCTOYHUKA CBeTa X=50mm.
My, 0

B pesynbraTe pacueToB  “¢ He JOJDKHA NpeBbIaTh 4%.

Bce paHHble mipuBefeHbl 10 BapuaHTaM B Tabmume Nel. IlorpemrHocTs —ompezieneHus
(hoTorpaMMeTpHUUeCKUX KOOPAMHAT TOUEK KOHTYpa CeueHust IPOU3BOAUTD B Tabsuile Nel

Tabmmia 1
Bricota Kooppaunara | basuc [TorperHocTh OMpeneneHus
ceueHUs dboTocheMKH | KOOopAUHATHI Xy B %
BbIpaboTKy | X M B, M
h. M f =|f =|f =|f =

30mm | 32vmM | 50mmM | 58mMm

Mxg Mxg Mmxg Mxg




Bapuanr 1

5 2.5 2.0
3.0
10.0
20.0
30.0
Bapuanr 2
Mxy | Mxe |Mxe | Mxg
10 2.5 10.0
13.0
5.0
3,8.0
3.0
BapuaHr 3
Mxy | Mxe |Mxe | Mxg
7 4.5 12.2
5.0
4.1
3.0
2.0
Bapuaur 4
Mxy | Mxe |Mxe | Mxe
15 3.5 2.0
3.0
10.0
20.0
30.0
BapuaHT 5
Mx¢ Mx¢ | Mx¢ | Mxg




3.5 2.0 13.9

10.0

6.0

5.0

4.0

7.5 4.0 2.0

3.0

10.0

20.0

30.0

Bapuant 7

Mmxg Mmxg Mxg Mxg

10 5.0 2.0

3.0

6.0

10.0

20.0

12.5 6.0 2.0

3.0

10.0

20.0

30.0

15 7.5 5.0




7.0
10.0
15.0
20.0
Mx¢ Mx¢ | Mx¢ | Mxg
Bapuant 10
Mxe | Mxe | Mxe | Mxg
4 2.5 2.0
5.0
11.0
15.0
25.0
Bapuant 11
Mxe | Mxe | Mxe | Mxg
7 2.5 1.0
3.0
7.0
9.0
11.0
Bapuanr 12
Mxg | Mxe | Mxe | Mxg
15 5.0 6.0
13.0
15.0
20.0
30.0
Bapuanr 13
Mxg | Mxe | Mxe | Mxg
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

Bapuanrt 15

Mx¢ Mxg Mxg Mxg

10 4.5 2.0

3.0

10.0

20.0

30.0

BbiBoABI:

Ha ocHOBaHMM TIpOW3Be/IeHHBIX IOJCUETOB CZe/IaTh BBIBOALI O MPaBHJIBHOCTU OIpe/eseHus
KOOpAWHAThl Xy U OTpejesieHrsl TIOrPelHOCTH (OTOrpaMMeTPUYeCKUX KOODJMHAT TOUeK KOHTypa B
CeueHHU BbIPAOOTKU.

Beruncnun crygeHr

'Z[aTa 20 r (Tpynna) ( Pamwms, 11.0.,)

Bonpocbl k 3auemy npakmuueckux pabom

Pabora Ne 1



1. Kakyro cbeMKy HasbIBarOT IJIaHOBOU ?

2. Kakyro cbeMKy Ha3blBatOT MepCreKTUBOMN?

3. YTo BXOJUT B TEXHUUECKOE 3a/jaHKe TJIaHOBOM a3po(OTOChEMKHU?

4. Ort yero 3aBucUT MaciiTab ortorpadupoBaHusi?

5. Onsi uvero mianupytoT mnpogosibHble (P) u momnepeunbie (Q) TEpeKpBITUS MeXIY

CHUMKaMM CMeXXHbIX MapIipyTOB?

Pa6ota No 2
1. Kakue crioco6bl U3rotoBeHust (hOTOCXeM MPUMEHSTIOTCS B (JOTOTPaMMETPUH?
2. Uro Takoe oTocxema?
3. C yBenuueHHeM pa3MepOB TePPUTOPUH, ILIOL[aZb KOTOPOM U3MepSIOT 1o oTocxeMaw,

TOYHOCTBH pe3yJibTaTa OyzeT Bo3pacTatb. OOBsICHUTE UK ONIPOBEPTHETE 3TO YTBEepPXKeHMUe.

4. ByayT ¥ 0HAKOBBIMHU pacXO’KIEeHHsI Ha KOHTPOJUPYEMBIX TOUKAaX TMPH M3rOTOBJIEHUH
KOHTPOJIsI TIPU U3rOTOBJIEHUM (DOTOCXEMBI C OJJHUX U TeX >Ke CHUMKOB Pa3HbIMU MeTOZaMu?

5. [lpu olLleHKe KayecTBa WM3rOTOBJEHHS (DOTOCXEMBI, UTO SIB/SIETCS TIPEANIOUTHUTE/TbHEe
ny6sieT uu BhIpe3 U royeMy?

Pabota Ne 3
1. Ha kakoMm »3Tame 4e/ji0oBeK MOXeT aKTMBHO BJ/IMATb Ha KayecTBO I10/Iy4aemMoro
M300pa>keHusl.
2. OT uero 3aBUCUT (PoTOrpacrueckoe KauecTBo.
3. UTo Ha3biBaeTCsd HAKUAHBIM MOHTa)KEeM.
4. C Kakoi LiesIbto OLleHMBaeTCs (POTOrpaMMeTpUUYecKoe KaueCTBO M0/IyUeHHbIX CHUMKOB.
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HanHoe yuebHOe mocobue mo aucuumiHe «DOTOrpaMMeTpHsi M JUCTAaHLMOHHBIE METOJbl 30HAUPOBAHUS 3eMITH»
COCTaBJIeHO B COOTBETCTBUM C ZlelcTBYrOLMM ["ocy1apcTBeHHBIM 00pa30BaTebHBIM CTaHJAPTOM M pabourMHU MPOrpaMMamMu
W TpeJHa3HaueHO /i CTY/eHTOB OYHOTO W 3a0YHOro (akKy/ibTeTa MapKIIeHZepCKOW CIelUaJbHOCTH B KauecTBe
PYKOBO/ICTBA TIPH M3yUeHWH Kypca U MPU BBITIOJTHEHUH TTPAKTHYeCKUX paboT.



I'masa 1 OBIIIUE CBEJEHUSA 110 ®OTOI'PAMMETPUN

1.1 IpemeT oTOrpaMMeTpUy, €ro CoZiep’KaHue U 3a/jaunt

dororpaMMeTpusi — TeXHUYeCKas HayKa O MeToJax orpeeseHus GOpMbl, pa3MepoB U I0JI0’KEHUs] 00BEKTOB TI0 UX
¢doTorpadrueckomy H300pakeHHI0. XapaKTePUCTUKH 0ObeKTa MOTYT M3ydaThCs TI0 ero M300paKeHHI0 Ha OAWHOUYHOM
CHHMKE WM TI0 T1ape MepeKphIBaloLMXCsl CHUMKOB, TIOJIy4eHHBIX M3 Pa3/lMuHbIX TOUEeK MpocTpaHcTBa. Ecv ripu nsydyeHun
00BeKTa UCIOMB3YIOTCS CBOMCTBA OJUHOYHOTO CHUMKA, TO TaKOW METOZ, MoTyueHus: HeoOXoAMMOW MH(OPMaIi Ha3bIBalOT
¢dororpammerpruecknuM. Ecmu ke OH W3ydaeTcss IO Tape IepeKpbIBAlOIIMXCS CHUMKOB, TO MeTOZ Ha3bIBaloOT
crepeodoTorpammerpruueckuM. OcHOBHasi 3agada (QororpamMmeTpurt — Tomorpaduyeckoe U CreLasbHble BU/IBI
KaprorpadupoBanusi. doTorpaMMeTprueCcKre MeTO/bl MO3BOJISIOT KOHOMHO U [IOCTaTOYHO TOYHO peIaTh IpUK/IaJHbIe
WHKeHepHble 3a7jaui. Bce paboThl BBIIOMHSAIOT 10 HeraTvBaM WM (POTOCHMMKaM, IOTyueHHBIM Kak (ororpaduueckumu
CbEMOYHBIMHU CHCTeMaMH, Tak U HedoTorpadmuecKuMyd CheMOUHBIMH cuUcTeMaMu. TexHosiorysi 06paboTKM CHHUMKOB IIpU
MOTyYeHHH OT JBYX CHEMOYHBIX CHCTEM BBITIOJIHSIOTCS aHAJIOTMYHO 110 CHUMKaM. TeXHOJIOTHsi 00pabOTKH CHUMKOB BXOJUT
B paMK# (hoTOrpamMMeTpHH.

BBITO/THEHHIO MeTPHUUECKUX AeHCTBUI TIpe/IIeCcTByeT MpoLecc 0TOopa MoAsiexKalux U3MepeHHI0 UM HaHeCeHU 0 Ha
M3rOTaB/IMBaeMble TUIaHbI ¥ KapThl 00beKTOB. Omno3HaBaHUe 3THX 00BEKTOB, ONpe/ie/ieHHe UX KaueCTBeHHBIX W UMCIEeHHBIX
XapaKTepUCTHK, HaHeCceHHe WX TIONIOKeHWS] WIW TPaHUI] TPOCTUPAHUS W BBIPAKEHWE TOJyUYeHHBIX JAaHHBIX YCIOBHBIMU
3HaKaM{ Ha3bIBAIOT JlelM(pPUPOBaHNEM. DTOT TIPOLIeCC SIB/SETCS HEOTheMJIEMOM YacTbIO [JaHHOW HAyKu U SIBISIETCS



TeXHOJIOTHel TIpM WCTO/Ib30BaHUM a’pPOCHUMKOB W KOCMHUECKUX CHHUMKOB [yisi KapTorpaupoBaHUs TeppUTOPHUH.
doTtoTonorpadus periaeT 3afauy co3aHus Tonorpaduueckrx KapT ¥ IJIaHOB ¥ TIOCTPOeHHs MG POBBIX MO/esiell MeCTHOCTU
C WCronb30BaHWeM MarepranoB ¢ortocbeMkH. OHa siBisieTcss pasfesioM  Qotorpammerpun. Komriekc mporjeccos,
BBITIOTHSIEMBIX [IJIS1 CO3/JaHUsI 0 CHUMKaM TONOrpaduyeckux KapT U TJIaHOB, Ha3biBaeTcst (OoTOTOmorpaguuyeckoil CheMKOH.
B 3aBMCHUMOCTH OT TeXHMUECKHUX CPeJCTB, MpPUMEHseMbIX [yisi (oTorpadvpoBaHus MECTHOCTH, Pa3/MUalOT [Ba BHA
¢ororonorpaguueckoil CheMKU: HazeMHY0 (hoToTororpaduueckyro, a3podoToTonorpaduueckyto, B TOpDHOM MeCTHOCTH UX
WHOTa KOMOMHUPYIOT.

1.2 HasewmHas crepeodoToTororpaduyeckasi CbeMKa

HazemHass cmepeocpomoepammempuyeckasi csemka — 3TO COCTaBjeHHe IlaHa IMyTeM 00pabOTKW CHUMKOB MECTHOCTH,
nosyuyeHHbIX (oTorpadrpoBaHUeM ee KaMepaMH, YCTaHOB/IEHHBIMH Ha 3eMHOM MOBEpXHOCTH. Takylo CheMKy 0COOeHHO
YacTo MPUMEHSIIOT 1PY CheMKe TOPHOM MeCTHOCTH.

®dororpadrpoBaHre MECTHOCTH BBITIONHSIOT (POTOTEO0/IUTAMH, @ B HACTOsIII[ee BpeMs vaille LM($pOBbIMU (HOTOKaMepaMHu.
domomeodonum — TipubOp, TpPeACTaB/SIONMN C000H (QOTOKaMepy C OPHUEHTHUPYIOIIMM YCTPOMCTBOM, CIY>Kall[UM [iJisi
OpHMeHTHPOBaHKs (hoTOKamMephbl B HY>)KHOM HaripaBieHnd. Ha (puc. 1.1) mokasan dotoreogommt P30 ¢upmer Bunsg (OPT), B
BepXHeH yacTH KOTOPOTO yKperyieH TeO/0/INT, KOTOPbI MCII0/b3YeTCsl Kak /ISl OpUeHTUPOBaHWs ()OTOKaMephl, TaK M Jisi
BBITIOJTHEHUS HEOOXOZMMBIX YTJIOBBIX M3MepPeHHH. Y4aCcTOK MeCTHOCTH (oTorpadupyroT u3 AByx Touek S; u S, (puc.1.2).
PaccrosiHvie Mex/y HUMH HasbiBaeTcsi 6asucom ¢ororpadupoBanusi. B pesynbrate (ororpadmpoBaHuss MeCTHOCTH Ha
CTEKJISIHHOW (OTOIJIaCTHHKE, MOMEIeHHOW B KacceTy (hoToKaMepbl, (UKCUPYeTCsl CHUMOK - M300pakeHHe MeCTHOCTH U
KOOp/iuHaTHbIe MeTKH (puc. 1.3).

Puc. 1.1 ®otoreoponutr P30



X

R
e

Puc.1.3 ®oTOCHUMOK (J1€BbIiA)

Ha cHuMKe u3MepsitoT KOOpAWHATEI W300paKeHUH TOUeK MECTHOCTH U MX MPO/I0/IbHBIE Tapaiiakchl. KoopqUHATHBIMU OCSIMU
CHHMMKa CJIy>KaT OCH X U Z, IPOXO/slljie yepe3 KoopuHaTHble MeTKU. Ha (puc.1.3) nokasaH CHUMOK U Ha HeM - KOOp/IMHAaThbl
X1 ¥ z; U300paykKeHUst m; TOUKU MecTHOCTH M (cM. puc.1.2). I[Ipy U3roToB/eHUH U I0CTHPOBKe (POTOTEO/0MUTa CTPEMSTCS,
uyToOBI NepeceueHre O 0Cell X U Z COBIMAZAIO C IJIABHOM TOUKOW CHUMKA, TO €CThb C TOUKOM MepeceueHusi TVIOCKOCTH CHUMKA
IJIaBHBIM JIyYOM - TIPOEKTHPYIOILIMM JIy4OM, NepreHAUKY/ISPHBIM K TUIOCKOCTH CHMMKa. HopMasbHbIM C/lyyaeM CbEMKHU
CUMTAIOT TaKoH, Korga mnpu (ororpadmpoBaHny TIaBHbIA ay4 (orokamepsl S:0; (puc.1.4) ycraHaBIMBaKOT B
TOPU30HTa/LHOE TIOJIOKEeHHe W B 00enX TOukKax (S; W S,) HamlpaB/sIOT TMepreHuKyJasapHO 0Oasucy. Ho uacTo chemky
BBITIOJIHSIIOT C OTK/IOHEHVEM TJIaBHBIX Jiyuell 0T HOpMa/M K 6a3uCy Ha OZ[IHAKOBBIE WM ia’Ke pasHble yIvbl. I1o pe3ysibratam
V3MepeHHH BBIUMC/ISIIOT IPOCTPAHCTBEHHBIE KOOPJUHATHI TOUeK MECTHOCTH, BEIpa’KeHHbIe B (JOTOrpaMMeTpHUUecKoi crcTeMe
koopauHat S XYZ (cm. puc.1.4 a u 0).

¢ goTorpammeTpuueckiuMu KoopauHatamu X, Y, Z:

a — TIPOeKLMs1 Ha TOPU30HTA/IbHYIO TVI0CKOCTh S1XY;

6 — MPOEKILMs HAa BEPTUKAIBHYIO MI0CKOCTh S1YZ

Hauanom ¢ororpamMmmeTpruecknx KOODAMHAT CIY)KAT LIEHTP TpOeKIyu jeBoro cHuUMKa S;. Ocu X u Y nexar B
TOPU30HTAIFHOM IJIOCKOCTU. 3a OCh Y TIPUHSTO HaTpaBjieHHe T/IaBHOTO Jiyda GoTokamepsl O:S;, a ocb X mepreHAUKy/IsipHa K
HEMy W TIPY HOPMalbHOM CJ/Iy4ae ChbeMKH JIE)KUT B OFHOW OTBECHOW IIOCKOCTH ¢ Gasucom. Ochk Z HampaByieHa BBepX TI0
otBecHoU HUU. Touku O; 1 O, — r71aBHbIe TOYKH JIEBOTO U TIPABOT0 CHUMKOB. Touka MecTHOCTH M 1300pa3uTcs Ha JIeBOM
CHUMKe B TOUKE Mj, a Ha NIPaBOM — B TOUKe M,. [/ Bbiunc/ieHus: (oTorpaMMeTpruuecKux KOOpAUHAT TOUKKA M UCTO/b3YIOT
ceyrole OueBH/IHbIe COOTHOLLIEHMUS:
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rae X, Y, Z — goTorpamMmeTrpuueckrie KOOPAWHATHI TOUKU M; p — TPOJOJBHBIN Mapa/uiake (p = X» — Xx1); [ — (okycHoe
paccTosiHue KaMmephl;
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Puc. 1.4 CesA3b KOOPUHAT X, Z Ha CHUMKAaxX

B — ropu3oHTanbHOe NTPOosIoKeHHe 6a31ca, KOTOPBIM M3MepSIIOT C OTHOCHTEJTBHOI MOrpPeIIHOCTBI0, He TpeBbiiarorei 1:2000.
U3 cooTtHoteHu#t (1) BbITeKarOT (hOPMYJIbI /17 BEIYMC/IEHUsT (OTOrpAMMETPUYECKUX KOOPAWHAT:

B B g
F—;Hf, X—;HILE—;HZI (1.2)

[Tpu cbeMKe 3HAUMTE/IBHBIX YUaCTKOB MeCTHOCTH (oTorparpoBaHie pasHbIX ee YacTell MPUXOAUTCS BBITIOMHSATL C pasHbIX
6a3ucoB, rojyuass KOOpJUHATHI TOUEK MECTHOCTH B pasHbIX (hoTOrpamMeTpuueckux cucremax. OT ¢oTorpaMMeTpHuecKux
KoopauHat X, Y, Z nepexoJaT K reofie3suyeckuM MpsMOYroJIbHbIM KOOpZMHAaTaM, HarpuMep, koopauHaram ['aycca—Kprorepa
X, y ¥ HOpMasibHbIM BbicoTaM H. IIpy HOpMasibHOM cilyuae CbeMKH 3TOT Tepexo/ BBITIOJIHSIOT, UCII0/b3Ys (POPMYJIbL:

M =xs1 —Xsina+ Yros o (1.3)
yM =vysl 4+ Xeos e+ Vino (1.4)

HM = Hsl +7Z (15)



T7e Xm, Ym, Xs1, Ysi— I'€0Ofle3Mueckue NMPsSMOYTo/bHble KOOpJAWHAThl NMuKeTa M W 1jeHTpa mpoekTtupoBaHust Si;; H.u Hg—
BBICOTHI T€X K€ TOYeK; a - AVPeKLMOHHBIN Yroa ocu Y, TO eCTh HarpaB/ieHUs TJIaBHOT'O jy4a (pOTOKaMepbl
0,S:. KoopauHatel ¥ BBICOTY LieHTpa IPOEKTUPOBAHHS, a TakKe AMPEKIMOHHBINA yros HampaBiaeHuss O;S; OmpefensioT
MPUBSI3KOM K OIOPHOM Teo/ie3nyeckKoil ceTH. BBIUMCIMB KOOpAMHATBI U BBICOTHI [JOCTaTOUHOIO YWC/Ia TIMKETOB,
pacriosiaraeMbIX B XapaKTepHBIX TOUKax KOHTYPOB U pesbeda, M HaHeCs UX Ha TUlaH, BbIUEPUMBAIOT OUYepTaHHsl KOHTYpPOB U
TOpU30HTaMN. Briuncienys u rpadrueckrie TIOCTPOEHUsT aBTOMAaTH3MPOBaHbI M BBITOJIHSIOTCS 110 CTaHAPTHBIM IporpaMMam
Ha 1udpoBoi doTorpammerprdeckoit craniun LIDC, BKrOUarojeil KOMITbIOTep, JUCIUIeH, YCTPOWCTBA BBO/Ia U BBIBOJA
nHpopmauH, B ToM uncie rpadornocrponTens. CHUMKE MecTHOCTH BBOAsATCS B LIOC B nmdposom Buze. st sToro, eciu
n300pa’keHre MeCTHOCTH TOyueHO Ha (OTOMyIaCTMHKe WM (oTobdymare, ero CKaHHUPYIOT W Tpeobpa3yroT B IM(POBYIO
tdhopmy. Ipu GororpadupoBanum 1{UbPOBLIMU KaMepaMU Cpa3y ToJyuaroT LydpoBbie CHUMKU. B pe3ysbTare nociefyoliei
00paboTki CHUMKOB (opmupyercss 1dpoBas Mofielb  MECTHOCTM W TIpM HeoOXOJUMOCTM Ha TpadorocTpouTesie
BbIUepUMBaeTCs MylaH MeCTHOCTU. OTMeTHM, UTO Ha3eMHasi cTepeodoTorpaMMeTpuuecKasi CheMKa MPUMEeHsIeTCsl He TOJIBKO
JJIs coCTaB/jeHusl TulaHOB MecTHOcTH. dotorpadmpyst ¢acagbl 3[4aHUM, apXUTeKTYpHble M HCTOPUUECKHe TMaMSTHHKH,
CO3Zal0T UepTeXkH, MoAPOOHO OTpajkarollye JeTand UX (OpPMbI, I103BOJISIOLIME BLINIOIHATE TOUHBIE UX 00MepbI M CO3/jaBaTh
JIOKYMEHTBI, WCIIO/Ib3yeMble B TIOC/eYIOIIeM, HarpyuMep, TIPH pecTaBpalMoHHBIX paboTax. OueHb yacTo (HOPMYJIBI AJist
orpefie/leHUs] KOOPJAMHAT TOYEeK MeCTHOCTH MO Iape Ha3eMHBbIX CHMMKOB CTapaloTcs ynpocTuTb. C 5TOW MO3ULUM B
3aBUCUMOCTH OT TIOJIOKEHHUs] CHUIMKOB B MOMeHT (oTorpadipoBaHus Pa3/IMyaroT MSATh OCHOBHBIX C/ly4yaeB (BU/IOB) CheMKH:
HOpMaJ/IbHBbIM, PABHOOTKJIOHEHHBIN (CKOIIEHHBIM), KOHBEPreHTHBIM, DPaBHOHAK/IOHHBIM W 00uMH (TTpOU3BONIBHEIN). B
HaseMHO# ¢oToTonorpayy yailje BCero NPUMEHSIOT MepBble 7Ba. [Ipy pellleHMM cCriellanbHbIX 3afa4 TOMYJsipeH U
KOHBEPreHTHbIM CJly4ali, peke PpaBHOHAK/JIOHHbIA. IIpY KOHBEPreHTHOM Cjydae CbeMKU IJlaBHble JIyud CHHUMKOB
TOPH30HTa/IBHBI, HO He TapasiebHbl APYT APYTY, @ OCH X Ha CHUMKax ropu3oHTasbHEI (puc. 1.5). To ecTb ¢y # ¢, 0= wn=

K= K,=0.Yron y MeXy, I'NIABHBIMU JIy4daMHU JIEBOI'O W IMPaBOI0 CHHMMKOB HA3BIBAIOT YIJIOM
KOHBepreHury, ecjiv Jiyun CXo44aTcCs, U yIJiOM JMBepreHiy, eC/ii OHU PaCXo4AaTCA

(118)

41Y3 Aspodotoronorpaduueckas CbeMKa.

OCHOBHBIM BH/IOM TIIpM TomorpaduueckoM KapTUpOBaHUH B
maciirabax or 1: 100 000 zo 1: 500. (DTOFpa(l)l/%OBaHI/I MecTH@CTH B 5TOM c/lydae TIPOM3BOJUTCS a3podoToaraparoM,

CHEMKHU SIBJISIIOTCS: ]'[eTHOC'béMOL%—gILI CRIIt PAMMeTPUUYECKUH.
B 3agauy jileTHOCHEM

MaTepuajioB CbeMKH U U3T0TO 1 yioyueHbl He LU(POBBIMU KaMepamu).

B Ttonorpado-rey, QUTb OIpefie/ieHre Teofie3nYecKux KOOpAMHAT Todek
MEeCTHOCTH, U300pasuBII (T \DIIO3HAKAMU. VX UKCII0 3aBUCHUT OT MPUHSATON TeXHOJIOTHUH
ChbeMKU U ee MaciD o-reqrpaduueckux ycsioBui paiioHa pabot. B Tomorpado-

oTipefiesieHNe UX XapaKTepUCTHK.

doTorpaMMeTpHUUeCKHI TIPOL[eCC COCTOD CTYIIeHUH OMOPHOro ODOCHOBaHWS CHUMKOB C HCIO/Ib30BaHHEM
JaHHBIX IOJIEBEIX Teoflesuyeckux paboT U TOKa3aHM¥\CrelnpubOpOB, COCTaB/IeHWM TJIaHA WM KapThl, KOTOPhIE 3aTeM
0()OPMJISIOT ¥ Pa3MHOXKAIOT, LIM(PPOBBIX MO/je/ieli MeCTHOCT) 1 (DOTOI/IAHOB.

1.5 OcobenHocTr a3padoTGrRUNBPPIBIErEDTHEMIAKY KaPbepOB

A3podoTOCHEMKY Kapbepa BBIMOJHSIOT C LIe/IbI0 COCTaB/IeHHUs U TIOTIOJTHEHHS TI/TaHOB TOPHBIX BEIPAOOTOK, OTBAJIOB,
XBOCTOXPaHW/IMIL], [IPOMIUIOIIAZIOK, CK/Ia[i0B TOTOBOHM IPOJYKLMHU, U [PYrMX OOBEKTOB, a TakKe [y IOCTPOEHHS UX
LM(POBLIX MoJiesiel 1, pu HeoOxoAUMOCTH, GoToryiaHoB. Ha opraHu3aijuio 1 apaMeTps! a3podOTOCHEMKH BIIUSIOT: MECTO
pacrio/io)KeHre Kapbepa, ero pa3Mepbl, MPOHU3BOAWTENbHOCTb, TEXHOJIOTUS pa3paboTKH, MaciiTab COCTAaB/sSeMOro IUIaHa,
rapamMeTpel TOPHBIX BbIPAaOOTOK W Jpyrve ¢akTopel. IIpy TIPOEKTUPOBAaHMM CbEMKU YUWTHIBAIOTCS TpeboBaHMs
JeUCTBYIOIIEM MapKIeH/[epCKON HMHCTPYKIUM, KOTOpas, B UaCTHOCTH, YCTAaHAB/IMBAeT JiBa MaciiTaba MapKILeHjepCcKux
raHoB: 1:1 000 u 1:2 000. ITpenmMyiijecTBEHHBIM METO/IOM COCTaBJ/IeHUsI TIJIaHa SIBJISIETCS CTepeoTororpaduueckasl CheMKa,
TIPY 3TOM TIpe/lyCMaTpPUBAETCs CIIJIOIIHAS MTPUBsSI3Ka CHUMKOB, TaK Kak IIPOMEKYTOK BpeMeHU MexXZly (hoTtorpadrpoBaHreM H
TI0JTyYeHreM OKOHYaTeJbHOro TMPOAYKTa BeCcbMa OrpaHuueH (BCero HeckKonbKo JHeif). OCHOBHBIMM TPOL{ECCAMU, ChEMKHU
SIBJISIOTCS: COCTaB/leHWe IIpOeKTa, BBIOOp, 3akperjieHWe W MapKUPOBKY TOUeK CheMOYHOI'0 OOOCHOBaHMUs, BBIIIOTHEHHe
JIMHEMHO-YTJIOBbIX M3MEePeHHH U BBIUMC/IEHHe KOODJMHAT TOueK, JIeTHOChbeMOUHBIN Tpoliecc, cTepeoobpaboTka CHUMKOB U
COCTaB/IeHHe I71aHa, KakK B IjU(pPOBOM BH/E, TaK U Ha ’KecTKOW ocHoBe. CheMKY Kapbepa BbITIO/IHSIOT NepruoAnYecKH, Kak
NIpaBU/IO, OAIMH pa3 B Mecsll, IpuueM (oTorpa(upyroT ero He paHbllle, UeM 3a MSTh JHeW [0 KOHIla Mecsilja, ecly orjara



00beMOB M3BJIeUEHHST TOPHOW MacChl TIPOM3BOJUTCS 110 MapKIIeljepckuM 3aMepaM. JIeTHOChbeMOYHbIe pabOoThI BHITTOTHSIOT
CreL[MaIM3UpPOBaHHbIe OpraHM3alud. B oT/iMume OT JpyruXx OOBEKTOB TOpHBIE BHIPAOOTKM KapbepoB pacIiojiararoTcs Ha
pasnuuHOM riyOuHe, U KOTja UMcIo ycTymnoB Oosee 10-15, ycioBUS ChbeMKU Ha BePXHUX U HIKHHUX TOPU30HTAX pa3/IMUHE,
4TO CJIeZlyeT YUUThIBaTh IIPU COCTaB/AeHUH npoekTa. Hanbonee s3¢dexTrBHa cheMKa IpymMIibl 61M3K0 paconoKeHHbIX JPYT K
IPyry KapbepoB. B 3ToM ciyuae 006pabOTKy MareprasioB MOXKeT OCYILECTBJSTh e[WHas —ClieldaJu3dpOBaHHast
¢doTorpammerpudeckas 1abopaTopus.

Mapkiueijepckye Tj1aHbl B OCHOBHOM COCTaBJISIFOTCSI Ha YHUBEPCABHBIX CTepeodoTorpaMMeTpHYecKUX mprbopax
(aHaMMTHYECKUX WM aHA/IOTOBLIX). B mocieHeM ciydae mpejnouTeHrHe OTAAlOT IPUOopaM, Y KOTOPBIX OOJIBIION JUara3oH
riepeMelrieHU MOCTHKA OTCTOSIHUM, 6oraThiii BbIOOP Ko3dduiieHTa npeobpa3oBanus Maciitaba CHUMKa K MacIuTaby ruiaHa
Y KOTOpBIe 0becrieueHs! nepudeprieli 1/is1 aBTOMaTH3aL[MH MPOLIeCCOB COCTaB/IeHH TIaHa.

ITpu cocTaBneHUM MPOEKTa UCMOJB3YIOT T1aH Kapbepa Maciuraba 1:5 000 wmm 1:10 000. [JaHHBIMU TIpU pacyeTe
11apaMeTpoOB JIETHO-CheMOUHbIX paboT sBMsOTCS KOHGUrypalys U rinybuHa Kapbepa, Maciitab COCTaB/IseMOro IjiaHa,
TpeOOBaHMSI K TOYHOCTH OIpefie/ieHdsi OOBeMOB BCKPBIIM U A00BIUH, TEPHOJUYHOCTb CHEMKH, BO3MOKHOCTU
oOpabarsIBaroIKMX PUOOPOB. 3aJaya pacyeTa MapaMeTpoB a3poOTOCHEMKM MHOroBapuaHTHa. ONTHUManbHO TO pelleHue,
TIpY KOTOPOM TIJIaH BCEro yuacTKa COCTaBIISIeTCsl ¢ TpeOyeMoi TOUHOCTBIO TIPH MUHUMA/IbHOM UYHMCJIe MapIIPyTOB ¥ CHUMKOB
B MapmpyTe. Hawmyunmii BapuaHT, ecji HarpaB/ieHHs] MapLIpyTOB TapasulesibHbl OCHOBHOMY (DPOHTY BeZleHHSI TOPHBIX
pabot. IIpuueM ecTecTBeHHO CTpeM/ieHHe OOOWTHCH TOMBLKO OJHWM MapLIPyTOM, eC/Ii Kapbep MMeeT BBLITSHYTYIO (opMmy.
[To3TOMy pacueT HauMHAKOT C W3MEPeHWs ero MMpWHBI L M BBIUMC/IeHUs] BbICOTHI H dotorpadupoBanus no dopmyse

H ={fL/I, rpe | — bopmar kazpa, paBHerii 18cm. [Ipy 9TOM C/leflyeT YUYMTHIBATh, YTO MAcIITaGbl GOTOrpadupoBaHUs He

JIO/DKHBI ObITh Mesbue 1:10 000 — mpu cheMKe TOpHBIX BbIpaboTok B Macmrtabe 1:1 000 u chbeMKe A/l KOHTPOJIBHOTO
omnpeiesieHust obbeMa BbleMKH 3a [jBa rofa v 0Oosee aymrenbHbIM mepuog, 1:15 000 — ecu maciitab MapkiueliZiepckoro
miaHa 1:2 000, 1:5 000 — mpu cbeMKe CK/IaZ0B IOJIe3HOro uckornaemoro, 1:25 000 — mpu cbeMKe OTBajOB BCKPBILIHBIX
nopog. Pacuer ciiefyeT BeCTM OTHOCHTETbHO HIKHHX YCTYIOB, MaciuTad M300paKeHHsI KOTOPHIX OyZieT MUHUMA/IbHBIM.
OTcioga ciefyet, uto mpu riybute kapbepa Ao 300M MOXKHO HUCro/b30BaTe ADPA ¢ He6O/BIIUM (DOKYCHBIM PacCTOSTHUEM
(70 — 100mm). ITpu Gosiblieii riyOrHe GOKYCHOE pacCTOsTHEE MPUHUMAIOT PaBHBIM - 140 mu 200MM. Ecv yKa3aHHbIe BbILIe
TpeOOBaHUSI HEe BBIJEPXKHUBAIOTCA, TO (OTOrpadupyrOT HECKOJBKUMM MapLIpyTaMu C COOJIIOIeHHeM CJIeAYHOLIUX
TeXHUUEeCKHUX TpeDOBaHMM:

- 3aJlaHHOe IPOJ0JIbHOe IepeKpbiTHe CHUMKOB — 60 uu 80%,

- YIVIbl HAK/IOHA CHUMKOB — /10 3°,

M3MeHeHMe BBICOTHI 10J1eTa B Ipe/ie/iaXx MapiipyTa — He 6ojiee 50mM,
- JIOMYCTUMBINA cMa3 n3o6paxkeHus — 0.05MM.

AspodoTockeMouHOe 000pyZOBaHNEe YCTaHABIMBAIOT Ha camoyiete Tra AH-2 win Bepronete K-26.

I[pu exxeMeCsIUHOM CheMKe KapbepoB TmybOrHOM 0 200M KaXIyr0 cTepeonapy 00ecreurBaroT YeThIpbMs T/IaHOBO-
BBICOTHBIMU OTIO3HAKaMH, PacIoioXKeHHBIMH TI0 yrylaM 30HbI TIPOZIOJIBHOTO TiepeKpbITHs. Eciv riy6uHa Gosiblie, Wik Lie/b
CbEMKH - KOHTPOJIb OTpejiesieHuss 00beMOB BBIEMKH 3a JJIMTENbHBIA TEpHoj, HeOOXOAWUM [IOTIOJHUTETLHBIN BBHICOTHBINA
OI0O3HAaK B LIeHTpe cTepeornapkl. I11aHOBbIe T1/1aHOBO-BBICOTHBIE OII03HAKU — MAapKUPYIOT.

B mporjecce crepeoo6paboTKi BHeIlIHee OPHEHTHPOBAHME MOJENN OCYLIECTB/SIIOT HE MeHee 4UeM IO UeThIpeM
orio3Hakam. HeBsi3kKM Ha HHMX He J[O/DKHbI ObITb OfIHOrO 3Haka W mpeBblmaTh 0.4mMMm B twiane u 0.03% mo BbicoTe
(oTHOCUTENHHO BBICOTHI (hoTOrpadpripoBaHus Hafl, CpefHel TUIOCKOCThI0 CHUMAaeMOTro yuacTka) BpoBku ycTyria pucyroT npu
HeIpepbIBHOM BeJleHMH W3MepUTeIbHOM MapKW 10 WX BUAMMOMY KOHTYpPY Ha reoMeTpuUYecKOM Mmogenu. Eciu oTKocsl
YCTYTIOB MIMEIT CJIOXKHYIO (OpMy, TO KpoMe OPOBOK MPOBOJST TOPH30HTa/MM (MPUOMM3NUTENLHO TIOCepeIUHe OTKOCA) WM
HAHOCAT IPaHULIbI OChIKM. Ha XapakTepHbIX TOUKax OPOBOK U KOHTYPOB OChITIEH GEPYT BHICOTHBIE MUKETBI C TOUHOCTBIO /10
JETMMeTPOB. PacCTOSTHUS MeX/Ty CMEXXHBIMU TTUKETAaMH He [TOJDKHBI TTpeBbIIaTh 20M Tipu cbeMKe B Macirade 1:1 000 n30m,
ecy Macitab 1:2 000. TToBepXHOCTb B30PBAHHBIX TIOPO/| U300paXKarOT rOPU30HTANIIMU Yyepe3 2.5 - 5SM UM MUKeTaMu.

[Mpumep pacuera napametpoB ¢ororpadupoBanusi. Tpedyercsi cOCTaBUTD I1aH Kapbepa B MaciuTabe 1:10 000. Ipu
5ToM 1mpuHa L kapbepa — 1.2kM, riy6uHa — 170mM. O6paboTKy CHUMKOB MpEATO/IaraeTcs BbINOJIHUTb Ha TOTMOKAapTe C
TOYHOCTBIO M, U3MePEeHKs1 Pa3HOCTHY MPOAO/bHBIX Mapanaakcos 0.01mm.

B COOTBETCTBMH C peKOMeHJALMsIMU, NPUBEEHHBIMY BbIlIe, ONpo6yeM OOOWTHCH OJHHUM MapIIPYTOM, W JJIs
¢dororpadupoBanrsi ucronbp3oBath APA ¢ ¢dokycHbIM paccrosiHieM 70Mm. IIpy  3afaHHBIX 3HAUueHMSAX BBICOTA
¢ororpadupoBanusi, H=525M Haz, BepxHell MOBepXHOCTBIO (IIPY BBIYMCIEHUH pa3Mep Kazipa MpUHST paBHbIM 16 cM, 4TOOBI
He W3MepATh Ha Kpasx CHUMKa, rje Oosbllie WCKakeHWs1) W 695M — HajJ HKHUM YCTYIoM Kapbepa. Macmrtab
¢dortorpadupoBanuss Oyzer He MeHee 1:993, uro yzAoBieTBopsieT TpeOOBaHUSAM MapKIIeHAepCKOH HMHCTPYKLUM.
KosddunyenTt nepexoza or Maciutaba cHUMKa K Maciitaby cocTaB/seMoro IviaHa, oueBHAHO, Oyner paBeH 10, HO ripu
00paboTKe CHHMMKOB Ha TOIOKapTe TAKOW BapHaHT BO3MOXKeH. MOKHO OLIEHHTb M OXKH[AEeMYI0 OLIMOKY IO BBICOTE,

ucnone3ys dpopmyny: M, =2.3Hm P /b, rae b 6asuc doTorpadupoBanus B MaciuTabe cHUMKa (pumepHo 70mm). [Tocsie

TO/ICTAHOBKU TIPUHATBLIX 3HaUeHUW moayuuMm m,=0.22M. nu B oTHOcuTeibHOU Mepe 0.033%, uTo mpakTUuecKy B IOMYCKe.
Takum obpa3om, mpejiaraemMble TapaMeTpbl crepeodoToTonorpaduuyeckoll ChbeMKH Kapbepa BIIOJIHE KOPPEKTHBI U MOTYT



OBITE peaim30BaHbI.

I'napa 2 TEOMETPUYECKHWE OCHOBbBI ®OTOI'PAMMETPUN

2.1 LlenTpanbHast IpOEKILMsI CHUMKA M OPTOrOHa/IbHAasK ITPOeKLIs T1/1aHa.

JTro60ii a3po)OTOCHUMOK Mpe/ICTaB/sIeT COOOH LIeHTPATbHYO MPOEKIMI0 CHUIMAeMOTO YJacTKa Ha MECTHOCTH.

ITycte A, B, Cu D (puc. 2.1) TOUKH MeCTHOCTH, a S — LJeHTp npoekiuu. Torja TOUku rnepeceueHus a, 8, ¢, d MaockocTu P
C npoexkTupyroumu tyyamu AS, BS, CS u DS ecTb LieHTpa/IbHble MPOeKLIMY COOTBETCTBYIOIIMX TOUEK MeCTHOCTH. Takyro
)Ke L|eHTPa/bHYI0 IIPOEeKLI0 MOXKHO IOCTPOWTb W B TOM CJIydae, eC/d IUIOCKOCTh TNpoeKLuH P’ mpoBecTd MO YTyl
CTOPOHY OT LieHTpa MpPOeKTUPOBaHUS U Ha TOM ’Ke pacCTOSIHWM OT Hero. [leliCTBUTe/NbHO, ecy 3TO CesaTh, TO MOyYuM
TOuKM a’, 8, ¢ ' d, mpuuem cornacHo ycaosuio Sa’ =Sa, Sb'=Sb, Sc’ =Sc u Sd’ =Sd . Tlnockocts P mpoekiyu
JlaeT HeraTUBHOe (0OpaTHOe) U300pakeHHe TOUeK MeCTHOCTH, a P “— mosutueHOe (mpsiMoe). To eCTb, TIO3UTHB MOJTy4aeTcs,
Korjia 0OBeKT U TIJIOCKOCTh MPOEKIWH TMOMeIIeHbI M0 OZHY CTOPOHY OT LieHTpa NMpPOeKTUPOBAHWs, a HeraTWB, €C/IU OHU
PacIioyioykeHsbl 10 pa3Hble CTOPOHBI OT Hero. ITOCKO/IBKY HeraTvB M MO3WTHUB PacriofaraloTcsi CUMMETPUYHO OTHOCUTEIbHO
LieHTpa TIPOEKIMH, TO OHU OJMHAKOBBI (KOHTPY3HTHbI). OTMETHM, uTO H300pakeHHe 00beKTa Ha TMIOCKOCTH CHUMKA,
NO/lyyeHHOe B IIeHTPalbHOM MpOEeKIMH, Ha3bIBAaeTCsl IEepPCIeKTHBHbIM H300paxeHrHeM. Eciu LieHTp NpOeKTUPOBaHUS
niepeHecTd Ha GeckoHeyHO OOJIbIIOE PacCTOSIHHE OTHOCUTEIBHO MECTHOCTH, TO IIPOeKTHpYHoLjUe jayud OyAyT B3alMHO
napainenbHel. VX miepeceueHHe € TepreHAMKY/SIPHOM K HHUM IUIOCKOCTbIO /laeT OpPTOrOHA/bHYIO IIPOEKLMI0 TOovek
MecTHOCTH. B Tomorpaduy Takas mnipoekuust (TpM YCAOBUM, UYTO TPOEKTHPYIOIIMe JIy4d OTBeCHbI) Ha3blBaeTCs
TOPU30HTA/IbHOM.

OTyurie MeXXIy OPTOTOHATBHOM (TOPHU30HTATBEHOM) U LIeHTpa/TbHOU

Puc. 2.1 Puc.2.2

MPOeKLUsIMUA BUAHO Ha (puc. 2.2) Touku MecTtHOCTH A, B, C 1 D 1300pakatoTcsi Ha TJIOCKOCTH P B 1[@HTPaIbHOM
TIPOEKIIMKA B TOUKaX d, b, ¢, d, a B OPTOrOHA/IBHON MPOEKIUH — B TOUKAX do, Do, Co, do IIpH MEpEMEINIEHUH TJIOCKOCTU
TIPOEKIIMA B TIOJIOKEHWe P" B3auMHOe II0JIO)KEHHWEe TOUeK do, bo, Co, TIOCTPOEHHBIX B OPTOTOHAIBHOM ITPOEKIUH, He
HapyluTcs. B To ke BpeMst TOUKM a , b, ¢, TOCTPOEHHbIE B LIEHTPA/IbHOW MPOEKLIMH, CBOE B3aUMHOE TMOJIOKEHHEe W3MEHSIT.
[ToHSTHO, YTO /IS COCTaBJIEHUs TUlaHa y4acTKa MEeCTHOCTH I0 ero M300paKeHHI0 Ha CHUMKEe Heo0XOJMMO TepCIIeKTHBHOEe
u3zobpaxeHue Tmipeobpa3oBaTh B OpPTOroHajabHOe. HO TMepeHOCOM IjeHTpa MPOEKTUPOBAHUS B OECKOHEUHOCTh TaKOoe
ripeobpa3oBaHue NMPAaKTUYECKU HE OCYILEeCTBUTD. [103TOMY HE0OXOJMMO HAWTH KOCBEHHBIE TIYTH PEIleHUs 3a/jauu.

2.2 DyieMeHTHI ¥ CBOMCTBA 1|eHTPaIbHO MPOeKLIUH.



Hpe,Z[CTaBIIEHI/Ie 0 3/IeMeHTax LIeHTpaJ'II:HOﬁ TMPpOEeKIWH J1aeT puc. 2.3, Ha KOTOpOM I/I306pa)KEHI:II

Puc. 2.3

[Tnockocts T, B KOTOPOM pacIio/araroTcs MPOeKTHpYeMble TOUKM MECTHOCTH, Ha3bIBaeTCsl I/0CKOCMbIO OCHOBAHUS
(n1ockocmblo npedmema).

ITnockocTh P, KyJia MPOEKTHPYIOTCS 3TH TOUKH, Ha3bIBAeTCsl NJIOCKOCMbIO U300pasiceHust (KapmuHbl) Uiu NA0CKOCMbIO
cHumKa. TpeamosnaraeTcs, uto miockocTu T U P 6eCKOHEUHBI ¥ OTPAaHMUYEHHE UX JTUHUSIMH SIBJISETCS YCIOBHBIM.

COBIAJATh C TJIABHOW ONTHYECKON OCbI0 (hOTOKamephbl, HO B TOUHOCTU 3TO He BBINOJHSETCS. [IByXrpaHHBIA yron &,
MeX/y IJIOCKOCTSMHU CHUMKA M OCHOBAHHUS — 3TO Y204 HAKIOHA CHUMKA. OH IPOU3BOJIEH, HO eC/Id paBeH HYJI0, TO
CHMMOK CUHTAEeTCsI TOPU30HTATbHBIM.

S — yeHmp npoexkyuu.

[TpoekTupytomuyit ay4 So, TepreHAUKY/SIPHbIA K IIJIOCKOCTM CHUMKA, Ha3bIBAeTCsl 21a8HbM Jjayyom. OH [0/DKeH
COBIIQ/IATh C [VIABHOM ONTHUYECKOU OCBhI0 (POTOKaMephl, HO B TOYHOCTH 3TO He BBIITOJ/THSETCS.

- Touka o TiepeceueHHs TJIABHOTO Jiyda C IJIOCKOCTBbIO CHUMKA Ha3bIBaeTCsl 21a8HOU MOouKol, a pacCTosiHHe SO - ero
(oKycHBIM paccTostHUeM f. OHO JJO/HKHO ObITh PaBHO (POKYCHOMY PacCTOSTHUIO (JOTOKaMephl.
Touka n nepeceyeHUs: OTBECHOI'O IIPOEKTUPYIOLLEro JIyya, C IUIOCKOCTbIO CHHMKA HasblBaeTcsi moukoil Hadupa. OHa

SIB/IsIeTCs U300paykeHHeM TOUKU N MeCTHOCTH, KOTOpasi B MOMeHT ¢oTorpadripoBaHusl HaX0U/1ach Ha OFHOM OTBECHOM
JVHUM (Ha JIMHUY NepIIeH/UKYJISPHOY OCHOBAHUIO) C Tepe/iHel y3/I0BOM TOUKOW 00beKTUBa JOTOKaMephI.

BepTI/IKafIbHaH TVIOCKOCTb W, NpoxoJdilias uepes3 TOUKU S, 0, n Ha3bIBAeTCS NJIOCKOCMbIO 2108HO20 eepmukanda.

Crep, vv TIocKOCTH W Ha CHHMKe 3TO €ro 21a8Hds 8epmukdib, a cjief, VV IIockocTd W Ha OCHOBAaHMU HAa3bIBAeTCS
JUHUell Hanpae/neHusl CoeMKU.

I'opr3oHTaNbHBIM MPOEKTUPYIOUMIA yd SI, jiexaliyii B MJIOCKOCTH T71aBHOTO BepTHKana W , mepeceKkaeT IJIOCKOCTh
CHHMKA B 21a8HoU mouke cxooa L.

Touka ¢ nepeceueHust OUCCEKTPUCH! yIaa Son (&) € IJIOCKOCTbIO CHUMKA Ha3bIBAaeTCs MOYKOU Hy/1e68bIX UCKANCEHULL.
OHa 00/1aZjaeT Ba)XHBIMH CBOMCTBaMH, KOTOPbIe OyyT pacCCMOTPeHbI TIPU M3y4eHUH TeOMeTPHUeCKOH XapaKTepUCTHKU
HaK/IOHHOTO CHUMKa. ToukH I, 0, ¢ ¥ n CHUMKa pacrioyiararoTcsi Ha ero rjaBHOM BepTHKasIH.

Jluauu hh, ne>kaiiyie B I7IOCKOCTH P ¥ eprieHJUKY/IsSIPHBIE K TVIaBHOW BEPTHKAJIH, €CTh 20pU30HMAU CHUMKA. I1puuem,
hh, — auHus ocHoeaHus. DTO NUHUS TiepeceueHWs TUIOCKOCTU CHUMKA C TJIOCKOCTBIO OCHOBaHust; hch. - ymuHMS
HeucKajceHHo20 macwumaba — TOPU30HTalb, TPOXOASINas 4epe3 TOUKY HYJ/EBBIX WCKakeHW#H c; hoh, — enagHas
20pU30HMAsb, OHA TIPOXO/IUT Yepe3 TJIaBHYI TOUKY CHUMKa 0; hih; — muHus OelicmeumesnbHO20 (UCMUHHO20) 20puU30oHma
— JIMHUS TiepeceueHysi CHUMKA W TOPHU30HTAIbHOM TIOCKOCTH (TVIOCKOCTU JIeHCTBUTEIbHOTO TOPHU30HTA), TIPOXO/sIIei
yepe3 LIeHTp MPOeKLuH S.

N3 aHamm3a PUCYHKa 3 dilenyet CripaBeJyiIMBOCTb CJIEAYIOIIIUX COOTHOILIeHUM:



on=f tge (2.1)

—f gl
oc=f g 5 2.2
oJ =f -ctge (2.3)
SJ =f/sine (2.4)

CBoMCTBa L|eHTPaIbHOM MPOeKLUU:

[TepcrieKTMBHBIM M300pa’keHreM JIF000M TOYKa MECTHOCTH, HaripuMmep, A, SIBsSETCS TOYKAa d W TPUTOM eJUHCTBEeHHast
(puc.2.4). Jlrobol TOuKe CHMMKA, HarlpuMep, d COOTBETCTBYeT OecuucjieHHOe MHOXeCTBO TOUeK MeCTHOCTH A, A; U T.[.
[TepcniekTHBHBIM M300pa’keHHeM /000U NpsIMOM MpocTpaHCTBa, HarlpuMep BC, He Mpoxopsineil uepe3 LIEHTP NPOEKLUY,
aBnsieTcss npsiMas bc, W mputoMm ejuHCTBeHHas. Ho oHa wu3o6pasmsack Obl TOUKOH, ecnu Obl pacrosnarazach Ha
TPOeKTUPYIOIeM Jsiyue, Haripumep npsiMasi DK u Touka d

Puc. 2.4 Puc.2.5

(nmu k). Jlrobomy OTpe3Ky Ha CHHUMKe, HampuMep bc, cooTBeTCTByeT GecurciieHHOe YHC/IO OTPe3KOB MecTHOCTH BC,
B1C 1 U T.AO.
N306paxkeHus: 000 cuCTeMbl B3aMHO Tapasule/bHBIX IPSMBIX IPOCTpaHCTBa, Harpumep AB CD U T.J., CXOJATCS Ha
CHHUMKe B OJJHOM TOuKe i, KOTOpasi HasbIBaeTCsi moukoil cxodd. [lns Toro, 4toObl ee MonyuuTb HeoOXOAMMO U3 LieHTpa
TIPOEKLIMH ITPOBECTH [TPOEKTHPYIOLIUH JIyU MapasuiesibHO CUCTeMe NPSIMBbIX IIpoCTpaHCcTBa. Tawm, ry/ie oH nepeceyeT IJIOCKOCTh
CHHMMKAa U HaxOJWUTCs ToYKa cxofa (puc.2.5). JIrobas cucreMa NpsIMBbIX JIMHUH, MapasulesbHbIX TVIOCKOCTH CHHUMKA, UMeeT
TOUKY cxozia B 6eckoHeuHocTH. EC/ii mapasuiesibHbIe TIPSIMble HaXOASATCS Ha MECTHOCTH (B IJIOCKOCTHA OCHOBAHWsI), TO TOUKa
cxXofa uxX U300pa’keHU pacrono)keHa Ha MHUU hih; delicmeumenbHozo eopuszonma. ITocTpoeHre M300paXkeHHsl CeMeicTBa
OTpPEe3KOB, JIeKAlllUX B TVIOCKOCTH OCHOBAHUSI W Tapa/uUle/IbHBIX JIMHUM HarpaB/ieHWs CheMKU (WM COCTaB/ISIOUIUX C HUM
YTOJI ), BBITOJTHSIOT C/IeAYIOIM 06pa3oM:

1. OTPEBKI/I npoAo/DKarT 10 IiepecedyeHus C JIMHUEW OCHOBaHUS KapTHHBIL. HOJ’Iy‘{EEHHbIE TOUKH, IIpUHAJ/IEXaT [ABYM
TIJIOCKOCTAM — ITIJIOCKOCTH OCHOBAHUSA U ITIJIOCKOCTH CHHMKa (KapTI/IHbI).

2. Ha m10cKoCTH CHUMKA HaXOZSIT TI0JI0XKeHHe TJIaBHOW TOUKHY CX0fa J, ¥ CTPOAT JIMHKUIO h;h; TIeprieHAUKY/ISIPHYTO I7IaBHOU
BepTHKa/IN (JINHUIO /1efICTBUTENbHOTO TOPHU30HTA).

3. Uepe3 1|eHTp MPOEKIMU S MPOBOAAT JyY, TapayieNbHbIA 3ajaHHBIM OTpe3kaM. OH OyJeT pacroiio)keH B TUIOCKOCTH
JeHcTBUTe/IBHOTO ropu3oHTa. [lepeceyeHue 3TOro jiy4a c IuHUed hih; onpesiesisieT TOUKy cxofa J n3o6pakeHUi OTpPe3KOB.

4. CoeUHSIIOT TIPSMBIMU JIMHUAMH TOUKY J C TOUKaMmH, MOJIyUYeHHBIMH Ha JIUHWUHA OCHOBAHUSI KAPTUHBL DTH JIMHUM HA
CHHMKe eCTb U300pakeHue Tyueid, UAYIIMX OT TUHAN OCHOBAHUS KapTHHBI, uepe3 3a/jlaHHble OTPe3KH U [0 OeCKOHEYHOCTH.

5. IlpoBoAsiT MpPOEKTHpYIOLIMe JIydd uepe3 TOUKH, OrpaHHMYMBAIOIIME OTpe3KH. VX mepeceueHrne C TIOCTPOEHHBIMM Ha
CHUMKE JIMHUSIMU 1 ONPEZIeNISIeT HCKOMOe U300paKeHuUe.



Puc.2.6

[To 3TOMy MpaBUJTY U MOCTPOEHBI H300paXkKeHus! TIPSIMBIX, Tapa/lle/bHbIX HAlPaB/IeHUI0 CbeMKH (puc.2.6) U MpsMOoH,
COCTaBJISIIOLIel C HarpaB/ieHHeM CheMKU yroi ¢ (puc.2.7). Touka cxoza n300paKeHWH BepTUKaIbHBIX (OTBECHBIX) MPSMBIX
coBmajziaeT ¢ TOukoi Hagupa n (puc. 2.8). [lepeceuenue B, oTpe3ka AB € TJIOCKOCTBIO CHUMKA HAaXOJWTCS Ha cjefe
BEPTHKAIBLHOM TJIOCKOCTH, MPOXOJsiliell uepe3 MpsiMyt0 AB ¥ mapasuie/ibHOM TIJIOCKOCTU TJIaBHOTO BepTHKaia,. [TosTomy
otpe3ok NB, ecthb u300pakeHre OECKOHEUHOTO0 OTBECHOrO Jiyua, WAYIIero u3 TOuku B, Ilpoekuuu Touek A u B
MpUHAAJIeXaT 3TOMY OTPe3Ky, 3HAUWT JJIs UX MOCTPOEHHUsI JOCTAaTOUHO TMPOBECTH TMPOEKTHPYIOLMe JyYd. AHaJIOTMYHBIM

Puc.
2.7

oOpa3oM Ha pwcC. 2.8 MOCTPoeHO H300pakeHWe BepTHKaAbHOM mpsMoii DK. PelleHue 3ajaud MOXKHO ObLJIO HauaTb U C
TIOCTPOEHUsI TOUKH A, KOTOpast IPHHA/JIEXKHUT IJIOCKOCTA OCHOBaHUSI.
B03MOXXHBI U IPYTHUX TIPHEMEBI TIOCTPOEHHS H300pa’keHH TTapaiiebHbIX TMHUH.
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I'nasa 3 INTAHOBAS ASPO®OTOCBHBEMKA

3.1 PacueT my1aHOBO# a3po()OTOCHEMKH

3ajauell  BBITIONHEHWsI JIETHO-CHEMOUHBIX pabOT  SB/IsieTCs  MOJyueHHe  a’pO(OTOCHUMKOB  MECTHOCTH
oripefie/IeHHOTO KauecTBa. A3podoTochbéMKa st Kaprorpaduueckux Liesed mpousBoautTcss A®PA, Kak mpaBuio, C
MTWJIOTHPYEMBIX CaMOJIETOB, TIPOJIETAOIIUX HaJl MECTHOCTBIO T10 3apaHee HaMeUeHHBIM Ha KapTe MapiipyTaM (MapIipyT - psif
TiepeKphIBAIOIMXCSl CHUMKOB OJJHOTO HampassieHus1). [Ipok/ia/ibIBaloOT MX TaK, YTOObI CHUIMKHM 0e3 pa3phIBOB MOKPHIBAIN BCIO
KaprorpagupyeMyro TeppuTopuvto. [Is1 3TOro M/IaHUpYIOT MNpofosbHble (P) M monepeuHble (Q) MepeKpbITUS MeXIy
CHMMKaMM CMEXHbIX MapLIpyToB. [Iji1 TOro 4ToObl MOMYYMTh CHUMKM 33/|JaHHOTO KauecTBa, IepeZ ¢oTorpadrpoBaHieM
MECTHOCTH BBITIOJHSIFOT pacyeT apaMeTpoB a3poOTOChEMKH M COCTaBJISIIOT MOJIETHYIO KapTy Ha Tororpaguyeckoil OCHOBe,
KaK MpaBwio, Oosiee Mesikoro Macinraba, uem Maciitab a’spodorochéMku. [Iisi pacueta HeoOXOJUMO 3HATh pa3Mepbl
CbEMOUYHOIO ydYacTKa, Macltab COCTaBisseMOro TIilaHa, (OKyCHOe paccTosHMe —ajspodoToarnmapaTa, MacmTad
¢ororpadrpoBaHys 1 XapaKTePHUCTHUKY MeCTHOCTH (B YaCTHOCTH, ero pesbeda).

Onst crepeoTorniorpagmueckoro MeTo/jla ChbeMKH Ba)XHO YUWTBIBaTh, UTO TOYHOCTH OIpeZie/ieHUs] BBICOT TOUEK 0
pe3yJibTaTaM U3MepPEeHHs MPO/O/IbHBIX Mapa/lakCoB 00paTHO MpOMOpPLUOHaNbHa BhicoTe (hoTorpadupoBanusi. 3HAUUT, TIPU
3a7ilaHHOM Maciutabe doTorpadrpoBaHys, yToOI J€TETh MOHIKEe, HEOOXOAUMO UCII0/b30BaTh KOPOTKOGOKycHble ADA (f =
70 — 100mm). Ecmu TexHosOrMel INpeflyCMOTPEHO COCTaB/eHHe (POTOI/IaHa, TO BO3HUKAaeT NPOTHMBOpeule, TakK Kak Jyisi
YMeHbILIEHHsT CMelljeHHsI ToueK 3a pesbed ciiefiyeT JjieTeTb MOBbIIe (OTO He OTHOCHTCS K IM(POBOI TEeXHOIOTHH, eC/H
TIpeJIiosiaraeTcsi mpoiecc opTodoToTpaHCcPOpPMUPOBaHUS CHUMKOB). B Takol cutyauuu (ortorpadupoBaHre MeCTHOCTU
BBIMOJTHSIIOT /IByMsI KOPOTKO U [JTUHHO(POKYCHbIMU ADA, 1py COOTHOIIEHUU MaciiTaboB doTtorpaduposanus 1:2. Tlpu 3Tom
¢doTtorpadvipoBaHrie B OJHOM HalpaB/ieHWW OCYILECTB/SIFOT [JBYMsI Kamepamd, B 00paTHOM HarpaB/ieHUH —
mmHHOOKycHEIM  A®A. B mpolecce cocTaBieHUsT TUIlaHA CHUMKM C MeNKAM MaclTaboM HCTIOB3YHOT IS
CTepeOCKOIMUECKON PUCOBKH pestbeda, KPyITHOMacIITabHble CHUMKH — ZIJIs1 COCTaB/IeHUsl (DOTOIJIaHOB U JeIIHU(PUPOBaHHUS.

Macmrab ¢oTtorpadupoBaHys 3aBUCUT OT MaciiTaba COCTaB/sIEMOrO I/IaHa, BBICOTHI CeUeHHs pesibeda, a TakKe 0T
BO3MO)KHOTO COOTHOLIEHHMs MeXJy MaciiTabaMy CHHMMKAa M COCTaB/sieMoro IvlaHa (TO ecThb OT XapaKTepUCTHK
HCIIO/b3yeMoro ¢oTorpaMMeTpruueckoro obopygoBanus). B uncrpykimu [9, Tabn. 16 u 17] npuBefjeHbl COOTBETCTBYIOIIHE
pekomeHzauud. B 1udposoil ¢dororpaMMeTrpuu, re TNpefesioB Ha yBeqU4yeHHe MpaKTUUeCKd HeT, yKa3aHHOe BbIlle
COOTHOLIIEHHWE He CjieAyeT BbiOMpath Oosee 10 (uMes B BUAy, TpelenbHYIO rpaduueckasi TOUHOCTh, paBHylo 0.1 MM, U
TOYHOCTh U3MepeHHsi CHIMKOB Ha MOHUTOpe KOMITbioTepa He Bbime 0.01 mm).

3.2 TlonyueHre CHUMKOB MeCTHOCTH

dotorpadmpoBaHre KaKIOr0 ChEMOYHOTO YYacTKa BBITIOJIHSETCS HEeMpPephIBHBIMU MapIUpPYTaMH OJHUM U TeM >Ke
ADA, Tpy OfHUX M TeX >Ke TepeKpbITUsIX (TIPO/OJBHLIX M TIOMEPeYHBIX), a TakKe HeM3MEeHHOW BBICOTE ToJieTa o
OTHOLIEHWI0 K €ro cpefHed IMIOCKOCTU. A3DPOQOTOCHEMKA BBITIONHSETCS C WCMOIB30BAHHEM THPOCTAaOUIM3UDYIOIIEH
CUCTEeMBI U CreLManbHbIX IpubopoB. IIpon3BoAWTCS OHa B OCHOBHOM B 6e300/1auHyto morofy npy BbicoTe ConHIa Haj,
ropu3oHTOM He MeHee 20°. B mporiecce Npon3BoZAcCTBa a3poOTOCHEMKM OJHOBPEMEHHO C IO/yyeHHeM (OTOCHUMKOB
(GUKCUPYIOTCSl TIpeBbILIeHNsI W BBICOTHI ToueK (ororpadupoBanus. A®C MOXHO KIacCHGHULMPOBATE TI0 KOIWYECTBY U
pacrioyioykeHut0  a3poOTOCHUMKOB  (OAMHApHAasi, MapIIpyTHasi U IUIOMIaZHas), TIOJIOKEHHUIO0 ONTHYeCKOM ocu
aspodoroanmapara (M1aHOBasg W TepCHeKTHBHas) W MaciTtady ¢ororpadupoBanus (kpymHoMmacTabHas - 1: 10 000 u
KpYyTIHee, cpeiHeMacIiTabHas U MeskoMaciuTabHast - 1: 35 000 1 mMesnbue).

OpunHapHasi A®C — ¢dororpadupoBaHye OT/eJIbHBIX CPaBHUTENBHO HeOOJBIINX YYaCTKOB 3eMHOW TTOBEPXHOCTH,
KOTia a3po¢OTOCHUMKY He IepeKPLIBAIOTCS.

MapuipytHas ADPC — Takoe QororpadupoBaHre MONOCE MECTHOCTH, NPH KOTOPOM CMeXHble a3pOo(OoTOCHUMKU
B3alMHO CBSI3aHbl 3aflaHHBIM IIPOZOJIbHBIM IepekpbiTHeM P (puc. 3.1). Ilpuuem BesnmumHa ero jocruraer 60 u Gosee
TIPOL{EHTOB, TI03TOMY BO3HHMKAIOT U 30HBI TPOMHOTO NIepPeKpPBITHs, UYTO OUeHb BaKHO NP oTOrpaMMeTprueckor o6paboTke
cHUMKOB. MapipytHass ADC MoxeT ObITb TIPIMOJIMHEHHOM, TOMaHOW ¥ KpUBO/IMHeHHOM. TTnoiaaHasi (MHOroOMapiiupyTHast)
ADC — dotorpadupoBanre ydyacTka 3eMHOW TIOBEPXHOCTH, KOTOPBIA He 3aXBaTUTh OJHMM MapIIpyToM. B sTom ciyuae



NIPOK/IAIbIBAIOTCSI  HECKOJIBKO TapajlyIeIbHBIX MexXay coboll a3spohoTOChEMOUHBIX MapiupyToB (puc. 3.2). IIpum 3ToM
CME>KHbIe MapLIPYThI IEPeKPbIBatOTCs. Ha3biBaloT 001110 YacTh M300pa)keHHH Ha CHUMKAX MOTMEepPeYHbIM MepeKphITHeM Q.

Puc. 3.1
[TnaHoBo# Ha3bIBalOT a3p0(OTOCHEMKY, TIPU KOTOPO# CTaparoTCs M0JIyvYaTh FOPU30HTa/IbHbIe CHUMKH, HO MO/IyYaroT
HaKJIOHHbIE C OTK/IOHEHHEM ONTHUeCKoM ocu ADA ot BepTrKkanu He Gonee 3°. ITepcriekTuBHOMN cunTtaroT ADC Mpy HaK/IOHe
OTITUUECKOM OCH Ha 3a/]aHHBIN W CPABHUTEIBHO OOJBIINE yroJ.
OCHOBHBIM BH/IOM a3p0OTOCHEMKY siBisieTcst riaHoBasi ADC. OHa POM3BOUTCS B PA3/IMUHBIX MaclITabax, KOTOpbie
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Puc. 3.2

3aBUCAT OT BbICOTHI oTorpadupoBanust H u hokycHOro pacctosiHus f ACDA, B UaCTHOCTMU.

1 _f
m H
ITpu nosyyeHUM CHUMKOB C TOBEPXHOCTH 3eM/IM B TONOrpauuecKrXx Lie/isiX MeCTHOCTb (JOTOrpaUpyroT C pasHbIX TOUeK
TIPOCTPAHCTBA, HO TaK, UTOOBI CMeXKHbIe CHUMKH TIepeKphIBaIA ApYyT Apyra. OnTuueckye ocl GOTOTEOH0/IUTa
yCTaHaB/IMBAIOT MPU 3TOM, KaK MPaBUIo, FOPU30HTAIBHO.
B mporjecce chéMKH MOTYT OBITE OTIpe/ieieHbl TakKKe U X KOOPJHUHATHI.
VcxomHBIMU JaHHBIMH, HEOOXOIUMBIMU 1151 BBITIOJTHEHHS a3PO(QOTOCHEMKU MECTHOCTH SIBMISOTCS CJIEAYFOLLME:
1. T'panwuiel KapTorpadypyeMoro y4yactka
Macrmurab kKapTorpadupoBaHus

(3.1)

Bricora ceuenusi pesibeda

®okycHoe paccTosiHie ADA

Pasmep kazpa

Macitab dotorpadupoBanus

Kpeticepckast cKOpoCTb JleTaTe/IbHOrO anmnapara
Bpewms nosieta Tc, u.

HonycTtumblii cMa3 n3006pakeHust
MaxkcumMainbHast BbICOTa

L ONDUA WD

—_
e

Onst pacuera Heo6XOAMMO 3HATh pa3Mepbl CbEMOUHOrO y4yacCTKa, Maclitab COCTaB/sieMOTO IiaHa, (OKYCHOe
paccrosiHre ADA, mactab GoTorpadrpoBaHus U XapaKTePUCTHKY MECTHOCTH (B YaCTHOCTH, €ro peybeda).

CbEMOUHBIM y4YaCTOK HAHOCSAT Ha TOJIeTHYH KapTy. OOBIYHO ero rpaHvijamMd Cay)KaT paMKd Tparenuii. [1pu
ChEMKAxX C I[eJIbI0 CO3/aHUSl KapT M IUIaHOB B Macmrabax 1:25 000, 1:10 000, 1:5000, 1:2 000 MUHMMAbHBIA pa3Mep
CbEMOYHOIO yyacTKa OrpaHMUMBAEeTCsl paMKaM{ Tparelyii B Maciitabe Ha ofuH psifi Oosiee MenkoM, yeM Macuitab
tororpadupoBanusi. Harpumep, 1py CbéMKe C Lie/Ibl0 cO3JaHus KapThl B Maciurabe 1:25 000 MUHUMA/IbHBIA CbEMOYHBIN



YyUacTOK OrpaHHUYMBaeTCsl paMKaMu Tpareruu Maciuradba 1:50 000. Ecm co3patoTcst Tororpaduyeckye TilaHbl B MacIuTabax
1:1 000 u 1:500, rtowmab CHEMOUHOIO yyacTKa He JOo/DKHa ObITh MeHee 1 KM

I'maBa 4 OJHOMAPIIPYTHBIE ®OTOCXEMBI

4.1 Crioco0ObI U3roTOB/IEHHSsE (OTOCXEM.

dorocxemMa 3T0 Qororpaduueckoe H300paKeHWe MECTHOCTH COCTaB/ieHHOe W3 pabouMx TUIoIaziell CHHUMKOB.
Ucnone3ytoTcst MO0 KOHTakTHbIe, JMOO yBe/qMueHHble CHUMKH. @oTocxeMbl OBIBAalOT MHOTOMAapLIPYTHBIMH U
OJHOMAapUIPyTHbIMA. Ha TIpeAnpuUsITUSX WCIOMb3YIOT OFHOMApIIPyTHbIe (oTocxeMbl.  POTOCXeMBI MOHTHPYIOT |
HaKJIEUBAIOT HA JKECTKYI OCHOBY. [IOCTOMHCTBO COCTOWT B TOM, UTO [JJIsl UX KM3TOTOBJIEHUsl He TpebyeTcs reoe3ndeckoil
MOZITOTOBKM CHHMMKOB M Ha MOHT&XHBle paboTbl TpeOyeTcss Mano BpeMeHH. PoOTOCXeMbl MOXKHO HCIIO/b30BaTh, Kak
NIpUOMKeHHBIM KapTorpaduueckuii MaTepran. PoTocxeMbl He3aMeHMMBIM MaTepHas TP BBHIMOHEHWH Jelr(POBOUHBIX
paboT c 6opTa camoJsieTa UM BEPTOJIETA.

Pa3nmuatoT ZiBa criocoba U3roToeseHus poTocxeM — 0 COOTBETCTBEHHBIM TOUKAaM M TI0 Haya/IbHBIM HarpaBieHUsIM
ITepBbIii criocob MokeT OBITH pear30BaH B BYX BapUaHTaX — B MHAWBHUYaJbHON U COBMECTHOU 00pe3ke CHUMKOB. Crioco6
10 COOTBETCTBEHHBIM TOUKaM C WHAWBHYyanbHOW 00pe3koi. IIpy WHAWBHyanbHON oOpe3ke BOMM3W cpefHel JMHUU
TIPO/IO/ILHOTO TIEPEKPHITHSI CHUMKOB BBIOMPAIOT M HaKa/lbIBAalOT Ha 00OMX CHUMKAx [Be HaJ|eKHO WJeHTH(UIMPOBaHHbIE
TOYKHM Ha (puc.4.1) Touku a U d. OTH TOUKH OAHA OT APYrod JOJDKHBI PacriosiaraTbCsi Ha BO3MOXKHO OO0JIbILIEM pPacCTOSTHUM
Ipyr oT fpyra. IIpyuno)xuB noouepejHO JMHEHKY K HAKOJIOTHIM TOYKaM Ha OZHOM U [IPyrOM CHHUMKe, 06pe3aroT UX I10 JIMHUU
ad. [ns coBMecTHOM 00pe3Kd CMe)XKHble CHUMKH HaK/IaJbIBAlOT OMH Ha APYrod, AoOMBasicb HaWIydIlero COBMeLIeHHs
3/IeMeHTOB M300paKeHHs BJO/b CpeJjHell JIMHUM NepeKpbITHs. KauecTBO yK/IaZKd KOHTPOJIMPYIOT HAKOJIAMH B BepXHeH 1
HIDKHEH YacTsiX I1epeKpbITHs, a TakKKe B CPeJHel ero uacTH. YK/IOHeHHe, KOHTPOJHPYeMBIX TOUeK, B CepeArHe I0/DKHO
OBbITh MUHUMANbHBIM, @ BBEPXY U BHU3Yy HallpaB/ieHHBIMH, BJOJb CpefHel muHud. OTpe3aHHble CpeJHHe YaCTh CHUMKOB
HaKJIeMBAIOT Ha TBepPZYyI OCHOBY. EC/M CHUMKH pa3pe3al0T MHAWBHAYAIBHO, TO IMOJYYalOT MUHAMA/IbHOE PacXosKieHHe
3/IeMeHTOB H300pakeHUs B cepe/iiHe Tope3a.

Bropoi#i croco6 — Ha BceX CHHMMKax HakasblBalOT paboude LIEHTPHI, T.e. YeTKHe TOUKH H300paKeHUs, Hafle>KHO
OT03HaBaeMble Ha BCEX CMEXHBbIX CHMMKaX. TOUKM OIIO3HAIOT Ha CHUMKAaxX (CMEXHbIX) HaKaibBalOT MX. C IOMOLIbIO
M3MepuTessl YCTaHAB/IMBAOT CTeleHb Pa3HOMACIUTaOHOCTH HCIIOb3yeMBIX CHUMKOB. I/l 3TOTO ONpeJensioT Pa3sHOCTh
paccTosHUN MeX7Zy COOCTBEHHBIM M IlepeHeceHHbIM pabouMMy LeHTpaMHd KaX[OM TIlapbl CMEXHbIX CHHUMKOB.
[ToArOTOBNIEHHbIE CHUMKH TIOMApHO U TOOYEepPeJHO YK/IaAbIBAIOT OAWH HAa [PYrod Tak, 4ToObl OTBEepPCTHs Ha
BCTIOMOTaTe/IbHBIX TOYKaX COBMAIM TOYHO, a He COBMeILIeHHS OTBepCTUH Ha pabouux LieHTpax ObIIM Hampae/eHbI TI0
Haua/bHOMY HampaBieHWto. Ecnmy pabouwe LeHTpPbI TMPOOWBamM uepe3 CHUMOK, INTPUXH HIDKHETO CHUMKA JOJDKHBI
COBI/aTh C LIEHTPaMH OTBEPCTH BepxHero CHUMKa. OOpe3Ky CHMMKOB 10 /JaHHOMY CHOCOOY MOKHO BBITIOIHUTL TOJIBKO
COBMECTHO I10 KPHBBIM HJIM JIOMaHHBIM JIMHHUSIM.

[anHasi paboTa BbINOJHSETCS CIOCOOOM M3TrOTOB/IEHHS] (OTOCXEMbI MO COOTBETCTBEHHBIM TOUYKAM C HHAWUBHUIYaIbHON
00pe3Koii.
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Puc. 4.1 pacriosno)keHue TOYEK U 1TOPe30B IPU MOHTaXXe JOTOCXEeMBI [0 COOTBETCTBEHHBIM TOUYKAM C
VH/IUBUTya/IbHOM 00pe3Koit

KauectBo MOHTaKa (hOTOCXeMBI OLIeHUBAIOT C ITOMOIIbI0 06pe3koB. Ha Kaxk/joM rope3e MOKHO KCII0/1b30BaTh 000
u3 ByX obpeskoB. OOpe3oK IPUK/IAZBIBAIOT K IMOpPe3y Tak, YToObl 37eMeHThl M300pakeHHs] HA HEM TOYHO COBIaJaId C
3/leMeHTaMl BMOHTHPOBaHHOTO B (poTocxeMy (pparmMeHTa TOro >ke CHMMKa. VIr/oil Bfoib ropesa, He OTCTyIasl [aseKko OT
Hero, yepe3 2,3 CM HaKa/bIBalOT YeTKHEe TOUKH n300pakeHus. CHSB 0Ope30K, M3MepsIIOT OTK/IOHEHHsI HaKOJIOB OT TOYeEK,
KOTOpbIe HaKajbIBAalOT Ha 00pe3ke. AHA/JIOTMYHO BBHITIONHSIOT KOHTPO/b TO APYTHUM Tope3aM. Ba)KHO OL|eHUTH CMelleHHe
HakoJia B MPO/IO/IbHOM HampassieHHd. EC/i HaKom OKa3ascs MeXky JMHYeN Tope3a M TOUKOM, HaKoJI0TOW Ha obpe3ke, 3TO
3HAUMUT, UTO M300pa’keHre B 3TOM y4acTKe Tope3a Ay0aMpyeTcst — CMelljeHre Ha KOPPeKTYPHOM JIMCTe 0003Ha4YaroT 3HaKOM
«*». B NpOTUBHOM ciyuae Ha (poTOCHUMKe 0Opa3yeTcs BbIpe3, pa3Mep KOTOPOrO MOKa3bIBAalOT Ha KOPPEKTYPHOM JIUCTE CO
3HAaKOM «-». KOppeKTypHbIi /HMCT mpefcTaBiseT co00ii yMeHbLIEHHOe CXeMaTHueckoe H300pakeHHe (OTOCXeMbI C
MIPUMePHBIM COXpaHeHreM (hOpPMbI TOPe30B.



HorycTumble pa3Mephl Ny0/eTOB U BBIPE30B O(UI[HATILHO HE PEeraaMeHTUPYEeTCs, HO AyOJeThl MpeArouTUTebHEee
BbIpe3oB (puc. 4.2).

+0,8
+0,4

+0,1

Puc. 4.2 KoppeKTypHbIH TMCT

IMo BbITIO/NHEHHIO PAabOTHI OLIEHUBAETCS KauecTBO MOHTaXa (POTOCXeMbl C TIOMOINBIO OOPe3KOB U U3MEpSeTCs
CMeILIeHUs], MO/MyyeHHble Ha KOPPEKTYPHOM JIUCTe B MM, a TakKXe OTOOpaXkaroTcsl TOMyueHHbIe 3HAUeHWs Ha JJaHHOM
KODPEeKTYPHOM JIUCTe.

4.2 Cocrapnienue (hoToriaHa

B 3aBUCHMMOCTH OT L|e/IeBOT0 Ha3HAUeHWs pasiiyaroT (OTOoIuIaHbl Tororpaduyueckrie W crienyanbHble. [lepBoie
COCTaBJISIIOT B OOIIEroCyAapCTBeHHOH pa3rpadke € COOJFO/leHHEeM WHCTPYKLMM W HacTaBjAeHWH 1O TomorpaduyeckKuM
cbeMKaMm (Hanpumep, WHCTPyKuuu [9]). CroeruanbHbie (P OTOI/IAHBI COCTABJSIIOT, KaK MPaBWIO, B ITPOWU3BOJIBHOM
pasrpacdke, v OHHU [JO/DKHBI YIOB/IETBOPSITH TPeOOBAHUSIM BeZJlOMCTBEHHBIX MHCTPYKLMHA. B oT/Mune ot rpaduyeckoro maHa,
thorornanbl 06/1aAar0T OOJIBIIEN HAMVISIAHOCTBIO, IO3TOMY MHOTMMH CIIEL[UAIMCTAMHU U UCMOJB3YyIOTCsS. Ha HUX MOTryT OBITh
HaHeCeHbl TOPU30HTAMU. B pe3ynbTare nosyyaetcs: poTokapra. @OTOMIaHbl COCTABIISAIOT U3 TPaHC(HOPMHUPOBAHHBIX CHUMKOB
MyTeM MOHTa)Ka WX HA OCHOBE MO OMOPHBIM TOYKaM. MHOr[ja WX COCTAB/SIOT W3 IUIAHOBBIX CHUMKOB, €C/U TIpU

¢dororpagupoBaH MeCTHOCTH TpuMeHsUuMCb ADA C TMpPOCTadUIU3MPYIOLEH YCTaHOBKOM. ﬂeﬁCTBHTEHLHO, B
COOTBEeTCTBUU C hopmysoi (6) 1 ¢ yueTom Ko3ddduimeHTa TpaHCHOPMHUPOBAHUS MOYKHO
3altiCaTh.

2
or, =- k' e (4.1)
f

IMyctsb =200 MM, r=70 mm, ¢=10" u k=2, Torjja cMelljeHue 3a HaKkJIOH Or.=0.14 MM, UTO BIIOJIHE Y/IOB/IETBOPUTE/ILHO. 3HAUMT,
CHUMKHU MO>KHO MPOCTO YBEIMUYUTH [I0 MaciiTaba cocTapssieMoro ¢poToriaHa, mocje Yero v BhITOIHITh MOHTaX.

@DOoTOM/IaH COCTaB/ISAIOT HA JKEeCTKOM ocHoBe (Oymare, Hak/ieeHHOW Ha aJIOMUHWIN, aBUAllMOHHOW (aHepe WU
TJIACTHKE), HAa KOTOPOW MO KOOpJWHaTaM B 3a/JaHHOM MaciiuTabe HaHeCeHbl OTMO3HAKW, MYHKThI Te0/le3NYecKod CeTu U
TpaHc(opMalMOHHbIe TOUKH. BBIMOMHAIOT 3TO MO0 MyTeM MOHTa)ka OT/e/bHBIX (DOTOCHUMKOB JIMOO TIyTEM ONMTHYECKOTO
MOHTa)Xa C OJHOBpPeMeHHbIM TpaHCc(hOpMHUpPOBaHKWEM 110 30HaM. OCHOBHBIMU TIPOL[ECCAMH COCTaBJIeHHSI TIePBbIM U3
Ha3BaHHBIX CTIOCOOOB SIBJISIFOTCS: MO/[TOTOBUTE/BHBIN, MOHTa)K CHUMKOB, KOHTPOJ/Ib KauecTBa (oToriaHa u ero oopmyieHue.
[MoaroToBuTebHBIE pabOThI BK/IIOUAIOT: MO00p (POTOCHUMKOB TI0 TparelysM W 10 MapHipyTaM B Tpejejiax Tparelyu;
KOHTPOJIb X KaueCTBa U TOYHOCTU TPaHC(HOPMUPOBAHUSI; MPOOUBKY IMyaHCOHOM OTBEPCTHM MaMeTpPOM 0KOJIo 1 MM Ha Bcex
OTIOpHBIX, TPaHC(OPMALMOHHBIX TOYKAaX, M IYyHKTaxX reozesnueckoii cetd. KoHTposb TOYHOCTH TpaHC(OPMHUPOBaHWS
BBIMOJTHSIIOT MyTeM COBMEIIeHUsI OTBEPCTHM Ha CHUMKE C COOTBETCTBYHOLUMHU TOUKAMHU Ha OCHOBE TaK, UTOObI OTK/IOHEHUE
LIEHTPOB OTBEPCTHI OT TOUEK ObLIN OJUHAKOBBIMU. CHUMKH, /JIsi KOTOPBIX 3TH OTK/IOHEHHs TpeBbIaloT 0.4 MM, a Takxe
CHUMKH C Pe3KUMH H3MeHeHHsIMH (poTOTOHA TpaHCHOPMUDPYIOT 3aHOBO. MOHTa)X HauMHAIOT C JIEBOTO CHMMKA CEeBEpHOTO
MapuipyTa. Ero ykiaibIBatoT Ha OCHOBY, YCPeJHSIIOT [TOTPEIHOCTA COBMeIIIeHUs LIeHTPOB OTBEPCTUI C TOUKaMU Ha OCHOBE U
3aKpervIsioT I'Py3uKaMM. 3aTeM Ha OCHOBY YKJIa/IbIBalOT BTOPOM CHHUMOK, TaK >Ke COBMEIL[al0T OTBEPCTUSI C OMOPHBLIMU
TOUKaMH U, 3aKPeTHB ero, IIPOBEePSIIOT CXOAUMOCTb KOHTYPOB B 30HE TepeKphITHS. [/ 3TOro HaKa/bIBalOT YeTKHI KOHTYP
Ha BepXHeM CHHUMKe U TIPOBEpsiiOT, T/le OH OKa3aJcsi Ha HIKHEM cHUMKe. OTKIOHEHHe Hakojia OT KOHTypa He [I0JDKHO
nipeBbiath 0.7 Mm. ITocsie 3TOro pa3spesaroT oba CHIMKa OJHOBPEMEHHO TIPUMEPHO MoCepearHe MPOJ0IBHOTO TIEPEeKPBITHS.
JIvHuUs TIope3a He [I0/DKHA MPOXO/UTh Uepe3 OTBETCTBEHHbIE KOHTYPhI U BZOJIb JIMHEHHBIX 00beKTOB. OOpe3KU 0T KaXK/I0ro
CHUMKA COXPaHSIOT JJIs NOC/eyIOLero KOHTPOJIS, @ COOTBETCTBYIOLIME YaCTH MIepBOr0 ¥ BTOPOI0 CHUMKOB HaKJIEMBAlOT Ha
OCHOBY. AHaJIOTUUHbIEe OTepaLiy BbITOIHAIOT NP COeJUHEHUH BTOPOT0 U MOC/eyHOIMX CHUMKOB MaplLIpyTa, a TakKe [pu
MOHTa)e CHMMKOB CMEXHbIX MapuipyToB. Ho B mocjefHeM cilyuae KOHTPOJIb CXOJUMOCTH KOHTYPOB, a TakKe IOpes,
OCYIIECTB/ISIFOT U TIO TIOMEPeYHbIM TIepeKpBITUAM. Y CHHUMKOB TPaHC(HOPMHUPOBAHHBIX 10 30HaM IMyaHCOHOM MPOOHUBAOT
0TBepCTHe He B TpaHC(HOPMAIIMOHHBIX TOUKAX, a B TOUKAxX, KOTOPbIe TIOYYalOTCs TI0C/ie BBeIeHUs TOMpaBoK 3a pebed. A



1ocjle UX COBMeLl|eHHsI C TOUKaM{ Ha OCHOBE W TNPOBEPKH CXOAWMOCTH KOHTYDOB pa3pe3al0T CHUMKH BJOJIb FPaHUL] 30H.
IMTocsie OKOHYAHMSI MOHTa)Xa BCEX CHUMKOB, MOJIyuMBIIeecs u300pakeHHe 00Ope3al0T Mapa/yiesibHO paMKe Tpareryu,
orcTymass OT rpaHur Ha 1 cM. Onrtudeckuid criocob cocTaBieHHs! (OTOIVIAHOB BBLINNOHSIOT HAa OCHOBE C HaK/eeHHOM
¢oTtobymaroii, myTeM TpaHC(HOPMHUPOBAHUS CHUMKOB 10 30HaM. OCHOBY YK/Ia/jbIBalOT Ha 3KpaHe ¢oroTpaHcdopmaropa U
CBepXy TIOKPBIBAIOT pyOallkoi (CBeTOHENpOHHL[aeMbIM JIMUCTOM OyMaru), Ha KOTOPYIO HaHOCST CETKY KOODAWHAT, IyHKTHI
reoie3uueckoil CeTH, OINOpHble TOUKM OMO3HAaKH{, YIJIbl paMKM TpareLuy W TPaHullbl 30H. B rosoxeHne Touek Ha CHUMKe
(mepen, yCTaHOBKOW €ro B KacceTe) BBOJAT IMOMpaBKU 3a penbed. COBMEIAIOT TOUKM Ha pyOalike ¢ WU300paKeHUsMu
OTBepCTHH. JIaHI|eTOM BBIPE3alOT YacTb PyOalllKH, COOTBETCTBYIOLIYIO TEPBOM 30HE, TPOM3BOJAT SKCIIOHUPOBAHHE W 3TY
YyacTh BHOBb 3aK/eMBalOT. Takke SKCIIOHUPYIOT BTOPYIO 30HY U T.A. [locjie 3KCIIOHMPOBaHHS BCEX 30H IPOU3BOJST
¢doroxumuueckyto 00paboTky. KoHTposb KadecTBa MOHTaXka BBINOJHAKT [0 TOYKaM, Mope3aM M CBOJAKAaM.
OTK/IOHEHHE L|eHTPOB OTBEPCTHH, INPOOUTHIX IyaHCOHOM, OT TOYeK Ha OCHOBe He [JO/DKHBI ObITh Oomee 0.5 MM fns
PaBHMHHBIX ¥ BCXOMMJIEHHBIX U 0.7 MM Jj1s TOPHBIX paiioHOB. IIpy KOHTpOIIe 110 1ope3aM HCIIO/b3yI0T 00pe3Ku CHUMKOB,
KOTOpble YK/Ia/blBalOT Ha (DOTOM/IAaH MO JIMHUSM [ope3a, IOC/le Yero WIVIOW HaKa/lblBalOT XapaKTepHble KOHTYPBI.
OTK/I0HEeHHUsI HAKOJIOB Ha (POTOIIaHe OT COOTBETCTBYIOIIMX KOHTYPOB He JI0/KHBI TIPeBhIaTh cooTBeTcTBeHHO 0.7 1 1.0 MM.
AHanorrueH KOHTPOJIb 10 CBOJKAM CMEXHBIX (oToriaHoB ¢ gomyckamu 1.0 m 1.5 mm. ITocse KoHTposst Ha (oToruiaHe
BbIUEPUMBAIOT PaMKy Tparelyy, KWJIOMeTPOBYIO CeTKy, IyHKThl CeTH W BBITIOJIHSIOT 3apamMouHoe odopmiierve. s
TIPAaKTHUECKOTO MCITO/Ib30BaHUSI C HETO U3TOTOBJISIFOT KOMKUKM Ha MaToBOM (hoToOyMare, Hak/ieeHHOM Ha >KeCTKYI0 OCHOBY.

I'nasa 5 JEIIIM®PUPOBAHUE

HOA /:[(-IH_II/I(pr/IpOBaHI/IeM MOHUMaeTCsd BbIAB/JI€HWE, DACIIO3HABAHHWE U OIpefeeHrue XadpaKTepHUCTUK 06’BEKTOB
MeCTHOCTH, H300pasMBILMXCS Ha (OTOCHUMKAax. B 3aBUCMMOCTH OT HasHaueHMs M 3aJad, pellaeMblX B XOfe
JelrdpUpPOBaHYs, Pa3/IMYaloT [iBa ero Bya: Tonorpaduueckoe U CreryaabHoe.

5.1. [emmdprupoBaHie MaTepHaloB CHeMOK
O06paboTKu MaTepranoB CbeMOK TI0/IPa3/IesFOTCS Ha 2 OCHOBHBIX BUJA:
1. IlpedsapumenbHas (Mexcompacnegas) — KOPPEKIMsi CHUMKOB: yCTPaHeHWe WCKaKeHWH W ToMeX (T0 TeXHUYeCKUM U
TIPYPO/IHBIM MTPUYKHAM) — ITPHBe/ileHre CHUMKOB K BUJY, TPUTOJHOMY /i/I aHa/Ir3a ¥ UHTepripeTany (pacmrpoBke).
2. Temamuueckas (ompacnegas). B Halem ciydae — 3KOJIOrHYecKasi.
MO,Z[e]'[I/IpOBaHI/Ie U TIpOTrHO3WMpPOBAHHE — 3TO ,E[a]'[bHeﬁHlHﬁ STall pa6OTLI C MdTepuaioM, KOTOprﬁ HeO6XO,qI/IM A1
NIPOTHO3UPOBAHUS PAa3BUTHS SIBJIEHUS WM TIpoLiecca (HalpuMep, TaJoro CTOKa pek, OyJyILero ypoxkasi, 0CaIkoB, JBIDKEHUsI
yparaHoB, TOPHAJi0, U3BeP)KEHHUs BYJIKAHOB, SKOJOTMYECKUX KatacTpod U T.A.). [Jisl 3TOro OmnpesesisitoT KOJMYeCTBeHHBIe
XapaKTepUCTHUKU SABJI€HUS.
Iewugposounble cgolicmea — 3TO CBOWUCTBO OOBEKTOB, HAllle/IIMEe OTPA)KEHHWEe Ha CHHUMKE W WUCIOJb3yeMble [Jisi
pacrio3HaBaHusl.
Jewucppuposamb CHUMOK — 3TO 3HAYUT OOHAPYKWTb, PAcliO3HATh, KNACCU(UIMPOBATh U MHTEPIIPETUPOBATE BhISBIEHHBIHA
00BEKT WU IBJIeHHE.
I,Z[eIHI/ICl)];)I/I];)OB":IHI/IE CHHMMKOB KdK AUCHUIT/IMHA ABJIAETCA COCTaBHOM YaCTbIO d3POKOCMHUUYECKUX METOZ0B, KOTOPDbIE KpOME
Jermu(pprpoBaHyst BKIHOUAIOT:
- CIIOCOOBI MosiyuyeHuda a3poOKOCMUUeCKHNX CHUMKOB,
-¢oTorpaMmmeTpHIo U cTepeoOTOrpaMMeTPHIO0, U3YUaroliie MeTObl TeOMeTPUUeCKUX U3MePeHHH 110 CHUMKaM,
-¢oTomeTpHto,
- CTPYKTYPOMETPHUIO.
[TpeMeT KOTOPBIX — H3y4eHHe SIPKOCTHBIX Pa3Iuumii n300pa’keHnii 00beKTOB Ha CHAMKE.
CHUMKU []AIOT TIOJIHOE W300pakeHue (PU3UOHOMUUHBIX (omuemaueo pazauudeMblx) HAa HUX 3JIEMEHTOB JaHAlIadTa,
COOTBETCTBYIOILMX OIpPE/IeIeHHOMY HepapXHUUeCKOMY YPOBHIO:
- r7100a/IbHOMY — Ha MeJIKOMAacIITabHbIX KOCMUUECKHUX,
- JeTa/IbHOMY — Ha prl'IHOMaCH_ITa6HbIX d3pPOCHHUMKAX.
OO61MM /111 Ha3BaHHbIX AUCLIUIUIMH SIBJISIETCSI TIOHSATHE O CHUMKE,

HemmdprpoBaHie — Ba)XKHBIM 3Tarl Mpoliecca kapmoepaguposausi. TIpu Co3aHUM KPYITHOMACIITaOHBIX
TororpaMuecKUX KapT [JoJisl JIelU(pPUPOBaHUs COCTaBisieT Oojiee 25% Bcero obOwvema pa6Got. Ilpu
KapTorpadypoBaHNU C UCTIOb30BaHUEM KOCMUYECKOW WH(POPMAIMK OHA CYIeCTBEeHHO 0OJIblile, MHOT A MPOLecC
JelMppUPOBAHUS SIBJISIETCS IaKe TIPe00sIaIatoIivM.
domoezpammempuueckas oopabomka (crieliabLHBIMU TIPUOOpPaMK) JaeT OTBET Ha TO, T/ie HAXOJUTCS OOBEKT,
ero reoMeTpUueckKue xapakTepucTUku (pa3mep u ¢opma). OHa MO3BOJIseT OMpeessaTh M0 CHUMKaM IJIaHOBOE U
MIPOCTPAHCTBEHHOE TIOI0’KEeHHE 00BEKTOB 1 MX U3MEHEHUEe BO BPEMEHHU.

OcobeHHOCTH Jleln(PUPOBAHNA:

. Ha CHMMKax HaxO[sT OTpakeHHWe He BCe, a TOJbKO OIpeZeleHHble CBOWCTBA OOLEKTOB (HEKOTOpPbIE CBOWMCTBa
OKa3bIBAIOTCS yTePSHHBIMY, IPyTHe — YaCTUYHO NCKa’KeHHBIMH);

. 00BEKT TIpe/ICTaB/IeH Ha CHUMKE B 0000IIeHHOM BH/ie (OTCYTCTBYIOT MHOTHE JIeTaslH);

. Ha CHUMKe 3arevaTtsieH TOJIbKO OIpe/ie/leHHbIi MOMEHT COCTOSIHMSI 00beKTa, B TO BpeMsi KaK Mbl BOCIIPUHHMAaeM

OKDPY’KaroLUii MUD B Pa3BUTUU;
. n300pa’keHre Ha CHUMKe OJTHOTO U TOTO ke 00beKTa M3MEeHUMBO B 3aBUCMMOCTH OT MHOTHX (DaKTODOB;



. Ha CHUMKe M300pa)katoTcst 00bEeKThI, He BUJUMbIE C 3eMJTH H3- 3@ CJTUIIKOM OOJIBIIIOTO pa3Mepa;
. M300paKeHHe Ha CHUMKaX He COOTBETCTBYET TMPUMBBIYHOMY [Jisi HAaC BH[Y, TaK Kak HeoOblUueH pakypc Hab/ofeHus
(cBepxy).

3 MeTopa no/1ydeHHs HHGOPMALMH 110 KOCMUUECKUM CHUMKaM:

1.  Jewugpuposanue,

2. omoepammempuyeckas obpabomka,

3. KomnblomepHble mexHono2uu.

Bri6op Metoa pemndprpoBaHys 3aBUCHT OT C/IefYIOUX (aKTOpOB:

- TIOCTaB/IeHHOM 3a/jauu,

- XapakTepa 00beKTa,

- reorpauuecKrX yCIOBUH,

- MaciuTaba ¥ TOUHOCTH KapThl,

- CPOKOB BBITIOJIHEHUsI paboT,

- 06ecreyeHHOCTH MaTeprasaMi U THCTPYMEHTaMH,

- 0becrieyeHHOCTH KaJjpaMi COOTBETCTBYIOIeH KBaTM(UKALH.

5.2 TexHonorus fem(pprpoBaHys

ITog TexHOMOTHeH el prpoBaHHsl TOHUMAeTCs] COBOKYITHOCTb CPeJICTB U TPUeMOB U3BJleueHHs1 MH(GOpPMaljiy CO CHUMKOB.
[TpesBapuTenbHBIA 3Tan  JelMppUpOBaHMsl BKJIFOUAeT TIO/ITOTOBKY CBHEMOUHBIX MaTepuanoB (flaHHble u3  ¢oHza
a9POKOCMUUECKHUX MaTepHaoB) ¥ cOOp [JOMOTHUTETBHBIX MaTepHasloB, 3TO:
- JUTepaTypHble MCTOUHMKM (HayyHas JuTepaTypa, MeTOJUUYecKre TI10COo0Us, CIIPaBOYHUKM) — CBeLeHUs O
reorpauueckix 0COOEHHOCTSIX TEPPUTOPHH, O CYIIeCTBe U CTIeLU(PUKN 00BEKTOB,
—  KapThbl — roCcyJapCcTBeHHkbIe Tornorpaduyueckre, TeMaTHuecKre, BefloMCTBEHHbIE HCTOUHUKHU.
—  BeJJOMCTBeHHble MaTepuasbl — IUIaHbl JIeCOYCTPOWCTBA (JleCHOe BeJOMCTBO), TUIaHbl M KapThbl 3eMJ/Ieno/ib30BaHUH,
TOYBEHHBIE KapThl (CeNMbCKOX03sHCTBEeHHbIE BeZJOMCTBA), HABUTaLMOHHBIe KapThl (I'maporpaduueckast ciyxoa).
Haubonee parjpioHanbHON TeXHOOTHEH SIBJISIeTCSl  TaKasi, IPY KOTOPOH y/jaeTcst M3BJedb CO CHUMKA MaKCUMyM HH(OpPMaLH
TIpY MUHUMAa/bHOM 3aTpaTe CPe/iCTB U TPYZa.
Ocoboe BHIMaHUe OTBOJUTCS K COOPY AOTOTHUTE/TBHBIX MaTepuanoB. [IpoBOAST paliOHMPOBAHHIE TEPPUTOPHH.
[MopsioK femndprupoBaHUs 3aBUCUT OT:

1. TlocraBneHHO# 3aauu,

2. XapakTepa MecTHOCTH,
3. Maciura6a (geTanbHOCTH) CHUMKA.

KauecTBo pe3ynbTaToB Zienm$prpoBaHus 3aBUCHUT OT ITPUMeHSIeMBIX MeTO/MK U TeXHOJIOTHUeCKHX IPOIIeCCOB.
Kocmuyueckre CHUMKM OT/IMUAOTCS OT a9pO(OTOCHUMKOB reHepasv3anyeld n300pakeHus..

[HewmmdprpoBaHye Bcerzia HOCUT Lie/leHarpaB/IeHHbIH XapakTep, I09TOMY T'OBOPSIT O:

*  monoepaguueckom,

*  JnaHOwagpmHomMm,

*  2eomopcgonozureckom,

*  CenbCKOX035liCMeeHHOM U Opyeux gudax dewu@puposaHus.

Tpu crenenu genmdprpyeMoCTH MaTepHaioB:

1. xopowyro,

2. cpedHioio,

3. caabyro (naoxyro).

Xopowas dewugppupyemocmpb. YrkKe Ha CTafuy NpeJBapUTeNbHOTO Aeu(pUpoBaHUs MOXKHO TMOTyUUTh JOBOJIBHO IOJTHOE
TnpeJicTaB/ieHre O re0/IOTHUecKOM CTPOeHUH MEeCTHOCTH:

* MO>KHO BBIJJEJIUTH BCE 37IEMEHThI T'e0JIOTMYeCcKOro CTPOeHUs (TpaHHLbl CTpaTUrpaguyuecKuX IojpasfieseH|id 0CaZlouHbIX,
3 y3UBHBIX TOPOJ|, WHTPY3UBHbIX 00pa30BaHWN W HOBEUIINX KOHTUHEHTA/bHBIX OTJIOXKEHWM, 3JIeMEHThI CK/Ia/[uaTou
CTPYKTYPBI U pa3pbIBHbIE HAPYILIEHHST),

* YCTaHAB/IMBAIOTCS 3/IeMEHThI 3a/1eTaHysl M MOIHOCTb TIOPO/I.

CpedHsis Oewugppupyemocmp. Ilpu cpepHeil AenmMpyUpyeMOCTH MOXKHO COCTaBHUTb TOJIBKO O0ljee IpefcTaB/ieHHe O
reoJIOTMUeCKOM CTPOEHUH paiioHa:

* BBIZIEJISIFOTCS TOJIBKO TJIaBHBIE 37IEMEHTBI Te0JIOTMYeCKOr0 CTPOEHHsI U TEKTOHHKH,

* YCTAaHABJMBAIOTCS TPAHULIbI JIUTOJOTMUECKH PAa3/IMUHBIX TOPOJ, Ha OT/AE/NBHBIX y4YaCTKaxX BBIZENseTcss CIOWUCTOCTb B
0CaZlouHbIX M 3¢ y3MBHBIX TOMIAX, KOHTYPbl MHTPY3WBHBIX TeJ BBIIB/SIOTCS TI0 KOCBEHHBIM TIpU3HAKaM, HOBeHIIMe
KOHTHHEHTaJIbHble 00pa30BaHMsI M Pa3pPhIBbI el PUPYIOTCS JOCTaTOYHO UETKO.

* 7IeMeHTHI 3ajIeraHus ¥ MOILJHOCTD TI0PO/] Y/1aeTCsl OTIPe/e/TUTh JIUIIb B OT/e/IbHBIX MTyHKTAaX.

Cnabas dewugppupyemocmsb. TIpu ciaboit genuprupyeMocT 00HaPY>KUBAIOTCS JIMIIL OT/|e/IbHbIe UepPThl [e0/I0OrHUeCcKOro
CTPOEHUSL:

*  BBIAB/IANOTCS JIUIIB HEKOTOPbIE 3/IeMEHTbI [e0/IOTUUECKOr0 CTPOEHHUS U TEKTOHUKHY,



* B 0CAJOYHBIX W BYJIKAHOTE€HHBIX TOJIIAaX HaMeuaeTcs npeobiaziaroiiee MPOCTUPAHUe CI0eB, TPaHUL{bI MHTPY3UBHBIX TeJl
TIPOBO/ISATCST YCJIOBHO, HOBeMIIMe KOHTMHEHTanbHble 00pa30BaHMsl OKOHTYPHUBAIOTCS Oe3 pacusieHeHus], 37IeMeHThI CKIaZloK U
TI0JI0’KeHNe pa3pblBOB yCTaHAB/IMBAOTCS 110 KOCBEHHBIM MTPH3HAKaM.

OcHogHoll Memodonoauueckuil npuHyun, pUMeHsieMblid B Trpoliecce Aeln(prUpoBaHusi, — pPacCMOTpeHUe 00BEKTOB B KX
Pa3BUTHH M B3aUMOCBsi3U. [elippupoBaHue /jaeT OTBET Ha TO, UTO M300pa)KeHO Ha CHUMKE — «UTeHHWe» W WHTepIIpeTaLys
CHMMKOB IO /lelIM(POBOUHBIM IMpPH3HaKaM. B 3aBUCHMOCTH OT reosIoro-TeKTOHHUECKOTO CTPOEHMs PallOHOB MPUMEHSIOT
pa3/MuHbIe METO/[bI /IeMM(PUPOBAHUST CHIMKOB:

. ITpamoi,
. KoHTpacTHO-aHaI0roBbIH,
. Jlanmad THO-UH/TUKAI[MOHHBIH.

IIpumeHeHue npsiMo20 Memodd — TONLKO B Te0JIOTHUECKU OTKPBITHIX palioHax, IZie KOpeHHbIe TOPHBIE TI0OPO/ibl BEIBEJIEHbl Ha
1OBepXHOCTb. POTOTOHOBbIE pa3/vuMs, a TaKKe OCOOEHHOCTH CTPYKTYpPbl M PHUCYHKH M300paKeHHS Ha CHMMKaX 3THX
paiioHOB 00yC/IOBIEHBI I'e0JIOTUUECKUMU TelaMd, WX OKPACKOH, BeleCTBeHHBIM COCTABOM, 3ajeraHdeM. [103ToMy 37ech
BO3MOJKHO HeIOCpe/iCTBEHHOe OTOXKJEeCTBJIeHHe BbIJe/IeHHbIX Ha CHUMKAaX OOBEKTOB C reo/IorMYecKUMU TelaMy | TpsiMoe
COTIOCTaBJIeHHe TeoJIoro-reou3nueckux MaTepuanoB C JaHHBIMU JAelmidpupoBanus. [Ipsmoil meton AelmpprpoBaH
TI03BOJISI€T YCTaHAB/IMBATh TOJISl Pa3BUTHsL TOPHBIX IOPOJ PAa3/IMYHOTO COCTaBa M IeHe3Wca, TPaHMLIbl CTpaTUTrpadruecKrx
TI0/jpaszie/IeH| 0Ca/J0YHBIX M BYJIKAHOTE€HHBIX ITOPOJ, XapaKTep MX 3ajeraHus, TeKTOHMUYeCcKre HapyiieHus. KonmpacmHo-
aHanoeoeblli (KOHMypHo-2eono2uUeckull) mMemoo WCMOB3YIOT Tpu paboTe ¢ aspodoToMarepuasaMd U KOCMUUYECKUMHU
CHMMKaMM BCeX YDOBHel reHepanv3aljid KaK B TeOJOTHYeCKH OTKPBITBIX, TaK M B TeJOTMYeCKH 3aKpBITHIX palOHax.
KoHTpacTHO-aHanmoroBeli METO/, OCHOBAH Ha CBf3fX BHEIIHWX KOMIIOHEHTOB JaHAmadTa C TeoJornyecKUM CTPOEHHEeM M
CpaBHeHUHM JelrprpyeMblx 06BbeKTOB ¢ “(hOTONOpTpeTaMu” STaIOHHBIX CTPYKTYP Ieo/IornuecKy OJHOTHUITHBIX ILIoMIazel.
T'eonornyeckre 00BHEKTHI, aHATIOTHUHBIE 110 CTPOEHHIO Y UCTOPUU Pa3BUTHsI, UMEIOT CXO/IHbIe M300pa)keHHs1 Ha CHUMKax. Ha
CHHMMKaX KJTFOUEBBIX YUaCTKOB MPOBOJUTCS JlelM(pPUPOBaHUE HEOHOPOAHOCTeH (POTOTOHA U PUCYHKOB (hOTOM300paXKeHUS.
3aTeM Ha3eMHBIMH BOJIEBBIMU MCC/IEJOBaHHSIMU YCTaHaB/IMBAETCsl re0/Ioruueckasi Iprpoza OTAelM(prUpPOBaHHBIX 00BEKTOB,
T. €. IPOBOZAWTCS MX UHTepripeTanysl. Vcrnosnb30BaHue KOHTPAaCTHO-aHaJIOTOBOI0 MeTo/ja: Ha OCHOBaHUHM MCCJIe/I0BaHUM:

. COCTaBJISIIOTCS TabULBI 1eITU(PPOBOUHBIX PU3HAKOB,
° u HO,I[6I/IPEI}OTCH CHUMKU — S5Ta/IOHbl C TUIIMYHBIM (l)OTOI/I306pa)KeHI/IeM N3yUYEeHHBIX T'€0JIOTHYECKUX O6’LEKTOB, nux
“doToropTpeTsr”.

I[Mpu felrbpUpOBaHUK HOBBIX T€0JOTHUECKHX OJHOTHITHBIX TI/ION[A el 3a/jaua CBOJUTCS K OThICKAHHIO 0OBEKTOB, CXO/IHBIX
¢ “dororopTpeToM” 3TAaTOHHON Te0JIOTHUeCKON CTPYKTYPBI. JIGHOWA(mMHO — UKOUKAYUOHHbIL Memod OewugpupoeaHus
TIPUMEHSTIOT B T'e0JIOTHUECKH 3aKPBITHIX paiioHax Mpu pabore ¢ a3podOTOCHUMKAMH, a TaKKe KOCMHUYECKUMH CHUMKAMH
CpeJHero M BLICOKOTO Pa3pelieHusl.

5.3. Ia cniocoba germmgprpoBaHust

1. Ha mecmHocmu (noneeoe dewugppupoganue) — [JOCTONHCTBA: BBICOKAs! CTelleHb JOCTOBEPHOCTH, U3yUeHre MeCTHOCTH
Ha MOMEHT /el prpoBaHusi, (COBpeMeHHOCTh). HeflocTaTKu: HeBbICOKast IPOM3BO/UTE/IBHOCTb, BLICOKAsi CTOMMOCTB,
MeTe03aBUCUMOCTb.

2. e abopamopusx (kamepaabHoe dewugpupogaHue) — [IoCTOMHCTBA: MaJjiasi 3aTpata BpeMeHU U Tpya. Hemocratku: He
o0ecrieurBaeT MOMHOTHI U JOCTOBEPHOCTH pe3y/bTaToB. Ho B 000MX Clydasix MpUCyTCTBYeT 3aBUCUMOCTb OT CPOKOB,
VHCTPYMEHTOB U Ka/IpOB.

IToneBoe AemmmppupoBaHme

[ToneBoe pewmndpupoBaHre COCTOUT U3:

. HaszemHozo penmdprupoBaHys,
. Aspogu3yanbHo20 JielpprupoBaHusl,
. IModcnymHukoebix HabIO/IeHNT.

[MoneBoe pelmppupoBaHue 3aK/IH0UYAETCs B COTIOCTaB/IeHUN U300pakeHust Ha CHUMKe (¢homonaane, pomocxeme) ¢
MEeCTHOCTBIO.
HasemHoe pemmdpupoBanue MoXeT ObITh:

. CIU/IOIIHBIM,
. BbIOOPOYHBIM,
. MapLIPYTHbIM (Uallle Mpu reorpaduueckux HCCIeOBAaHUSIX) — BK/IIOYAeT OMUCaHWs, cOOp 00pasioB, W3MepeHWs,

¢oTorpadupoBaHue STaIOHHBIX yU4acTKOB. OObIYHO

Ha OTKPBITOM MECTHOCTH [Jelln(POBIIMK MOXKeT Hab/o/aTh Moaocy mWHUpUHOU o 500 M, B 3a/leCeHHOMH, C TiepeceueHHbIM
penbedom — He Gonee 300 M. HazemHoe semmdpupoBaHie BK/IIOUAeT BCE 3Tarlbl MOATOTOBKU. IIpu 3TOM mpocMmoTp (1o
BO3MO>KHOCTH CT€Pe0CKONMNYeCKUH — CTepeo0vKaMH, M0JIeBbIMU KapMaHHBIMM CTepeocKoraMu — «ToronpeTr») 1 oJroToBKa
CHUMKOB (Zi/11 PaBHUHHOW TE€PPUTOPHH — eJMHOT0 Maciitaba CHUMKOB; [/l TOPHOM MECTHOCTH — MacIuTad OTAenbHO [iist
JOMWH W OTJeNbHO [Jisi CKJIOHOB M XpeOroB). ITocie mpocMOTpa CHHUMKOB COCTaBIISIeTCSl TIpeJBapUTeNbHbI BapHaHT
JIereH/Ibl.

JocmouHcmeo Ha3eMHOTO ZieIU(PUPOBaHMUS: BO3MOXKHO OJHOBPEMEHHO COOMpAaTh JOTIOTHUTEbHBIE CBeAE€HUs U JaHHbIE 00
00BeKTax, a Tak>Ke BBIIIOJIHATE U Jipyrye paboTsl.



AspoBu3syanbHoe JemmdpupoBaHue (gemudpUpoBaHHe C BO3JyXa) BHIONHSIETCS C OopTa BeprosieTa (CKOPOCTh 2
KM./MWH.) WM JIETKOTO camosieTa. Bpemsi paboTel crierpanvcra — OKOMO 2 4YacoB. 3apaHee HeoOXogumo mpopaborathb
MapILpyT ToieTa (HAaHeCTHU ero Ha KapTy WM CHUMOK). IIpu BBICOKMX TPeOOBAaHUSIX K JeTalbHOCTH OTPEJe/UTh BBICOTY
(200-400 wm., makc. 10 800 m.) u ckopocTb ToneTa (He 6osiee 100 KM.uac.), TMOJATOTOBUTH U CUCTEMAaTU3UPOBATh ChbeMOUHBIN
Marepuan. Obpabomka OaHHbIX TIPU a3POBU3YajbHOM JelU(GPUPOBAHUKA COCTOUT U3 OGOPM/IEHUs], KOPPEKTUPOBKA WU
pacimppoBKa HESICHBIX MECT B 3alMCSIX BBIMOMHSETCS B TOT XK€ JieHb. /[ocmouHcmeo - GOJbIIoe UUC/I0 OPUEHTHUPOB U
OonbIION OXBaT TEepPPUTOPUM. BO3MOXKHOCTB Ha3eMHbIX HabmopeHui. [IoACITYyTHUKOBBIE HAOMIOJEHUS — 3TO
eTMHOBPeMeHHOe TomyueHre WH(opManyu o6 o0beKkTe Ha 3emje, C BO3/yxa M M3 KocMoca. Buupl paboT MoryT OBITb
KOMITJIEKCHBIMHU, 3TO CheMKa C caMoJIeTa pa3HOM amnmapaTypoi, CAHXPOHHO CO CheMKOM M3 KOCMOCa, CITeKTPOMEeTPUpPOBaHHUe
C BO3/yXa W Ha 3emJie, MUCAHWEe COCTOSIHUSI BCeX OOBEKTOB 3eMHOM TOBEPXHOCTH Ha CHUMAeMOM YyuyacTKe, W3MepeHWUsl,
B3sTHe TIP00. /JOCMOUHCMBO KOCMUUECKUX CHUMKO8: DO0JIbIlIoe OXBAaT TePPUTOpHI. Bosblnasi foctoBepHOCTh. Hedocmamku
KOCMUYecKUX CHUMKOB: TIPOLIeCC CJIOKeH OpraHU3allMOHHO, HHU3KOe pa3pelleHre, BUAHO Maj0 OpPUeHTUPOB. IIpumeHsemcs
IS U3yUeHUsl ¥ KapTorpadrpoBaHUst TPUPOJHBIX PeCYPCOB.

KamepanbHoe jemmm@pupoBaHue = 3TO pacrio3HaBaHWe OOBEKTOB HAa CHMMKe B J1laDOpPATOPHBIX YCIOBHSIX, MyTeM
COTIOCTaB/IeHUs N300pa)KeHHsI C UMEIOIIMMHCS 3MaA0HAMU Y 3HAHWSIMH 1 OTIBITY CaMOoT0 Jeln(pOBIIHKa.

[IBa MeTOZia KaMepayibHOTO AeirdhprpoBanus (pacrio3HaBaHuysl, U3BeueHUs] MH(HOPMaIim):

1.BuszyanbHoe — BBIMIONHSAET [AelMPOBIIMK 10 (oToMaTepvasiaM W Ha 23KpaHe MOHHTOpa (camoe
pacIipocTpaHeHHoe). 2.A8MmomMamusupoeaHHOe — BBIMOHSIETCsT TIPUOOpPaMM — Ha TMEPCOHA/IBHBIX KOMITbIOTEPAX
WM Ha CreluaibHbIX TIpubopax (TpebyeT KaueCTBeHHBIX CHUMKOB).

Kakip1i1 U3 HUX UMeeT CBOU [JOCTOUHCTBA U HEeZOCTATKU.

BusyanbHoe JemmudpupoBaHue — 3TO TPOLECC, BBIMIOIHSIEMbINA HUCIIOJHUTEEM He3aBUCUMO OT TOTO, B KaKOM
BU/Ie TIPe/ICTaB/IeH CHUMOK ((hOTOOTIEUaTOK, U300pakeHre Ha SKpaHe MOHUTOPA, M300pa’keHHe Ha CITel[Ha/IbHbIX
npubopax. BusyanpHoe JendprupoBaHre UCMob3yeT 2 BU/ia BOCTIPUSTHS:

1. 3pumesnbHoe BocIipusiTHE,

2. Jloeuueckoe BOCIIpUSITHE.

3pumenbHoe gocnpusimue — YC/IOBHO [IeIUTCS Ha BOCIIPUSTHE TI0 SIPKOCTH, TI0 1[BETY, pa3Mepam, Mo o0bemMam.
Bocnpusimue sipkocmu — 3To BenuurHa (u3nosiornyeckass. OHa XxapakTepu3yeT OIlyIlleHHe CBeTa_ueJioBeKOM B
TIPOTUBOIIOJIOKHOCTb SIPKOCTH, peajibHO CYII[eCTBYIOIEMY CBOMCTBY OKPY’KaloOIlero Mupa. IJTO BOCIPUSTHE
OCHOBBIBAETCSI Ha CIIOCOOHOCTH BOCIIPUHHMATL SIPKOCTHBIE pa3/iMuMsi, KOTOPYIO TIPHHSTH XapaKTepH30BaTh
MOPOTrOBbIMY 3HAUEHUSIMU CBETOBOW UyBCTBUTEIBLHOCTU 3peHUsi. Pa3HOCTHBIN nopor (B,) - 9T0 pa3HOCTh SIPKOCTU
o6bekTa (B,) 1 okpy»katoiiero gona (By):

B,= B, — B¢ (5.1)
[Moporoeeiii kouTpacT (K) (wmm auddepeHuyanbHbI TOPOT) - 3TO OTHOLLIEHHE Pa3sHOCTHOTO MOpora K SIpKOCTH
(oHa:

K = B,/B (5.2)

Bocnpusamue ysema. LiBeT — 5TO oOIlylljeHWe ue/iOBeKa, BO3HUKAIOLee MPU BOCTIPUSTHUM CBeTa C pa3/IMuHbIMU
JJIMHaMu BoJiH. ['na3 BocrpuHMMaeT pAuarna3oH BosH oT 0,39 go 0,70 mxm. LiBeToBoii mopor (WaM LiBeTOBas
YYBCTBUTEILHOCTh) /Il Pa3HBIX YUYACTKOB CTIEKTPA Pa3HbIi, HarpuMep HanboJsiee UyBCTBUTE/EH Iv1a3 - [IHeM — K
JKe/TO-3e/IEHOMY Y4aCTKy CIeKTpa, [Py 3/1eKTPUUeCKOM OCBeLLeHUH — K OpaHKeBOMY U KPaCHOMY. 3aBUCUMOCTb
BOCIIPUATHS 1[BETA OT TUIOL[AIM 00BEKTa Ha MajibIX MOJIAX — IBET pa3pylIaeTcs. [las Toro urobbl ONpeeMTh BeT
o0beKTa, ero TUIOLa/ib [O/DKHA B 2-3 pasa MpeBbIlIaTh pa3Mep, MPU KOTOPOM OH OOHapy)kuBaeTcs. LIBeT c Tpysom
MOJIAeTCsl U3MepeHusiM. [IPUMEHSTFOT TOHSITUS: MOH, HAChIUWEeHHOCMb, cgemaomd. Bocnpusimue pasmepa. Crioco6HOCTB
r71a3a pa3/iuuath JeTaju XapaKTepU3yeTCs: «OCTPOTOM 3PEHHs» — 3TO MUHUMA/bHBINM Yo/, 0/ KOTOPOM BUHO 2 TOUKH W/IN
2 nuHUM pazzenbHo. O6bruHO 3T0 20-45 cek. Bocnpusmue obsema (cmepeockonuueckoe gocnpusimue). CTepeoCKOITUUeCKUM
BOCIIPUSTHEM Ha3bIBAETCS 3pUTE/IbHOE TIpeJicTaB/ieHre 00 00beMHOCTH TIPeMETOB 1 MX IPOCTPAHCTBEHHOM PaCIIO/IOKeHHH.
PaccmaTpuBaroT 00beKT (Ha 2 CHMMKax) OOOMMH I/la3aMH — BO3HHMKAaeT «CTepeocKoruyeckass Mofenb». I'yia3HoW 0asuc
yesioBeKa (paccTosiHue MeX/y raa3amu) — oT 55 70 75 MM. (cpegHee 65 mm). I[TpubopkI [/ BU3yaJbHOTO BOCIIPUSTHST KAK
TpaBUWI0 3TO YeeauuumenvHble npubopbl — nymbl (0030pHBIE, IMITaTHUBHBIE, VI3MepuTesbHBIE), CmepeockonuuyecKue
npubopbt (monyueHrne 00beMHOTO W300pakeHus1) — JIMH30BO-3epKasibHbIA cTepeockorn JI3C-1 (mosie 3penus 12 cMm. u
yBennyeHue 1,4 KpaT); MHTeprnpeTockon (Aas fAenl. cHUMKOB 30X30 wim 23X23 cM.). ViMeeT BO3MOKHOCTH pasHOIro
yBenmueHust (2-15 Kpar) W A KaKLOTO CHHUMKA, Ipubopbl 041 npeobpazoeanust uzobpadiceHus, CuHmesupyoujue
npoeKmopbl, KOMNIEKCbl cuHmesupyioweli annapamypbl. [Ipy BU3yaabHOM JelM(ppUPOBaHUN MHOT030HA/IbHBIX CHHUMKOB
MPUMEHSIIOT 3 rpuema:

1. [HdemmdprpoBaHe 0fHOTO 30HATLHOTO CHUMKA — IIPOBOZAWTCS B CIyuae, KOTZa OfHA U3 CbeMOUHBIX 30H B HauOosbILel
CTeTIeHH Y/IOBIETBOPSIET TIOCTABJIEHHOW 3azaue. OObIUHO — CHUMOK B OJIFKHEH MH(paKpacHOU 30He (XOpPOLIO JeIl. CIIeKTp
BO/Ibl, pPaCTeHHI — TeMHBIN).

2. HeumdprpoBaHre cepuy 30HalIbHBIX CHIMKOB,



3. [HemdprpoBaHye 1BETHOTO CHHTE3WPOBAHHOTO CHUMKa. Jlo2uueckoe eocnpusimue — 3T0 0COOEHHOCTb BOCIPHUSITHS
Ye/I0BeKOM [IeHCTBUTE/IBHOCTH. [JIsi/iss Ha Mei3a)k, UejloBeK BHAWUT He OT/e/bHble IMSTHA Pa3HOW SIPKOCTH WM IiBeTa, He
JIMHUM Y TOYKH, a 00pa3sel — Jjiec, mose, Aopory...CocTaBsis JIOTMUeCKYHO0 LIETOUKY, Mbl TPYIIIMPYeM OT/e/bHbIe TPU3HAKH
00BEKTOB B PUCYHOK U OIpeZessseM X, UCIO/b3ysl TIOX0KHe 00pa3bl. Y BCeX JIHO/|ed JIOTUYeCKOe MBIIIEHHe pasHoe.
Hauano pabombi: TPOCMOTP CHUMKOB (OT OOIIEr0 K YaCTHOMY, OT KPYIHBIX OOBEKTOB K MEJIKUM), 10 BO3MOXKHOCTU
cmepeockonuyecku. 3aTeM: U3yueHUe MeJIKUX yUaCTKOB C yBe/nueHueM (110 BO3MOXKHOCTH MCI0/Ib30BaTh ToMorpaduyeckue
KapThl OoJsiee KPyMHOTo Macintaba), yCTaHOB/IeHHe, HAbOp M crcTeMaTH3alys 00beKTOB ((hakTOB), pacrpefesieHHe UX T10
Ba’KHOCTU U TOJIE3HOCTH, YCTAaHOBJIEHUe HOBBIX JIOTMUECKUX CBsi3el (C MCMO/b30BaHUEM KOCBEHHbIX MeTO/0B). OCHOBHOM
TIPUHLIAI KaMepaibHOTo Jein(prpoBaHusl — 3TO IMA/NIOHHOE eIU(ppUpoBaHie, OCHOBAHHOE Ha CPABHEHWH W300pakKeHust
Ha CHUMKe C 06pa3oM (3TasoHoM), ChOPMHPOBABIIMMCS paHee y JeldpoBIjrKa Py paboTe ¢ ApyriMyi CHUMKaMH.
OTanoHupoBanue (KanubpoBKa). [TomyunTh TOCPE/CTBOM /leIIU(PPUPOBaHUs (BU3yaJbHOTO WM KOMIIbIOTEPHOTO) WH
(hororpammeTprueckoii 06paboTKU HeOOXO/MMbIe XapaKTepUCTUKKU M3yuyaeMoro o0beKkTa TOJBKO M0 CHUMKaM 0e3 KaKuX-
b0 HaTYPHBIX OIpeiesieHuid, 6e3 obpalleHust K «3eMHOM TpaBze» B OOJIBLIMHCTBE C/Tyd4aeB HEBO3MOXKHO. Harpumep, fis
CTIEKTPOMETPUUECKUX  OMpeJe/ieHud 10  MHOrO30HAJbHOMY CHUMKY, Ha KOTOPbIX OCHOBAaHO  KOMITbIOTEPHOE
JemmprpoBaHue, TpeOyeTcsl BBIOMHUTH DPAJMOMETPHUECKY KaluOpPOBKY CHHUMKOB (MX 3MAA0HUPO8AHUe), a s
TIOJTyueHHst pa3Mepa 00beKTa 1Mo CHUMKY (hOTOrpaMMeTPUUYecKUM CIocoO0M HeoOXoJuMa ero reoMeTpruueckas KajruOpoBKa.
Pa3nuuaroT abCcoaomHyo U OmHocumenbHylo KamiopoBKy. TIporieaypa MoayueHUst ¥ yueTa KanuOpOoBOUHOW HMH(OpPMAIUU
COCTaB/IsIeT HEOOXOAWMBIM 9/IeMEHT TEeXHOJOTHUECKOH CXeMbl a’dpPOKOCMMUYECKHX WCCIe0BaHul. ITa HHGbOpMAarys
obsi3aTenbHa fijis 000K 00pabOTKM CHUMKOB, XOTS 00beM ee ObIBaeT pa3MUYHbIM — 4YeM Bblllle TpeOyemasi TOUHOCTb
oTipe/ie/IeHU 10 CHUMKaM, TeM OH 3HauuTesibHee. I1pu 06paboTKe 0JMIHOUHBIX CHUMKOB OTPAHUUMBAIOTCS OMHOCUMEbHO
Kanubpoekoll, a HeCKOJbKUX, HAlpUMep MHOTO030HA/bHBIX, JKejaTelbHa WX abcomomuas Kaaubpoeka. CoBpeMeHHbIe
KOMIIBIOTEPHbIE TEXHOJIOTUH TI03BOJISIIOT PellaTh CeYIOIIMe IPYITbI 3a/jau:
1. Bu3yasu3anys HKUGPOBLIX CHUMKOB,;

2. TeoMeTpHUeCKHe U SPKOCTHEIE IpeoOpa3oBaHysi CHUMKOB, BK/TIOUasi NX KOPPEKLHIO;
3. KOHCTPyMpOBaHHe HOBBIX ITPOU3BOJHBIX H300paKeHHH 10 MepBUYHBIM CHUMKAM;
4. ormpefiesieHye KOJMUECTBEHHbBIX XapaKTePUCTHUK 00BEKTOB;

KOMITbIOTEPHOE JlelidprpoBaHie CHUMKOB (Krnaccudukanus). Haubosee cio)kHOW siBsieTcs 3ajjaya KOMITBIOTEDHOTO
(aBTOMaTU3MPOBAHHOIO) Jel(PUPOBAHUs, KOTOpasi COCTaB/sgeT (yHJAMeHTanbHyl0 IpobieMy a’pOKOCMHYECKOro
30HJMPOBaHNs KaK HayYHO! AWCLMIUVIMHBI U [71s1 PellieHHs] KOTOPOM Mpusiaraaock U NMpuiaraeTcsi MHOTO YCUIMHA. DmanoHamu
MOTYT OBbITh: CIleLMajbHO TOATOTOBJIEHHbIE A3POCHUMKH, KapThl TEpPPUTOPHM (TeMaTHuecKre WM 0ojiee KpPYITHOTO
MaciuTaba), pe3y/ibTaThl LieJieHarpaB/ieHHO BhIMOMHEHHBIX MOMEBBIX paboT. B pe3y/bTaTe HAXOAATCS CXOJHbIE MPU3HAKU U
00BeKTy MprcBanBaeTcs Kiacc. I1o TakoMy ke MPUHLUITY paboTaeT aBTOMaTU3MPOBAHHOE Jeli(pPUPOBAHIE; SMA/JI0HbI TIPU
3TOM Ha3bIBalOT «obyuarowjeli 6bl6opkol». (OcoOeHHOCTH KaMepanbHOTO —/IeIIU(pPUPOBAaHUS: 3aBUCUMOCTb  OT
JIOTIOJTHUTE/TbHBIX MaTePHA/IOB (TI03TOMY He0OX01UM COOp JOMOTHUTEIBHBIX MaTEePHAIoB, B TOM UKMCJIe — 3HATh JIaTy CTapbIX
cbeMOK). OCHOBHOUl npuHyun — STajOHHOe fAelndpUpoBaHMs. B KauecTBe 35TaloHOB MOTYT ObITh: CIleLMaIbHO
NOZITOTOB/IEHHbIe CHUMKH, TeMaTWYecKhe KapTbl 4YacTh TeppuTopuii (Oomee kpynHoro waciuraba), pe3y/ibTaThl
LjeJIeHalpaB/IeHHO BBINOJIHEHHBIX MOJIeBBIX paboT (HabmozeHus), KpyITHOMACIITaOHbIe KapThl. DMAA0H CO0ePHCAHUsl — 3TO
CHUMMOK, TIOJTHOCTBIO OT/eIIU(PUPOBAHHbIN B (TIPUHATHIX) YCAOBHBIX 0003HaueHusix. [Ipy 3TOM Ha KJIHOUEBBIX (Ba)KHBIX)
yuacTKax WM MapIIpyTax coOupaercst Bcsi MH(OpMarus (OMUcaHus], U3MepeHusi, 0T60p 00pasLioB, GUKCUPYETCsS Ha KapTe
JTAHHOE MeCTO).

BosmooscHocmu 6u3yaibH020 dewupupoeanusi:

Ananu3 u300pa)keHHs1 BBITIONHSETCS Ha YPOBHE OOBEKTOB, pa3Mepbl KOTOPBIX B HECKOJBKO pa3 0osiblile pa3pelieHus
(mukcena). KoymuecTBeHHble OLieHKW (TI/IOLaAM, AJIMHBI M T.[.) MOTYT OBITH IOyuYeHbl JMIIb NPUOIMKEHHO. AHamu3
SIPKOCTH (TOH M300pa’keHus1) Ha uepHO-0enbIX U300paskKeHUsX BO3MOXKEH B rpefienax Ao 12 crymneHeil. COBMeCTHBIN aHa/mM3
30Ha/IbHBIX CHHUMKOB OrpaHWueH, T.K. COMOCTaBleHWe Oosiee 2-X CHUMKOB 3aTpyjHuTesneH. dopMa 0OLEKTOB B IjiaHe
orpefiesisieTcsl JIeTKO M OfHO3HauHO. dopMa OOBEKTOB B MPOCTPAHCTBe (MX BepPTHKaJIbHAs IPOTSPKEHHOCTh) JIETKO
oTpe/ieisieTCsl Ha Tape CMeXXHBIX CHUMKOB (0 CTepeornpubOopy WM MO TeHH). IIpocTpaHCTBEeHHOe pa3MellieHHe 00beKTa
orIpeZiesisieTcst Jierko. XOpOIIO MCTIO/Bb3YIOTCS KOCBeHHbIe TpH3HaKW. BO3MOXKHO AemmprpoBaHue Cpasy 10 BbIBEPEHHON
JiereHzie. Pe3ynbTathl feliuprupoBaHust 0OBIUHO CYOBEKTUBHBI.

BosmooicHocmu agmomamu3upoeaHHozo dewudpuposarus: AHanu3 U300pakeHUs BBINOJHAETCS Ha YPOBHE OTZe/bHbIX
nKcesoB. KonuecTBeHHbIe OL|eHKH (TIOLab, J/IWHA U T.J.) TIOIY4YaloTCsl C BBICOKOM TOUHOCTBIO. JleTa/bHBINA U TOUHBIN
aHanu3 SIPKOCTHBIX Ppa3/MuMii OrpaHWveH JIMIIb CBOMCTBaMM LM(POBOrO0 CHUMKA. BO03MOXKeH XOpOLIMH aHaau3
MHOTI'030Ha/IBHOTO CHUMKa. OripezienuTe GopMy 00beKTa B IjlaHe CJIOXKHO (TIpaKTH4ecKu cefiuac He peruaetcs). ©opma
00BeKTa B MPOCTPAHCTBE MOXKET OBITH OMpefesieHa 10 Tape CMeXHBbIX CHUMKOB (CTepeoOuKaMH U CIiel|. TIPorpamMMaMHu).
[TpocTpaHcTBeHHYI0 WH(OPMALUIO TIOMYYNTh CA0KHO. OmpefiensioTcs Wb SPKOCTE M CTPYKTypa. Vcrosnb3oBaTh
KOCBeHHbIe TIPU3HAK{ TMPAaKTHUeCKd HeBO3MOYKHO. VICMOMb3yIOTCSl MWIIb TPOCThIe JiereH bl (YacTo He COBCeM JIOTHUHBIE).
PesynbraThl 1LUppOBO 00pabOTKM OOBEKTWBHBI, HO 3aBUCAT OT I[1apaMeTpOB, 3aZJiaHHBIX HCIOJHUTeNeM. [lpu
TornorparueckoM KapTorpahMpoBaHUK Mano00KUTBIX TPYAHOAOCTYIHBIX PAalOHOB. IIpeuMyuwjecmeo BU3yaabHOTO MeTOZA
(mepes; aBTOMATH3MPOBAHHBIM): SKOHOMHYHOCTb, JIETKOCTbH M ObICTPOTA MOJy4YeHHsl MPOCTPAHCTBeHHOM HH(OpMayu



(dopmel, pasmepbl 00BEKTOB, 0COOEHHOCTH WX pacripejie/ieHus1), OJJHOBPEMEHHOe HCII0/Ib30BaHUe BCeX /eIl (POBOUHBIX
TIPM3HAKOB (M TIPSIMBIX, U KOCBEHHBIX), TIPUMeHeHre Jel(POBIIMKOM JIOTHYeCKOT0 MBIIIJIEHUs] U UHTYULUK (UTO TOKa He
yMmeeT MaiuHa). Hedocmamok BU3yanbHOTO MeTOZ: CyObeKTUBU3M (3aBUCUMOCTD OT Il (POBIIMKA), Masiasi HaZIeXXHOCTh,
3aBUCHUMOCTb OT KOMITETEHTHOCTH JelIn(pOBIMKa, KauecTBa JOMOJHUTENbHBIX U CheMOUHBIX MaTepuasioB, KauecTBa M
JIOCTOBEPHOCTU 5MA/I0HOS.

ABToMaTu3upoBaHHoOe JieludprupoBaHre, KOMIbIOTEPHbIE TEXHOIOTMA 00pab0TKM CHUMKOB IO CIeLUaIbHbIM ar0PUTMaM
u mporpamMaMm (c obyuenunem u 6e3). [atoT TouHocTb 70-85%. [Insi ¢oTOrpaMMeTpHUECKUX W3MEepeHWN CHHUMKOB
TIPUMEHSTIOT CIIeLMaibHbIe TPeU3UOHHBIE ONTHKO-MeXaHWUecKde TNpPUOOpbI, a TakKe KOMITbIOTEPHbIe KOMIUIEKCHI CO
CreLMaIM3UPOBaHHBIM TIPOTPaMMHBIM  0OecrieueHueM. [l 0O6pabOTKM a3pOKOCMHUECKWX CHMMKOB Ha TepCOHAbHBIX
KOMIBIOTEPAX MOXKHO HCIIO/Ib30BaTh KOMMEPUYECKOe MporpaMMHoe obecrieueHue o0lero HasHauenusi. 'eorpad mo/pkeH
yMeTb BBIOpATh ONTUMAJbHBIA BapuaHT o00pPabOTKM W3 MHOTUX BO3MOJKHBIX, TIPE/IOCTABJSIEMbIX KOMMEpPUYeCKUM
MpOrpamMMHbIM 00ecrieueHreM. B KOMITbEOTEPHOW TeXHOJIOTUM MCIONb3YeTCsl 9MA/noHUpo8aHue, Tak Kak Jjisi BBITIOJHEeHHs
KOMIIBIOTEPHOTO /IeIIU(PUPOBAHKST HEOOXOMMO TMOJYUUTh KaJuOPOBOUHYHO MH(MOPMALMIO, TI/le YUMTHIBAETCS] OMUCAHUE
abCco/toTHasE WM OTHOCUTEJbHAS, PajJMOMeTprUUecKasl UM TeoMeTpuyeckasi KaambpoBKa ucciiefyemMoro oobekra (pasmep,
BBICOTA, LIBET, M3/TyUeHHe U T.7. 00beKTa). 3a/jaua KOMNbIomMepHo20 Oelu@pupo8aHuUsi CHUIMKOB CBOJIUTCS K KlaccHprKarmm
— TIOC/Ie[J0BaTebHON <COPTHPOBKE> BCeX IMHKCeI0B LM(pPOBOT0 CHUMKA Ha HECKOJbKO TPYMM. [y 3TOro mpesioskeHb
aJITOPUTMBI KaccuuKaryu IByX BUZIOB — € 00yueHueM u 6e3 oOyueHust (KacTepu3aljyiv — OT aHTJI. «CKON/eHue, 2pynna).
[Mpu knaccuukanum ¢ obyueHreM MUKCe/Ibl MHOT030HA/IbHOTO CHUMKA TPYIITHMPYIOTCST HA OCHOBE CPaBHEHUsI UX SPKOCTeH B
Ka)K/I0M CrieKTpasbHOW 30HE C 5MA/j0HHbIMU 3HaueHUsMH. [Ipu KiacTepu3aljuM ke BCe TMHKCeNbl pa3fie/ssioT Ha TPYIIbI-
KJIaCTepbl TI0 KaKOMY-/M00 opMabHOMY TIPU3HAKY, He rprberast K 00yuaroluM JaHHBIM. 3aTeM KJlacTepbl, TIOTyueHHbIe B
pe3yJ/ibTaTe aBTOMAaTHUUECKOM TPYMITUPOBKU MMUKCEJIOB, /IeMIU(PPOBIIUK OTHOCUT K TEM W/ UHbIM 00bekTaM. [J0CTOBepHOCTh
KOMITBIOTEPHOTO JelliprpoBaHus (OpMaTbHO XapaKTepu3yeTcs OTHOIIeHHWeM YHM(J/ia TMPaBWIBHO KIaCcCU(ULUPYeMbIX
TUKCEeSIOB K WX 00IjeMy uuciy MW cocraBiseT B cpegHemM 70— 85 %, 3ameTHO mazas C yBenuueHWeM Habopa
JemrprpyeMbiX 00BEKTOB.

[TpenMy11[eCTBO MeTO/ia 3aK/IFOUAeTCsI B TOM, UTO 00pa3yeTcsi BO3MOXKHOCTB IpeoOpa30BaHUsl SIPKOCTeH LIU(PPOBLIX CHUMKOB
[UIs YAy4YIIeHWss WX BOCIIPUSITHSI, TIpUMEHeHWe MaTeMaTHUeCcKMX Orepalyii, BO3MO)KHOCTb HaJIO)KeHUsl M300pakeHUi
CHUMKOB (TIpM MHOT'030HA/IbHON CheMKe), COTOCTaBJ/ieHHe Pa3HOBPEMeHHbIX CHUMKOB O/THOTO M TOTO )Ke 00beKTa (C LIe/bIo
W3yueHUsl ero u3MeHeHui Bo BpeMeHH).

Hemocratok wmerojja - pe3ysibTaThl He Bcerja OOBEKTHBHBI (0CTOBepHOCTH Bcero 60-80%), MeToJ He COBCeM
CaMOCTOSITe/IbHBIN (YacTO TTOMOTaeT U AOTIOHSIeT UCIIOHUTeb). BUu3yanbHbIi M aBTOMAaTH3MPOBaHHbIN METO/bl UMEIOT CBOU
JIOCTOMHCTBA M HE/IOCTAaTKH.

5.4 MemmdpupoBauHbie IPHU3HAKH 00beKTa

HewugpoeouHble npu3HaKu — CBOICTBa 00BEKTOB, HALlIeAIIMe OTPa)KeHHe Ha CHUMKE U HCII0/Ib3yeMble s

pacrio3HaBaHusl. BbIestoT ABe rpymibl Ael(poBOUHbIX IPU3HAKOB - IIpsiMble (00wjue, OCHOBHbIE) U KOCBEHHbIE
(cneyuanbHble).

[TpsiMble enrdpoBOYHBIE TPU3HAKHN — CBOMCTBA 00beKTa, HaXOsIIHe HeloCpejCTBeHHOe 0TOOpaKeHre Ha CHUMKaX,
TpucyIre caMuM obbsekTam. Ceoticmed npsiMbIX NpU3HAKOE (TI0 JAHHBIM Pa3HbBIX aBTOPOB):

2eomempuyeckue — popma, KOHGUrypanusi, pasmep, 06beM, PUCYHOK OOBEKTOB WU CMpYKniypHble (TUHeHHbIe U 00beMHEIE),
obujue (pomoepammempuueckue) — GOTOTOH, IIBET.

WHorga [o0aBsioT — 83aUMHOe pacnonoxceHue.

ITo fpyryM [@aHHBIM K NPSIMBIM JielM(POBOYHBIM MPHU3HAKaM OTHOCHUTh TPH I'PYIITbI IPH3HAKOB:

1. eeomempuueckue (dbopma, TeHb, pa3mep);

2. sapkocmHble (POTOTOH, YpOBEHb SIPKOCTH, LIBET, CIIeKTPAIbHBIH 00pa3);

3. cmpykmypHble (TEKCTYpa, CTPYKTypa, PUCYHOK).

T'eomempuueckue npusxaku (¢popma, menn, pazmep). Popra — 3T0 HanboJIee HAJIEKHBIM, T.e. He 3aBUCAIIUN OT YCIOBUN
CbeMKH, NMpu3HaK. Haur ria3 Haubosee yBepeHHO pacrio3HaeT UMeHHO ¢popmy 06bekToB. C M3MeHeHHeM Maciitaba CHUMKOB
¢opma oObeKkTa Ha CHHUMKE MOXKET HEeCKOJIbKO M3MEHSThCs, 3a CuUeT HCUe3HOBEHHWsl JleTajeld oHa ympoiraetcs. Ha
a3pPOCHMMKaX, MOJIyYeHHbIX KOPOTKO(OKYCHOW Kamepoi, (hopMa TJIOCKMX 00beKTOB MCKaXKaeTcsl Ha Kpasx CHUMKa. To ke
MIPOMCXOJUT, eC/IM 0OBEeKThl pacrosiaraloTcss Ha HaK/IOHHOM 1moBepxHOCTH. Ha KOCMHYecKrX CHUMKax ¢opma 00BeKTOB, He
VMEIOLMX BepTUKAJbHOIO NPOTSDKEeHWs, IepefaeTcsi NpakTuuecku 0Oe3 ucKakeHud. Dopma 6 niaHe — IiaHe 4acTo
WCITO/Ib3YeTCsT TIPM Paclio3HaBaHUK OOBEKTOB, CBSI3aHHBIX C JIeSITeIBHOCTBIO Ue/ioBeKa, TaK Kak OHU (Kak MpaBU/IO) UMEIOT
tdbopmy, OM3KYyH0 K TIDAaBUIbHOW TreoMeTpuuyeckod. TeHb - [€IIU(POBOUHBIM TIPU3HAK, MO3BOJISIONIUN CYJIUTh O
MIPOCTPAHCTBEHHOU (hopMe 00BEKTOB Ha OIMHOUHOM CHHUMKe. Bubl TeHel: cobcmeeHHas, nadarowjas. CobcmeeHHAs: meHb
NO3BOJISIET CYy[WUTh O TIOBEPXHOCTH OOBEKTOB, UMEIIUX 00beMHYI (opMy: pesKasl TPaHMLia TEHH YIJIOBATBIX O0OBEKTOB
XapaKTepHa [l KPBIII [IOMOB, a pa3MbITas — CBU/ETEe/NbCTBYeT O TJIABHOW TOBEPXHOCTH, HAarlpyuMep, KPOH JIePeBbeB.
ITadarowjas meHb urpaeT OrpoMHYI0 pojib. OrpeziensieT BePTUKAAbHYIO MPOTSIKEHHOCTb W CUMy3T o0bekTa. Ilo3Bomser
CPaBHUTB 0OBEKTHI 0 BBICOTE.

Pasmep o6vekma — He BIIOJIHE Ha/|e)KHBIN NTpu3HaK. [Ipu aemndprpoBaHuy yallle UCI0/Ib3YIOTCs He abCosoTHBIE, a
OTHOCHTeNbHbIe pa3Mepbl 0OBEKTOB.

SIpKoCTHbIe TIPU3HaKH (YPOBeHb SIPKOCTH, (POTOTOH, LIBET, CrieKTpaibHbIN 06pa3). Ha BO3MOKHOCTb Te0I0rnyecKoro
JenprpoBaHKs CYIL[eCTBEHHO BIMSIOT CTIEKTpabHbIe XapaKTePHUCTHUKH (CTereHb KOHTPAcTa reoJIorMUecKyx TeJl,



OT/IMYAIOIINXCS TI0 CIIEKTPaIbHOM SIPKOCTH). [IpH MHOT030HA/IBHOM CheMKe B Pa3HbIX CIIEKTPAIbHBIX MHTEpBaIax
re0JIOTHUECKHE Tejla, CHAThIE TIPU Pa3/IMUHbIX MOTOHBIX YCIOBHUIX, 0TOOPAKAOTCS HA KOCMUYECKUX CHUMKAaX C Pa3HOM
CTeTIeHbI0 KOHTPACTHOCTH.

OcgeuwjeHHOCMb 3eMHOL N0BEPXHOCMU, T.e. KOJIMUECTBO CBETOBOM SHEPIHH, TIPUXO/AIENHCS Ha eJUHULLY TUIOIA/IH,
MPeMMYIIECTBEHHO CK/Ta/IbIBAeTCs U3 TIPSAMOM ¥ PacCestHHO ¥ CO/THEeUHOM pa/fialjfii, COOTHOIIIEHHEe MKy KOTOPBIMH
MEHSIETCSI B 3aBUCHMOCTH OT:

- BbIcOThI CoJTHIIa,

- KDYTU3HBI

-/ OPUEHTHUPOBKHU CKJIOHOB.

ITpu BeicOKOM CoJHIle Tipeo6siaziaeT mpsimasi paJuariysi, YTo MPUBOAUT K PE3KKUM Pa3/IMUMsIM B OCBEILIEHHOCTH CK/IOHOB
Pa3HO¥ KCIO3UIINK: OfIHU CKJIOHBI OKa3bIBAFOTCS OCBEITIEHHBIMHU, IPyTHe — B TEHH WM TIOJIyTeHH. B sicHbIH, 6306/1auHbIH
JIeHb B OKOJIOTO/TY/IeHHbBIE Yachl OCBEIIIEHHOCTh CK/IOHOB MOYKET Pa3/inuaThCsl B UEThIpe—INeCTh pa3. TeHH B 3TO BpeMst
3aHMMArOT HAUMEHBIIYIO TUIOIa/[b, HO 3aTO TIOTHOCTh WX OUeHb BE/THKa, IT09TOMY 00BEKTHI B TEHSIX PACTIO3HAIOTCS OUeHb
HEYBEPEeHHO WK He pacrio3HaroTcst Boece. [Tpu HuskoM CoJTHIle BO3pacTaeT Z0Jisl PACCEeSTHHOM pajivalliy, TeHH CTAHOBSITCS
GoJsiee MPO3payHBIMM, XOTSI ¥ 3HAUUTETLHO OOMBIIUMU MO TIIOau. Pa3HUIIA B OCBELIeHHOCTH CKJIOHOB Pa3HOM KCIO3ULINH
YMEHBIIAeTCs. YpogeHb IPKOCMU (CneKmpanabHAas ompaxcamenbHasi CnocobHocmb). SIpPKOCTHBIE IeupPOBOYHBIE TPU3HAKH
CBSI3aHbI C O/THUM U TEM )K€ CBOHCTBOM 0OBEKTOB MECTHOCTH — CIEKTPabHOW OTpaXkaTeIbHON CrIOCOGHOCTHIO:

- ¢oroToH (MM TOH POTOM300paXKeHus1),

- YPOBEHb SIPKOCTH (WK KOAMPOBAHHAsK IPKOCTD),

- I[BET,

- CTIeKTpasIbHBIN 00pa3.

CnekmpanbHas IPKOCMb HA YEEMHbIX U MHO2030HA/NbHbIX CHUMKAX:

Ha 1jBeTHBIX — CrieKTpasibHast IPKOCTb 00BEKTOB 0TOOPaXKaeTcst ysemom,

Ha MHOT030Ha/IbHBIX — CIIEKTpasibHasK SPKOCTb 00BEKTOB 0TOOPa)KaeTCst «CneKmpaabHbIM 00pazom» (HabopoM TOHOB W/
YPOBHe# SIPKOCTH B 30HaX). Ha I11kajie TOHOB OTTHUeCKast TVIOTHOCTh KaXkK/I0H CTYTIeHU U3MepsieTcst (Ha J€HCUTOMETpE) U
TO/Ty4YaeTCst yC/IOBHOE Ha3BaHUe GOTOTOHA. DOMOMOH — 3TO ONTUYECKAs MJIOTHOCTh 300paXKeH!sI Ha UepHO-0eslbIX
(oTooTMeUaTKax Mpy BU3yanbHOM aHa/iu3e. DTOT MPU3HAK sIB/sIeTCs QyHKIMelH WHTerpasbHONW WM 30HaIbHOM (B
OTHOCHTE/TLHO y3KO# 30He CIeKTpa) sIpKOCTH 00BeKTOB. Ta Ke MHTerpaibHasi Md 30Ha/bHast APKOCTh Ha IU(PPOBBIX
CHMMKaX 3aKO/INpPOBaHa YPOBHIAMH SIPKOCTH IIIKa/Tbl OOBIYHO U3 256 Urc/ia CTyTeHeH.

Tab6s1.1 [IKasa TOHOB AiJIs BU3YabHOTO AeIu(prUpoBaHust

dotoToH [TpuHLMT BbIZe/IeHnsT 3HaueHue ONTUYecKoi
MJIOTHOCTU
benblit KpaiiHuii BU3yanbHO pasnAuiMbIi 0.1 1 meHee
[Toutu GetbIii ITnoTHOCTL Byanu 0.2-0.3
CaeTJ/10-cepblit MuHUMabHast IVIOTHOCTb OOJTBITUHCTBA (HOTOM300pasKeHHH 0.4-0.6
Cepolit CpefiHsisi TJIOTHOCTh OOJBIIMHCTBA (OTOM300paykeHn 0.7-1.1
TeMHO-cepbii MakcumasbHasi IJI0THOCTh OOMBIIMHCTBA (HOTOM300paKeH it 1.2-1.6
[TouTu yepHbIit ToH, TIPeBBIMIAOIUI MaKCUMaTbHYFO MJIOTHOCTh OOJIBIIMHCTBA 1.7-2.1.
(hoTonzobpakeHHH
UepHblii KpaiiHuii BU3yaabHO pa3MMUMMBbIi TOH IIKa/Ib 2.2 u bornee

Hcrons30BaHue JJAHHOIO METo/a:

- TIpr KOMMIBIOTEPHOM SIBJISIETCS] OCHOBHBIM,

- Tpu BU3ya/IbHOM JelibpUPOBAHIK peske (Uallle Mpu uepHOo-6eioil ChbeMKe 10 OJMHOYHBIM CHUMKaM C UCIT0/Ib30BaHUeM
IITKaJTbl TOHOB).

HepmocTraTku crieKTpaibHOTO METO/a:

- VI3MeHUMBOCTh CMEKTPAIbHOMN APKOCTH 00heKTa (3aBUCUMOCTh OT BbICOTHI COJTHIIA M TTPO3PAYHOCTU aTMOC(HEpHI),



- 3aBUCUMOCTb OT (Da3bl BeTeTaTHBHOI'O Pa3BUTH,

-HEO/IHO3HAYHOCTb U300pa3sUTe/TbHBIX CBOMCTB ChbeMOUYHBIX CHCTEM,

-3aBUCHUMOCTD OT YCJIOBUH (hOTOXMMUUECKOH 00paboTKH,

-DOTOTOH, ypOBeHb SPKOCTH, LIBET U CIIeKTPa/IbHBIM 00pa3 0HOT0 1 TOro )Ke 00beKTa Ha PasHbIX CHUMKAX MOTYT CHUJ/IBHO
13MeHAThCsE. CmpyKmypHble (DUCYHOK, meKcmypa, cmpyKmypa).

Tekcmypa — coueTaHue 3/IeMeHTOB H300paXkeHHsI — pa3/Inuusi B OTOTOHE.

Cmpykmypa — KpyITHbIe 3/IeMeHTbI, Y KOTOPBIX Pacrio3HaroTcst hopMa 1 pasmep.

PucyHoK — HeCKOJIbKO Pa3fuYHBIX CTPYKTYP, (OPMUPYIOIIMX yCTOWUMBBIE COUeTaH!sI, TUTIMYHBIE /71 OTIpeZe/leHHbIX
00BEKTOB 3eMHOM TIOBEPXHOCTU. PUCYHOK U306padiceHust — 3TO CJIOXKHBIN, HO CaMblii HaJle)KHbIN Tipr3HaK. OH Mpe/cTaBisieT
coueTaHHe 00BEKTOB U WX UacTel orpe/iesieHHON GopMbl, pa3Mepa U ToHa (1jBeTa). KocBeHHbIe IPU3HAKY (Cneyua/ibHble)
TIPH3HAKU TI0 UHOUKamopam: --- 2eomopcponozuveckue (¢popma peabecpa, cmpoeHue 2uopocemu),

-2e0b0maHuueckue,

- AHMpPONo2eHHble U 3002eHHble,

- nouea,

- NPupoOHble Meppumopua1bHble KOMIIEKChl,

-nposensiiowuecs 8 2eHeMuUeCcKux 83aumodelicmausix ¢ Opyeumu obsekmamu,

- uHo20a PomozeHHble (pomomoH, pomoepamMmomempuueckue, XapakmepHblil PUCYHOK).

KocBeHHbIe IPU3HAKY JIe/IAT HA TPY TPYTITBI MHAUKATOPOB:

1.  O6wexkmog — 00beKThl, He U300pa3uBLLIMeCs Ha CHUMKe (HarlpyMep, OTCYTCTBHe Ha CHUMKE [JOPOTY Ha IepeceueHuH C
peKo¥i IpejiniosiaraeT Ha/lMuye MocTa Ui 6poga),

2. Ceolicms 06bekmos (Yallie CKpbIThIe) — HAalpUMep, MHAUKATOPOM FOPHO-000TaTUTe/TbHBIX TPeANPUSITHIA OKa3bIBAIOTCS
OTCTOMHUKY (BOJ0EMbI, UMEIOIIIMe B T/IaHe KOHPUTYpaL|io OJIM3KYIO K MPABUIbHOM,

3. JsudiceHus uau usmeHeHull — 0OBEKThI-MHMKATOPBl IMHAMHKH, KOTOPbIE TIO3BOJISFOT BBISIBUTb HAalMUHe JIBHXKEHUS U
BpPEMEHHBIX M3MeHEeHHI 110 MaTepraiaM OJHOW CheMKH (HarpuMep, MyTheBble TOTOKH, BHIHOCUMbIE peKaMy B MTPHOPEKHYHO
30HY 03ep WA MOPEH, TOBOPST O TeUeHUH B ITPUTIOBEPXHOCTHOM CJ10e Bo/bl. OpHeHTHPOBKA TeCUaHbIX /IFOH M03BOJISIET
OTpe/ie/TUTh HarpaB/ieHre NpeobiajalolyX BETPOB 110/, 0OHApYH#ceHueM TIOHUMAaeTCsl yCTaHOBIeHHe 00bekTa 6e3
OTpejie/ieHust ero CyILHOCTU. BhisiBieHre 00beKTa C orpeZiesieHreM KaueCTBeHHBIX M KOJIMUeCTBEHHBIX XapaKTePUCTHK ero
CYILL{HOCTH $IB/ISIETCSI PacliO3HABaHHEM.

Tenepanuzayus uzobpadiceHus - 3T0 cTerieHb 0000ILeHUsT CITeKTPaIbHBIX ¥ TeOMeTPHUeCKIX XapaKTepUCTHK JaHAmadTa
tdororpadupyemoii TeppuTopun. MeJiKre 37eMeHThbI JIaH iadTa v reo/I0ru4eckoro CTpoeHust 00beMHEHbI Ha KOCMUUeCKOM
CHUMKe B O0Jiee KPYITHBIE, T. €. 2eHepaau308aHbl. B pe3ynbTaTe 3TOr0 B HOPMUPOBAHUM U300pa)KeHHsT HA KOCMUYECKUX
CHHMMKaX BBISIB/ISIETCS BeJyIllasi pOJib Te0JIOTMYeCKUX M TIPEXK/e BCero TeKTOHMUECKOTo (hakKTOpPOB.

Knaccugpuyupogams 06sekm — 3T0 OTHECTH ero K oIpe/ie/IeHHOMY K/1acCy ¥ IIPUCBOUTh eMy YC/IOBHBIN 3HaK, a
WHTEPIPETUPOBATh — OMPE/e/IUTh COCTAaB 00bEKTA U IMHAMUKY €ro pa3BUTHs. DTU TIOHATHS, BBeJIEHHbIE /1715
TonorpaduuecKoro AemmpprpoBaHusi CHUIMKOB A.B.AKoBelIKHM, B 0011jeM BepHBI U [i/Isl Fe0JIOTHUeCcKOro el prUpoBaHus,
KOTOPOe 3aK/IF0UaeTCsl B BbISIB/IEHUH M YCTaHOB/IEHUH Te0/I0TMUeCKO PUPO/ibl 00BEKTOB, He TOJIBKO BBIXOASIMX Ha
3eMHYIO ITIOBEPXHOCTb U HaIlle/[IINX MPSIMOe OTPa’KeHHe CHUMKaX, HO M CKPBITBIX PaCTHUTE/IbHBIM ITOKPOBOM, PBIXJIBIMH
OTJIOXKEHUSIMHU, TVTUTHBIM YeXJIOM M TIPOSIB/IEHHBIX Ha CHUMKAaXxX OTIOCPeZl0BaHHO Uepe3 pa3/IMuHbIe 3/1eMeHTh! JlaHAmadTa. 13
orpe/ie/ieHusl BBITEKAET, UTO BEIpAXKEHHE «IelndprupoBaHre 00beKTOB (pesbeda, paCTUTEeNLHOCTH U T.[.)» He BIIOJHE
TOYHO, MPaBUJIbHEE FTOBOPUTB O «IeIM()PUPOBaHUYU W300paKeHUH 00BEKTOB» WUITH «/IelM(PUPOBAHUM M300pasKeHHUI».
WNupukarop. Onpe/esieHre 0IHUX KOMITOHEHTOB JlaHAadTa 1o ApyruM, GU3HOHOMUYHBIM, JIETKO OTT03HaBaeMbIM Ha
CHHMMKe, TaK Ha3bIBaeMbIM MHJMKATOPaM, — PaCIIPOCTPaHeHHbIH TpreM reorpaduyeckoro AemmppupoBanus. MHOukamop —
3T0 Hab/IOaeMblii Ha CHUMKe MPU3HAaK, KOTOPBIH 1103BOJISIET YCTAHOBUTE MPYOHOHAOM00aeMblll WA CKPbIMbi
reosIoruuecKuii 06beKT. I3BeCTHO, UYTO Ha/IMUMe PhIXJIbIX 0Ca/IKOB, CePIIeHTHHNUTOB, TJIMHUCTBIX C/IaHLeB, BEICOKasi CTeIleHb
pa3apobIeHHOCTH MOYB (TTOPO/1), TIOBBIIIEHHBINM TEMIOBOM MOTOK U BBIXO/IbI TEPMAJIbHBIX BOJ, (CIIOCOOCTBYIOIINE
TIACTUYHOCTH TIOPOJ) — CHIDKAFOT KOHLIEHTPALIMIO HarlpshKeHHs1. KoHLIeHTpaLysi HarlpshKeHHs! TTOBBIAeTCsl B aKTUBHBIX
30Hax (CKPBITHIX Ha TTyOMHe IO, TOMIIel HeIMC/IOLMPOBAHHBIX OTJIOXKEHHH), TEKTOHUYeCKUX ITOKPOBAaX MJIM CJI0SIX 3eMHON
KOpBI C MHBIM (UeM Ha I/TyOrHe) pacriosioykeHneM akTHBHBIX CTPYKTYp. Hanbosiee oracHbIe 30HbI — 3TO YUYaCTKH COUTeHEeHHsT
Pa3/IOMOB Pa3HBIX HallPaB/IeHWH, aKTUBHBIE B Pa3HbBIX CJIOSIX 3eMHOU KOpb! (npumep: LleHTpanbHblie Kbi3biiKymbl). B ocHOBe
JaHzAmadTHO-UHAVKAIIMOHHOTO MeTO/a /lelM(pPUPOBAaHUS 3aI0KeH:

- aHa/M3 KOPPeJISILIMOHHBIX CBsi3eil BBISIB/IEHHBIX Ha CHUMKaxX ()OTOAHOMa/IMH C BHEILIHUMU ¥ BHYTPEHHUMH KOMITOHEHTaMU
naHzmadra - femrupprpoBaHie reoornyeckux 00beKTOB IIOCPeACTBOM MX MHUKATOPOB, MM KOCBEHHbIX Jlel(POBOYHBIX
MPU3HAKOB. Pa3nnuaroT yacTHbIE W KOMIUIEKCHBIE WHUKATOPBI:

- YaCMHbIMU UHAVKAaTOPaMH Yallle SBJISI0TCS PACTUTENbHOCTE U pefibed,

- KOMN/JIeKCHbIMU UH/IAKATOPaMH sIBJIsieTCs1 00K TIPUPOHO-TEPPUTOPHAIBHBIX KOMITJIEKCOB (UTO OTHOCHTCS K
naHAmadTHOMY MeToZy Jel(pprpoBaHys).

HHOukayuoHHble ces3u — 3TO CBSI3U SIBHBIX, (PM3MOHOMHUYHBLIX KOMITOHEHTOB JIaHZMIadTa CO CKPBITBIMU I'e0/IOTMUeCKUMHU
cTpyktypamu. IIpumeHeHue KoceeHHO20 OewiudpupoeaHusi. Pojib KOCBeHHBIX /IeIIM(PPOBOUHBIX TIPU3HAKOB TeM OosIbILe,
yeM Mejibue MaciuTab CHUMKOB M 60JIblile 0XBaT TePPUTOPHU. [103TOMY X yYallje UCIIO/B3YIOT IIPU 2e0epaduyeckom
JemrdpUpoBaHUH (SPKUM IIPUMepPOM IIPUMeHeHHs JIaHAapTHOro MeTo/ia CIyKUT H3ydyeHHe 1 KapTorpadupoBaHue
T0/I3eMHBIX BOJ, pesibehoobpa3oBaHue, GopMupoBaHue GeperoB Mopei u T.4.). IIpu monoepaguueckom nemvdprupoBaHUAN —
WX UCIOJIB3YIOT PeJIKO.



I'napa 6 ODEHKA KAUYECTBA PE3YJ/IbTATOB ASPOP®OTOCBEMKM.

KauecTBo MaTepuanoB aspo)0TOCHEMKH OLjeHHBaeTcs 1o oTorpapuyeckuM 1 (OTOrpaMMeTpUUYeCcKUM MoKa3aTe IsIM.
dotorpaduueckoe KauyecTBO IPOBEpPSeTCS CAUYeHHeM as3podwibMa C STaJIOHOM WM TOCPeCTBOM (hOTOMETPUUYEeCKUX
orpefiesieHuid TIoTHOCTel. [TpoBepsieTcst TakKe KauecTBO M300pa’keHUsI KOOPAWHATHBIX METOK, UaCOB U YPOBHS, OTCYTCTBHe
MeXaHWUYeCKUX MOBPEXJeHUN SMYIbCUU U T.J,.
®doTrorpaMmMeTpUUeCKOe KaueCTBO OL|eHHBAeTCd C LieJIbI0 OIpefie/leHUs] COOTBETCTBUSL NapaMeTpOB I0/yUYeHHBIX CHHMKOB
3aflaHHBIM TlapaMeTpaM ¢ortorpadupoBanusi. [Io W3MepeHMsIM Ha HAKWZHOM MOHTa)Ke TIPOBEPSIFOT: COOTBETCTBHE
TIepeKPBLITHA CHUMKOB; TPSIMOJIMHEMHOCTH MapILIPyTOB a3po(O0TOCHEMKHM W Tapaie/bHOCTH 0a3ucoB ¢otorpadupoBaHus
CTOpOHaM CHHMKa («&/10UK1») AOMYCTUMBbIM 3HaueHUsIM. [0 M3MepeHMsIM CHUMKOB yCTaHaB/IMBalOT TaKKe COOTBETCTBHE
(hakTHUecKol BBICOTHI (poTOrpaupoBaHMs 3a[aHHOMY 3HAueHHUIO; OLIeHUBAIOT IIpejie/ibHble YIJIbl HAaKJOHA CHUMKOB U
BbIpaBHHBaHUe ¢UIbMa B IVIOCKOCTh. B racropTe a3po0TOCHEMKH YKa3bIBalOTCS: THIT CaMOJIETa, HA KOTOPOM yCTaHOBJIEHa
anrnapaTypa; (oKycHoe paccTosiHWe aspod)oToarmapara U IOCTOSIHHbIE CTaTOCKOIIA; PacCTOSIHAE MEeX[Y KOOpAWHATHBIMU
MeTKaMH TTPUK/IaJHOM PaMKH VI KOODJHMHATHI ONTHYECKUX MeTOK; BeJIMUMHA (hOTOrpaMMEeTPHUeCKOW MCTOPCHH TI0 OCSIM U
30HaM; KOOP/IMHATHI [JIABHOW TOUKHU.

Bribop TexHosornu 06paboTKM CHUMKOB (aHA/IOTOBBIA OHA WM LIU(POBOM) Maso B/HUSeT Ha XapakTep JeTHOCheMOUHBIX
pabot. [Jasbliie 3TOT (GaKTOp CTAHOBUTCS MPUHLMMHAILHBIM. HO psifi IPOLIECCOB ABMSOTCS OOLMMHU sl TF0O0M TEXHOIOTHH.
K HMM MO>XHO OTHeCTH TpaHC(hOPMUPOBaHUe CHUMKOB, Cr'yIlleHHe ceTH ((POTOTPUaHTYJIALNIO0) U Jlellin(ppUpoBaHHUe.

MeTojMKa OLeHKM, a TakKe KaueCTBeHHble M KOJIMUeCTBeHHble XapaKTepUCTHKM [JOIMYyCTHUMbIX IOKasaTeseit
M3/1araloTCs B HOPMAaTHBHBIX IOKYMEHTaX WX B CllellaJbHbIX TEXHUUECKUX YCI0OBUSX.

Ha mpou3Bo/icTBe OLIEHKY HauMHAIOT C MPOCMOTPa KOHTAKTHBIX OTIEYaTKOB, OOpAIaf0T BHMMaHHe Ha JedeKTbl
(Touka, TATHO, T0OJ0CA), MeXaHWUYeCcKHe TIOBPEXAEHWS SMYJIbCHM. 3aTeM OLleHWBalT ¢ororpadgruyeckoe KauyecTBO
n300pakeHNd — TIpOpabOTKy CBeTa W TeHel Y4acTKOB HM300pa)keHWs], OTCYTCTBHE HW3/UILHEH KOHTPACTHOCTH W BYallH,
YaCTUUHYIO WM 0OIIyI0 He Pe3KOCTh M300paykeHusl. Pe3y ibTaThl 3alIMCHIBAIOT B TaOIMLYY.

Ba)kHylo poJib IpU OLieHKe KauecTBa UrpaeT HakKWHOM MOHTaX. COCTaB/SIOT ero U3 KOHTAKTHBIX OTIEeYaTKOB Ha

YepTe>KHOM [0CKe, U HAauMHAIOT er0 MOHTHPOBaTh C JIeBOIO CHUMKA MaplLIpyTa. JTO M03BO/IseT BHZETb HOMep KaK0ro
CHMMKa.
PacknaziplBaloT CHUMKH I10 MapIIpyTy, HCIO/b3ys Homepa (OTOCHUMKOB. OrmpefessitoT HarpaBleHHe MapLIpyTOB.
[TpyKpenuB MepBblii CHUMOK, HaK/Ia[bIBalOT BTOPOM, TaK, YTOObI COBMECTU/IMCh KOHTYPA B 30HE MPOZOJIBHOIO NepeKpPhITHSI.
B cuy pa3snuuHbIX MPUYMH JOOUTHCS TOYHOTO COBMELIEHHUS He YJaCTCsl, TO3TOMY BO3HUKAFOLIME MOTPEIIHOCTH PABHOMEPHO
pacripefie/iitoT K MPOTUBOIIO/IOXKHBIM KpasM CHUMKa. [10 HaKUZHOMY MOHT&Xy OIpeessitoT — MPOJO/IbHOe NMepeKpbITHe.
IIpomonbHOe P mepeKkpbiTHe WM3MepSIOT CreliMaabHOM JIMHEeMKOH, MMporpajyupoBaHHON B MpOLieHTax. 3aTeM OIpeesisoT
npsaMosuHeriHocTh (K) f7s MaplipyTa, y KOTOPOrO OTKJIOHEHHe CHUMKOB OT ero OCH MakcuMasabHO. OlleHuBaeTcs
NPSIMOJIMHEHHOCTh OTHOILIEHHEM CTpeJIKY nporyba [ K AymHe MapiipyTa L, BelpakeHHBIM B %. Criocob M3MepeHHs yKa3aH Ha
pUCYHKe 6.1.
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HenapasnenbHocTs 6a3uca cTOpoHe (POTOCHUMKA BBIPAXKAETCSI YIJIOM €. YTOJI € U3MEPSIIOT MEXAY JIMHUEH XX, COeJUHSIOIIEH
KOODJMHATHbIE METKU CHUMKA, U OChbI0 MapIIpyTa (PUCYHOK 6.2).
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Puc. 6.2
YT0/ u3MepsieTcst TPAaHCTIOPTHPOM.

B pesysbraTe BbINO/IHEHUs JIETHO-CbEMOUHBIX paboT A/ Mociefyroileil doTorpaMMeTpruueckoil o6paboTKH MOMydaroT
AJ3POHETaTHBBI, KOHTAaKTHbIE OTIEUATKH, PENpOAYKIMH HAKWJHOTO MOHTaKa M WX HEraTHBbl, HEraTHBbI TOKAa3aHUH
CrienrpubopoB, MacropT a’podoTOCHEMKH. B macriopre a’spodoTOCHEMKM YKa3bIBAIOTCS: THM CaMOJIETa, Ha KOTOPOM
yCTaHOB/IEHA ammaparypa; (oKycHoe paccTosiHHe aspodoToarmiapara M ITIOCTOSIHHbIE CTaTOCKOIA; PacCTOSIHHE MEXAY
KOODAWHATHBIMM METKaMU TIPUK/IaJHOW PaMKM WA KOOPJWHATHI ONTUYeCKMX METOK; BelWdrMHa ()OTOrpaMMeTpUdecKou
JHMCTOPCHH TI0 OCSIM 1 30HaM; KOOPZIMHATHI TJIaBHOM TOUKH.

I'nasa 7 CIIOCOBBI IOCTPOEHMS IVTAHOBOM ®OTOTPUAHT YJIAIIUN

7.1 Obue cBeZleHHsI O MTAHOBOK ()OTOTPUAHTYJISLIUM
@DOTOTPUAHTYJISILIMS 3TO KamepasibHOe CTYIIEeHWEe CETH OT03HAKOB, TIOMYUYEHHBIX B MpoLiecce MosieBbix pabot. CylHOCTh
(hOTOTPHAHTY/ISALIM B TIOCTPOEHNH TI0 CHUMKaM MO/JIe/IH, ee OPHEeHTUPOBAHMH U OTpeZie/ieHH KOOPUHAT TOYeK CTYIIeHMs.
Ecnu orpezienifitoT TOMBKO IVIAHOBbIE KOOPZAWHATHI TOUEK, TO (JOTOTPHUAHTY/ISILIMI0 Ha3bIBalOT IIJIOCKOCTHOM, a ec/y BCe TPH
KOODJMHATHI — MPOCTPAHCTBEHHOMW. B HacTosiee BpemMst Ha MPOM3BOZCTBE MCIOIB3YIOT B OCHOBHOM, NPOCTPAaHCTBEHHYIO
¢doToTpuanrysnuio. KinaccupuippyrorT ee TakKe MO KOIWYECTBY MapLIPYTOB, YYacTBYIOILIMX B IOCTPOEHUH MOZJEIH U
IpUMeHsIeMBbIM TeXHUYeCKUM CPe/ICTBaM.

B 3aBHCHMOCTH OT NOCTPOEHHsI CeTH Pas/MyalT aHaTUTHYecKhe ceTd UM rpaduyeckue cetd. B aHammMTHueckoi
MPOCTPAHCTBEHHOM (POTOTPUAHTY/ISILIMY TIOCTPOEHNE MOZENU U OIpefie/ieHHe KOOPJAWHAT TOYeK CrYILLeHHsl BBIIOJHSETCS Ha
OBM 10 pe3ysibTaTaM U3MepeHHst CHIMKOB Ha CTEPeOKOMITapaTope (aHA/IMTUYECKOM CTepeorprubope) UM HelloCcpe/iCTBEHHO
Ha OBM. DrToT BapraHT He HaK/aJblBaeT OrpaHUUYeHU Ha (JOpMaT M 3/1eMeHThI OPHeHTHPOBaHNsI CHUMKOB. OH OT/IYaeTcst
HauBBICIIIel MPOU3BOJUTENBHOCTBIO TPyZa U TOUHOCTBIO, TaK Kak B IIpoliecce MalIMHHOM 00paboTKHU pe3y/bTaToB
W3MepeHUI YUMTHIBAIOTCS BCE CHCTeMAaTHUeCKHe TOTPEIIHOCTH, BMsSHUE KOTOPBIX MOXKHO BBbIPa3WThb B MaTeMaTU4eCKOU
dopme.

'paduueckrie ceTH 3TO CeTH, IIOCTPOeHHble rpaduueckuM crocoboM Io uMeroUmMcs (ororpadruecKum
MarepranaM. IIToCKocTHasi (OTOTPUAHTYJSILUSI C ONpeJe/leHHOW CTereHbl0 TOYHOCTH, MOXKET OBITh BBITIOJTHEHA
rpaduueckum crocobom. B OCHOBY MIOCKOCTHOW (DOTOTPHAHTYJISILIMM TOIOXKEHO Ba)KHOe CBOWCTBO IJIAHOBOTO CHHMKA,
3aK/TIOYAloIerocss B TOM, UTO IPU MajbIX yIJaX ero HakJOHa W He3HaYuTelbHOM penbede CHUMaeMOW MeCTHOCTH
LIeHTpasbHbIe YT/l HA CHIMKE PaBHbI [{eHTPalbHBIM yTIaM Ha MeCTHOCTH. BO3HHMKaroIIHe TIpH 3TOM MCKakKeHusl, BbI3BaHHbIe
HaKJIOHOM CHHMKQ, HarlpaB/ieHbl B TOUKY HyJIEeBbIX MCKa)KeHWH, a MCKaKeHUs 3a pejbed) MECTHOCTH — COOTBETCTBEHHO B
TOUKy Hajupa. [Ipu MaHOBOM a’poCheMKe 3TH TOYKM HAXO/MATCS OKOJIO TJIAaBHOM TOYKHW. Y CTaHOBJIEHO, UTO 3ajlaHHast
TOYHOCTb TIPOBeJIeHUs PaZialbHOr0 HamlpaB/ieHHUsi MOXKET ObITh JOCTHUTHYTA, eC/Id BepLIMHOM ero Ha CHUMKe OyZeT B3sTa
mo0asi KOHTYpHas TOUKa B IIpejesiax OKPY)KHOCTH, OIMCAHHOH pajuycoM R OKOJ0 TI7aBHOM TOukW. Pe3ysbTarsl

rpadruecKoil TPUAHTYJISILIMU MOTYT OBbITh MCII0/Ib30BaHbI /151 TPaHC(OPMUPOBaHUS a3pO(OTOCHUMKOB.
7.2 T'padmueckuii criocod MoCTpoeHUst MapLIPYTHOM (hOTOTPUAHTY/ISILIUM

IMocTpoeHue TIaHOBOW (POTOTPUAHTYISALMY, TPadUUecKrM CriocoboM, MPOU3BOANTCS B TAaKOM MOC/Ie[0BAaTe/TbHOCTH.
3. BbiOMpaloT ¥ HakajbBalOT pabouue I1eHTPbl Ha KaXJOM W3 CHUMKOB. [{s 3TOr0 COEJUHSIOT
KOOpAuHaTHble MeTKM X ¥ Y CHUMKA TPSIMBbIMU JUHUSMHU. TOuKa TepecevyeHuss 3TUX MPsAMbBIX OyJeT IJIaBHOM TOUKOH
cHUMKa. Ec/v riaBHast TOUKa He COBIIAZIaeT, C KakKUM JIMO0 YeTKUM KOHTYPOM (/1r00asi XapakTepHasi TOUKAa CHUMKA), TO U3



i
JTAHHOM TOUKH TPOBOJAT OKPY>KHOCTb pPaguycoM ¢ (Tze f- ¢hokycHoe paccrosiHue QOTOKaMepbl, MM), B TIpejiesiax 3TOU
OKDY>KHOCTH HaKajbIBalOT UETKUN KOHTYP, KOTODPBIM OMpe/e/siioT M HaKa/bIBalOT Ha [JPYTrUX CHUMKax. Hako/ioTble 1ieHTphI
0TMeYaroT KBajpaToM. (puc7.1)

@5-6 Mm
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OropHasi TOUuKa Csi3yrolijasi TOUKa
JIUHUSL
00BOIKM
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2
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Puc. 7.1
4. BbIOMpaloT ¥ Haka/lbIBalOT TpaHC(OpPMaI[MOHHbBIE, CBS3YIOIIME W OMOPHBIE TOUKH. TpaHc(hopMalioHHbIE

TOUKM (B KaueCTBe MOJOOHBIX TOUEK HEOOXOAMMO B3SITh TOUKUA M300paKeHHBIX Ha CHUMKAxX OOBEKTOB, UMEHOLUX YeTKHe
KOHTYpBI). VIX BbIOMpAIOT B 30He IEPeKpPLITHS /IByX CMEXHBIX CHUMKOB, B Tipefiefiax UX pabounx 30H. Hako/oTble TOUKH
00BOAAT ABYyMsi OKpyXHOCTsmu  (puc. 7.1). TommuHa /auUHUM OOBOAKM [JO/DKHa ObiTe B mipefenax  0,2-0,3mMM.
TpaHchopMaI[MOHHbIE TOUKHU TI0 BO3MOXXHOCTH Pa3Mel[aloT B yI/iax paboueil Moja K CHUMKA.

IMoce 3TOro BBHIOMPAIOT W HAKAIBIBAIOT CBA3YIOI[Me TOUKW. CBSI3yIOIIME TOUYKM BBIOMPAIOT B 30HE TPOHHOTO
TIEPEKPBITUS TPEX CMEXKHBIX CHUMKOB T10 KpasiM 3TOM 30HbI. B KauecTBe 3TUX TOUEK UCIO/b3YIOT TaKXXe 0OBEKThI C UETKUMHU
KOHTypaMu. [laHHBIE TOUKM OMO3HAIOT M HaKa/lbIBalOT HAa KaKAOM CHUMKe. HakKo/oTble TOUKM OOBOJST OZHOM
OKPY)XKHOCTBIO (puc. 7.2). Ha mepBOM, BTOPOM W TIOC/A€JHMX CHUMKAaxX MapLUIDYTHOW CheMKH HaxXOAST W HaKasbIBalOT IO
OJTHOM OTIOPHOM TOUKe (XapakTepHasi TOUKa Ha MeCTHOCTH — TOpa, MOCT, CTosi0 u T.7.). Oro3HaHHbIe TOUKM HaKaJbIBAlOT U
0003HaUaAIOT TPEYTOILHUKOM pUC.7.1.

5. W3roTOB/SIOT Ka/IbKK HaTpaB/IeHnH.

Ha CHUMKHM Hak/a[jpIBalOT KaJbKY, MepeKaiblBaloT Ha HUX pabourie LIEHTPbI, CBA3YIOLIUE, TPaHCHOPMHUPOBaHHbIE U
oropHble Touky. Ha puc. 7.2 1okasaHbl I10JIOKEHHS1 YKa3aHHBIX BbILIe TOUEK Ha MATHU KajlbKax HarlpaB/ieHWH, T0Iy4YeHHBIX
[JI1 K&KIOro CHUMKA MapIUpyTHOM GOTOTpUaHTry/isuuu. 3areM U3 pabouero ILeHTpa KaKJOrO CHHUMKA IIPOBOAST
HarpaB/ieHUs1 Ha BCe MePeKOoJIoThie TOUKU (puc.7.2). TomiuHa JMHWN HarpaBJieHuH 0/DkHa ObITh He Gosiee 0,2MM. JTuHUM
TIPOBOJST HEIOCPe/ICTBEHHO Uepe3 HaKOJIb /10 Kpast Ka/lbKH.



1-b1ii HeraTHB 2-0ii HeraTuB

1 a

3-ii HeraTuB 4-1i HeraTUB

q S 7

Moct

5-i1 HeraTus

Puc. 7.2
6. CTposIT 0OJHOMapUIPYTHYIO LieTb (OTOTPUAHT YJISLIVH.

IMocTpoeHue uenu 1iesiecoobpa3HO MPOU3BOJAUTL Ha CBeTOCTose. Ilepes; moCTpoeHWEM HaxofsT Oasuc cetu b, T.e.

paccrosiHve Mexay pabouumu 1ienTpamu I u II COOTBETCTBEHHO MEPBOM M BTOpPOM KOJeu HarpaBsieHud. BennuvHa 6a3uca
paccuuThIBaeTCs 1o Gopmyie

My *Bry
h=—"

M (7.1)

rae b —nyHa 6asKca ceTu, MM;

My - maciuTab CHUMKA;
MM¢_ TpeGyeMslit MaciTab ceTu;

bew — IyiHa 6asuca dororpadupoBanusi, MM; (orpesesiseTcs o GororpadruueckoMy CHUMKY )

HarpaByienust Ha paboure LIEHTPBI CMEKHBIX HeraTMBOB Ha3bIBAIOT Haua/lbHbIM. Kasbka HampaeseHust 1-ro HeraTtHBa
HaK/IaZbIBaeTCsl Ha KalbKy2-ro TakuM oOpa3om, utobbl HarmpaBieHus I-II 1-ro HeratuBa u II-I 2-ro TOYHO coBmamy, a
paccTosiHUe MeXxIy pabouMMM LIeHTpaMH DPaBHS/IMCh BHIUMCIEHHOMY 3HaueHWIO0 b. 3ateM 6epyT KajbKy HamnpaBeHHH
TPeThero CHMMKA, HaKaslbIBalOT Ha BTOPYIO TOUHO coBMelrjatoT HanpasseHus 11 —III u III — II. [Ipu faHHO¥ ycTaHOBKe, He
cOuBasi OpUEHTHUPOBAHUS, 3-51 Ka/ibKa MepeMeliaeTcsi BAoJb HauaabHOro Hanpasenus 11 — 11T o Tex mop, moKa HarpaB/ieHHe



III — a He coBMecTUTCS €O CBsi3ytoiell Toukod a (puc. 7.3). Ilpu 3TOM B [pyro¥i CBSI3yIOILe TOUKe b MOXKET BO3HUKHYTh
HeBs3Ka B BU/I€ TPEYroJbHUKA TMOTPEIIHOCTH, JOMYCTHMasi BeJIMUMHA CTOPOHBI KOTOPOTrO JOJDKHA ObITH He Gosee 0,6MM.
PacripefienieHyie HeBSI3KM OCYILIeCTB/ISIFOT TIOPOBHY B TOUKax a U b myTeM TOUYHOro IepeMelljeHns1 3-i Ka/lbKU HarpaB/ieHui
BO/Ib HauajbHOro HarpasjeHust II —III 1o MoMeHTa yMeHbIleHMsl 5TUX TPeYro/lbHUKOB BABoe. Ilocsie 3TOro KaibKu
3aKpeIuvIsIIOT TPy3WKaMH{, He Hapyllas WX OpHUeHTHPOBKW. VI3MepstOTCS [IMHBI TpPeyro/ibHUKa IMOrpelrHocTell U
CpaBHMBAIOTCS C JOMYCTUMBIMHU.

IMocme 3TOr0 HAK/IAABIBAIOT 4-F0 KaJbKy HANpaB/eHWil U J0OMBAIOTCS aHAJIOTMYHOTO pe3yJbraTa Ha JpYrod Iape
CBSI3YIOIIMX TOYeK C, d (pUc. 7.2), HAK/MaAbIBAIOT 5-10 Ka/lbKy HalpaB/eHUH U ITPOU3BOASAT aHA/IOTMYHbIe OTepaLiyiu.
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Puc. 7.3
3aTeM Ha Bce IATh KajleK HalpaB/ieHUM HakK/IaJblBalOT OFHY Ka/lbKy, pa3Mepbl KOTOPOM paBHBI AJIMHE W IIMpHHE
MOJTyYeHHOU Lern (OTOTpUaHTy/sAuMH. Ha 3Ty KanbKy IepeKanblBalOT TOYKM IepeceueHHs HarpaBieHui u3 pabouero
LleHTpa Ha TpaHc(opMHpOBaHHBIe TOUKH (pHC. 7.4) U OmoOpHBIe TOYKM C 1-i W 5-i Kanek HampaB/ieHWd. B pesysbraTe
MOJTyYaloT MOI0XKeHHe 4 TpaHC(HOPMALMOHHBIX TOUeK (pUC. 7.5) ¥ 2 OMOPHBIX B HEKOTOPOM TIPOM3BOJIBHOM MaciuTabe.

Mocr

Topa

Puc. 7.5

7. Haxogar ko3¢ uipent peayupposanus cetr (K,) 1o popmyiie



me (7.2)

rge: Mcx — maciurab cHUMKA,

Mc - tpebyemblii MacIuTab peaylMpoBaHusl.

8. Haxogar oxuaeMyro CpejHIOK KBaJPaTHUeCKyH MOrPeIHOCTb (C.K.I.) TIOMOXKeHHs! TPaHCOPMUPOBAHHBIX TOUEK
o opmyie I'.I1. )Kykora

m= 0.35%ke*ber*p/p*Vn3 (7.3)

rae: ke— koaddunmenT pepynypoBanus

ben— BenmMumHa 6asuca dpoTtorpadypoBaHus Ha a9POCHUMKE, MM
J - TOrPeIIHOCTh TPagUUIeCcKOro MpOBe/ieH s HarpaB/eHuH, 5
N — 4yKC/I0 OA3KUCOB B LIETIH

p - 206265"

IMocsie Bcex rpaduuecKux MOCTPOEHUH 0QOPMIIAIOT TIPOZenaHHy 0 paboTy Jo/mKHBIM o6pa3om. OdopmieHHas pabota
JIO/DKHA COZlepyKaTh:

5. [T GOTOCHUMKOB

6. [saTh Kasex HarpaB/ieHUMA

7. DOTOTPUAHTY/ISLIIOHHYI0 POMOMYeCKYIO CeThb (CBOZHAs Ka/bKa)

8. [TosICHUTE/IBHYIO 3aMMCKy MO BBIMOJTHEHWIO PabOT C yKa3aHWEM TOYEK, B3SIThIX B KauecTBe paboumx

LIEHTPOB, TPAaHC(OPMALIMOHHBIX CBSI3YIOIUX, a TAK)KE OCTaTOYHOW BEeJIMUHHBI TPEYTOIbHYKA MOTPEIIHOCTEH.
7.3 AHanuTU4ecKui criocob rmocTpoeHust MapLIpyTHOH (pOTOTPHAHTYIISALMH.

CylIecTByeT HECKOJIbKO aHATUTHUECKUX CITOCOOOB MOCTPOEHUsI MapILPYTHOM (OTOTpHaHTyAALMU. PaccMOTpuMm Te,
uTo ObUIM IpefiioXKeHbI B cBoe BpeMsi, COBeTCKUMH (OTOrpaMMeTPHCTaMH, U XOPOIIO PacKphIBAIOT CyThb Aena. Peub uzer o
crioco0ax 4aCcTUUHO 3aBUCHUMBIX MOZiesiel, He3aBUCUMBIX MO/iefiel 1 CBSI30K.

CymHocTts criocoba 4aCTHYHO 3aBUCHMBIX MO/IeIel B TOM, UTO BHayasie CTPOUTCS MOJeJib TI0 TIepBOi CTepeoriape.
3a Havano (oTorpaMMeTPUUECKOM CUCTeMbl KOOPAMHAT NPUHMMAETCS LieHTp TMpOeKIWd JIeBOro CHUMKa. Ero yrioBble
3/IeMeHThl BHEIHEr0 OpPHEeHTUpPOBaHWS U 0a3uc QororpadupoBaHus yCTaHABIMBAIOTCS TPOU3BOJLHO. 3aTeM CTPOMTCS
MoO/JiesIb 110 BTOpPOM cTepeornape. Ho 3a yrsioBble 3/1eMeHTBI BHEIIHErO0 OPUeHTHPOBaHUS ee JIeBOr0 CHUMKAa NPUHUMAOTCS
BeJIMUMHBI, KOTOpble XapaKTepU3YIOT ero T0JIOKeHHe OTHOCHUTEeNBHO (OTOrpaMMeTpUYecKOd CHUCTeMBI KOOPZMHAT
WCTOb3yeMOM [JI1 INOCTPOeHHsl MepBOoil Mofeny. Tak TOCTymarOT C TpeTbell W BCeMHU IOCTeAYIOLUMU MOJeNsMHU.
3aBUCHMOCTb B pe3y/bTaTe COCTOMT B TOM, YTO OCH (hOTOrpaMMeTpUUYeCKUX KOOpAMHAT BCeX MoJesell OKa3blBarOTCS
B3aUMHO MapasiesbHbIMU.

B criocobe He3aBUCHMBIX MOAeed MOJe/d He3aBUCUMbI MeXy coboi. [Iisi uX MOCTPOeHUs BbIOMpPAOT 0a3uchl
TIPOW3BOJILHOM [IJIMHBI, W3MEDPSIOT KOODAWHATHI COOTBETCTBEHHBIX TOUEK, BK/IFOUEHHBIX B CE€Th, BBIYMC/SIOT 3J€MEHTHI
B3aMMHOTO OPHEHTHPOBAaHWsS B 0a3uCHOW cHUCTeMe KOOPAWHAT W TPaHCHOPMHPYIOT CHUMKH OTHOCHUTEBHO IIJIOCKOCTH,
TIepIeHUKY/ISIPHOW K TJIaBHOW 6a3uCHOW MJIOCKOCTU JIEBOTO CHHUMKA. B pe3y/ibTaTe KOODAUHATHI TOUEK MOZENTH MOYKHO
BBIUYMC/ISITH TI0 (POpMyJ/iaM HOPMa/TbHOTO C/Tydasi ChbeMKU. Kak BUAWM, JaHHbIA BapUaHT He TPeOyeT BhIUMC/IEHHS YIEMEHTOB
BHEILIHEr0 OPMEHTHPOBAHUs CHUMKOB. [Ijisi mocTpoeHusi oOljed [Jisi BCEr0 MapLIpyTa MOAENH BBINOIHSIOT OMepaLyio
BHEILIHEr0 OPHEeHTUPOBAHUSI BTOPOH MOZIEJIH 110 OTHOILEHHIO K TIePBOM, TPeThell 10 OTHOLIEHHIO K MEPBBIM ABYM U T.J. 3aTeM
BBITIOJTHSIFOT BHELIIHee OPUeHTHPOBaHHe 0011eit Mozesh.

B criocobe CBsI30K [/1s1 KOKION TOUYKHM, BKIIOUEHHOU B (JOTOrPaMMETPHUECKYIO CeTh, COCTABJISIIOTCS /IBA YPABHEHHUS
KOJITMHEAPHOCTH, CBSI3bIBatoIve ee (JOTOKOOPAUHATHI X U y C MPOCTPAHCTBEHHBIMU KOoopAuHaTamu X, Y,Z COOTBeTCTBYOLIeH
TOYKK MecTHOCTH. Ka)kzioe 13 ypaBHEHU! COZIEP>KUT 6 HEeU3BECTHBIX, eC/IM OHM COCTABJIeHBI /IS OMO3HaKa (HeM3BeCTHBIMU
SIBJIAIOTCSL 37IEMEHTHI BHEIIHETO OPUEHTHUPOBAHUSI CHUMKA), U 9 HEM3BECTHBIX [i/i1 TOUKU, MPOCTPAHCTBEHHBIE KOOPAWHATHI
KOTOPOW TMojyieXkaT orpejeneHu0. POTOKOOPAMHATHI TOYEK H3MEPSAIOT HAa BCEX CHUMKAX MapllipyTa, TOC/Te 4Yero
NPUCTYTIAIOT K BBIUMC/IEHHI0 WCKOMBIX KOOPJHMHAT, [eHCTBYs B TIOC/IeOBAaTeNbHOCTH (KOTOpas y)Ke HeoJHOKpPATHO
obcy>Kaanach):

Bribuparor Mpub/IvKeHHbIe 3HAUEHWs] 3JIEMEHTOB BHEIIHEr0 OPMEHTHPOBAaHMS M WMCKOMBIX KOOpAMHAT; X HaxogsT,
HCITO/b3YsI MaTepHasibl a3p0oOTOCHEMKH, CTaphblie KapThl, POTOI/IAHbI ¥ APYrHe HCTOUHUKH.

- IMozcTaBnsiOT BbIOpaHHBIE BeJMUMHBI B YPaBHEeHUsl KOJIMHEApHOCTU. B pesysbraTe MomyyaroT GOTOKOODAMHATHL Xe Ve,
KOTOpbIe He OyayT paBHbI U3MEPEHHBIM U M3-3a IIOrPeLIHOCTel U3MePeHHH U U3-3a HeTOUHOCTH TIPUHSATHIX NPUOIVKEHHBIX
BeJIMYMH.

- CocCTaB/sIlOT ypaBHEHUsI TIOTIPABOK, KO3((UIMEHTbI KOTOPBIX OyAyT UYacTHBIMHM TPOM3BOAHBIMH (OTOKOOPAMHAT TI0



COOTBETCTBYIOIIMM HEU3BEeCTHBIM. Pa3HOCTH MeXXy BBIUMC/IEHHBIMH U M3MepeHHBIMU (OTOKOOPAWHATaMU — UX CBOOO/HbIE
usieHbl. Ilepes BbIuKcIeHHeM CBOOOJHBIX WIEHOB B M3MepeHHble KOOPAWHATHI BBOZST IONPABKY 3a BIMSHUE Pa3/IMUHBIX
¢axropoB. Ecit m — umMcno Touek B CETH, N — YWC/IO CHUMKOB U K.-.UHCJIO OIpefie/isieMbIX TOUeK, TO TOAYUHUM 2m
ypaBHeHuUH, ¢ 6n+k HeU3BeCTHHIMHU.

- CoCTaBmsItOT U peliarOT HOpMdJ/IbHbI€ YDABHEHHUA, U MMO/JIYyYE€HHbI€ B pe3y/ibTdaTe TOIMPABKW BBOASAT B IPUHATHIE 3HAUYEHUSA
HEU3BeCTHLIX BE&JIMYKWH, TO €CTh IMO/Iy4UdrOT BTOpOe HPI/I6}'II/I)KEHI/IE.

- Wcrnonb3ys UCTpap/ieHHbIe 3HAYEHVsI, OMSITh COCTAB/ISIOT YPAaBHEHHS TIONPABOK, 3aTéM HOPMaJlbHbIE YDaBHEHHMS U PellaroT
ux. Takum o6pa3om, 3ajauya OmpefesieHHs KOOPAUHAT TOYEK CTYIIEHHUs peLIaeTcss METOJAOM WTepalyii, KOTOpbIe
TIPepBIBAlOTCA, MO0 B Cydyae, KOrjla OuepeHble TIOMPABKKA OKaKYTCS MPeHeOPEeXXKUMO Malbl, MO0 MO YCTaHOBJIEHHOMY
MaKCHUMalbHOMY UKC/Ty WTepalui, eC/Td pellieHHe OKa3blBaeTCs HEKOPPEKTHBIM M HY)KHO WCKaTh OIIMOKM B HUCXOAHBIX
JIAHHBIX.

3tor crocob faeT BO3MO)KHOCTb NMPH MOCTPOEHHU CETH HCIO0Jb30BaTh 3a()MKCHPOBaHHBIE B IIOJIETE 3JIEMEHTHI
BHellIHero opreHTHpoBanust (GPS ompezesnieHus, TOKa3aHUsl CTAaTOCKOMA, PaZIMOBBICOTOMEpA U T.[.). YPaBHUBAHUE, B 3TOM
C/lyuae, BBIOJIHSIOT C YUeTOM BECOB BCEX W3MepeHHBIX BenuuuH. CrefyeT 3aMeTHTh, UYTO OH B HACTOsIee BpeMs U
Haubos1ee TIOMYJIAPEH, TaK KaK MIPAKTUUECKH HET OrPAHUUEHHI Ha UCIIOIb30BaHKe naMsatd IBM, uTto paHee ObLIO Cepbe3HOM
rpobJieMoi.

I''TABA 8 CTEPEOCKOIIMYECKOE 3PEHUE, UBMEPEHNUE CHUMKOB 1 MOJEJ/IN.

8.1 OCHOBBI CTEPEOCKOITMYECKOr0 3peHUSI.

Kak moka3spiBalOT TpefbIAyIMe paszesibl, JJis JOCTHKEHHS OCHOBHOW Iie/IM - OIpeZiesieHHs] KOODJWHAT TO4YeK
MECTHOCTH TI0 ()OTOCHMMKaM, HY)XKHO WX M3MepsATh. VI3 JaHHBIX MPUPO/ION YesloBeKYy OpraHOB UyBCTB, 0COD0Oe 3HaueHue [iist
3TOro MMeeT 3peHue. ObecreurnBaeTcss OHO CUCTEMOM T/1a3 — MO3T.

'na3 uenoBeka 3TO C/IOKHOE U COBepllIeHHOe ONTHuYeckoe ycTpoicTtBo (puc. 8.1). OH wumeer dopmy,
NpUO/IMIKAIOIIYIOCS K 1Iapy € PaZlyCcoM OK0JIo 12 MM; ero IOBepXHOCTb COCTOMT U3 Tpéx obosiouek. HapyskHas 3aiiuTHas
obonouka riasa (ck/iaepa) 1 B mepesHeil CBOel yacTu MepexoAWT B TOHKYIO U mpo3paunyio poroBuily 10. ITos ckiepoi
HaXOJUTCS COCyAucTasA 000/10uKa 2, Tepexofslias B HENpO3pauHyl0 PpajyKHyl 000/10uky 9. OHa HMeeT Kpacsilue
BelllecTBa (MUrMEeHTBI), ONpejesstoliye LBeT IJ1as.

Puc.8.1

Criepeii  pafy>kKHOM 000/10UKM HaXOAWTCS 3pauoK 11 (oTBepcTHe C M3MEHSIOUMMCH B Mpefenax 2-8 M

guamerpom). OH Wrpaetr posjib AvadparMbl U peryivdpyeT KOJIMYeCTBO TOCTYMAIOIUX B TJla3 CBETOBBIX jyueil. TpeThbst

Puc. 46 Cxema ycmpoticmeo 21a3a

(BHyTpeHHsisT) 000/0uKa 3  Ha3bIBaeTCS CeTYATKOH W COCTOMT U3  ()oTopelemTopoB - OOJBIIOTO  YMC/IA
CBETOUYBCTBUTE/IbHBIX 3/IEMEHTOB (KO0/I00YeK U MajioueK), MepejaroliuX CBOE pa3JpakeHHe uepe3 HEPBHYIO CHCTEMY B
Mo3r Habsmogarens. ITaoukyd UyBCTBHUTENBHBI K C1a00OMy CyMepeyHOMY OCBeIlleHHI0, KOJOOUKH — K [JTHEBHOMY, SIPKOMY
CBeTy M 00J1aJjaf0T 1[BETOUYBCTBUTEIBHOCTEIO. MeCTo BXOK/IeHHsI 3pUTeNbHOTO HepBa B CETYAaTKy HOCHUT Ha3BaHHe CJ/Ieroro
nsATHA 7, TaK KaK OHO He UMeeT KoJOOueK W TajouekK, a, C/ie0BaTe/lbHO, U HE peardpyeT Ha CBETOBOe pa3fipakeHue. B
cepejMHe CETUaTKU HAINPOTUB 3pauk 3pauyka HaXOJAWTCS XKEIToe MATHO 4, SBsIOlleecs Hanbosiee UyBCTBUTEIBHON YaCThO
cetyatku. lleHTpanbHOe yriyOsieHHe XKEITOro MATHA 5 COCTOMT W3 OJHUX Kojabouek. /IMaMeTp BIa[UHBI JKEITOrO MSTHA
cocTassieT nipumepHo 0,4 MM, TUaMeTp KOJIDOUKU MPUOIU3UTENBHO 2 MKM.

Criepesivi 171a3a 3a 3paukoM PAaCIIOIOKeH XPyCTaauK 12, mpefcTaBsioniyii coboi [BOSKOBBIMYKIYI0 MuH3y. OH
CTPOUT Ha CeTuaTKe NelCTBUTE/bHOe, YMEeHbIIIeHHOe 1 0bpaTHoe n306pakeHre HabmozaeMoro obnekra. Takum o6paszom,
€ro Ha3HaueHre aHaJIOTUYHO 00BeKTHRY (hoToarmapara. CeTyaTka UTPAeT TaKyHo >Ke PoJib, uTo U MaTpMmuiia I13C.

Pe3kocTh M300pakKeHUs] Ha CeT4aTKe J[OCTHraeTcsi ITOCPeJCTBOM aKKOMOJALMH XpYyCTaluKa (M3MeHeHWe ero
KPUBHW3HBI, TIpoucxojsiee pedekTopHOo). Yem O/m>ke HAXOAUTCSI pacCMaTpUBaeMblii MpeAMeT, TeM OoJibliield Jo/mKHA ObITh
KpUBM3Ha IIOBEPXHOCTH XpycTanvka. OCyLIecTB/SIOT aKKOMOJALMIO IJa3Hble MbIILbI 8. OHM He HamlpsDKeHbI, eciu
paccMaTprBaeMblid 06BbeKT HaxoguTtcs B 6eckoHeuHocTH (Oosiee 10 m). ITpr 3TOM (OKyCHOe pacCTOsiHHE XPyCTaldKa PaBHO
nipubs3utesnbHO 16 Mm. Ho mipy HabJ1t0/1eHMM Ha TaKOM PACCTOSIHUM YIyCKAaloTCs Mejikue fetand. ONTUMAabHO, KOr/a U
JleTalld BUAHBI ¥ MBIl HE OUeHb HarpspKeHbl. Takue YCIOBUS JjIsi HOPMAJBHOTO Tjia3a BBITIOJIHSIOTCS Ha PaCCTOSTHUM
HawIyyiero 3peHus (0Koso 25 cm).



TTpocTpaHCTBO MeXAY POTOBULEN W XPYCTaJMKOM HAaroO/HEeHO «BOASIHUCTOM BJIaroM», a MeXJy XpyCTaJuKoOM U
CeTUaTKON — «CTeK/JIO0BHHOM Biiarou» 13, VX K03 PULIMEHTHI TTPeIOM/IeHHs] IPUMEPHO PaBHBI MEXKIY COOOM.

Jlyu, mpoxosIiyii uepe3 LeHTP BIIaJMHbI XKE/ITOTO MATHA U 3a/JHIOK y3/I0BYIO TOUKY OITHUECKOW CHUCTeMEI TIJia3a,
HasbIBaeTCsl 3pUTENHHON OChIO IJ1a3a, a IpsiMasi, NPOXOJAsiljasi yepe3 LIEHTPbl KPUBU3HBI ITOBEPXHOCTeH PpOTOBULbI U
XpyCTallKa — ero ONMTHUeCKOW 0ChI0. YT/ MeX/y 3TUMH OCSIMH paBeH 5°.

[Tone 3penns HemoBKXKHOTO TJ1a3a cocTasser 150° no ropusoHTany M 120° o BepTukanu. B ero passHbeix yactsax
n300paXkeHre BOCIIPUHUMAETCSI C Pa3/IMUHON UETKOCTHIO. JIyullie BUZIHBI Te MPeAMEThI, KOTOPhIe MMOTa/IaloT Ha [IeHTPaIbHY0
SIMKY CeTYaTKH.

Yron, 1noji KOTOPLIM BU/IeH AUaMeTp LIeHTPa/IbHOM SIMKH >KETOr0 TMSTHA U3 Y3/I0BOM TOUKU XPYCTa/lMKa, Ha3bIBaeTCst
yrjioM oT4éT/IMBOro 3peHust. OH paBeH 1,5°. Pa3pa’keHre CBETOM Ta/IOUeK U KOJI00UEK BBI3BIBAET 3PUTE/TLHOE OIIYIIIeHHE,
eC/Iv [AJIMHA 3J1eKTPOMAarHUTHBIX BOJH HaxoAuTcs B rpefenax 360 — 760 HM. MakcuManbHasi UyBCTBUTE/IBHOCTE K JKeTOM
4yacTy CIIeKTPa, IPUMEPHO 555 HM.

CylecTByeT CTaTUCTUUeCKas W AWHaMUuUecKasi TeOpHWU 3peHHs. B COOTBeTCTBMM C AWMHAMHUYeCKOW TeopHei
00JIBILYI0 POJIb MPU PACCMATPUBAHUU TIPEIMETOB UTPAlOT JBW>KeHUs ry1a3. OHU OBIBAIOT MPOU3BOJILHBIMU (3aBUCAT OT BOJIU
yesioBeKa) U HEMTPOU3BOJILHBIME ((hH3H0JIOTHUeCKHe HUCTArMbl). Henpou3eosbHble 08UMCeHUs 8KAI0UAOM.:

e JIpodich — KonebaHue 21a3 co ckopocmbio 20 “ @ cekyHdy ¢ amnaumydoti 10-20 *;

e  KonebaHus — bbicmpble 8paujeHusi co ckopocmbio npumepHo 6000 " e cekyHAy ¢ amnaumyooli 1 - 25, [Ipoucxodsm He
peayasipHo ¢ unmepeaiamu 0.05 — 5 cexk.;

®  MeoOneHHble 0gudiceHust co ckopocmbio 178 cekyHOy ¢ amnaumyooli 00 5 .

Henpou3sBonbHbIMYU JBIDKEHUSIMY I71a3 CKaHUPYeT U300pakeHre, IIOCTPOEHHOE XPYCTaTUKOM.

Pa3muaroT AiBa B 3peHUsl: MOHOKY/ISIpPHOe 1 OMHOKY/IsSIpHOe.

3peHre OFHMM TJla30M Ha3blBaeTCsi MOHOKY/ISAPHBIM 3peHueM. Halsozaresns OOBIYHO I10JCO3HATEBHO
TIOBOpAUMBAET IJ1a3 TaK, UYTOObI N300paXkeHHe 00beKTa 0Ka3anoch Ha YriayOJieHuH XEnToro nsaTHa. [lepeceueHue 3pUTeIbHON
OCH T7/la3a C pacCMaTpUBAeMbIM OOBEKTOM Ha3bIBAaeTCsl TOUKOM (uKcalyd F MOHOKY/SPHOTO 3peHus. [/ ONTUYeCcKUx
Hab/MI0/IeHni 1 U3MepeHUH BaXKHYIO POJIb HTPAeT OCTPOTa 3PeHus], T.e. CIOCOOHOCTh HEBOOPY)KEHHOTO T71a3a BOCIIPUHAMATh
JIBE PACIOJIO>KEHHbIE PSIIOM TOUKM WM JIMHUW Kak pa3Hble 37ieMeHTbl. MUHHUMAbHBIA yroJ, MoJ KOTOPhIM HabmoaaTens
elIé BUWUT pa3/ieJIbHO JIB€ CBETSIUeCs TOUKH, Ha3blBAaeTCs OCTPOTOH MOHOKY/IAPHOrO 3peHHus mepBoro poja. [lnis
HOPMaJIbHOTO TJjla3a 3TOT yrosa paBeH npuMepHo 45". Ho oH 3aBucUT OT MHOrux (akTopoB (mudpakims, abeppauu,
OCBeIIleHHe, TUT TeCT 00BeKTa, JJTMHA BOJIHBI U T.J.) U KoJsiebsercs B mpeaenax 0.5” - 10",

OCTpoTOii MOHOKY/ISIDHOT'0 3pEHHsI BTOPOIr0 PO/ia Ha3bIBAETCS MUHUMAJIBHBIN YroJ1, TI0Z, KOTOPBIM UesloBeueCKHH
r71a3 BUAWT pasfie/ibHO JiBe TapasienbHble JMHUM. OHa BhbIllle, YeM OCTPOTa MOHOKYJISIDHOTO 3peHMsl IepBOTrO poja U
npuMepHO paBHa 20". 3TO OOBSCHSETCS TeM, UTO HM300pa)kKeHWe JWHWN BOCIIPUHMMAETCS He OJHOW, a L|eJIOM TpYTIIon
KO/IOOYeK.

CyllecTByeT TOHSTHE CTEPEOCKOMMYECKOro (MPOCTPAHCTBEHHOrO) BOCIHPHATHS 00beKTOB. OHO MOXET ObITh
MOHOKY/ISIPHBIM ¥ OUHOKYJISIPHBIM.

[Tpy MOHOKY/IAAPHOM 3peHuH 00 y[aaéHHOCTU HabJIro/jaeMbIX MPeAMETOB MOXKHO CYJUTh TOJbKO MO KOCBEHHbBIM
npU3HaKaM (OTHOCHTe/bHBI pasMep IIpeJMeTOB, CBET W TEeHH, IIepeKpbITHs, I1ePCIIeKTHBA, BU3yasbHble KOHTPACTHI,
TapasulakC JBIWKEeHHH, 1eTalbHOCTh M300paykeHut U T.[1.). YKa3aHHbIe NIPH3HAKK OLleHKH ITPOCTPAaHCTBEHHOHN TTyOWHBI 1Py
MOHOKY/ISIPHOM 3peHHH [aloT NPHO/IKEHHOe, a MHOTJa HeBepHOe Tpe/iCTaB/IeH!e O PACCTOSHHUSIX.

CTepeocKonMYecKoe 3peHHe 3TO TPOCTPAHCTBEHHOE BOCIPHSATHE, BO3HUKAKOLee TNMPHW pPacCMaTpUBaHUM OOBEKTa
IByMs T7a3amu. Takoe HabmoieHVe Ha3bIBaeTCsi OMHOKYJIAPHBIM 3peHueM. B 3ToM ciydae HaO/rofaTes b yCTaHABIMBAET
rja3a TakuMm o00pa3oM, uToObl M300pa’keHHe OOBEKTa OKa3aj0Ch B LIEHTPa/lbHBIX sIMKax fi U f» CeTuaToK o6ouX I/ia3
(puc. 8.2). TTo3TOMy 3pUTeNbHBIE OCU IJ1a3 MepeceKkaroTcsl B TOM MecTe 00beKTa, KOTOpoe Hab/oJaTesb KelaeT OTYETIUBO
paccmoTpeTb. Touka IlepecedyeHus 3pUTEIbHBIX OCeld Ha3bIBAeTCSI TOUKOH uKcanuu F G1HOKY/ISIPHOTO 3peHMsl.

NN T A

Puc.8.2 buHoKyisgpHoe



PaccrosiHvie b Mexny 1jeHTpaMM XpYCTaJMKOB JIEBOTO M TPABOro TJia3 3TO rvias3Hoi 6a3uc. OH y mofieli pa3Hblid U
KosiebieTcs B mpejesiax oT 55 0 72 M.
Yron Y r, 10fi KOTOPBLIM MEePeCceKarTCs 3pUTe/IbHbIE OCH, Ha3bIBAETCS YIJIOM KOHBEPreHIUH (CXOAMMOCTH).

Be/MuyHa yryia KOHBEpreHIMM 3aBUCHT OT oTcTosHusa L Touku F. JTa 3aBUCHMOCTH BBIPDa’>KaeTCsd
HpI/I6HI/I)KéHHbIM YPaBHEHHEM:

yr =b/L, 8.1

Pa3Meprl JKENTOrO TMsTHA MO3BOJSIOT YBUZAETh IIPU JIJaHHOM IIOJIOXKEHWH T71a3 M Jpyrue Touku (puc. 8.2).
W306paxkeHus d; ¥ d, TOUKU A 00BEKTa, [10lyueHHbIe Ha ceTyaTKax IJ1a3, Ha3bIBAalOTCSl COOTBETCTBEHHBIMH TOUKaMH, a JIyud

O1 a: 1 O; a; — COOTBETCTBEHHBIMU JIyYaMH. YTON Y, ., IO/, KOTOPBIM NepeceKaroTCsl COOTBETCTBEHHbIe JTyuM, Ha3blBaeTCsl
TrapaiakTHUeCKUM YIJIOM.

HepaseHcTBO yriioB Y U ya Bbi3biBaeT HepaBeHcTBO Ayr U fia; u U f,a,, nonyueHHsIX B mpejenax »eénToro
ISITHA JIEBOTO W TIpaBOro rja3. Asrebpanueckass WX pasHOCTb HasbiBaeTcss (U3HOJIOTHYECKHM MApa/IaKCcoM U

o6o3Hauaercs p, T.€.:
p=Yfia - Uf,a, (8.2)

[yra curraercst oJIoKUTeIHLHOM, eC/ OHa HaXOZUTCS C/IeBa OT LjeHTpasibHOM ssMKH. Hamure dusnoiornyeckoro
Tiapasiziakca siB/isieTCs IPUYMHOM MPOCTPaHCTBEHHOT'O BOCTIPHUSITHS TTPH CTEPEOCKONTMUeCKOM 3peHHH.

AGcomoTHas BeMUMHA yTJla KOHBEPTeHIWM OIYL[AeTCs TPU 3TOM C HEBBICOKOW TOUHOCTBIO, TIO3TOMY U OTCTOSIHUE
Hab/r0/jaeMol  TOUKU OTpe/ieNisseTcss TpPUOMMKEHHO. B TO ke Bpemst W3MeHeHWs BeJMUWH Mapa/UIaKTUUeCKUX YIJiOB
OTHOCHTE/ILHO yTJla KOHBEPreHL[MU BOCIIPUHUMAIOTCSI C BBICOKOW TOYHOCTBIO. JTO 0OCTOSITENIbCTBO TIO3BOJISIET OMPE/eNUTh
WU3MEHEHUsI OTCTOSTHUM JPYTHUX TOUYEK OTHOCHTENBHO TOUKM (MKCALUM TaK’Ke C BBICOKOW TOUYHOCTBIO. YCTAHOBJIEHO, UTO
Pa3HOCTb OTCTOSIHWM BOCIPHWHUMAETCsl UeloBeKOM, KOorja 6y=| YeY|<70". Ecwm s10 YC/IOBHE He BBIINOJIHAETCS, TO OH
MeHsIeT TOUKY (hHUKCaIWu.

[Onst ornipefeneHuss COOTHOLLEHUS MeXAYy W3MEHEeHUsSIMH pacCTOSIHAS U yrja
KOHBEPreHLUM B COOTBeTCTBUM C (11) 3anuiiem:

AL =-bAy/y* =-L*Ay/b (8.3)

CylecTByeT MOHsTHE ropomTep. JTO eOMETPUUECKOe MECTO TOYEK B MPOCTPAHCTBE, KOTOPLIE, MPU 3aJaHHOM
TIOJIOKEHUM TOYKU (DUKCaluy, [JAlOT W300pakeHWe Ha CUMMETPUYHBIX TOUKaX (MKcaruu. [I/isi BCeX OCTa/lbHBIX TOUEK, B
yKa3aHHBIX BbIlIle TIpeJieslaX ¥ BO3HUKAaeT (Gr3H0I0rnyecKUi rapasuiakc.

Haumenbiuee 3nauenne AY (w1v (U3MONOrMUECKOro Mapaiakca p), TPU KOTOPOM ellié OLlyLlaeTcs pasHOCTb

paccrosiHuii AL, Ha3bIBalOT OCTPOTOM WM pa3pelaroieii ClioCOOHOCTBI0 CTEPe0CKOMMYeCKOro 3peHus.
OcTpoTa CTepeoCKONNYeCKOro 3peHusi MepBoOro poja — 5TO MUHUMa/bHAs Pa3sHOCTb MapallaKTU4ecKUX YIJIOB
JIByX TOUEK, [IpH KOTOPOH ellj§ BOCIIPYHUMAETCS pa3HOCTh OTCTOSIHUN. OHa npuMepHoO paBHa 30".
OcTpoTa cTepeoCKONnu4ecKoro 3peHusi BTOPOro poja — 5To MHMMa/ibHasi pa3HOCTh Napa//IakTUUeCKUX YIJIOB /IS ABYX
BepPTHUKa/IbHBIX MIPSMBIX, TIPY KOTOPOH! el11é 3aMevaeTCsl pasHOCTb MX OTCTOsHUNA. OHa paBHa 10". DTH XxapaKTepuCTUKU
MEHSIFOTCSI B 3aBUCHMOCTH OT WHMBH/IyanbHBIX 0cOOeHHOCTel HabmoaTers, a Tak e OT YC/IOBUM Hab/II0jeH s —
OCBEL[éHHOCTH, KOHTPAaCTHOCTH 00BEKTOB, UX (OPMBI U T.II.

Vcrionp3ysi TIOHATHE OCTPOTHI CTEPEOCKOINMUecKoro 3peHus, 1o dopmyse (11) MoHO ompefenwTts paguyc R
HEBOOPYXEeHHOro GUHOKY/IAPHOTo 3penus. Tak, puusis ¥ »=30" u b=65 MM, nonyuum: R=(65 mm - 200 0007)/30"=430 m.
Ecmm psist HabmoieHnst 00BeKTOB MCI0JIb30BaTh OMHOKIIM W CTepeoTpYyObl, y KOTOPBIX UCKYCCTBEHHO yBeJIMYeH TiIa3HON
Oasuc (obo3Hauum ero OykBoii B), W UCIIONB30BaHbI ONTHUECKHME CHUCTEMBbl YBeIWYeHHs, BO3pacTaeT M pajuyc
CTepeoCcKOINYecKoro 3peHus B w=(BV)/b pa3, BenuunHy « Ha3bBaOT K03(¢HIeHToM M1IacTUYHOCTH I1pubopa.

8.2 Crepeockonuueckuii 3¢ dekT, MpocTeiiie cTepeonpruOopsL.

[TpocTpaHCTBEHHOE BOCITPUSITHE MOYKHO TIOJIYUMTEH He TOJIBKO MPH HerocpeJCTBEHHOM pacCMaTPUBaHWH OOBeKTa B
HaType, HO ¥ TIpY PacCMaTpPUBaHWH CTepeorapbl CHUMKOB 3TOr0 0ObeKTa.

[Mpencraeum cebe, UTO C TOUeK S; U S, CieaHbl IBa CHUMKa P; u P, paccMaTprBaeMoro o6bekTa (Touku F u A, puc.
21) TTocTaBUM 3TH CHUMKH TIepef T/la3aMy Hab/moaTest TaK, YTOObI TPOEKTUPYIOLIYE YU MPOXOJUIH Yepe3 u300paskeHust
COOTBETCTBEHHBIX TOUEK Ha CHUMKAaX (TOUKH d 1, 5, ¥ [, f ,). IIpy paccMaTpuBaHMM Ka)K/IOTO CHUMKaA (J1eBOro P; — j1ieBbIM
I71a30M, a MpaBoro P, — mpaBbiM) M300pakeHUs] TOUeK O0BEKTa MOMy4yaloTCs B TeX )K€ TOUKAX CETUaToK, UTO U TIpU
paccMaTpuBaHUM caMoro o0BbeKTa, M BC/AeACTBHE pasHOCTed (M3MOJIOrMUYeCcKUX I1apajlakCOB BO3HMKAaeT BIIeUaT/IeHHe
00BEMHOT0 U300paXKEHMSI.



[TpoCTpaHCTBEHHOE BOCIIPUSATHE O00BEKTa TP OMHOKYJISIPHOM PacCMaTpUBAHMK TApPbl CHUMKOB, TIOMYYEHHBIX C
Pa3HBIX TOUEK MPOCTPAHCTBA, HA3bIBAETCSI CTEPeoCcKomuuecKuM 3¢¢eKToM, a BOCTIpUHUMaeMas TIpy 3TOM MHUMasi KapTHHA
— CTepeoCKONnuYecKoi Mo/ie/TbIo.

st nonydyeHus crepeosddekTa, KpoMe Ha3BaHHbIX BbIIIe YCJI0BUH HEOOXOLUMO, UTOOBI:

1. Pa3HOCTh MaciITaboB CHUMKOB CTepeonaphl He TpeBbimana 16 %.

2. KaXIbIM I71a30M HabJTFOAa/ICST TOJIBKO OJIUH M3 CHUMKOB.

3. ¥Yron, noj KOTOPBIM [1epeceKaroTCsl COOTBETCTBEHHbIE JIyuH, He MpeBbIian 16°.

4, IMono)keHre CHUMKOB ObLIO COIr/IACOBAHO C T/ia3HbIM Ga3vicoM. B mepBoM MpUOIMKEHWH 3TO OCYIIeCTB/ISIETCS

pacrioyio’keHHeM CHIMKOB Ha JIMHWH, T1apasule/IbHOM I/1a3HOMY 6asucy.

IIpu paccMmaTpuBaHWM TMapbkl CHUMKOB MOJXKHO TOJYYMTH TIPSIMOM, 0OpaTHBIM win HyrneBod crepeo3dddektr (puc. 8.3).
Crepeockonueckuii 3¢ ekt nomyyaeTcss MPAMBIM (eCTeCTBEHHOE BOCIIPUSITHE [IPOCTPAHCTBA), €C/IM CHUMKHU PacIlONOKUTh
IlepekpbITHeM BHYTpb; 0OpaTHbIM (0OpaTHOe BOCIIDUSTHE BBITYK/JIBIX W BOTHYTBIX (OPM), €CIM KX PpaCIoOXKUTh
TepeKphITHEM B Pa3Hble CTOPOHEL.

a b
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Puc. 8.3. CxeMmbl pacnonodiceHust CHUMKO8 0/ NOAy4eHUsl a — npsiMoz2o cmepeodgpexma,
b - obpamuozo

Ecmm cauvky moBepHyTs Ha 90° B pa3Hble CTOPOHBI, TO BO3HHKaeT HYyJeBOM crepeo3ddekT, mpy KOTOPOM
paccMaTpyBaeMblid 00BEKT BOCTIPUHAMAETCS TIIOCKUM.
[nst obecnieueHus1 BTOPOro yC/IOBHS TTOSy4YeHHs cTepeo3ddeKTa UCTOb3YIOT: aHarIM(pUIecKuii, TOsIpOUHbIN, MUTaHWH,
PaCTPOBBIA, ONTHUYECKHUNA U APYTHE CIIOCOOBL
B crniocobe anarymgoB 1 neBoe m300pakeHHe M IpaBoe IMPOELMPYIOT Ha OJUMH JKpaH uepe3 CBeTO(GU/ILTPHI KPAaCHBIA U
3ereHblil (cuHUi). [ToyueHHast KapTrHa paccMaTprBaeTcsl uyepe3 aHariuguueckue (KpacHo-3e/ieHble) OUKU. B pesysbrate
K&K/l I71a3 BUAWT TOJIBKO OJHO M300pakeHHe, a IPU UX C/USHUN BO3HUKAET CTepeo3(deKT B cepo-0erbIX TOHAX.
B criocobe mossipouA0B UCIIOMB3YIOT He L{BeTHbIE, a MOJISIPOMHbIe CBETO(UIBTPLI C YIJIOM TIOJISIPU3aliud MEXXAY
HuMu 90°. Yepe3 HMX pacCMaTpUBAIOT MPOELMpPyeMble Ha 3KpaH MOJISIPU30BaHHbIE C TaKWM >Ke YIJIoM H300pakeHus. B
OT/IMUMe OT aHarIMGUYecKOro Crocoba, MOJSPOUIHBIA MOXKET WCIONb30BaThbCs [l HAOJFOJeHUs] LIBETHBIX CHHUMKOB,
TI03TOMY HCIIOJIB3YeTCSI B KWHEMaTorpaguy.
B criocobe Muranuii CHUMKH TIPOEKTHPYIOTCS Ha 9KpaH MoouepéHO C TIOMOIIBI0, HAallpyMep, BPALIAIoLUXCs Tiepes
obbexkTHBaMH Os1eH/l. Takue ke GeH/bI yCTaHOB/IEHEI TIepe/] r1a3aMu HabsroziaTensi. YacToTa BpaltieHUs: obenx nap
6/1eH/; CMHXPOHH3MPOBaHA U cOocTaBsieT He MeHee 10 Muranuii B cekyHzy. Takum oOpa3om, Hab/rojaTesb HellpepbIBHO
BU/IUT JIEBBIM I71a30M TOJIBKO JieBOe M300pa’keHHe, a TIpaBbIM — TOJTBKO 1paBoe. Criocob UCIosb3yeTcst A71st IOy YeHH s
00BeMHOI KapTUHBI M Ha SKpaHe MOHHUTOPA.

I[Tpu pacTpoBoM criocobe /iBa CHUMKA TIPOEKTHUPYIOTCS Ha 3KPaH, COCTABIEHHBIN W3 JIMH3 [IUIUHIPUUECKOH (OPMBIL.
OnTtryeckre ydd, Hecyllyde W300paKeHHs Pa3HBIX CHMMKOB, OTPa)KasCh MPOTHBOMOJIOKHBEIMU TPAHSIMM JIMH3 SKpaHa,
TIONaZakoT B pa3Hble IJ1a3a Hab/moaaTers.

OnTHyecKui €moco® OCHOBAaH HAa pa3JielleHUM 3peHHs] C MOMOLIBI0 ONTHYeCKUX CHUCTeM. DTOT CHOCoO uMeer
IIMPOKOe TIpUMeHeHWe B ¢oTorpaMMeTpud. IIpocTeHIIMMH ONTHUYeCKUMH MpHOOpamy, MO3BOSIOIUMH IONyYNTh
IIPOCTPAaHCTBeHHOe M300pakeHre coTorpadupoBaHHOrO 00BEKTA, AB/ISIOTCS CTEPEOCKOTIBL.



VMetoTCst IMH30BBIE CTEPEOCKOTTbI, KOTOPBIe MpeJjHa3HaueHbl [l pACCMaTPUBAHUS MajloOPMaTHBIX CHUMKOB (6X6
cM). st paboTel € a’poOTOCHMMKAaMH, KaK B TI0JIEBBIX, TaK W B KaMepaJbHBbIX YCJIOBUSX, HCIO/b3YIOT 3epKasbHble
CTepPeoCKOIIbl ¢ OMHOKY/ISIPHOM HacafKoW WY JIMH30BO-3epKa/IbHble CTePEOCKOTIBI.

JIuH30BO-3epKasibHbIN cTepeockon JI3 (Puc. 8.4) umeet e mapbl 3epkan 1, 2 u 17, 2’ yCTaHOBIEHHBIX T10[] YIJIOM
45° K TIOCKOCTH TOPM30HTA/LHO PACTIOI0KEHHbIX CHUMKOB; U JiBe JiH3bl 3 U 3’. [IyHKTHPOM Ha PUCYHKE TIOKa3aH XO[|
LIeHTpa/IbHBIX Jyuei, O; u O, — y3/10Bble TOUKU TJia3 (L|eHTPbl XPYCTAlIMKOB). PaccTosiHusi OT LeHTpoB JiH3 3 U 37 10

Puc. 8.4. JTuH30BO-3€pKa/IbHBIN

CTepeOoCKoI
CHHMMKOB T10 XOJy LieHTPa/bHbIX Jy4ell Ha3bIBalOTCs IVIaBHBIMH PAaCCTOSIHUSIMU CTepPeoCKOoIla, a OTPe30K MeX.Y LieHTpaMU
Gosbimx 3epkana 2 1 2”7 - 6a3ucom crepeockora d. Ec/i cuMTtaTh, UTO pacCTOsIHUE HaWIyulllero 3peHus paBHO 250 MM, TO
yBenuueHHe crepeockoria V=250/d. [ins TOSyueHUs] CTePEOKApTHHbI CHUMKU CJIeAyeT yCTaHAaB/IMBAaTh Tak, UYTOOBI
paccTosiHMEe MeXX/Iy COOTBETCTBEHHBIMH TOUKaMH MIPUMEPHO PaBHSJIOCH A/IMHe Hasuca CTepeocKoria, a OTPe3KH MeX/y Iapou
COOTBETCTBEHHBIX TOUYEK pacriojiarajiicb Ha O/HOW TMPsSMOM TapajsieflbHOW ero HarpaBjieHHIo. B 3aBHCHMOCTH OT
PacIIO/IOXKeHUs CHUMKOB CTepeo3(hdeKT OyjeT mpsiMoii, 00paTHBIN UK HYJ/I€BOH.

Crepeockonuyeckoe M3MepeHHe CHUMKOB MOXKHO BBINIOJIHATH CIHOC00aMM AeHCTBHTEIBHOM M MHHMOH MapKH.
[TepBBIii M3 HUX - y>Ke TPAaKTHUecKu Uctopus. OH MPUMEHSJICS TPU MOHOKYJISIPHOM H3MepeHWH CHMMKOB, a TaKXKe Ipy
M3MepeHU MO/JieI1, TIOCTPOEeHHOM I10 Nape CHUMKOB C TIOMOILbIO MOJISIPOH/I0B U aHarM(poB B HEKOTOPBIX MPOEKLIMOHHBIX
npubopax (MyJ/IbTHILIEKCE, IBOMHOM TIPOEKTOPE U T.J.).

Crniocod MHMMo# Mapku mipezoxkeH B 1899 r. [IynbGpuxoM U UCIOMb3yeTcs A/ U3MepeHHs: KOOPIUHAT TOYeK
napbl CHUMKOB U Mojierd. CyTb ero COCTOMT B CjeAyrolieM. B TiockocTi u300pakeHHH (CHUMKOB) pacrioyiaraloT [Be
JlelicTBUTE/TbHbIE MapKU m; U m, (Ha puc. 50 Moka3aHbl KpecTHKaMu). [Ipy MX paccMaTpUBAaHUH T0J, CTEPEOCKOTIOM B OZIHY
00BEMHYIO KapTHHY C/IMBAlOTCS He TOMBKO W300paKeHWs CHUMKOB, HO M MapoK, TO eCTb HalmofaTenb BUIWT OJHY
IIPOCTPAHCTBEHHYI0 MHUMYIO Mapky M. Ho 3To mpousoiijieT ToAbKO B ciydae, KOTZa Kakjas M3 Mapok m; U m: Oyner
pacriono>keHa BOJIM3M COOTBETCTBEHHBIX TOUEK (HampuUMep, d;.M dz. IlpuueM, HeQo/bIIOe B3aUMHOe TepeMelleHHe
JedCTBUTE/NBHBIX MapoK (WM CHUMKOB OTHOCHTENbHO MapoK) BJIOJb OCH X BbI3OBET IlepeMellleHMe MHHUMON MapKd 0
rnybuHe. B pesysbrate oHa OyfeT Kas3aTbcsl MO0 «BUCAIIEH B BO3Zyxe», MO0 «yTOIIEHHOH B 3eMimo». B mocneanem
CJIyyae MHMMasi Mapka pa3/iBalBaeTcCs, UTO JjaeT BO3MOXHOCThb OL|eHWThH I10TIepeyHbli napaaiakc. Korpa geficTBuTebHbIE
MapKy TOYHO COBMeIlleHbl C COOTBETCTBEHHBIMM TOUKaMU (HarlpuMmep, d;.W dz), CO3[AeTCs BrevaT/eHne KacaHusi MHUMOM
MapKu MOBEPXHOCTH CTepeoMojie/id B Touke A. [Iyisi Toro, 4tobbl 3TOr0 JOOUTHCS, CTepeonpubop JOKeH obecreurBaTh
COBMECTHOe [IBIKeHHe CHUMKOB (JeHCTBUTEBHBIX MapOK) BJJOb OCel X U Y, a TaKKe He3aBHUCHMOe JBIKeHHe OJHOTO U3
CHHUMKOB (OJHOW M3 MapokK), BAOJb 3THUX >Xe ocell. [Ipy Ha/uumy COOTBETCTBYIOLMX IIKal Ha TakoM NpHOOpe MO>KHO
W3MepsITh TapaiaKChl.

Puc. 8.5 Tlapanakcometp
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Puc. 51. Ilapannakcomemp

Haubonee mpocTteiM mpubOpOM [jii W3MEpPEeHUs TOMbKO TMpPOJONBHBIX TIapa/IakCOB P TOYEK, SIB/ISIETCS
napasiakcoMetp. Ero mpuHIMNManbHas cxema MpejcTaB/ieHa Ha pucyHke 8.5. Ha ofiiem MeTasymmyeckom crepykHe 1
PAacIIOIo>KeHbI IBe CTeK/ISTHHBIe TIaCTUHKU C MapKamu m; U m; U ¢ukcatop 2. Mapka m, ripy BpaieHun bapabaHumka 3
TiepeMelaeTcsl BAOMb CTep)KHs. BenmnurHy nepeMerijeHyst MOXKHO OTCUMTATh: LieJible MAJIJIMMETpa - TI0 IIKaje p Ha CTep)KHe,
JlecsiTble U COThIe JIoH - 1o GapabaHuuky 3. PuKcaTop 2 ClIyXUT [/1s1 HaKalblBaHKs HabuIroiaeMbIX TOUeK Ha OCHOBY (T1/1aH).

ITpubopom pAns u3MepeHUsi (GOTOKOODAMHAT, TPOJOJBHOTO W TION IOIEPeYHOro I1apa/ulakCoB  SIBJISETCS
crepeokommaparop (Puc. 8.6). Mx kKoHCTpyKuum pas3nuudbl (Haripumep, CK-2, unn crepeokommapatop 1818 dupmel
«Lleticc»), HO MPUHLUITHAIBHBIE CXeMbl OJMHAKOBBI. OCHOBHBIMH YaCTsIMU /T0O0T0 CTEpeOKOMITapaTopa sIBMSTCS:
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Puc. 8.6 Cxema

CTepeoKkoMIlapaTopa
CranvHa 1 ¢ JByMs1 B3aMMHO IepIieHUKY/ISPHBIME Harpas/siiouiMy X U Y (TIpy u3MepeHrH Ha3eMHBIX CHUMKOB — Z);

OcHoBHas KapeTKa 2, TiepeMelljaeTcsi BJ0/Ib Harpas/sitolield X Tpy BpalljeHuM MmTypBasia X. BemunHy nepemereHus
MOJKHO OTIpe/ie/IUTh I10 LIKane X;

BuHOKynsipHasi cucteMa 3 C MapKaMUl m; U M, TiepeMellaeTcsl BAOJb Harpas/sitolled Y npy BpalljeHuM TypBana Y.
OTcueT MOXHO B3Tb I10 11IKase Y;

KapeTka nmpo/io/IbHBIX MapasiakcoB 4 C BUHTOM P, npu BpallleHUd KOTOPOro OHa MepeMelliaeTcs B0k OCU X U KOTOPBIN
MMeeT LKAy /151 ONpefiesieHUs] Be/IMUMHBI [TepeMellleH s

Kapetka nornepeunsix napauiakcos 5. [1pu BpaijeHuu BuHTa (Q OHA IepeMellaeTcsl BAO0JIb OCU Y, U 10 ero LIKajle MOXHO
OLIeHUTh Be/IMUMHY TlepeMelLeHNsT;

CHI/IMKO,Z[EP)KBTEJH/I 6 u 7. Ix MO>XHO BpallldTh B CBO€I1 IIJIOCKOCTH BUHTAaMU K; U K>

Y cTepeokoMIiapaTopa eCTb OCBETHTE/IbHAsI CUCTEMA, U PEryTUPOBKH, 0OeCrieurBarolie HaCTPOUKY OUHOKYJISIPHOM
CUCTEeMBI I10 Iy1a3HOMy 0asucy, 1o r/ia3y u ro rnpeameTy. PopMbl U3MEPUTENbHBIX MApOK Pa3/IMUHbI, HO TIPH YBEJTUUEHUH
OHHU JIOCTAaTOUHO Oosibllve, W Ha pUC. 8.7 CTpeJIoUKaMy TOKAa3aHO, KaKyl WX YacTh 1iesecoo0pa3sHo HCIIO/b30BaTh [ijis
TOYHOTO HaBe/IeHUsI Ha U3MePSIEMYIO TOUKY.
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Puc. 8.7. ®opMbI HEKOTOPBIX U3MEPUTETbHBIX

MdpOK
OTMeTHM, UTO MapKu ObIBAlOT CBeTsIHecs (B OCHOBHOM KPYTJIble) M HecBeTsiuecs. HecBeTsuecss MapKyd UMeIOT
YEpHBIA [BeT, U Ha TEMHBIX yJ4acTKaX CHMMKOB M3MepeHUs 3aTpyAHSIOTCS. B GO/MbILIMHCTBe TIPUOOPOB yCTaHABIMBAKOTCS
CBeTALIMEeCs MapKu. LIBeT MapKu 3a/1aéTCs C TIOMOLBbIO CMEHHBIX (PUIBTPOB — 3€/IEHBIN, KPaCHbIH, Oesbli U T.J.
IMporecc 06pabOTKK CHIMKOB Ha CTEPEOKOMITAPAaTOPe BKJIFOUAET: YCTAHOBKY CHUMKOB B CHUMKO/IEP)KATesX, UX
OpUEHTHPOBaHUe, OIpefie/ieHre MeCT HyJleli 1Kas npubopa U HellocpeACTBeHHO u3MepeHus. CreflyeT IOMHHUTh, UTO
HeraTHBbl YCTaHAB/IUBAIOTCS SMYJ/IbCHEN BHU3, a TUAMIO3UTHBEI — SMYJIbCHeN BBEPX.

l!/

CHHUMOK CUMTaeTCs] COpMEHTHPOBAHHbBIM, eC/IH er0 0CH KOOP/MHAT IapasiiesbHbl COOTBETCTBYIOLLM
HaIpaB/SIIOLIMM cTepeokomriapaTopa (Puc. 8.8 mpaeblii cHUMOK). B 3aBHcHMOcCTH 0T criocoba BBefjeHHsI CCTeMbl KOOpAWHAT
Ha CHUMKax, OpPYeHTHPOBaHHe BBIIOIHSIOT 110 KOOPAWHATHBIM MeTKaM (OCHOBHOM BapHMaHT), TOT/ia 3TOT ITPOLIeCC He3aBUCUM
JJ151 IEBOTO 1 TIPAaBOr0 CHUMKOB WJIH T10 Haua/IbHbIM HarlpaB/ieHusM. B riepBoM ciyyae eliCTBYIOT B TaKOU
T10C/1e/J0BaTe/IbHOCTHU:

1. IrypBanamu X u Y, u3MepuUTe/IbHYI0 MapKy COBMeLLAIOT C KOOPAWHATHOW MeTKOM 1;

A

W

>X

YoN

> X

Puc. 8.8 OpueHmupogaHue CHUMKO8 N0 KOOPOUHAMHbIM MEMKam

2. IlltypBanom X Mapky HepeMeljalOT IO HampaB/leHWI0 K KOOpAWHaTHON MeTke 2. EciM OHa TOUHO MpOXOAUT vepes
METKY, 3HaUHT CHUMOK (TIpaBbIi Ha puC. 54) COpHEHTHPOBaH.

3. Ecm mapka okasazach Bblllle WIM HIDKe, ee yCTaHaB/AMBalOT Ha KOOPJUHATHYI0 MeTKY 2, TPU 3TOM IIOJIOBUHY
repeMellleHus OCYLIeCTB/ISI0T BUHTOM K, a MIOJIOBUHY IUTYPBaaoM Y.

4. Ormepauyro OpUeHTHPOBAHUS BBITIO/HSIOT METOZOM I10C/Ie/I0BaTeNbHbIX ITPUOIVKEHHUH.

ITpu opyeHTHpPOBaHUM NPABOTO CHYMKA JjMara3oH repeMelrieHHst KapeTKH Mo ocH X MOXKeT 0Ka3aThCs
He/I0CTaTOUHbIM, B TaKOM CJIydae [|eMCTBYIOT ¥ BUHTOM I1PO/I0JIbHBIX Napaniakcos P. JIonmycTUMO TakykKe MCIO/Ib30BaTh BUHT
ToMepeuHbIX MapasylakCcoB BMeCTO IITypBana Y. Y, HakoHell, 3aMeTHM, UYTO MHOTja CHUMOK OPUEHTHUDPYIOT U 10
BePTHUKAaTbHBIM METKaM, eC/Td, HalprUMep, KaueCTBO UX W300paKeHHH BhIlle, UeM KauecTBO N300pakeHHH MeToK 1 1 2.

[Tocne opreHTHPOBaHUS MIPUCTYTIAIOT K MPOL{eCCy U3MepeHHst CHUMKOB. OH COCTOUT B TOM, UTO IITypBagaMu X U Y
COBMEILAI0T U3MEPUTEJTbHYI0 MapKy C BbIOPAaHHOMW Ha JIEBOM CHUMKE TOUKOMU d;, @ BUHTaMu P u Q, TIpaByI0 Mapky,
COBMEIIal0T C COOTBETCTBEHHOM el TOUKON az. YKa3aHHbIe oIepallyu sSIB/SIOTCSI MOHOKYJISIPHBIMU U B IPUHLIMIIE, T10C/Ie UX
BBITNIOJIHEHUsI, MOKHO OpaTh OTCUETHI 110 1IKajaM cTepeokomriapaTopa. Ho ecy paccMaTpriBaTh CHUMKH JBYMS I1a3aMU
BO3HHUKHeT cTepeo3ddekT, OyzeT HabMOAATECS OHA POCTPAaHCTBEHHAs MapKa U TOYHOCTh HaBeZieHHsl MOYKHO TTOBBICHTD,
JJIS1 Uero:

1. BpaijeHuem BUHTa P INPOCTPAaHCTBEHHYI0 MapKy «yTalUIABAIOT» U OHA pas3/BauBaeTcs. B pesysnbTare B IUIOCKOCTU
u30bpaxenust HabmogaeTcst ogHa 13 KaptuH (puc 8.9). Ha kapTvHKax a ¥ b Mapku pacrioyioXKeHbl Ha Pa3HOM BbICOTE
(roBopsiT, uTO HaAb/IIOAETCS TIOMEepPeYHbId Mapasylakc). BBIMOMHATh TOYHBbIE MPOCTPAHCTBEHHBbIE W3MEPEHUsI B 3TOM
cydae TPYJHO U MapaslakC CTaparoTCsl YCTPaHUTb.



Puc. 8.9. YempaHeHue nonepeuHo20 napaaiakca

2. BpauleHureM BHUHTa TMOTepeUHbIX NMapalJlakCOB YCTPaHSIIOT MOMepeyHbli napasiakc (KapTUHKa C).

3. BUHTOM TIpOJOMBHBIX TAPa/IaKCOB TPUITOJHAMAIOT MapKy HaJ, TOYKOH, a 3aTeM, Bpaljasi ero B ITPOTHBOIIOIOXXHOM
HafpaB/ieHWH, COBMELIAOT MapKy C TOYKOW (KapTWHKa d), mocie 4Yero W 0OepyT OTCUETHI MO IIKajam
CTepeoKOMIIapaTopa.

I'naa 9 TPAHC®OPMHUPOBAHUE

9.1 O61Ie MOTOXKEHUS
TpaHC(bOpMI/IpOBaHI/Ie CHMMKd B HIMPOKOM CMBIC/IE 3TO Lie/IeHdIIPpaB/IEHHOE HW3ME€HEHHE €ro reoMeTpuyeCKux CBOMCTB C
Liefbi0 TIpeobpasoBaHusl B 3a[aHHYIO mpoekiuio. Kaxzoe npeobpa3oBaHue H3MeHsieT OJHM TeOMeTpHUUYecKHue CBOWCTBA
UCXOJHOTrO0 n300pakeHHsi M cOXpaHseT Apyrve. Te CBOHCTBA, KOTOpble HE WM3MEHSIOTCS, HA3bIBAIOTCS HWHBapHaHTaMH
OTHOCHTENEHO J@aHHOTO reOMeTPHUYeCKOoro rpeobpa3oBaHusl.

B  ¢ororpammerpuy  uaije  BCEro  WCHO/b3YHOTCS — MEPCHEeKTHBHOe U auHHOe  rpeobpa3oBaHus,
oprodoToTpaHchopMHUPOBaHUE U MacIiTabHPOBaHHE.

TpaHChOPMHUPOBAaHHBIM HA3bIBAETCS CHUMOK, MOJYUEHHBIM MyTeM MepCreKTHBHOTO MPeoOpa30BaHus HaK/IOHHOTO
CHUMKa U I/IMEI—OH_[I/Iﬁ AOITyCTHUMbIE€ Be/TMUNHBbI CMEIJ.(BHI/II‘/JI TOUeK OT ux FOpH30HTaﬂbHOI>’I MPOEKIUH. OTMETI/IM, YTO OHO He
MEHSAET MPOEKILUH. TpaHCCl)OpMHpOBaHHLIﬁ CHHUMOK TTIOCTPO€H I10 3dKOHaM HEHTpaHLHOﬁ TMMPpOEKIUH. HOSTOMy HNCKa>KeHH 3a
pembed ocratoTcsa.  JoBOAST MX O JIONYCTUMBIX 3HAYEHWH IIyTeM COOTBETCTBYIOIEIO BbIOOpPAa  IIJIOCKOCTH
TpaHC(OPMHUPOBaHUsI, OTHOCUTELHO KOTOPOH IPEBBILIEHHs] TOUEK MECTHOCTH He MPEeBOCXO/ST YCTAHOB/IEHHBIX 3HaueHHH.
Ec/u )ke MeCTHOCTb XOJIMUCTasi, CHUMOK TPaHC(OPMUPYIOT TI0 UacTsiM (30HaMm), BbIOMpasi [/ist KaXK/I0M 30HbI CBOIO MJIOCKOCTh
TpaHcgopmupoBanus. IIpu uucsie 30H Oosblile 3 BO3HMKAKOT TPYJHOCTH B MPOLIECCE COCTAaBAeHUM (DOTOIIaHa, TIOITOMY
BMeECTO TepPCIeKTUBHOTO TPaHC(OPMUPOBAHUS TPUMEHSIOT OPTOGOTOTPaHC(HOPMUPOBAHHE.

OpTO(OTOCHUMOK TTOCTPOEH B OPTOTOHA/TBHON MPOEKLUH, TO CTh IPH OPTO(GOTOTPAaHCHOPMUPOBAHKUH TPOUCXOIUT
nepexoa ot HEHTpaﬂbHOﬁ MpoOeKIMrN HCXOAHOTO CHHMMKA K OpTOI‘OHa}'[I;HOﬁ MpOEeKIMHN CHUMKaQ, I10/Iy4YeHHOTO TII0C/Ie
TpaHcdopmupoBaHusl. VIcKakeHHH 3a pesibed) Y TaKMX CHUMKOB HeT. HO BBITIOIHUTE OPTOGOTOTpaHC(HOPMHUPOBAHNE MOKHO
TOJIBKO TOCJ/Ie TOCTPOEHHsI TeOMETPUUECKOM MOJeTd MECTHOCTH I10 T1ape CHUMKOB.

I[TepcrieKTHBHOE TPaHC(GHOPMUPOBAHHE MOXKET ObITh BBIMIOJHEHO PA3/IMYHBIMU Crocobamu: rpadryecKuM, ONTHKO-

rpaduuecknmM, oToMexaHHUeCKUM, aHaTUTUYeCKUM U T.J1.
IIpu TpanchopMUpOBaHUY CHHUMKOB BBITIOJIHSIETCS PeAyLMpOBaHKE CeTH Ha CHUMKax. PefylMpoBaHue — 3TO IIpHBefeHue
ceteil (POTOTPUAHTY/ISALIMK K 3a/[aHHOMy MaciiTady. Ha BBIMOMHAIOT [JaHHOE TPUBEJEHHEe C TTOMOIIBI0 ONTHUECKUX
PEIYKTOPOB pa3/MUHOW KOHCTPYKLMM. B KauecTBe ONTHYECKOTO peOYKTOpAa HCIIONb3YIOT Masibld, 1100 OOJBLIOH
dototpanchopmatopel ®TM u OTE.

TpaHC(bOpMI/IpOBaHI/Ie CHMMKd B UDOKOM CMBIC/I€ 3TO Lie/IeHAIIpaB/IEHHOE€ M3MEHEHHE €ro reOMeTpruuyeCKux CBOMCTB
C 1e/bi0 mpeobpa3oBaHus B 3a/jaHHY0 npoekuuio. Kaxgoe mpeobpa3oBaHHe M3MeHsIeT OfHU reOMeTpHYecKHe CBOWCTBA
WCXOJHOTO M300paeHMss W coxpaHseT gpyrue. Te CBONCTBA, KOTOpble He W3MEHSIOTCS, Ha3bIBalOTCS
WHBapHUaHTaMH OTHOCHUTEJIBHO JIAHHOTO TeOMEeTPHUECKOTro Ipeobpa3oBaHusl.

B  ¢Qororpammerpuy uyaimle BCero  WCIOJB3YIOTCS — IIepCIeKTMBHOe W aduHHOe  IpeoOpa3oBaHMs,
opTodoToTpaHCchOPMHUPOBAHHE U MACIITAOUPOBaHKE.

9.2 [epcriekTHBHOE TpaHC(HOPMHPOBaHKE

[MepcrieKTUBHOE TPaHCHOPMUPOBAHHE MOXKET OBITH BBITIONHEHO Pa3/IMUHBIMK CTOCO6aMu: rpaduueckumM, OMTHKO-
rpa¢uueckuM, HoTOMeXaHWUeCKUM, aHaIUTUYeCKUM U T.A. B ¢dororpammerpun Hamborblllee NprMeHeHHe TMOMYyYUId [Ba
HOC/IeJHUX.

TeopeTruecKUM 0O0CHOBaHHEM AHAAUMUYECKO20 cnocoba sIBSIIOTCS GopMyJibl TpaHCchopmupoBaHus (9.1)
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Jn1s1 BBIUMC/IEHUS] 110 HUM HeoOXOJMMO BBINOJHUTE U3MepeHHs. KOOpJMHAT X U y TOuekK, TPaHC(HOPMHUPOBaHHbIE
KOOP/IMHATbI KOTOPBIX TpeOyeTCs OTyUYNTh, U 3HaTh 3/IeMeHThI BHEIIIHEr0 OPHEeHTHPOBaHs Hak/IOHHOI'0 CHUMKa. TouyHoe ux
3HaueHWe OOBIYHO HEM3BECTHO, II03TOMY TPaHC()OPMHUPYIOT IO ONOPHBIM TOUKaMm (Oro3Hakam). [Ijisi ompejeneHus
MHWHHMa/IbHOTO YMC/a OMO03HaKOB, BOCIIO/b3YeMCsl ypaBHEHUsMH KOJ/UIMHeapHOCTU (MareM. PacriosiokeHue BeKTOopa Ha
OJJHOY NPSIMOM WU MapaJlle/IbHbIX NPSMBIX C APYTUMU BeKTOPaMHU)

— Rx —
rX —rZR—, ry —rZR—. (92)
Z z
'neruR BEKTOPBI paBEHCTBA Ha KOOP/IMHATHbIE OCH X.y.Z.
[pu 5TOM NpUMeM KOOPZMHATHI LIEHTPA MPOEKLIMY PABHBIMU HYJIIO U pa3fie/iiM YUC/IUTEeTN U 3HAMEeHaTe M MPaBbIxX
yacTell Ha — Csf, B pe3y/ibTaTe MoyunM:

X :Al(x' X))+ A, (- y)+ Af
Ci(x- x,)- Cy(y- y,) +1
Y :Bl(x' X,)- B,(y- y))+B;f

Ci(x- X)- Co(y- yo) +1
e, Haripumep, A;=Hai/csf, Bi=Hb:/csf, v 1.

Ecnu  KoopAuHAThl OMO3HAKOB, KOODAWHATBI WX HW300paKEHWH Ha CHUMKE U 3JIeMEHTBl BHYTPEHHEro
OpPHEHTHPOBAaHHWSI CHUMKA M3BECTHBI, TO HEM3BECTHBIMU B yPaBHEHMSIX SIBJISTIOTCSI BoceMb K03 dureHToB. OHM OHO3HAUHO
OTIpe/ie/ISIIOT T1epCHeKTUBHYIO0 3aBUCUMOCTb MeX/y HaK/JOHHBIM M TOPU30HTaJbHBIM CHUMKaMM. JTH KO3(h(ULMEeHTbI
Ha3bIBAIOT 37eMeHTaMu TpaHC(GOpMUpOBaHUs. [I0CKOIBKY OAMH OIMO3HAaK MMO3BOJISIET COCTABUTH JIBA yYPaBHEHWs, TO [Jisi
orpeZiesieHust KO3 GULMEHTOB MX HY)KHO KaKk MUHAMYM 4. 3Hasi X MO’KHO BBINO/IHATh TpaHC(HOPMUPOBaHUe, WCII0/b3Ys
ypaBHeHust (9.1), HO [y TpuUBeJeHUs TPaHC(HOPMHUPOBAHHOTO CHHUMKA K 3aZlaHHOMy Maciutaby Bce TIO/yueHHbIe
KoopauHatel x° U y° yMHOXKaT Ha Ko3(duLMeHT TpaHChOpMUpPOBaHKs K, TO eCTh TPaHC(POPMUPOBAHHBIE KKOODPAUHATHI
Xn=kX%, 1 yn=ky".

Onst toro, utobbl TIOHATH CyTh (OTOMEXAHWUUECKOTO TPAaHC(HOPMHUPOBAHUS (€ro elje Ha3bIBAIOT OITHKO-
MeXaHWYeCKNM), TIPe/NONIOKUM, YTO 3JIeMeHTbl BHYTPEHHEr0 U BHEIIHero OpUeHTHPOBAHUS CHHUMKA W3BECTHBI.
BoccTaHOBUM CBSI3KY TPOEKTHPYIOIIMX Jiyuyed M TIOMeCTMM ee B IIOJIO’KEHHe, KOTOpPOe OHAa 3aHMMana B MOMEHT
¢oTtorpadupoBanys, 3aTeM TlepeceueM CBSI3KY TOPHU30HTAIbHOM TIOCKOCTRIO E (puc. 9.1).

B pe3ysbTaTe Ha 3KpaHe MOTyYUM TPaHCHOPMUPOBAHHOe M300pakeHHe HAKJIOHHOTO CHUMKA. B cooTBeTcTBUM C prc.9.1
ero mMaciTab MOKHO BEIYHC/IUTD IO (hopMyie:

(9.3)

Vt=kf/Hy, (9.4) (149)

rae k — xo3dduuenT TpaHcpopmupoBanus, Hy - BeicoTa ¢ororpadrpoBaHus Haj, CpeHelM IJI0CKOCTbIO yuyacTKa
(I1710CKOCTBIO

Puc. 9.1 IlepcriekTuBHOE
TpaHC(OPMUPOBAHUE



Ha mpakTuKe, 10 y>ke W3BeCTHBIM IMPUUYMHAM, YCTAHOBKY CBSI3KM OTHOCHUTE/TBHO 3KpaHa BBITIOJHSIIOT TI0 OTI03HAKaM.
[liist 5TOro Ha 9KpaH yK/aJbIBalOT OCHOBY C, OTI03HaKaMH (KX [JO/DKHO ObITh HE MEHee UeThIPEX), BBITIOJIHEHHYIO B MaciuTabe,
KOTOpbIH paBeH 3a/jlaHHOMy Maciutaby TpaHCchopMHUpoBaHHOr0 u3obpaxeHus. Ha cHUMKe [iefaloT OTBepCTHs (AUaMeTpoM
0.2 — 0.3 MM) B TOUKaX, r7ie U300paswIvCh OMO3HAKHU, U C IOMOILbIO IIPOEKTOPA IIPOELMPYI0 er0 Ha 9KpaH. 3aTeM B3alMHbBIM
repeMelieHrieM OCHOBBI 1 ITPOEKTOpa JOOUBAOTCs, YTOOBI H300pakeH!s CIIPOEKTHPOBaHHBIX Ha 9KpaH OTBEPCTHIA COBIA/H C
COOTBETCTBYIOIVIMH TPaHCGOPMALIOHHBIMA TOYKAMH Ha OCHOBe, IIOC/Ie uero IIOC/eAHIOK ybupaioT. B pesynbrare
n300paXkeHre Ha JKpaHe OyJeT COOTBETCTBOBATh TPaHC(HOPMHUPOBAHHOMY CHHUMKY. Ero HY)KHO TO/BKO 3a()MKCHPOBATh,
Harpumep, cororpadrpoBaTh.

OTMeTHM, UTO pacCMOTpPEeHHasl BbIllle TeXHOJIOTHSl paboTaeT WjeasbHO NMPU TPaHC(HOPMUPOBAHWUM HAKIOHHOTO
CHMMKa PaBHMHHON MeCTHOCTH. EC/IM MeCTHOCTh XOJIMHCTasi, TO HeoOXOJMMO YUUTHIBATH CMeIeHWs TOueK 3a pesibed.
Hamnpumep, B COOTBETCTBUH C pHUC. 65, PH yCTaHOBKE CBSI3KK HY)XKHO 00MBAThCs, MO0 COBMeIeHKsI TOUeK a’ U do, 160
TOYEK a U d o, TaK KaK MMEHHO 3TU Iapbl HAaXOAATCS B MEPCIIEKTUBHOM COOTBETCTBUM (PacIOOXKeHbl Ha OFHUX U TeX JKe
MPOEKTUPYIOLIMX Jydyax). 3HAUMT Tepef MPOL[ECCOM COBMellleHHss HeoOXOZMMO BBECTH TIONPaBKH B MOJIOKeHWe BCeX

OTI03HaKOB, B0 Ha CHUMKe ., 160 Ha ocHOBe Jrg. BBIUYMC/ISIFOTCS OHU T10 cbopMynaM:
or.=-rh/H, (9.5) (150)
u oro=hro/(Ho-h) (9.6)
Kak mpaBw1, TIOTIpaBKH BBOZST Ha OCHOBE, TIPH YCIIOBUH, UTO 0HHU Gostbirte 0.3 MM. ITosryueHHEIe B pe3ysibTaTe TOUKH JJIs
COBMeIL{eHHUs] Ha3bIBalOT OPUEHTUPYIOLIVMU.

Henb3s, xpome Toro, 3abbiBaTh, YTO Ha TpaHC(HOPMHPOBAHHOM CHHUMKe OyAyT CMeIljeHbl BCe TOUKY,
pacIioyio>KeHHbIe BBILIe WA HIDKe IIOCKOCTU TpaHChOpMUPOBaHUs. U ecny 3TH UCKaXeHHWs O0JIblile [JOMyCTUMBIX, CHUIMOK
cnenyeT TpaHCHOPMHUPOBATD T10 YacTsaM (10 30HaM).

[Tpubop, C TIOMOLILID KOTOPOTO peasu3yercs, BbIle pPAacCMOTPeHHas, TEeXHOJIOTHUS TMepCleKTHBHOTO
TpaHcopmHpoBaHusl HasbiBaeTcsi (ororpaHcdopmarop. Ilo cyljecTBy, 3TO yCOBepLIEHCTBOBAHHBINA BbICOKOTOUHBIM
¢oToyBenmunTens. OCHOBHBIMU YacTsIMH (OTOTpaHC(HOPMATOpa SIBJISIOTCS: HAIpaBJISIIOLIMe, KpaH, KacceTa, 00beKTHB U
HCTOYHMK CBeTa C TapabosiuecKnM oTpakaresneM. VIMeeTcsi, KpoMe TOTO, CHCTeMa BUHTOB U YCTPOMCTB, 00eCrieunBaloIiix
IyTeM B3alMHOIO IlepeMelljeHUss KacceTbl, OOBEKTMBA M S5KpaHa IIOCTPOeHHe Ha 3KpaHe TpaHC()OPMHUPOBAHHOIO
n300paKeHUs B 3a/laHHOM MacIuTabe.

Puc. 9.2 Pa3pe3 B I/10CKO@TH I71aBHOTO

BepTHKdJ/ld
Pasmuuatror QotorpaHcdopmaropelr I u II poga. B dotorpancdopmatopax I poga TpaHchopmHpoBaHue
BBINOJIHSETCS TP COXPaHEHWH TOM CBSA3KM MPOEKTUPYIOLUX Jyueli, KOTopas CyliecTBOBala B MOMeHT ¢oTorpadypoBaHuUs.
TexHosorusi U3MeHeHHe TJIaBHOW ONTHYeCKOW ocu (S), HO TOJBKO B Tpefienax TUIOCKOCTH TJIaBHOTO BepTHKaa
peam3oBaHa B (oroTpaHcopmaropax II poza, KOTOpble U MCIONB3YyeTCs Ha IMPOU3BOACTBe. Temepp MOXKHO
copMyTpOBaTh YC/IOBUS (reoMeTpHUecKHe W ONTHUYeCKWe), NP KOTOPbIX Ha 3KpaHe OyJeT MOCTPOeHO H300pakeHHe
TpaHC(HOPMHUPOBAHHOTO CHUMKA BLICOKOTO KauecTBa. ['eoMeTpruUecKrie yCIOBUS:
1. ITeHTp npoeKMHy S 0/DKeH pacno/araTbCsl B IVIOCKOCTH I7IaBHOT'O BepTHKasla Ha OKPYKHOCTH C LJeHTPOM B TOUKe i U
paguyca F,=f/sine. BepTukanbHast II0cKoCTb W, TIpOXOo/sinasi yepe3 TOUKU S, 0, N Ha3bIBAETCS M/I0CKOCMbIO 21d8HO20
eepmukana.
2. TlnockocTk 3KpaHa /J0/KHA OBbITh MapasenbHa OTpe3Ky Si, a oTpe3ok F.=kf/sine.

Onruueckue yCIoBUs:
3. PaccrosiHMs B[JO/b ONITUUECKOM 0CH 00BEKTHUBA OT L|eHTPa MPOEKLUH /10 CHUMKA U SKPaHa /I0/DKHBI YIOBIE€TBOPSTh

(hopmMysie ONTHUECKOTO COTIPSDKEHUSI.

4. [Insa JOCTKeHUsl XOpolIliell pe3KOCTH B TIpefiesiaXx BCero TpaHC(OPMUPOBAHHOTO H300paykeHUsl He0OX0KUMO, UTOObI
TJIOCKOCTH CHHIMKA, OOBeKTHBA U SKPaHbI MepeceKaarch 10 04HOM npsiMoii (ycioBre Llelinduyra).



3amMeTHM, UTO BBITIOJIHEHUE ONTHUECKUX YCJIOBUH B poToTpaHCcoOpMaTopax BBITOHSETCS aBTOMAaTUUeCKH, C IIOMOILIBIO
CreLabHBIX YCTPOMCTB — WHBEepPCOpOB. Tak, BBIMOMHEHME TIePBOT0 M3 yCI0BHH obecrieunBaeT MaciiTabHBIN WHBEpPCOp, a
BTOPOT'O — IIepPCIIeKTUBHBII.

Kpome Toro, Hemb3si He OTMETHUTh, UTO YCTAHOBKA CHUMKOB B KacceTy ¢oToTpaHchopMaropa OCYLeCTB/SIeTCS 110
KOODAWHATHBIM MeTKaM C TIOMOLIbI0 DHCOK, HaHeCeHHbIX Ha CTekse. I103TOMy omnTHYeckass OCb OOBEKTHBAa ITPOXOJUT
MpaKTHYeCcKy uepe3 IJIaBHYIO TOUKy. Ho B cooTBeTcTBUM C pHUC. 66 raBHas TOUKa JO/DKHA ObITh CMeIljeHa Ha BeJIMUMHY O
(orpe3ok oa). TexHosorueii Takasi ornepanysi NpeycCMOTpeHa U Ha3blBaeTcsl JelieHTpalyel cHMMKa. Takum obpasom,
3/1leMeHTaMH TPaHC()OPMHUPOBaHMSI CHUMKOB C/Ie[yeT CUNTaTh YTTIOBble BeTMUMHBI ¢, @: K W TUHEeHHbIe - d;, d2,0.

Ha npousBozcTBe UCIHO/MB30BaOCh OOMBILIOE YMCIO CaMbIX pa3HOOOpasHBIX 10 KOHCTPYKLuM (oToTpaHC(HOPMaTOpOB,
KaK OTEUeCTBEHHBIX, TaK W 3apybexHbix. Haubomee monynsipHbIMH Obut: ¢oToTpaHchopmarop 6Gosbiioit (PTH),
tdototpanchopmaTop Manbiii (PTM), u poToTpanchopmarops! hupmel Kapan Letice (I'IP).

I'maBa 10 POTOKOHTYPHAS CBEMKA I1O/I3BEMHbBIX BBIPABOTOK

10.1 O61ue cBeneHys
OCHOBHBIMH TeOMETPUUYECKUMU [apaMeTpaMd TOPHOM BHIPAOOTKM TPUHSITO CUMTaTh €€ [IMPHUHY, BBICOTY WU
MIPOTSDKEHHOCTh. [lepBhie [iBa MapaMeTpa MO3BOJISFOT BHIUMCIUTH WM OMpPEAENUTh ToTNepeyHoe ceueHue BeipaboTku. 1o
HECKOJIbKMM TIOTIEPEUHBIM CEUYEHUSIM BBIPAOOTKH OIPEeJe/siOT CpeAHee ceueHHe BhIPAOOTKH. [Ipow3BefeHHe CpefHero
ceueHMsi BbIPAaOOTKM Ha JJIMHY BbIPAOOTKH PABHO T€OMETPUUECKOMY OOBEMY JAaHHON BbIPaOOTKH. [Ipy 3TOM CpaBHEHHe
(haKTUUECKOTO W TMPOEKTHOrO TMOTEPEUHbIX CeYeHWH BhIPAOOTKM KOHTPOJMPYIOT KakK KayeCTBO IMPOXOJKH BBIPAOOTKH.
Cy1ecTByeT HeCKOJILKO CIIOCOO0B POBEPKH TMOMEPEYHBIX CeUeHHi BEIPabOTOK:
- AIBHOMEPHBIMH peliKaMH
- OTBECAMU I1epeMeILAeMbIMH T10 IIHYPY BAO/b CTEHKH — 6opTa
- TOJISIPHBIM CII0CO60M
- criocobom 3aceuek
- HEIOCPe/ICTBEHHBIM W3MEPEHUEM BBICOTHI ¥ IIMPUHBI BEIPAbOTKY
TMepeunciieHHbIE CMIOCOOBI UMEIOT Psif HEAOCTATKOB — HU3Kasi TIPOM3BOJUTE/TBHOCTD, a [VIABHOE MX HEJTb3s TPUMEHSITh
B HEZIOCTYIIHBIX M YaCTO MajIo/[OCTYTIHBIX BLIPAOOTKAX.
[nst CheMKY MajIoZJ0CTYIHBIX BEIPAOOTOK NPUMEHSIIOT (pOTOrpaMMeTpUUeCKHe METO/IbI CheMKH:
1. KopoTkoba3ucHast CheMKa MOIepeyHbIX CeueHH BEIpaboTKN

2. OpHOKaapoBast GOTOKOHTYPHast CheMKa ITOTIepeyHbIX CeUeHHi BEIpaboTKU

@DOTOKOHTYPHBIA METOJ, CheMKHM CBOJUTCS K CO37laHHIO CBETOBOTO C/lefila — KOHTypa Ha 6opraX, KpoBje U IOYBe
TOPHOM BBIPabOTKe B TJIOCKOCTH TPeOyeMOro IOIepeyHoro ceueHusl BHIPAOOTKH, (OoTOrpadMpoBaHHIO 3TOrO KOHTYpa |
3aTeM U3MepeHur0 Mo (oToHeraTwBy WM (OTOCHUMKY HEOOXOAMMBIX TapaMeTpoB CgoTorpadrpoBaHHOrO Mnepumerpa
TI0TIePeYHOT0 CeUeHHsT BEIPa0OTKH.

He3aBUCHMO OT THUIIOB TOPHOW BBIPAOOTKM W TMPUMEHSEMOW armapaTypbl (OTOKOHTYDHBIA METOZ OmpezesieHus
rapaMeTpoB  IIONIEPEYHOr0 CeuyeHHsl BbIpaOOTOK BK/IOYAeT — C/Ieflyloliyde IIpOLiecChl  Mapklleidiepckux — paboT:
MO/ITOTOBUTE/BHBINA, (POTOCHEMOUHBIA M KamepanbHbINA. [10[rOTOBUTEBHBIN MPOLIECC CBOJUTCSA K OTpee/IeHUI0 U BbIOOpY
TIOTIepeUHbIX CeyeHW B BLIPAOOTKe U IIOJIOKEHHsS 0CeBOM IMHMM MX (oTorpadupoBaHus, a Takke BbIOOD ammaparypel
HeoOXOJMMOM A1 CheMOK U [JOCTaBKa ee Ha MeCTO CbheMKU. DOTOCheMOUHBIN IpOLiecC, BK/IOUaeT B cebsl IIPOBEPKY
(oToarmapaTypel, orpeZieneHie pacCTOSHUS OT TJIOCKOCTH HeOOXOJMMOTr0 MOTepeyHoro ceueHus BBIpaboTKH [0 00BeKTHBa
¢oToarmapara, yCTaHOBKA CbeMOYHBIX [AHHBIX M yKasaTe/lb JaJbHOCTU CbeMKH. KamepanbHbI TIpoLiecC CBOAWTCSA K
nabopaTopHOW XUMHUeCKOW 00paboTKe 3KCIIOHUPOBAaHHOW (OTOMJIEHKe, TPaHC(OPMHUPOBAHHMIO KOHTYpa MOTMEepPeYHOro
ceyeHwst C GOTOMJIEHKH Ha GOTOOYMary WM CrielMaibHbIN [71aH ToTepeuyHoro ceyeHus B Maciurabax 1:10, 1:50 wm 1:100.

IIpu ompenesieHUH KOOPAMHAT TOUEK TOMEPEYHOro CeueHWsl BHIPAOOTOK M JIMHUWM KOHTYpa BO3HUKaeT HETOYHOCTh
oripefiesieHUsi KOOpAWHAT. IlorpemHoCTh ompesiesieHWss KOODAWHAT TOUeK M JIMHWN KOHTYDOB TIOTIEPEYHBIX CeYeHUH
BbIpabOTOK JIMMUTHPYeTCs TpeOOBaHUSMM HHCTPYKLMH (3) U COOTBETCTBYIOIME TEXHOJIOTHUECKHe M KOHOMHYeCcKHe
pacueTsl.

[TpuMeHeHre HOTOKOHTYPHOI'O METO/|a ChbeMOK BEIPabOTKH MO3BOJISIET 00eCIeunThb

Onpegenexue:

1. I'eoMeTpHUeCKUX MapaMeTpoB U Mpodusieli MonepeyuHbIxX ceueHu BEIpab0TOK
2 'eomeTpuueckue 00beMbl BEIPaOOTOK
3. O6beMOoB NOTePh PYAHOI Macchl BO BMeLaloLIMX TIOpofax
4 Pa3y6oskuBaHye ee 3aKOHTYPHBIMU TIOPOJaMH.
KoHTpob:
1. 3a KauecTBOM B3pBIBHBIX PabOT B MPOLIECCEe MPOBEAEHHs BLIPAOOTOK
2. 3a MoJIHOTOM 3aK/IaKu BEIPAOOTKY MPU CUCTEMAX C 3aK/IaJKOM
3. 3a COCTOsSIHMEM Pas3/IMYHBIX IIYCTOT B TOPHOM MaCCUBe MeCTOPOXKeHHUs
4. 3a COCTOSIHHEM L{eJIMKOB, OOPTOB ¥ KPOB/IH BBIPAOOTKU



5. 3a KperyieHVeM U OETOHUPOBAaHUEM BBIPAOOTKH.

10.2 BbluKc/ieHHe TOTPEITHOCTH OTpe/ie/ieH s TUIOIA/[U CeUeHHs BhIpabOTKY ¥ TIOTPELTHOCTH OTpe/ie/ieHust o6beMa
BbIPabOTKH

Ilpy pellleHMM TIepeuMC/IeHHBIX 3ajau, B TpeAbIAYILEM pasfese, HeoOXoAuUMble reoMeTpUuUecKue IlapaMeTphbl
BBIPDAOOTKH [JO/DKHBI OBITH M3MepeHbI C [JOIyCTHMON ONTHMAajbHON IMOrpelHOCThI0. [To pe3ysibraTaM (DOTOKOHTYPHOU
CbeMKHU IeOMeTpUYecKuii 00beM ropHOi BeIpabOTKH, OIpeZersitoT Crioco60M napasuiesibHBIX ceueHri. TI0CKOoMbKy mporecc

orpeie/ieHus TUIOIIAAU S; KaXKJOT0 MOTIePeYHOro ceueHust eIMHO00pa3seH, TO TIOTPeIHOCTh OTIpe/ie/ieHus TIOMIaAN KaXK0To
CEeueHHst My, PACCUMTHIBAETCS 110 (hopMyJie:

I'n.m: ¥ _sgpmg - 000072 (2451022 p2 102+ R 212-2)—puD0a? 54,

¢ N 2 (10.1)

r.
TTOrpeIHOCTb Orpe/esieHrs 0GbeMa ¥i Kak/I0ro MOMepedHoro ceueHus Ma: pacCUMTBIBAeTCs 110 popMyJIe:

[
my =+ |0.00072(L + B)(L2B31%2 4 hi 122)
T * (10.2)

L

rje - — JJIMHa BeIpabOTKU, M;

L - yHTepBan MeX/y CMEeXXHBIMH ceueHnsIMU (MeXAy rKetamu), M, L = €075t = 10y,

b. TOPHU30HTa/IbHAs IIMPHHA BEIPAOOTKH, M;

S Cpe[HsIsl TIOMIa/lb BEIPAOOTKY BBIUKMCIAETCS 0 hopmyie:

s L%
% (10.3)
"y - MOTPeIIHOCTh U3MepeHHUs JTUHbI BeIpaboTku = 0,1MM

B _ 6asuc thoTochemKky;

h - BbICOTA Bpra6OTKI/I;

hep _ CpeiHsis BLICOTA 3a/JaHHOM BBIPAbOTKHY;

F
V _ o6pem BBIPAaOOTKYU BEIUUC/ISIETCS TI0 HOpMY/JIe:

’=U.5><{mﬂ3r><5:p>< {'?’1—1:] (104)

BeIuncrieHre TIOTPELIHOCTH TUIOIAJW CeueHWsi BBIPAOOTKM U TOTPELIHOCTH OrpefeneHuss oO0beMa BbIPabOTKH
paccuMThIBaeTCsl B Tab/mIe
IrZle YKa3bIBAlOTCS MapaMeTphbl BBIPaOOTKH, 6a3uc ¢oTocheMKH. IIorpenIHOCTL orpefeneHHs: oObeMa BBIPAOOTKM O/DKHA
mg = +0.03V

VIOBJIETBOPSITh CJIEAYIOIEMY YC/IOBHIO - , @ TOTrpeIIHOCTb OIpeZie/ieHUs TUIOLAU CeueHusl TpH

Leomse = 10,00 y me, =210
const ' (I/IHTEpBaII CMe>XHBbIX CE"IEHI/II/I) AO0J/DKHA YAOBJIETBOPATH C/iefyronieMy yC/JI0BUIO - v .

10.3 BeIunc/ieHre TIOrPeLIHOCTH OTpe/ie/ieHkst POTOrpaMMETPHUUECKUX KOODAMHAT TOUEK KOHTYPA CEUeHHst
BbIPabOTKMU.

Ilpn pemenun ¢oTOrpaMMeTpUUECKUX — 3a7ad, KOOpPAMHATbl ToueK O0ObeKTa ChbeMKM OIpefersioT B
(hoTorpaMMeTpHUUeCKOl chcTeMe KOOPIWHAT, T.e. B TIPOCTPAHCTBEHHOW ITPSMOYTOILHOM CHCTeMe, CBS3aHHOU reOMeTpUUecKn

C Touko¥ ororpadupoBaHus. ITO KOOPJUHATHI % Yy 23 Tonoenne (OTOCHMMKA OTHOCUTE/IHO LIeHTpa IMpOeKLUU

orpeaesdaroT 110 3/ieMeHTaM BHYTPEHHEr0O OpUeHTHPOBaHUA. K HUM oTHOCSTCS KOOPpAWHATHBI ¥ ¥v Zo r;1aBHOM TOUKM CHUMKA



¥ oKyCHOe paccTosHue fo CHUMKa. 3Hast 371eMeHTbI BHYTPEHHEro OpHeHTHPOBAHNS, MOXHO 110 KoopauHatam *i ¥ Zi touek

n300paKeHUsT OOBEKTa Ha CHUMKE BOCCTAHOBUTH CBSI3KY JIyUel, CYIIeCTBYIOL[y0O B MOMeHT (ororpadrpoBaHus
VIIOMSIHYTBIX TOUeK B Harype. [Ipu ycraHoBKe ¢OTOKaMepbl ee ONTHYECKOM OChIO 110 HOpPMald K OOBEKTY ChEMKH,
COO/IOZAIOTCSL  YC/IOBUST BEPTHKAIbHOCTH (OTOIVIEHKM W TOPHM30HTAJLHOCTH OMNTHYECKOW OCH Kamepel. B mporecce
(hOTOKOHTYPHBIX CHEMOK TOYKY Hauana (oTorpaMMeTpUUecKHX KOOPAMHAT AOMYCTUMO COBMeIaTb C IeoOMeTpPHUYecKUM
LIEHTPOM CHHUMKa. J[0IMyCTHMO TaK)Xe NIPHUHSATH PaBeHCTBO ()OKYCHBIX PACCTOSIHHIM CHUMKA U CaMoi (hOTOKaMephl, TIOCKOIBKY
B TIpOIlecce TOATOTOBKM ammapatypbl K (OTOKOHTYDOHOW CheMKe 00s3aTesbHO TIPOM3BOJAT KaTMOPOBKY W
MacluTabrupoBaHye CHUMKA Ha BbIOpaHHbIE PAacCTOSIHUSI CheMKH, 0cOOeHHO NpH paboTe C IIMPOKOYT0JbHBIMU 0OBEKTHBaMU
T.e

f=L=%k (10.5)

rae f:’ - (bOKyCHOE pacCcTossHHe CHHUMKa,

ke - ¢hokycHoe paccTosiHHe (hOTOKaMepsbl

Ipu cbeMKe CeueHHI BepTUKaIbHBIX TOPHBIX BEIPAOOTOK METOZ, ChbeMKH M0/j00eH a3podoTOCheMKE, a TIPU CheMKe
TOPU30HTA/BHBIX BHIPAOOTOK — Ha3eMHOU (oTorpaMmeTprueckoil cheMKe. ITOCKOJBKY B TIPOCTPAaHCTBE OCH KOOpJHUHAT
3aHMMAIOT TTOCTOSTHHOE TIOJIOJKeHHE OTHOCHUTEIbHO TOPU30HTA, TTOTOMY DU CheMKe TOPU30HTalbHBIX BBIPAOOTOK HarpuMep
0Chb Z BepTUKa/bHa, 0Ch Y HarpaBjieHa 1o JMHUY 0a3uca, a NPy CheMKe BePTHKAaNbHBIX BEIPAOOTOK OCh Y FOPU30HTA/IbHA, a
0Ch Z HampasJsieHa 10 JvHUM Oasuca. [TpyHMMas BO BHUMaHKe 3T 0COOEHHOCTH (POTOKOHTYPHOM CheMKH, PEKOMEH/yeTCs
WCXOJWTH TIPY TIPUMeHeHUH (OopMYyJT [isl OTipe/ie/leHHH KOOPJMHAT TOYeK KOHTYpa TOTepeyHoro ceyeHusi TOPU30HTaTBHOU
WM BePTUKA/ILHOM rOPHOM BhIPAOOTKHU.

ITorpenHocTh OnpezeneHys VIO MONIEPeUHOr0 CeueHHs! BHIPAabOTKU sIB/IseTCS (PYHKIMEH OT MOrperHOCTH
M3MepeHUsl PacCTOSHUS OT LieHTpa MCTOYHMKA CBeTa /I0 TMOBEPXHOCTH BHIPDAOOTKH, T.e. OT IOTPEIHOCTH OIpe/e/ieHus
(dhoTorpaMMeTprUUeCKUX KOOPAUHAT X, Zg.

[MorpenHOCTE Onpe/iesieHNst KOOPAUHATHI Xg BEIYUCISETCS TI0 hopMmye:

1 .. o . . . -
My, = £ 1 X¥ms + Biml+ Xims
oo TpT TR TR TR (10.6)

rze rpvuBeJieHHbIe JaHHbIE /i1 BCéX BAPDUAHTOB OHU U Te XKe
m; = +5
Mg, _ TIOTPEIIHOCTb U3MepeHUs Oa3uca GOTOCheMKH, = B: — =" MM;

My — NOrpelHOCTh U3MepeHNsl KOOPJUHATEI X , My = 201y,

Mf _ norpemHocTs onpe/iesnieHdst OKyCHOTO PacCTosHUA " = 0,001

X TpeBbIIIeHHE TOUKU KOHTYPA Ha/j TOUKOH LeHTPa UCTOYHMKA CBeTa e 5,0mMM.

My, 0,
B pe3ynbTare pacuetoB  “4% He A0OJ/DKHA NpeBbIIaTh 4%.

BbIuKC/IeHUs] TIOTPEIIHOCTH KOOPAWHATHI X BO3MOXKHO TIPH TPEX THUMAX T'OPHBIX BbIPAOOTOK C Pa3HOW BLICOTOU U
¢ororpadupyeMbIx pa3sHbIMU TUTIAaMH (DOTOKaMep C pa3HbIMH ()OKYCHBIMH PAaCCTOSIHUSIMM. Bce faHHBIe TI0 HM3MepsieMbIM
BbIPDAaOOTKaM 3aHOCSTCS B Tab/WLy, TAe U ONPeJeNsoT TOTPeIIHOCTh (OTOrpaMMEeTPUUECKUX KOOPJMHAT TOYeK KOHTYypa
ceueHwusl.

I'masa 11 PEHIEHWE I'OPHO-TEOMETPUYECKHUX 3AJIAY CIIOCOBOM ®OTOI'PAMMETPUN U ITPU
IIoMo1u GPS

11.1 OcHOBHBIE TeXHOJIOTHYECKHe CXeMbl CO3/jaHus1 TororpadMuecKrx 11aHoB

Ipexxae BCero, 3aMeTUM, UTO TPH TOMOrpaduueckoM obecrieueHuy TOPHBIX PaboT B OCHOBHOM HWMEIOT [JIeJi0 C
riaHaMu (Macmtaber 1:500 — 1:5000), mostoMy o KapTtorpadypoBaHuM TOMBKO 00 3THX MaciuTabax W MOWZET Jjajee peub.
H®C mpumeHsieTcsi TOILKO B TOPHOM MECTHOCTH, KOrjja OOBEKTHI PACIIO/IOKEHHbIe O/Ke K KaMepe He TMepeKphIBaloT
KapTorpaupyeMblii y4aCcTOK MeCTHOCTU. Ee MMeeT CMBIC/ MPUMEHSITh TPU MapKIIeH/1epCKOM OOCTy>KUBAHUM OTKPBITBIX
TOpPHBIX paboT, ec/iM 5KOHOMHUYECKH HEBBITO/IHA WM HEBO3MOXKHA aspodoTtoTornorpaduyeckas cbeMka. KoMOMHUPOBaHHYIO
A®C npuMeHsIOT, NPU BO3HUKHOBEHUU Tpo6/ieM ¢ oToOpaxeHueM 1o (OTOCHUMKAM pejibeda MeCTHOCTH, Harpumep, B
cydasix, KOT[ja MeCTHOCTh paBHHMHHAs, UM OHA 3aKphITa (3aCTpOeHa, MOKPhITa BHICOKOW U TVIOTHOM PAaCTUTENBHOCTHIO), a
TaK)Xe, eC/IM TOBBIIIeHbl TPeOOBaHMS K TOYHOCTH OTOOpakeHust pesibeda. KombuuupoBanHyio ADPC 1Mo BO3MOXKHOCTU
MBITAIOTCS W30erath u3-3a 0O0/bIIOr0 0OBbEMa TIO/MEBbIX pabOT, a 3HAYAT BBICOKOM WX CTOMMOCTH W HU3KOH
TIPOU3BOIUTETEHOCTH.



CrepeoTonorpaduuecknii metos, ADC sBsieTCs] OCHOBHBIM, U €r0 He MPUMEHSIIOT TOJIBKO TI0 NTPUYMHAM, KOTOpbIe
ObuUM 0003HaveHsb! Bhille. TakuM 00pa3oM, ecThb BeCKHMe OCHOBaHHWSI HauaTh u3ydeHne ADC C pacCMOTpPeHHs! TEXHOJIOTHU
crepeodoToTornorpaduyeckoil CheMKH.

1. TexHosoruueckye CXeMbl

CylIHOCTb MeTO/ia 3aK/IF0UaeTcsl B TOM, UTO B KaMepasbHBIX yCI0BUSX MO (POTOCHUMKAM I0/Iy4YaloT U KOHTYPHYIO
YyacTb I/IaHa, U HM300pakeHre perbeda. [ToneBble paboThl HEOOXOAUMBI TOIBKO [ijisi OIpefiesieHus] TUIAHOBBIX KOOPJMHAT
(BBICOT) OMO3HAKOB U Jeln(prpOBaHUs] CHUMKOB.
TeopeTHuecKol OCHOBOW MeTOZa SIB/ISIETCS pelleHHe [JBOHHOW 00paTHOW MpPOCTPAHCTBEHHOW (HOTOrpaMMeTpUdecKoi
3aceuku. Ho xapakTep 1 1oc/iefioBaTe/IbHOCTD BBITIOJIHEHHMST OCHOBHBIX ITPOLIECCOB 3aBHCHUT B OCHOBHOM OT JBYX ()aKTOPOB:
MIPUMEHsSIEMOT0 A1 00paboTKK CHUMKOB 000pY/[0BaHHMsI, 1 HeOOX0IUMOCTH COCTaB/eHus poToriaHa (OpTodoToriaHa).

3amMeTHM, UTO B TIPOLIECCE PA3BUTHSI CTEPEO(OTOTONOrpadrueckoro Mertoza, ObLIO MPEAOKeHO 4 pasHbIX KOHIIEMLUU
WCII0/Tb30BaHMs NIapbl CHUMKOB Ji/Isl COCTaB/IeHusl TI0 HUM IIaHOB U KapT. IlepBas cBsi3aHa C pacu/ieHeHHeM TeXHOJIOTUH Ha
OT/lesIbHBIE: Tpoliecchl. Bropast npepionarana ¢usnueckoe MOCTPOeHKeE C MOMOLBIO a3P0 UM Ha3eMHBIX CHUMKOB TOYHBIX
TIPOCTPAHCTBEHHBIX MOJesiell (reoMeTprUecKd IMOJOOHBIX yMeHBIIeHHBIX KOIMHWK TOro, YTO HWMeNI0 MeCTO B IpoLiecce
tororpadupoBanrsi MeCTHOCTH). PellieHure BOVHON 06paTHOM MPOCTPAHCTBEHHOM 3aCeUKU 00XOAMIOCh B 3TOM Cilyuae 6e3
3HAUMTEBHBIX MaTeMaTHUeCKUX pacyeToB. B TpeThell ObLJIO pealnd30BaHO aHATUTUUECKOe pelleHHe OCHOBHBIX MPOLIECCOB
YKa3aHHOM BBIIIE 3aCEeYKW: BOCCTAHOBJIEHHE CBSI30K ITPOEKTHPYIOLMX Jiydell (BHYTPeHHee OpHEHTHPOBaHHWe CHHMKOB),
B3aMMHOe OpHEHTHpPOBaHWe (TIOCTPOeHHEe MOJe/u), BHeIIHee OPHEHTHPOBaHWe MOJIeNH, OmpejiesieHre KOODJMHAT TOoueK
MecTHOCTU. UeTBepTas OCHOBaHa Ha IppoBol 06paboTke WH(OpPMAIMU COBPEMEHHBIMH CPEJCTBAMH BBLIUMCIUTENIBHOU
TEXHUKH.

Ha ocHoBe nepBbIX ABYX KOHLIEML{MH MOSBUINCH B CBOe BpeMs (B paMKax CTepeoTornorpaduueckoi CbeMKH MeCTHOCTH) [iBa
MeTOZa KapTorpaupoBaHus 110 CHUMKaM ¢ depeHIMPOBaHHbBIN 1 YHUBEPCAIbHBIM.

B muddepeniipoBaHHOM MeTo/le KapTorpadupoBaHusi, KaXKblii MPOLeCC BBITIOMHS/ICS 110 CBOeH TeXHOJIOTHM TOJBKO JJist
Hero npefHa3HayeHHbIMU CpeACTBaMH. IIpyM 5TOM 3/71eMeHTHl B3aUMHOIO OPUEHTHPOBAHUS CHUMKOB OINpefe/suIuCch I10
pe3yJsibTaTaM H3MepeHHWH KOOpJWHAT W Mapa/UlakCOB COOTBETCTBEHHBIX TOUEK Ha CTepeoKoMmIlaparopax. K3obpakeHue
penbedha MECTHOCTH OCYIIeCTBJISZIOCh TIyTeM M3MepeHHs Taphl MIaHOBBIX CHUMKOB Ha cTepeoMmeTpe, KOTopblid B 30* rozax
ckoHcTpyupoBan @.B. [IpoGbimieBbiM.  TpaHCHOPMHUpDOBaHWE CHHUMKOB TPOM3BOAWIOCH Ha (oToTpaHchopmaTopax.
HecMmoTps Ha TO, UTO yKa3aHHasl TeXHOJIOTMsI MMeJla BblJarollieecs 3HaueHue Npy KapTtorpaguposanuu tepputopun CCCP B
MaciTabe 1:25000 u 1:100 000, Ha Heli He CTOUT OCTAHABIMBATLCH, TaK KaK OHA TEleph MUMEET TOJbKO HCTOPHUECKOe
3HaueHue. [IpuOoprl, TpeJHa3HaUeHHbIe A/ peanu3alii YHHBEpPCAJIBHOTO METOJA CTepeoTOornorpaduueckoil CheMKH, U
Ha3Ba/li YHMBEpCaJbHbIMH aHaJOrOBBIMU NMPHOOpamMy. A TIOCKOJIBKY OIIepaTop BBIIOJHSI Ha HUX CTePEOM3MEpPEeHHs], TO
TOJTHOE WX Ha3BaHHWe — YHUBepCalbHbIE aHAJIOTOBEIe cTepeodoTorpaMMerprueckye npudopel. Cieayer OTMETHTD, UTO 3pa U
3TUX NpUOOpPOB G/M3Ka K 3aKaTy. VX y>ke He TIPOM3BOJSAT U U3 TIPOU3BOACTBEHHOTO TIPOLiecca MOCTeIeHHO WCKITFOUaloT, TakK
KaKk BO3MOXKHOCTH 3THX TIpUOOPOB 3HAUYUTE/NBHO OTPaHUUEHbl W TI0 IPOM3BOAUTENBHOCTH U TI0 TIapaMeTpam
00pabaThiBaeMBIX CHUMKOB, U TIO yUeTy Pa3/MYHbIX WCKAKEHWH CHUMKOB (KPUBHM3HBI 3eMiM U pedpakiyy, nedopMaiiu
3MYJIbCUOHHOT'O CJI0$1, AWCTOPCUM OOBEKTHBA U TIPOY. ).

Ha cmeny mogenupyromuyM npubopam MpULUIM aHATUTHYeCKHe CTepeorpubophl, Y KOTOPBIX TaKUX OrpaHUuYeHUd HeT. Mx
TIpe/illIeCTBEHHUKN CTePeOKOMITapaTop UM BBIUMC/IMTe/bHas MallMHa. VI MMEeHHO OTCYTCTBHE COOTBETCTBYIOIIUX Cpe/CTB
BBIUMC/IEHUH J0/ITOe BpeMsi C/Iep>KMBao pa3BUTHe aHaIUTUUecKol (oTtorpamMMmeTpun. B HacTosiee BpeMsi Ha IIPOK3BO/ICTBE
HMeeTCs TapK YHUBePCa/bHBIX aHaTUTHUeCKUX cTepeodoTorpaMmerprueckux rnpubopoB. Ho 1 UX Bek BecbMa OrpaHHYeH,
TaK KakK BBISICHWIOCH, YTO BBICOKOTOYHbIE M3MepeHHs], NPUYeM C 3jeMeHTaMM aBTOMAaTH3alli, MOXKHO BBIITOJIHATH M Ha
9KpaHe MOHHUTOpaA.

K uudporbiM MeToiaM 06pabOTKK CHUMKOB TPUBEIO OYPHOE pa3BUTHE BBIUMCIUTEILHON TEXHUKU. 32 HUMH HE TOBKO
OynylLee, HO, TIOXKaJTyH, y>ke U HacToslee. Ha nepBblii B3r/isiz, LIUQPOBbIE U aHATUTHUECKHE METO/Bbl 3TO OJHO U TOXe.
Ho 3T0 He Tak. B aHanuTHueckux MeToZax OCHOBHBIM WCTOUHUKOM MHGOPMaLU{ sIBIsSETCS POTOCHUMOK, KOTOPBIH U
W3MepsieTCsl  OMNepaTopoM /il OIpeZiesieHHs] KOOpJAWHAT W Tapa/ylakCoB. 3HAUMT aHaIUTUYeCKUHd Tpubop, Kak
obpabarkiBatoiiasi crcTeMa 00s3aTeNlbHO MMeeT TOW WM WHOW KOHCTPYKLMU CTepeoKomrapaTop. LlndpoBeie MeTozbI
WMEIOT [leI0 C [U(POBBIM CHUMKOM Ha MarHMTHOM HOCHTe/le, KOTOPBIN II0Jy4alOT KakK pe3y/bTaT CKaHWPOBAHUS
¢doTom3obparkeHni WM myTeM ¢oTorpadupoBanust [U(PoBbIMU Kamepamu. YacTs WH(OPMAIU MOXKeT ObITh MOTydeHa
B IIpOL{eCCe JUTMTANU3aLMU CYLeCTBYIOIUX KapTorpahryeckux MaTepHanoB. Bce 3To o6pabarbiBaeTcss CHHTETHUECKU
Ha KOMIbIoTepe. Pe3yibTaT 00paboTKM KOHTPOJIMPYETCS Ha SKpaHe JUCTUIes], B TOM YMCJie U B TPDEXMEPHOM BUJE.

dotonnanel (OpTOPOTOMNIAHBI) KaK OCHOBY TONOrpaMuecKkoro IiaHa ecTb CMBIC/ COCTaB/ATh, €C/IM CHUMaeMast
TeppUTOpHUs (He3acTpOeHHasl, C pacCpe/j0TOUeHHON U Ma/lo3TaKHOM 3acTPOIKO) XapakTepu3yeTcs: O0/BIINM KOTHUECTBOM
KOHTYpOB. B COOTBETCTBUM C peKOMeHAAlMsIMU UHCTPYKLuK [9], mpu cheMke B Maciirabe 1:5 000 ¢oToniaHbl UCMOMB3YIOT
KaK OCHOBY TpH /11000M XapakTepe 3acTpoiku. Ho rpu cbeMKe y4aCcTKOB C MHOTO3Ta>KHOM 3aCTPONKON 3€MHOM MOBEPXHOCTU
B Macmtabax 1:2 000 u kpyrHee (OTOTIaHBEI HE COCTABJISIIOT.

2. UudpoBbie Mosieny MECTHOCTH, TIJIAHBI, KAPTHI.



Hcrionp30BaHWe HOBEHIIMX THIIOB CheMOYHBIX CHCTEM, Tepexo[, K KOMIIbIOTEPHBIM TEeXHOJIOTUSM U WH(OPMAaLMOHHBIM
CUCTeMaM T03BOJISIIOT TMO/y4aTb M XPAHUTH TIOJyYeHHYI0 MH(GOPMAIMI0 O MECTHOCTH B BuZe LU(POBBIX TPOrpaMM U
Mozieneli. [Ipy HeoOXOAMMOCTH OHM MOTYT Ipe/CTaB/eHbl B rpadueckoM BHZle Ha OymMakHOM HocuTene. JInbo Ha sKpaHe
MoHUTOpa. I'padmueckre naHbl U KapThl CTa/lM BTOPUYHBI 10 OTHOLIEHUIO K LIU(GPOBLIM MO/e/IsIM MECTHOCTH.

a. Judposas mozens mectHocTH (LIMM) — 3T0 MaccuB unces. KaxgpiM 3/1eMeHTOM MaccHBa sIB/sTIOTCS KoopguHaThl ( X, Y,
Z) MecTHOCTH M 3aum¢poBaHHass LUGPOBEIM KOJOM Kakas-ub0 cemaHTHMueckas WH(opMaunysi 00 3TOW MeCTHOCTH.
LndpoBasi Mofie/lb MECTHOCTH COJIEp>KUT MHQOpMaLvio 0 penbede W 0 cuTyauuu. IIpu pasfesieHWH 3Tol WHGOpMauu
TIOJTyUaroT LUGPOBYI0 Moieb pebeda (LIMP) u mudporyto Mogens cutyarud (LIMC). TTog [JMP NMOHUMAIOT COBOKYITHOCTh
MIPOCTPaHCTBEHHBIX KOOPAHUHAT

(X, Y, Z) touek 3emHO# roBepxHocTH. LIMC cofep>XUT MHGOPMAIMIO O MJIaHOBLIX KoopauHaTtax ( X, Y) Touek,
Jie)aljiX Ha TIpaHMIax pas/WuHbIX OOBEKTOB. DTO MOryT OBITb T'paHUIBI TOMOTrpadHuecKuX 3eMeHTOB,
CebCKOXO03sICTBEHHBIX YTOUH, TIOUBEHHBIX Pa3HOCTEH, JlecOTakCcallMOHHBIX efuHuL. [IMM sBnstotcst 6a3oi st
CO3[jaHUsl IIMPOKOTO CrieKTpa KapTorpaduueckoM TpOAYKIMH, HCIIOAb3YeMOM 3eM/IeyCTPOUTENbHBIMA U
KaZlaCTPOBLIMH  CIy>kOamu. JTO IMGpOBble KapThbl, (OTOIJIaHBI, KOHTYPHBIE (OTOIIAHbI, TONOrpadudecKue
¢orornansl, opTodoTONIaHbl, (OTOKAPTHI, TOMOrpadguyeckye riaHbl.
6. Ludposas (anekrponHas) kapta (LIK) ato o6nequHeHue 1ubpoBoi Mojenu peibeda U HECKOTBKUX LUPPOBLIX MO/esei
curyauuu. Kaxpas [IMC npepcraBnsier coboii Tak Ha3biBaemblii ciodi LIK. Bee cion LK HaknmageiBatrotcst Ha LIMP. Kak
NPaBUJ/IO B LIM(POBBIX KapTaxX UCII0/b3YIOT reorpadrueckie KOOPAUHATEL, I03TOMY LM(POBbIe KapThl HE UMEIOT MacLITaboB.
ITpn Busyammsanuu LIK MoxeT ObITh mMpejocTaBieHa B moO0M Maciitabe, HO He KpyNHee TOrO, TOYHOCTb KOTOPOTO
COOTBETCTBYET TOYHOCTH MCXOJHBIX AaHHBIX Ayt co3ganust LK. 1K cozpep>kaT 3HauuTenbHO 60bIIol 00beM HH(OpMAaLUH,
HEXXe/ll TpaJULMOHHbIe rpaduueckre KapTel, Omarozapsi mocyioliHoMy ee xpaHeHuto. Kpome Ttor, LIK ¢usnuecku He
yCTapeBaloT, He BeTHIalT. VIHPOopMalMio 0 MeCTHOCTA Ha COBPEMEHHOM YPOBHE TO//1epXKUBAIOT Be/leHUeM HerpepbIBHOTO
MOHHUTOpPHMHIA M KapTorpaguueckoro AeXypcrBa. B 3aBUCHMOCTH OT pacrosio’KeHHs! NHMKETOB pas3/MualoT peryJssipHble,
MoMyperyJsipHble, U CTPYKTYpHble LIMP

- perynaspHble [IMP — mnuKeTHble TOUKM pacrojio)keHbl B y3/laX CeTKH KBaJpaToB, IPSIMOYTOJbHUKOB WIH
PaBHOCTOPOHHUX TPeyroibHUKOB. OfHaKO roctpoeHue pery/asspHbix [IMP MoxkeT npuBecTH K rioTepe nHdopMariuu
0 penbede MECTHOCTA. OTO BBI3BAHO TeM, UTO XapaKTepHble TOYKW U JIMHUHM pejbed)a MOTYT OKa3aThbCsl MEXIY
y3/1laMHU CETKHU 1 He 0ToOpa3sTcs Ha LIMP.
- nonyperyJisipHble LIMP MpUMeHSIIOTCS TIPY TIPOEKTUPOBAHWY JITMHEMHBIX COOPY>KEHWH B 3THM MO/IEJISIX TIUKeTHbIe
TOUKHM pacIiojiaraloT Ha IIOTIepeYHHKaX K Tpacce B XapaKTepHbIX MecTax pesbeda WM Ha ONpefesieHHOM
paccTosiHUM ApYyT OT Jipyra.
- cTpykrypHble IIMP — Hanbosiee TOYHO OIMMCHIBAIOT pesbed), MOCKONBKY MX IHKeTHble TOUKM BbIOMpAOT B
XapaKTepHBIX MecTax pesbeda .
LIMP 103B0JIsIeT MOJIyYUTh OTMETKY JIF000M TOUKM MECTHOCTH C OTpeZe/IeHHON TOYHOCThIO, UTO HEOOXOAMMO TIPH LIU(PPOBOL
(hoTorpammeTprueCcKoit 06paboTKe OJJMHOYHBIX CHUMKOB.
B. ®oToman - ¢oTorpaduyeckoe ogHOMacITabHOe M300paykeHHe MeCTHOCTH B 3alaHHOM OOBIYHO CTaHAApTHOM MaciiTabe,
Ha KOTOpOe HaHeceHa KOOp/MHAaTHas ceTKa. Kak mpaBu/io (OTOM/aHbl M3TOTOB/SIOT B PaMKax Tparelyii rocyZapCTBeHHON

WM YCJIOBHOM pa3rpadKy WM Ha TEPPUTOPHUIO OT/AENbHBIX 3€MJIEN0/b30BaHUH.

- KOHTYpHbIe (OTOIIaHbI — HA HUX YCJIOBHBIMH 3HaKaMU II0Ka3aHbl HEOOXOUMbIE 3/1eMeHThI CUTYaL|K, HEKOTOpbIe
3/IeMeHThl eCTeCTBEHHOTO pesbeda; OpoBKM 0anoK, OBparoB, JIMHUM Pe3KOr0 M3MeHEHHs] KPYTH3HBI CK/IOHOB, a
TaK)Ke UCKyCCTBeHHbIE OPMBI pesibeda.
- tornorpauyeckue ¢GoOTOIVIaHbl — Ha HUX YCIOBHbIMM 3HaKaMM T0Kas3aHbl CUTYyal|Us U HaHeceHbl FOPHU30HTA/IM.
IMocne ypanenust poton3odpakeHHs KOHTYPHEIE U (oTorpadryeckrie HOTOTIIAHBI PEBPAILAIOTCS COOTBETCTBEHHO
B KOHTYPHbIe 1 Tonorpagryecrie miaHbl.
r. (OTOKapThl - 3TO Tomorpaduueckue (GOTOMIAHBI C YMEHBIIEHHOM [0 HeOOXOJUMOr0 MHUHHMYyMa YMC/Ia YCIOBHBIX
3HAKOB.
1. oprodoToniaH - doTorpadgrueckoe u3o0pakeHre MECTHOCTU B OPTOrOHANbHOM mpoekiuu. [IpumeHsieTcst Ipu ChbeMKax
JI00BIX pesibedhax MECTHOCTH.
ITpu oueHKe TOYHOCTH Tomorpaduueckux IUIAHOB pa3/MualoT CpeJHe KBaJpaTU4yecKue TIOTPeIHOCTH B II7IaHOBOM MU
BBICOTHOM TIOJIOKEHMM TOYEK Ha IUIaHe OTHOCHUTENbHO OJIIDKaWIIMX IIYHKTOB CbheMOuHoro obocHoBaHus. [Ipu
MHOTOUHC/IEHHBIX MCC/IeI0BAaHUSIX YCTAHOB/IEHO, YTO CpefHss KBaJpaTWyecKasl ITOrPeIlHOCTb My IOJI0KeHUsT KOHTYPHOM
TOYKM J7is1 TiaHoB Maciuraba 1:1000 — 1:5000 cocraBnsier BemmunHy mipsifka 0,03MMm. Ha 3acTpoeHHON TeppUTOpPHH M
TO/IOKEHWE BaXKHBIX KOHTYPOB Ha MuiaHe cocTtaBiseT 0,02MM OTHOCHTENBHO O/MKAMIIMX TMYyHKTOB ChEMOUHOTO
000CHOBaHUSI.
CyIlecTByeT Takke OLieHKa TOYHOCTH U300pakeHHs pesibeda, MON0XKeHUss KOHTYPHOW TOUKM Ha IUIaHe, TOUHOCTb
TIOJIOXKEeHUs1 ropu3oHTasell 1o BeicoTe. IlocTpoenne LIMP 3To Takke OueHb BakHbIM 3Tanm paboTsl yiroboi LudpoBoit
(dhoTorpaMmMeTprUuecKoiil cucreMbl. be3 Hee HEBO3MOXKHO BBITIO/THUTE TPaHCGHOPMUPOBaHUEe CHUMKOB pejibe(pHOM MeCTHOCTH U



OpTOTpPaHC(HOPMUPOBaHWe, ABTOMATH3MPOBATh IIPOIleCC HaHeceHWe Topu3oHTaseld W mpouee. Kpome Toro, LIMP
Tpe/ICTaB/ISIeT ¥ CAMOCTOSITE/TbHBIA MHTEPEC /Il CIIELIMaIMCTOR Pa3/IMuHbIX 00J1acTell HAyKU U TEXHUKH.

CTposiT ee B DyYHOM M aBTOMaTHUeCKOM pe>Xume. B mepBoM ciiyuae HeoOXoguMo HabpaTh BBICOTHBIE ITHKETHI
XapakKTepHbIX TOUYeK perbeda MECTHOCTU U MO XapaKTepHBIM ero JuHusM. YeMm Oosblile TakMX TOUYeK, TeM TOuHee Oyger
LIMP.

[Tpu NMOCTPOEHNH B aBTOMATHUECKOM PEXHMe TI0JIy4YaeTcs, KaK MpaBuio, peryispHas [[MP, ssnstoiiasics Habopom
TOUYEK B HEKOTOPBIX paHMIIaX, PacCHo/OXKEeHHBIX MO CeTKe C OJWHAKOBBIM I1aroM. 3HayeHUs BBICOT B 3TUX TOUKax
OTIpefIefISTIOTCS.  C TOMOIIbI0  Koppenstopa (Haripumep, wmoxayis DTM  mporpammel  PHOTOMOD) wm  metonom
WHTEPIIO/IMPOBAHKS 110 3HaUeHUsIM BBICOT, HAOpaHHBIX B MpoLiecce BeKTOpy3almy nukeToB (Tanka).

Anroputmbl ioctpoenusi LIMP pasnuunel, 1 B Mozysne DTM (Digital Terrain Model), HanpyiMep, 11X HECKOJIBKO:
peryssipHasi, ajjanTvBHasA, I1afikasi U onThmusanusa. OH cTpouT M Busyanusupyer LIMP ncciesyemoro o6bekTa B BHJE
nipoctpaHcTBeHHOM cety TpuaHrysaguu TIN (Triangulation Irregular Network); Kakyto u3 ueTbipex mMojesieil IOCTpOeHust
I MP ucnosip30BaTh 3aBUCUT OT XapakTepa MeCTHOCTHU.

JTrobast iporpamma obecrieunBaeT pesakTipoBaHue [IMP, MoCTpOEHHOM B aBTOMAaTHUECKOM PEXUME, MPOBe/IeHre
TOpU30HTa/lel C 3a/JaHHBIM CeYeHHeM, MOCTPOeHue TIPOGUIeil MECTHOCTH, Orpesie/ieHe 00beMOB U T.J.

11.2 CocTaBieHHe MapKIleljepCKUX M71aHOB OTKPBITHIX TOPHBIX [TOPO/,.

HazemHasi crepeodoTorpammerpudeckasi CbeMKa IpU MapkiieiifiepckoM obecriedeHMH OTKPBITBIX I'OPHBIX paboT HMeeT
nepe/; TaxeOMeTPUUECKOM CbeMKOH Orpe/ie/ieHHble JOCTOMHCTBA:

- BbICOKasi TOUYHOCTh H3MepeHHi

- 00BbEKTUBHOCTH U [JOCTOBEPHOCTH MOTyYaeMbIX Pe3y/IbTaToB

- GeCKOHTAKTHBINA XapaKTep M3MepeHHH, Tak KakK U3MepsIOT He 0OBEKTHI B HAType, a UX (ororpaduueckie n300pakeHus,
3TUM 00YCJIOB/IBAETCSI BO3MOXKHOCTb U3MepeHH HeIOCTYITHBIX [Ijisl UeJIoBeKa C TOUKM 3peHusi Th.

- BBICOKasl IPOU3BOJUTENBHOCTD TPYy/ia

- BO3MOYXHOCTb 3a()MKCHUPOBAaTh B KOPOTKHI CPOK COCTOsIHUS Bcero coTorpacdhmpoBaHHOTO 00BeKTa (Kapbep, OTMo/3eHb) Uin
OT/le/IbHBIX ero y4acTKOB.

HaszewmHnas crepeodotorpammerpryeckas cbeMka (HCC) npumMensieTcsi:

st cocTaBsieHUst ¥ TIOTIO/THEHUsI MapKILIeHIepCKUX M/IaHOB BCKPBIMIHBIX 1 JOOBIYHBIX YYaCTKOB Kapbepa.

CbeMOK 0TBaJIOB.

Ck/1a/10B rOTOBOM NPOAYKLIMU.

Mapkinekgepckoro obecrieueHus 6ypoB3phIBHBIX paboT.

I'eonornyeckoro OKyMeHTUPOBaHHUS OTKOCOB KapbepHbIX YCTYTIOB.

CbeMOK TPaHCIIOPTHBIX MyTel, SHeproceTeld, 000pyA0BaHusI.

ok wh

- O6uas opranu3zanus HCC 00bEKTOB OTKPBITBIX FOPHBIX Pa3pabOTOK aHa/JOrMYHA OpraHU3alvy paboT MpU COCTaBIEHUU
TonorpaduyecKix IJIaHOB, HO HUMEIOTCS HEKOTODbIe OTJIMYMS, BbI3BaHHbIE OCOOEHHOCTAMM O0OBeKTa CbeMOK — Kapbepa,
LieJISIMM ¥ 33[ja4aM¥l TIOCTPOeHMsI MapKIIIei/lepCKUX TIVIAHOB, a TAK)Ke UX COZlep’KaHHeM.

- TlomonHUTeTEHBIE CHEMKH KapbepoB, SIB/SFOLIVECs HauboJiee PacpoCTPaHEHHBIM BHOM MapKLIEHepCKUX CheMOYHBIX
paboT, TMpeACTaB/sSIOT COOOM TIOCTOSIHHO TIOBTODPsieMbIi rporjecc. [I0BTOpHbIE ChbeMKH TPOM3BOZSAT TI0 Mepe MPO/BHKEHUS
(poHTa TOpHBIX PabOT Ha OTpeJeNeHHbIA OTUETHBIN TIEPHUOZ, (MecsL], KBapTas, rof). Macurabbl CbeMOK FOpPHBIX BbIPabOTOK
3aBUCAT OT pasMepoB U IMPOU3BOAUTENBHOCTU KapbepoB U ycTaHoB/eHbl paBHbIMU 1:2000 win 1:1000. IloctosiHCTBO
MaciTaba ChbeMKM M TPUHATOM cHcTeMbl paspaboTKM INPUBOAAT K TOMY, UTo paboTa [0 COCTaB/IeHHIO IIPOeKTa
(OTOTEOZOMUTHOM CheMKM HOCHUT pa3oBbld xapakTep. CiiefjoBaTe/IbHO MMEEeTCS BO3MOXKHOCTH BbIOOpa MeCTOIOIOKEeHHS
0asucoB QororpadpoBaHUsT U KOHTPOJBbHBIX TOUEK C MHOTOKPaTHBIM WX MWCII0Jb30BaHHMEM B TeUeHWH AJUTeTbHOTO
BPeMeHH, UTO CYI[eCTBEHHO YIIPOIaeT OpraHU3aliio paboT Mo CheMKe U 3HAUUTEeIBHO COKpalllaeT 00heMbl reoje3uuecKix
M3MepeHHH JUTH 0a3uCOB MPY MPUBsi3Ke 0a3UCHBIX U KOHTPOJIBHBIX TOUEK.

- OcHOBHBIe TeXHOIOTHUecKue mporecckl npou3BogcTBa HCC KapbepoB OCTAlOTCA TAKUMH JKe, KaK M TIPU CO37aHHH
TonorpadMyecKux MIaHOB U BK/IIOYAIOT TI0/JTOTOBUTE/BHBIE, TIOJIEBLIE M KaMepasibHbIe PabOThL

-ITogroToButesbHble paboThl HAUMHAIOT C COCTAB/IEHUS NPOeKTa (OTOTEOAOMUTHONW CheMKH. OH JO/DKEH YZAOBJIETBOPSTH
crielyoIM TpeboBaHUsAM:

1. obecrieuenrie He0OXOAUMOM TOUHOCTH OIIpeZie/ieHHs] IPOCTPAHCTBEHHBIX KOOPAWUHAT OT/AE/IBHBIX TOUEK Kapbepa

2. TI0JITHOTa 0XBaTa CheMKOM BCell HamMeuaeMOU TeppUTOpHHI

3. obecnieyeHue yTUTETBHONM COXPAHHOCTH OAa3UCOB U KOPPEKTUPYEMBIX TOUEK

4. BO3MOXKHOCTh MaKCHMa/IbHOTO YIPOLIeHHs] KaMepalbHbIX padoT.

BoinosiHeHre 3TUX TpeOOBaHUK BO MHOTOM OTPEe/SIeTCs BHIDOPOM MECT pa3MelLleHHUsi CheMOYHBIX 0a3UCOB, HaMpaB/IeHUH
ocell cbeMKHM (BHJA CBEMKM), MeCT DAacCroJIOKeHHs KOHTDOJIBHBIX TOUeK C YUeTOM WMEIOIerocsi CheMOYHOTO U
¢oTorpammeTpruueckoro 060pyoBaHuslL.

- JJIs1 KaMepanbHOM 00paboTKM CTepeoCcKONUUecKHX Tap HCIOMb3yHT CTepeoKOMIIapaTophl, YHHUBepcalbHble NMPUOOpHI U
aBTOMaTU3UPOBaHHbIe cucTeMbl. [Iyi ¢oTtorpadupoBanus npumenstoT ¢dororeogomut Photheo 19/1318 unu poTokamepsr
UMK 20/1318 u UMK 30/1318

ITpu BBEIGOPE Gasuca dororpadrpoBaHust PyKOBOACTBYIOTCS CIeAYIOLIMMU PaBU/IaMH:



1. bBasucel c/efiyeT pacrojarath Tak, YTOObI UHCIO0 ObLI0 MUHMMAJBHBIM TIPU BO3MOXKHO OOJIBIIIEM OXBaTe CheMKH
Kapbepa. Ha kakziom Gaswice cyie[yeT UCIo/b30BaTh HOPMa/TbHBIN Y PABHOOTK/IOHEHHBIH, BU/IBI CHEMOK.

2. [MomkHO ObITH 00ECreUeHO [IUTeNbHOE COXpaHeHWe 0a3UCHBIX W KOHTYPHBIX TOYEK C IieJiblo obecrieueHust
TIOTIOJIHUTE/IbHBIX CHEMOK.

3. Hampaenenue 6a3uca JODKHO ObITh, IO BO3MOXXHOCTH, TIapa/iie/IbHbIM OCHOBHOMY Harpae/eHHIo (poHTa paboT Ha
Kapbepe.

4. Ba3uChl pacrionararoT Bhliie (oTorpagupyeMbiXx YUaCTKOB, UTO 0OeCreunBaeT ChbeMKY C MUHUMAIBHOH TIOLIaZIbIo
«MEPTBBIX TIPOCTPAHCTB»

5. Tlpu TpaHCMOPTHOW crcTeMe pa3paboTOK C BHEIIHWM OTBasioo0pa3oBaHueM, 06a3vChl BLIOMPAIOT HAa HEMOBUYKHOM
O0pTy Kapbepa, C BHYTPEHHHM OTBasio00pa30BaHUEM — Ha OTBaJjIax.

6. B kapbepax CO CJIOKHOH KpPUBOMHHEHHOW (opMoii pabourx YCTYIOB ISl JOCTYDKEHHs TIOJIHOTO OXBaTa CheMKON
BCEro Kapbepa BO3MO)KHO ITPOEKTHPOBaHKe 6a3KCoB MPH HalpaB/ieH!H 0cell CbeMKH B0k (ppoHTa pabor.

I[TpoekT pa3merrienusi 6a3ucoB (ororpadupoBaHus COCTABMIAOT Ha MyiaHe MaciitaboB 1:2000, Ha KOTOpPOM HameyaroT
IPaHULIbl CHEMOK C KaK/[0H CTepeoCKOIMYecKoi Napbl Ha3eMHBIX CHUMKOB.

Basuckl pa3melnaroT TakuM 00pa3oM, uToObI 0OeCreurBanoch MePeKphITHE TIIO[A/Iel CheMOK CO CMEXHbIX 6a3ucoB Obuia
He MeHee 20%. Ha rniaHe TOKa3bIBalOT paccTosiHUE 0 JNanibHel U Omkaiiined rpaHul] ChbeMOK ( Yo U Y wa. L€ Y wax
paBHO oT 80 70 160 cM B 3aBUCHMOCTH OT mMpubOpa. MHUHHMAIBHO JOMyCcTHMas BeanduHa 0Oasuca QororpadmpoBaHus
BBIYUC/ISIETCS TI0 hopMyJie
Buin = YZma*m,/my*ft (11.1)

Tmet= 0,7 mpu ¢p=0°u t = 1,0 mpu $=31,5° ¢ — yron ckoca
Y= k*B (11.2)

rze k = 3,5 — 4,0 ko3¢ duLreAT yUNTHIBAIOLHMK CBOMCTBO TIePCIIeKTUBHBIX MCKaKeHUH.
C uesmpl0 WCKTIOUEHUS BO3MOJKHBIX OIIMOOK TMpH KamepanbHOW 00paboTKe Ha3eMHBIX CHHUMKOB KaXKzas cTepeoriapa
00ecrieunBaeTCsl KOHTPOIBHBIMU TOUKaMU. UTOOBI PABU/IBHO Pa3MECTUTh 3TH TOUKU U TIPOBEPUTH OXBAT Kaphepa ChbeMKOH,
COCTaBJISIFOT CXEMY pa3MelleHust 0a3UCHBIX U KOPPEKTYPHBIX TOYEK, UCMO/b3Ys AJIs 3TOTO TJIaH TOPHBIX PaboT. s KaXKA0ro
0asmca ¥ Bujla CbeMKU HAHOCAT OMVDKHIONW, JanbHIO U OOKOBbIe rpaHulibl. BOKOBble rpaHMIbl, OIpeZesolie CeKTOp
CbeMOK, 0ObIYHO HAHOCAT ¢ noMolpb. [TaneTku cesaHHON Ha Ipo3payHol ocHoBe. [/ pa3HbIX (POTOTEO[0UTOB CTPOUTCS
T10 pa3HOMY.
[Tocnie HaHeceHMs! TPaHML] CHEMOYHBIX YYaCTKOB ITPOBEDSIFOT OXBAT YYacTKOB CbeMKU IO BBICOTE, KOTOpbIe 3aBHCST OT
TIpeZie/IbHBIX YTJIOB HaK/IOHA. [I/ist pelieHrs1 3TOM 3a/jauil TakKe MCIO/b3YIOT MajeTKy. B pe3y/braTe ycTaHaBNMMBAIOT KakKue
YUYaCTKM Kapbepa HaXOZsATCs 3a TpejesiaMi BepTHKa/IBbHOTO YIa MOs 3peHus. [/l JOCBeMKH 3THX MeCT TPOeKTHPYIOT
CaMoCTOSITe/IbHO 0a3suchl WM TaxeOMeTPUYecKyl0 CbeMKy. Ilocie yCTaHOB/IEHHWs TpaHMI] CheMKHM C 3Toro 0aswuca
MIPUCTYTIAlOT K BBIOOPY KOHTPOJIbHBIX ToueK. Kaxzias crepeorapa o06ecrieurdBaeTCs TpPeMsi — UETHIPbMS TOUKAMHU,
pacIiofio>KeHHBIMU 110 OIIpefie/leHHOW CXeMe B KauecTBe KOHTPOJIbHBIX TOUEK, BbIOMPAIOT OTUET/IMBO BHJAWMBIE M UYETKO
OTIO3HAIOIIMeCs] HA CHUMKAaX MOCTOSIHHbIe MeCTHbIe TIpeJiMeThl, a TaK)Ke TOYKW MapKIleliepckoli onopHoi cetu. IIpoekTupys
criefyroIui 6a3uc, Ipy HaHeCeHWM Ha NPOeKTHYI0 CXeMy I'PaHHL] CEKTOPOB HeOOXOMMO Tpe/yCMaTpUBaTh MepeKphITHe CO
CMEXHBIMH 0asucamu. A Tak)Ke HCII0/b30BaHKe 10 BO3MOKHOCTHU y’Ke CO37laHHble KOHTPOJIbHBIE TOUKH. I1oieBble paboTh
11py GOTOTEOJOTUTHOM CheMKe COCTOSIT U3 PeKOTHOCLIMPOBKM MECTHOCTH ChEMKH, C LIe/IbI0:

1. yTOYHEHHS COCTaB/IEHHOTO TEXHHUUECKOTO MPOEKTa,
CTyILIeHUs Teo/Ie3UUeckKol OTIOPHOM CeTH U MPUBSI3KHU K Hell 0a31COB M KOPPEKTYPHBIMU TOUKaMHU
MapKUPOBKa KOPPEKTYPHBIX TOYEK
(dhoTocbeMKa yyacTka
thorosaboparopHbie paboThl, KOHTPOJIS KAUeCTBA HETaTUBOB
Tororpadguueckoro AemrpprupoBaHs CHUIMKOB
JIOCbEMKH MEePTBBIX TIPOCTPAHCTB
BbIUHC/IeHHe pabounX KOOPAMHAT OMOPHBIX Oa3MCHBIX U KOHTPOJIBHBIX TOUEK
JJIHBI JUPEKLOHHBIX YI7I0B 6a31CoB.

©ON kWD

KamepanbHasi 00paOOTKa CHUMKOB BeZeTCS C LieJib COCTaBjeHWs IJlaHa Kapbepa, a TakxkKe [Jisi OmpeJesieHus
NPOCTPAHCTBEHHBIX KOODAMHAT OTJeNbHBIX TouekK cdoTorpagpoBaHHBIX 00beKTOB. OCHOBHOW Iie/bl0 CheMKH
KapbepoB SIBJISIETCS MOJCYeT 00BEMOB BCKPBILIHBIX MTOPO/, ¥ AOOBIUHBIX pabOT, BEIMOIHEHHBIX 3a OMpe/ie/eHHbIH TIeproy
BpemeHH. ITofcueT 0OBEMOB BBIHYTBIX MAacC MPOW3BOAWTCS MO TOC/E[OBATENBHO COCTAaBJIEeHHBIM TJIaHAM METOJaMH
BepPTUKa/IbHBIX UM TOPU30HTA/IBHBIX CEUeHU.

11.3 Ompegenenvie nedopMarivii UH)KeHEPHBIX COOPY>KeHUM



HedbopMaliui WHXEHEPHBIX COOPY)KEHWM TPOMCXOJUT TIO[, BO3/JEHCTBMEM BHEIIHEH CWbl (Harpy3ku). OHa MPUBOAUT K
u3MeHeHHI0 (OpMbl 00BEKTa WM MEPEMEILEHUI0 YacTHL] ero Marepuasna. IIpu Tneperpyske 4acTHLbl MaTepuana MOTYT
yTPaTUTh B3aUMHYIO CBSI3b U COOpY)KeHHe /eopMUpPYeTCss WIM pa3pyLIMTCS MOJHOCTBIO. VIccefioBaHNWe 3THX IPOLIECCOB
MMeeT BKHOE 3HaueHue IpY NIPOeKTUPOBAHUM U CTPOUTE/IbCTBE Pa3/IMUHbIX MH)KeHEePHBIX COOPY KeHUH.

Ons w3ydeHus: pedopManii oObeKTa IPUMEHSIOT Teofe3ndeckue U QoTorpaMMmeTpHueckde MeTofbl. Ilo aHHBIM
reofie3ndeckux M3MepeHHl MOXKHO OIpeZe/UTh JOBOJILHO Masble, pa3HeCeHHbIe BO BpeMeHH IlepeMellieHHs] Touek 00beKTa,
YTO He T03BOJISIeT OLIEHUTh er0 COCTOSIHME B LIe/IOM B /IaHHBI MOMeHT. {oTorpaMmMeTrpuyeckrde MeTO/bI 10 TOUHOCTH
YCTYNAalT reoJie3n4eckuM, HO OHHU TO3BOJISIFOT (PMKCHPOBATH MOJIOKEHHE TOueK M3ydyaeMoro oObeKkTa B OJUH (pr3HuecKuii
MOMEHT, UTO JIaeT BO3MOXXHOCTh OLIEHUTh B3aUMHY0 ZiehOpMaLfio TOUeK 00beKTa B I1e/I0M U OT/Ie/TbHBIX ero uacTel.
[MpuHUMn ompefenenus Aepopmaruii @M 3ak/rouaeTcsi B MHOTOKPAaTHOM TIO/yYeHWHM KOOPJAWHAT TOYeK HCCIefyeMoro
00BbeKTa 10 M3MepPEeHHsIM Ha3eMHBbIX CHUMKOB M WX CPaBHEHMs C WUCXOJHBIMH JJAHHBIMU WU TNIPOeKTHBIMM. B HazeMHOH
¢oTorpammeTpuu usyueHue fehopMUpyeMoro o6beKTa Ipou3BOAUTCS MO0 110 OJMHOUYHOMY CHUMKY, JIM0O0 110 pe3y/bTaTam
v3MepeHH# cTepeonapbl. [lepBblii MeTo[ Ha3biBaeTcs GOTOrpaMMeTpHUECcKHM (MeTof HyseBoro 6a3nca) BTOpOH MeTof —
crepeodOTOrpaMMeTpUUECKHM.

@DOoTOrpaMMeTPUUECKUI METO[] MCIMOMB3YIOT B CydYasix, KOTJa HeoOXOJVMO ONpeAeNUTh W3MeHeHHe MONOKEeHUH TOueK
00BbeKkTa B IIIOCKOCTH, Iapa/UlellbHOM IIJIOCKOCTH CHUMKa. doTtorpadupoBaHVe NPOU3BOAUTCS C OJHON (POTOCTaHIINM
MHOTOKpPaTHO, C COXpaHeHHWeM 3JIeMEHTOB BHYTPEHHEro W BHEIIHEro OpPHEeHTUPOBaHHsl (oToKamepbl. [IepBYI0 CheMKY
TIPOM3BO/ISAT Cpa3y IOC/Ie 3aBeplleHHrs] CTPOUTE/ECTBA 00BeKTa WM JI0 ero Harpy3Kd M Takyl CheMKY Ha3bIBalOT CheMKOW
HyneBoro 1ukia. [Tocnenyromiyie CbeMKH Ha3bIBalOT CheMKaMH Jie()OpMaL{MOHHBIX [IUKJIOB.

CHUMKM KaX/0ro LMK/Ia W3MepSI0T Ha CcTrepeoKommaparope. PasHOCTM KOOpJMHAT OJHOMMEHHBIX TOUEK CHUMKOB
Pa3HOMMEHHBIX [IUK/IOB XapaKTepu3yIoT 001Iyt0 AedopMariiio 06beKTa B 3THX TouKax. [lapaniensHOCTE MeXKY TVIOCKOCTBEO
1306paXkeHust U TIIOCKOCTHI0 06LEKTa TIPH ChbeMKE JI0/DKHA BbIIePKUBATHCSA C TOYHOCTHIO + 2,57,
CrepeotdoTorpaMMeTpudyeckuii MeToJi TIPUMeHsIeTCs AJisl  ompejeneHuss AedopMalyii MPOCTPAHCTBEHHBIX OOBEKTOB.
dororpadupoBaHie 00BEKTa BBHIOMHSIIOT C KOHLOB Oaswca.  OTcrosiHMe W AymHYy 6a3uca ¢oTorpagupoBaHus
PaCCUUTHIBAIOT. [IpUMeHsIeTCSt HOpMAabHbINA B[ CbeMKU. CHUMKH CTePeoTaphbl, MOIyueHHbIe B K&XKJOM LMK/Ie, U3MEpPSIOT Ha
crepeokammaparope. CMellieHe TOUueK 00beKTa OMPeAeNsIoT M0 TPeM KOOPAWHATHBIM OCSIM Kak pa3sHOCTH KoopauHaT X, Y,
Z OJHOVIMEHHBIX TOUeK.

CrepeocheMKa TakKe OCYIIeCTBISETCs MPU yCTaHOBKe Gasuca MapaslyIe/IbHO MI0CKOMTH 00beKTa ¢ OmmGKoii + 2,5°
B crepo- u ¢ororpammerprueckoM Metofax JedopMaliii ONpefesisiioT uepe3 M3MepeHHble IIOCKHe KOODJMHATHI TOYeK
cHUMKOB. Taxoii crioco6 HasbiBaeTcst cilocoboM KOOpAUHAT.
L7151 IOBBILLIEHUSI TOUHOCTH OTpe/iesieH s feopMaLivii IPUMEHSIIOT CrIoco6 CMeIleHunH .
B sToM criocobe CHUMKH TakKe HW3MepSIIOT Ha CTepeoKamIlapaTope , HO crepeorapa o0pa3syeTcs MO TPUHLIMIY JieBbId
CHUMOK - CHMMOK HYJIEBOTO L|MK/Ia, NPaBblii CHUMOK — CHUMOK /le()OpMalliOHHOT' O L{MK/Ia, MOJy4YeHHbIM C TOH >Ke TOUKU
¢dororpadmpoBanvs. Ilpu orpezenenun fedopManyii 1mo crocoby CMeIeHW CHadana B CHHUMKOZeprKaTesib Tpubopa
yCTaHaB/IMBAIOT CHUMKH HYJIEBOTO M /le)OpMaljMOHHOTO LIMKJIOB, MOTy4YeHHbIe 11U (oTorpadrpoBaHuy C jieBoro 6asunca u
W3MepSIIOT TIJIOCKWEe KOOPZAMHATHI X; Z; HETIO/IBIDKHBIX TOUeK M cMeljeHHe AX; U Az; OABWKHBIX TOUeK. 3aTeM Te JKe
JeHCTBUSI BBITIOJIHSIOT A/Isi CHUIMKOB TIOJIyYeHHBIX C TIPABOM TOUKH 0a3uca U M3MepsIIOT KOOPAMHATHI M CMELIeHHUs STHX JKe
Touek. [1J1s MOBBIILIEHNS] TOYHOCTH OTpe/iesieHust leopMaliiv, CheMKy Heo0X0JMMO TTPOM3BOANUTE C KOPOTKOTO OTCTOSIHUS C
JVIMHHO(OKYCHBIMA Kamepamu. TOUHOCTH oOrpefiesieHusi TI0 crioco0y cMeleHHIi B 7Ba pa3a Bblllle, YeM IO CrHOCO0y
KOOpJMHAT.

11.4 TIpumenenue GPS B ropHoii IpOMBILIJIEHHOCTH

MHOro0/IeTHUH OIIBIT, B 00/IaCTH TEXHOJIOTUM CHUCTEM YIIpaB/ieHUsi MeXaHHW3MaMH, TT03BOJIM JIydllle OTpefe/UTh OCHOBHbIE
TIPUHLUITBI ¥ METOJWMKH, HeoOXO[uMble [/l pelleHHs TIPaKTHuecKu Jyiroboli mpobnembr uHTerpaumu GPS. CrelpanbHoe
nporpaMMHoe obecriedeHue BKJIFOUaeT B cebsi TpeXMepHOe MO/ieNMpoBaHye MOBepXHOCTH Kapbepa U KoMiuiekcHyo CAD -
CUCTeMY, UTO T03BOJIsI€T JIOTUYEeCKU TlepeHecTH 3arjlaHMpOBaHHbIe NPOEeKThl U3 KaMepaibHbIX YC/IOBUI B moseBble. [lanee
paccMOTPUM JlaHHbIe TI0 HEKOTOPBIM OCHOBHBIM HalpaBJ/leHUsIM UCI0/b30BaHust GPS B ropHO# ITPOMBILIIEHHOCTH:

YrpaBneHue 6ypoBeIM 000pyAOBaHUEM

Ympaenenve GypOBHIMH CTaHKaMu C romoiibio GPS TM03BOJISIET MOBBICUTH Kak TOYHOCTb, TaK M IIPOU3BOJUTEIHLHOCTD
6ypoBeiX pabot. B aToM ciyyae GPS mpHeMHHK yCTaHaBIMBAeTCs Ha OYpPOBOM CTaHKe, M MCTOJb3ys AutdepeHUaIbHYO
KOPPEKLIMIO CITyTHUKOBOTO PAfMOCHTHA/A B PEXXHME PEabHOTO BPEMEHH, HETIPEPBIBHO BBHIUMC/LSIET KOOPIWHATHI CTPEJIbI
cradka. Cucrema yripaB/ieHHs1 paboTaeT KpPYTJIOCYyTOYHO M TPH JIFOOBIX TIOTOAHBIX YCJIOBHSX, IMO3TOMY paborta He Oyner
ClIeP>)KUBAThCSl M3-3a TJIOXOH TIOTOALI WM OTCYTCTBHUS MapKIIediepoB. BypoBble CTaHKA MOTYT TI€PeJBUraThCs O
3aI/TaHMPOBAHHOIN ceTKe OypeHnst 6e3 HeoOXOAVUMOCTY ee IIpeJjBAPUTEBHOM pa3MeTKH Ha MECTHOCTH, UTO HCK/TIOUaeT
Lie/bIi 3Tan 6ypoBbIX paboT. Heobxoaumyto s 3Toro uHbopMariyio 60pToBoH KOMITbIOTED OYPOBOrO CTaHKA MOTyYaeT 0
paZMoKaHaly W3 AWCIETYEPCKOTO LieHTpa. TouHble KOOPAWHATHI MPOOYPEHHBIX CKBAKUH B [JajbHEHIIEM MOTYT ObITh
BK/IIOUEHBI B COCTaB JIAHHBIX MOHUTOPUHIa OYPOBBIX paboT AJist CO3[aHus MOAPOOHBIX UTOTOBBIX OTYETOB.

Ynpas/ieHre 3KCKaBaTOpamMmu



YcraHoBKa Ha OOpTy 9KCKaBaTOPOB U IOTPY3UMKOB CHCTEM YIIpaB/ieHUs], 00eCreurBaroiX CaHTHMETPOBYIO TOYHOCTH,
WCKJTIOYaeT [JOPOrocTosiiiye paboThl MapKileliepcKux Opuraz o pasMeTke MecTHOCTUA. MalliHUCTBI 000pY/10BaHUSI MOTYT
C BBICOKOM TOUHOCTBIO BblJlep)KUBaTh IPOEKTHble OTMETKH, HCIO/b3ysl BU3yalbHYH0 HMHGOPMALMI0 Ha CrelyaabHbIX
JMCIUIesiX, KOTOpble MOHTHUPYIOTCS B KabuHe 9KckaBaTopa. ITockonbkKy GPS npreMHMK HelpepbIBHO OIpejiesiseT TOUHOe
MeCTOIOJIOKeHHe KOBIIa, WH(OpPManysi O rpaHHULlaX BLIPAOOTKM M O CTPYKTYpe PYAHOTO Tejla MOXKET aBTOMaTH4eCKH
MOCTYTIaTh B eJUHYI0 CUCTEMY YIIpaB/ieHHs] KapbepHbIMH paboTtamy. B 3TOM cilydyae Takke OTrafaer HeoOXOAUMOCTH B
TeKyllell MapKILelepCcKod ChbeMKe 3KCKaBaTOPHOrO 3a00si, MOCKOJBKY 3Ta CbeMKa BeJeTCS B aBTOMAaTHUECKOM DEXHUME.
Haymume mocTosiHHOM 1MGPOBOM PafiMoCBsI3H C AUCIIETUEPCKUM ITyHKTOM I103BOJISIET OIIePaTHBHO M3MEHSTh TeXHHUYeCKOe
3agaHie. BO3MOXKHOCTb TOUHOTO yripaBieHWss pabouvMu OpraHamHl Jipar TI03BOJIsIeT TPOU3BECTH OIeHKY Haumbosiee
9KOHOMHYHOM TeOMeTPUU BBIPAaOOTKH, a TAaK)Ke UMeTh LIU(POBYIO KapTy APAXKHOTO 3a00s Ha /iF0O0H MOMEHT BPEMEHHU.

3emisiHble paboThI

3HaHWe TOYHOTO MECTOMOJIOXKEHUsT HOXKa Oy/bZio3epa WM Tpeiiiepa B /000W MOMEHT BpEMEHU TI03BOJISIET
CYLL|ECTBEHHO CHHU3UTb CTOMMOCTh paboT, CBsS3aHHbIX C Ppa3paboTKoii M peKy/bTUBalMeld YuYacTKOB 3eMHOU
MIOBEPXHOCTH. [lefiCTBUSI MAallIMHUCTOB OY/Ib/i03€POB U I'Pel/IepoB MOTYT Hampas/saThCs 6e3 HeoOX0AUMOCTH BbIHOCA B
HaTypy IIPOeKTHON TNOBepXHOCTH WM repefeyku pabotel. HempepblBHO 0OHOB/sieMasi peajibHas LWGpoBas KapTa
pabouero yuacTka CpaBHMBAeTCsI C TIPOEKTHOM, ITPH 3TOM OIpeZiesisieTCsl ONTUMabHbIA MapIIpyT ABKeHUsT pabouero
MeXaHW3Ma, 3arjayb/ieHre HOXKa M pyrve paboure Trapamerpbl. TO COXPAHUT JOPOTOCTOsIIee BpeMsl M TOIUIMBO, a
TakKe TIOBBICUT KayeCTBO pabOTBl M OTUETHOM J[OKyMeHTauuu. PaboTbl TO pPeKy/bTHBAllMH TIPOBOJSATCS C
MUHAMaJIbHBIMH 3aTPaTaMH, ITPY 3TOM rapaHTHPYeTCs YIIOpsijoueHHOe Halo)KeHHe HIDKHUX M BeDXHHX CJI0eB TOYBBI.

I'nasa 12 OC00eHHOCTH 0CHOBHBIX 0T€4YeCTBEHHBIX (DOTOrpaMMeTpHYeCKHX CTAaHIUH
11.1 ITaker PHOTMOD SP

PHOTMOD 370 Ha3BaHWe MpPOrpaMMHOr0 obecrieueHue sl [ePCOHA/IbHBIX KOMITBIOTEPOB TI0 IMdpoBoii
006paboTKM CHUMKOB, KOTOpoe ObiI0 pa3paboTaHO, TOCTOSIHHO COBEPIIEHCTBYETCS W BHEJAPSETCS KOMIaHueid Pakypc
(Mockga). Kommanus 6vi1a ocHoBaHa B 1993 rofy, ¥ B HacTosiiiee BpeMsi ee TIPOAYKLUsS YCIIEIHO 3KCIUTyaTHPYeTCs Ha
MHOTHUX TpeanpusTHsix Poccuu, ctpanax CHI u fanbHero 3apy6exkbsi. OfIHUM U3 MEPBbIX ee MpoAyKToB ¥ 661 PHOTMOD
SP, KOTOpbIii OpUEHTUPOBAJICS, IPEXJe BCero, Ha 06paboTKy Ha3eMHbIM CHUMKOB. OH MMesl MOZY/NBHYIO CTPYKTYpY, U
o0ecrieunBaj: MOCTPOEHUe MOJenel Mo Iape CHUMKOB U MX BHeIlIHee OpPHEHTHPOBaHUe; IIOCTPOeHHe LU(pPOBbIX Mogenel
penbeda u paboTy C HUMH; TpaHCHOPMHPOBAHHE CHMMKOB M BeKTOpH3aluio. K co)kaneHHIo, 3TO HarpaB/ieHHe IOKa He
TIOIYUW/I0 fAajbHedinero passutus. 3atem nosiBuics PHOTMOD AT, obecrnieunBaromiuii 06paboTky 6/10Ka CHUMKOB,
COCTOSIEero U3 HeCKobKMX MapipyToB. ITocnegnss sepcus PHOTMOD 3.51

DXF, nJia ucno/ib30BaHus B IPYTUX NPUIOXKEHUSX.

Jl0CTOVHCTBOM TpOrpaMMbl SIB/SIETCSI BO3MOXKHOCTh TOCTpoeHusi [JMP B aBTOMaTHueCcKOM peXHMe C BO3MOYKHOCTBHO
TIOC/IeAYIOILero PYYHOTo pefjakThpoBanusi. [Iporjenypa obecrieunBaer:
- OO0paboTKy CHUMKOB LIeHTPa/JbHOW MPOEKIUK U CKaHEePHBIX U300paskeHuH.

- BroimonHenune 67104HON GOTOTPHAHTY SN,

- Cospganue 1udpoBbIx Mofeneil penseda.

- Cospanue oprodoToriiaHa.

- Bekropusanuto B cTepeope)xuMe U [0 OPTO(OTOILIAHY.

- CospaHue U neyartb 571eKTPOHHBIX KapT.

KanbpoBKy IIaHIIETHBIX MOUrpaduuecKUX CKaHepOB.

PekomeHyeMble TpeOOBaHUs K MPOrpaMMHBIM M arrapaTHbIM cpefcTBaMm: mporeccop Pentium IV 2 GHc;
oreparvBHasi namsaTb 512 MB; oneparmionHas cucrema Windows 2000; rpaduueckas kapta True color, 64 MB, anraparHas
noggepxxka OpenGL quad-buffering. K monomHuTtenisHOMy 060py/JOBaHHIO OTHOCAT >KUIKOKPHCTaTUUeCKKe (3aTBOPHBIE) U
aHarMpuJYecKrie OUKH /IS CTePeoHab/IF0IeH|H U CrieldaIn3upoBaHHy 0 10-KHOMOYHYIO MBIIIb.

Brnarogapst TuOKo¥ MOZY/TBEHON CTPYKTYPE U ceTeBbIM BO3MOXXHOCTSIM PHOTMOD MoKeT HCITO/Ib30BaThCs Kak:

- JlokanbHast ToyTHOGYHKIMOHAIbHAs LudpoBasi poTorpamMmmeTpuyeckast CTaHIIVSI.

- PacnpegneneHHas ceteBasi cpefia [Jisl peau3aLyy OOJBIINX TPOEKTOB



- [HononuurensHele paboure MecTa K HUMerUMMCS (oTorpaMmeTpuueckuM cuctemam Turna Helava, Integraf pms
BBITIOJTHEHVSI Hanbosiee TPYJOEMKHX OTIepaLiiii (CTepeoBeKTOpH3allvK, TIOCTPOeHHUs U peflakTUpoBaHust LIMP).

Kak ormeuanocs, PHOTMOD SP xopotiio afjanTvpoBaH /i Ha3eMHOW oTorpamMmmeTpu. OH MHOTOMOAY/IbHBIN U
BKJIIOYAeT:
1. OcHoBHO¥ Monyab. OH Mpe/jHa3HAUEeH, T/IaBHBIM 00pa3oM, i/ TIOCTPOEHHsI MO/IENU TI0 TIape CHUMKOB U €e BHEIITHEro

OpHEHTHUPOBaHUSI.

2. Mopynb crepeoBekTopu3aliyu (StereoDraw) — CyKUT [71s1 TIOCTPOEHHS U peIaKTUPOBaHUSI B MOHO WJIA CT@PeOpeXruMe
BH3ya/IM3aL{d BeKTOPHBIX 00BEKTOB: TOUEK, MOMUIHHUM, T0JIMTOHOB ¥ TIPSIMOYTOTHHKOB.

3. [IlporpammHBbIli MOAy/b co3faHus LudpoBbix Mofeneit penveda (LIMP wm DTM (Digital Terrain Model)). OH He
MOJKET 3KCIIyaTUpOBAThCSl aBTOHOMHO, TIOCKOJIBKY HCIO/IB3YyeT pe3y/bTaTbl MpOLieJyp B3aWMHOIO W BHEIIHero
opueHtupoBanus, B mogynasx PHOTOMOD SP. Moayne mnpefHasHaueH: [/l TOCTPOeHHWs M Busyanusayuu LIMP
UCC/IelyeMoro 00beKTa B BUie TIPOCTPAaHCTBeHHOM cetu TpuaHrysauuu TIN (Triangulation Irregular Network); aHanu3a
Y peJJaKTUPOBaHUs MOJie/Id B Pe)KMMaX MOHO M CTePe0CKONMYeCKOro oTobpakeHHst; GOPMHPOBAHUS B aBTOMaTUYeCKOM
pexume OpTOTpPaHC(HOPMHUPOBAHHBIX M300pa)KeHWH; pacueTa W BU3yaiu3alyu ropusoHTtaned; skcriopra [IMP (TIN) B
pacrpocTpaHeHHbIe BeKTOPHBIEe ()OpPMAThI U T.J1.

4. Mogynb VectOr - 370 daxkThyecky reorHGopMalliOHHast CHCTeMa, MpejHa3HaueHHas! [JIs1 CO3[aHusI U PeflaKTUPOBaHUS
3JIEKTPOHHBIX KapT, PELIeHUs] TUTIOBLIX MPUKIAJHBIX 33/ja4 U pa3paboTKu creryanu3upoBaHHbix ['VIC-IpUIoXKeHWH B
cpene Windows 95, 98, Windows NT u Windows CE. Cucrema mo3Bo/sieT C037jaBaTh BEKTODHBIE, PACTPOBbIE M
MaTpUUHble KapThl, @ TAK)Ke ONepaTUBHO OOHOBIATH Pa3/IMUHyI0 MHGOPMALIHIO O MECTHOCTH.

[Tpu peanu3aLiii HOBOTO MPOEKTa paboTy HAUMHAIOT C OCHOBHOTO MoZy/ist. [IpeiBapuTeslbHO CHUMKY (eC/M OHU He
1MbPOBbIe) CKAaHUPYIOT C YUETOM H3J/I0KEHHBIX BbIIe peKoMeHAalmil. Ho ciefyeT MOMHHUTh, UTO Upe3MEepHO 3aBBIILAThH
YPOBeHb pa3pellieHust Heljesecoobpa3Ho, Tak KaK pe3Ko Bo3pacTaeT o6weM obpabarbiBaeMoii MH(OPMALHH, UTO IPUBOAUT K
TPyZHOCTSIM B pabote. [l KOMITEHCALMM WMCK&)KeHWH BO3HUKAIOLIMX IIPH HMCIONB30BAaHUH TMOMUTrpaduueckoro ckaHepa
WCTIO/B3YIOT CHelUa/ibHYyH) TEXHOJIOTHIO, KOTOpas BKJ/IIOUAeT: CKAHUPOBaHWE KaTMOPOBOUHOM CETKH, pacueT IMoJis
WCKa)KeHWsI CKaHepa M KOPPeKIMIo IM(POBOr0 CHMMKA C TMOMOIIbI0 TporpamMmel Scan-Correct. CoxpaHsATh LH(pPOBbIe
CHUMKHU crefyet B ¢popmarte .bmp

Hanee co3paercs 6a3a JaHHBIX, B KOTOPOM XPaHATCS NCXO/HbIe LIM(POBLIE CHUMKU U OYAyT XpaHUThCS BCe Apyrue
I/I306PEDK€HI/IH " OaHHbIE, TTI0AB/IEHWEe KOTOPLIX CBA3dHO C ITIOCTPO€HKWEeM W BHEIIHWM OPpHEHTHDOBaHUEM MOJe/In. B rnpouecce
paboThbI MOXKET OBITb CO3[JAHO HECKO/IBKO 0a3 JaHHBIX, HO paboTaTh MOXKHO TOMBKO C TEKYIIIEH.

OkHO 6a3spl [JaHHBIX SIBISIETCS OJHMM M3 OCHOBHBIX 3/IEMEHTOB MHTepdeiica mporpammel. OHO CIYXXUT [IJIs
otobpakeHUs1 HHGOPMALMK O TeKylreii 6a3e JaHHBIX W JiIs BBITIOJIHEHUsI Oriepaliiii Hafl ee 06beKTaMu. OCHOBHBIMU TaKUMU
oTiepaLysMU SIBJISIFOTCS: BBOJ, UCXOZHOM CTepeornaphbl; BHyTpeHHee OPHUEeHTHPOBaHNe CHUMKOB, TeOTPUBsI3Ka JIEBOT'O CHUMKA;
obecrieueHre cTepeornapbl HAOOPOM COOTBETCTBEHHBIX TOUEK; B3aUMHOE OPHUEHTHPOBaHHE CHUMKOB (TIOCTPOEHHE MOJENH);
TiepeHeCeHre OITO3HAKOB Ha HpaBbIﬁ CHMIMOK, BHeIIHee OPHWEeHTUPOBAHHE MOJeJIM, BBIXOJ W3 MOAYJ/id OPUEHTHUPOBAHUA C
COXpaHEHHEM TOTyUYEeHHBIX Pe3y/IbTaToB. PacCMOTPUM KaXXyH0 U3 Orepalivii B OTAeNbHOCTH, HO KOHEUHO 0e3 IeTaln3al|u.

'H]'[H TOro, 4TOOBI BBECTH CHUMKU HY>KHO BOCII0J/Ib30BAThCA BUPTYa/IbHBIMH KJ/lIaBUILIAMKA IIEBI)II‘;I/HPEIBI)II‘/’I B OKHe 0a3bl
JAHHBIX ¥ yKa3aTh B AWAJIOTOBOM OKHe MyThb W MMs bmp ¢aiina, cofepikaliero COOTBETCTBYOIee H300paxeHue. IIpu
BBITOJIHEHVH OTepariyy [IBeTHbIe CHUMKH MO>KHO IIpeo6pa3oBath B uepHO-0esible M U3MEHHUTh MaciiTab u3obpaxkeHusI.

B mporiecce BHyTpeHHero OpPHEHTHPOBAHUsS CHUMKOB (BUPTya/ibHasi K/IaBUIIAa BHYTPeHHee OpPHEHTHDOBaHUe) C
TIOMOIBIO MAPKU YKa3bIBAKOTCA KOOPDAWHATHBIE METKH HA JIEBOM U IIPABOM CHHMKAX, IMOJJIOXKEHHE IJIaBHOM TOUYKU (CMeH.[eHI/Ie
ob6bekTrBa). Kpome TOro, BBOAUTCSA (POKYCHOE PAaCCTOSIHME CHUMKOB, PACCTOSIHUSI MEX[Yy KOODJWHATHBIMU METKAMH Ut
AUCTOPCHA, eC/Ih OHU N3BeCTHHI. B kauecTBe €JVHHL] U3MepeHHA BLI6I/IpaI-OT MUJIJTAMETPBI UJIN ITAKCeJIbI. HEPECHQT nus3 O;[HOIZ
CHUCTEMBbI B APYTYIO JIETKO BBIMMOJ/IHUTD, €C/IM U3BECTHO pa3pelleHre CKaHMPOBaHUA, KOTOPOE€ BBOAWUTCA TIpU TePBOM 3dITyCKe
0asbl.

TeonpuBs3Kka BK/IFOYaeT BBIOOD CHUCTEMBI KOODAWHAT, HaHeCeHWe Ha JIeBbIi CHUMOK OMO3HAKOB U OIOPHBIX
OTPE3KOB, eC/IM Takue ecTb (0 99 eUHHUL] KaXKJOro U3 00BbEKTOB), BBe/leHHe KOOPIHAT Touek Oasuca. Bo3moykeH u mporjecc
pefakTUpOBaHUsL.

B nporpamme 1peiyCMOTPEHO, UTO /iJisi B3AUMHOTO OPUEHTUPOBAHKs CHUIMKOB HE0OXO0/JUMO UMETh KaK MUHUMYM 8
COOTBETCTBEHHBIX TOUEK. HepBLIe TPU BBOJATCA BPYUYHYHO, HO HX IIOJIOKEHHE MOXKeT 6LITL YTOUHEHO C TIOMOIIBIO
MeXaHH3Ma KOppeJssann. 3aTreM MO’KeT 6I:ITL BHAEI‘/JICTBOBHH MeXaHHM3M aBTOMaTH4YeCKOI'O ,q06aBJ'IEHI/IH COOTBETCTBEHHBIX
ToueK. B mporiecce BrIOOpa TOUEK Ha KpaH BbIAAETCs COOOIeHHe O BeMUMHe Ko3(duieHTa Koppessiyu. XopoIio Koraa
oH Gonee 0.9, HO Jake W B 3TOM C/yuyae KOPPEJSILIMOHHBIA MeXaHU3M JaeT cOOU U OrMepaTopy HeoOXOJUMO OCYILECTBIISATh
BU3Yya/IbHBIN KOHTPOJIb. B mporjecce ux BBejeHNsI MO>KHO 3aHUMAThCs PelaKTUPOBAHKEM.

[Ipy B3aMMHOM OpPHMEHTHPOBAHHHY TpOrpaMMa OfpeZesisieT B3aUMHOe YIJIOBOe PAacIoIOKeHHe CHUMKOB B MOMEHT
CbeMKHU ¥ TipeobpasyeT MCXOZHBIe W300pakeHUs1 B TpaHCGHOPMHUPOBAaHHbIe. VIX ellje Ha3bIBAIOT SMHUIIOJSIPHBIMH CHUMKAMH.
Takue I/1306pa)KeHI/IH HWMEIOT Te >Ke LIeHTPbI HpO@KL[Hﬁ, HO OT/IMYAKOTCA TeM, UTO COOTBETCTBEHHbIe TOUKHW HAd HUX HMMET



MPaKTHUECKH OUHAKOBBIE Y- KOOPJUHATHI, UTO 3HAUUTEILHO YCKOPSIET aBTOMAaTUUYECKUH MMOUCK COOTBETCTBEHHBIX TOUEK W
BBITIOJIHEHME OCHOBAHHBIX HAa HEM Orepalyil W3MepeHW W aBTOMaTh4yeckoro moctpoenuss LIMP. TIpu HW3BeCTHBIX
mapamMeTpax BHYTPEHHEIO OpHUEeHTHDPOBAHHs, MPOrpamMMma MCIOJb3yeT K/IacCHUeCKHe YpaBHEHWsl KOJUIMHEApHOCTH [Jis
MHO)KECTBA 1ap COOTBETCTBEHHBIX TOUEK, 33/laBaeMbIX B I0JIyaBTOMAaTHUeCKOM pekume. CYIeCTBeHHBIM MPEHMYILeCTBOM
MPOrPaMMbI  SIBJISIETCSI  BO3MOKHOCTh TIPOBEZIEHHsI B3aUMHOTO OPHUEHTHUPOBAHMS MPY HETOYHOM 3HAHWM [1apaMeTPOB
BHYTPEHHEr0 OpPMEHTHPOBAHHs, UTO [ejaeT BO3MOXKHBIM HCIIOJIb30BaHHE IPOrpaMMbl B 33fauax C HEMOJIHbIM Habopom
WCXOZHBIX [JaHHBIX. B3ariMHOe OpHEHTHPOBaHWE BBIMOJIHSIETCS, €C/TH COOTBETCTBEHHBIX TOYEK He MeHee 8 HakaTWeM Ha
COOTBETCTBYIOLIYI0 BUPTYalbHYIO KIaBUINY. B pe3ysnbTaTe Ha 9KpaHe MOSIBISETCS COOOINeHHe, B KOTOPOM YKa3bIBAIOTCS
3J/IeMEeHThI B3aMMHOT'O ODHEHTHPOBaHUs B 6a3KMCHON CHCTeMe KOOPAWHAT (€C/H PellieHre HalIeHO) MaKCHUMa/lbHOe 3HaUeHHe
OCTaTOYHOTO TIOTepPeYHOro Mapaiakca B MUKCeJIax ¥ ero cpejjHee 3HaueHHe. MO)XXHO BbI3BaTh Tab/HIly COOTBETCTBEHHBIX
TOUEK C Tlapa/UIakCaMU Ha KaKJ0H U3 HUX, UTO [I03BOJISIET M/IOXYE TOUKH YJAlUTh U B3aUMHOE OPUEHTHPOBAHKE TIOBTOPUTb.
CuuTaeTcsi preM/IeMbIM, eCJTH OCTAaTOUHLIE [IOTIepPeyHbIe Mapa/UIaKChl [0 BeJIMYMHE He TIPEBOCXO/ST OJHOrO MUKCea.

[Mpouenypa abCco/mOTHOrO (BHELIHEr0) OPHUEHTHUPOBAHMS MOJENH CIYXKUT [Ajs OMpeZAe/ieHus [apaMeTpoB ee
MPOCTPAHCTBEHHOIO U YIJIOBOTO PACIIOJIOKEHUsI TI0 UMEIOIIMMCSI OTIOPHBIM JIaHHBIM. B KauecTBe OMOPHBIX JAHHBIX MOTYT
WCIIO/Ib30BaThCS OTIOPHBIE TOUKH U (WJTH) OMOPHBIE OTPE3KHU. B 3aBUCUMOCTH OT KOJTHUeCTBa W TUTIA UCITOIB3YEMbIX OTIOPHBIX
JAHHBIX, TIpoLjefiypa abCOMIOTHOrO OpHEHTHUPOBAHWsS II03BOJISIET MOCTPOMTH MO0 CBOOOAHYIO MOZe/b, HMEIOIYIO
MpaBUIbHBIA MaciuTab, HO TMPOM3BOJBHYIO OPHEHTAlMI0 B TIPOCTPAHCTBE, MO0 MOZENb B TIO/b30BATENbCKOW CHCTEME
KOOp/IMHAT (B TOW CHUCTeMe KOOpAWHAT, B KOTODOHM 3aJjaHbl OMOpPHBbIE TOUKW). [/isi TOCTpPOeHMs1 CBOOOJHOW MOpenu
HeoOXoquM JHIIb OfWH (A7 OGosibllell TOYHOCTH Jydllle [BAa) OIOPHBIA OTPe30K, a [Jis IOCTPOEHUs MOJETH B
T0JIb30BaTe/IbCKON CHCTeMe KOODAWHAT — He MeHee YeThIPeX OTOPHBIX TOYeK, C M3BeCTHBIMU X, Y, Z KOOp[MHATaMH.
M36bITOYHOE KOMMUYECTBO OIOPHBIX [AHHBIX II03BOJISIET KOMIIEHCHDOBATh OIUMOKM, BHECEHHbIE Ha 3Tare B3alMHOIO
OPHEHTHUPOBAHMS M3-3a2 HETOUHOCTY [1apaMeTPOB BHYTPEHHET0 OPHEHTHPOBAHHUSL.

[Tepes BHEIIHUM OPHEHTUPOBAaHUEM MOJIENH CIe/lyeT MepeHecTH OMO3HAKU C TTPAaBOTr0 CHUMKA Ha JIeBbIH. [IJist 3Toro
MO>KHO HCII0JIb30BaTh KOPPEJSILIMOHHBIA MeXaHW3M, HO ecid KO03()GWLUMEHT KOppeslud Maj, TO JIydlle 3TO CAenaTh
BPYUHYIO.

ITocne onepaly MepeHOCca OMO3HAKOB BHITIOJHSETCSI BHelllHee (aOCOMIOTHOe OpHeHTHpOBaHue) Mogend. IIpu sTom
B TPOLIECC yPAaBHUBAHMSI MOXKHO BK/IIOUaTh M HEe BK/IFOYAaTb TOYKM 0asuca, KOPPEKTUPOBATh CIIMCOK HCIIOJIb3yeMBbIX
OTO3HAKOB, PeJaKTUPOBAaTh MX KOOPAMHATHI U T.J. OCHOBHBIE pe3y/bTaThl BHELIHEr0 OPUEHTHUPOBAHMS MOKA3bIBAIOTCS B
OKHe, KOTOpOe SIBJISIeTCSl MpeJMeTOM aHaim3a. Ec/Iu pe3ynbTaThl YZOB/IETBOPUTENBHBI, U3 MOAYJIST MOXKHO BBIXOAWTH C
CoxpaHeHHeM pe3ysbTara. [IporpaMma BBIMOIHUT TpaHCHOPMUPOBaHUE U300pakeHHe U CHOPMHUPYET CTePeor300paKeHue,
KOTOPOe MO’KHO PacCMaTpHBaTh YiKe B IPYToM Mogysie StereoDraw.

PaccMmaTpuBaTh CTEPEOKApPTHHY B yKa3aHHOM BBIIIe MOZYJ/Ie, MOXKHO WCIO/B3Ysl aHarTu(GUUyecKue Wi 3aTBOPHbBIE
ouku (1o BbIOOpPY). ITpOCTpaHCTBEHHAsT M3MepHTebHAasE MapKa YIIPAB/sAETCs KaK C KIaBHATyphl, TaK U MBILIbI0. MOXHO
UCIO/Ib30BaTh U Koppessitop. Ha 3KpaHe 0TOOpaXKarOTCsi MPOCTPAHCTBEHHBIE KOODJAMHATHI MapkKu. MOAY/b SIBSETCS
OCHOBHBIM TIPH CheMKe 1oApo6HocTel. OCHOBHBIMU 3/IEMEHTaMU, KOTOPbIE MO>KHO HCITO/Ib30BaTh NPYU HAaHECEHUH CUTYaLUH
U penbeda SB/SIOTCS BEKTOPHBbIE OOBEKTHI: TOUKA, MOJWIMHMS, TOJWIOH M TNPSIMOYTONbHUK. Kakapli M3 BEKTOPHBIX
00BEKTOB UMeeT Habop XapakTepHU3yIIKX ero napameTpoB. YacTh U3 HUX 3a/jaeTCs C [TOMOLIBIO TabIULbI KOZOB, KOTOPYIO
MOXXHO PpeJaKTHPOBaTh W IIOMOJHATH B COOTBETCTBUH C XapakKTepoM u3MepsieMoro o6bekta. OOBeKTbl MOTYT ObITh
CrpynmnupoBaHbl Mo ciosiM. Co3JaHHbIE BEKTOPHBIE OOBEKTHI MOTYT OBITh COXpaHEeHbI, WCIOMb30BaHbI il TOCTPOEHHS
uudporoit Mogeneit penbeda (Mogyse DTM) win 3KCIIOPTHPOBAHBI B APYTHe BeKTOPHBIE JOPMaThl, HAPUMEP MOCTPOEHHUs
LIMP ocHOBaHa Ha ABTOMAaTHYECKOM BBIUMC/IEHUH C TIOMOIIbI0 KOPPEJISIIMOHHOTO arOPUTMa TIPOCTPAHCTBEHHBIX KOOPAUHAT
Habopa Touek M300paKeHus], ONpeZie/sieMbIX PeryJsIpHON CeTKOH, pa3Mep M IOIOKeHHe KOTOPOH 3aJjaeTcst M0/Ib30BaTe IeM.
LIMP 1103BOJISIET JIETKO U C BHICOKOW TOYHOCTBIO TI0JIyYaTh OPTOM300pa)keHre U WCIOMB30BaTh €ro B KaueCcTBe PacTPOBOM
TIO/I/IOKKH TIPU CO3/JJaHUH BEKTOPHBIX 00BeKTOB. BHyTpeHHUI (hopMaTt opTon306pa)keHys HeceT MOJIHYI0 MPOCTPAHCTBEHHYIO
uH(bOPMALIMI0 O TOYKAX MECTHOCTH, UTO IO3BOJISIET BBIUMC/IATH peasbHble METPUUYECKHE XapaKTePUCTHUKU BEKTOPHBIX
06bekToB. CucTeMa MO3BOJSIET CTPOWTH IIOYyTOHOBOE H300pa)keHHe [OBEPXHOCTH pesbeda, MPOU3BOLUTH BBICOTHYIO
OKpacKy penbecha, HATATUBATh PeaICTHUHOe (J1eBoe) M300paKeHHe Ha CETOUHYIO MOJie/b U BU3Ya/IM3HUPOBATh MOTYIeHHYIO
TOBEPXHOCTh B TIPOM3BOJIBHOM pakypce.

B mporpammHoM Mopyne DTM mpeycMOTpeHBI YeThIpe CIOCOOA MOCTPOEHHUs] MOJenu peybeda: perysspHas,
a/lanTvBHasA, T/IafiKasi U ONTUMU3MPOBaHHasi. “PerynspHas ” Mofiesb TIpeAyCMaTpUBAEeT OTpe/ie/ieHe UCKOMBIX TPEXMEPHbBIX
KOOpJMHAT penbeda BO BCeX 33aJaHHBIX TOUYKaX MoJebHON ceTku. Bapuant “I'afkas” mMofens 1o Habopy Touek (TTMKeTOB)
CTPOUT HWHTEPIOJ/USILMOHHYI0 TIOBEPXHOCTh HAa pacTpoBoM u300pakeHuW. Bribop BapuaHTa “AfanTuBHas” MOZENb
PEKOMEHZYeTCsl UCIOJb30BaTh MpU 00paboTKe W300paKEHUM CO 3HAUMTENBHBIMU OJHOCTOPOHHUMH 00/1acTAMU WU
[OCTaTOYHO TIJIaAKUMHU T[OBEPXHOCTAMH. IIpM BHECEHMH 3HAUYMTE/NBHBIX M3MEHEHWH B MOJelb MPH pPYYHOM ee
PeJaKTHPOBAHMY PEKOMEHYeTCs UCIOb30BaTh BapuaHT “OnTuMu3arys’”.

12.2 ITaker PHOTMOD AT

IMporpammubii Moayne PHOTOMOD AT cayKuT [ BBINOJHEHWsS KOMILIeKCa paboT IO TOCTPOEHWI0 U
yPaBHMBaHHIO MapIUPyTHBIX W OJIOYHBIX CeTeld IPOCTPAHCTBEHHOW (GOTOTPUAHTY/SALMHU. JTOT MOAY/Ib MOXET ObITh
WCIIO/Thb30BaH KaK aBTOHOMHas CHCTeMa WM B KauecTBe COCTaBHOM yacTu LW(PoOBOM (HOTOrpaMMETPHUUeCKOM CHCTeMbI
PHOTOMOD.

IMpu ucnons3zoBanuu Moyt PHOTOMOD AT» B coctaBe cucteMbl PHOTOMOD KOHeUHO# 1ie/1bio paboT 1o



TIOCTPOEHUIO ¥ YPaBHUBAHUIO ceTell (POTOTPHAHTYJISILUY SIBJISIETCS OTIpe/ie/ieHre 3HaUeHHH 3/IeMeHTOB BHEILITHero
OpHMEeHTHPOBAHUS CHUIMKOB, KOTOPBIE MCIIO/IB3YIOTCS MPH Moc/eyolel hoTorpaMmMeTprueckoii 06paboTke crepeoriap
CHHMMKOB B TIporpaMMHbIX MoAiy/isix DTM u StereoDraw. B 3ToM ciyuae npu NoCTpoeHUH CeTH (POTOTPHUAHTYJIALMU HeT
Heo0X0MMOCTH BBIOHMPATh CBA3YIOIIMeE TOUKH Ha M300paKeHNAX UeTKUX KOHTYPOB MEeCTHOCTH, TaK Kak HWieHTH(UKaLHs
COOTBETCTBEHHBIX N300pa)KeH!H CBSI3YIOIMX TOUEK Ha BCEX MePeKPHIBAIOIMUXCSI CHUIMKAX IMPOU3BOJUTCS aBTOMAaTHUYeCKH
C TIOMOLL[bI0 KOPPessATOpa WM MHTePaKTUBHO CTePeO0CKOIUYeCcKH.

Ecmm oToTpuaHrysiiiis BEIOMHSETCS /71T OTIpe/ie/ieHrsT KOOPAWHAT U BBICOT TOUEK, MCIO/Ib3yeMbIX KakK OTOPHBIe
Mpy  TIoc/ieayroel (oTorpaMMeTpudeckoil 06paboTKe OJMHOYHBIX M CTEpeorap CHHUMKOB, TO 3TW TOYKA HEOOXOMMO
BBIOMpATh Ha M300paXKeHUsIX UeTKUX KOHTYPOB MECTHOCTH.

ITporpammusiii Mogyas PHOTOMOD AT cocTouT u3 2-x 6/10K0B: MeHemKep MPoeKToB ¥ DOTOTPHAHTYJIALINS.

JuanoroBoe okHO MeHekepa poeKToOB uMeeT 2 3ak/aaAku: [IpoekTsl; Kamepsl.

JlranoroBoe OKHO NPOEKTOB COJIEP’KUT CIHCOK NIPOEKTOB, CO3/JaHHBIX Ha [JaHHOM CTaHL{UM C yKa3aHHueM
YHUKA/IbHOTO UMEHU U JaThl co3/iaHus. CIMCOK MPOeKTOB MOKHO COPTUPOBATh M0 MMEHU WM JlaTe CO37aHusl HaKaTheM Ha
COOTBETCTBYIOLIHM 3ar0/I0BOK.

3aknagka Kamepsl npegHa3HaueHa Jjisi CO34aHVs ¥ PeJaKTUPOBAHMS KaTajiora CbeMOUYHBIX Kamep.
OCHOBHEIE 3Taribl POTOTPUAHTYJISILIUH:
1. ®opmupoBanue 6J0Ka.

2. BHyTpeHHee OpUeHTHPOBaHHUeE.

3. Cospanue kaTanora OlOPHBIX TOUEK.

4. VI3mepeHHe ONOPHBIX TOUEK Ha CHUMKaX.

5. BBoJ MeXKMapIIPYTHBIX CBSI3el U U3MepeHHe TOueK CeTH.

6. BBoza CBA3YIOLMX TOUEK Ha NepeKphIBAIOIIMXCSl CHUMKaX COCeJHUX MapuIpyToB (MesKMaplIpyTHbIe CBSI3H).
7. V3MepeHUe TOUEK CETH.

8. Pabota co cxemoli ceTu.

9. TlocTpoeHue U ypaBHHBaHKE CeTU (OTOTPHUAHTYJISLIUH.

Takum 00pa3oM, B paMKax CT€peoTornorpapuyeckoii CheMKH UCIOo/Ib30BaHKe rporpaMmHoro moayass PHOTOMOD
AT cBsi3aHO C 3TarioM KaMepaJbHOTO CTYIeHUs] CheMOYHOT0 000CHOBAHHUSI.

12.3 TAJIKA

IMporpammMubIii Komrieke «Tanka» paspaboraH B abopatopun Ne22 VITTY PAH u B HacTosiiiee BpeMsi CyI|eCTBYeT
HEeCKOJIbKO ero Bepcuid. OH TipeJHa3HaueH [y co3/aHus U(POBLIX (OTOIIAHOB, OPTOQOTOIIIAHOB U (POTOCXEM, a TaKxKe
LIMP 1 BEKTODHBIX KOHTYPOB OOBEKTOB C UCIOJIb30BAHMEM KOCMHUYECKHMX M a3po(OTOCHEMOYHBIX MaTepuanoB. Kommiekc
obecrieurBaer:

- PaboTy B MecTHOM cUCcTeMe KOOPZMHAT WK B TIpoekiyu ["aycca-Kprorepa B cornamenusx 1942 roza.

- BBOoz MapIIpyTHOM CXeMbl C YKa3aHHeM HarlpaBJIeHHs 3a/1eTa, B3aMMHOT'O PacIioioXKeHHsI a3POCHUMKOB, MTPUOJIKEHHOTO
3HaveHUs1 IPOJ0/ILHOTO U TI0TIePeYHOr0 NlepeKphITHs B MPOLieHTax, KOOPAWHAT 1ieHTpoB doTorpadrpoBaHus

- BBog, cranzapTHOi Tabmuipl Auctopcuy obbektiBa ADA, Tabiuiibl KPeCTOB WM TOJIOXKEHHST KOODJAUHATHBIX METOK U
JPYTYX TIapaMeTpoB BHYTPEHHET0 OPUEHTHPOBAHUS (POTOCHUMKOB. PacueTr ommbOOK CHUMKA C yUeTOM BCeX 3THX JaHHBIX U
C MCII0/Ib30BaHNEM pe3y/IbTaTOB pacyeTa BHYTPeHHEro OpMEeHTUPOBaHMSI BO BCeX JaTbHEMNIINX BHIUMCIEHUSX.

- TIpocMoTp (DOTOCHUMKOB C OJHOBDPEMEHHBIM BBIBOJJOM Ha 3KpaH JI0OOro WX KOJMMYeCTBa, CO3/aHHMe TeXHUUYEeCKOro
TIPOeKTa, CO3/jaHre PerpoAyKLMH HaK|HOTO MOHTaKa U yBesiueHre (parMeHToB (pOTOCHUMKOB.

- PaccTaHOBKY OMOPHBIX U KOHTPOJIBHBIX TOUYEK C BBIBOIOM KOOPZAMHAT IJIaHOBO-BbICOTHOM MOJTOTOBKHU.

- PyuHyl0 1 aBTOMaTHUeCKYI0 PacCTaHOBKY OMNpe/iesisieMbIX TOUYEK 10 30HaM, KOHTPOJIBHBIN MPODer 1o TOUKaM C BBHIBOZOM
Ha 3KpaH abpHCOB TOUeK B 33[laHHOM YBeIUYeHUH, aBTOMATHUECKYIO HeHTU(UKALIMIO TOYeK pa3HbIX (POTOCHUMKOB.

- Bo3MoxHOCTB 06bsiBIeHNS /IFOOBIX (POTOCHHMKOB CTepeoIapoil.

-ITocTpoeHue cTepeoKOHTYPOB 10 crepeomofenu ¢ 3kcroptoM B DXF ¢opmMaT B 3afiaHHOM cricTeMe KOOpPAWHAT TOC/e
npoBejieHus1 610UHOM (HOTOTPUAHTYIISLIUM.

- ABromaruueckoe mnocrtpoeHue IIMP 1no crepeomape C y4yeTOoM BBe/eHHBIX OIlePATOPOM CTepeoTOYeK, IIPOBEepKy U
WcripaB/ieHye octpoeHHou LIMP.

- Pa3BuTtHe aHanuTUUecKoW O0/I0YHON (OTOTPUAHTYMALMUA C YYETOM [AaHHBIX B3aMMHOTO OPHEHTHPOBAHUS KaXKIou
CTepeoIaphbl, ypaBHUBaHMEM BCell MOZIe/IU 1 C BHEIIIHMM ee OpUEHTHUPOBaHHEM.



- Co3panue efquHoi IIMP B yKa3aHHOM oriepaTopoM 006/1aCTH C B3aUMHOM cBozikoii IIMP, moyueHHBIX TI0 CTepeoriapam;
- IlocTpoeHue ropusoHTaneil C pUCOBKOM YTOILEHHBIX I'OpU30HTaseld, pa3psAKOoN rOpr30HTanell Ha KPYTHIX CK/IOHAX,
TIOCTPOeHNeM OepriITprxoB M HaJTMCel B aBTOMAaTHUeCKOM peXHMe.
- Pacuer cMmeljeHusi Touek (POTOCHMMKA M3-3a B/IUSIHUS pesbeda C HUCIIOIb30BaHWEM MOCTpOoeHHOM exnuHOM LIMP,
aHa/MTHUYecKoe TpaHC(hOPMUPOBaHME CHHMKOB B LIM(POBOM BHJE C YUETOM CMellleHHs TOueK M3-3a BJMSHUS perbeda,
HaKJIOHA ONTHYeCKOH 0CH, OLIMO0K CHUMKOB, YCaJKH Ha OTIOPHbIEe TOUKH.
-Co3fjaHre MO3aWYHBIX OPTO(OTOIIAHOB TI0 CEpUM CHUMKOB C HZealbHBIM COBMeIeHHeM BCeX TpaHC(HOPMAIlMOHHBIX
TOYEK CHUMKOB, ()OTOMETPUYECKMM BbIpaBHHMBaHHWeM (OHa W300paKeHWH, CO3JaHHeM 3apaMOYHOTO OQOpMJIEHHs TI0
CYLIeCTBYIOIL{UM CTaHJapTaM, pUCOBKOUM rOpU30HTasIeN.
- CpepactBa crepeoHabmoieHui — crepeoouku Tina «3DMAX» umn «3DBIS» Ha cTaHIuu — B c/iyyae 00pabOTKH CHUMKOB C
nocrpoenreM LIMP 1o crepeomogeny.

BrixogHOl MpoAyKIyel TeXHOIOTHH SIBJISIOTCS: LidpoBble MoZieny penbeda MecTHOCTH, KOHTYpa 00bekToB DXF,
ropusoHTtanu B DXF, mmdpossie ¢otomianbl U GoTocxeMbl, [udpoBbie opTodOTOMIaHb, TBepAble KOMMUA (OTOTIIAHOB C
3apaMOUHbIM 0pOpM/IEHHEM.

ITpu paborte ¢ mporpamMmoit «Tajka» OmMepaTopy CJeJyeT pa3ifuaTh JBe CHUCTEeMbl KOOPJWHAT - BXOJHYHO U
BBIXOAHYI0. /{71 KaXkJ0ro 00pabaTeIBaeMOro poeKTa MOHSITHe BXOAHOMN M BHIXOJHOM CHCTeM KOOPAUHAT (PMKCHPOBAHBIL

Kpome Toro, B rnporpaMMe umeeTcs! IOHATHe BHYTPeHHeH (TOIMOLIEHTPHUUECKOW) CUCTeMBI, B KOTOPO BeAyTCs BCe
pacueThl. JTa CUCTeMa YIOMSIHYTa TOJIBKO ZJIsl IPOSICHEHHUSI CUTYaL[UH, [lepecueThl U3 BXOJHOW BO BHYTPEHHIOIO CHUCTEMY U
3aTeM B BBIXOJHYIO CUCTeMY BeJyTCsl aBTOMaTUUeCKH.

BxogHoli crucTeMol KOOpPJMHAT B JaHHOW BePCHUHU NPOrpaMMBbl sIB/seTCs MO0 MeCTHas cCTeMa KOOpJMHAT, 160
crcTeMa KOOpAMHAT B mpoekuyd [aycca-Kprorepa c pas3bueHveM TeppUTOpPMH Poccuy Ha IIecTHUrpafycHble 30HBL OTY
CHCTEMY Ha3bIBAIOT ellle CHUCTeMOM koopauHaT 1942 roga wmm, At Kpatkoctd, «IlynmkoBo 1942», kak, Harmpumep, B
n3BeCTHOM riporpamme «Mapinfo». B ciyuae MecTHO! cHCTeMBI TOBEPXHOCTh CUMTAETCs TIIOCKOM M HUKAKHUX MCTIPaB/IeHNI
3a KpUBU3HY 3eMJI He BBOAUTCS, OHA JKe SIB/ISeTCS U BBIXOJHOM CHUCTEMOM KOOpAMHAT MPOeKTa.

B cnyuae ucrnosnb3oBaHusl cucTeMbl KoopauHaT ['aycca-Kprorepa (1942 r.) Bce pacueTbl IPOM3BOJSTCS B
TOIMOLIEHTPUYECKON (BHYTpeHHell) cucTeMe KOOpAMHAT. 3aTeM WX IIOCTe[0BaTe/JbHO IlepecueThiBalOT, CHadaaa B
reo/|e3UUecKyto, 3aTeM B reOLleHTPUUECKYO 1, HaKOHell, B TOMOLeHTPUYeCKyt0 cucTeMy. TeM caMbIM yUMThbIBaeTCsl KpUBU3HA
3eMHOI NOBepXHOCTH. BHyTpeHHssl clcTeMa KOOpJMHAT HUKAaK He OTOOpaKaeTcsl Ha 3KpaHe, MHBIMU C/I0BaMH, OIeparop
MOYKeT He 3HaTh O ee CyleCTBOBaHHU. LIeHTp TOMOIIeHTpHUeCKO BHYTPeHHe! CHCTeMbl ITOMeIaeTcs B LJeHTP YKa3aHHOTOo
OIepaTopoOM JIMCTa KapThl MUITMOHHOrO Maciiraba. DTOT JIMCT yKa3blBaeTCs IPH 3aJdHUM TaK Ha3blBaeMOW BBIXOJHON
CUCTeMBbI KOOp/IMHAT.

BeixogHasi cucTemMa KOODJAWHAT 3aflaeTcsi KaK HOMeD OJHOM W3 ILeCTHIPaJyCHBIX 30H U T1epBas OykBa
HOMEHKJIaTypBbl JIMCTa MU/UTHOHHOTO MacmTtaba. Takum o0pa3oM, BXO/HBIE J@aHHBIE MOTYT TPHHAAJIEXaTh JBYM (M Aaxe
Oosee) 30HaM, B TO BpeMsI KaK BBIXO/HbIE - 00513aTe/IbHO O/JHOM U3 HUX.

M3BeCTHO, YTO 3TOT MPOrpaMMHBI TIPOAYKT OblA ompoOoBaH IIpYU pelleHHH TIPOM3BOJCTBEHHBIX 3a7au, U
NIPOZIeMOHCTPUPOBAJ XOPOIIMe pe3y/IbTaThl. B yacTHOCTH, NpH cocTaB/ieHWH M1aHoB MaciuTtaba 1:500 mo aspodoTocHUMKaM
MmacmTaba 1:10000, pacxok[eHHe B PpacCTOSHHSX MeXIy TOYKaMd Ha OpTogoTomjiaHax (C ydyetoM MacmTaba) H
COOTBETCTBYIOIIMU TOUKaMU Ha MeCTHOCTH He mpeBbiianyd 10cm. Kpome Toro, oueHb XOpOIIWi pe3y/bTar ObUI MOJTyUeH
TP COCTaBJ€HUM ITUIAHOB TIO a’3pOOTOCHHMMKaM, KOI/la BHeIlHee OpHEeHTHPOBaHWe MOJeNyd MpOW3BOJWIOCH He TI0
OTI03HAKaM, a 10 KoopJuHaTaM Touek doTtorpadrpoBanus roaydeHHbIM U3 GPS-orpeienieHuil B miporjecce IeTHOChEMOYHBIX
paboT. BeiBogibI:

1. ITporpamMmHBIi IPOAYKT «Tanka» sIBASETCS y)Ke ceiiuac XOopolluel anbTepHaTUBOM AelCTBYIOIUM TeXHOJIOTUSM, B
YacTHOCTH KOMOMHMPOBAaHHOMY METO/Y B €T0 TellepelllHeM BapHaHTe.

2. C wucnonb3oBaHHMeM B MPOU3BOJCTBEHHOM IIpoljecce LM(POBBIX TEXHOJOTUH JIerko coueTaTb IpUeMbl
crepeoTonorpadyuueckoii CheMKH C 0COOeHHOCTSIMH KOMOWHHDOBAaHHOHM JaXe B paMKax OZHOTO TIIaHILIeTa, [TPOU3BOJS
pPUCOBKY penbeda OTKPBITHIX W TIONYOTKPBITHIX YUYacTKOB Ha KOMIIbIOTEpe IIPM pas3/MyYHON CTelleHH YBeJInueHUs
n300paXkeHMs. 3aMeuyeHo, UTO TIPOLieCC HaHeceHHe TOpH30HTased Mmpu 0OpaboTKe CTepeoMojeNv 3aleCceHHOW MEeCTHOCTH
BBIMOJTHSIETCSI 3HAUMTE/ILHO TIPOILIIe, €C/IH 3TO JIe/IaTh IPU 00paTHOM cTepeo3ddexTe.

1. B cBsi3u C U3MeHeHHEeM TeXHOJIOTMH 00pabOTKM CHUMKOB, HOPMaTHUBHYIO JOKYMEHTAL[UIO TTPUETCS TlepecMaTpUBaTh.

12.4 1I®C (Digitals/Delta)
CTaHLus M03BOJISET:
- IIpou3BoauTh COOp AHHBIX KAaK B CTEPEO, TaK K MOHO PEKUME.

- Ucnonb3oBath jyisi cbopa pacTpoBbie ¢aiibl a9pOKOCMUYECKHMX CHHUMKOB IIeHTPasbHOM M TIaHOPaMHOM MpOeKIUd U
CKaHWPOBAHHbBIX KapT U TJIaHOB 1I000r0 pa3smepa.

- IlepemaBath cobupaeMmble AaHHBIE B JIDyTHe CHCTEMBI U HWCIIO/b30BaTh TNPOrPaMMbl B KauecTBe HABWUTAL[MOHHOTO
WHCTPYMeHTa coBMeCTHO ¢ GPS-npuémHrkamu.

- ABTOMaTWYeCKUd BOCCTaHAB/IUBaTh peybed Ayt opTodoTo.



- HWcnosb3oBaTh peJiaKTOP YCJIOBHBIX 3HAKOB C MO/|IEPXKKOH BCEX THIOB YC/IOBHBIX 3HAKOB.
- CHUHXPOHHO U3MEHSITb CMe)KHbIe 0OBEKTHI TIPH PeAaKTUPOBAHUH.

- dopMaTHUpPOBaTh BHIBOJ, MMAPaMETPOB U MOJIeP>KUBATh Pa3/INUHbIX €IUHUL] U3MEPEeHHSI.

- OcymuecTBasTh OBICTPBIN MOUCK 0OBEKTOB 10 JTF000H COBOKYITHOCTH MX MapaMeTpPOB.

-  BpInosnHATE aBTOMaTH4eCcKoe IOCTPOEeHHUs [TOJIMTOHOB U3 "Jlariuy".

- IlpousBozuTh MPUBS3KY K 00bEKTaM, TEKCTOBBIX, rpapruecKrx 1 Ipounx (aiiios.

- CoxpaHATb KapThl B daiisie co cKaTUeM.

- BBbIMONMHATE pacraeBKy 3eMebHBIX YUaCTKOB C YUETOM KauecTBa 3eMeJlb.

HNmeet HHTepq)eﬁC C IIOPTaTUBHBIMUA GPS-HpI/IEMHI/IKaMI/I AJId UCIT0J/Ib30BaHKMSA B HABUT'alJMOHHBIX I1e/IAX.

I'nasa 13 HE@OTOT'PAONYECKUE CBEMOYHBIE CUCTEMbBI

Hedororpadryeckre creMoOuHble CHCTEMBI OTIAYAIOTCSA OT QoTorpaduueckux CUCTeM TeM, UTO B HUX [jisi PeTHCTPaLuu
3JIEKTPOMAarHUTHOTO M3/Ty4eHHs IPUMEHSIIOT HHBIe CeHCOPBI U IpyTHe crioco0sl repegaun w3obpakenus. HCC pa3paboTaHsl
C L|eJIbI0 PaCIIMpPeHHsT TEXHUYeCKNX BO3MO)KHOCTeH a’spo M KOCMHUECKMX METO0B M3y4eHHs 3eMHOW roBepxHOCTH. Ha
KOCMHUUECKHX JIeTaTeJbHbIX alapaTtaX yCTaHOB/JIE€HHbIe CHheMOYHBbIE CHCTEMbI TI03BOJISIOT TO/MydyaTh WH(OpMALUMIO O
mporieccaxX, TPOHUCXOMSAINUX Ha 3eMHOM TTOBEpXHOCTH B peajibHOM WM Osu3pearnbHoM BpeMeHu. Crenuduka KITA
noTpeboBasla KOHCTPYUPOBAaHMsI CBEMOYHBIX CHCTEM CIIELMAJbHOTO BHJA — KOMIIAKTHBIX, MaJoil Macchl |
3/1eKTporoTpe6sieHus], Ha/le)KHbIX B paboTe, C BO3MOXKHOCTBIO Ilepefiaudl MHbOpMaLuy 0e3 MCKakeHUs] Ha IYHKT IpreMa
HeTIoCpe/ICTBEHHO B Tpollecce cbheMKU. CbeMOUHble CHCTeMbl, TpuMeHsieMble B KJIA TmpuMeHsOTCSI ¥ TIpH
a3podoToCheMKaX.

13.1TeneBugenue.

B ocHoBe TeneBusieHUsT T&XKUT (HOTO3MEKTpUUECKH 3(deKT, UCToMb3yeMblil B Tiepe/JaloliX TPyOKax TeseBU3MOHHBIX
Kamep /151 1peoOpa3oBaHMsl ONTHUYECKOrO H300pakeHWs B 3/IeKTPUUECKHE CHUTHa/Mbl. B KaZpOBBIX Te/eBH3HOHHBIX
cHCTeMax, Kak ¥ B KaZIpoBbIX oTorpaduueckux cucreMax, n300pakeHre CTPOUTCS 10 3aKOHY LieHTPaIbHOM ITpOeKLH.
N3o06paxkeHue hopMupyetcst Ha GOTOIIEKTPUUECKOM MOBEPXHOCTH — 3KpaHe (POTOMHUIIIEHH), KOTOPAst IB/ISETCS YaCThIO
TpHeMoIiepearoLiero yCTporcTBa — BUAUKOHA (Mepeatorieid Tpy6Kku). @OTOMUILIEHb BHITIOIHSET Te JKe (QyHKLMH, UTO 1
¢oTorIeHKa, HO OHA WCIO/MB3YeTCs] MHOTOKpaTHO. OnThueckoe n300pa’keHHe C TIOMOLIbI0 00BEKTHBAa CTPOUTCA Ha
dhoTomuIIIeHN.

IIpy npoenypoBaHHMM U300paKEHHSI HA CBETOYYBCTBUTE/bHYI MHUIIEHb OT/Ae/NbHble ee YuyacTKW, BC/Ie/CTBUE
BHYTpeHHero GoTo3ddeKTa, U3MEHSIIOT 3/IeKTPUUYeCcKoe COTPOTHBIeHNe 00paTHO TPOTMOPLMOHAIBHO MX OCBEILeHHOCTH.
B pesysnbTaTe ontrueckoe n300paykeHHe CO3/jaeT Ha MUILIEHH T1071e TI0JIOKUTENBHBIX 3/IeKTPUUECKHX 3apsifioB. BemunHa
3apsifia Ha 3/eMeHTapHOM IuIollajke (OTOMHIIEHH PONOPLMOHaIbHA UHTEHCUBHOCTH TaZlatolllero CBeTOBOrO MOTOKA
(9kcro3uiwn). M300pakeHHe CKaHUPYETCS 37eKTPOHHBIM JIYYOM, UCXOZSIINM M3 37IeKTPOHHOTO TIPOXKEKTOpa, OBICTPO
o0eraroIiM BCIO MOBepXHOCTh MuLleHH. OBpa3oBaHKe y3KOro Jiyua obecrieurBaeT (OKyCHpYIOLIasl, a JBIDKEHHE JTyda
M0 MMWIIIEHU — OTKJIOHSIFOIIasi cucTemMa TpyOKu. PaspelieHre TpyOKW B 3HAUUTENIBHOW Mepe OIpeessieTcs AUaMeTpoM
CKaHUWpytoLero sydya. UeM MeHbIIe ero AWaMeTp, TeM OOJbIle CTPOK CKAaHMPOBaHWS W TeM 0Oojiee MesKve [eTaiu
pasnuuaroTCs B TeleBU3MOHHOM H300pakeHnMH. CoBpeMeHHble TPYOKH KOCMHUYECKMX Te/eBU3HMOHHBIX CHCTEM
obecrieunBaroT 0 1000 u Gosiee CTPOK pa3BepTKH IMpH pa3mepax muiieHW 0,5 — 5 cM. B MOMEHT B3auMO/IeHCTBUS
3/IEKTPOHHOTO Jiyya C 3/IeMeHTapHOW sSUelKOil TMPOMCXOJUT CloXKeHHe 3apsiioB. CyMMapHBIN 3apsi/ IOCTyTaeT Ha
YCUMUTeNb, TI0C/e Yero IepefiaeTcsi MO pajvoKaHaly Ha Has3eMHbIM IYHKT TpHMeMa, TJe TOCTYNUBIIMe CUTHasbl
ripeobpa3syoTcs B n3o0pakeHHe.

OOBeKTUB TeNeBU3MOHHOW KaMepbl BO BpeMsl 3KCIIO3WIWMH CTPOMT w300pakeHHWe cpa3y Bcero Kajpa Ha
CBETOUYBCTBUTE/ILHOM JKpaHe BH/MKOHA, KOTODBI €ro «3arnoMuHaeT» ((UKCHpyeT) Ha HEKOTOpOe BpeMsl.

Cxema me/1e6U3UOHHOLI CoeMKU:

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



B nHTepBane MeXXAy KCIO3ULUAMY 3/1eKTPOHHBIN JIyd TPYOKH, CKaHUPYs 3KpaH BUUKOHA, (OPMUPYeET 3/eKTpPHUeCKUH
BH/IEOCHTHAJI, KOTOPBIM TlepefjaeTcs Mo KaHajaaM KOCMHUecKoM cBsisu. B mpoliecce ckaHupoBaHUst (OTO3/1eKTpryecKast
TIOBEPXHOCTL OYHMIL]AETCSI ¥ TOTOBA K MPHEMY HOBOTO ONTHUECKOTro M300paxeHus. B ciyuae, Korja npsiMasi pafriocBsi3b
HEBO3MOJKHA, pPe3yJIbTaThl CheMKH 3alMChIBAlOTCS Ha MarHUTHBIA HOCHUTENb U TI0C/e BXOJA B 30HY DPaIMOBUAWMOCTU
cOpacblBaroTCsi MO  pajvoKaHaly Ha 3emmo. TeneBW3UOHHbIe  HW300pa)keHHs MeHee  TIPUTOAHBI  AJIs
(hoTorpaMMeTprueCKUX U3MepeHUH, ueM (oTOKaMephl U CKaHEephbl, HO OHU 00eCcreyrBarOT OTepaTUBHOE TOyYeHHe U
nepefauy M300paXeHHUs1 TI0 KaHanaM CBsi3u. Pa3pelaronijasi ClocOOHOCTh UX MOXKET AOCTHYb €AWHHUL] CAHTUMETPOB TIPH
CbeMKe C BepTOJIeTOB U [ieCITKOB MeTPOB IIPHU CheMKe K3 KocMoca. IIpy BBINOHEHUH CheMOK C IOMOILbIO Kamep C
CaMO/IeTOB (BEpPTOJ/IETOB) BO3HHKAET Ppsifi TPYAHOCTEeH, CBSI3aHHBIX C HeOoOXOJUMOCTHIO MPOBOAUTH TIIlaTebHOe
COTJIaCOBAaHME  CKOPOCTM W BBICOTBI ~ TIOJIeTa  JIeTaTeJIbHOrO  armaparta ¢ paboTodl  CHUCTEeMBI.

Takum ob6pa3om Haubosee 3¢hQeKTUBHO Te/leBU3HOHHBIE CHCTeMbl pabOTal0T Ha KOCMHUECKHX —arrapaTax.

13.2 CkaHuUpYyOL1e ONTUKO-3/1eKTPOHHbIE CUCTEMBI

OnNTHUKO-3/IEKTPOHHBIMA CUCTEMaMH Ha3bIBAalOT TIPUOOpPHI, B KOTOPBLIX WHGMOpMalnusA O HabmogaeMoM 00BeKTe
TEePEeHOCUTCST ONITUYECKUM M3/TyueHHeM, a ee repBuyHas 0OpaboTKa CONpPOBOXIAETCS TpeoOpa30BaHUEM 3SHEPTUU
W3yYeHuUst B 3/IeKTPOHHBIM CUTHAJL.
CTpyKTypa MHOTMX COBPEMEHHBIX OITHKO-3JIEKTPOHHBIX MPUOOPOB [JOCTaTOUHO C/0XkHA. OHa BK/IOYaeT Gojbliioe
YKC/IO Pa3/IMUHBIX [0 CBOEH MPHUPOZe W MPHHIMITY JelCTBUs 3B€HhEB — aHAJIOrOBBIX U IU(MPOBBIX Mpeobpa3oBaTesei
/IEKTPUUECKUX CUTHAJIOB, MHUKPOMPOLIECCOPOB, MeXaHMUeCKUX W 3JeKTPOMEXaHWUeCKUX Y3/J0B U Jp.
[HelicTBUe ONTUKO-3/IEKTPOHHBIX ~MPUOOPOB OCHOBAaHO Ha CrOCOOHOCTM K TpUeMy U NpeoOpa30oBaHUIO
3/IEKTPOMArHUTHOTO W3/yueHHs] B Pa3/IMUHBIX JAWara30Hax ONTHUeCKOW 006/1acTu CrieKTpa: OT yJ/ibTpadro/eToBoM, 10
BUAUMOM u MH(pPaKpacHOM.

O6006weHHas cxema pabombl ol11



Cpena
pacnpoCTpaHeHHsA Tipuemunk ' JeKTpoH-

CHrHaAa H3IYdeHHR pi Hbil
Herounux : - TPaKT
HIIVHeHus N [ Hcenenyempiit . '

olbext
®ousl, ] Hpuemnas Brixopanoi
noMexH pi onrHYeckas box

cncTemMa

VICTOUHMK W3/y4yeHUs CO3/laeT MaTepHUasbHbIi HOCUTe/Nb IIO€3HONM HWH(OpMallMM — TMOTOK U3/Iy4YeHUs. OTUM
HCTOYHUKOM MOXeT ObITh caM HcciefyeMblii 00bekT. [IprieMHasi onTHueckas chcteMa cOOMpaeT IMOTOK, HU3TydaeMoi
HabmolaeMbIM OOBEKTOM WM OTP&)KEHHBIA OT Hero, (GOPMHpYeT 3TOT IMOTOK W Hampas/seT ero Ha IpHeMHHK
n3nyueHus. [IpyeMHUK TpeBpalliaeT CUrHA, MePeHOCHMbIN TIOTOKOM W3/yYeHUs, B J1eKTPHUUeCKUid. BrixogHol 610K
¢dopMupyeT curHaja, 1O CBOMM [apameTpaM V/OBJETBOPSIIOLME TpeOGoBaHUsAM TMojyuaress WH(OpMaryu.

Ha snetarenbHBIX armapaTax [JUCTAHL[MOHHOTO 30HJUPOBAHHSI C OMEpPaTWBHOW J0CTaBKOW MHGOpMalMd B KauecTBe
CBhEMOUYHOM CHUCTeMBbI ONTHUYECKOrO AMara3oHa NMPUMeHsIOT ckanupyromue ODIl nnM ckaHepbl. Pa3nuyaroT ONTHKO-
MeXaHHYeCKHe CKaHepbl M CKaHepbl C MaTpPUYHBIMH IPUEeMHHKaMU W3/TyueHHsl /s (OPMUPOBAHUS 37€KTPOHHOTO
n300pa’keHusi, B KOTOPBIX UCIOJb3YIOT JIMHeHHble TIPUEMHUKN WU3y4YeHHsi — TakK Ha3bIBaeMble TIPUOOpPBI C 3apsijoBOM
CBSI3bI0.



(DyHKHUOH(I/le(Iﬂ cxema CKaHupywuwjez2o annapama

SToHHbI
A | mysarens
Cranupyiotice *
:
JEpkang | y
\ Jerekrop j i Boprosoe
if* , -::“”"Ij'—f YowmTeib m aanoMmuaioulee
i bsonduiock | verpolicrso
JeprATEH L | Pajwonepexaionee|
obBekTHB | yerpofcrso

4 I_i_ _:

Anresna /'j-__'“"
H
' | Pamrocuryan i

Hanyuerie 3emu

C mnomomiblo CKkaHepoB GopMHpyeTcss H300pakeHHe, COCTOsILiee M3 MHOXKeCTBA OTZe/bHBIX, MOC/Ie[0BaTebHO

T0JTyYaeMbIX 3/IEMEHTOB 1300paKeHUst - MUKCesen B ripezienax MoJioc.
CkaHMpPOBaHKe MECTHOCTH OCYILECTB/ISIETCS B OHOM HarlpaB/IeHUH 3a CUeT ABW)KeHHUs caMoJieTa (CITyTHUKA) BIiepel, a B
IpyroM (TIeprieHIUKY/ISPHOM JIMHUY TIOJIeTa) — 3a CUeT BpalleHusl Wid KosnebaHust mpu3Mbl (3epkaina). KonebaTtensHoe
riepeMelrieHye MPY3Mbl (3epKasa) B COUETaHUM C [IBI)KEHWEM caMoJieTa (CITyTHUKA) obecrieuriBaeT HelpepbIBHBIA OXBAT
OTIpe/ie/IeHHOM T10/I0CBI MECTHOCTH, pa3Mep KOTOpPOW 3aBUCHT OT anepTypbl (JeHCTBYIOLIEr0 OTBEPCTHSI OMTUYeCKOU
{ cucTeMbl 0OBEKTHBA) CKaHeEpPa W BBICOTHI MOJIETa CaMoJjieTa WK CIyTHHUKA.
B ckaHepax, Kak TMpaBWIO, YCTAHAB/IMBAIOT HECKOJBKO CEHCOPOB,

MO3BOJIAIOIIMX [O/y4aTh W300paKeHUWe OJHOBPEMEHHO B Ppa3/IdUHbIX
CTIeKTpa/IbHBIX KaHaaax. VIHhopMaruto, ToyYeHHYI0 B MPOLecCce CKaHepHOH
CbEMKH, Tepe/laloT B BHje HU(GPOBOr0 M300paXkeHUs MO paZiiOKaHaly Ha
MPUEMHBIA TYHKT WM 3alyChIBAIOT Ha OOPTYy HAa MarHUTHBIA HOCHUTEb.
Marepuanbl CheMKH TIOTpeOUTeIsIM [epeflaloTCs B BHE 3alucu  Ha
MarHuTHOM Hocutene, Harpumep, Ha CJl-guckax, C moc/ieayroLen
BU3yanu3alpiell Ha Mectax 06paboTKu CHUMKOB. I1o CBOMM reoMeTpuuecKuM
CBOMCTBAM U paspellleHHI0 Ha MeCTHOCTU CKaHepHble CHUMKH, KOTOpble

Hasesian

[PHEMHAs] ~
¢ MOoMy4Ya/IMCb Cb€MOYHBIMKA CHCTE€MaMH TI€PBBIX TIOKOJIEHWH, YCTyIlajIn

CTaHLMsI
J‘/\\r\,\Q:‘{w (1)OTOCHI/IMKaM. OpHaKo BBICOKAs YyBCTBUTE/ILHOCTb IPUEMHUKOB U3/Ty4YeHUs
N Y

~. CKAaHEPOB TI03BOJIAET BBINIOJHATE CHEMKY B Y3KHX (HECKOI[I)KO AEeCATKOB

HaHOMETpOB) CIMEKTPA/IbHBIX WMHTEPBa/laX, B TIpeJe/dX KOTOPBIX pa3/INnyud

MeXXy HeKOTODbIMH TPHPOAHBIMH OObeKTaMu 0ojiee UeTKO BBIpa)KeHbl. B
LU(POBBIX JaHHBIX, IOYUYEHHBIX C IIOMOIIbIO CKaHEpOB, OTCYTCTBYIOT

«IIyMbl», KOTOpPBle HEMHHYyeMO IOSIBISIOTCS IIpH QorockeMKe U (oTomabopaTopHOil 00paboTKe CHLEMOUHBIX
MaTepHasoB.

Jlyuliie B MMPOBOM TpakKTHKe CKaHepbl HOBBIX TTOKOJIEHWH IO3BOISIIOT IOJIydaTh MHGOPMALHIO C pa3pellleHHeM Ha
MECTHOCTH /IO €/JUHUL] B CM IIPU ChEMKE C aBUALlMOHHBIX HOCUTesell U 0 Josield U JeCITKOB MeTPOB C KOCMMUECKUX

HOCHUTesel.

CKaHMPYIOIIFe CheMOYHbIe CUCTEMBI (CKaHEephl) OTJIMUYAIOTCS OT APYTUX CUCTEM MPUHLIMTIOM MOCTPOEHUS N300paXkeHusl,
KOTOpOe CTPOMTCSl MyTeM CKaHWPOBaHUs (MpOCMaTpuBaHUsi) MecTHOCTH. CKaHUpYloOllee YCTPOMCTBO BOCIIPUHUMAET
OTPa’KEHHBIN JIEKTPOMAarHUTHBIM TIOTOK OT 3/IeMEHTApPHBIX IUIOM[AZIOK CHUMAeMOro 00BEeKTa, PacIiOIOKEHHBIX BOJb
CTPOKW. Pa3Mep TUIOIIQ[KM 3aBUCUT OT BLICOTHI ChEMKH, MTHOBEHHOTO yTjia W300pa)keHWsl ONTUYECKOW CHCTEMBI
CKaHepa U I10JI0’KeHle OTHOCUTeTbHO OCH CKaHUDOBaHMs. YTOJ 3axXBaTa OIIpejeisieT IIUPUHY I0JI0Chl Ha MEeCTHOCTU
rornepek Harpas/eHUs nojeta. [lepexos OT 0JHOM CTPOKM K APYTroii (MOCTPOYHast pa3BepTKa) MPOMCXOJUT B pe3ysbTare
TOCTYTaTeNbHOTO JBWXKEHUS JieTaTe/JIbHOTO ammapaTta. /[si UCKIOYeHUs] pa3pblBOB MeEXJY CTPOKaMHM CKOPOCTh
CKaHMPOBAHHWS COIJIaCYIOT CO CKOPOCTBbIO U BBICOTOH TosieTa. B KauecTBe CKaHMPYHOIIMX YCTPONCTB NPUMEHSIIOT —



Bpalllarolliecss OINTHYeCKUe 3JIeMeHThI, TJIOCKWe 3epKaja, 3epKajlbHble TMPU3Mbl W NHUpaMuAbl. B cKaHUpyolem
YCTPOWCTBE TIPUMEHSIFOT DPAa3/IMUHbIE TUIBI TIPUEMHUKOB 3/IEKTPOMArHUTHOTO W3/IyUeHUs: TEIJIOBble, (DOTOHHBIE.
Pe3ynbTaThl ChbeMKH B BU/Ie [TU(POBOr0 U300pa’keHuUs MepelatoTCsl Mo paJMOKaHay B MyHKT NpueMKU. Eciu HocuTesb
HaxOAWUTCS BHe PaJUOBHUAMMOCTH, TO JaHHbIe CheMKU 3allMCHIBAIOTCS Ha MarHUTHBIA Hocutenb. IIMpokoe pasBuTHe
MOJIYUW/M  CKAHUPYIOIL[Me CHUCTeMbl, paboTtaroiiyde B WH(pPaKpacHOM 00/1acTh W3/IyuyeHUsi, 3TO CIIEKTpa/bHbIe
pafIiOMeTphI, pPaZMOMeTPUUECKHe KOMITIEKCHI, TelJIOBU3MOHHBIE CUCTEMBI. B 3aBHUCHMOCTH OT (U3UUECKUX W
XUMHYECKUX CBOMCTB CHUMaeMble 0OBEKThI MOTYT OBbITh Terljiee WM XOJIO[jHee, pe3y/bTaTbl U3MepPeHUs] TeMITePaTyphbI
UMEIOT BHJ| aHAJOTHUHBIN (oTorpadmueckoMy H300pa’KeHHWI0 MeCTHOCTH. TOYHOCTh PEerucTpalid TeMIlepaTyphbl
pasnuuHbIMU cucteMamu coctasssieT oT 0,1 mo 0,005°. CbeMKy MOKHO — BBITIOJIHSITh KaK B JHEBHOe, TaK U B HOUHOE
BpeMsi.

13.3 Jla3epHble CHLEMKH

[TpuMeHeHVE ONTHYECKUX TeHepaTOpOB H3/yueHUs — Jla3epOB — IIpHBeJO K pa3paboTKe aKTHBHBIX ONTUYECKUX
CcbeMOYHBIX cucteM. C TIOMOLIBIO Jla3epa 00/Iy4ar0T CHUIMaeMyto I0BepPXHOCTb. OTpakKeHHBIN OT Hee CUTHA/ IIPHHHUMAeT
ONITHYECKasi CUCTeMa. B pe3ysbraTe CbeMKd I[I0yYalOT TpexMepHoe IppoBoe wu3obpakeHHe. OcoOeHHOCTBHIO
JIa3epHOTO Jiy4a SIBJISETCS €ero CIOCOOHOCTh TIPOHWKATh Yepe3 JIMCTBEHHBIM TOKPOB APEBECHON DPaCTUTETbHOCTH.
WMty /ibCHBIN /1a3ep ONTHUECKW COBMeIleH C IJVIaBHBIM JIEITeCTKOM JuadparMbl HarpaBlIeHHOCTH aHTEHHBI, KOTOpast
CKaHMPYeT Jia3epHbIM JIy4OM TI0JIOCY MeCTHOCTH, OObIUHO B HamnpaB/ieHWH II0jleTa caMoJjieTa. Bpems oTpakeHuUs
JIa3epHOro jy4ya OT 3eM/M U JIeCHOM pacTUTeNbHOCTU U3MepsieTCs U NPUBOJUTCA K CKOPOCTH cBeTa. [lonokeHue
camoJieTa Ipy KaKl0M U3MepeHUH (puKcupyeTcs ¢ nomolnbto GPS. BeluMc/sOT BeKTOPHbIe 3HaUeHUs OT camoJsieTa Jjo
3eMJIM U TIOJIy4yaloT UCTUHHBIE KOOPJUHATHI TOUeK OTPaKeHWsI Ha NMOBEPXHOCTH 3eM/IM U Pa3/IMYHBIX yacTell JlepeBbeB.
[ITnpuHa cKaHMpPyeMOM MOJI0ChI MECTHOCTH (32 OZIMH MPOXO0/]) 3aBUCHUT OT yIJla CKaHUPOBaHUS JIa3epHOro JaJbHOMepa U
BBICOTHI T0JieTa camoJsieta. OBBIYHO CKOPOCTh caMoJieta coctasysieT oT 200 go 250 kunomerpoB B yac (55-70 MeTpoB B
cekyHzy), a Beicota oT 300 go 3000 MeTpoB, yroa CKaHUpOBaHUsI MOKeT Aocturath 20 rpaZlyCcoB, 4acTOTa U3/1yUeHHus: OT
2000 go 25000 umiyabcoB B ceKyHAy. HaBuraroHHOe obecrieyeHHe OCYIIECTBISETCS 3a CUET MWCITIOJIb30BaHUS
6opToBOTO GPS, CUHXPOHHO paboratoliero c Ha3eMHOM 6a3oBoit CTaHL{MeM.
MaTepuasbl ChbeMKH MOTYT 00pabaThiBaThCsl KaK Ha GOPTY BepTojeTa (camosieTa), TaK U B KaMepajbHbIX YCIOBHUSX C
TIOMOIIBIO  CMeLUa/IbHBIX MpOrpamM, T03BO/ISIIOLIUX I0Ay4YaTh TeOMeTpUuYecKHe I1apaMeTpbl OT/e/bHO CTOSIIMX
JilepeBbeB U pealbHO uMTaeMble MOP(OCTPYKTYPHbIE XapaKTepPUCTUKH I10JI0Ta IPpeBOCTOsI 110 BCeMy MapIlpyTy ChbeMKH.
W3o06pakeHre mpeCcTaB/sieTcsl B TpexMepHoM Brge. [TosTomy rosb3oBaTeny MoryT paboTarh ¢ Marepuanamu (GoTo- U
BH/IEOCHEMKH, uugposoi MO/IE/TbIO u 6azoit JTAaHHBIX B Haubosee y100HBIX peXxumax.
B cuny cBomx ocobeHHOCTel Jia3epHble CUCTeMbl MPUMEHSIOT il TIOCTpoeHus1 Tipodusiedl pesbed)a Ha TEPPUTOPHSIX,
3aKpBIThIX JiecaMd. OHM 3¢)(eKTHBHBI IPU 00C/IeJOBaHUN JIMHUN 37IeKTporepeiaul. JIMHeliHOe paspelleHue Jla3epHBIX
cucTem 3HAUMTe/IbHO yCTyrmaet thororpaduueckum cucTeMam.

13.4. PaguoBO/IHOBbIE ChEMOYHbIE CUCTEMBbI

Vcnonb30BaHHWe pafMOBOH B KayecTBe HocuTenell MHGopMauuyu 006 00BeKTax 3eMHOI [TOBEPXHOCTH TPUBEIO K
CO37aHUI0 PaArOdU3NUECKHX CHEMOYHBIX CHCTeM. VIX pa3fessioT Ha [Ba K/iacca: WMCIMOJb3YIOLIUe METOJ[ aKTHBHOU
PAaZiMoJIOKALIN U PeTUCTPHPYIOIIHe COOCTBEHHOe M3/yueHre 00beKTOB. U3 crcTeM, OTHOCSIIMXCS K I1ePBOMY KJIAcCy,
Haubosiblilee TPUMEHEHHe MOTYUMIA PaJHo/IOKallMOHHbIe cTaHIMU O0koBoro o63opa (PJIC BO). B ocHoBe ux paboTbl
3a/10)KeHbI TIPUHLIUTIBI PaIMoIoKali. ['eHepaTop, yCTaHOB/EHHbIM Ha GOPTY JIeTaTeNbHOrO armapara, BbipabaThiBaeT
PaZMOBOJIHBI OTPE/IeIEHHON JI/TMHBI, aMIUTATYIbl, MoJsipu3aiii. C MOMOIIBI0 aHTEHHBI PAJJUOU3/TyUeHHe HarpaB/IsieTcs
Ha 3eMHYI0 [TOBEPXHOCTb. [IJIMHBI PaZIMOBOJIH, UCIIO/Ib3yeMble NIPU CheMKe, HaXOJITCs B [uara3oHe oT 1 ¢cM 0 1 M u
bornee. Pexxum U3JTyueHust MOJKeT OBITb HelnpepbIBHbIM WIn VMITYJIbCHBIM.



Cxema CHEeMKU c nomowbto PJIC FO

IMocsie B3aUMO/EUCTBUS ¢ 0OBEKTaMU TIOBEPXHOCTH MPOUCXOAUT MOJY/IMPOBaHUe HeCyIero CUrHaia, U3MEeHsIOTCS ero
UCXO/IHbIe XapaKTepUCTUKU. OTpakKeHHBI MOJY/IMPOBAHHbINA CUTHA/ BOCIIPUHUMAETCs IPUeMHON aHTeHHOH. [1prHsATbIe
CWTHa/bl TIOC/E€ YCWIEHWs TIOCTYMAlOT Ha JKpaH, T/ie TMPOUCXOJUT TIOCTPOUHAs BU3yajM3allysi pe3y/bTaToB
paguonokaiyu. SIpKocTh u306paXkeHUst 00bEKTa 3aBUCUT OT SHEPTUH BO3BPATHUBILErocs: curHana. [lepuuHasi 06paboTka
pe3y/sbTaTOB ~ CbEMKH  BBINOJIHAETCS ~ HA ~ OOpPTy  JieTaTelpHOro  ammapara  WIA —~ Ha  3emre.

IlpomonbHOe paspellleHHMe 3aBUCAT OT pa3Mepa aHTeHHbl WiIM YaCTOTBHI  UCMO/Mb3yeMbIX  paJHMOBOJIH.
YcoBepileHCTBOBaHHbIE Pa/ii0JIOKALIOHHbIe CTAHIUMU M03BOJIAIOT MOMYUYUTh paspellieHyre 0 T0/IH0 CHUMKA C caMoJieTa
Zlo 5 M, pu CbeMKe u3 Kocmoca - zo 20 M.

IIperMy1iecTBO pafjM0IOKALMOHHBIX ChEMOK — MX HE3aBUCHMMOCTb OT MOTOZHBIX YCJIOBUM U CTeNeHH OCBEILeHHOCTU
MecTHOCTH. CHMMAaTb MOYKHO TIDU CIUIOLIHON 00/MauHOCTH, TyMaH W AaXe NOXIb, M03ToMy PJIC-CbeMKy Ha3bIBaroT
«BCEIOorojHoM». CoBpeMeHHble TeXHOJIOTUM 00pPabOTKM CHUMKOB /Ieflal0T BO3MOXXHBIM HCIO/b30BaHue PJIC-CHUMKOB
Juis KapTorpaduyeckux mieneid. [nis ycioBuii Poccru, 0co6eHHO B CeBepHBIX ee IMPOTaX, re OOJBbIIY0 YacTh BpeMeH!
rofia MPUCYTCTBYeT 00/1aYHOCTh, 3TOT (PaKTOP BO MHOTUX CJIy4asX MOXKET ObITh PelIaroluM Mpy BhIOOpe BHU/]A CheMKH
TIpY PaBHBIX XapaKTepPUCTHKaX B MOJb3y PaJHOI0KALMOHHON. Pa[M0IOKA[MOHHYI0 CheMKY TIPUMEHSIIOT JJis U3yueHUs
BO/IHBIX TIOBEPXHOCTEH, Ompe/ie/ieHusi TpaHul] OeperoBbIX JIMHUM, OBPA)XXHOW CETH, 30H IOJTOIUIEHHUS, COCTOSIHUS
TI0CEBOB u T.[.

OCHOBBIBaACh Ha aHalW3e JaHHBIX pa3/MYHBIX HCCIeJOBAaHUM, MOXKHO IoJlaraTb, YTO pafi0JIOKALIMOHHBIE CHEMKU
TI03BOJISIOT O/Ty4YaTh 3HAUMTE/ILHYIO YacThb AONOHUTEeIbHON MH(bOpMaliuy, Heo6X0AMMOl OpraHaM JIeCHOTO X03siCTBa
JUIsl BeZleHWs MOHUTOPHHTA JiecoB. K Hell MOXKHO OTHECTU: [JaHHbIe O pesbede MECTHOCTH; BbICOTe jieca; OMomacce;
YBJI&KHEHHOCTH TI0YB Ha He TOKPBITBIX U MOKPBITHIX JIECOM UM HeMeCHBIX 3eMJIsX; TyOHnHa 3a/eraHusi TPYHTOBBIX BOJ;
rinyOuHa CHera; 30Ha BeYHOW Mep3/0Thl; Oosiee TI0/IHAs XapaKTepUCTHKA 1eCODO0IOTHBIX KOMILIEKCOB; OL|eHKa CTelleHH
OCylLIeHUs] TEeppUTOPHUM B pe3ysbTaTe TIPOBeAEHHs THApoiecoMenvopanvy (OCyIIeHHs); 30HbI TIOATOIUIEHMS,
3a00/1auMBaHusl; BbISIBIEHNE TIOPayKEHHBIX W/ YTHETeHHBIX YUaCTKOB Jieca 0 COZIeP>KaHHI0 BOABI B JIUCTBSIX U XBOE Ha
OCHOBe [JUa/IeKTUUeCKOl NMPOHML[aeMOCTH; Ha/lM4Ke MOoApOoCTa U Mojyl1ecKa Mo/ M0JI0roM Jieca.

[prMeHeHYe PafIMOBOJH B KaueCcTBe HOCHUTe/S MH(GOpMaLun 06 00beKTax 3eMHOW MOBEPXHOCTH TIPUBENIO K CO3JaHHI0
paguodU3MUecKUX ChEMOYHBIX ceTeil. VX pasfiefsioT Ha [Ba Kimacca. 1™ - WCrosnb3oBaHHE MeTOfla AKTUBHOM
paguoniokau ¥ 2°"  perucrtpaius COGCTBEHHOTO W3/Ay4yeHUs O0O0LeKTOB. K TepBOMy K/IacCy OTHOCSATCS
paZiMo/IOKAIIMOHHbIe cTaHIMK OokoBoro o63opa (PJIC BO) -—mpuHimn paboTbl paguosiokanus. ['eHeparop,
YCTaHOB/IEHHEIN Ha 60pTy JIA mepezaeT pajHoBOJIHBI OIpe/ie/IeHHOM AMMHBI, aMIUIMTYAbI, Nossipu3aiyi. C MoMOIbio
aHTEeHHBI paJJOU3/TyueHHe OTIPAB/ISeTCS Ha 3eMHYIO TIOBEPXHOCTb. PeXkM M3/TyueHuUs] MOKeT OBbITb HelpephIBHBIM HITH
HMITY/IbCUBHBIM. Tlocie B3anMozieficTBHsL C 006BbeKTaMu TIOBEPXHOCTH TMPOUCXOAUT MOZY/IMPOBAaHUE HECYIIero CHUTHaa,
W3MEHSIIOTCS er0 MCXO/[Hble XapaKTepUCTHKU. CTerieHb MO/Y/IMPOBaHUS OTpesiensieTcss GU3NMUeCKUMHU U XUMUYeCKUMU
cBoiictBamu 00bekTa. OTpaKeHHBIA MOJYJTUPOBAaHHBIA CHUTHAA BOCIIPUHMMAETCS TIPUEMHON aHTeHHOW. SIpKOCTb
n300paKeHHsI 3aBUCUT OT 3HEPTUM BO3BPATHUBLIEroCs CHUrHazsa. PesysbTaThl CheMKH — HeIpepbiBHAsA Mojoca
pajuooKaluoHHOro n3oopakeHust. Pasperenrie PJIC BO ycrymnaet dortorpaduyeckomy. IIpenMyIriecTBo — He 3aBUCUT
OT TIOTOHBIX yC0BUit 103ToMy PC Ha3bIBarOT «BCEIOTOIHOM».

13.5. CBepXBBICOKOUACTOTHAS paZiuOMeTPUS



CBepXBbICOKOUACTOTHasA pafiiOMeTpPUsi OTHOCUTCA K IIACCUBHBIM MeTOJaM HCCJIeloBaHNsl TIOBEPXHOCTU 3eMJIu.
BrmonHstor ee ¢ nomotibio CBY-paziioMeTpoB, U3MEPSIIOIINX COOCTBEHHOE U3/TydeHHe OOBEKTOB B CIIEKTPATbHOM
untepBase 0,15...30 cM B HecKolbKMX KaHanax. JIuHeiliHoe pa3speliieHne CBY-pafroMeTpoB B 3aBUCUMOCTH OT THIIA
npubopa MOXKeT ObITb OT HeCKOJbKHMX METPOB [0 [eCATKOB KuioMeTpoB U Oosee. [locromHcrBo CBY-cheMku
(hopMHUpOBaHHe BOCIPIHHUMAeMOr0 paJjloOMeTpaMK CUrHaja B IJTyOMHe CHUMaeMoro 00heKTa ¥ BO3MOKHOCTD Tepesjaun
vHpopManui o T[IyOMHHBIX TMpoLjeccax. MMKDOBOJIHOBAas CheMKa MeHee UYBCTBUTeNbHA K W3MEHEHHIO
METEeOpOJIOTUYeCKUX  YCAOBHUM, CMeHe JHA W  HOYM TI0  CPaBHEHHI0O C  TelJIOBOM  CbEeMKOM.

13.6. 3akiroueHue
s pnmutesibHOTO HAOJIOZEHUsT 3a TMOBEPXHOCTBIO 3eMid jyuile Bcero moaxofsaT KJTA. s TIpoBeieHHS CheMOK B

OrpaHMUEHHBIX YC/IOBUSIX XOPOILO MOAXOASAT BepToieThl M OecrMIOTHBIE JieTaTesbHBbIE ammaparbl. B HMHBIX cCryydasix,
OCHOBBIBASICb Ha CpaBHUTEbHOM Tabmuile, camosieTsl SIB/SIIOTCA Oosiee 3¢QeKTHBHBIMH JieTaTe/lbHBIMU CPeZiCTBAMH IS
TIpOBe/IeHHsT CHEMOK.
B ¢otorpaguuecknx cucteMax 37eKTPOMAarHUTHOE W3IyuyeHHe pPEerucCTpUpyrT Ha UYepHO-0elbIX WM  IBEeTHBIX
¢ororpaduueckux reHkax. Ha ¢ororpadmueckux cHuMKax MHbopMarus 06 uccnefiyeMbix 00beKTax 3aluchbIBaeTCsl B BUfle
OINTUYECKUX TVIOCKOCTeH (MM 1jBeTa), COOTBETCTBYIOLUX SPKOCTSIM 3/1eMEeHTOB TIoBepxHOCTU 3eMiu. B HedoTorpadrueckrx
crcTeMax KOAOM HW300paKeHWsl C/IY)KAT CHTHa/, BO3HUKIIMK B TIPHEMHHKE W3/yUeHHUs, KOTODPbIA MpOMOpLFOHaIeH
W3/Ty4eHHI0, TIOCTYNMBIIEMY OT 3/eMeHTa O0beKTa CheMKH. AHa/lOrOBBIM CHIHan mpeobpasyercss B LUpPOBOW BH[.

doTtorpaduueckrie ChbeMOUHbIE CHUCTEMBI SIBISIFOTCSI HEOTepaTUBHBIMU, TaK Kak [ijisl I0CTaBKM 3KCIIOHUPOBAHHOM TUIEHKU
TpebyeTcst TIocafKa JieTaTeJbHOTO armapara WM cOpoc Ha 3emyTio crielianbHOro KoHTelHepa. Celyac ¢ortorpaduyeckue
CbeMOYHBIE CUCTEMBEI ellle HCII0/IB3YEOTCS, XOTsI OHF BO MHOTOM IIPOHTPBIBAIOT OCTa/IbHBIM. BCKOpe, s cunMTalo, OHU HCUe3HYT
BoBce. HedoTorpadudeckne cucTeMbl OTHOCAT K OrepaTtiBHBIM. C MX ITOMOIIBI0 HHGOPMALHS MepeJaeTcs 10 paJuoKaHaIy
B pea/lkHOM BpeMeHM CBheMKM WM 3alMChIBaeTCsi Ha MarHMTHOM HOCHTesle C ToC/efyroileld mepefaueid B 3¢wup.

Hedotorpadmueckre creMOuHBlE CHCTEMBbI OTIMYAIOTCS OT ¢oTorpadryecKux TeM, UYTO B HUX [JIS1 perucTpaLyd
3/IEKTPOMarHWTHOIO ~ M3/y4eHHs TIPUMEHSIOT HHble CEeHCOphl U JipyrMe  CriocoObl repefjaudl  1U300pakeHMs.
Hecdororpadnueckie cucreMbl pabOTalOT C Iiebl0 PACIIMPeHHss TeXHUYeCKUX BO3MOXKHOCTEH a’po- UM KOCMUYECKHX
METO/|0B U3yUeHHs 3eMHOH TT0BepXHOCTU. CbeMOUHbIe CHCTeMbI, YCTaHOB/IeHHbIe Ha KOCMUYeCKHUX JIeTaTe/IbHbIX araparax,
MO3BOJISIIOT TOJTyYaTh MH(OPMAaLMI0 O MpOLeccaX, MPOXOJSAIIMX Ha 3emsie B PeajbHOM WM Ou3peabHOM BpEMEHH.
Creruka KOCMUUECKUX M0/IeTOB NoTpeboBasa KOHCTPYUPOBAHHUS CheMOYHBIX CHUCTEM CIIeLjMaJbHOr0 BH/A: KOMITAKTHBIX,
MajIoif Macchl U 3Heprornorpeb/eHus], Hafle)KHbIX B paboTe, ¢ BO3MOXKHOCTbIO Tepefaur Oe3 McKakeHUs HMH(opMarvu Ha
MyHKT TIpYieMa Herocpe/CTBeHHO B Ipollecce CbeMKM U T.[. CheMOYHble CHCTeMbl, TpUMeHseMble TPU KOCMHUECKUX
CbeMKax, YCITEeLITHO HCTIOMB3YOT B CbeMOYHOM ripotiecce C CaMoJIeTOB " BEPTOJIETOB.
Pa3BuTre TeXHUUECKHUX CpPe/CTB [MCTAHL[MOHHOTO 30HJMPOBaHMs 3eMIM U3 KOCMOCA WJIeT T0 IBYM B3aUMO/IOTIOJHSIOINM
HarpaesieHusiM. [lepBoe M3 HUX OCHOBAaHO Ha (POTOCHEMKE 3eMHOM TMOBEPXHOCTH B BUAWUMOW U GikHedl MK obmactsix
CIIeKTpa U JOCTaBKe OTCHATHIX (POTOTIEHOK Ha 3eMITI0 MPH M0CaJKe CITyCKaeMoro arrapara KOCMHUUecKoro kopabist mbo B
cOpaceiBaeMbIxX KOHTekHepax. K ¢oTorpadupoBaHuio 3eMHON MOBEPXHOCTH MPUCTYMWIN elle B Havana 60-X IT. c1yXObl
cucteM HarmoHansHOH 6e3onactoct CCCP u CIIA. B HazeMHBIX YC/IOBUSIX TIPOM3BOAATCA (HOTOXMMHUECKass 06paboTka
(hOTOTIIIEHKH ¥ U3TrOTOB/IEHME ChbeMOYHOM NMPOAYKIMK. [laHHbIe CbeMOYHbIe MaTepHasbl IpefHa3sHaueHb AJIs pelleHus 3ajad,
He TpeOYIOLIMX ONepaTMBHOIO NMPHUHATHS pelleHWi, HampuMmep, /s MHBEHTapy3allid M KapTorpadHpoBaHUs JIeCOB. OTO
HarpaBsieHue B Poccuu obecrieunBany fjo KoHra XX cronetysi aBromatndeckue (6ecrnimnoraeie) VIC3 cepun «Pecypc-®».
Bropoe HampapsieHWe WCCIe0BaHUsI TIPHPOJHBIX PECYPCOB 3eM/IM M3 KOCMOCA CBS3aHO C OeCITHU/IOTHBIMU OIepaTHBHBIMU
WC3. OHu obecrieunBaOT IMpoBefieHWE CHEMOK B BHAMMOM, WH(PaKpaCHOM M pPaiuOAWara3oHax 3J1eKTPOMarHUTHOTO
cniektpa HedoTorpaduuecKiMM CheMOYHBIMU CPeJCTBaMU M Tiepefiady I0Jy4eHHOM WHQOpMalMud CO CIYTHHUKOB TIO
pajyioKaHasaM B OIEepPaTMBHOM DeXrMe, B TOM UKC/Ie B PEXMMe peasbHOr0 Maciiutaba BpeMeHH, Ha Ha3eMHbIe MyHKTHI
rnpueMa HMHGOpMALUM, TAe TPOU3BOJUTCS ee oreparvBHasg o0paboTka M JocTaBKa moTpeburensm. MHdopmarms
TpefHa3HaueHa Kak /s MCCIe/loBaHMsl ObICTPOTEKYIIMX IPOLIeCCOB Ha IMOBepXHOCTH 3eM/d (Hampumep, oOHapykKeHHe
JIECHBIX TI0)KapOB, TIOBPEX/EHHe JIeCOB HAaCeKOMBIMU-BDeAWTENSIMA W TIp.), TaK W JJIs pelleHrsl 3a7iad, CBSI3aHHBIX C
Pa3HOCTOPOHHMM H3yueHHWeM TPUPOJHBIX PpEecypcoB (HarmpuMep, YyuYeT TeKyIUX W3MeHeHH B JiecHOM (¢oH/e,
WHBEHTapH3aLys U KapTtorpaupoBaHHe JIecoB " T.IL.).
Takum o6pa3oM, TIpoaHa/M3UPOBaB pA3HOBUAHOCTH JIeTaTe/bHbIX —alllapaToB, HeOOXOAWUMBIX [JIsi IPOBeJeHUs
a3pooTOCHEMOK, Ha OCHOBE CDABHUTEJNBHOW TabULIBI, s TIPULIENT K BLIBOJY, UYTO CaMbiM 3(QeKTHBHBIM JieTaTebHbIM
anrapaToM Jyisi IpoBefieHrsT POTOChEeMOK OKasascsi camosieT. B COBOKYITHOCTH CO CKaHMPYIOIIMMU OINTUKO-3/1IeKTPOHHBIMU
CUCTeMaMH, CaMOJIeT, MOXKET IIPOM3BOZUTE BHICOKOTOUHYIO CHEMKY TIOBEPXHOCTH 3eM/IM U B peXkKMe peajbHOI'0 BpeMeHH
nepefiaBaTh IMOJyuyeHHble [laHHble I10 paJMOKaHaly Ha HaseMHble IIYHKT. OTO JeslaeT 00pa3oBaBIIMICS TaHZEM
BOCTpeOOBaHHBIM BCET/a, flesiasi ero OMepaTMBHBIM, HO B TO JKe BpeMsl TIPUTOJHBIM [ijisi TIOBCEeAHEBHOTO HCIIOMb30BaHMSI.



I'VIABA 14 IIOHATHUE O JMCTAHIIMOHHOM 30HIUPOBAHUMN.

B nocnepnue rogpl OypHO pasBUBAIOTCS KOMIIbIOTEpHBIe cpeZicTBa cbopa u o6pabotku mHpopmanuu. Hanpumep,
yoKe TIO/TyYn/d OOoJTbILIoe pacripocTpaHeHre reoMH(OpMal[MOHHbIE TEXHO/IOTHH, aCCOLIMMPYOLHecs ¥ OObIIMHCTBA JTIOZeH C
WCII0/Ib30BaHUEM IIPOTPaMMHBIX IPOZYKTOB, OTHOCSIIMMCS K reorpaduueckuM HHbopmMaroHHeiM cuctemaMm (I'MC). Ho
Hapsioy C HUMH, B 3TH 00/1aCTH aKTHBHO BHEZSIIOTCS MH(OpPMaIOHHbIe TeXHOJIOTHH, UMeoLIe OTHOLleHHe K obpaboTke
MPOCTPAHCTBEHHON WH(OpPMarvi: MeTo/bl I7100anbHOro CIyTHUKOBOrO TO3ULOHMpoBaHus (GPS), MeTo/bI CBSi3aHHEBIE CO
cbopomM wuH(OpPMAIMK B TON€, Ha MECTHOCTH, C TIOMOLIbIO TOPTATHBHBIX KOMITBIOTEPOB, METOZbI, HCIIO/IB3YIOIHe
JUCTaHLIMOHHOE 30HUPOBaHUe 3eMJIU U3 KOCMOCa WK ¢ camosieToB. C MepeHoCoM BCeX OCHOBHBIX Orepariyil o 06paboTke
Y WCIO/Ib30BaHMIO JIaHHBIX CHEMOK Ha KOMIIbIOTEph! TIOSIBUJIMCH CITe[alyi3UpOBaHHbIe MakeThl AJisi paboThl C JaHHBIMU
JUCTaHL[MOHHOTO 30H/HPOBAHUSI.

JucTaHIMOHHOe 30HJMPOBaHKWe — 3TO TEXHOJIOTHs, KOTopasi TpeOyeT crelidryecKux BO3MOKHOCTel 00paboTKH,
TaKMX KaK MHOrOCHeKTpasbHas KjaccuduKalus, reomMeTpuyueckoe TpaHCHOpPMUpOBaHMe U Teorpaduyeckas MpHUBs3Ka
nsobpaxenuit. o 1992 ropa texHosorys 6osblle paccMaTpyBaaach Kak Hay4qHO-UCC/Ie[0BaTeIbCKast U I03TOMY HEKOTOPBIM
obpa3oM otgensiiack oT ObicTpo pactyiiero peiHKa ['MC TexHosorwid. B To ke Bpemss u ¢ororpammerpusi (TeXHHKa
MOJTyueHUst Tororpaduueckoil MHGOPMALM MO CTepeo W300paKeHHs M) TepeBoniack B Ludposyr ¢opmy. OpHa
0CcODEHHOCTD SIBJISIETCS 00ILel /it 3TUX TpeX obactel (AUCTaHIMOHHOTO 30HAUpoBanus, ['VIC u ¢oTorpaMMeTpun) — 3T0
o0s13aTenbHOe TpeboBaHKe UMeTh reorpadUuecKy MPUBsI3aHHYI0 WH(opMario. Te, KTO B CBOMX MPOEKTAX OMMPAETCs Ha BCe
TPY BBbIlIe YKa3aHHble TEXHOJIOTMM, IIpPOrpaMMHOe obecrieueHHe J[O/DKHBI 3aKas3blBaTh Y PasHBIX IOCTaBIIMKOB. s
1rdpoBoii 06pabOTKM CHUMKOB MCTIO/IB3YeTCs Le/bli psifi CIIelani3upOBaHHBIX TIPOrPAMMHBIX TIPOZYKTOB, BBIMYII|EHHBIX
Kak poccuiickumu npousBogutensmu (Tanka, Photomod, Z-Spase 29 u 1.4.), Tak u 3apy6exusiMu (TNT Proffesional, Leika,
Interdraph, Tobin, PCI, ER Mapper, RolleiMetric u nipou.). B HacTosiiee BpeMsi oTorpaMMeTpruiecKrie TOKeTbl CTaHOBSTCS
yacteto ['MIC. LludpoBass dororpaMmerpusi OmMpaeTcs Ha yCIleXd B PasBUTUM LM(POBBIX Kamep, IPOLIeCCOPOB C
TrapasuiesibHOM 006paboTKOM JaHHBIX, AOCTHKEHUH B 00/1aCTH TIOCTPOEHHUS CHCTeM UCKYCCTBEHHOTO MHTe/IeKTa. BakHa posib
L1(POBOI KOppesLyY U300paXkeH M, Tak

Mupoebim nudepom B pa3paboTke MpOrpaMMHOr0 obecriedeHus: At pabOThl C /IaHHBIMU IUCTAHI[MOHHOTO
30H/IMPOBaHMUs (B OCHOBHOM peub MzeT 06 uHbopMalyy, MosyyaeMoi co CIyTHUKOB) siBiisieTcst komnanus ERDAS (Earth
Resources Data Analysis System). IlepBoHa4anbHO OCHOBHBIM HMCTOUHMKOM JaHHBIX (0 90%) Bo Bcex paboTax Oblmm
CbeMKH BHeoKamepamu. C ITPUXOZ0M CaMOJIETHBIX LU(POBBIX CEHCOPOB M CHCTEM KayeCTBEHHOT'O CKaHWPOBaHMS OOBIYHBIX
a3pOCHHMKOB, a3p0(OTOCHEMKA TaKKe CTajla YacThbI0 AUCTAHIIMOHHOTO 30H/UPOBaHMsI.

C peamusarueii Bepcu ERDAS Imagine 8.1 nepsasi nonHodyHkiuoHanbsHasi 'MIC ¢ ncrosnb30BaHUEM JaHHBIX
JUMCTaHLIMOHHOTO 30HJMPOBAHUS CTaja peabHOCTEHIO. IIporpaMmHoe obecrieuene ERDAS Imagine opraHHuHO coefjiHsieT
uudpoBy0 (HOTOrpaMMETPHIO, [JUCTAaHLHOHHOE 30HAVMPOBAaHHE, TPOCTPAHCTBEHHBIM aHanM3 W KapTorpadupoBaHHe B
BEKTOPHOM (opMaTe B OJJHOM TIaKeTe, KOTOPbIA paboTaeT Kak Ha MepCcOHa/MbHBIX KOMIbIOTepax, Tak 1 Ha UNIX pabounx
CTaHLMSX.

O6nacTb TIpUMeHeHUst TTPOrpaMMHBIX MpoAyKToB ERDAS oxBaThIBaeT pasinyHble Cdepbl AesTeTbHOCTH, 0COObIH
WHTepec Tpe/iCTaB/sieT pa3BeKa, J00bIua U KCIUTyaTals MeCTOpoXXJeHni HeTy U ra3a. OCHOBHBIe 337lauyl — IUIOIIaiHOe
KapTUpOBaHUe II0 [AaHHBIM CbEMOK U TeosIorMuecKas WHTEpIIpeTalds aspo U KOCMUYeCKMX H300pakeHWH, pelllaeMble C
TIOMOIL[BI0  CJ/IeAyIOIeli KOMITIEKTAlMK MpoAgyKToB Imagine: Advantage umm Professional, kak 6a30Bble KOMILIEKTHI, C
JornoHuTenbHeIME MozyisiMd OrthoMAX, Radar u Virtual GIS. OcHOBHBIMM T0/Ib30BaTe/IsIMU SIBMISIFOTCS HedTsHbIE U
ra3oBble KOMITAHWM, OPraHW3allid TI0 pa3Befike U [J0ObIUe TOMe3HBIX MCKOIAeMbIX, 110 CTPOMTENBCTBY M 3KCIUTyaTalih
TpyOOIIPOBO/IOB.

B 1nenom, moOble opraHu3alyy, 3aHMMAIOIIMecs TeMaTUYeCKMM M TororpaguyeckuMm [eld¢pupoBaHUeM U
KapTUPOBaHWEM C WCIIO0/Ib30BaHMEM JIaHHBIX KOCMUYECKHX M a3pPOChEMOK — TMOTeHL[HaTbHbIe TI0/Tb30BaTe/H MPOrPaAMMHOTO
obecrieuennss ERDAS Imagine. 3To mporpamMmHoe obOecrieueHHe MOXKET TPUMEHSThCS B JIF0OOM MpHK/IaLHOM o0b6sacTty,
o0ecrieunBasi IOJHBIA LUK/ WCIIOJb30BaHUS [AHHBIX AWMCTAHLIOHHOTO 30H[MPOBAHUs, HauMHas OT IpeZBapHTelbHON
KODPEKI[M W TPaHCHOPMUPOBAHUS CHUMKOB /10 CO3[jaHUs 10 HUM TOMOTpauueckod TMPOAYKIMH W reorpaduuecKux
HMH(OPMALIMOHHBIX CHCTEM.

IMAGINE Essentials

Essentials — 310 sapo suHuu mnpoayktoB IMAGINE, mnpefcraBisieT Co00OH  HeJOPOroW TMPOAYKT  [AJist
KapTorpagupoBaHus. Essentials o3BosisieT UHTErpupOBaTh MHOTHeE pacTpoBbie opMaTh (Takue, Kak GeoTIFF, ESRI GRID,
ER Mapper u MHorue fpyrue) Hapsigy ¢ BektopHod ['MIC mHbopmaieli B euHyI0 cpefy /s ynpaBieHUss U paboThl C
3THUMHU JJaHHBIMU.

IMAGINE Advantage

Imagine Advantage pgomosHsier QyHKUHMOHaNbHOCTH Essentials, TmipencraBmisis —pacmvpeHHble  (QYHKIMN
KapThpoBaHust, 06pabotku n3obpaxenus u I'MIC aHam3a. [JonoHuTenbHbIe GYHKIMK: 0pTOTpaHC)OpPMUPOBaHKE

- BO3MOKHOCTH TeOMeTPUYeCKOro MO/Ie/IMPOBaHMsl pPaclIMpeHbl, BK/IFOUEeHBI eOMeTpUYecKre MO/l CeHCOpPOB
(cranmapTHble aspodoTokamepsl, SPOT u LANDSAT);

- 33/laHKe 3/IeMEeHTOB BHYTPeHHero OpUeHTUPOBaHUs U N1apaMeTpOB KaMephbl: KOOPAWHAT I71aBHOM TOUKH, (POKYCHOIO
PacCTOsIHYS, KOODJMHATHBIX METOK;

- 33/laHUe WM aBTOMaTHuecKoe orpeZiesieHue MONpaBKyY 3/1eMeHTOB BHeIlIHero OPUeHTHPOBAHUS: YI7IOB OTK/IOHEHNs



TJIaBHOTO JTy4ya OT HaJipa U KOOP/MHAT LIeHTPa MPOeKTUPOBaHNS;

- yueT KPUBU3HBI 3eMJIH;

- 33/laBaeMoe T0/Ib30BaTe/IeM UMC/I0 UTepaLnii;

- 33/laHue BbIXO/IHOM MPOeKInY;

- cOOp OTOPHBIX TOYEK C KapThbl, CHUMKA, BEKTOPHOTO CJI0s1, KJIaBUATYPBI;

- UCTIO/Tb30BaHKe TOJIHBIX (X,Y,Z) OMOPHBIX TOUEeK.

VimeroTcst cpeficTBa [jis TeHepanu3aliu roBepxHocTed — Surface Generation (MHTepronSIUs Ha PETYISPHYIO
MoZienb pesibeda). ITOT UHCTPYMEHT TI03BOJIsieT M0/Iy4aTh Pery/sipHyIo L(pPOBYI0 MOJe/b U3 TOYeK C OTMeTKaMH BBICOT U
W30/IMHUH penbeda B BEeKTOPHOM BH/le U JPYTMX BUZOB JAHHBIX. PacimmpeHHble (yHKLUHAM MO3auKH TO3BOJISIIOT C/TUBATh
pa3/nuHble BH/bl B3aMMHOOPHEHTHPOBAHHBIX a3p0 M KOCMHUECKHX 1300pakeHH B ofHO. Ha BBIX0/|e MO3aHKH MOTYT OBITh
TIOTyU€eHbI: e[JMHbINA 00/bIION (alia, HeCKoJbKO (ailyioB ¢ MPOW3BOJBHBIMU TDaHWL[AMU WM CEPUH JIMCTOB B 3aJAHHOMN
cucteme pasrpadku. [l BbIpaBHMBaHMsI KOHTpAacTa C/IMBAaeMOro H300paKeHWsl WCIOJb3YIOTCS pas3/iMuHble alnrOpUTMBI,
JIMHVH CLIMBKY OINpPEeJENSIOTCS aBTOMaTUYeCKW WM BPYUHYIO 10 TIPOM3BOJIBHOW JIMHWHM WK C UCIONb30BaHWEM O0OBEKTOB
BeKTOpHOU KapThl B ¢opmaTe ARC/INFO. [Inst 30H mepeKpbITHsl MOTYT ObiTh BbIOPAHbI PAa3/IMUHbIE BAPDUAHTHI BHIUMCIEHUS]
3HaueHWH pe3y/bTHUPYIOIINX TTMKCeI0B.

Mopynb pacimpeHus OrthoMAX rpejCcTaB/seT coboii BBICOKOIIPOU3BOUTEIEHYIO UG POBYIO
¢ororpammeTprueckyro cucteMy. OCHOBHBIM ee Has3HaueHHEM SIBJISIeTCSl TTOCTpPOeHHe LM(POBLIX Mofeneli penveda U
BBITIOJIHEHWEe opTodoToTpaHCchopMUpOBaHUs. Takke BO3MOXKHO TIpOBeZieHHe (OTOTPUAHTY/SALMY, KaK B TIpeenax
OJMHOYHOTO CHHUMKA, TaK U I10 LIe/IoMY UX OJIOKY.

dororpammerpuueckas nopacucreMa OrthoMAX obecrieunBaeT ONTHMAbHBIM IOZAXOJ K OpraHM3aluM Iporjecca
00paboTKM [aHHBIX, Osarozaps cBoeMmy yAoOHOMYy uHTepdeiicy. TeM cambiM MeToAbl LM(POBOH (oTorpaMmMeTprn
CTaHOBSITCS JOCTYTIHBIMU Jja)ke TeM KaTeropusiM Io/ib30BaTesieli, KOTOpble He MMeIOT CreljaabHOro (hoTOorpaMMeTpUYeCcKoro
obpa3oBaHus. [Jaxxe HOBUUKH, UCTONb3ysl cucteMy OrthoMAX, MOTYT MOyunTh BBICOKOKAUeCTBeHHEIE Pe3Y/bTaThl, a JJIs
OTIBITHBIX ~ MOJb30BaTe/iell MMeeTCsl MHOrO  PACIIMPeHHbIX BO3MOJKHOCTEM, KOTOpble TIO3BOJISIIOT — yBETUYUTh
TIPOV3BO/IUTEILHOCTh M Ka4eCTBO PabOTHI B CJIOKHBIX CUTYyalUsiX. IIporpaMma mo3BoJisieT paboTaTh C pa3nuuHbIMHU TUMIAMU
JAHHBIX, C OOJIBILIMM KOJMYECTBOM CHHUMKOB U MOXKHO 3a/|aBaTh HEOOXOJUMYI0 TOYHOCTb BBIXOJHOTO Marepuasia. JTO
M03BOJIsIeT TMOKO OpHEeHTHUpOBaThb pabOTy Ha BBINOJHEHHE KOHKPETHO IIOCTaB/IEHHBIX 3afad. BbICOK03¢hdeKTHBHbIE
a/ITOPUTMBI, HCIIOb3yeMble A ydeTa ocoOeHHOCTel reoMeTpUM CEeHCOpa, BBIIOJIHEHWS TPUAHTY/SLUH, MOCTPOEHUs
uudpoBoit mofenu penveda (LIMP) u opToTpaHchOpMHUPOBAHUS, TO3BOJISIOT JAOCTUUL CyOMUKCENbHON TOYHOCTH. [JMP
MOTYT COOMpAThCS KaK B TI0J[yaBTOMAaTHUeCKOM, TaK U B MHTEPAaKTUBHOM pexxuMe. LIMP MoskeT ObITH IosiydeHa Kak B BHUJE
peryisipHo Mojenu penbeda (pacTpa), Tak U B BUAe HeperyaspHOW TpuaHryssiuioHHoid cet (TIN). [MomyuenHass [IMP
MO>XKeT HabJF0JaThCs U PelaKTUPOBATHCS B CTEPEOCKOITUECKOM pPeXXUMe.

OpTOOTKOpPPEKTHPOBaHHOe M300pa)keHHe, OyJb TO KOCMHUECKWe WM a’3pPOQOTOCHHUMKH, SIBMSFOTCS CTOb JKe
TOYHBIM MAaTepHasioM [ijii U3MEPEHUs, UTO U KapTa U CBOOOJHO OT 3HAUMTENbHBIX WCKa)KEHWH, CBSI3aHHBIX C pebedom

MECTHOCTH. DTO 03HAYaeT, UTOo MpH Bhibope GokycHOro paccrostHust ADA ( f ) u3BeCTHOU (hOPMYJION:

h
or =——Xr, (14.1)
mf
MOYKHO He PYKOBOJICTBOBAThCsl. DTO YCTPAHSET TaK)Ke MP0OJieMbl CTHIKOBKH I10 KPasiM CHUMKOB TIPH TTOCTPOEHHUH MO3auKH.
HemnocpecTBeHHO B TIpoljecce OpTOTPaHC(HOPMUPOBAHMS MOXKHO 3a/laBaTh pa3Mep IMHUKCeIa U BbIOpaTh HY>KHBIM YUaCTOK.
OHO MOXXeT MPOU3BOUTHCS KaK C UCT0/b30BaHUEM Pery/sipHOM MoJeny, Tak v turna TIN. 4.



KOHTPOJIBHBIE BOITPOCHI

6. Kakyto cbeMKy Ha3bIBarOT IJIaHOBOM ?

7. Kakyto cbeMKy Ha3bIBarOT I1epCIIeKTHBO ?

8. UTo BXOJUT B TEXHUUECKOE 3aflaHie TJIAHOBOU a3po(OTOCHEMKH?

9. Ot uero 3aBucHT MaciuTad ¢pororpadrpoBaHus?

10. [ dero myaHupyrooT npofosbHele (P) v momepeussle ((Q) MepeKpBITHS MeXAY CHUMKAMM CMEXKHBIX
MapuIpyToB?

11. Kakue crioco6el M3roToBieHus pOTOCXeM MPUMEHSIFOTCS B (OTOrPaMMETPUK?

12. Uro Takoe hoTocxema?

13. C yBennMueHHeM pa3MepoOB TeppUTOpHH, IUIOLIa[b KOTOPOM M3MepsitoT Mo ¢oTocxemMaM, TOYHOCTh
pe3sysbTara 6yzer Bo3pactaTts. OObCHUTE UM OIIPOBEPrHETE 3TO YTBEPXKAEHUe.

14. ByayT i1 oaMHaKOBBIMM pacxXo’K[eHHs Ha KOHTPOJMPYeMbIX TOYKaxX INPH M3TOTOBJEHWU KOHTPOJIS IpU
M3TOTOBJ/IEHWH (POTOCXEMBI C OJJHUX U TeX )Ke CHUMKOB pasHbIMU MeToJ,aMu?

15. ITpu orjeHKe KauecTBa M3rOTOB/IeHUsI (OTOCXEMEBI, UTO SIBMSETCS TpeJIIoUTHTebHee Ay0/eT Ui BeIpe3 U
rnouemy”?

16 Ha KakoM 3Tarie 4ye0BeK MO>KeT aKTHBHO BJ/IMSTh Ha KaueCTBO Tosry4aeMoro I/IBO6PEDK€‘HI/IH.

17. OT yero 3aBUCUT GOTOrpapuuecKkoe KauecTso.

18. YTO Ha3bIBAETCS HAKUHBIM MOHTaKEM.

19. C Kakoii 1je/Iblo OLjeHHBaeTcsl (OTOrpaMMeTpHUUecKoe KaueCTBO 10/ TyYeHHBIX CHAMKOB.
20. TTo KakuM TMoKa3aTe/IAM OL[eHUBAETCS KaueCTBO MaTepUaoB aspodoToOChEMKI?

21. Kakue cymecTByIoT crniocoObl MOCTPOEHHS TJIAHOBOM (DOTOTPUAHTYJISALAN?

22. YTo SIBASeTCA pefyKLuell CHUMKA?

23. Kakoit CHUMOK Ha3bIBaeTCsi TpaHCPOPMHUPOBAHHBIM ?
24. Yro Takoe 0HOMAapIIPyTHas (POTOTPUAHTYJIALIMSA?
25. Uro u3 cebst pe/CTaB/sAOT rpaduyeckye ceTu?

26. TlepeuncimTe Crioco6bI TIPOBEPKH MOTMEPEUHBIX CeUeHHH BRIPabOTOK
27. Uro Takoe (hOTOKOHTYPHBIN MeTO[, CbeMKHU?

28. Yro no3BoJisieT 06ecrieunTh puMeHeHre (POTOKOHTYPHOI'O MeTO/lda ChbeMOK BbIPabOTKU?

29. TlepeuncinTe 3/1eMEHTHI BHYTPEHHETO OPUEHTUPOBAHUS

30. [nst "ero mpu ycTaHOBKe (OTOKaMephbl ee ONTHYeCKas OChb YCTAHABIMBAETCS 10 HOPManud K OOBeKTy
CbeMKH U COOJII0/Iat0TCs yCI0BHUSI BEPTUKA/TBHOCTY (POTOIIEHKH U TOPU30HTANIBHOCTH ONTHYECKOM 0CH Kamephl?

31. 7151 uero Mpou3BOJAT MacIITaOMpOBaHWe CHUMKA Ha BbIOpaHHBIE PACCTOSTHUS CheMKU?
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['JIOCCAPUN

Ne HoBble noHATMA CopepxxaHue

n/n

1 aspochoToannapat | PoTorpauyeckmnin
annapaT MPUMEHSAEMbIN
npu CbemMke C
JleTaTesIbHOro annapara.

2 a3pPOCHUMOK doTorpamyeckun CHUMOK
chenaHHbIN C
fleTaTesibHOro annapaTa

3 OMNO3HakKu Feopesnyeckmne
KoopAunHaTbl TOoYyek
MeCTHOCTH,
n3ob6pa3mBLUINXCS Ha
CHUMKaX.

4 KOJIJIMHEeApPHOCTb OTHOLLEeHue
rnapasnenbHOCTN BEKTOPOB:
OBa HeHyJieBbIX BeKTopa
Ha3bIBalOTCA



http://geomech.narod.ru/articles/paa_003/
mailto:panzhin@ural.ru

KONIMHEeapHbIMU, €CNN OHU
neXxxaT Ha napasiefbHbIX
NPSMbIX WAW Ha OAHOWM
NPsMOMN.

Cma3 nsobparkeHuns

Cmas, 3TO HEeYEeTKUN,
HepEe3KNn CHUMOK

HaKOJibl

Hakosnbl  3TO  TO4YeyHble
BMNaAWHbl pa3mepoM 1—2
MM, BO3HMKAIOT B
pesysbTaTe MpoKajblBaHUA
UrNoN OJNHAKOBbLIX TOYeK
Ha poTorpadumax.

doTOoTpUaHrynaun
A

doTOTpUAHrynaLUMa MeTon
onpegeneHns  KoopauHaT
Touek MECTHOCTU no
OoTOCHNMKaM.
Ha3HavyeHnem
doToTpHaHrynaumm
ABNSeTCS cryweHmne
reonesndyeckon cetun C
Lesbto obecnevyeHuns
CHMMKOB OMOPHbLIMM
To4ykamMun, HeobxooUMbIMUK
ons cocTaBieHus
Tonorpadnyeckon KapThbl, U
peLieHns psaga
WH>XEeHEepHbIX 3a4au.

OpTodhoToTpaHcho
p_
MUpoBaHue

OpTodoToTpaHchopMmnpos
aHne (Tonorpadgpuyeckoro
hoTOCHUMKA) npowecc
GoTOorpaMMeTprnYeCcKon
06bpaboTku
Tonorpaun4eckoro
hoTOCHUMKA, Lenbo
KOTOpPOro ABAseTCs
npeobpasoBaHune
Tonorpadn4eckoro
$OTOCHNMKA W3 UNCXOLHOW
npoekunm B
OpPTOroHa bHYIO

rmpoctabnnnsnpyio
Len yCTaHOBKOMN

rupoctabunmsmpyoLine
YCTaHOBKM (BO BpeMs
a3p0hOTOCHLEMKN)
obecneynBatoT ycnoBue
HeobxoQMMOro OTKJIOHEHMS
onTu4eckon ocu oT
BEpPTMKaAN B npepensiax oT
15-30" po 3°
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