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JIner perucrpaunu nivenennii u gonosmennii

AHCHHIJIMHBI
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1 Ilesu ocBoeHMSI AU CIHUILIHHBI

[lenssMu OCBOCHMSI TUCLUIUIMHBI «/{MCTaHIMOHHBIE METOJbI 30HIUPOBAHUS 3€MJIN» CBS3a-
HbI C IIPAaKTHUUYECKOH J1€ATENbHOCTIO YEJIOBEKA B TOM WJIM MHOM IIPOM3BOACTBE. JlUCUMIUINHA SBISIETCA
OJHON M3 HauboJjee CIOXKHBIX HayK, KOTOpas MO3BOJISIET PELIaTh IPUKIIAJHbIE WH)KEHEPHBIEC 3a7ayM.
OCHOBHOH 1LIeNBI0 Kypca sIBIISIETCSI (JOPMHUPOBAHUE Y CTYACHTOB 3HAHUH O IMpolecce MPOBEICHHs CTe-
peodoroTonorpauyeckoil ChbeMKH IpU MapKIIEHAepCKOM 00ECHeueHUN OTKPBITBIX TOPHBIX pa3pado-
TOK, a TaKke npu jAedopMalii WHXEHEPHBIX COOpYXeHHU. V3yueHHne HOBBIX COBPEMEHHBIX CHCTEM
CbEMOYHBIX TPHOOPOB U METO/IbI U3YUYEHUSI ChEMOK COBPEMEHHBIMH TPUOOPaMHU.

2 Mecto nucuunannbl B cTpykrype OOIl noaAroTroBKu crnenuajincToB

Hucnurnnuna «/{ucTaHIIMOHHBIE METObI 30HIUPOBAHUS 3€MJIM» BXOJIUT B 0a30BYIO 4acTh
6noka b1.b.44 oOpa3oBaTebHOM TPOTPaMMBEI.
3amavya IUCHUIUIMHBL «JIMCTaHIIMOHHBIE METO/ABI 30HAUPOBAHUS 3EMIIN» 3aKIoyaeTcs B o0yue-
HUU CTYACHTOB Pa3IU4YHBIM (OTOrPaAaMMETPHUUYECKUM METOaM, a TAKKe TONMOrpapuiIecKoMy U APYTHUM
Bujam kaprorpaduposanusa. Jucrurmuna b1.5.44  «/lucTaHIIMOHHBIE METO/IbI 30HIUPOBAHUS 3EMITH
SIBJIICTCS JTUCUUIUIMHON, BXozsmeld B nmpodeccruoHanbublii ksl OOIl mo HanpaBiIeHHIO MOATOTOBKHU
cnermanuctoB 21.05.04 “I'opuoe neno”, nmpoduias Ned
“Mapxkieiaepckoe 1e1o0”.
Cornacno YII nqucrumiivHa 4uTaeTcs B BOCbMOM CEMECTPE Ha YETBEPTOM Kypce, OTHOCUTCS K 00s-
3aTeNIbHBIM JUCIUTUIMHAM, BApUATHUBHAS YacTh.
VYcnemHoe ycBoeHHME MaTepualia IpeanojaraeT 3HaHUE CTYACHTaMU OCHOBHBIX IOJOYKEHUN
CIIEYIOIUX TUCHUIUINH:
- b1.b.43 I'eone3us;
- b1. B.01 Mapxkmeiinepus
- b1.b.15 UnxenepHas 1 KOMIbIOTepHas rpaduka;
- b1.5.13 Uudopmaruka;
- b1.5.09 Maremaruka;
- 51.5.10 ®usuxka;
- b1.b.14 Xumus.

OOyuaronuiicss JODKEH 3HaTh (yHIaMEHTaIbHbIE OCHOBBI I'€0/I€3UM U MapKILIEHaepuH, Bbl-
MOJIHATH MaTeMaTUYEeCKUE pacueThl U COOJII0JIaTh MpaBUila COCTABICHUS MapKIIeHIepcKux depre-
K€M, B TOM UUCIIE C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHUH.

JucuunnuHa «/lucTaHIIMOHHBIE METObI 30HIUPOBAHUS 3€MIN»  JOJDKHA JIaTh TeOpeThye-
CKYI0 TOJTOTOBKY KBaJU(HUIIMPOBAHHOTO HUCIOJb30BAHUS 3HAHUHM MpPU CIEHUAIBHBIX ChEMKax MU
MpaBWIbHON 00pabOTKE pe3ysIbTaToOB IaHHON ChEMKH.

3HaHUE ¥ YMEHME CTYJCHTOB KBaJH(PHUIMPOBAHHOTO HCIOJIHEHHUS CHEIHATIbHBIX ChEMOK Oy-
YT HEOOXOJUMBI TPU MOJATOTOBKE BHIMTYCKHON KBaTU(UIIUPOBAHHON pabOTHI.

3 Komnerenuun odyuaiomerocsi, popMmupyemMbie B pe3yJibTaTe OCBOEHUS] JUCHUILUIMHBI H
IUIAHMPYeMble pe3yabTaThl 00y4YeHus!
B pe3ynbraTe 0cBOEHUS NUCHUIUINHBI «/lMCTaHIIMOHHBIE METO/IbI 30HAUPOBAHUS 3EMIIH» 00Y-
YaOLIUICs JOIDKEH 00J1aAaTh CIEAYIOMUMU KOMIIETCHIIUAMU:



CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

OIIK-7 ymenuem
OHHBIX MaCCHUBOB

M0JIb30BaThCsl KOMIIBIOTEPOM KaK CPEICTBOM yIIpaBiieHHs U 00paboTku uHbopMaiu-

3HaTh

-OCHOBHbBIE ONPEICICHUS U IOHSTHUS ...; IPH UCIIOJIb30BAHUU KOMITBIOTEPA.
OCHOBHBIE METO/Ibl UCCIIEI0BAHUM, UCIIOIb3YEMbIX B YIPABICHUH KOMIIbIOTEP-
HBIMHU ITPOrpaMMaMH.

OTIpEe/ICNICHUS ... TIOHATUH, Ha3bIBAET UX CTPYKTYPHBIE XapaKTEPUCTUKU;
OCHOBHBIE METO/[IbI U MpaBmiia 00paboTKK HHGOPMAITMOHHBIX MACCUBOB B KOM-
MBIOTEPHBIX MPOTPAMMHBIX 00ECTIEUCHUSIX.

YMmeTn

HpaBI/IHBHO HCIIOJIBb30BAThH KOMHBIOTepHBIe TCXHOJIOTHUUA.

[TpaBHUIBHO KCIIOJIL30BATh 3HAHUE MPOTrPAMMHOI0 00CCIIEYEHHS.

pHOOPETaTh 3HAHMS B HCIIOJIb30BAHHH KOMIIBIOTEPHBIX TEXHOJIOTHI MpH 00pa-
0O0TKE KOHTAKTHBIX CHUMKOB.

KOPPEKTHO BBIpAQXXaThb U apryMEHTUPOBAHHO OOOCHOBBIBATH IOJIOXKEHUS IPEa-
METHOH 00JIaCTH 3HAHMUSL.

Bnanets

IIPAKTUYECKUMU HaBBIKAMHU HUCIIOJIb30BAHMS JIEMEHTOB IIPOTPaMM Ha APYTIUX
JUCLUIIIMHAX, HA 3aHATUAX B ayIUTOPUM I10JIb30BAHUS KOMIIBIOTEPA.

METOAaMHU U PUeMaMH IPOrpaMMHOI0 00eCTIeUeHHU .

OCHOBHBIMM METOJJaMU PELIeHHUs 3ajay B 00J1aCTH YIIpaBJICHUs U 00paboTKu UHPOP-
MaIfH [IPU TEXHOJOTHSIX e (DPUPOBaHUS U TPAHCHOPMUPOBAHHS B KOMITBIOTEP-
HBIX IIPOrpaMMax.

[1K-7 ymeHueM onpeaensTh NPOCTPaHCTBEHHO-TEOMETPHUUECKOE MOJI0KEHHE 00BEKTOB, OCYLIECTBIIATh
He0OXO0IMMBIE T'e0Ie3NYeCKIe U MapKIIeiiepckue n3Mepenus, o0padarbiBaTh U HHTEPIIPETUPOBATH UX

pE3YJIBTATHI

3HaTe

-OCHOBHBIE OIIPEJIENIEHUS IPOCTPAHCTBEHHO-TEOMETPUYECKOE MOJI0KEHUE OOBEKTOB.
-OCHOBHBIE METO/IbI OCYLIECTBIICHUS MapKIIEHEPCKUX U3MEPEHUH C TOMOLIBIO CO-

BPEMEHHBIX MPUOOPOB UCIONIb3yeMbIX B JIM33

-OCHOBHBIE METO/1bl 00paOOTKU U MHTEPIPETALUU PE3yJIbTaTOB ChEMOK C TOMOILBIO
KOMITBIOTEPHBIX TEXHOJOTUI

YMmeTs

-PaBUIILHO OCYIIECTBIIEHUSI MapKIIEHIEPCKIX U3MEPEHHH ¢ TOMOIIbIO COBPEMEH-
HBIX TPHUOOPOB HCHOIB3yeMBIX B JIM33.

-PaBUIILHO ONPENENATh IPOCTPAHCTBEHHO-TEOMETPUUECKOE TI0JI0KEHNE OOBEKTOB.
-IpaBUJILHO 00pabaThiBaTh  Pe3yNbTaThl ChEMOK C MOMOIBIO KOMIBIOTEPHBIX TEX-
HOJIOTHIA.

Bnanets

-IpueMaMu OIpeIeTICHHS MPOCTPAHCTBEHHO- TEOMETPUUIECKOTO MOOKEHHE 00bEK-
TOB.

-IpueMaMu MapKIIeHAepCKUX U3MEPEHHIA ¢ TTOMOIIIbIO COBPEMEHHBIX MPUOOPOB HC-
nosib3yemslx B [IM33.

-IpueMaMu ¥ HaBbIKaMU 00pabOTKHU Pe3ybTaTOB ChbeMOK C TIOMOIIBIO KOMITBIOTEP-
HBIX TEXHOJIOTHM.

[TK-8 roTOBHOCTHIO TPUHUMATD y4acTHE BO BHEJPECHHH aBTOMATH3UPOBAHHBIX CHCTEM YIIPABICHHS

IIPOU3BOJCTBOM
3HaTh -OCHOBHBIE METO/Ibl aBTOMaTU3UPOBAHMS, HCTIOIB3yeMbIe B JIM33.

-OCHOBHBIE METO/IbI BHEPEHUS aBTOMAaTU3UPOBAHHBIX CUCTEM, UCIIOIb3YEMBIX B

JIM33.

-OCHOBHBIE€ METO/Ibl CUCTEM YIIPABJIEHUS] TPOU3BOJCTBOM HCIOJIb3yeMBbIX B JIM33.
YmMmers -IIPaBWJIBHO UCIIOJIB30BAaTh aBTOMATU3ALUIO IIPOLIECCOB.

-IIPaBUWJIbHO BHEJAPSATH aBTOMATU3UPOBAHHBIE MTPOIECCHI, UCTIOIb3yeMble B JIM33.




CTpyKTypHBII

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHIIUU
-IPaBWIBHO HCIIO/IB30BAaTh CUCTEMBbI YIIPABJICHUS IPOU3BOACTBOM HCIIOIb3YEMBIX B
JIM33.
Bnagers -IpUeMaMH aBTOMAaTU3aLUK IPOLECCOB.

-[IPUEMAMU BHEAPEHMsI aBTOMATU3UPOBAHHBIMU IIPOLIECCAMH, UCIIOJIB3YEMBIMU B
JAM33.
-[IpUeMaMu CUCTEM YINIPaBJIEHUs IPOU3BOACTBOM MCNOJIb3yeMbIX B JIM33.

[ICK-4.1 roTOBHOCTBIO OCYIIECTBIISITH IPOU3BOACTBO MAPKILIEHIEPCKO-TEOIC3UUECKUX padoT, onpeie-
JISITh IPOCTPAHCTBEHHO-BPEMEHHbBIE XapaKTEPUCTUKH COCTOSIHUS 3€MHOM MOBEPXHOCTH U HEJP, TOPHO-
TEXHUYCCKUX CUCTEM, ITIOA3CMHBIX U HA3€CMHBIX COOpy)KeHI/Iﬁ u OTO6pa)KaTL I/IH-(I)OpMaI_II/IIO B COOTBCT-
CTBUU C HOPMAaTHBHBIMU TPEOOBaHUSIMU

3HaTe

-BC€ BUBI MAPKIIEHIEPCKO-TEOE3NIECKUX PadoT.

-METO/bI ONIPEAEIEHUS IPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK COCTOSHUS
36MHOW IIOBEPXHOCTH U HEJP.

-METO/bI ONIPEAEICHUS U HAXOKAEHHS B IPOCTPAHCTBE IOA3EMHBIX U Ha3EMHBIX CO-
OpY’KE€HUH C MIOMOILbI0O METO/I0B ChEMOK HCI0JIb3yeMbIX B JIM33.

YMmers

-TIPaBIJILHO MTPOM3BOIUTH MapKIIEHaepCKre pabOThI IPH MOMOIIN COBPEMEHHBIX
NIEKTPOHHBIX CUCTEM.

-PaBUIILHO MTPOU3BOJIUTH HEOOXOAMMbIE ChEMKH Ha TOBEPXHOCTU U B HEJIPaX 3€MJIU
1 0(hOPMIISITD IUIaHBI U KapThl.

-IPaBIJILHO Y KQYECTBEHHO JIEJIaTh PacueThl M 0(OPMIIATE MX B DJIEKTPOHHOM BHJIE
Ha OyMa)KHOM HOCHTEJIE.

Bnanets

-IpueMaMu BCEX MapKIIeHIepcKuX paboT Mpu MOMOIIM COBPEMEHHBIX AIEKTPOHHBIX
CHCTEM.

-IpueMaMi Cb€MOK Ha MIOBEPXHOCTH U B HEJPAX 3€MJIU C IOMOIIbIO CTEpeooTo-
IPaMMETPHH.

-IpueMaMu 1 HaBbIKAMU BEJIEHUS BCEX BUJIOB MapKIIEHAEPCKUX padOT U MPaBUIIbHO-
ro oroOpaXkeHus HHPOPMALIUU B COOTBETCTBUU C HOPMAaTUBHBIMU JJOKYMEHTAMHU.

4 CTpyKTypa U coiepKaHue QU CUUILTHHBI

OO1m1ast TpPyA0EMKOCTh IUCIUILIMHBI COCTABIAET 3 3aueTHBIX eauHuL 108 yacos, B TOM uuce:
— KOHTaKTHas paborta — 54,2 gaca
— ayauTopHas —_51 yac
— BHeayautopHas — 3.15 akax. wacos
— camocTofTenbHas paborta — 18 yaca
-IOATOTOBKA K 3K3aMeHy — 35.7 yacoB

Pasmen/ tema
JUCLUILINHBI

AynutopHas &
KOHTaKTHas |\§ _ o
pabora = § dopma TeKyIero | & =
§ (B axazx. 4a- % S | Bu caMoCTOsTENb- | KOHTPOJIS yCIeBa- SE =
g cax) 5 o HOM eMOCTH | ég 9
Ol x| & =y 4 & = paboTsI npoMexyTouHol | £ & B
=l & EE g a aTTecTalun = ® 3
AR g
5| € BE S§ =




AynutopHas S
KOHTaKTHas |'\Q s
paborta g" § dopma Tekymiero = =
Pasen/ Tema % (B akan. ya- % g Bun CaMOCTOATENb- | KOHTPONIS ycrieBa- g =B
B g cax) 5 HOI e€MOCTH H 3 g %
s Ol x| & s 4 & 2 paboTHI IIPOMEXYTOYHOU | & B E
=l EE g a aTTecTalun = ® 3
ZISEE I8 s o
JdEELRE =z
(@)
1.Tema Bsenenue. 812 [TpopaboTka Jiekuu- [K-7,;
OHHOM TEMBbI [1CK-4-
1
2.Tema Hazemuas ¢oto- 812 8 | 4,2 |[logrotoBka k BO-|3ammuta padotel  |OIIK-7;
rpaMMeTpUs U TEXHOJIOTHS pocam 1o Teme [K-7,
€€ MPOM3BOJICTBA HA Kapbe- [1ICK-4-
pax 1
3. Tema Anspocdotorpam-| 8 | 4 6| 4 |[logrotroBka Kk BO-|3ammuta padorel |OIIK-7;
METpHUsi [pocaM I10 TeMeE [1CK-4-
1
4. Tema [lemmdpupoBanue| 8 | 3 10| 2 |IlogroroBka Kk Bo-|3ammrta pabotsr  |IIK-7;
u TparncHopMUpOBaHUE pocaM Mo TeME [1ICK-4-
a’POCHUMKOB 1
5. Tema ®otocxemsl, poto-| 8 | 2 4 | 1 |IlogroroBka k Bo-|3ammra padotrsr |OIIK-7;
TUJTaHbI pocam 1o Teme IT1K-8
6. Tema Cospemennsie| 8 | 2 4 |IIpopaboTka JeKIu- OIIK-7,
npuOOpBl U METOJIbI CHEMOK OHHOI TeMBbI [1K-8;
JaHHBIMU IpUOOpaMHu. [1CK-4-
1
7. Tema Pemenue ropso-| 8 | 2 6| 3 |IlogroroBka k Bo-|3ammura paboter |OIIK-7,
reOMEeTPHUECKUX 3aj7lady Me- pocam 1o Teme [1K-8;
Tofgamu (OoTOrpaMMETPUH [1ICK-4-
1
HToro mo nucuuninHe 8 |17 34| 18 IIpomexyTouHbIi
KOHTPOJIb IK3a-
MeH

14 yacos, oTBeIcHHBIE Ha PabOTy B MHTEPAKTUBHOU (hopMme.
5. O6pa3oBare/ibHbIe U HH(POPMALIMOHHBIE TEXHOJIOTHH

BakHblii 3a510T yCHENTHOTO OCBOSHUSI y4eOHOTo MaTepuaia — MpakTUdeckue 3aHstus. [Ipaktukym He
TOJILKO HAIpaBJISET U YHPOILIAET IMpolecc OOydeHHs, CIOCOOCTBYET CaMOMOATOTOBKE CTYAEHTOB, HO U
OCTaBJSIET B TIAMSATH TOJYyYSHHBbIC 3HAHUS B BHUJIE PA3NUUHBIX BAPUAHTOB M OTPAOOTAHHBIX TEM 3aHSTHH.
Kpome Toro, yacts cBefeHHH, MPEAYCMOTPEHHBIX MPOrPaMMON, MOXKET OBITh YCBOEHA Ha MPAKTUYECKUX U
CEMUHAPCKUX 3aHATHSAX, YTO PA3TPY3UT TEOPETHUYECKYIO0 YacTh Kypca. Bce 310 Oyner cmocoOCcTBOBATH
Jy4dIlleMy YCBOEHUIO JIEKIIMOHHOT'O MaTepuara.

CaMocTosiTenbHast paboTa CTYACHTOB IO MOATOTOBKE Kypca CTPOUTCS B COOTBETCTBUU C MX HH-
TUBHUTyAIbHBIMA OCOO€HHOCTsMH. OnHaKko 1isi Oosee panroHAIbHOW OpPTaHM3alliy 3aHITHH CIIeTyeT
MPUAEPKUBATHCS CIEIYIOIUX PEKOMEHIAIINM.

1. Ilpuctynas k usydenuto kypca «dororpammeTpus» HEOOXOAUMO MPABHIBHO MOHATH 3HAUe-
Hue Kypca. OCHOBBI, MTOJIyYE€HHBIE B MPOIECCE U3YUCHHS Kypca HEOOXOIUMBI CTyIEHTaM ISl JIyUYIIero
MOHATHSI BBIOPAHHON CIEUAIBHOCTH, KOTOPbIEe HEOOXOAUMBI ISl TOATOTOBKA COBPEMEHHOTO TOPHOTO
WHXEHepa, CIENHUATNCTa ITUPOKOTO MPOUIIs, CIIOCOOHOTO MPHU MOCTOSIHHO YCIOXHSIOUIUXCS TOPHO-




T€0JIOTHYECKUX YCIIOBHSX YCHEIIHO pelaTh MpoOIeMbl TOPHOTO MPOU3BOJACTBA. JlambHEWIIH HayqHO-
TEXHHUYECKHUI MPOTrPecc B YCIOBUAX TOPHOAOOBIBAIONIECH MPOMBIIIIIEHHOCTH CTAHOBUTCS HEBO3MOKHBIM
0€3 BCECTOPOHHET0 M3YYEHHUS M ydeTa NMPHUPOAHBIX YCIOBHH pa3pabOTKU MECTOPOKICHHUN MOJE3HBIX
HCKOIIAEMBIX.

Becbma Oombiioe KoauuecTBO (PaKTUYECKOTO MaTepuaa, NMpeularaéMoro CTyAEHTaM, Kak B JIeK-
IUSIX, TaK U TSI CAMOCTOSITEIIFHOTO M3YYEHHS, TPEIIOIaraeT HHTEHCHBHBIE U CHCTEMAaTHUECKHE 3aH -
tud. llepen Havanom M3ydeHHs Kypca CTyAEHTAM PEKOMEHIYETCs O3HAKOMMTBCS C IOCYIapCTBEHHBIM
CTaH/JapPTOM M Yy4eOHO-METOIMYECKHMM KOMIUIEKCOM AMCLUILUIMH, BKJIIOYas pabodyio MporpaMmy, rie
KpoOMC COACPNKAHUA JUCHUIINIMHBI YKAa3bIBAIOTCA JIMTCPATYPHBIC HCTOUYHUKH, CPCACTBA O6y‘IeHI/I$I " pas-
JeJbI Kypca, BRIHOCUMBIE JUISl CAMOCTOSATENILHOTO H3YUCHHUS.

2. HemocpencTBEHHBIM HMCTOYHMKOM H3YYEHHs] MaTepuaia siBisercs yueOHMK. PaGouas mpo-
rpaMMa JaeT BO3MOYKHOCTb MPEJCTaBUTh OO XapaKTep Kypca U COOTHOIICHHE ero JacTtel. YdeOHas
uHpopmanusa OyAeT 3allOMUHATHCA JIETYe M YCBAUBAThCS 0O0Jiee OCMBICICHHO, €CIH IPEIBAPUTEIBHO
O3HAaKOMHUTBCS C MPOrPaMMON U YCBOHUTH CTPYKTYPY Kypca M 3HaUY€HHE Kax1oro 3jieMenTta. Ecim pabo-
TaTb C MaTCpruaJIOM B TOM IOPAIKEC, B KAKOM OH HU3JIOKCH B y‘Ie6HI/IKe, 110 MMOJIC3HO CBEPATH IMPOYHUTAH-
HOE C IPOrpaMMoii, OTMe4asi B Hell PO IeHHbIEe BONIPOCHl. Ecnu HaXxonuTh B ydeOHUKE CBEIEHHS B CO-
OTBETCTBHH C TIOCJIEJIOBATEIIEHOCTHIO BOIIPOCOB B MPOTPaMMe, TO HECKOJIBKO HAPYIIAETCS] CBOMCTBEHHAS
Ka)XXJI0My y4eOHUKY BHYTPEHHsA JOTMKa noxayu uHdopmanuu. [losTomy nocie npopaboTKu Kakaoro
paszena nporpaMmmbl HEOOXOAUMO MPOBEPSITH CTENICHb YCBOSCHHS YI€OHOTO MaTepuasa, OTBevyasl Ha KOH-
TPOJILHBIE BOIIPOCHI, TAHHBIE B KOHIIE KaXKIOH TEMBI.

3. Mexanunueckoe 3a3yOpuBaHNE TOJIBKO KOHCIIEKTA JICKIMH JaeT B JIy4IIeM CIydae yIAOBIETBOPH-
TENIFHYIO OIICHKY, a IPU HAIWYHUU CUCTEMATUYECKUX MPOIYCKOB JEKINH U TaDOpaTOpHBIX 3aHATUI OT-
CTaBaHUEC CTAHOBUTCA XPOHUYCCKHUM U IIPUBOAUT K HCAOIIYIICHHUIO K CCCCUMH.

Jlekuuy HyXKHO MEPEYUTHIBATh CPa3y WM 4epe3 JIeHb Mocie ciaymanus. K npakTnyeckum 3aHaTH-
SIM HY)KHO BBIYYHTh COOTBETCTBYIOIIUI pa3ell JIEKIIMOHHOTO Kypca M COOTBETCTBYIOIIHUI pa3zen yueo-
HuKa win nocodus. CamocrostenbHas padoTa 10 U3y4EHUIO IEPBOUCTOYHUKOB, HHCTPYKTUBHOT'O MaTe-
puana, ormMcaTeIbHON YacTH TUCIHIUIMH COTJIACHO CTaHIApTy 3aHMMAET MPUMEPHO CTOJBKO K€ BpeMe-
HU, KaK U ayAUTOPHBIE 3aHATHSL.

4. CTYIIGHTBI, KOTOPBIC BEAYT KOHCIICKT MPOYUTAHHOI'0O, 3aHOCAT B HETO OCHOBHBLIC ONPCACIICHMA,
KJII0YeBble LU(POBbIE JaHHBIE, OTBETHl HA KOHTPOJbHBIE BOIPOCH! U T.II., 00JIee OCHOBATEIBHO MOCTH-
raloT MPeaMeT, KaK MIPAaBUIIO, YCHENTHO CAAI0T YK3aMEH.

6 YueGHO-MeTOANYECKOE 0fecTievyeHre CAMOCTOATEIbLHOIH PaGoThI CTY1eHTOB

AynuropHas mpakTHueckasi paboTa CTYAEHTOB OCYIIECTBISETCS UHANBUAYAIBHO U 10/ KOHTPOJIEM
npenojaBaTens B BUae 0(hopMIIeHUS TPAKTHUECKUX B COOTBETCTBUH C TPEOOBAHUSIMH U CTaHAApTaMHU
y4eOHOT0 3aBEICHUSI.

BHeaynurtopHas camocTosiTeNibHas paboTa CTy/IEHTOB OCYILIECTBIISETCS B BHJIE YTEHUS U TPOPa0dOT-
KH JICKOHMOHHOI'O Mar€puralia u CHpaBOqHOfI JIUTEPATYPhI, UCIIOJB30BaHUA KOMIILIOTCPHBIX TEXHOJIOTUH
U CeTeid, a Takke paboTy B OMOIUOTEKE ¢ KOHCYIbTAIMSIMU MPENO1aBaTENs.

Paznen/ Tema Bun camocrositennbHOM Kon-Bo
DopMBI KOHTPOJIS
JICITUTUTAHBI paboTHI 4acoB
1.Tema nazemuas ¢oro- | Coznanue paboueld ChEeMOYHOMN 4,2 3amuTa paboThl

rpaMMeTpUsi M TEXHOJO- | MapKIIEHIEPCKOW CEeTH € MOMO-
I'¥sl €€ NIPOU3BOJCTBA HA | IIbI0 KOHTAKTHBIX CHHUMKOB Ka-

Kapbepax; pbepa

2.Tema adpodoTorpam- | Pacyersl TEXHUYECKOTO MPOEKTa 4 3ammta paboThI
METpHUsI a’poOTOCHEMKHI

3. Tema o6pabotka 2 3amura paboThl

a’po(OTOCHUMKOB ~ Ha




Pasnen/ tema Bun camocrosteapHOM Koi-Bo
@OpMBI KOHTPOJIA
JUCITUTLIAHBI paboThI 4acoB
aHaJIOTOBBIX cTepe-
ornpubopax.
4. Tema oueHka kaye- | BeruncieHue mpoeKTHOTO MOJIH- 1 3ammTa paboThl
CTBa MaTepUaJiOB a’3poO- | TOHA W COCTABJICHHE YepTexa
dboTochemKH; MIPOEKTHOT'O MOJUTOHA
5. Tema npemmdpupoBa- | BeruuciaeHue 3JeMEHTOB Kpyro- 4 3ammTa paboThl
HUE U TpPaHCPOPMHPO- | BOW KPUBOH B TOHHEISX METPO-
BaHUE a9POCHUMKOB MOJINTEHA
6. Tema wusroroBienue | JletabHOE paccMOTpeHHE Je- 3 3amuTa paboThl
oIHOMapUIpyTHON  (0- | POPMAIIMOHHBIX MPOLIECCOB MPH
TOCXEMBI; CTPOUTENLCTBE TOHHEIEH
HToro nmo tucuunjinue 18,2 IIpomMexxyTOUHBII
KOHTPOJIb 9K3aMeH

OueHovHbIe CpeaCcTBA /1JIsl TEKYLIEro KOHTPOJIS yCIIeBAeMOCTH, IPOMEKYTOUYHOM aTTeCTALMU 110
HTOraM OCBOEHHS AU CIUIINHBI
Jlomamnue 3aganus
Jomamaee 3amanue Nel
N3yuuTh ciemyromne BOMPOCHL: YTO Takoe Hayka «DoTorpaMMeTpusi», ee coiepKaHue U 3aJ1a4u, CBSI3b
€e ¢ IPYTMMH HayYHBIMH TUCIUTUIMHAMHU.

Homamaee 3amanaue No2
N3yunTh BUIBI HA3€MHOW W BO3YIIIHON ChEMOK, TEXHUYECKHE CPEICTBA JJIsl BHITIOJIHEHUS] ChEMOK, Me-
TOJIBI TIOJIEBBIX pa0oT, KIacCU(PHUKAIUS a9POCHEMOYHBIX CETEH.

Jomamnee 3agaaue Ne3
Cnenath BEIOOp TapaMeTpoB a3poPoTOCHEMKH JiJIst (HOTOTPAMMETPUIECKON 00pabOTKH CHUMKOB.
N3y4nTh NpOCTPaHCTBEHHYIO aHATUTUYECKYIO (POTOTPUAHTYJIISAINIO, KIacCuPUKAIUS eI PUPOBAHUS

Jomamaee 3amanne Ne4
N3yunTh TexHomoruo 1udpoBoit crepeodoTorpaMmMeTpHH.

OTBeTHTH Ha ITOCTABJICHHBIC IpenoaaBaTeyIcM BOIIPOCHI 11O PE3YyJIbTaTaAM JOMAITHUX 3aJIaHHI.

7 OueHo4YHbIe CpeACTBA 1JIsl POBeAeHHUs IPOMEKYTOUHON aTTecTAlluM

B o0pa3oBaTensHOI TporpaMMe CrieliaInTeTa Mo JUCIUTUTHHE J{NCTaHIIMOHHBIE METOIBI 30HIMPOBa-
HUS 3€MJIM BKJIIOUEHb! creaytomue komnerenuuu: OIIK-7, TTK-4, [IK-7, T1K-8, IICK-4.1. B pe3ynbraTe
OCBOCHHS JTUCITUTUITMHBI O0YJArOITUICS JOJIKEH:

3HaTh BO3MOXXHOCTH, C(epbl MPUMEHEHUSI U 0COOEHHOCTH METOAUK (OTOrpaMMETPHUUECKUX Me-
TOJIOB; CITyTHUKOBBIE TEXHOJIOTUH MO3UIIMOHUPOBAHNUS M JUCTAHIIMOHHOTO 30HAWPOBAHUS; TEXHOIOTUU
U TIPUEMBI IPOBEJICHUSI ChEMOK, M X KaMepaJIbHYI0 00paboTKY;

yMeThb HCIOJBH30BaTh IMMOJYYEHHBIH MaTephall (CHHUMKH) JUIsI COCTAaBIICHHS KapT, U pPEIICHUS
NPUKIIAJIHBIX 33/1a4;

BJIa/IeTh HaBBIKAMU PA0OTHI C MPOTPAMMHBIM 00€CTICYCHUEM.
— Ha OLIEHKY «OTJIMYHO» — 00y4JaloUiics MOKa3bIBACT BHICOKUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIE-
ternuii - OIIK-7, IIK-4, T1K-7, I1K-8, [ICK-4.1,




— Ha OIEHKY «XO0POI0» — 00YyJarONIHiics MOKa3bIBAET CPEAHHUIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIE-
tennmii - I1K-4, I1K-7, IIK-8, IICK-4.1,

— Ha OIEHKY «y/10BJETBOPUTEIbHO0» — O0yUYAIONIUIICS MTOKAa3bIBAET IOPOTOBBINA YPOBEHB CHOPMHUPO-
BaHHOCTH kommeTenumii - OIIK-7, I1IK-4;



CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeacTBa

OIIK-7 ymeHueM nosiab30BaThCsi KOMIIBIOTEPOM KaK CPEICTBOM YIPaBIIEHUS U 00paOOTKH HHPOPMAILIHOHHBIX MAaCCUBOB

3HaTh

-OCHOBHBIE ONPEICIICHUS U TOHITHS
IIPH UCIIOJIB30BAHUU KOMIIBIOTEPA.
— OCHOBHbBIE METO/Ibl UCCIIEI0BA-
HUH, UCTIONBb3YEMBIX B yIIPaBICHUU
KOMITBIOTEPHBIMU MTPOrPaMMaMH.

— OIpEeNeseHus MOHSATUH, Ha3bIBa-
€T UX CTPYKTYPHbIE XapaKTePUCTH-
KW,

OCHOBHBIE METO/JIbI U MIpaBHIIa 00-
paboTku nH(GOPMAITMOHHBIX MaCCH-
BOB B KOMIIBIOTEPHBIX IPOTPAMM-
HBIX 00CCIICUCHHSIX.

Teopernyeckue 3HaHHSI KOMITBIOTEPHBIX IIPOrPaMM IPUMEHSEMbIX JUIS CO3JaHUs TOIIOTpa-
(uvecKrx IIaHOB U KapT.
Tanka, Photomod, Z-Spase 29

YMmeTn

— IlpaBWIBHO HCMIONB30BATH KOM-
MBIOTEPHBIE TEXHOJIOTHH.

— IlpaBuiabHO HCHIOIB30BATH 3Ha-
HUE MPOTPAMMHOT0 00€CTICUEeHUSI.

— MpHOoOpeTaTh 3HAHUS B HCIIOJIb-
30BaHUHM KOMITBIOTEPHBIX TEXHOJIO-
rMid 1mpu 00paboTKe KOHTAKTHBIX
CHHMKOB.

— KOPPEKTHO BBbIpaXaTb U apry-
MEHTHPOBAHHO OOOCHOBBIBATH I10-
JIO’)KEHHS TIPEJMETHOM 001acTH 3Ha-
HUSL.

[TpakTyeckue paboThl pacCUUTATh C MOMOIIBIO TPOrPAMMHOTO 00eCIeUeHHUS.

Pa6ora 5
Beruucnenye norpenHoCTH onpeAeaeHns IO CeUYeHHsI BBIPAOOTKU U MOTPEUTHOCTH
omnpeneneHus 00beMa BIpaOOTKH.
Llenb paboThI: 03HAKOMJICHHE CTYIEHTOB C BBIYMCIECHUSMH MOTPEIIHOCTU MIPH OIpeIeIeHUH
CEYeHHUs BBIPAOOTKU U IPH OINpeneIeHUH 00beMa BhIPAOOTKU MPH (POTOKOHTYPHOH ChHEMKE
MOJI3€MHOM BBIPAOOTKH.

Bnanets

— TPaKTHYECKUMH HaBBIKAMH HC-
MOJTE30BaHMS DJIIEMEHTOB TIPOTPAMM
Ha JIpYTUX TUCHMILIMHAX, Ha 3aHs-
TUSIX B AyJUTOPUN TIOJIE30BAHHSI
KOMIIbIOTEpA.

— METOJaMHU U MPUEeMaMH TIPO-
I'PaMMHOT0 0OecIieueHusl.

Co3mars B IporpamMme MOJIETHYIO KapTy.

[TpousBecTn pacder MO OIpPEECNICHUIO CpeIHEeH KBaapaTHUECKOM OIIMOKU ONpeaeeHHs
wioniaad 1 oobema BBIPAOOTKH NMPHU (POTOKOHTYPHOM METOJ€ ChEMKH IMOJ3EMHBIX T'OPHBIX
BBIPaOOTOK.




CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeacTBa

OCHOBHBIMH METOJIAMH PEIICHHUS 3a-
7a4d B 00JIaCTH yIpaBIeHHS U 00pa-
00TKH MH(GOPMAITIH TIPH TEXHOJIO-
TUSIX e (ppUpoBaHUs U TPAHC-
(bopMHUpPOBaHUS B KOMITBIOTEPHBIX
porpaMMax.

I1K-7 ymeHueM orpenensTh NpoCTPaHCTBEHHO-TEOMETPUUECKOE MOJI0KEHNE 0OBEKTOB, OCYILECTBIIATh HEOOXOIUMBIE T'€0/1e3UYECKHE U MapKILeHaepCcKue
n3MepeHusi, 00pabaTbIBaTh U MHTEPIPETUPOBATH UX PE3YJIbTATHI

3HaTthb -OCHOBHBIE OIIpEeIeNICHUS] IPOCTPaH-
CTBEHHO-T€OMETPUUYECKOE MOJIONKE-
HUE 00BEKTOB. N .
TeopeTrueckue 3HaHUsI IO OCYIIECTBICHUIO MAPKIIEHAEPCKUX U3MEPEHHI C IIOMOIIBIO MPH-
-OCHOBHBIE METO/IbI OCYIIECTBIICHUS .
N . 6opoB: poToreomonut, ckanep, nazepusii ckanep u apyrue HCC. OTBeThl Ha BONPOCHI:
MapKIIEHIEPCKUX U3MEPEHUH C T10- .
1. Knaccuduxkamusi a3pochbeMOUHBIX CETEH.
MOIIIbIO COBPEMEHHBIX TPUOOPOB . .
2. OCHOBHBIE KPUTEPUH HHPOPMAITUOHHBIX BO3MOKHOCTEH ChEMOUHBIX CETCH.
ucnosib3yemsix B JIM33
3. ®oTtorpadudeckue CbeMOUHbIE CHUCTEMBI
-OCHOBHBIE METOJIbI 00pabOTKU U
4 Hedotorpaduyueckne CbeMOYHBIE CHCTEMBI
MHTEpIIpETalU PE3yJIbTaTOB Che-
MOK C [TOMOIIIbI0 KOMITBIOTEPHBIX
TEXHOJIOTHI
YmMmerh -IPaBWJIBHO OCYIIECTBIICHUS MapK-
HIEHIEPCKUX U3MEPEHHH C TIOMO- I[MpakTuueckas pabora 1o JaHHLIM (POTOKOHTYPHOU CHEMKH.
IIbI0 COBPEMEHHBIX MPUOOPOB HC- PaGora 6.
noJsib3yemMsix B JIM33. Brruncienne morpemHocTy onpenenaeHus GoTorpaMMeTpIIECKUX KOOPIMHAT TOUYEK KOHTYypa
-[IPABUIJILHO ONPENEIATH IPOCTPaH- | ceueHUs BHIPAOOTKH.
CTBEHHO-TCOMETPUYECKOE MOJIOKE- | [lenb pabOThI: 03HAKOMJIEHHE CTYJEHTOB C BBIYMCICHUAMHU MOTPEIIHOCTH IIPU ONPEEICHUN
HHE OOBEKTOB. KOOpJMHAT TOUeK 00beKTa (HOTOKOHTYPHBIM METOIOM.
-paBUIIbHO 00pabaThiBaTh pPE3yilb-
TaTbl Ch€MOK C IMOMOIIbI0 KOMIIbIO-
TEPHBIX TEXHOJIOTHM.
Bnagers -IpueMaMu OIpe/ieJIeHUs POCTPaH-

CTBEHHO- T€OMETPUIECKOTO MOJIO-
JKEHIE 0OBEKTOB.

[To maHHBIM POEKTHOT'O 33/1aHUs TOCTPOUTH Oazuc GpororpadgupoBanu.




CTpyKTypHBIi 3J1€-
MEHT
KOMIIETCHIINH

[Tnanupyemsble pe3ynbTaThl 00yde-
HUS

OneHouHble CpeacTBa

-IpueMaMu MapKIIeHAepCKUX U3Me-
pPEHUl ¢ TOMOIIBIO COBPEMEHHBIX
puOOPOB UCTIONIB3yeMbIX B J[IM33.
-IpUeMaMu M HaBbIKaMU 00pabOTKH
PE3YNIbTaTOB ChEMOK C IIOMOIIIBIO
KOMIIBIOTEPHBIX TEXHOJOTUH.

ITK-8 roTroBHOCTEIO MMPUHHUMATD YU4aCTUC BO BHCAPCHUH aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA ITPOU3BOACTBOM

3HaTthb -OCHOBHBIC METO/Ibl aBTOMATU3HPO- | TeopeTUyecKkne 3HaHMA N0 MeTodaM AelndpmupoBaHMA KOHTAKTHbIX CHUMKOB. OTBeTbl Ha
BaHMs, UcnoJib3yeMble B [IM33. BOMPOCHI:
-OCHOBHBIC METO/IbI BHEJIPEHHMS aB- | 1. Knaccuukauus aemmpprupoBaHms
TOMaTU3UPOBAHHBIX CUCTEM, HC- 2. BusyanbHblii MeTO AemIUGPUPOBAHUS
nonb3yeMbIX B JIM33. 3.MammHHO-BU3yalbHBII METOA Aen(PUPOBAHUS
~OCHOBHBIC METOJbI CUCTEM YIIPAB- | 4. ABTOMATHU3UPOBAHHBIM METOJ AeU(PUPOBAHUS
JICHUS TIPOM3BOACTBOM HCIOJIB3YC- | 5. [logroToBUTEIbHBIE PAOOTHI NP ACIU(PUPOBAHUH.
MbIX B JIM33. 6.TexHomorus nemupprupoBaHus U KOHTPOJIb PE3yIbTaTOB
7. Ananutrnyeckoe TpaHCPOPMUPOBAHNE CHUMKOB.
8. Ctepeockonmnueckas CbeMKa, CTepeOCKONNYecKuit 3¢ dexr.
YmMmetb -PaBUJIILHO MCMOJIb30BaTh aBTOMa- | C moMompo AemudprupoBaHUs U TPAaHCPOPMUPOBAHUS KOHTAKTHBIX CHUMKOB CO3/1aTh CETh

TU3ALUIO POLIECCOB.

-IPaBWJILHO BHEIPATH ABTOMATH3U-
pOBaHHBIE MPOILECCHI, HCIOJIb3Yye-
mbie B [IM33.

-IPaBUJIHO HCIIOJIb30BaTh CHUCTEMBI
VIIpaBJICHUS TMPOU3BOJCTBOM  HC-
noJsib3yemMslx B JIM33.

(bOTOTpHAHTYIISLMH.

Pabora 4
I'padmyeckuii cmocod MOCTpOEHUs TUTAHOBOM (POTOTPUAHTYIISIIIUH
1 3 5 7
Mocr
A
I'opa
A G o o
I T 11 v Y,
2 6 8




CTpyKTypHBIi 3J1€-
PYKTYP [Tnanupyemsble pe3ynbTaThl 00yde-
MEHT OueHouHbIe CpeICcTBa

HHUA
KOMIICTCHI N

Bnagerts -IpueMaMu aBTOMaTU3alluy polec-
COB.

-pueMamMy BHEIPEHHs aBTOMaTH-
3UPOBAHHBIMU TPOLIECCAMHU, UC- C nomortpio MpoQecCHOHANTBHBIX HABBIKOB UCIONB3yeMbIX B JIM33 co3naBaTh IIaHbl TEKY-
nojs3yembiMu B [IM33. IIUX TOPHBIX padoT.

-IIpUeMaMH CUCTEM YIIPaBIICHUS
MIPOU3BOJICTBOM HCIIOJIb3YEMbIX B
JIM33.

IICK-4.1 ToOTOBHOCTEIO OCYHICCTBIIATH IPOU3BOJACTBO MameeﬁﬂepCKO-FGOHGSI/I‘ISCKI/IX pa60T, OIPEACIIATH ITPOCTPAHCTBCHHO-BPCMCHHLIC XaPaAKTCPHUCTUKU
COCTOSIHUSI 3€MHOM IMOBCPXHOCTU U HEAP, TOPHO-TEXHUYCCKHUX CUCTEM, IMOA3CEMHBIX U HA3CMHBIX COOpy)KeHI/Iﬁ n OT06pa)KaTI> I/IH-(l)OpMaIII/IIO B COOTBCT-
CTBUU C HOPMATHBHBIMU Tpe6OBaHI/I$IMI/I

3HaTh -BC€ BU/Ibl MapKIIe1epCKo-
reoIe3n4ecKux pador.

-METO/bl OTNIPEAETICHUS IPOCTPaH-
CTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHHMS 3¢€MHOU ITOBEPXHOCTU U
HEp.

-METO/BI ONIPENEICHUS U HaXOXKe-
HUS B IPOCTPAHCTBE MOJI3EMHBIX U
HAa3€MHBIX COOPYXEHHH C TOMOIIBIO
METOJIOB Ch€MOK UCIIOJIB3YEMBIX B
JAM33.

TeopeTnyeckne 3HaHMA NO onpeaeneHnto B MPOCTPAHCTBE U BO BPEMEHM C MOMOLLbIO
Ha3eMHbIX, BO3AYLIHbIX U KOCMUYECKUX CbeMOK. OTBETbI Ha BOMNPOCHI:

1. Buasl Ha3eMHO U BO3YIIHOW CHEMOK.

2. TexHUYeCKUE CpeACTBA ISl BHITTOJIHEHUS ChEMOK

3.TexHuueckue mokazarenu adpohoToChEMKU

4. Bri0op mapameTpoB a3pohOTOCHEMKH ISl POTOrPaMMETPUUECKOM 00pabOTKH CHUMKOB.
5. [IpocTpaHcTBeHHas aHANIUTHYECKas! (OTOTPUAHTYIISITHS.

Krnaccudukanmst a3pochbeMOYHBIX CETEH.

6. OcHOBHBIE KPUTEPUU HHPOPMAITMOHHBIX BO3MOKHOCTEH ChEMOYHBIX CETEH.

YmeTh -PaBUIILHO MTPOU3BOIUTH MapK-
nieiiepckue padboTsl MpU IOMOIITH
COBpPEMEHHBIX AJIEKTPOHHBIX cucTeM. | [IpakTrueckue 3aHATHS MO COCTABJICHUIO TEXHUUECKOTO 3aJaHusI Ha BO3IYIIHYIO ChbEMKY.

-NIPaBUJILHO MTPOU3BOIUTH HEO0XO- Pabora 1

UMbl CbEeMKHU Ha MOBEPXHOCTH U B PacueT ninanoBoi a3podoTochEMKHI

He/Ipax 3eMJIM U 0(OPMIIATH TIaHBI L{enbio BBHINOIHEHUST paOOTHI SBJISIETCS O3HAKOMIJICHHUE CTYJCHTOB C METOAMKON MOAr0-
1 KapThl. TOBKHU JJAaHHBIX, HEOOXOIUMBIX JJISl BBIMOJIHEHUS a9p0(OTOCHEMKI MECTHOCTH.

-PaBUJILHO U KaYECTBEHHO JI€aTh Coznianue nojaeTHON KapThl

pacueTsl U 0POPMIISITh UX B AJIEK-
TPOHHOM BHJI€ M HA OyMa)XHOM HO-
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MEHT OueHouHbIe CpeICcTBa

HHUA
KOMIICTCHI N

CUTCIIC. MNoneTtHas kapTa
Y-34-37-B-b
H=2 000 m; N=24/6; MNy=87°

5=+3°

< €

H=2 000 m; N=24/6; MINy=267°
1:25 000

Bnaners -IpHeMaMH BCEX MapKIIeHIePCKIX
paboT MpU TOMOIIK COBPEMEHHBIX
AIIEKTPOHHBIX CUCTEM.

-IpHeMaMi CheMOK Ha TIOBEPXHOCTHU
U B HEJJPax 3eMJIM C TIOMOIIBIO CTe-
peodoTorpaMMeTpUH.

-IpHEeMaMy ¥ HaBBIKAMH BEICHUSI
BCEX BHJIOB MapKIICHIEPCKUX PabOT
Y MPaBUIIBHOTO 0TOOPaKEHHSI WH-
(opmMaI B COOTBETCTBUH C HOP-
MaTHUBHBIMH JIOKYMEHTaMH.

IIo maHHBIM CHEMOK Ha3E€MHBIX U BO3YHIHBIX CO3AaTh Tonorpacbnqecxyfo KapTy CHHUMaeMou
MECTHOCTH.




8 YueOH0-MeTOnMYecKOe U HHPOPMALTHOHHOE o0ecnieyeHne TUCHUILTHHBI (MOTYJIs1)

OcHoBHasl JJuTEpaTypa

1. 3axapos, M.C. Kaprorpaduieckuii MeToa 1 reonHGOpMaIMOHHBIE CHCTEMbI B HH)KEHEPHOH Teo-
Jorum [ DIeKTpoHHBIN pecypc] : yauedHoe nocobue / M.C. 3axapos, A.I'. Ko63eB. — DaeKTpoH.
naH. — Cankrt-IletepOypr : Jlans, 2017 . — 116 c¢. — Pexum gocryna:
https://e.lanbook.com/book/97679. — 3aru. ¢ skpaHa.

2. HMsmectres, A.I'. doTorpamMmMmerpusi U JUCTAHIIMOHHBIE METObI 30HIUPOBAHUS 36MIIH [ DIICK-
TPOHHBIN pecypc] : yueoHoe mocooue / A.I'. U3mecTheB. — DnekTpoH. 1aH. — Kemeposo :
Ky3I'TY umenu T.®. I'opbauea, 2017. — 119 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/105396 . — 3ar. ¢ kpaHa.

3. bpasepman, b.A. IIporpammHuoe obecriedeHue reoie3nn, OTOrpaMMETpHH, KaaacTpa, HHKe-
HEPHBIX U3BICKaHUH [ DIEKTPOHHBIN pecypc] : yaeObHoe mocodue / b.A. bpaBepman. — Diek-
TpoH. naH. — Bomorna : "Uudpa-Umxkenepus", 2018. — 244 ¢. — Pexum nocryna:
https://e.lanbook.com/book/108673 . — 3ar. ¢ 3kpaHa.

JonosHUTeILHAS JTUTEpaTypa
1. T'eonesust [Onextponusii pecype]: YueOuuk / B.H. Ilonos, C.1. Yekanun. - M.: ['opHas kHwura,
2007. - 722c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=3294. — 3arnaBue c
skpana ISBN: 5-91003-028-6
2. IpsxoB, b.H., OcHoBsl reonesnn u tomnorpaduu/ B.H. Ipsakos, B.®. Koesun. — CII6.: U3xa-Bo
«Jlanby, 2011. — 272 c. Pexxum nmocryma: http://e.lanbook.com/books/element.php?pll_id=1806. - 3a-
riaBue ¢ 3kpana ISBN: 978-5-8114-1193-1
3. Kaprynosa C.O. [luctaHiMOHHBIE METOABI 30HAMpoBaHus 3emin: yueb. mocodbue / C.O. KapryHoBa,
E.A. Pomanbko, O.C KonecatoBa. Marautoropck: M3a-so Marautoropcek. roc. tex yH-ta um. I'.1. Ho-
coBa, 2016. 127c. IIpunoxxenue 2

Ilepuoanyeckue U3 1aHUsA:

- Mapkiueiinepust 1 HEAPOIOIb30BAHUE.

- 'eone3us u xaprorpadus.

- ['opHbIif HHpOPMAIMOHHO-aHATUTUYECKUN OIOJUIETEHb

Meroanyeckue yKa3aHus

1. Kaprynona C.O. PaGouas Terpanp 1o AUCHUIUIMHAM «J{MCTaHIIMOHHBIE METObl 30HIUPOBAHUS
3eMin» U1 ctyneHToB cnenuaibHocteld 130400, Maraurtoropek: @T'bOY BIIO «MI'TY» 2014.
30 c. [Ipmnoxenwue 1

2. PybuoB H.B. PaGora ¢ Teomonutom. MeToauueckne ykasaHusi K JaOOpaTOpHBIM paboTaM Mo
nucuuiuinHe «HXeHepHast reoae3usi» i CTylneHToB crenuansHocterd 050103, 270102,
270105, 270106, 270112, 270205, 130402 u nanpasnenuii 2070100. Marautoropck: 'OY BIIO
«MI'TVY», 2010. — 23 c. Ayn. 075

3. XownskuH B.H. I'papuueckue pabotel. MeToauuecknue yka3aHuUs IO COCTABICHUIO COBMEIIEHHO-
TO IJIaHa T€OJIOJIMTHO-TAXEOMETPUIECKOH CheMKH 10 nuctuiuinHaM «l eonesus», «['eome3ust u
Mapkueinepus», «MuxenepHas reonesusi» u «Kaprtorpadus ¢ ocHoBamu Tomorpadum» ams
cryaeHToB cnenuansHocte 050103, 270102, 270105, 270106, 270109, 270301, 130402 nHes-
HoM (hopmbl 00yuenus. Marauroropcek: 'OY BITIO «MI'TY», 2010 — 32¢. Ayn. 075
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https://e.lanbook.com/book/108673
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http://e.lanbook.com/books/element.php?pl1_id=1806

4. Xouskun B.H. Urenue conep:kanust Tonorpaduyeckux kapT. Metoauyeckue ykazaHHus K MpakK-
THYECKHUM 3aHATHSAM 110 quctuiinHaM "MrxenepHas reonesus”, "Kaprorpadus ¢ ocHoBamu To-
norpadun", "OCHOBBI a3pOreoIe3uu U MHKEHEPHO-Teo1e3nueckie padoThl". — MarHuToropck,

2006.- 22¢. Ayn. 075

5. Xownskun B.H. Pemenne 3ana4 mo TonorpaduyeckuM IuiaHaMm U KapTam. MeToaudeckue ykasa-
HUS K TPAKTUYECKUM 3aHATUAM 1o auciuiuimHaMm "MrkenepHas reonesus', "Kaptorpadus c
ocHoBamu Tomorpaduu", "OCHOBBI a’poreofe3ud M HHXKEHEPHO-TE€oAe3nYecKkre padboTsl". —
Marnutoropck, 2007.-34c. Ayn. 075

NuTepHET-pecypcnbl

Haumenosanue [10 Ne noroBopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 o1 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
Kaspersky Endpoint Security | J1-300-18 ot 31.03.2018 28.01.2020
1t OusHeca - CTaHAapTHBIN J-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO pacpoCTpaHsieMoe | OECCPOUHO

9 MaTepI/IaJ]bHO'TeXHI/I‘IeCKOC odecrneuyeHnue JAUCHHUIIIIMHBI

MaTepHaHBHO-TeXHquCKOe oOecrieueHue JUCHHMITIIMHBI BKJIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayJuTOpun

JlexunoHHas ayguTopus

B kauecTBe MaTepualbHO-TEXHUYECKOTO OOECIIeUEeHUs
JUCLUIUIMHBI UCHIONB3YIOTCA - JIGKIIMOHHAS ayJJUTOPUS, MYJb-
TUMEIMIHHBIE CPEJICTBA XPAaHEHHUS, TTEPEeIaui M TPEACTABICHUS
yueOHOIl MHpoOpMaluu, a Takke HMerolecs Ha Kadeape
cpeicTBa OOy4eHHs.

HpaKTI/I‘IeCKI/Ie 3aHATUA

Pabouue TeTpaau 1uig mpoBeaeHUS MPAKTUYECKUX paboT;

[ImakaTHBIA MaTepua

KoMIIekT rocynapcTBEHHBIX CTaHAApPTOB, KaCAIOUIMXCS
nuctuiInabl JIM33;

N3yyenne MHCTPYMEHTOB (POTOTEOAOIUT, a’podoroan-
napar, KOMaHJIHBIA TPUOOP.

Jnst mpoBeeHUsl MPAKTUYECKUX 3aHITUNA HEOOXOIUMBI
MEPCOHANBHBIE KOMITBIOTEPHI ¢ TPOTPaMHBIM OOecreYeHueM
MaKeToB Takux Kak, Tamka, Photomod, Z-Spase 29 u ap.




denepaibHOE ATEHTCTBO MO0 00PA30BAHMIO
I'OY BIIO "MarauToropckuii rocy1apcTBeHHbI TeXHUYECKUI

yuusepcuter uMm. I'.. HocoBa"

Kageapa mapkueiigepckoro aejia v reoJloruu

20 -20 y4. T.

PABOYAA TETPA/b

IO AUCHUIIIIMHE «I[I/ICTaHI_II/IOHHBIe MCTO/JbI 30HJAUPOBAHUA 3emany

JUTSL CTYZICHTOB OYHOM M 3204HOM (OopM 0OyUeHHs CHEeIHaTIbHOCTH

130400.65 — I'oproe nemno

Crnemmammu3anuu Ned — Mapkiieigepckoe 1eino

PaGouee mecTo Ne

CryneHT rpymnsl

[TpakTuyeckue pabOThl 3aYTEHBI

(damunusi, UMs1, OTYECTBO)

(moamuch npenogaBaTeis)

20 T.

MarauToropck

2014 r.

ITpunoxxenue 1



PaGouas TeTpanp mo AUCHUILIMHE «/[MCTaHIIMOHHBIE METObl 30HIUPOBAHUSA 3EMIIM» JUISl CTYJCHTOB
OYHOM ¥ 32049HOM popm 00yueHus no crenuanbHOCTH 130400.65 — I'opHoe nemno, cnenuanu3anyu Nod —
Mapxkieinepckoe 1eo.

Marnutoropck, uza. MI'TY um. I'.H. Hocosa, 2014, 30c.

Cocrasurens ct. npenojasatrens C.O. KapryHona

Penensent noi., k.1.H. E.A. Pomanbko

MarsuToropckui rocyapCTBEHHbIN
TEXHUYECKUHA YHUBEPCUTET

nm. I'U1. Hocosa, 2014



JUTEPATVYPA

JUTSL TIOAATOTOBKH K MPAKTUYECKUM padoTam

Homepa npaktudeckux

paboT/rnaBbl
Ha3Banue ucTo4HuKa

11234 |5]|6

2.VmxeHepHas reoJe3us: 86 [91 [88 |90 |- -
Y4eOHHK TS BY-
3oB/barparynu I'.B., 'anpmun
B.H., lanunesuu b.b. u 1p.
M., Henpa, 1984. 344 c.

2.Kaprynosa C.O., Pomanbko
E.A., Konecarosa O.C. Kon- 3 |4 |5 |6 |8 |8
CIIEKT JICKIIMH 1O JUCTAHIU-
OHHOMY METOJY 30HJIUPOBAHHUS
3emin: YueOHOE mocoowue.
Maruuroropck: MI'TY um.
I''". Hocona, 2014. 55 c.




Bsenenue

JINCTaHIIMOHHBIE METOJbl 30HAMPOBAHMS 3€MJIIM — TEXHUYECKas Hayka O METOAAX OINpelesICHHs
¢dopMBl, pa3MepoOB U MOJOKEHHUS 0OBEKTOB 10 UX (poTorpaduueckomy U300pakeHHI0. XapaKTePUCTHKH
00BEKTa MOTYT M3Y4aThCs IO €ro M300paXEHHIO HAa OJAWHOYHOM CHHUMKE WIIM IO Tape MepeKphIBaio-
IIMXCSI CHUMKOB, MOJYYEHHBIX M3 PAa3JIMYHbIX TOYEK MpOCTpaHCcTBa. Ecnu mpu n3ydeHnu oObeKTa Hc-
HOJIB3YIOTCS CBOWCTBA OJAMHOYHOTO CHUMKA, TO TAaKOH METOJ MOJYYeHHs HEOOXOIUMOW MH(pOpMAIn
Ha3bIBalOT (poTorpammerpuueckuM. Ecim ke OH M3ydaeTcs 1Mo mape NMepeKphIBAIOLINXCS CHUMKOB, TO
METO]I Ha3bIBalOT cTepeodoTorpaMmmerpryeckuM. OCHOBHAS 3aa4a JUCIUILTHHBI — TOIIOTPadhuIecKoe 1
crienuanbHble BUIBI KapTorpadupoBanus. PoTorpaMMeTpUYecKie METOIbI TO3BOJISIIOT YKOHOMHO U J0-
CTaTOYHO TOYHO PEUIaTh MPUKJIATHbIC WH)KCHEPHbIE 3a/1auu. Bce paboThI BBIMOIHSIOT MO HEraTMBaM
wid (OTOCHUMKAM, TOJy4YEHHBIM Kak (oTorpad)u4ecKuMu ChEMOYHBIMH CHCTEMaMH, Tak U He(OTo-
rpaguyecKUMU ChbeMOYHBIMU cUCTeMaMu. Bce paboThl mpeHasHaueHbl Uil 03HAKOMIICHHS CTYICHTOB
C MMPAKTUYECKOW CTOPOHON HEKOTOPBIX ACIEKTOB HAYKU JAMCTAHIIMOHHBIE METO/Ibl 30HANPOBAHUS 3EMIIH.



[IpakTuueckas padora Nel

Pacuem naanosou aspoghomocvemru

HCHBIO BBIIIOJIHCHU A pa6OTBI SABJIACTCA O3HAKOMJICHHUEC CTYACHTOB C MCTOHHKOfI IMOATOTOBKH AaH-
HBIX, HCO6XOI[I/IMLIX JJISA BBITTIOJIHCHU S aBpO(I)OTOC’beMKI/I MCCTHOCTH.

IHopsinok BbINOJTHEHHUS PA0OTHI:

[TonerHast kapTa BBIMOJIHAETCS HA KaJbKe, KyJla C KapThl YEPHBIM LIBETOM MEPEHOCSTCS TPAHULIBI
KapTorpadupyeMoro ydactka, HOMEHKJIaTypa, Maciutad. MapmpyTsl HaHOcATCs (B Hadaje KapaHjaa-
I0M) IapajuleIbHO IPAHUIIAM Y4acTKa B HalpaBJIECHUU CEBEP - FOT WJIM 3amaj — BOCTOK. /i 3Toro BHa-
yaje 1enecoo0pasHo BHIUMCINTD paccTosuue 1o Gopmyse: [ =D X (N —1) (B macmrabe MOJIETHON
KapThl) MEXIy KpalHMMH MapuipyTaMd B KM, U HAHECTH HUX CHMMETPHUYHO OTHOCHUTEIHHO TPAHMII
ydacTka. A 3aTeM MPOMEKYTOK MEXIy KpallHUMH MapiipyTamu pa3outs Ha (N — 1) yacreii u HaHeCTH
BCE OCTallbHBbIE MapmipyThl. Ha xakmoMm Mapuipyre HEOOXOAMMO 0003HAYNTh KaK MUHUMYM IO JBa
opueHTUpa (OHU HEOOXOAUMBI ISl IITypMaHa — a3po(OTOChEMIIINKA) U 0003HAYAIOTCS HA KapTe KPYyxK-
kamu (D = 5 aw). [l 9TOro KajabKa HAKJIaJbIBAETCS HA KapTy U 3aKpEIIsieTCs] TPy3UKaMu, [OCIIe Yero
Ha KaKIOM U3 MapUIpyTOB BBIOMPAIOT OPUEHTHPHI (XapaKTepHble 00bEKThl MecTHOCTH). W, HaKoHell, Ha
KapTe yKa3bIBaeTCsl BbicoTa ororpadupoBanus H, dncio kaapos obmiee Y U B MapuipyTe N, MarHuT-
HBII yTeBoi yron MI1V, a Takke CKIIOHEHHE MAarHUTHOW CTPENKU (Ha T/l COCTAaBIICHUS MOJIETHOM Kap-
ThI) U COMMKCHUS] MEPUINAHOB. MapuipyThl, OpUEHTUPHI U BCS YrCTIoBast HHPopMarus ohopMIsseTcs Ha
KaJbKe KPacHBIM I[BeTOM. Bce paccunThiBaeMble mapaMeTpbl 3aHOCATCS B Tabmuiy 1.1 B rpady pe3ynb-
taT. MlcxoHble JaHHBIE HAXOASITCs B Tabnuie 1.2.

PacueTtHsie napamMeTpbl

Tabmuna 1.1
Ne PaccunteiBaeMble DopMyiIbl Pesynprar
n/m rapameTpsl
1 BeicoTa oTorpadpupoBanus, m H=f=+m
2 [TpononbHoe nepekpsiTie P B cootBercTBuM ¢ Tab. N3 3agaHHoe —
a’po(oTOCHUMKOB, %o Wuctpykuus (1) MuH. — 56
Makec. -66
3 [Tonepeunoe mepekpoiTie Q Mexay a’po- | B coorBercTBum ¢ Tab. Ned PacuerHoe —
(OTOCHUMKaMU CMEXHBIX MapIIpyTOB, %
Wuctpykuus (1) Mus. 20
0 =35+ 65 thf Makc. 56,2
4 PaccrossHue MeXy MapmIpyTaMd Ha MeCT- D= ml%;@ *|*m




HOCTH, KM

5 KonuuecTBo MapmpyToB Ha y4acTKe CheM- N=S11
KH D
6 bazuc dororpadupoBanus, km B = 1“'1%;1’ *|*
7 KonnuecTBO CHUMKOB B MapIIpyTe = A i
B
8 OO11ee KOJIMYECTBO CHUMKOB E=N=n
9 OOmiast MPOTSHKEHHOCTh BCEX MapuIpyToB, | L = A4 * N
KM
10 [TpoIOKUTETBHOCTh ChEMKH y4acTKa, 4 r— L
V
11 YucIIo mosieToB = T
Te
12 WHTepBan Mexy SKCIO3HUIUSIMH, C T — B
V
13 [IpeniesibHO  IOMyCTUMAs  BBIIEPKKA MPH | p= &

¢dororpadupoBanum, ¢

HcxonHble JaHHBIE OIS ITaHUPOBAHUA aBpO(bOTOC’LeMKI/I 110 BapuaHTaM.

Tabmuua 1.2

Ba

Ucxonnasle nanasie™®




= 15 22 | 2..92% |Tal35 Bil.e28]Efix s
Sg18 85 |5E58|58,|2578 §E 2828572 %
S iS00 bsS |H58| 682 |AafiSess |OZT | mEH= /A

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

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

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

4 -2V 1:25000 0.05 200 14 1:10000 180 8 100

5 -3° 1:20000 0.05 180 16 1:15000 200 5 110

6 +3° 1:50000 0.05 120 18 1:20000 220 6 140

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

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

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

10 +3° 1:25000 0.05 160 14 1:10000 180 6 100

11 -3° 1:20000 0.05 130 16 1:15000 200 7 110

12 +5Y 1:50000 0.05 100 18 1:20000 220 8 140

13 - 49 1:25000 0.05 210 14 1:10000 180 5 100

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

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

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

* - I'panuubl kaptorpadupyemoro yyactka A = C = 5kM il BceX BapUaHTOB

OdopmiieHue 1M0JIETHOH KAPThI




MoneTHas kapTa
Y-34-37-B-b

H=2 000 m; N=24/6; MMy=87°

5=+3°

H=2 000 m; N=24/6; MIYy=267°

1:25 000

BeiBOABI:

B nporiecce BbINIOJNIHEHUS TPAKTUYECKONH pabOThl CTYIEHTOM MPUOOPETArOTCSl HAaBBIKU IO CO3J1a-
HUIO pacyera napaMeTpoB a3po(OoTOChEMOYHOIO 3ajieTa U 0 BBIIOJHEHMIO MOJIEBOM MOATOTOBKHU IO-
JIETHOM KapThl, U1l CO3/1aHUs TONorpaduuecKoi KapThl 3alaHHOro MaciTala.

HSy‘leHH OCHOBHBIC IIOJIOXKXCHHUA U Tpe6OBaHI/I${, NpCaAbABIIACMBIC K EDpO(i)OTOC’LCMKC, KOTOPBIC 3a-
BUCAT OT MacmTa6a, TEXHOJIOTHH CO3JaBacMOM KapTbl U KOHKPETHOT'O paﬁOHa KapTOl"paq)I/IpOBaHI/IH.

BeinosHu cTyaeHT

I[aTa 20 I (I'pymma) ( ®amunus, 1., O.)

[TpakTruyeckas padora Ne 2

W3zrorosneHune oHOMapIIPYTHOH (POTOCXEMBI

Leap padoThl: HAYYUTH CTYJEHTOB U3TOTOBIIEHUIO OJTHOMAPUIPYTHBIX (POTOCXEM.
Hcxonusle jaHHBIE:

1. dYeThIpe KOHTAKTHBIX (POTOCHHUMKA OJTHOTO MapIIpPyTa;
2. (¢okycHoe paccrosuue poroanmapara f = 100 s,
3. PaccrosiHus Mexay paOO4YMMHU IICHTPaMHU JIOJDKHBI PaclioyiaraThCsi Ha PAacCTOSHUU He Ooliee
0,05f or riaBHOM TOYKH CHUMKOB.
IMopsinok BbINOJIHEHUs PA0OTHI:



1. Paznoxute no nopsaxky cHUMKH. [Ipu MoHTaxe OTOCXEMBI HCIIONIB3YIOT ONUCAHKE CIIO-
co0a U3roToBIEHUS (POTOCKEM.

2. OOpe3aTh TepBbIi 1 BTOPOH CJI€Ba CHUMKH MHIMBHIYaJIbHO IO JIMHEHKE, UCTIONb3Ys JBE
COOTBETCTBYIOIIME TOYKU B CEPEANHE NIEPEKPBITHSI CHUMKOB.

3. OnpenenuTs Ha TPETHEM U YETBEPTOM CHUMKAX MOJIOXKEHHUE ITIaBHBIX TOYEK, 3aCEKas UX C
ITOMOUIBIO JIMHUN, IPOXOASIINX YePE3 IIPOTUBOIIOIOKHBIE XapaKTEPHbIE METKHU.

4. OO0pe3aTb BTOpOIl ¥ TPETUl CHUMKH COBMECTHO, KOHTPOJIUPYSI TOYHOCTh UX COBMEILEHUS
Ha CEpeVHE MEPEKPBITHUSL.

5. BbiOuparoT u HakiIaablBalOT Ha TPEThEM U YETBEPTOM CHMMKax padouue 1eHTpsl. Oro-
3HAIOT U HAKAJIBIBAIOT X HA MEPEKPHITHA 3TUX CHUMKOB. [I[pOOMBAIOT ITyaHCOHOM BCE HAKOJIOTHIE TOY-

KH.
6. CoBMECTHUTB, UCII0JIb3YS NIOJyYEHHBIE OTBEPCTHUS, CHUMKHU M COBMECTHO Pa3pe3arhb.
1. HakneuTs Ha A1MCT MIIOTHOM OyMaru WM KapTOHa BbIpe3aHHbIE padoune IIIoMaal CHUM-
KOB.
8. O1eHUTh Ka4eCTBO MOHTaka (JOTOCXEMBI C TOMOIIBIO 0OPE3KOB U 0POPMUTH €e.
BeiBOABI:

I[JI?I 3alllUThI IO BBIIIOJHCHUIO pa6OTI)I H€O6XOIII/IMO OLCHUTHh Ka4€CTBO MOHTa>XKa q)OTOCXGMI)I C
IIOMOIIBIO O6pe3KOB U U3MCPUTH CMCUICHUS, ITIOJIYUCHHBIC Ha KOPPCKTYPHOM JIMCTC B MM U OTO6p8.31/ITB
IMOJIYYCHHBIC 3HAYCHHA HA JAHHOM KOPPECKTYPHOM JIUCTC.

Beruucnwi crynest

I[aTa 20 I (I'pymma) ( ®amuus, 1., O.)

IIpakTuyeckas padora Ne 3

OneHka KadecTBa 3aj1eTa

Leab padoThl: 03HAKOMIICHHE CTY/ACHTA C TPEOOBAHUSIMH, PEABSIBIIEMBIMHA K Ka4eCTBY MaTepH-
aJIOB, MOJIYYEHHBIX B IpoIecce a3pohOTOCKEMKH MECTHOCTH U TEXHOJIOTHEH oreHKH. B mporecce pado-
TBI CTYJICHT JJOJDKEH COCTaBUTh HAKHIHOH MOHTaXK, BBIIIOJHUTH U3MEPEHHE MPOIOJIBHBIX MapajllakCcoB,
«EJIOUKW» ¥ OTIPENIENIUTh MPSIMOJIMHEHHOCTh MapIIpyTa.

Hcxoanbie JaHHBIE:

B mporecce paboThl CTYAEHT JOMKEH COCTaBUTH HAKHJIHOWM MOHTAX, BBIMIOJHUTH H3MEPEHHUE
MIPOJIOJBHBIX TMAPALIAKCOB, «EJIIOUYKH» U OMPEISITUTh MPAMOJIMHEHHOCTh MapIIpyTa. CAeNaTh BBIBOIBI O
KauecTBe 3aiera. HeoOXoaumple JOMYCKH MPUHUMAIOT, UCXOIS U3 PE3YyIbTaTOB pacyeTa IMIaHOBOU
a’podoTocheMku - K < 1%,

IMpu f = 100 »xm mpurnmaeM € = 5° (MHCTPYKIUS IO TONOTpauIecKoii cheMke B Macitadbax 1:5000,
1:2000, 1:1000 u 1:500. (11 pa3nen);

P ..=56, B __ =66 (uHCTpyKIus 0 Tormorpaduyeckoi cheMke B Maciradax 1:5000, 1:2000,
1:1000 u 1:500. (pazmen 11)



KoHTakTHBIE OTIIEYaTKH C UCXOTHBIX adpOHETaTuBOB (1 MapmIpyT U3 7 CHUMKOB).
Jlocka ¥ KHOIIKH (JIJ1s1 COCTABJICHUSI HAKUTHOTO MOHTaXa).

JIuneiika

Tpancnoptup

Hsmepurenu

Ha mpou3BoCcTBE OIEHKY HAaYMHAIOT C MPOCMOTPA KOHTAKTHBIX OTIIEYATKOB, OOPAIAIOT BHUMa-
HUe Ha neeKThl (TOYKa, MSTHO, MOJIOCA), MEXaHHYECKHE TTOBPEKIACHUS IMYJIbCUU. 3aTeM OICHHBAIOT
dotorpaduyeckoe Ka4ecTBO M300paKeHUN — MPOPabOTKY CBETa M TEHEW y4aCTKOB M300paKCHHS, OT-
CYTCTBHE HW3JUINHEH KOHTPACTHOCTH WM BYaJIM, YaCTHYHYIO WJIM OOIIYH HEPE3KOCTh H300pasKeHHUS.
Pesynbrarh! 3anuceiBatoT B Tabauiry Ne 1

gk owbdeE

Tabmuua Nel

Hedexror Mexannueckoe Onenka (oTorpapuueckoro KayecTa
MIOBPEXK/ICHHE

BaxxHyto poJsib IpH OLIEHKE KayeCTBa UTPAECT HAKUIHON MOHTAX.

CocCTaBIsIIOT €ro U3 KOHTAKTHBIX OTIIEYAaTKOB HAa YEPTEKHOU TOCKE, U HAUMHAIOT €r0 MOHTHPOBATh
C JIEBOT'O CHUMKa MapuipyTa. ITO MO3BOJISIET BUACTH HOMEP KaKI0TO CHUMKA.

ITopsinok BbIMOHEHHS padoT:

1. PackiaapiBal0oT CHUMKH IO MapLIpyTy, UCIOJb3ys HOMepa (pOTOCHUMKOB. Omnpenensor
HanpasjieHue MapuipyToB. [IpukpenuB nepBblii CHUMOK, HAaKJIaJbIBalOT BTOPOM, Tak, YTOOBI COBMECTH-
JIUCh KOHTYpa B 30HE MPOJIOJIBHOTO NEPEKPhITHs. B cuily pa3nuyHbIX NPUYUH TOOUTHCS TOUYHOIO COB-
MEIIEHNs HE yJAacTCsl, TO3TOMY BO3HMKAIOIIME MOTPEIIHOCTH PaBHOMEPHO PACHpENesioT K MPOTUBO-
MIOJIOXKHBIM KpasiM CHUMKA.

2. [To HaKuIHOMY MOHTaXXy ONPENEISIOT — MPOA0IbHOE TiepekpriTHe. [IpomonsHoe P mepe-
KpPBITHE U3MEPSIOT CIELMAIbHON JUHENKOM, POrpaJyupOBaHHOM B IpoleHTax. Ee MOXKHO crenaTs ca-
MOMY — MPSIMOYTOJIbHUK U3 IUIOTHOM Oymaru, anuHoi 18 cm cienyet pa3douts Ha 10 paBHBIX yacTel u
Kax/1bIii nHTepBan noanucats ot 0 10 9. Pe3ynbTarsel n3MepeHuit 3anuchiBaioT B Tabauiry Ne2

3. [IpsamonuneitHOCTh (K) OnpenenstoT A1 MapupyTa, y KOTOPOro OTKJIOHEHUE CHUMKOB OT
ero ocu MakcuMmaibHO. OLeHHBAeTCS MPSIMOJIMHEHHOCTh OTHOIIEHHEM CTpenku nporuda | x mmmHe
Mapuipyta L, BeipaxkeHHbIM B %. Criocod n3MepeHus yka3zaH Ha pUCyHKe 1.

L

51 57

— I

— = |



1
K=E>(1l:ll]%

Puc. 1

HemnapannenbHOCTh 6a3uca CTOpOHE (POTOCHUMKA BBIPAKACTCS YIIIOM €. YTOJ € H3MEPSIIOT MEXTY JIH-

HUEH XX,

COGI[I/IHSIIOIHeﬁ KOOpAUWHATHBEIC METKH CHUMKA, U OCbIO MapuipyTa. PI/ICYHOK 2.

A

VYron usmepsercs TpaHCIOPTUPOM.

OI_ICHKa KadueCTBa 3aJI€Ta

Cxema mapuipyToB

Puc. 2

Taonuma Ne2

Ne mapmipyra

Ne cunMmKka

P(npooonvroe
nepxkpoimue), %

PacueT npsmMoIMHEHHOCTH U HEMPAaBMIIBHOCTU Oa3nca



[IpssmonuneitHocTh K -
HenpasunbHocTh 6a3uca yroi (&) —

BoiBoabi: OLIEHUTh KQa4eCTBO PE3yabTAaTOB a3pOPOTOCHEMKH IO Pe3yJbTaTaM MPOJICITaHHON MpaKTHde-
CKOW PabOTHI

Brramcanin CTYOACHT

Z[aTa 20 r (Upynmna) ( @amuus, 1., O.)

IIpakTHyeckas padora Ne 4

I'paduyecknii cnocod nocTpoeHus MNJIAHOBOH (POTOTPHAHTYIANMHA

Heab padoThl: 03HAKOMIIEHHE C METOAMKOM rpaduueckoit GoTOTpUaHTYIISIUH.
Hcxoaublie JaHHbIE:

[TaTh cMexHBIX (OTOCHUMKOB NoNe

[Tath kanek pazmepom 15 X 30 cm

Jluct xanbku pazmepom 30 X 75 cm

JIunelika

LlupKyab — U3MEPUTETH

YeprekHbIC PUHAIICIKHOCTH

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

No ok~ owdE

3aganue:

1. Ha ¢orocHuMkax BeIOpaTh TpaHChOpPMalMOHHBIE, pabouune, CBS3YIOIIe H OMOPHbIE TOY-
KH.
2. OmnpenenuTs MIaHOBOE MOJIOKEHUE TPaHC(HOPMAIIMOHHBIX TOYEK.
3. Paccunrats K03 HUIIUEHT peayupOBaHUS

Ilopsinok BbINOJHEHHSI padOThHI:

HOCTpOCHI/IC ILTIAHOBOM (I)OTOTpI/IaHFy.HSII_II/II/I, Fpa(bI/I‘-ICCKI/IM CHOCO6OM, IMPOU3BOAUTCS B TaKoH 1o-
CJI€I0BAaTCIIBHOCTH.



1. BriOuparor u HakansIBaloT paboyue MEHTPHl Ha KaXJAOM W3 CHUMKOB. JlJis 3TOTO coenu-
HAOT KOOPAWMHATHBIC MCTKU X uY cHUMKa MMPpAMBIMHA JIMHUAMU. Touka NEPECCUCHUA ITHUX IIPAMBIX 6y-
JIeT TJIaBHOW TOYKON CHUMKA. Ecu raBHas TOYKa HE COBIMAJIAET, C KAKUM JIMOO YETKUM KOHTYPOM (JTF0-

o f
0ast XapakTepHas TOYKa CHUMKa), TO U3 JaHHOM TOYKH MPOBOJST OKPYKHOCTH PaTHycoM _- (rie f - do-

KYCHOE paccTosiHue (poTokaMmepsl, MM), B TIpeiesiax 3TOH OKPYKHOCTH HAKaJBIBAIOT YETKUNA KOHTYD, KO-
TOPBIHA ONpPENENAOT M HAKaJIbIBAIOT Ha JPYTrUX CHUMKaX. HakojoTele LEHTPbI OTMEYAIOT KBaJpPaTOM.

(puc. 1)

@ 5-6 Mm
HAKOJI

OrnopHas To4ka Cas3yroIas Touka

JIMHUA

00BOSIKH
?7-8 Mm

? 5-6 Mm

. Pabounii ienTp TpancdopmaroHHas TouKa

5-6 Mmm

Pucynox 1

1.BbiOuparoT 1 HakanbIBalOT TpaHC(hOpPMALMOHHbIE, CBSI3YIOIIUE U ONOPHbIE TOUKU. TpaHchopMaloH-
HbI€ TOUKH (B KauecTBE MOJJOOHBIX TOYEK HEOOXOAMMO B35ITh TOUKH M300paKEHHBIX HA CHUMKAX 00BEK-
TOB, UMEIOIIMX YETKHUE KOHTYpHI). X BBIOMPAIOT B 30HE MEPEKPHITUS IBYX CMEXHBIX CHUMKOB, B TIpe-
nenax ux paboumx 30H. HakonoTele Touku 00BOAAT BYMSI OKpyxkHOCTAMHU (puc. 1). Tonmuua nuHun
00BOJIKM JObKHA ObITh B mpeaenax 0,2-0,3mm. TpanchopmaloHHBIE TOUYKH 110 BO3MOXHOCTH pa3Mme-
IIAl0T B yrjlax paboyeil MiomaaKku CHUMKA.

ITocne 3Toro BEIOMPAIOT U HAKAJIBIBAIOT CBSI3YIOLIME TOUKH. CBA3YIOLIME TOYKH BRIOUPAIOT B 30HE
TPOWHOTO MEPEKPHITUS TPEX CMEKHBIX CHUMKOB IO KpasiM 3TOH 30HBI. B kauecTBe 3TUX TOUYEK MCIONb-
3YIOT TaKXe OOBEKThl C YETKMMU KOHTypaMmH. JlaHHBIE TOUKM OMO3HAIOT M HAKAaJBIBAIOT HA KAXKIOM
cHUMKe. HaxosoTble TOUKH 00BOJSAT OAHON OKpYKHOCTHIO (puc. 2). Ha mepBom, BTOpoM U MOCIEIHUX
CHMMKAaxX MapLIPYTHOH ChEMKHM HaXOJSAT U HAKaJBIBAIOT 110 OJHOW OMOPHON TOUYKE (XapaKTepHas TOYKa
Ha MECTHOCTU — Iropa, MOCT, CTOJ0 U T.1A.). Ono3HaHHBIE TOYKH HAKAJIBIBAIOT U 0003HAYAIOT TPEYTOJib-
HUKOM puc. 1.

2. 3roToBIsIOT KaJIbKU HAaIIPABJICHUH.

Ha cHuMKu HakIaapIBalOT KaJlbKH, MEPEKANbIBAIOT HA HUX paboyue LEHTPHI, CBSI3YyIOIINe, TPaHC-
¢dbopmupoBaHHbIE U ONOpHBIE TOUKU. Ha puc. 2 moka3aHbl MOJT0KEHUS YKa3aHHBIX BBIIIE TOUEK HA MSTH
KaJIbKax HaIlpaBJICHUH, MMOJYYEHHBIX JJIS KaKJOTO CHUMKA MapIIpyTHOH (GOTOTpHAHTYISALMHU. 3aTeM U3
pabouero 1eHTpa KaXJ0ro CHUMKa MPOBOJAT HAIIPABIEHHs HA BCE MEPEKOJIOThie Touku (puc.2). Toi-
IUHA JUHUN HaIpaBJIeHUN Jo/DKHA OBITh He Oosee 0,2MM. JIMHUM MPOBOAST HETIOCPEJACTBEHHO Uepe3
HAaKOJIbI 10 Kpasi KaJIbKH.

12
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Pucynoxk 2

3.CTposT OAHOMAPIIPYTHYIO LIETIh (POTOTPUAHTYIISILIUH.

[TocTpoenue nenu 1enecooOpa3HO MPOU3BOAMTH Ha cBerocrtoiie. Ilepen mocTpoeHHEM HaXOnsT
0asuc cetu b, T.e. paccrosiHre Mex 1y pabourmu 1ieHTpamu | u 1l COOTBETCTBEHHO MEPBOi U BTOPOit KO-
Jien HampaBieHui. BennunHa 6a3uca paccuuThIBaeTCs Mo GopmMyrie

rae b —nnuna Gasuca cetu, MM;

My - MacITad CHUMKA;



™M — TpebyeMblil MacIiTabd ceTH;

by — umna G6aszuca gororpaduposanus, MM; (orpeaensercs 1mo GororpaGuIecKkoMy CHUMKY)

Haxonsar koapdunuent pexyuuposanus cetu (Kp) mo popmyie

m
CH

kp =
Mg

rue: Mgy — Macmrad CHUMKA,
M - TpeOyeMblld MacITad peIyIupOBaHMUS.

Haxozmar oxuzaemylo CpefHIOI KBaJpaTUYECKYIO MOrPEeIIHOCTh (C.K.I1.) MOJ0XKEHUs TpaHCHOPMHUPO-
BaHHBIX Touek 1o gopmyie I'.I1. XKykosa

m= 0.35*kp*bey* p/p*V'n3

rae:  Kp— k03GbGuUIUEeHT peaynupoBaHus
bcn— BenmuumHa 6a3uca GororpadupoBaHus Ha AAPOCHUMKE, MM
[ - TOTPENIHOCTH rPaQUIECKOro MPOBEACHHS HAIPABICHUH, 5

N — gKcio 0a3ucoB B Ja(S20041

2. p -206265" CTposT 0OJHOMAPUIPYTHYIO IEeTh (POTOTPUAHTYIISALIUH.

Hanpasnenus Ha paGouue LEHTPhl CMEKHBIX HETaTUBOB HA3bIBAIOT HadalbHbIM. Kanbka Hampas-
JeHus 1-ro HeratMBa HaKJAAbIBAETCS Ha KalbKy2-TO TakuM oOpa3zom, uToObl Hampasienus |-l 1-ro
HeratuBa ¥ ll-1 2-ro TouHO coBnanu, a paccTossHUE MEXIy pabOUYMMHU EHTPaAMH PAaBHSIIUCH BHIYHCIICH-
HOMY 3HaueHHIo D. 3aTeM OepyT KaJbKy HaIlpaBJICHUI TPETHEr0 CHUMKA, HAKAJIBIBAIOT HA BTOPYIO TOYHO
coMerator Hanpasienus |l Il u Il — Il. IIpu nanHo#l ycraHoBke, He cOMBas OpPUEHTUPOBAHUS, 3-5
KaJlbKa MepemMelaercst B1oyib HayanpHoro Hampasienus |l — Il o tex nmop, moka nanpasnenue Il —a
HE COBMECTHTCSI CO CBs3yIOIleil Toukoit a (puc. 3). Ilpu 3TOM B Apyroii cBsi3yrolei Touke b mMoxer
BO3HUKHYTh HEBSI3Ka B BHUJIE TPEYrOJbHHKA MOTIPEIIHOCTH, AOMYCTUMAas BEJIWYHMHA CTOPOHBI KOTOPOIO
nomkHa ObITh He Oonee 0,6MM. PacripeseneHre HEBS3KU OCYILIECTBISIOT MOPOBHY B TOYKaxX @ U b mytem
TOYHOT'O TepeMelleHns 3-i KaJlbKU HalpaBlieHUH BAOJb HayanbHoro HamnpasieHus Il —II no momenTa
YMEHBILIEHUS ITHX TPEYTOJbHUKOB BABOE. llocie 3Toro xaiabky 3aKpeluIsaioT Ipy3uKaMH, HE Hapyluas
UX OpUEHTUPOBKH. V3MepstoTCs AIMHBI TPEYrobHUKA MOTPEUIHOCTEN U CPAaBHUBAIOTCS C JOITYCTHMBbI-
MHU.

[Tocne »TOrO HaKNIAABIBAIOT 4-10 KAJbKY HAMpaBIEeHUN M JOOMBAIOTCS aHAJIOTUYHOTO pe3ylbTaTa
Ha JIPyroi mape cB3yronux To4yek C, d (puc. 2), HaKIaAbBIBAIOT 5-F0 KaJIbKy HAIIPABICHHUHA U IPOU3BOIAT
AQHAJIOTUYHBIC OTIEPAIIIH.



Pucynok 3

3areM Ha BcCe IATh KaJleK HaHpaBJ’IeHI/Iﬁ HaAKJIaAbIBAlOT OJHY KaJIbKYy, Pa3MCpPhI KOTOpOﬁ PaBHBI
JJIMHC U HIUPUHE HOHy‘IGHHOﬁ Ja(S20041 (1)OTOTpI/IaHFy"

nsun. Ha 9Ty KanbKy mepekanbiBaloT TOUKH IMEPECeUCHUs HAMIPaBJICHUH U3 pabodero IeHTpa Ha
TpaHCPOPMUPOBAHHBIC TOUKH (PHC. 4) U OIMIOPHBIC TOYKU

c 1-it u 5-i kanek HampaBieHUd. B pesynbrare momy4aroT nojoxkeHue 4 TpaHcHOpPMALMOHHBIX TOUYEK
(puc. 5) 1 2 ONMOPHBIX B HEKOTOPOM MTPOU3BOJILHOM MacIITade.

Pucynok 4

CBogHas KajlbKa



Moct

I'opa

Pucynok 5

[Tocne Bcex rpaduueckux MOCTpOeHUN O(GOPMIIAIOT MPOJECIAHHYIO PabOTy IOJKHBIM 00pazoMm.
Odopmrnennas paboTa T0JKHA COAEPKATh:

Od¢opmiienue padoThbI:

OdopmneHHas paboTa J0JDKHA COJEPIKATh:

1. [1a1h GOTOCHUMKOB

2. IIsTh KasieK HampaBJICHU

3. DOTOTPUAHTYISIIMOHHYIO POMOMUYECKYIO CETh (CBOAHASI KaJIbKa)

4. [TosicHUTENBHYIO 3aITUCKY 10 BBIMOJIHEHUIO pabOT C YKa3aHHEM TOUEK, B3STHIX B KAUECTBE

pabourx MEHTPOB, TPAHC(HOPMAIMOHHBIX CBSA3YIOIIMX, a TAK)K€ OCTATOYHOW BEIMYMHBI TPEYTOJIbHUKA
ITOTPELIHOCTEM.

Beruucnwi crynest

Z[aTa 20 r ('pynna) ( Damuus, 1.,

[TpakTiueckas pabora Ne 5

BbrunciieHHe NOTPeIHOCTH ONpeeIeHHs MJIOIIAIH CeYeHUsI BBIPA0OOTKH M NMOTPeHOCTH
onpenesaeHus1 00beMa BHIPa0OTKH

Ienp padoThI: 03HAKOMJIEHUE CTYIEHTOB C BBIUMCICHHUSIMH MTOTPEIIHOCTH NP ONPEACICHUN Ce-
YeHHs] BBIPAOOTKU U MpU OINpeAeseHuH o0beMa BhIpaOOTKU MpU (OTOKOHTYPHOH ChEMKE MOJ3EeMHOMN
BBIPAOOTKH.

Brrunciienue norpenHoCcT! IO CEYeHUs BBIPAOOTKH M TIOTPEIIHOCTH ONpeAeIeHus o0beMa
BbIpaboTKH npoussect B Tadbmuie Ne 1. Crenars BBIBOJBI.



m, = 10.03V — ycnosue, yn0BIETBOPSIONIEE TP BEIYUCIECHUH TIOTPEIIHOCTH 00beMa;

mg. = 2.1% - ycnoBue, yHOBIETBOPSIONUICE IPU BBIYMCICHUU IOTPEIIHOCTH IUIOMIAIH TIPH

loomsr = 10.0 M;
Tabmuna Nel
[TapameTpsl bazuc ITorpemnocts | IlorpemHocts
BBIPAOOTKH (OTOCHEMKH | ONIPEICNICHUs | ONPEICIICHHS
o0bemMa BbIpa- | IUIOMIAN  Ce-
OOTKH, May YeHHUs1  BbIpa-
OOTKH Mg
Bapuant Nel
hM |[bM |[LMm |B, M V, M | My, % | S, Mgq, %0
2
15 (30 |10,0 |20
20 |40 |150 |30
30 |50 (200 |100
50 |50 (800 |200
10,0 | 10,0 | 100,0 | 30,0
Bapuant Ne 2
hM |bMm |LM |B,M V, M | May, S Mg, %
% M
20 |40 |150 |20
30 |40 |150 |30
50 |70 |200 |10,0
50 |70 |60,0 |200
10,0 | 15,0 | 90,0 | 30,0

Bapuant Ne 3



h,m bmM |Lm |B,Mm V, M May, S, Mgg, %0
% M
150 (40 |10,0 |20
30 |30 (200 |30
50 |50 |[300 |10,0
50 |10,0 [60,0 |20,0
10,0 | 20,0 | 80,0 | 30,0
Bapuant Ne 4
hmM |bMmM |LMm |[B, M V, May, S, M’ Mgg,%0
M %
25030 (50 |20
30 |50 (150 |30
3,0 |10,0 [30,0 |10,0
50 |70 |60,0 |20,0
10,0 | 15,0 | 90,0 | 30,0
Bapuant Ne 5
hM |bM |LwM B, M V, Mo | My, S, Mgy, %
% .
30 |150 40,0 |20
30 |30 |10,0 |30
50 |10,0 (20,0 |10,0
50 |50 (80,0 |200
10,0 | 10,0 | 100,0 | 30,0
Bapuant Ne 6
hM |bMm LM |[B,M V, M | My, S, Mg, %
% 2
20 |250 (100 |20
30 |20 (100 |30
50 |30 [400 |10,0
10,0 | 10,0 | 60,0 | 20,0
10,0 | 10,0 | 50,0 | 30,0

Bapuant Ne 7




hM |bmM |[LMm |B,m V, M May, S, Msq, %0
% M
30 |30 |200 |20
30 |20 |500 |30
50 |50 ]400 [10,0
50 |50 |700 |20,0
50 |10,0 | 80,0 |30,0
BapuanTt Ne 8
hvmM |bm |Lm B, M V, M | May, S, Msq, %0
% M
15030 |10,0 |20
250140 |300 |30
30 |50 [400 |100
10,0 | 10,0 | 90,0 | 20,0
10,0 | 10,0 | 120,0 | 30,0
Bapuant Ne 9
hM |bMm |LM |B,M V, M | My, S, Mg, %
% .
30 |50 [150 |20
30 |10,0 {30,0 |30
3,0 40,0 {300 |100
50 |50 (80,0 |200
10,0 | 10,0 | 50,0 | 30,0
Bapwuant Ne 10
hM |bmM |[LMm |B,m V, M | My, S, Mgy, %
% .

20 |50 |10,0 |20

2,0 |10,0 | 30,0 |30

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

30 |50 |800 |200

50 |50 |50,0 |30,0

Bapuant Ne 11




h,m bMm | LM B, m V, M May, S, Mgg, %0
% M
15 |20 |100 |20
15 |20 10,0 |30
20 |50 |50,0 |10,0
30 |50 |70,0 |20,0
10,0 | 3,0 |100,0 | 30,0
Bapuant Ne 12
hMmM |bMm |Lwm B, m Vv, M | May, S, Msq, %0
% M
50 |50 |100,0 |20
50 |50 |50,0 |30
50 |50 |[50,0 |100
10,0 | 10,0 | 100,0 | 20,0
10,0 | 10,0 | 80,0 |30,0
Bapuant Ne 13
hM |bM |LwM B, M V, Mo | My, S, Mgy, %
% .
30 |30 |60,0 |20
40 |45 |1000 3,0
40 |50 |300 |100
50 |10,0 [50,0 |20,0
10,0 |50 |100,0 | 30,0
Bapuant Ne 14
hM |bMm | LM B, M V, M | My, S, Mgy, %
% .
20 (3,0 |200 2,0
30 (30 |300 3,0
40 4,0 |50,0 10,0
50 (4,0 |70,0 20,0
50 (50 |70,0 30,0

BapuanTt Ne 15




hmM |[bMm | LM B, M V, M | May,
% M2

w

msq,,%

30 |30 |600 |20

40 |45 |1000 3,0

40 |50 |300 |100

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

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

BriBoabI:

Ha ocHOBaHWY TIOJICYETOB ClIeIaTh BHIBOIBI H3MEPEHBI I T€OMETPUICCKUE TTapaMEeTPhI BBIPAOOTKHU C
JIONTYCTUMOM ONTHUMAIbHON MOTPEIIHOCTBIO.

Breraucnun CTYACHT

Z[aTa 20 r (Upynmna) ( Damuus, 1.,

IIpakTnueckas padora Ne 6

BbrunciieHne mNOrpenIHOCTH onpeneaeHus (pOTOrpaMMeTPHYeCKHX KOOPAMHAT TOYEK KOHTY-
pa ceyeHusi BBIPAOOTKH.

IIe.m; paﬁoTLI: O3HAKOMIJICHUC CTYACHTOB C BBIYHCICHUAMU IMOTPCHIHOCTH ITPHU ONPCACIICHUU KO-
OpAUHAT TOYCK 00BeKTa (bOTOKOHTypHHM METOJ0M.

[TorpemHocTh onpeesneHys MIoLaanl NONEePEYHOr0 CEUeHUsI BEIPAaOOTKU ABIsAETCS (YHKIUEH
OT MOTPEUIHOCTH U3MEPEHHSI PACCTOSHHSI OT LIEHTPAa UCTOYHHUKA CBETA JI0 MOBEPXHOCTH BBIPAOOTKH, T.€.
OT MOIPELIHOCTH OIpeiesieHns POTOrpaMMeTpUIECKUX KOOPAHHAT Xy, Zg.

HOFpCH_IHOCTL OMPCACIICHUA KOOPANHATHI Xq) BBIYHCIIACTCA 110 (pOpMy.]'ICI

[
[yr2...2 . 2.2
|X mBE+BEmI+X¢mf

mk’@:i \

“h| =

rac NpuBCACHHBIC TaHHBIC JJI BCEX BAPUAHTOB OJHU U TC KC

Mg - TIOTPEIIHOCTh M3MEPEHHs 0a3uca POTOCHEMKH, My = +5 MM;
(=) "~



™M, — MOTPEIIHOCTh U3MEePEeHUs KoopauHatel X, m, = T0,1mm;
M, — HOTPEIIHOCTD ONPECICHUS (hOKYCHOTO pacCTOSTHHS me = +0,001 mm;

X — npeBbILIEHHE TOUYKH KOHTYpa HaJl TOUKOW LIEHTpa UCTOYHHUKA cBeTa A= 5,0MM.

B pesynbrare pacueroB My, He JOJDKHA IPEBILIATE 4%.

Bce nannbie mpuBeneHsl mo Bapuantam B Tabmuie Nel. ITorpemHocts onpeneneHus GoTorpam-
METPHUYECKUX KOOPAUHAT TOYCK KOHTYPA CEUCHHSI IPOU3BOAUTH B Tabmuie Nel

Tabmuma 1
Bricora Koopaunara | ba3zuc [TorpemHocTh OnpeneneHus
CEeYeHUS (poTocreMkn | KOOpauHATHI X B %
BBIPAOOTKHU Ko M Be, M
h, M f =|f =|f =|f =
30mMMm | 32mMm | 50MM | 58MmM
Mxe | Mxe | Mxep | Mxg
Bapuanrt 1
5 2.5 2.0
3.0
10.0
20.0
30.0
Bapuanr 2
Mxy | Mxg | Mxe | Mxg
10 2.5 10.0
13.0
5.0
3,8.0
3.0
Bapuanr 3
Mxe | Mx¢ | Mxe | Mxg
7 4.5 12.2
5.0




4.1

3.0

2.0

Bapuant 4

Mx¢ Mx¢

Mx¢g

15

3.5

2.0

3.0

10.0

20.0

30.0

Bapuanr 5

Mxg

3.5

2.0

13.9

10.0

6.0

5.0

4.0

Bapuant 6

Mx¢4

7.5

4.0

2.0

3.0

10.0

20.0

30.0

Bapuanr 7

mch

10

5.0

2.0

3.0

6.0




10.0
20.0
Bapuant 8
Mxp | Mxp | Mxe | Mxg
12,5 6.0 2.0
3.0
10.0
20.0
30.0
Bapuant 9
Mxp | Mxp | Mxe | Mxg
15 7.5 5.0
7.0
10.0
15.0
20.0
Mxy | Mxg | Mxe | Mxg
Bapuant 10
Mxy | Mxg | Mxe | Mxg
4 2.5 2.0
5.0
11.0
15.0
25.0
Bapuanr 11
Mxy | Mxe | Mxe | Mxg
7 2.5 1.0
3.0
7.0




9.0

11.0

Bapuant 12

Mxgp | Mxg

Mxg

15

5.0

6.0

13.0

15.0

20.0

30.0

Bapuant 13

Mxgp | Mxg

Mxg

10

7.5

2.0

8.0

12.0

25.0

30.0

Bapuant 14

Mxgp | Mx¢

qu,

12

5.0

5.0

8.0

10.0

12.0

15.0

Bapmuanrt 15

Mxe | Mxg

Mx¢g

10

4.5

2.0

3.0

10.0

20.0




30.0

BreiBOABI:

Ha ocHOBaHWYM TTPOM3BEICHHBIX MOJICYCTOB C/ENIATh BHIBOIBI O MPABUIBHOCTH OMPEACICHUS KOOP-
AUHATBl X¢ ¥ ONPEAEIeHHs IOTPEIHOCTH (POTOrpaMMETPHUYECKUX KOOPAUHAT TOYEK KOHTYpa B CCUCHUH
BBIPaOOTKH.

Bpruncimi cryaeHt

Z[aTa 20 I (I'pynma) ( ®amunus, 1.0.,)

Bonpocul k 3auemy npakmuueckux pabom

PaGora Ne 1

Kakyto cheMKy Ha3bIBatOT IJIaHOBOU ?

Kakyto cheMKy Ha3bIBatOT NEPCIEKTUBON?

YTo BXOJIUT B TEXHUUECKOE 3aJIJaHHE TIaHOBOM a3po(OoTOChEeMKU?

Ot yero 3aBucuT Macirabd gortorpadupoBanus?

o. Jlnst gero miuaHupyroT npoaoibheie (P) u monepeunsie (Q) mepekphITHS MEXITy CHUMKa-

Hobde

MU CMEXXHBIX MapIIpyToB?

Pa6ota Ne 2
1. Kakune criocoOb! n3rotoBiaeHus (OTOCXeM NPUMEHSIOTCS B (OTOrpaMMeTpuu?
2. Yro takoe poTocxema?
3. C yBenuyeHueM pa3MepoB TEPPUTOPHH, IUIOMIAb KOTOPOH U3MEpSAIOT 1Mo (oTocxemam,
TOYHOCTH pe3ynbTara 0yaer Bo3pactarb. OOBsSCHUTE WIN OMPOBEPTHETE 3TO YTBEPXKICHHE.
4. Bynyt 1u onnHAKOBBIMH PacXOKACHUS Ha KOHTPOJIUPYEMBIX TOYKaX MPU M3TOTOBICHUU

KOHTPOJIA IIPHU U3IrOTOBJICHHUN Q)OTOCXQMI)I C OAHHUX U TEX K€ CHUMKOB pa3sHbIMH MeTOJIaMI/I?
5. HpI/I OIICHKE Ka4y€CTBa U3IrOTOBJICHUA (bOTOCXeMI)I, YTO SABJIACTCA NPEANNOYTHTCIBHEC ,ZIY6-
JICT WUJIK BBIPE3 U HO‘-IGMY?

PaGota Ne 3
1. Ha xakom 3Tare 4eioBeK MOXET aKTHBHO BIHSATh Ha Ka4eCTBO MOTYy4aeMOTO M300paxe-
HUSL.
2. Ot vero 3aBucHT PoTorpaduaeckoe KauecTBo.

W

Urto Ha3bIBaeTCs HAaKUIHBIM MOHTAKEM.
4. C kakoii 11enbio oleHuBaeTcsl GoTorpaMMETPUUYECKOE KaueCTBO MOTYYEHHBIX CHUMKOB.
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1.
2.

[To xakuM moka3aTessiM OIICHUBAETCSI KAaueCTBO MAaTEPHAIIOB a3pO0POTOCHEMKH?

PaGora Ne 4

Kakue cymmecTByroT criocoObl MOCTPOSHHS IIJIAHOBOW (DOTOTPUAHTYIISIIMN?
Uto siBNIeTCS peayKIrue CHUMKa ?

Kaxko#t cHuMOK Ha3bIBaeTCsi TpaHCPOPMUPOBAHHBIM?

Uro Takoe ogHOMapuIpyTHas GOTOTPUAHT YIS ?

Uro u3 ceds npeacTapisioT rpadpudeckue cetu?

Pabora Ne 5

[Tepeuncnure criocoObl IPOBEPKU MOMEPEUHBIX CEUEHUN BBIPAOOTOK
Yro takoe HOTOKOHTYPHBINA METO CHEMKH?
UYro no3BosisieT 06ecneunTh NpUMEHEHNE (POTOKOHTYPHOIO METOJa CheMOK BbIPaOOTKHU?

Pabora Ne 6

[Iepeuncinre 3J1EMEHTHI BHYTPEHHETO OPUEHTUPOBAHMS
Jlist 4ero mpu ycTaHoBKe (POTOKaMephl €€ ONTUYECKast OCh YCTAHABIMBAETCS 10 HOPMAJIH

K 06’beKTy CBbCMKHU U CO6J'IIOI[aIOTC${ YCJIOBUA BEPTUKAIIBHOCTHU Q)OTOHHGHKI/I H TOPHU30OHTAJIbHOCTHU OIITH-

YECKOM ocH Kamepbl?

3.

HJ’IH 4cro nmpou3BoaiAT MaCI_I_ITa6I/IpOBaHI/IC CHHUMKA Ha BBI6paHHBIe pacCTOoAHUA CBhEMKH?



3akiIrouyeHue

Bce npencraBnennbie B pabouei TeTpaau MpakTUIECKUe pabOThI MPECISAYIOT 1IeJIb 03HAKOMHUTH U B HE-
KOTOPO# cTeneHu 00y4UTh CTYI€HTOB IPAKTHUECKON CTOPOHE TeX padoT, KOTOPbIE TPOU3BOJIST MPHU CO-
3/1aHUU TOMOTpaUUECKUX TUIAHOB CTEPEOPOTOrpaMMETPUIECKUMHI METOAAMH.
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TIIOCCAPHI ... 127

IMPEJAMCJIOBUE

HanHoe ydeOHOe mocobue no auciuiuimHe «PoTorpaMMeTpHs U AUCTAHIMOHHBIE METO/IBI 30HIUPOBAHMS 3EMIIN) CO-
CTaBJIEHO B COOTBETCTBUH C JEHCTBYIONMM ['OCyiapcTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM M PaOOINMH MPOTPAMMaMH H
MIPeAHAa3HAYCHO JUIA CTYACHTOB OYHOTO M 3a09HOTO (haKyIbTeTa MapKIICHAEPCKOH CIENNaTbHOCTH B KA4eCTBE PYKOBOACTBA
IIPY M3YYCHHUH Kypca U TPH BHIITOJIHEHUHN PAKTHYECKUX paloT.



I'nasa 1 OBIIME CBEJEHUS 1O ®OTOI'PAMMETPUHA

1.1 Ilpenmer GoTOrpaMMeTpuu, ero CoAepKaHue 1 3a1auu

dotorpammerpusi — TEXHUUECKas HayKa O METOAaxX ornpezenaeHust GopMbl, pa3MEpOB U TOJIOKEHUS OOBEKTOB 110 MX
¢dororpadpuaeckomy m300paKeHHI0. XapaKTEPUCTHKH OOBEKTa MOTYT H3y4YaThCs IO €ro M300paKEHHWI0 Ha OAMHOYHOM
CHHUMKE WJIM IO TTape MEepeKPhIBAIOIIMXCSA CHUMKOB, MOJyYSHHBIX U3 Pa3IMYHBIX TOYEK NMpOCTpaHcTBa. EciM npH H3ydeHHH
00BEKTA UCIIOJNB3YIOTCS CBOMCTBA OAMHOYHOIO CHHMKA, TO TAKOH METOJ IOJIy4eHHsI HeoOXOIMMOI HH(POPMALIK HAa3bIBAIOT
¢doTorpammerpuueckuM. Ecin jxe OH H3ydaeTcs 1o mape MepeKphIBAOIIUXCS CHUMKOB, TO METOJ Ha3bIBalOT CTEPeodOTO-
rpammerprdeckuM. OCHOBHas 3amada (OTOTpaMMETPHUH — TONOTpadUUecKoe W CIeUaNbHBIE BHABI KapTOrpapupOBaHUS.
doTtorpaMMeTpUYECKUEe METOABI O3BOJISIOT SKOHOMHO ¥ JOCTaTOYHO TOYHO PeIlaTh IPUKIIaTHbIC HHKSCHEpHbIe 3a1auu. Bee
paboTHI BHIMOIHSAIOT [0 HETATHBAM WX (POTOCHUMKAM, MOJTYYEHHBIM KaK (OTorpaguyecKuMy CbeMOYHBIMH CUCTEMaMU, TaK
u HeoTOrpadUuIecKUMN CheMOYHBIMHE CHCTEMaMH. TeXHOJIOrUst 00pabOTKH CHUMKOB IIPH TOJIyYEHUH OT JIBYX CHEMOYHBIX
CHCTEM BBITIOJHSIOTCS aHAJIOTUYHO 110 CHUMKaM. TexHoorus 00paboTKu CHUMKOB BXOAMT B PaMKH (pOTOrpaMMeTpuH.

BrInosHeHNI0 METPUUECKHUX ICHCTBUH MpEIecTBYET poliecc 0TO0pa NOAIEKAIIMX U3MEPEHUIO MITH HAHECEHHIO Ha
W3roTaBJIMBaeMble IUIaHBI U KapThl 00beKTOB. ONO3HaBaHUE STHX OOBEKTOB, ONpPENECHNE UX KaUeCTBEHHBIX M YHUCICHHBIX
XapaKTECPUCTUK, HAHECCCHUEC UX IMOJIOKCHUA WX I'PAHULl IPOCTUPAHUA U BBIPAKCHUC TMOJTYUCHHBIX NJAaHHBIX YCIIOBHBIMU 3HA-
KaMH{ Ha3bIBAlOT JemH(pUPOBAHHEM. DTOT MPOLECC SBISIETCA HEOTHEMIIEMOI YacThI0 TAaHHOM HAYKH U SBJISCTCS TEXHOJIOT H-
eil P HCIIOJIB30BAHUU A3POCHUMKOB M KOCMHYECKHMX CHHMKOB IJisi KapTorpadupoBanus teppuropuil. ®otoronorpadus
penraer 3aady co3iaHus TONorpadGuueckux KapT U IUIAHOB M IOCTPOCHHUS U(POBBIX MOJIEIeil MECTHOCTH € HCIIOJIb30BaHU-

eM MmarepuanioB porocremku. OHa sBIsieTcs pa3aenaoM ¢ororpaMMmeTpun. Komiieke mpoieccoB, BBIIONHAEMBIX IS CO3/a-
HUSI IO CHUMKaM Tororpadrueckux KapT M IUIaHOB, Ha3bIBaeTcs GoToTonorpaduueckoil cheMkoid. B 3aBucuMocTH OT TeX-
HUYECKHX CPEJICTB, MPUMEHSEMBIX [UIsl (hoTorpadMpOBaHMsl MECTHOCTH, PAa3IMYaloT qBa BUIa (HOTOTONOrpapuIecKon CheM-
K{: Ha3eMHYI0 (hoToTonorpaguieckyro, a3podoToTonorpaduiecKkyo, B TOpHOH MECTHOCTH X HHOTIa KOMOMHHPYIOT.

1.2 Hazewmnas crepeodoroTonorpaduyeckas CheMKa

Haszemnas cmepeogpomoepammempuyeckas cvemka — 3TO COCTABJICHHUE IIaHA TyTeM 00pabOTKA CHHMKOB MECTHOCTH, TO-
Jy4eHHBIX (DOTOTpaupoBaHUEM ee KaMepaMH, YCTAHOBICHHBIMHI Ha 3¢MHOH MOBEPXHOCTH. TaKkyl CheMKY OCOOCHHO 9acTo
MIPUMEHSIOT IIPH ChEMKE TOPHOW MECTHOCTH.

dotorpapupoBaHNE MECTHOCTH BHITIONHAIOT (POTOTEOIOTUTAMH, a B HACTOAIIEE BpeMs Jalre HUPPOBBIMU (poTOKaMepaMu.
Domomeodorum — npUOOP, MPEACTABIAIOMUNA cO00H (HOoTOKaAMEPy C OPUEHTUPYIOLIUM YCTPOHUCTBOM, CIYXKAIIUM IS OpH-
EHTUPOBaHMs (OTOKaMepsl B HY>KHOM HampaieHuu. Ha (puc. 1.1) moxazan ¢ororeononut P30 ¢upmer Bunsg (OPT), B
BEpXHEH 4acTH KOTOPOTO YKPEIMJICH TEOJOTHT, KOTOPBIM MCHOIB3yeTCs KakK Uil OPUEHTHPOBAHMS (POTOKAMEphl, TaK U IS
BBITIOJTHEHHUSI HEOOXOAMMBIX YTJIOBBIX M3MEPEHUN. YYacTOK MECTHOCTH (oTorpadupyroT U3 ABYX TO4eK S; U S, (puc.l.2).
Paccrosiare Mex 1y HUMH HasbIBaeTcs Oa3ucoMm (otorpadupoBanus. B pesynprare ¢ororpadupoBaHus MECTHOCTH Ha CTEK-
JITHHOHM (pOTOIIIACTHHKE, IIOMEIICHHOH B KacceTy (poTokaMepbl, PUKCHPYETCS CHUMOK - H300pa)kKeHHEe MECTHOCTH M KOOPIH-
HaTHbIE MeTKH (puc. 1.3).



Puc. 1.1 ®otoreomonur P30

Pucl.2 Cxema oTorpadupoBaHus MECTHOCTH



Puc.1.3 ®oTocHUMOK (JIEBBIH)

Ha cHEMKe M3MepsIoT KOOpIMHATH H300paXKEHUH TOYEeK MECTHOCTH 1 MX NTPOAOJIbHEIE Mapautakchl. KoopauHATHEIME OCAMHU
CHHMMKA CITyXaT OCH X U Z, IIPOXOIsIINe yepe3 KoopAnHaTHble MeTKH. Ha (puc.1.3) mokasaH CHUMOK ¥ Ha HEM - KOOPAWHATHI
X1 B Z; n300paxeHns M; Touku MecTHOCTH M (cm. puc.l.2). Ilpu M3rOTOBICHUH M FOCTUPOBKE (POTOTEOMONIUTA CTPEMSTCH,
4yT00BI IepecedeHne O oceil X U Z COBIMAAo ¢ TIaBHOW TOYKOW CHUMKA, TO €CTh C TOYKOH IepeceueHus INTOCKOCTH CHUMKA
[JIABHBIM JIyYOM - TIPOEKTHPYIOIIUM JIy4OM, NEPIEHANKYISPHBIM K TNIOCKOCTH CHUMKa. HopMalbHBIM CllydaeM ChEMKH CHH-
TAlOT TakoM, koraa npu dororpadupoBaHun TIaBHbIN oy4 (orokamepsl S;0; (puc.1.4) ycraHaBIMBAIOT B TOPU3OHTAIBHOE
MOJIOKEHHE U B 00eHX TouKax (S; U S;) HAlpaBISIOT MEPHSHAMKYIISIPHO 0azucy. Ho 4acTo cheMKy BBITIOJIHSIOT C OTKIIOHEHH-
€M TJIaBHBIX JIy4ed OT HOpMaJli K 0a3MCy Ha OJAMHAKOBBIE WIIU JIaXke pa3Hble yIIibl. [10 pe3ynbTaTaM H3MEpeHUi BBIYUCIISIOT
MPOCTPAaHCTBEHHBIE KOOPMHATHI TOUYEK MECTHOCTH, BhIpQXKEHHBIE B (hoTOrpaMMeTpudeckoii cucreme koopanHat S1XYZ (cMm.
puc.1.4 au 06).

¢ pororpaMMeTprUIeCKUMH KoopauHaTamu X, Y, Z:

a — TIPOEKIMs Ha TOPU30HTANIBHYIO IIIOCKOCTE XY,

6 — IIPOEKIMS Ha BEPTUKAJIBHYIO IUIOCKOCTh S;YZ

Hauanom ¢ororpaMMeTprdecknx KOOPIMHAT CIY)KUT LIEHTP MPOCKIMH JeBoro cHUMKa S;. Ocu X 1 Y nieskar B ropru30HTalb-
HOH IIJIOCKOCTH. 3a 0Ch Y NPUHATO HarpasieHue riaBHoro jtyda porokamepsl O;S;, a och X mepreHUKyIsIpHA K HEMY U IIPH
HOPMAaJIbHOM CIIydae ChbeMKH JIEKHUT B OJTHON OTBECHOI MIocKkocTH ¢ 6a3ucom. Ock Z HampaBiieHa BBEpX MO OTBECHOW JTMHUM.
Touku O; n O, — TIaBHBIE TOYKH JIEBOTO M MPABOTO CHUMKOB. Touka MecTHOCTH M M300pa3nuTCs Ha JIGBOM CHUMKE B TOUKE
M, a Ha IPABOM — B TOYKe My. J[71 BEIUMCIEHUS (POTOrpaMMETPHUECKIX KOOPAMHAT TOUKH M HCTIONB3YIOT ClleAyIoIne ove-
BU/IHBIE COOTHOILICHHUS:

5 Z ¥ B
sy

Bk
oo

rae X, Y, Z — ¢pororpaMMeTprUIeCcKrUe KOOPIUHATH TOUKH M; p — mpo1osibHbIi mapamiake (P = X, — X1); f — dokycHoe paccro-
STHUE KaMepb;



i,

Puc. 1.4 CBs3p KOOpAMHAT X, Z HA CHUMKaX

B — ropusonTansHOE nposoxeHne 6a3znuca, KOTOPHIH H3MEPSIOT ¢ OTHOCUTEIILHOMN MOTPEIIHOCTRIO, He mpeBsimatomiei 1:2000.
W3 cootHOMmIEHMI (1) BBITEKAIOT (hOPMYJIBI TSI BEIUUCIEHHUS (POTOrpaMMETPHUYECKIX KOOPIMHAT:

o) o) -
F_;xf, X—;*II,Z—;*ZI (1.2)

[Tpn chemMKe 3HAYUTENBHBIX YYaCTKOB MECTHOCTH (hoTOrpaupoBaHNE Pa3HBIX €€ YacTel NMPUXOIUTCS BBITIOJIHATH C Pa3sHbIX
6a3ncoB, 1MoJrydass KOOPAWHATHI TOYEK MECTHOCTH B pasHbIX (OTOrpaMMeTpuieckux cucremax. OT ¢oTorpaMMeTprIecKux
koopauHat X, Y, Z nepexo/ T K reoIe3nUecKiM MPsSMOYTOIbHBIM KOOpANHATAM, Harpumep, koopanHaram ["aycca—Kprorepa
X, Y ¥ HOpMasIbHBIM BeicoTaM H. ITpn HOpMaIbHOM citydae ChbeMKH 3TOT MEPEeX0/ BBITOJIHSIOT, HCHONB3YsT (DOPMYJIBI:

xM = x5l —Xsina+ ¥eosa  (1.3)
yM =ys14+ Xeos a4+ Vina 1.4

HM = Hsl +Z (15)

7€ Xm, Ym» Xs1, Ysi— T'€0JIC3MUYCCKHE MPSIMOYTOJIbHBIE KOOPAMHATHI mukeTa M u nieHTpa npoekrupoBanus Si; Hy Hg— BBI-
COTBI TEX K€ TOYCK; a - TMPEKIIMOHHBIN yroi ocH Y, TO ecTh HaNpaBJIeHHs IIIaBHOTO Jtyda poTtokamepsl O0;5;.
KoopauHaThl 1 BBICOTY IIEHTpa NPOEKTHPOBAHMS, a TAKXKE JTUPEKIIMOHHBIN yron HanpasieHns: O;S; onpenensior npuBs3Kon
K OIIOPHOM I'e0/1e3NUECKON CeTH. BBIYMCINB KOOPANHATHI U BHICOTHI JOCTATOYHOTO YMCJIA TIMKETOB, PACIIOIAraeMbIX B Xapak-
TEPHBIX TOYKaX KOHTYPOB U penbeda, U HAHeCs MX Ha IUIaH, BBIYEPYMBAIOT OYEPTaHUsSI KOHTYPOB U TOPU30OHTAIH. Beraucie-
HUS ¥ rpadudecKre MOCTPOCHNUS aBTOMATH3UPOBAHBI M BBITIOIHAIOTCA O CTAHAAPTHBIM MporpamMMaM Ha muppoBoit ¢oTo-
rpammerprueckoi ctaniuu L{PC, BkIroyaroneld KOMIbIoTep, JUCIIICH, YCTPOiicTBAa BBO/IA M BBIBOJIA MH(DOPMAIIUH, B TOM
gucie rpadonoctpontenb. CHUMKH MecTHOCTH BBOATCS B LIOC B mudpoBom Buae. s 3Toro, eciu n300pakeHne MecTHO-
CTH TIOJIy9eHO Ha (DOTOIUIACTHHKE MM (oToOyMare, ero CKaHUPYIOT U Npeodpa3yioT B mudposyto ¢popmy. [Ipu poTtorpadu-
POBaHMM TU(PPOBBIME KaMepaMHu cpasy IOJIydaroT IUGpOBble CHUMKH. B pesynbrare mocnemyromeid oOpaboTKH CHUMKOB
(dopmupyercst udpoBasi MOIENIb MECTHOCTH U TIPH HEOOXOJMMOCTH Ha rpad)ONOCTPOUTENE BBIYEPUNBACTCS IUIAH MECTHOCTH.
OTMeTHM, 4TO Ha3eMHas crepeodoTorpaMMeTpuyeckas CheMKa IIPUMEHSIETCST HE TOJIBKO ISl COCTABJICHHS TJIAHOB MECTHO-



CTH. CDOTOT‘p‘d(l)I/Ipyﬂ q)aC'dI[BI 3HaHHf/‘I, APXUTCKTYPHBIC U UCTOPHUYCCKUC IMaMATHHUKH, CO30ar0T YCPTCIKU, l'[OHpO6HO OoTpaxa-
Omue ACTalIu UuX (bOpMLI, IIO3BOJIAIOIIHNE BBITIOJIHATD TOYHBLIC UX 06Mepr " CO3aaBaTb NOKYMCHTBI, UCIIOJIb3YCMBIC B ITOCJIC-
JYIOLIEM, HarpuMep, IPH pecTaBpalMoOHHEIX padoTax. OueHb 4acTo GopMyIIbl LI ONPEACIICHUS] KOOPIUHAT TOUYEK MECTHO-
CTH TI0 Mape Ha3eMHBIX CHUIMKOB CTaparoTcsl yIpocTUTh. C 3TOH MO3UIUK B 3aBUCHMOCTH OT MOJIOKEHHS CHUMKOB B MOMEHT
¢doTorpadupoBaHUs pa3IMYAIOT IIATH OCHOBHBIX CIIy4aeB (BHUIOB) CHEMKH: HOPMAaJIbHBIA, PABHOOTKIOHEHHBIH (CKOIICHHBIH),
KOHBEPIeHTHBIH, pABHOHAKJIIOHHBIN M 00K (TIpOU3BONBHEIN). B HazeMHO# oToTOnorpadun gamie BCero MPUMEHSIOT Tep-
Bble /1Ba. [Ipu pemeHny crenmanbHBIX 3a7ad MOMYJSIPeH U KOHBEPIeHTHBIHN Cilydail, pexe paBHOHAKIOHHBIN. [Ipn koHBep-
TeHTHOM CJIy4ae CheMKH IJIaBHbIE JIy9d CHUMKOB FOPU30HTAILHBI, HO HE MapajuIeNIbHBI APYT IPYTY, @ OCH X Ha CHUMKAaX ro-
pusonTaNBHE (puc. 1.5). To ects ¢, # @, ©,= @,= K= k,=0.Yron y Mex1my, TTaBHBIMHU JIy4aMH JIEBOTO U MIPABOTO CHUMKOB
Ha3bIBAIOT YIJIOM KOHBEPTEHIINH, E€CIIH JIyYH CXOIATCS, M YIJIOM TUBEPIeHIIUH, €CJIH OHU PacXoasiTcs

(118)

Puc. 1.5 xoHBeprenTHas chbemMka

1.3 Aspodororonorpaduyeckasi CheMKa.

Anspodororomnorpaduyeckasi CheMKa SBISIETCS OCHOBHBIM BHJOM HPH TONOTpa(UIecKOM KapTUPOBAHUH B MacIITa-
6ax ot 1: 100 000 o 1: 500. dororpadupoBaHrie MECTHOCTH B 3TOM CIIy4ae IMPOM3BOAUTCS adpodoToarniapaTom, yCTaHOB-
JICHHBIM Ha caMoJieTe, BepToJieTe WiK JpyroM Hocurene. OCHOBHBIMH Tpolieccamu adpodoToTonorpaduueckoil CbeMKH sB-
JISIFOTCSL: JIESTHOCHEMOYHBIHN, TONorpado-reoge3ndeckuit U GoTorpaMmMeTpuiecKHii.

B 3ana4y eTHOCHEMOYHOTO Mpoliecca BXOIAT BO3AyLIHOE (oTorpadupOBaHNEe MECTHOCTH, PErUCTPALHSI TOKa3aHH
cnennpuOopoB, PUKCUPYIONIUX MOJOXKESHUE CHUMKOB B MOMEHT (poTorpadupoBanus, a Takxke Gpororpaduueckas oopadoTka
MaTepHaJIOB CHEMKH U U3TOTOBIECHHE (DOTOCHUMKOB (€CIM CHUMKH MOJTy4eHbI He IU(DPOBBIMHU KaMepaMn).

B Tonorpado-reonesndeckuii nporece cieayer BKIOUYNTD ONpe/IelICHHE I'e01e3UNUECKUX KOOPAMHAT TOYEK MECTHO-
CTH, M300pa3MBIINXCSl HA CHUMKaX. JDTH TOYKH Ha3bIBAIOT OMO3HAKAaMHU. VX YHCIIO0 3aBUCHUT OT NPHHATOIN TEXHOJIOTHH CHEMKH
n ee Macmraba, OT Ka4ecTBa CHUMKOB U (hu3MKo-Teorpayeckux ycJIoBHH paiioHa paboT. B Tomorpado-reonesmueckuit
IpoLIeCcC BXOAUT U Jieln(prpoBaHre — ONO3HABaHNE 00BEKTOB MECTHOCTH, N300pa3HBIINXCS HA CHUMKAX U ONpe/IesIeHHE X
XapaKTepUCTHK.

DoTOrpaMMeTpPUUECKH MPOLIECC COCTOUT B CTYHIEHHUH OMOPHOTO 0OOCHOBAHMS CHUMKOB C HCIOJIb30BAHUEM JIaH-
HBIX TIOJIEBBIX T€0JIE3MYECKUX paboT M MOKa3aHUil CrennpruOOpoOB, COCTABICHHH IJIaHA WM KapThl, KOTOPBIE 3aTeM 0(hOpM-
JISIFOT ¥ Pa3MHOXKAIOT, U(POBBIX MOJIeIel MECTHOCTH U (DOTOILIAHOB.

1.5 OcobGennoctu a3podoToTonorpadpuaecKoil CbeMKH KapbepoB

AdpodoToCHEMKY Kaphepa BBIMONHSIOT C IIETIbI0 COCTABICHHS M MTOTIOJIHCHHS IJIAHOB TOPHBIX BBIPAOOTOK, OTBAJIOB,
XBOCTOXPaHWUJINI, ITPOMITIJIOUIAIOK, CKIIaI0B TOTOBOM NMPOAYKIINHU, U APYTHUX OGLGKTOB, a TaKXKE U1 TOCTPOCHUA UX uncbpo-
BBIX MOJeJeH U, Ipu HeoOXoauMocTH, (oTommaHoB. Ha opranmsanmio U mapaMeTpsl a3po(oTOCHEMKH BIHSIOT: MECTO pac-
MIOJIOKECHHE Kapbepa, €ro pa3Mephl, IPOU3BOAUTEIBHOCTD, TEXHOIOTUS Pa3paboTKH, MacIiTad COCTaBIIIEMOrO IUIaHa, mapa-
METPHI TOPHBIX BBIPa0OTOK W Ipyrue (axTopsl. Ilpyn mpoeKTHpoBaHWK CHEMKH YYHTBHIBAIOTCS TpeOOBaHMS NEHCTBYIOMIEH
MAapKIIEHIePCKON MHCTPYKIIMK, KOTOPasi, B YaCTHOCTH, YCTaHABJIMBACT ABa Maciutada mapkuieiaepckux miaHos: 1:1 000 u



1:2 000. IIpenMyIIeCTBEHHBIM METOIOM COCTABJICHUS IUIAHA SIBIISICTCS CTEpPeoTOonorpaduueckas CbeMKa, IPH 3TOM IPEay-
CMaTpHBAETCsl CIUIOIIHAS MPUBSA3KAa CHUMKOB, TaK KaK MPOMEXYTOK BPEMEHH MEXIy (oTOrpapupOBaHHEM U MOTYUCHHEM
OKOHYATEIBHOTO MPOJYKTa BEChMa OTPAaHWYEH (BCETO HECKONBKO IHEW). OCHOBHBIMHU MPOLECCAMH, ChEMKH SIBISIOTCS: CO-
CTaBJIEHUE TPOEKTA, BEIOOD, 3aKPETIICHHE 1 MAPKHPOBKY TOUEK CHEMOYHOTO OOOCHOBAHHUS, BBITOJHEHUE JIMHEHHO -yTJIOBBIX
W3MEPECHUH U BBIYMCICHUE KOOPANHAT TOYEK, JIETHOCKEMOUYHBIH MPOIIECC, CTEpeo0oOpabOTKa CHIMKOB M COCTaBJICHHE IUIAHA,
Kak B IU(POBOM BUJE, TAK U HA )KECTKOH ocHOBe. ChEMKY Kapbepa BBIIOJIHIIOT IEPHOIUYECKH, KaK MPaBUIIO, OAWH pa3 B
Mecsl, npuieM GoTorpadupyroT ero He paHblle, YeM 3a IATh JHEW J0 KOHIA MEeCsIa, eciy oIuiaTa 00beMOB W3BJICYEHHS
TOPHOH Macchl MPOM3BOANTCS 10 MapKIIeHaepcKUM 3amepaM. JIeTHOCheMOYHbIe pabOoThl BHIIOJIHSIOT ClIEIHAIN3UPOBAHHbIE
opraHuzanyi. B oTiauume ot Apyrux o0bEKTOB rOpHBIE BEIPAOOTKH KapbepOB PacIioiararoTcsl Ha pa3IniyHON IiTyOuHe, U KO-
raa yucno ycrymnos 6osee 10-15, ycnoBusl chbeMKH Ha BEPXHHX W HMIKHHMX TOPHU30HTAX Pa3fIMYHbI, YTO CIEAYET YUYUTHIBATH
IpU cocTaBiieHWH Tpoekta. Hambonee s¢ddexTrBHA CheMKa IpyNIbl OJM3KO pacIojoXEHHBIX IPYyr K ApYry KapbepoB. B
3TOM cilyyae 00pabOTKy MaTepHaoB MOXKET OCYIIECTBIIATh eIUHas ClIe[MaIn3upoBanHas GororpamMmmerpuyeckas j1adoparo-
pHsL.

Mapkmeigepckre niaaHsl B OCHOBHOM COCTaBIIAIOTCS Ha YHHBEPCAIBHBIX CTEPEO(OTOrpaMMETPHIECKUX MPHOOpax
(aHATUTHYECKUX WM aHAJIOTOBBIX). B mocnenHeM ciryyae mpeamoyTeHne OTAaoT npudopaM, y KOTOPBIX OOJBIION Anuana3oH
MepeMeIeHIH MOCTHKA OTCTOSIHAH, OoraThIil BEIOOp K03 duinenTa mpeodbpa3oBanus MaciTada CHIMKa K MacmTady IuiaHa
1 KOTOpBIE 00ecriedeHb! epudepreii A aBTOMaTH3aINH ITPOIIECCOB COCTaBICHNUS IIaHA.

[Ipu cocraBieHNN MpoOeKTa UCIIONB3YIOT IUIaH Kaphepa MacmTada 1:5 000 i 1:10 000. [JaHHBIME IIpH pacdeTe ma-
paMeTpOB JIETHO-CbEMOYHBIX PabOT SBJISAIOTCS KOH(Urypalus U IiyOnHa Kapbepa, MaciTad COCTaBIsIeMOro IUIaHa, Tpebo-
BaHWA K TOYHOCTHU ONPEACIICHUA 06’])eMOB BCKpPBIIINA U JIO6I)I‘~II/I, MNEPUOANIHOCTE CHbEMKH, BO3MOKHOCTU O6pa6aTI)IBaIOHII/IX
npubopoB. 3amaua pacyera HapameTpoB a’poOTOChEMKH MHOroBapuaHTHa. ONTUMAJIBHO TO PELICHHUE, P KOTOPOM ILIaH
BCEr0 y4yacTKa COCTaBJIAeTCS C TpeOyeMOW TOYHOCTHIO NPH MHUHHMAaJIbHOM 4YHCJIE MapHIPyTOB M CHHUMKOB B MaplupyTe.
Hawmny4mmii BapuaHT, eciu HamnpasJieHUs] MapUIPYTOB TapajuielibHbl OCHOBHOMY (D)POHTY BeA€HHS TOpHBIX padoT. [lpuuem
€CTECTBEHHO CTPEMJICHHE OOOWTHCH TOJIBKO OJHHM MapIIPyTOM, €CIIM Kapbep MMEET BHITAHYTYI0 dopmy. IloaTomy pacuer

HAYMHAIOT C U3MEPEHHUs ero mupuHbl L 1 Berducienus Beicotsl H dortorpaduposanus no dopmyne H = fL /1, rue | -

¢dopmar xanpa, paBHbiit 18cm. [Ipu 3TOM cremyeT yIuTHIBaTh, 9TO MacmTadbl (poTorpadupoBaHus HE JOIDKHBI OBITH MEITbUe
1:10 000 — mpu cremMKe TOpHBIX BEIpa0doTOK B MacmmTade 1:1 000 u cheMKe U1 KOHTPOIBHOTO OIPEeIICHIsI 00beMa BRIEMKH
3a 1Ba rona u Oonee mmmrTenbHbIN nepuon, 1:15 000 — econ macmtad mapkmeiinepckoro miana 1:2 000, 1:5 000 — mpu crem-
Ke CKJIaJOB TMOJe3HOro mckomaemoro, 1:25 000 — mpu cheMKe 0TBajOB BCKPHIIIHBIX MOpo. Pacder ciemyet BeCTH OTHOCH-
TEJIbHO HIXKHUX YCTYIOB, MacIITab M300pa)KeHUsI KOTOPBIX OyaeT MUHUMaIbHbIM. OTCIO/Ia CIIEIYeT, YTO NP IIIyOuHe Kapb-
epa 10 300M moxHO ucnonb3oBaTh ADA ¢ HebonbmuM hokycHbIM paccTossHueM (70 — 100mm). [Tpu Gonbiieit rmybune dho-
KyCHO€ PacCTOsHHE NMpUHUMAaIOT paBHbIM - 140 wnu 200mMm. Ecnu ykazaHHbIE BbIle TpeOOBaHUS HE BBIACPIKUBAIOTCS, TO
¢dororpadgupyrOT HECKOJIBKMMHU MapLIpyTaMHu ¢ COOJIIOICHUEM CIIEAYIOIMX TEXHUYECKUX TPEOOBAHMI:

- 3a/laHHOE€ NPOJOIBHOE NepeKphITHE CHUMKOB — 60 nnu 80%,

- yIJBl HAKJIOHa CHUMKOB — 10 3°,
- W3MCEHEHHME BBICOTHI II0JIeTa B Ipesesiax Mapupyra — He 6oruee S0M,
- JIOMyCcTUMBIN cMa3 nzo0pakeHns — 0.05mm.

AnspoorocreMouHoe 000pyI0BaHIE YCTaHABIUBAIOT Ha camonere thrna AH-2 umu Bepronere K-26.

[Ipn exemecsyHON cheMKe KaphepoB IIyOHHON 10 200M KaXayro cTepeonapy 00ecleuynBaroT YeThIPbMS IIIaHOBO-
BBICOTHBIMH OIIO3HaKaMH, PACHOJIOKEHHBIMH MO YIJIaM 30HBI MPOAOJIBHOTO NepekphITHs. Ecnu riryOuna Oonblie, Wian 1eib
CHEMKH - KOHTPOJIb ONpe/ieNIeHHss 00beMOB BBIEMKH 3a JIIMTEIBHBIA IepHo]], HEOOXOIUM JIOTIOTHUTEIbHBIA BEICOTHBIH OI10-
3HaK B [IEHTpe cTepeomnapbl. [I1aHOBbIEe MTaHOBO-BBICOTHBIE OMO3HAKH — MAPKUPYIOT.

B npomnecce crepeoobpaboTky BHENTHEE OPUEHTHPOBAHNE MOJIEIH OCYIIECTBISIIOT HE MEHEE YeM IO YeTBIPEM OIo-
3HaKaM. HeBs3kM Ha HUX HE JOJDKHBI OBITH OJHOTO 3HaKa ¥ npeBbimath 0.4mM B miane u 0.03% mo BeIcOTe (OTHOCHUTEIHHO
BBICOTHI (hoTOorpaprpoBaHMs HAJ CpEAHEH IUIOCKOCTHIO CHIMAaeMOTO ydacTKa) BpoBKHM ycTyma pHCYIOT NMpH HENPEePHIBHOM
BEJICHUH M3MEPUTEIHHON MapKH 10 WX BHINMOMY KOHTYpPY Ha T€OMETPHYECKOH Mojaend. Ecim OTKOCHI yCTYIIOB HMEIOT
CIOXHYI0 (hopMy, TO KpoMe OPOBOK HMPOBOJAT TOPU3OHTAIH (TIPUOIM3UTEIHHO IMOCEPEINHE OTKOCA) MIIM HAaHOCAT TPAHUIIBI
ochlnmy. Ha xapakTepHBIX TOUYKax OPOBOK M KOHTYPOB OCBIIIEH OepyT BHICOTHBIE ITMKETHI C TOYHOCTBIO JI0 JennMeTpoB. Pac-
CTOSTHHSI MEXY CMEXHBIMHU ITUKETaMH HE JIOJDKHBI IpeBbImaTh 20M rpu cheMke B Maciurabde 1:1 000 nu30m, eciu maciirad
1:2 000. [ToBepxHOCTH B30PBAaHHBIX MMOPO N300PAKAIOT TOPU3OHTAISIMH Yepe3 2.5 - SM MM NHKeTaMu.

[Ipumep pacuera napamerpos dororpaduposanus. TpeGyeTcs coctaBuTh IUIaH Kapbepa B Macmrade 1:10 000. ITpu
sToM mupuHa L kapeepa — 1.2km, riryouna — 170m. O6paboTKy CHUMKOB IIpEIIoJIaracTcsi BBIIIOJIHUTH Ha TOMOKApTE C TOY-
HOCTBIO M, U3MEPEHNS PA3HOCTH IIPOJOJIbHBIX Mapaniakcos 0.01mm.

B cooTBeTCTBHY ¢ peKOMEHAALUSIMH, IPUBEIECHHBIMH BBIIIE, TOIPOOyeM 000MTHCH OJHIM MapIIpyToM, U s ¢o-
torpadupoBanus ncnoap3oBate ADA ¢ pokycHbM pacctosauem 70MM. [Ipn 3amaHHBIX 3HaUYEHUSIX BhIcOoTa (hoTorpadupo-
BaHus, H=525M Haj BepxHE# MOBEPXHOCTHIO (IIPH BBIYHUCICHUH pa3Mep KaJpa MPUHIT paBHBIM 16 cM, 9TOOBI HE U3MEPSTH
Ha Kpasx CHUMKa, TJi¢ OOJbIINe NCKAKEHU) U 695M — Hall HUKHHUM YCTYTIOM Kapbepa. MacmTab ¢oTtorpadupoBanus oyaet
He MeHee 1:993, 4To ymoBieTBOpseT TpeOOBaHUSIM MapKIieinepcko HHCTpyKIuu. Koadgduiment nepexoaa ot Macmraba



CHUMKa K MaciTady COCTaBIIIEMOTO TUIaHa, OYEBUIHO, OyneT paBeH 10, HO mpu 0OpabOTKE CHUMKOB Ha TOTIOKApTE TaKOM
BAPHAHT BO3MOXKEH. MOXKHO OLEHUTS H 0KHIAEMYIO OMHOKY 10 BICOTE, HCMoNb3yst dopmyny: m, =2.3Hm,, /b, rneb

6azuc Qotorpaduposanus B macmtabe cHuMKa (npuMepHo 70mm). Ilocne mMOACTaHOBKM NPHHSTHIX 3HAYCHUH MOIYYHM
m,=0.22m. Wnu B otHOCUTenbHOM Mepe 0.033%, uTo mpakTudecku B gomycke. TakuM oOpa3oM, npeiaraeMble apaMeTpsl
crepeodoToTonorpaduueckoil CheMKH Kapbepa BIOJIHE KOPPEKTHBI U MOT'YT OBITh peaM30BaHBL.

I'nasa 2 TEOMETPUYECKHWE OCHOBBI ®OTOI'PAMMETPUN

2.1 llenTpanpHas NPOEKIH CHUMKA U OPTOTOHAJIbHAS MPOCKIMS IJIaHA.

JIro0oii a3poOTOCHUMOK MPEACTABISET CO00 HEHTPANBHYIO IPOSKIMI0 CHUMAEMOI'0 Y4acTKa Ha MECTHOCTH.

Iycts 4, B, C u D (puc. 2.1) TOYKH MECTHOCTH, @ S — IEHTP MPOCKIUK. TorIa TOUKH TepeceueHus d, 6, ¢, d mrockoctu P
¢ npoextupytomumu rydamu AS, BS, CS u DS ecTs neHTpanbHBIE IPOSKINH COOTBETCTBYIOIIUX TOYEK MECTHOCTH. Taxyro
e LEHTPAIBHYIO IPOCKINIO MOXKHO ITOCTPOUTH U B TOM ClIy4ae, €I IUIOCKOCTh MPOEKLUH P’ IPOBECTH IO JPYTI'YI0 CTOPO-
HY OT LIEHTpa MPOEKTHUPOBAHMS U Ha TOM K€ PACCTOSIHUM OT Hero. J[efCTBUTENBHO, €CiIM 3TO C/eaTh, TO MOJYYUM TOUKU a’;
6, ¢’u d’, mpuuem cornmacHo ycnosuo Sa' =Sa, Sb'=Sb, Sc¢' = Sc n Sd' = Sd . TInockocts P MpOeKIyY JaeT HeTa-
TUBHOE (00paTHOE) N300pakeHHEe TOUEK MECTHOCTH, a P’— no3utuBHoe (npsiMoe). To ecTh, MO3UTUB MOJy4aeTcs, KOoraa 00b-
€KT ¥ TUIOCKOCTh ITPOCKINYU MOMEIIEHBI 110 OJIHY CTOPOHY OT IIEHTpa MPOEKTUPOBAHMS, a HETaTHB, €CJIM OHH PACIIOJIOKEHBI
10 pa3Hble CTOPOHBI OT Hero. [I0CKOIbKY HeraTHB M IO3UTHB PACIIONAraroTCsi CHMMETPHYHO OTHOCHTENBHO IIEHTpa MpPOeK-
IIH, TO OHU OJMHAKOBBI (KOHTPY3HTHBI). OTMETHM, 4TO M300paskeHne 00bEKTa Ha INIOCKOCTH CHUMKA, IOJyYeHHOE B ICH-
TpaNbHON IPOEKINH, Ha3bIBACTCS MEPCIIEKTUBHBIM N300pakeHneM. Ecii neHTp mpoeKTHpOoBaHuUS IIEpEeHEeCTH Ha OECKOHEYHO
0O0JIBIIOE PACCTOSIHAE OTHOCHTEILHO MECTHOCTH, TO MPOEKTUPYIONIHE JIy9H OyIyT B3aMMHO NapajuieibHsl. X nepeceuenue
C NMEPHEeHANKYJISIPHON K HUM IIOCKOCTBIO Ta€T OPTOTOHATBHYIO IPOEKIHIO TOUYEK MECTHOCTH. B Tomorpaduu takas nmpoex-
st (TP YCIIOBHH, YTO MPOEKTUPYIOLINE JIYYH OTBECHBI) HAa3bIBAETCS] TOPU3OHTAIBHOM.

OT1in4re MeXay OpTOrOHaIbHOM (TOPHU30HTANBHOM) U LIEHTPaJIbHON
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Puc. 2.1 Puc.2.2

npoeKuusiMU BuaHO Ha (puc. 2.2) Touku mectHocTH A, B, C 1 D n3obpaxarorcs Ha IUIOCKOCTH P B LEHTpalbHON
NPOCSKIMH B TOYKaxX a, b, C, d, a B OpTOrOHaNbHOM NPOSKIUH — B TOYKAX 8o, Do, Co, Uo. TIpH mepeMeneHnn mI0CKOCTH MPOeK-
LI B TIOJIOXKEHHE P B3aMMHOE MOJIOKEHUE TOUYEK 8y, Do, Co, MOCTPOCHHBIX B OPTOTOHAIBHON MPOEKIHH, He HapymuTcs. B To
e BpeMsl TOUKH @’ b, C/, MOCTpOCHHbIE B IIEHTPAIBHOM MTPOEKIMH, CBOE B3aMMHOE IMOJIOKEHHE M3MeHST. [I0HITHO, 9TO 1St
COCTaBJICHU TUIAHA Y4acTKa MECTHOCTH I10 €ro M300pa’KeHHIO HA CHUMKE HEOOXOJMMO IMEepPCIEeKTHBHOE H300paskeHne mpe-
oOpazoBarh B oOpTOroHasIbHOE. HO mepeHocoM LieHTpa NpOEeKTUPOBaHUS B OECKOHEYHOCTh Takoe IMpeoOpa3oBaHue IMpaKTHUe-
CKH HE OCYIECTBUTh. [103TOMYy HEOOX0MMO HaWTH KOCBEHHbIE ITyTH PEIICHHS 33/1a4H.

2.2 DiIeMEHTBI U CBOMCTBA IICHTPAIBHOM MPOSKIINH.



[IpencraBneHue o 3MeMeHTaxX MEHTPATbLHONW MPOSKIUU AaeT pHC. 2.3, Ha KOTOPOM N300pakeHBI:

Puc. 2.3

ILtockocTh T: B KOTOpOI>'I pacnojgaratoTcss NPOCKTUPYCMBIC TOYKH MCECTHOCTH, HA3bIBACTCA MJIOCKOCHMbIO OCHOBAHUS

(nnockocmso npeomema,.

IInockocTh P, Kyda DpOCKTUPYIOTCA 3TU TOYKHU, HA3bIBACTCA NJ10CKOCMbIO u306pa9fcenuﬂ (Kapmquz) uiu niocKocmvro
CHUMKA. Hpez[nonaraeTcsl, YTO IIOCKOCTU T 1 P OECKOHEUYHBI U OrpaHUYICHHUC UX JIMHUAMU SABJIACTCA YCIIOBHBIM.

COoBIIagaTb C TJIaBHOM ONTHYECKOH OCBHIO (I)OTOKaMepBI, HO B TOYHOCTH 3TO HC BBIIIOJHACTCA. I[ByXFpaHHLIﬁ yrona ¢,
MECKIY IJIOCKOCTAMU CHUMKA U OCHOBAHUSA — 3TO )20l HAKIOHA CHUMKA. OH MIPOU3BOJICH, HO €CJIM paBC€H HYJIIO, TO CHU-
MOK CHHUTACTCA TrOPU30HTAJIbHBIM.

S — yenmp npoexyuu.

[Mpoextupyromuit 1y4 So, NepIEeHANKYISIPHBIA K MJIOCKOCTH CHUMKA, Ha3bIBaeTCA 21a6HbiM 1y4oM. OH NOIDKEH COBIIA-
JIaTh C TJIABHON ONTHYECKOH OChIO ()OTOKaMepHI, HO B TOYHOCTHU 3TO HE BBITIOIHSIETCS.

- Touka o nepeceyeHus ITIABHOTO JIy4a C IUIOCKOCTBIO CHUMKA HA3bIBACTCS 21A6HOU MOUKOU, a PaccTosHUE So - ero ¢o-
KycHBIM pacctostareM f. OHO TOMKHO OBITh paBHO (POKYCHOMY PACCTOSIHHIO (DOTOKAMEPBI.
Touka N mepecedyeHnss OTBECHOTO MPOSKTUPYIOWIETO JIy4a, C INIOCKOCThIO CHUMKA Ha3bIBaeTCsl moukou Haoupa. OHa siB-

nsiercst n3o0paxkeHneM Toukn N MECTHOCTH, KOTopas B MOMEHT (oTorpadhupoBaHHs HaXOAMIACh HA OJHOW OTBECHOU
JMHUY (Ha JIMHAY NIEPIICHIUKYJISIPHOH OCHOBAHUIO) C TIEPEIHEH y37I0BOM TOUKOH 00BEKTHBA ()OTOKAMEPHI.

BepTI/IKaJ'ILHaFI IJIOCKOCTh W, npoxozasias 4e€pe3 TOUKHU S, 0, N HA3BbIBACTCS NIOCKOCMbIO 2]IABHO20 BEPMUKANA.

Crnen vv mockoct W Ha CHUMKe 3TO €ro enasnas gepmuxaniv, a cien VV minockoctu W Ha OCHOBaHWU Ha3bIBACTCS JiU-
Huell HanpPasieHUst CbeMKU.

['opu3oHTANBHBIA MPOEKTUPYIOWMH Jiyd S|, Jexanuidi B IUIOCKOCTH TJIaBHOro BepTHkana W , mepecekaeT IIOCKOCTh
CHHUMKA B 21a6Hol mouxe cxooda |.

Touka ¢ nepecedeHus OUCCEKTPHCH! yria Son (&) ¢ MIOCKOCThI0 CHUMKA HA3bIBACTCS MIOYKOUW HYNe8bIX UCKANCCHUH.
Ona o0asaeT BaKHBIMUA CBOWCTBaMH, KOTOPbIE OYIyT pacCMOTPEHBI IIPH M3YYEHHH I'€OMETPUYECKON XapaKTepUCTUKU
HaKJIOHHOTO cHUMKa. Touk# |, 0, C M N CHUMKa pacroyararoTcsi Ha €ro IIIaBHOM BEPTHKAIH.

Jlunum hh, nexanme B miockoctu P v neprneHUKyISIPHBIC K TJIaBHOM BEPTHKANM, €CTh 20puzoHmanu chumika. [pudem,
hihy — nunus ocnosanus. I1o MUHWS TepeceveHns INIOCKOCTH CHUMKA C TUIOCKOCTBIO OcHOBaHMs; Nh, - nuHus neucka-
JHCeHHO20 Macuimaba — TOPU30HTAlb, TPOXOAAIIAS Yepe3 TOUKY HYJIEBBIX UCKaxeHHH C; hoh, — ernasnas eopuzonmany,
OHa TMPOXOIUT Yepe3 TIABHYI TOUYKY CHUMKa 0; hihy — munust delicmeumenvhoeo (ucmunnoeo) eopuzonma — IAHAS TIe-
pecedeHus: CHUMKa W TOPU30HTAIBHOHN IIOCKOCTH (TUIOCKOCTH JICHCTBUTEIEHOTO TOPU30HTA), POXOJIAIIEH Yepe3 HEHTP
MPOEKLUH S.

W3 ananm3a pucyHka 3 clieAyeT CpaBeIINBOCTh CIICIYIOIINX COOTHOIICHHMN:

on=f-tge (2.2)



oc:f-tgg (2.2)

oJ = f-ctge (2.3)
SJ = f/sing (2.4)

CBoiicTBa IIEHTPATIBLHOM NPOEKIIUN:

[lepcriekTHBHBIM M300pa)keHHEM JII000I TOYKa MECTHOCTH, HalpuMep, A, SBIsIeTCS TOYKa d W IPUTOM EAWHCTBEHHAs
(puc.2.4). JIrobo# ToOuKke CHUMKa, HaIlpUMep, @ COOTBETCTBYET OECUMCIIEHHOE MHOXKECTBO ToueK MecTHOCTH A, A; 1 T.11. [lep-
CHEKTUBHBIM M300paskeHHeM JII000H NpsMoi npocTpaHcTBa, Hanpumep BC, He mpoxoasmiel yepe3 LEHTpP MPOEKIHUH, SBIIS-
ercst mpsimast be, u mputoM eauHcTBeHHas. Ho oHa n300pa3miachk Obl TOUKOM, eciu Obl pacmosarainach Ha IPOCKTUPYOIIEM

nyue, Hanpumep npsimast DK u Touka d

Puc. 2.4 Puc.2.5
/\i
N/ R
le
D A C

A

(nu K). JIrobomy OTpe3Ky Ha CHHMKe, Hampumep DC, COOTBETCTBYET GECUHMCICHHOE YHCIO OTpe3KkoB MecTHOCcTH BC,
Blcl U T.AO.
N3o0paxxkeHust 1000 CHCTEMbI B3aMMHO IapajuleNbHBIX NPsIMBIX IpoctpaHcTBa, Harmpumep AB CD wu T.1., cxonsrcs Ha
CHHUMKE B OJIHO# TOUYKE i, KOTOpast Ha3bIBACTCS MOUKOU cx00a. JIjist TOTo, YTOOBI € MOJTYYUTh HEOOXOMUMO U3 IIEHTPa MPOEK-
UM TIPOBECTH IPOEKTHUPYIOUIMH Jyd Mapajule]bHO CHCTeME MNPSMBIX MPOCTPAHCTBAa. TaM, TJe OH IepecedeT IUIOCKOCTh
CHMMKa M HaXOAMTCS Touka cxona (puc.2.5). Jlrobast cucTeMa NpsAMBIX JIMHUH, MapajielbHbIX INIOCKOCTH CHUMKA, UMEET
TOYKY cX0Jla B OeckoHeuyHOCTH. Ecnu napasuiesnbHble psiMble HaXOATCSl HA MECTHOCTH (B TNIOCKOCTH OCHOBAHHS), TO TOYKA
cXo0Ja MX M300pakeHuil pacrosoxkeHa Ha TuHUM hihy deticmeumenvrozo copusonma. TloctpoeHne M300paxxeHUs ceMeicTBa
OTPE3KOB, JIKAIIUX B INIOCKOCTH OCHOBAHHWS W INMapaJUICIbHBIX JIMHWW HANpaBICHUS] ChbEMKH (MM COCTABILIONIMX C HUM
YTOJI (), BBIIOJHSIOT CICAYIOIINM 00pa3oM:

1. OTpe3KI/I IPpOAOJIKAIOT 40 NEepeCcCUCHUs C JINHUEH OCHOBAHHS KapTUHBI. HOJ’Iy‘{CHHLIC TOYKH, [IPUHAAJICIKAT ABYM IJIOCKO-
CTAM — IINIOCKOCTHU OCHOBAHUA U IIJIOCKOCTH CHUMKaA (KapTI/IHBI).

2. Ha miockocty CHUMKa HAaXO/IST MOJI0KCHUE TIIABHOM TOUKH CX0/a J, ¥ CTpOST JuHuI0 hih; mepreHukysipHy o riaaBHOi
BEPTUKAIH (JINHUIO IEHCTBUTEIEHOTO TOPU30HTA).

3. Uepes meHTp MPOCKIMK S MPOBOAAT JIyd, HapalieabHbIN 3aqaHHbIM OoTpe3kaM. OH OyIeT pacroiokeH B IUNIOCKOCTH JCH-
CTBHUTEIILHOTO ropu3oHTa. [lepeceuenue 3Toro jy4a ¢ guHuei hih; onpenenser Touky cxona J n3obpaxxeHuii OTPE3KOB.

4, COC}II/IHSHOT MPAMBIMHU JIMHUAMHA TOUKY Jc TOYKaMH, IMOJTYYCHHBIMHA HA JIMHUNU OCHOBAHUA KaPTHUHBI. DTH TUHUU Ha CHUM-
K€ €CTh 1/1306pa)1<eH1/1e queﬁ, UAYHINUX OT JIWHUKU OCHOBAHHWA KapTHUHBI, YEPE3 3aJIaHHBIC OTPE3KU U 10 OECKOHEYHOCTH.

5. HpOBOﬂHT MNPOCKTUPYIOIHUE JTYUHU YEPE3 TOYKHU, OTPAaHUYINBAIOIINEC OTPE3KU. Hx nepeceucHue ¢ NOCTPOCHHBIMA HA CHUM-
K€ JIMHUAMU U ONPEACIIACT UCKOMOC I/I306pa)K€HI/Ie.



Puc.2.6

[To sTOMy mpaBwMITy ¥ IOCTPOCHBI N300paKEHUS MPSIMBIX, TAPAJUICITBHBIX HAIPABICHUIO CheMKH (prc.2.6) U IPpsSMOH,
COCTAaBIISIIOIIEH ¢ HaNpaBlieHUEM cheMKH yroi ¢ (puc.2.7). Touka cxona n300pakeHUi BEPTUKAIBHBIX (OTBECHBIX) MPSIMBIX
COBIaZaeT ¢ TOUkoi Hamupa N (puc. 2.8). Ilepeceuenne B, oTpeska 4B ¢ MIOCKOCThIO CHUMKA HAXOAWTCS HA CIIEAC BEPTH-
KaJIbHOH TUIOCKOCTH, TIPOXOIAIIeH depe3 MpsMyIo AB U mapaulebHON TIOCKOCTH TIaBHOTO BEepTHKala,. [[03ToMy OTpe3ok
NB, ecTb n300pakeHre OECKOHEYHOTO OTBECHOTO JIyda, HAYIIETo U3 TOUKH B,. [Ipoekiun Touek 4 u B mpUHAIEKAT ITOMY
OTpPE3KY, 3HaYHT JJIsl UX IIOCTPOCHUS IOCTATOYHO IPOBECTH NPOEKTHPYIOIINE JIydd. AHAJOTHYHBIM 00pa3oM Ha puc. 2.8 mo-

Puc. 2.8

CTpPOEHO M300pakeHue BepTUKaIbHOM npsiMoit DK. Pemenne 3amaqu MoKHO ObLTO HAYaTh U C TIOCTPOEHUS TOUKH 4, KOTOpas
TIPUHAJICIKUT TUIOCKOCTH OCHOBAHMSI.

Bo03MOXHBI U APYTUX MPUEMBI TIOCTPOCHUS N300paKEHUH MapaIeIbHBIX JTHHHH.



I'nasa 3 INTAHOBASI ADPO®OTOCBEMKA

3.1 Pacger mimaHOBO# a3pOoPOTOCHEMKH

3agadeil BBIMOIHEHUS JIETHO-CHEMOYHBIX PA0OT SIBISETCS MOTydCHHE a3pO(OTOCHIMKOB MECTHOCTH OTIPEIETICHHO-
ro KagecTBa. A’podoTockéMKa Iy KapTorpadudeckux neneit npomsBogurcs ADA, kak MpaBuio, C MIOTHPYEMBIX CaMOIIE-
TOB, TPOJIETAIONINX HAJ MECTHOCTBHIO IO 3apaHee HaMEUCHHBIM Ha KapTe MaplipyTaMm (MapIipyT - pAf NEpeKpbIBAIOLINXCS
CHMMKOB OJTHOTO HampasiyieHHs1). [IpokianpIBatoT nX Tak, YTo00bl CHUMKH 0€3 pa3phIBOB IMOKPBIBAIN BCIO KapTorpadupyemyro
TeppuTopHio. [ 3TOro MIaHUPYIOT MpoaonbHbie (P) u monepeynsie (Q) MepekphITUs MEeXIY CHUMKAMH CMEXKHBIX Mapil-
pyToB. [lyist TOro 4T00BI MOYYUTH CHUMKH 33JJaHHOTO KayecTBa, nepex GororpagupoBaHUEM MECTHOCTH BBINOJHSIOT pacyer
napaMeTpoB a3po(OTOCHEMKH U COCTABILSIIOT IOJIETHYIO KapTy Ha Tomorpaduyeckoil OCHOBE, KaK MpaBuio, 00Jiee MEIKOTOo
Maciiraba, yeM macmrad aspoporochEMkH. [ pacuera HEOOXOIUMO 3HATH pa3Mepbl ChEMOYHOIO ydacTka, MaciuTab co-
CTaBJISIEMOTO TIJIaHa, (POKYCHOE paccTosiHue a’spodoroanmapara, Macrad ¢pororpagupoBaHus U XapaKTEPUCTHKY MECTHOCTH
(B wactHOCTH, ero penbeda).

Jst crepeoTonorpadueckoro MeToia CheMKH BaKHO YUHTBIBATh, YTO TOYHOCTh ONPEAEICHUS BHICOT TOUYEK I10 pe-
3ylbTaTaM HM3MEPEHUS MPOJONBHBIX IapajUIaKCcoB OOpaTHO TMPOIMOPIMOHANBHA BBICOTE (oTorpadupoBaHus. 3HAYUT, MPH
3a7aHHOM Maciitabe dororpadupoBanusi, 4TOObI JIETETh MOHMKE, HEOOXOIUMO UCIIOIB30BaTh KOPOTKOGoKycHbie ADA (f =
70 — 100mm). Ecnm TexHONOTHEH NMpeayCMOTPEHO cocTaBieHHE (POTOIUIAHA, TO BO3HUKAET IPOTHBOPEYME, TaK Kak I
YMEHBIICHUS CMEIICHNS TOUEK 32 penbed Cieayer JeTeTh MoBbIme (JTO He OTHOCHTCS K IU(POBOM TEXHOIOTHH, €CIIH Mpe II-
nojiaraeTcs npotecc oprodororpaHcopMUpoBaHUsl CHUMKOB). B Takoii cutyarnuu ¢ororpadupoBaHre MECTHOCTH BBINOJ-
HSIOT ABYMsI KOPOTKO M JMHHO(GOKycHBIMU ADA, ipu cooTHOLIeHUH MactadboB ¢otorpaduposanus 1:2. [Tpu atom doto-
rpadgupoBaHue B OJHOM HAIPaBICHHU OCYIIECTBJISIOT JIByMsl KaMmepamu, B OOpaTHOM HaIlpaBJICHHH — JJTMHHO(OKYCHBIM
A®DA. B npornecce cocTaBiieHHs IUIaHA CHUMKHU € MEJIKUM MacIITaboM HCHOJb3YIOT Ul CTEPEOCKONMUYECKONH PUCOBKU PElb-
eda, KpynmHoMacuITaOHble CHUMKH — JJIsl COCTaBIIeHUs (POTOMIaHOB M Aemn(pUPOBAHUSL.

Macmrab ¢ororpadupoBaHus 3aBUCHT OT MaciiTaba COCTAaBIIEMOro IIaHa, BRICOTHI CEUCHUS penbeda, a TAKKE OT
BO3MO)KHOTO COOTHOILICHHMS MEXKTY MacIITadaMi CHUMKA M COCTAaBISIEMOTO IUTaHa (TO €CTh OT XapaKTEPHUCTHK UCIIOIB3yeMO-
ro (oTorpaMMEeTpHUIecKOro obopynoBanus). B uaCTpyKmu [9, Tabn. 16 u 17] nmpuBeIeHBI COOTBETCTBYIOIINE PEKOMEHIa-
min. B mdpoBoit poTorpaMmerpun, rae NpenesioB Ha YBEJIMUCHHE MPAKTHUYECKH HET, yKa3aHHOE BBINIE COOTHOLICHUE HE
cienyer BeIOMpaTh Oomee 10 (MMmest B BUILy, PEeIbHYIO rpadudeckas TOUHOCTh, paBHy0 0.1 MM, M TOYHOCTh M3MEPEHHS
CHIMKOB Ha MOHHTOpE KoMIbIoTepa He Boimre 0.01 mm).

3.2 TlonyyeHre CHUMKOB MECTHOCTH

®dororpapupoBaHHe KaxJ0ro CbEMOYHOTO y4acTKa BBITIONHACTCS HEIPEPBIBHBIMU MapHIpyTaMH OJHHUM U TeM XKe
A®DA, npu 0JHHUX M TEX )K€ MEPEeKPHITUAX (TIPOJOJIBHBIX U MONEPEYHBIX), @ TAK)KE HEM3MEHHON BBICOTE IOJIeTa M0 OTHOIIe-
HHUIO K €ro CpelHed IUIOCKOCTH. A3po(oTOChEMKA BBITIOIHACTCS C MCIIOIb30BaHWEM T'MPOCTA0MIM3HPYIOIIEH CHCTEMBI 1
crenuanbHEIX pruodopoB. IIpon3BoauTcss oHa B OCHOBHOM B 0e300s1auHyt0 morofy npu Beicote CoJHIIA HaJl TOPU30HTOM He
meree 20°. B mponecce mpon3BoacTBa a3poOoTOCHEMKH OJHOBPEMEHHO C IMOJy4YeHHEM (OTOCHUMKOB (DUKCHPYIOTCS IIpe-
BBILIIEHUS U BBICOTHI To4yek (hoTtorpadupoBanuss. APC MOKHO KIIacCH(PHUIMPOBATH 10 KOJIMUYECTBY M PACIOI0KEHHIO a3po-
(oToCHUMKOB (OZMHApHAsA, MapIIPyTHAsl U IJIOMIAAHAS ), TIOJIOKEHUIO ONTHYECKON ocH aspodoToanmnapara (Tu1aHOBast U eP-
CHeKTUBHas) ¥ MaciuTady Qotorpaduposanus (kpynHomaciutabnas - 1: 10 000 u kpynHee, cpeqHemMaciutabHas 1 MeJIKO-
Mmacitaduas - 1: 35 000 u menbye).

Onunapnas AOC — pororpadupoBaHie OTAEIBHBIX CPABHUTEIHLHO HEOOJBIINX YHaCTKOB 36MHOW TIOBEPXHOCTH, KO-
rzaa aspoOTOCHUMKHU HE TIePEKPBIBAOTCSI.

MapupytHas ADC — Takoe dororpadupoBaHue MOJIOCH MECTHOCTH, TP KOTOPOM CMEXHbIE aspOo(OTOCHUMKH B3a-

MMHO CBSI3aHBI 33JJaHHBIM IIPOJIOIBHBIM mepekpbiTueM P (puc. 3.1). [Ipnyem BennunHa ero gocruraer 60 n Oosnee mpoueH-
TOB, TIO3TOMY BO3HHKAIOT M 30HBI TPOMHOTO NMEPEKPHITHS, YTO OYEHb BAXKHO IPU (POTOrpaMMeTpHiIecKoi 00paboTKe CHUM-
KoB. MapmipytHass ADC MokeT ObITh NPSMOJIMHEHHOM, JJOMaHOW M KpHBOJIMHEHHOH. [lnomanHas (MHOrOMapiupyTHas)
ADC — pororpadupoBanne yyacTka 3eMHOM ITOBEPXHOCTH, KOTOPBII HE 3aXBaTUTh OJHUM MapiipyToM. B atom ciydae npo-
KJIaJIbIBAIOTCSl HECKOJIBKO MapajlIeNIbHBIX MeX1y coboi aspodorochémMounbix MapmpyToB (puc. 3.2). Ilpu 3TOM cMexHbIe
MapHIpyTHI lepeKphIBatoTcs. HazpiBatoT 001Iy0 4acTh N300pakeHNI Ha CHUMKaX MONEepeyHbIM NepeKkpbITHeM Q.



Puc. 3.1
[TnanoBo#i Ha3bIBAIOT a3pO(HOTOCHEMKY, IIPH KOTOPOH CTaparoTCsl MOJy4aTh FTOPU3OHTAIBHBIE CHUMKH, HO MTOJYYaloT
HaKJIOHHBIE ¢ OTKIIOHEHHeM ontudeckoit ocu ADA ot Beprukamu He 6oxee 3°. [lepcrektuBHol cuntaror ADC mpu HaKIOHE
ONTUYECKOI OCH Ha 3aJJaHHBIM U CPABHUTEIBHO OOJBIIUI YTOL.
OCHOBHBIM BHJIOM a3podoTochEMKH siBisietcst mianoBass APC. OHa IPOU3BOJUTCS B Pa3IMYHBIX MacIITadax, KOTOPhIE 3aBH-

\,M__

Puc. 3.2

CST OT BBICOTHI (poTorpadupoBanus H u poxycHoro paccrosaus f ADA, B yacTHOCTH:

S (31)
m H
[Ipu moTy4eHNH CHUMKOB C TIOBEPXHOCTH 3€MJIHM B TOMOTPa(QUISCKHUX LEISIX MECTHOCTH (POTOTpadUpyIOT C pa3HBIX TOYEK
MIPOCTPAHCTBA, HO TaK, YTOOBI CME)KHBIE CHUIMKH TIEPEKPBIBAIN IpyT Apyra. OnTHYecKre ocH (POTOTEOTOTUTA yCTaHABINBA-
IOT TIPH 3TOM, KaK IPaBUIIO, TOPH30HTAIBHO.
B mporecce chEMKM MOTYT OBITH ONPEACTICHBI TAKXKE U X KOOPIUHATHL.
VcxonHBIMU TaHHBIMU, HEOOXOAUMBIMHU JUTS BBIITOJTHEHUS a3pO(POTOCHEMKH MECTHOCTH SIBIITIOTCS  CIICIYIOIIUE:
1. T'panuns! kapTorpadgupyeMoro yyacTtka
Macrurab kaprorpadupoBaHust
BricoTa ceuenust penbeda
®dokycHoe paccTossaue ADA
Pasmep kanpa
Macmra6 gororpadupoBanust
Kpeiicepckast CKOPOCTB JIETaTEILHOTO armapaTa
Bpewms nonera Tc, u.

© N GRA~ WD

JonycTtumslii cMa3 n300paxeHust

[y
o

. MaxkcumanbHasi BBICOTA

Jnst pacyera HE0OXOIUMO 3HATH pa3Mepbl ChbEMOYHOIO y4yacTKa, MaclTad cOoCTaBIIsIeMOTro IUIaHa, (POKYCHOE pac-
crossaue ADA, macmtab gpororpadupoBaHus U XapaKTEPUCTHKY MECTHOCTH (B YaCTHOCTH, €T0 pesbeda).

CBEMOYHBIH yIaCTOK HAHOCST Ha MOJETHYIO KapTy. OOBIYHO €ro TpaHuIaMH CIIyXKaT paMku Tpaneuuii. Ilpu crém-

Kax ¢ IeJIbI0 CO3MaHus KapT U IaHoB B MacmTabax 1:25 000, 1:10 000, 1:5 000, 1:2 000 MuHHMAJIBHBIH pa3Mep ChbEMOYHOTO
ydacTKa OTPaHWYIHMBAETCS paMKaMM Tpanenuid B MaciuTtabe Ha OAWH psx Ooiee MenKoM, deM macmrad ¢gororpadupoBaHus.
Hanpumep, pu chémKe ¢ 1enpio co3anus KapTsl B MacmTabe 1:25 000 MUHUMATBHBINH ChbEMOYHBIN YIaCTOK OTPaHUIHBACT-
cs pamkamu Tpanenuu macimrabda 1:50 000. Ecnu co3marorcs Tonorpadryeckue miansl B MacmTabax 1:1 000 u 1:500, mio-
a1k ChEMOYHOTO yIaCTKA HE J0KHA ObITh MeHee | kv’



I'nasa 4 OJHOMAPIIPYTHBIE ®OTOCXEMbI

4.1 CnocoOBI U3rOTOBJICHUS (POTOCXEM.

dotocxeMa 310 (oTorpaduueckoe n300paKeHHE MECTHOCTH COCTAaBICHHOE M3 pabounx IUIOmanei CHHUMKOB. Mc-
MOJIB3YIOTCS JINOO KOHTaKTHBIE, INOO yBEIWYEHHbIE CHUMKH. POTOCXEMBI OBIBAalOT MHOTOMAPIIPYTHBIMHA U OJHOMApIIPYT-
HbIMH. Ha npennpustusax ucrnoab3yloT ofHOMapIpyTHbIe poTocxeMbl. POTOCXEMBI MOHTHPYIOT M HAKJICHBAIOT HA JKECTKYIO
OCHOBY. JIOCTOMHCTBO COCTOMT B TOM, YTO JUISl MX W3TOTOBJICHHSI HE TpeOyeTcs reoe3nyeckoi MOATOTOBKH CHUMKOB M Ha
MOHTaXXHbIE paboThl TpeOyeTcs Mano BpeMeHH. POTOCXeMbI MOKHO HCIIONIb30BaTh, KaK MPHOIMKEHHBIN KapTorpadguyeckuii
Mmarepuai. DorocxeMbl He3aMEHUMBIH MaTepuall IPH BHIIOJHEHUH NeITH(POBOYHBIX paboT ¢ OopTa camMoleTa Win BepToie-
Ta.

PaznnuatoT nBa crioco6a U3roToBIeHUs (POTOCXEM — I10 COOTBETCTBEHHBIM TOUKAM U 110 Ha4aJIbHBIM HalpaBiIeHUSIM
[TepBslii crioco6 MOKET OBITH peann30BaH B JIBYX BapHaHTax — B MHAWBUIYaJbHOW U COBMECTHOU 00pe3ke cHUMKOB. Crioco0
[0 COOTBETCTBEHHBIM TOYKAM C MHAWBUAyabHOU oOpe3koi. [Ipm mHIUBUIYansHON 0Ope3ke BONM3H CpeJHeH JIMHUH TIPO-
JIOJIBHOTO TIEPEKPHITHSI CHUIMKOB BBIOMPAIOT M HAKAJIBIBAIOT HA 00OMX CHUMKAaX /IBE Ha/E)KHO HACHTHU(GUIIMPOBAHHBIC TOUKU
Ha (puc.4.1) Touku a u d. DTH TOYKM OJHA OT IPYTOM JOJKHBI PACIIONATATHECS HA BO3MOXKHO OOJIBIIEM PACCTOSHHUHA IPYT OT
npyra. [IpuioKuB moodepeHo JUHEHKyY K HAKOIOTHIM TOYKaM Ha OJHOM M JAPYrOM CHHMKE, 00pe3arot ux 1o juaun ad. [t
COBMECTHOH OOpE3KH CMEKHBIE CHUMKH HAKJIaJbIBAIOT OJWH Ha JPYrod, TOOMBAsSCh HAWIYUIIETO COBMEIICHUS 3JIEMEHTOB
n300paKeHHs BAOJIb CPEAHEH JIMHUH MEepeKphITHsI. KauecTBo yKJIaiKu KOHTPOJIMPYIOT HAaKOJaMU B BEPXHEH M HIDKHEH da-
CTAX TICPEKPBLITHA, a TAKIKE B cpe,uHeﬁ €ro 4acrtu. yKHOHeHI/Ie, KOHTPOJHUPYEMBIX TOYCK, B CCPCAUHC TOJIPKHO OBITH MUHU-
MaJIbHBIM, a4 BBEPXY U BHU3Y HallpaBJICHHbBIMU, BIOJIb cpe):LHeﬁ JIMHUHU. OTpe3aHHI)Ie CpCAHUC YaCTU CHUMKOB HAKJICUBAIOT
Ha TBEPJYI0 OCHOBY. Eciii CHUMKH pa3pe3aloT MHAMBUAYAIBHO, TO TOJIy4aloT MHHUMAJIbHOE PACXOXKICHHE 3JIEMEHTOB 130 0-
paxxeHHs B cepeiHe Iopesa.

Bropoii crocob — Ha BceX CHUMKax HaKaJlbIBAIOT pabodue HEHTPHI, T.€. YeTKHE TOYKH N300paKeHHUsl, HAJIE)KHO OIO-
3HaBaEeMbIC HAa BCEX CMEXHBIX CHUMKaX. TOUYKM OMO3HAIOT HAa CHUMKAX (CMEKHBIX) HAaKaJIBIBAIOT UX. C MMOMOIIBI0 H3MEPUTE-
JIs1 YCTaHAaBIMBAIOT CTENEHb PAa3HOMACIITAOHOCTH HCIOJIB3yEMBIX CHHUMKOB. [IJI1 3TOTO ONpPEAEIsIOT Pa3HOCTh PacCTOSHHUN
MEXAy COOCTBEHHBIM W IIEPEHECEHHBIM PadOUYNMMHM IIEHTPaAMHU KaXXIOW Iapbl CMEXHBIX CHUMKOB. [10rOTOBICHHBIC CHUMKH
MIOTIApHO M TI00YEPETHO YKIAABIBAIOT OJMH Ha APYTOH Tak, 4TOOBI OTBEPCTHS Ha BCIIOMOTATEIbHBIX TOUYKAX COBMAJIN TOYHO,
a HE COBMEIICHMS OTBEPCTHH Ha pabodmx IEHTpax ObUIM HaNpaBJICHHI M0 HadaJbHOMY HampasieHHIo. Eciu paboune 1eH-
TPBI IPOOMBAIIM Yepe3 CHUMOK, IITPUXH HIDKHETO CHHMKA JIOJDKHBI COBNAAATh C IEHTPAMH OTBEPCTUI BEPXHETO CHHMKA.
O6pe31<y CHUMKOB 10 TJaHHOMY CHOCO6y MOJXHO BBITIOJIHUTH TOJIBKO COBMECTHO IO KPUBBIM WJIU JIOMaHHBIM JIMHUSM.

JlaHHas paboTa BBIIOJHAETCS CIIOCOOOM M3TOTOBJIEHHS (POTOCXEMBI 10 COOTBETCTBEHHBIM TOYKaM C MHAWBUIYalbHOU 00-
pEe3KOi.

TIpanuyo

gopesky
)

o
o

EENEN

Puc. 4.1 pacronokeHne TOUeK U MOPE30B IPH MOHTaXe POTOCXEMBI TI0 COOTBETCTBEHHBIM TOUKAM C HHIUBUIY A b-
HOW 00pe3Koit

NN

KagecTBO MOHTa)a (OTOCXEMBI OLIEHUBAIOT C ITOMOIIBI0 00pe3koB. Ha KaxmoMm mopese MOKHO HCHOJIB30BATh JIH000H
u3 1ByX 00pe3koB. OOpe30K MPUKIAIBIBAIOT K IMTOPE3y TaK, YTOOBI 3JIEMEHTH N300paskeHUsI Ha HEM TOYHO COBIAIAH C dJIe-
MEHTaM{ BMOHTHPOBAaHHOTO B (poTOCXEMY (pparMeHTa TOro e CHUMKa. Vrioi BIoibs mopesa, He OTCTyMast JajleKo OT HEero,
gyepe3 2,3 ¢cM HaKaJIbIBAIOT YETKHE TOUKH n300pakerns. CHIB 00pe30K, U3MEPSAIOT OTKIOHEHHS HAKOJIOB OT TOYEK, KOTOPHIE
HaKaJbIBAKOT Ha 06pe31<e. AHAaJIOTHYHO BBINOJHSIIOT KOHTPOJIb IO APYIUM IOPE3aM. Baxno OLCHUTh CMCHICHUC HaKOJIa B
MIPOJIOJILHOM HampaBjieHuH. Eci HaKkoJ oka3ayics MeXIy JTUHHUEH mope3a U TOUKOH, HAaKOJIOTOH Ha oOpe3ke, 9TO 3HAUUT, YTO
n300pakeHne B ATOM ydyacTKe Nopesa AyOiIupyercst — CMeleHne Ha KOPPEKTYPHOM JIMcTe 0003HAYaIOT 3HaKOM «+». B mpo-
THUBHOM ciydae Ha (OTOCHHMKE 00pa3yeTcs BHIPe3, pa3Mep KOTOPOro MOKa3bIBAIOT HA KOPPEKTYPHOM JIUCTE CO 3HAKOM «-».
KoppekTypHblii TMCT TpencTaBiseT co0ol yMEHBIIEHHOE CXeMaTnieckoe n300pakeHne GpoToCXeMbl ¢ IPUMEPHBIM cOXpa-
HeHueM (OpPMBI ITOPE30B.

JHomyctumble pa3Mepsl ay0neToB M BBIPE30B O(UIMAIBHO HE PEriIaMeHTUPYETCs, HO TyOJeThl IpeINOYTHUTEIbHEES
BBIpe30B (puc. 4.2).
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Puc. 4.2 KoppexTypHslil nuct

I1lo BBIMOJIHEHHIO pa60TI)I OLCHHUBACTCs Ka4CCTBO MOHTa>XKa (bOTOCXCMI:I C IMOMOLIBIO 06p€3KOB " U3MCPACTCA CMEILIC-
HUs, TOJTYUYCHHBIC HA KOPPCKTYPHOM JIMCTE B MM, a4 TaKKE 0TO6pa)KaIOTCH TMOJYYCHHBIC 3HAUCHHMS Ha JaHHOM KOPPEKTYPHOM
JIUCTE.

4.2 Cocrasnenne (oToriaHa

B 3aBucHMOCTH OT LIENEBOTO Ha3HAYCHUS Pa3IHyaroT (OTOIUIaHEl Tonorpaduieckue u cnenuanbaele. [lepBere co-
CTaBIISIOT B OOILIETOCYAapCTBEHHON pasrpadke ¢ coOMoaeHNeM HHCTPYKIUHM U HACTABJICHUH 110 TONOrpadMuecKUM CheMKaM
(manpumep, uHCTpYKIMH [9]). CnenuaibHble (POTONIAHBI COCTABIIIOT, KaK IPAaBHIIO, B IPON3BOIBHON pasrpadxe, u OHI
JIOJDKHBI yIOBIIETBOPSTH TPEOOBAaHUAM BEJOMCTBEHHBIX MHCTPYKIMH. B oTimune ot rpadudeckoro miana, (oToruiaHs! 00-
JagaroT OOJNbIICH HATISIAHOCTHIO, TO3TOMY MHOTHMH CHELHAINCTAMU U HCHOJIb3YIOTCsA. Ha HUX MOTYT OBITH HaHECEHBI TO-
puzoHTanu. B pesynprare nonyyaercs porokapra. PoTOIUIAHBI COCTABIISIOT U3 TPAHC(HOPMHUPOBAHHBIX CHUMKOB ITyTEM MOH-
Taka UX Ha OCHOBE IO OTMOPHBIM TOUYKaM. VHOTJa MX COCTaBJISIOT M3 IJIAHOBBIX CHUMKOB, €ClH Mpu (oTorpapupoBaHUN

MeCTHOCTHU mpuMeHsch ADA ¢ rupocTabmm3npylomell yctaHoBKOH. JleCTBUTEIHHO, B COOTBETCTBUH C (hopMyIoii (6) u
¢ yaeToM ko3(unrenTa TpaHcHOPMUPOBAHHS MOXKHO 3aIHCATh!

2
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S

IMycte =200 mm, r=70 MM, &=10" u k=2, Toraa cMmemienue 3a HakaoH o ,=0.14 MM, 4TO BIIOJIHE YJOBJIETBOPUTEIBHO. 3HAUHUT,
CHUMKH MOKHO TIPOCTO YBEIIUYHTH JI0 MacIiTaba cocTaBlsieMoro (OTOIIIaHa, IIOCIIE YeTO W BHIIOIHATH MOHTAX.

@DoTOIUTaH COCTABISAIOT HA YKECTKOW OCHOBE (Oymare, HaKJICCHHOW Ha aIOMHHHH, aBHAIMOHHON (paHepe WM IuTa-
CTHKE), Ha KOTOPOH 10 KOOpIMHATAM B 33JJaHHOM MacINTa0e HAaHEeCEHBI OIO3HAKH, ITYHKTHI I'€OJe3MYECKON CEeTH W TpaHC-
(bOpMaL[I/IOHHLIe TOYKHU. BBINOJHAIOT 3TO J'II/I60 IMyTEM MOHTAaXa OTACJIBHBIX (I)OTOCHI/IMKOB J'II/I6O IMyTEM ONTHYCCKOTO MOHTaA-
Ka ¢ OJHOBPEMCHHBIM TpaHC(bOpMI/IpOBaHI/IeM II0 30HaM. OCHOBHLIMI/I mpoueccaM COCTaBJICHUA TIEPBbBIM M3 Ha3BaHHBIX
Croco0O0B SBJISIFOTCS: MOJATOTOBUTEIbHBIN, MOHTaK CHUMKOB, KOHTPOJIb KadecTBa (hoTorutana u ero odopmienue. [loaroro-
BHTEINIFHBIC Pa0OTHI BKIIIOYAIOT: IMOI00P OTOCHUMKOB I10 TPANCIHAM U TI0 MapIIpyTaM B MpeeNiaX TPAreui;, KOHTPOJIb UX
Ka4yecTBa U TOYHOCTU TPaHC(POPMHUPOBAHUS; IPOOUBKY ITyaHCOHOM OTBEPCTHH AMAMETPOM OKOJIO | MM Ha BCEX OIOPHBIX,
TpaHC(OPMAIIMOHHBIX TOYKAX, W IYHKTaX Te0e3n4ecKoil ceTr. KOHTpoIb TOYHOCTH TpaHCPOPMHUPOBAHUS BEITIONHSIOT 1TY-
TEM COBMEIICHHUS OTBEPCTHI Ha CHUMKE C COOTBETCTBYIOIIMMHU TOYKAMH HA OCHOBE TaK, YTOOBI OTKIOHEHHUE IIEHTPOB OTBEP-
CTHH OT TOYEK OBLIH OJMHAKOBBIMU. CHUMKH, JUIST KOTOPBIX 3TH OTKJIOHEHHS MpeBbImatoT 0.4 MM, a Tak’Ke CHUMKH C PE3KH-
MH HU3MEHEHHsSMHU (OTOTOHA TpaHCHOPMHUPYIOT 3aHOBO. MOHTaX HAYMHAIOT C JICBOTO CHUMKA CEBEPHOro Mapiipyra. Ero
YKIAABIBAIOT HA OCHOBY, YCPECAHAIOT IMOTPEITHOCTU COBMCIICHUA IIEHTPOB OTBepCTI/Iﬁ C TOYKaMU Ha OCHOBC U 3aKpCIIIAIOT
Tpy3uKaMu. 3aTeM Ha OCHOBY YKJIaJIbIBAIOT BTOpOﬁ CHUMOK, TaK X€ COBMCINAIOT OTBEPCTUA C OTIOPHBIMU TOYKaMHU H, 3aKpE€-
IIUB €0, IPOBEPSIOT CXOAUMOCTb KOHTYPOB B 30HE NEPEKPhITUs. I 3TOr0 HaKalbIBalOT YETKUN KOHTYP Ha BEPXHEM CHUM-
K€ U MPOBEPAIOT, I'IC OH OKa3aJICs Ha HUXKHEM CHUMKE. OTKHOHGHI/IQ HaKoJIa OT KOHTYypa HE JOJI>KHO ITPEBLINIATH 07 mM. ITo-
CJie 3TOrO pa3pe3aroT 00a CHUMKA OJHOBPEMEHHO MPHMEPHO MOCEPEAMHE IPOIOJIBHOrO MEepeKphITHs. JIMHUSA mopes3a He
JTOJDKHA TIPOXOUTH Yepe3 OTBETCTBCHHBIC KOHTYPHI M BJIOJNIb JIMHEHHBIX 00BEKTOB. OOPE3KH OT Ka)XIOTO CHUMKA COXPAHSIIOT
JUTS TIOCIICIYIOIIETO KOHTPOJIS, & COOTBETCTBYIOIINE YaCTH MIEPBOTO M BTOPOTO CHUMKOB HAKJICHBAIOT HA OCHOBY. AHAJIOTHY-
HBIE OIIEPAIIUH BBITIOIHSIOT IPU COSAUHCHUH BTOPOTO U IMOCICAYIONIMX CHUMKOB MapIIpyTa, a TAaKXKe MPH MOHTaKEe CHUMKOB
CMEXXHBIX MapmpyToB. Ho B mocieqHeM cirydyae KOHTPOJIb CXOIUMOCTH KOHTYPOB, a TAK)Ke IMOpPe3, OCYIIECTBIIAIOT U 10 110-
MIEPEYHBIM NEPEKPBITHIM. Y CHAMKOB TPaHC(OPMHUPOBAHHBIX IO 30HAM ITyaHCOHOM MPOOWBAIOT OTBEPCTHE HE B TpaHchoOp-
MAIIOHHBIX TOYKaX, & B TOYKaX, KOTOPHIC MOJIYYarOTCs MOCIE BBEJCHUS MOMPABOK 32 peibed. A mocie ux COBMEIICHHS C
TOYKaMHM Ha OCHOBE U IIPOBEPKH CXOAUMOCTHU KOHTYPOB pa3pe3ar0T CHUMKH BIOJIb I'PaHUI] 30H. ITocnne oxoHYaHUS MOHTa)XKa
BCEX CHUMKOB, IMOJIyYHUBIIICECS H300paKCHHE 00PE3ar0T MapauIeIbHO paMKe TPaIeluu, OTCTyHas OT rpanuil Ha 1 cM. Onru-
YeCKUH crocob cocraBieHus (HOTOIUIAHOB BHITIOJHSAIOT HA OCHOBE C HaKJIeeHHOH (HOTOOyMaroi, myremM TpaHCHOPMHUPOBAHUS
CHUMKOB TI0 30HaM. OCHOBY YKJIaJBIBAIOT Ha 3KpaHe (GOTOTpaHchopMaTropa U CBEPXY MOKPHIBAIOT PyOaIIKol (CBETOHETPO-
HHUIIAEMBIM JIICTOM OyMaru), Ha KOTOPYIO HAHOCST CETKY KOOPJMHAT, ITYHKTHI T€0Ie3NIEeCKOI CeTH, OTIOPHBIC TOYKH OIO3Ha-



KM, yIJIBl paMKH TPAIlCIUU U TPaHMIIBI 30H. B monojkeHne Todek Ha CHUMKE (IIepes YCTaHOBKOW €ro B KacceTe) BBOIMAT I1O-
mpaBku 3a penbed. COBMEMAIOT TOUYKH Ha PyOalIke ¢ M300paXCHUSIMHU OTBepCTHil. JIaHIIeTOM BBIpE3aroT 4acTh pyOarikw,
COOTBETCTBYIOIIYIO IEPBOM 30HE, TPOM3BOAAT HKCIIOHUPOBAHUE U 3Ty YaCTh BHOBb 3aKJIECHBAIOT. Takke SKCIIOHUPYIOT BTO-
pyto 30HY H T.X. [locie 3KCIIOHMPOBaHMS BCEX 30H MPOU3BOIAT POTOXUMHUIECKYIO 00paboTKy. KOHTpOJIb KayecTBa MOH-
Ta’Ka BBINOJHSIOT N0 TOYKAM, IIope3aM U cBoAkaM. OTKIIOHCHHE IEHTPOB OTBEPCTHH, IPOOUTHIX ITyaHCOHOM, OT TOYEK Ha
OCHOBE HE JIOJDKHBI OBITH Oonee 0.5 MM 111 paBHUHHBIX M BCXOJIMIICHHBIX U 0.7 MM I TOpHBIX paiioHOB. [Ipn koHTpOIIE MO
MOpe3aM HCTIOJNIB3YIOT 00pe3KH CHUMKOB, KOTOPBIE YKJIA/IBIBAIOT Ha ()OTOIUIAH MO JIMHUAM MOpEe3a, MOCHe Yero Uriiod Haka-
JBIBAIOT XapaKTepHbIe KOHTYphL. OTKIIOHEHHs] HAKOJIOB Ha (POTOIIAHE OT COOTBETCTBYIOIIMX KOHTYPOB HE JIOJKHBI MPEBbI-
math coorBeTcTBeHHO 0.7 1 1.0 MM. AHaJOrn4eH KOHTPOJIb 10 CBOAKAM CMEXHBIX (hOTOIUIAHOB C gomyckamu 1.0 u 1.5 mMm.
[Tocne xoHTpONS Ha (OTOIUIAHE BHIYEPUMBAIOT PAMKY TpAalelH, KHJIOMETPOBYIO CETKY, ITYHKTHI CETH W BBITIOJIHSIOT 3apa-
MoyHOe oopmieHHue. [l MpakTHYECKOTO MCIOIb30BaHMs C HEr0 M3rOTOBJLSIFOT KONMK Ha MaToBo# (oroOymare, HakiIeeH-
HOM Ha ’KECTKYIO OCHOBY.

I'nmasa 5 JEININ®PUPOBAHUE

Iox memppupoBaHUEeM MOHUMACTCS BBISABICHHE, PACTIO3HABAHHUE U OINPECICHHE XapaKTePUCTHK 00BEKTOB MECT-
HOCTH, M300pa3suBLIMXCS HA (OTOCHHUMKAX. B 3aBHUCHMOCTH OT Ha3sHaYeHHS W 3a]ad4, peIIaeMbIX B X0Je ACIU(PUpOBaHHS,
pas3IMYaloT Ba €ro BIa: Tomorpaduueckoe u CrenuaibHoe.

5.1. HemuppupoBanue MaTepuaioB CbeMOK

O06pabOTKH MaTePHAIOB ChEMOK MOAPA3/ICIAIOTCS Ha 2 OCHOBHBIX BHJIA!
1. Ilpedeapumenvras (mexcompaciesas) — KOPPEKIUsS CHUIMKOB: YCTPAaHEHHE HCKAKESHHH 1 moMeX (110 TEXHHYCCKUM U [IPH-
POIHBIM TIPUYIHHAM) — TIPUBEICHHE CHUMKOB K BHIIY, TIPUTOJIHOMY IS aHAIN3a U HHTEPTIPETAINH (pacIn(ppOBKE).
2. Temamuueckas (ompacnesas). B Halem cirydae — 9KOJIOTHIECKasL.
MoenpoBaHye U TPOTHO3UPOBAHNE — OTO JaJbHEHINNM 3Tal paGoTHl ¢ MaTEPHAIOM, KOTOPBIH HEOOXOIMM ISt TIPOTHO3H-
POBaHWs Pa3BUTHS SIBJICHUS WJIM TIpoIiecca (HalpuMep, TaIoro CTOKa pek, OYIYIIero yposkas, OCaIKoB, IBUKEHUS yparaHos,
TOPHAIIO, U3BEPIKEHHUS BYJIKAHOB, SKOJIOTHIECCKUX KaTacTpod H T.A.). [l 3TOTO OMpENelsIoT KOJHYECTBEHHBIE XapaKTepH-
CTHUKMU SABJICHUS.
Hewugpposounvie céoticmea — 3T0 CBOHCTBO 0OBEKTOB, HALICAIINE OTPAKECHUE HA CHUMKE U HCTIONb3YeMbIC ISl PACIO3HaBa-
HHA.
Hewugppuposamsv cHuMoOKk — 3TO 3HAYUT OOHAPYKUTH, PACIIO3HATD, KIACCU(PHUIIMPOBATH U UHTEPIPETUPOBATH BBISBICHHBIN
O0OBEKT WM SBJICHUE.
IICLHI/I(pr/IpoBaHI/Ie CHHUMKOB KaK IUCHMIIIIMHA SBJIACTCA COCTaBHOM 4YacCTbIO A3POKOCMUYCCKHUX METOI0B, KOTOPLIE KPOME
nemn(GpUpOBaHys BKIFOYAOT:
- COCOOBI TIOJTyYEHHST a9POKOCMHYECKHX CHUMKOB,
-(hoTorpaMMeTpHIO B CTEPEO(GOTOrPAMMETPHIO, U3YUAIOIIHE METOIbI TEOMETPHUECKUX U3MEPEHUI 10 CHUMKAM,
-poTomeTpuro,
- CTPYKTYPOMETPHIO.
IMpeaMeT KOTOPBIX — HU3yUeHHE SPKOCTHBIX PasInunii H300pakeHN 00BEKTOB HA CHUMKE.
CHumKu ar0T TIOJTHOE U300paXKEHUE DUIUOHOMUYHBIX (OMUEAUBO PA3IuidemMblX) HA HUX dJIEMEHTOB JaHamadTa, COOTBET-
CTBYIOIINX OTPEACICHHOMY HEPapXUIECKOMY YPOBHIO:
- T7700aTbHOMY — Ha MEITKOMACIITAOHBIX KOCMUYECKUX,
- IETAIbHOMY — Ha KPYIMHOMACIITa0HBIX a9POCHUMKAX.
O6H_[I/IM JUIA Ha3BAHHBIX JTHUCLUIIIINH SIBJISACTCS IIOHATUC O CHUMKE.
JemmdpupoBanre — BaxxHBIN dTan nporiecca xapmoepaguposarus. [Ipu co3nanum KpyrmHOMacmTaOHbIX TOTIO-
rpaduuecKuX KapT Ao aemndpupoBanus coctasisier Oonee 25% Bcero ooObema pador. [Ipu kaprorpaduposa-
HUU C WCITOJIb30BAaHUEM KOCMHUYECKON MH(POPMAITUN OHA CYIIECTBEHHO OOJIBINE, HHOTAA TIPOIlece AermudprupoBa-
HUS SBIISCTCS JTAXKe MPE0oOIIagaroIIiuM.
Domozpammempuueckas oopadomka (CelUATBHBIMU TPUOOPAMHK) JTA€T OTBET HA TO, TJ€ HAXOIUTCS OOBEKT,
€ro reOMeTpHUYECKUe XapaKTepucTUku (pasmep u hopma). OHa MMO3BOJISIET OMPENEISITh 0 CHUMKAM TIAHOBOE H
MIPOCTPAHCTBEHHOE TIOJI0KEHNE 00BEKTOB U X M3MEHEHUE BO BPEMECHH.
Oco0eHHocTH JelIM(pPUPOBAHUS:

. Ha CHUMKaX HaxOJSIT OTPaKCHUE HE BCE, a TOJIBKO OMPE/ICIICHHBIC CBOWCTBA 00BEKTOB (HEKOTOPHIC CBOMCTBA OKa3bIBa-
FOTCSl YTePSHHBIMHU, IPYTUe — YaCTUYHO UCKAKCHHBIMHU);

. 00BEKT MPECTABICH HA CHUMKE B 0000IICHHOM BHJIC (OTCYTCTBYIOT MHOTHE JICTAJIH);

. Ha CHMMKE 3aIle4aTieH TOJIBKO OIPECIICHHBIII MOMEHT COCTOSIHHS 00BEKTa, B TO BPEMsI KaK MbI BOCIIPUHIMAEM OKPY-
JKAIOLIUI MUP B Pa3BUTHH;

. n300paskeHIe Ha CHUMKE OJJHOTO M TOT'O JK€ 00bEKTa M3MEHYMBO B 3aBUCHMOCTH OT MHOTHX (DaKTOPOB;

. Ha CHUMKE M300pa)aroTCsi 00bEKThI, HE BUIMMBIC C 3¢MJIM M3- 32 CIIMIIIKOM OOJIBIIOIO pa3sMepa;

. n300paKeHHE Ha CHUMKAX HE COOTBETCTBYET NPHUBBIYHOMY Ul HAC BHUY, TaK KaK HCOOBIYECH pPaKypcC HAOJFOICHUS
(cBepxy).

3 MeToaa moaydeHusi HHPOPMALMH IO KOCMHYECKHM CHUMKAM:
1. Jewugpuposanue,



2. @omoepammempuieckas obpabomka,

3. Komnviomepnbvie mexnono2uu.

Br16op meTona gemmdprpoBaHns 3aBUCHT OT CIEAYIOMHNX (PakTOpOB:
- TIOCTABJICHHOM 3a7a4H,

- XapakTepa 00beKTa,

- TeorpaMUECKUX yCIOBHIA,

- MacmTadba ¥ TOYHOCTH KapThl,

- CPOKOB BBITIOJIHEHUS padoT,

- 00ecIIeueHHOCTH MaTepralaMi U HHCTPYMEHTaMHU,

- 00ecIIeueHHOCTH KaJpaMy COOTBETCTBYIONIECH KBATU(HKALIIH.

5.2 TexHonorus nemnppuUpoOBaHUs

IMox TexHOMOTHEN AEIU(PPUPOBAHIS IOHIMAETCSI COBOKYITHOCTD CPEJICTB U MPHEMOB M3BJICUCHUS HHPOPMAIIIN CO CHUMKOB.
[TpenBapuTenbHBIA 3Tan JemU(GPUPOBAHHS BKIIOYACT ITOATOTOBKY ChEMOUYHBIX MaTEpPHANIOB (IaHHBIC U3 (OHIA A3POKOCMHU-
YECKMX MATEPHATIOB) U cOOP JAOMOTHUTEIBHBIX MATEPHAIIOB, 3TO:
—  IUTepaTypHbIC UCTOYHUKHU (HaydHas JUTEpaTypa, METOAWICCKHE MOCOOMs, CIIPABOYHUKH) — CBEIEHHS O Teorpadmude-
CKHX 0COOCHHOCTSIX TEPPUTOPHH, O CYIIECTBE U CTICIU(UKH OOBEKTOB,
—  KapThl — TOCYAApPCTBEHHBIE TONOTpadUIECKNE, TEMATHIECKUE, BEIOMCTBEHHbBIC HCTOUHNKH.
—  BEJOMCTBEHHBIE MaTepHaNbl — TUIAHBI JIECOYCTPOMCTBA (JIECHOE BEJJOMCTBO), TIJIAHBI M KapThl 3€MJICTIONb30BAHUH, MOY-
BEHHBIC KapThI (CEIbCKOX03HCTBCHHBIC BEJOMCTBA), HABUTallMOHHBIC KapThl ([ uaporpadudeckas ciyxoa).
Hawubornee pannoHaibHOM TEXHOJIOTHEH SBISIETCSl  Takasi, TP KOTOPOH yJaeTcs N3BJIedb CO CHUMKA MaKCUMYM HH(pOpPMaIUu
[P MUHUMAJIBHOM 3aTpaTe CPEeJCTB U TPpYy/aa.
Ocoboe BHIMaHKHE OTBOAUTCS K COOPY JIOMOJTHUTEIBHBIX MaTeprualioB. [IpoBosT palloHMpOBaHNE TEPPUTOPHUH.
[Mopsinok pemmpupoBaHus 3aBUCHT OT:

1. IlocraBieHHOl 3aga4H,

2. XapaxTepa MECTHOCTH,
3. Macmraba (qeTanbHOCTH) CHUMKA.

KauecTBo pe3ynbraroB AemmpprupoBaHusi 3aBUCUT OT MPUMEHSEMbBIX METOAMK U TEXHOJIOTHYECKHUX MTPOIIECCOB.
KocMuueckre CHUMKH OTJIMYAI0TCs OT a9po(OTOCHUMKOB IeHepann3aiueil n300paxeHus.

JemmudprupoBanue Beeraa HOCHUT LieJIeHANTPaBICHHbIH XapakTep, 0ITOMY FOBOPSIT O:

*  monocpaguueckom,

*  Janowagpmmuom,

*  2eomopghonocuueckom,

*  CeNbCKOXO3AUCMEEHHOM U OPY2UX 8UOAX OetppUuposanus.

Tpu crenenn pemmppupyeMoCTH MaTepHaIIOB!

1. xopowyro,

2. cpedHror,

3. crabyio (naioxyio).

Xopowas dewughpupyemocms. Yke Ha CTJNU NPEABAPUTEILHOTO JeMH(GPUPOBAHUS MOXKHO MOJIYUUTh JOBOJBHO IOJHOE
MIPE/ICTABIICHUE O I'€0JIOTMYECKOM CTPOSHUH MECTHOCTH:

* MOXXHO BBIJICJIUTH BCE 3JIEMEHTBI T€OJIOTHYECKOTO CTPOCHUS (IpaHMIbI CTPATUrpadUuecKuX IOApa3IeNIeHn 0Ca/l0OYHBIX,
3¢ y3UBHBIX TOPOJl, MHTPY3UBHBIX OOpa30BaHMW M HOBEWIINX KOHTHHEHTAJBbHBIX OTJIOXKEHHH, DJIEMEHThI CKJIa4aToil
CTPYKTYPBI U pa3pbIBHbIC HAPYIICHNUS),

* YCTaHABJIMBAIOTCS 3JIEMEHTHI 3aJIETaHNsI M MOIIIHOCTH MOPOJI.

Cpeonss oewugpupyemocms. Ilpu cpenneit nemudpupyeMoCcTH MOXKHO COCTABUTh TOJIBKO OOIIee MPeACTaBIeHUE O IeoIo-
T'MYECKOM CTPOCHUH palioHa:

* BBIJICIISIFOTCS TOJILKO TJIaBHBIE 3JIEMEHTHI I'€0JI0THYECKOT0 CTPOCHUS U TEKTOHHKH,

* YCT@QHABIIMBAIOTCS I'PAHUIIBI JINTOJIOTHYECKH PA3IMYHBIX TIOPOJI, HA OT/AEJIBHBIX y4acTKaX BBIAEISIETCS CIOMCTOCTh B Oca-
JIOYHBIX 1 3] y3UBHBIX TOJIAX, KOHTYPbI HHTPY3UBHBIX TEJI BHISIBIISIIOTCS 110 KOCBEHHBIM IPH3HAKAM, HOBEHIIIME KOHTHHEH-
TaJIbHbIE 00Pa30BaHUsI U Pa3pPhIBbI ACHINPPUPYIOTCS JOCTATOYHO YETKO.

* HJIEMEHTHI 3aJIETaHUs U MOIIHOCTD TIOPO/J] YIAeTCs OTPEJISNIUTD JIMILb B OTACIBHBIX TYHKTAX.

Cnabas oewugpupyemocmo. Ilpu cnaboit nemuppupyeMocTd 00HAPYKUBAIOTCS JUIIb OTACIbHBIE Y€PThl T'€0JOTHYECKOTO
CTPOCHHSI:

*  BBIIBJISIIOTCS JIMIIb HEKOTOPBIE 3JIEMEHTBI T€0JOTHUECKOT0 CTPOCHUSI U TEKTOHHKH,

* B OCaJIOYHBIX M BYJIKAHOT'€HHBIX TOJIIaX HAMEYaeTCsl Mpeo0iaiatoniee MpoCTUPaHKe CIIOEB, TPAHUIIBI HHTPY3HBHBIX TEJ
MIPOBOJISITCS YCJIOBHO, HOBEHIIIME KOHTHHEHTAJIbHBIC 00pa30BaHMsI OKOHTYPUBAIOTCSI 0€3 pacusIeHEeHNs, SJIEMEHTHI CKIIAJI0K U
TI0JIO’KEHHE Pa3phIBOB YCTAHABIMBAIOTCS 110 KOCBEHHBIM ITPU3HAKAM.

Ocnognotl memooono2udeckutl npuHyun, TPUMEHSEMbIH B npouecce NemHu(pUpoOBaHus, — PACCMOTPEHUE OOBEKTOB B MX
pasBUTHH ¥ B3aUMOCBs3U. JlemmppupoBaHue JaeT OTBET Ha TO, YTO W300paKEHO HAa CHUMKE — YTCHUE» M MHTEPIIpPETaIus



CHUMKOB M0 JeIH(PPOBOYHBIM MPHU3HAKAM. B 3aBHCHMOCTH OT T'e0JIOTO-TEKTOHHYECKOTO CTPOCHHUS PAilOHOB MPHUMEHSIOT
Pa3IUIHBIC METOABI TN PUPOBAHUST CHUMKOB!

. IIpsmotii,
. KounrtpacTHO-aHanorossli,
. Jlaramad THO-MHIUKAITOHHEII.

Ipumenenue npamozo memooa — TOJIBKO B T€OJIOTMYECKH OTKPBITHIX paifoHaX, I/ie KOPEHHBIC TOPHBIC MTOPO/IBI BBIBEICHBI Ha
MOBEPXHOCTh. POTOTOHOBBIE PA3IMYMS, @ TAKIKE OCOOCHHOCTH CTPYKTYPBI U PUCYHKH U300paKeHMsI HA CHUMKaX 3THX paiio-
HOB 00YCIJIOBJICHBI F€OJIOTUUECKHMH TEJIaMH, UX OKPACKOH, BEIIECTBEHHBIM COCTaBOM, 3ajeranueM. [loaToMmy 31ech BO3MO K-
HO HEMOCPEJICTBEHHOE OTOX/ECTBICHHE BBIJICICHHBIX Ha CHUMKaX OOBEKTOB C I'€OJIOTHYECKUMH TElIaMHU U TPSIMOE COIO-
CTaBJIEHUE IeosIoro-reo(U3NUecKiX MaTepuaioB ¢ JaHHbIMU NemudpupoBanus. [Ipsamoit MmeTos aemmdpupoBaH NO3BOJSET
YCTaHABIMBATB IOJIS PA3BUTHUS TOPHBIX MOPOJI PA3IMYHOIO COCTaBa M IEHE3HCA, IPAHULBl CTpaTUrpaguuecKux Mojapaszerne-
HHI 0CaJOYHBIX M BYJKAHOICHHBIX IOPOJ, XapaKTep UX 3ajieraHus, TEKTOHHYECKHEe HapyLeHus. KoHmpacmuo-ananiozosblii
(KOHmMYpHO-2e0102U4ecKull) Memoo HUCIONB3YIOT TpU paboTe ¢ adpodoTomMareprataMi ¥ KOCMHYCCKHIMH CHUMKaMHU BCEX
YPOBHEH TeHepanu3allid KaK B TEOJOTHMYECKH OTKPBITBIX, TaK M B TEJIOTMYECKH 3aKpBITHIX paiioHax. KoHTpacTHO-
QHAJIOTOBBII METOJ OCHOBAH Ha CBA3SAX BHEIIHHWX KOMIIOHEHTOB JIAHAMA(TA C TEOJIOTHIECKUM CTPOCHHEM M CPaBHEHHH Jie-
mrppUpyeMbIX 00BEKTOB € “(hoTOrnopTpeTaMu” ATAIOHHBIX CTPYKTYP I'€OJOTHYECKH OJHOTHUIHBIX Iiomaaeil. ['eomornye-
CKHC OG'I)CKTI)I, AHAJIOTMYHBIC IO CTPOCHUIO U UCTOPUU PA3BUTHA, UMECIOT CXOOHBIC 1/13o6pa>1<eH1/1>1 Ha cHuMKax. Ha cHumKkax
KJIFOYEBBIX YYaCTKOB MPOBOAMTCS JACHIN(PPUPOBAHHE HEOTHOPOIHOCTEH (JOTOTOHA W PUCYHKOB (HOTOM300paKEHHs. 3aTeM
Ha3€MHbIMU BOJICBBIMU HCCJICJOBAHUAMHU YCTAHABJIMBACTCA T'€OJIOrMYECKas Mpupoaa OTI[eIlII/I(I)pI/IpOBaHHI)IX O6'beKTOB, T. €.
MIPOBOJINTCS MX MHTepIpeTanys. Vcrnoib30BaHie KOHTPACTHO-aHAIOTOBOTO METO/Ia: Ha OCHOBAHHUHU HCCIIEIOBAHUIA:

. COCTABJISIFOTCS TAOIMIIBI ICIIU(PPOBOYHBIX IIPU3HAKOB,
. 1 TIOIOMPAIOTCSI CHUMKH — 3TaJIOHBI C THIIMYHBIM (POTON300paKEHNEM M3YUEHHBIX T€OJIOTHUECKUX 00BEKTOB, UX “(o-
TONOPTPETHI”.

[Tpu nenmpupoBaHUH HOBBIX I'€OJOTHYECKUX OJHOTHITHBIX IUIOINAAeH 3aada CBOJHUTCS K OTBICKAHUIO 00BEKTOB, CXOJHBIX
¢ “¢oromopTpeToM” ITaJOHHON TEOJOTHUECKOW CTPYKTYPHI. JIlanowiagdmuo — uKOUKAYUOHHBIN Memoo OeuudpuposaHis
NPUMEHSIOT B T'€OJIOTUYECKU 3aKPBITHIX pailoHax MpH padore ¢ a3popOTOCHHMKAMH, & TaKKe KOCMHYCCKHMH CHUMKAMHU
CpPEIIHEro M BBICOKOTO Pa3peLICHHUs.

5.3. JIBa cnocoba pemudpupoBaHus

1. na mecmuocmu (nonesoe dewmughpuposanue) — JJOCTOMHCTBA: BBICOKAs CTENEHD O0CTOBEPHOCTH, U3yUE€HHE MECTHOCTH
Ha MOMEHT JemmdpupoBanus, (COBpeMeHHOCTh). HeocTaTku: HEeBBICOKAs MIPOU3BOIUTEILHOCTD, BEICOKAsi CTOMMOCTD, Me-
TE03aBUCHMOCTb.

2. e nabopamopusx (kamepanvhoe dewiudpuposanue) — JJoCTOMHCTBA: MaJiast 3aTpaTa BpeMeHH U Tpyaa. HemocraTku: He
o0ecrieunBaeT MOJHOTHI U JIOCTOBEPHOCTH pe3yabTaToB. Ho B 000MX Citydasix MPUCYTCTBYET 3aBUCUMOCTb OT CPOKOB, WH-
CTPYMEHTOB M KaJpOB.

IHoneBoe nemudpupoBanue

[ToneBoe nemmdpupoBaHre COCTOUT H3:

. Haszemnozo nemmdpupoBanms,
. Asposusyanvrozo neminppupoBaHus,
. Tloocnymnuxoewix HaOIIOIEHUH.

[Moneroe aemmdpUpPOBaHUE 3aKITFOYACTCS B COMOCTABICHUH NU300pakeHHsI HAa CHUMKE (pomonaane, homocxeme) ¢ MECTHO-
CTBIO.
HazemHoe nemmppupoBanne MOXeT ObITh:

. CIUIOILHBIM,
. BBIOOPOYHBIM,
. MapIIpyTHBIM (Hallle Mpu reorpaguyeckux UCCiIea0BaHnsIX) — BKIIOYaeT OMKMcaHus, cOop 00pasos, n3Mepenus, horo-

rpadupoBaHue ITATOHHBIX y4acTKOB. OOBIYHO

Ha OTKPBITOH MECTHOCTH JEeIM(POBIINK MOXKET HaOJII0aTh MoJ0ocy MUpUHOH 10 500 M, B 3a1eCeHHOH, ¢ NepecedeHHbIM
penbedom — He 6ostee 300 M. Hazemuoe nemmpprupoBaHne BKIIOYAET BCE ITAIBI MOArOTOBKH. [1pu 3TOM npocmoTtp (110 BO3-
MOJKHOCTH CTEPEOCKOTMYECKHI — CTePEOOUYKaMH, TOJIEBEIMH KapMaHHBIMHU CTepeockonmaMu — «Tomomper») u MOATOTOBKA
CHUMKOB (II1 PaBHUHHON TEPPUTOPHH — €AMHOTO MAacIITada CHUMKOB; JUISI TOPHONH MECTHOCTH — MAacIiTad OTAETBHO IS
JIOJIMH U OTJENBHO JUIS CKJIOHOB M XpebToB). [Tocie mpocMoTpa CHUMKOB COCTABIISACTCS MPEABAPUTENBHBIN BApHAHT JICTCH-
JIBL.

Jlocmouncmeo Ha3eMHOTO NEMH(GPUPOBAHIS: BOSMOKHO OJHOBPEMEHHO COOMPATh JOMOJHUTEIBHBIE CBECHUS U TaHHBIE 00
00beKTax, a TAKXKe BBIMIOJIHATD U JIpyrue padoThL.

AdpoBusyasbHoe JemmnppupoBanue (aemudpupoBaHue ¢ BO3AYyXa) BHINOJIHAETCS ¢ Oopra BepTosieTa (CKOpOCcTh 2
KM./MHH.) W JIETKOTO camouieTa. Bpems paboThl crienuaiicra — OKoJIo 2 4acoB. 3apaHee HE0OX0AMMO IpopaboTaTh MapIi-
PYT ToJsieTa (HaHeCTH ero Ha KapTy WIM CHUMOK). [Ipu BBICOKHX TPeOOBaHUSX K JIETAIbHOCTH ONpeAeanTs BricoTy (200-400
M., Makc. 10 800 M.) u ckopocTh nosieta (e 6osiee 100 kM.4ac.), TOATOTOBHUTH M CUCTEMAaTU3UPOBATH ChEMOYHBII MaTepH-
an. Obpabomka OaHHLIX TIPU A3POBU3YAIILHOM JICIIHU(PPUPOBAHUN COCTOUT U3 O(OPMIICHHUS, KOPPEKTUPOBKA WJIM pacuIud-
pOBKa HEACHBIX MECT B 3AIMCSX BBINOJHIETCS B TOT )K€ NEHb. JJocmouncmeo - OOINbIIOE YHCIO OPHEHTHPOB M OOJIBIION
0XBaT TePpUTOpUH. BO3MOKHOCTH Ha3eMHBIX HaOMOIeHUH. [1oICTTyTHUKOBBIE HAOIIOIEHUS — 3TO €IMHOBPEMEHHOE TIOJTyde-



Hue uHpopMauu 00 00beKTe Ha 3eMile, ¢ BO3ayXa M U3 KocMoca. Bumbl paboT MOTYT OBITh KOMIUJIEKCHBIMH, 3TO CheMKa C
camolieTa pasHoil anmapaTypoil, CHHXPOHHO CO ChEMKOIl M3 KOCMOCA, CIIEKTPOMETPHPOBAHUE C BO3AyXa M Ha 3eMJe, IHca-
HHE COCTOSIHUS BCEX OOBEKTOB 3€MHOM TIOBEPXHOCTU HA CHUMAEMOM YYACTKE, UBMEPEHUA, B3ATUEC Hp06. ﬂocmouncmeo KocC-
MUYECKUX CHUMKOG: OOJIBIIIOE OXBaT TeppHTOpHﬁ. Bompmas HAOCTOBEPHOCTH. Heoocmamku kocmuyeckux cHUMKOS: Tponecc
CJIO’KEH OPTaHM3AIMOHHO, HU3KOE pa3pelieHne, BUHO MAI0 OPUEHTUPOB. [Ipumensemcs s U3ydeHUs U KapTorpaduposa-
HHs IPUPOJHBIX PECYPCOB.

KamepanasHoe nemmnpupoBanue - 3TO paclio3HaBaHHE OOBEKTOB Ha CHUMKE B JJAOOPATOPHBIX YCIOBHUAX, ITyTEM COIIO-
CTaBJICHUA 1/1306pa>1<eH1/151 C UMCIOIIUMUCA dmaionamu U 3HaHUSIMHA U OIBITY CaMOro Z[eIHI/I(l)pOBHII/IKa.

JIBa METOZa KaMepalbHOTrO Aemn(pupoBaHus (pacrio3HaBaHuUsl, U3BICUCHHUSI MHPOPMAIUH):

1.Busyanbnoe — BBIOMHSET ACIIN(PPOBIIUK O (hoTOMaTepuaiaM 1 Ha SKpaHe MOHUTOpa (caMoe pacipocTpaHeH-
HOE). 2.A8momamu3zuposantoe — BBITIOTHIETCS TPHUOOpaMH — Ha IEPCOHAITFHBIX KOMITBIOTEpaX WM Ha CIIEIHallb-
HBIX TPUOOpPax (TpedyeT KaueCTBEHHBIX CHUMKOB).

Kaxxnprit u3 HUX UMEeT CBOM JOCTOMHCTBA M HEIOCTATKHU.

BusyaibHoe gemmgpupoBaHue — 3TO IPOLECC, BBITOIHAECMbINA HCIIOIHUTEIEM HE3aBUCUMO OT TOrO, B KAKOM
BHJIC TIPEACTABIICH CHUMOK ((pOTOOTIIEUATOK, N300paKeHHE Ha dKpaHe MOHUTOPA, M300paKeHHE Ha CIICIIHaTbHBIX
npubopax. BusyanbHoe nemmdprupoBaHme UCIOIb3yeT 2 BH/Ia BOCTIPUSITHS:

1. 3pumenvroe BoctpusTHe,

2. Jloecuueckoe BOCTIpUSTHE.

3pumenvnoe 6ocnpusamue — yCIOBHO JICTUTCS Ha BOCHPUSITHE TIO0 SPKOCTH, MO IBETY, pa3Mepam, Mo oObeMam.
Bocnpusimue sipxocmu — 310 BennuuHa ¢usnonorndeckas. OHa XapakTepu3yeT OIIYIICHHE CBETa_YeJIOBEKOM B
MPOTUBOIIONOXKHOCTh SIPKOCTU, PEAIIBHO CYIIECTBYIOIEMY CBOMCTBY OKPYXAIOLIErO0 MHUpa. JTO BOCHPUITHE OC-
HOBBIBAETCSl HA CIIOCOOHOCTU BOCIIPUHUMATH SPKOCTHBIC Pa3jIMyusi, KOTOPYIO MPUHATh XapaKTePU30BaTh MOPOIo-
BBIMH 3HAYECHUSIMH CBETOBOW UyBCTBHTEILHOCTH 3peHHs. Pa3HOCTHEIN mopor (Bp) - 3T0 pa3HOCTb SPKOCTH 00BEK-
ta (B,) u okpyxaroriero ¢pona (By):

Bp:Bo_Bf (51)

IMToporoseiii koHTpacT (K) (nwin auddepeHIaIbHbBIA TOPOT) - 3TO OTHOILIEHHE PA3HOCTHOTO MOPOra K SIPKOCTH
¢dona:

K = B,/By (5.2)

Bocnpusmue ysema. 1IBeT — 3TO OLIyIIEHUE YEJIOBEKA, BO3ZHUKAIOIEE MPU BOCIPUITUU CBETA C Pa3IMUYHBIMU
JUTMHAMU BOJIH. ['11a3 BocnipuHnMaet nuana3on BoiH oT 0,39 no 0,70 mxMm. L[BeToBO# mopor (Wiu 1[BETOBAs 4yB-
CTBUTEILHOCTH) /ISl Pa3HBIX YYaCTKOB CIIEKTpa pa3HbIN, HApUMEp HanOojee YyBCTBUTENEH a3 - JlHem — K
JKEITO-3EJICHOMY YYaCTKy CHEKTpa, IPU ICKTPUICCKOM OCBEIICHUH — K OPAH)KEBOMY M KPACHOMY. 3aBUCUMOCTh
BOCIIPHUATHS 1IBETA OT ILIOMIAJA 00BbEKTa HAa MaJIbIX TOJISX — I[BET pa3pylIaeTcs. s Toro 4robsl ONPEAeUTh IBET
00beKTa, ero IIomaab JOJDKHA B 2-3 pasa IMpeBbIIaTh pasMep, IpH KOTOPOM OH oOHapyxuBaercs. LIBet ¢ Tpynom mojnaer-
cst I3MepeHHsIM. [IpUMEHSIOT TIOHATHS: MOH, HaCblyeHHOCMb, ceemaoma. Bocnpuamue pazmepa. CiocoOHOCTB Ti1a3a pasiu-
YaTh JICTAIN XapaKTePU3yeTCsl «OCTPOTON 3PEHHs» — 3TO MUHUMAJIBHBINH YTOJI, 110J] KOTOPOM BHIHO 2 TOYKH WU 2 JIMHUU
paznenbHo. O0b19HO 9T0 20-45 cex. Bocnpuamue obvema (cmepeockonuueckoe socnpusimue). CTepeoCKONMMYECKUM BOCIIPH-
SITHEM Ha3bIBAETCS 3pUTENILHOE TpeJCTaBlIeHne 00 00BEMHOCTH MPEIMETOB M UX MPOCTPAHCTBEHHOM pacrojiokeHuu. Pac-
CMaTPHUBAIOT OOBEKT (HA 2 CHUMKaX) 0OOMMH TJIa3aMU — BO3HHKAET «CTEPEOCKOTMYEeCKast MOJIEby. | Ta3HOoM 6a3uc yenoBeka
(paccTostHEe MEXIy Taa3aMu) — OT 55 10 75 mMm. (cpearee 65 mm). [IpubOops! U1 BU3yadbHOTO BOCHPUATHS KaK MPABIIIO 3TO
Yeeruuumenvuvie npuboper — mymel (0030pHBIE, IITaTUBHBIE, VI3MEpHUTENbHBIC), CmepeocKonuieckue npubopsl (Toryde-
HEe 00BheMHOT0 M300pakenust) — JInH30B0-3¢epKanbHbiil cTtepeockon JI3C-1 (mose 3penus 12 cMm. u yBennuenue 1,4 kpar);
uHTepnperockon (Juist aent. cHUMKOB 30X30 wm 23X23 cm.). FiMeeT BO3MOXKHOCTB pa3sHOro yBesudeHus (2-15 kpar) u st
Ka)XJJ0r0 CHUMKA, TIpuOOpbl 0jis npeodpazosanus u300pasjicerus, Cunmesupyouue npoeKmopbl, KOMRIEKCbl CUHMe3Upyowel
annapamypwi. [1pu BU3yanbHOM Jemn(ppUpOBaHUE MHOTO30HAIBLHBIX CHUIMKOB IIPUMEHSIOT 3 IpHeMa:
1. JlemmdpupoBaHue 0JHOTO 30HAILHOTO CHUMKA — MPOBOJAUTCS B Cilydyae, KOrja OJJHa M3 ChbEMOYHBIX 30H B HAaHOOJbIICH
CTETICHN YJIOBJIETBOPSIET MOCTABJIEHHOH 3a1aue. OOBIMHO — CHUMOK B OikHEH MH(pakpacHOW 30HE (XOPOLIO JEll. CIIEKTP
BOJIbI, PACTEHUI — TEMHBIN).
2. JemmdpupoBaHue Cepur 30HAIBHBIX CHUMKOB,
3. HeumdpupoBaHue IBETHOTO CUHTE3UPOBAHHOTO CHUMKA. Jlozuueckoe eocnpusmue — 370 0COOCHHOCTh BOCIIPUSITHS Ye-
JIOBEKOM HeﬁCTBHTeJ’IBHOCTH. r.]'[ﬂl]ﬂ Ha Heﬁ?;a)l(, YCJIIOBECK BUIUT HC OTACJIbHBIC ITAATHA pa3H01‘/'1 APKOCTH WM 1IBETA, HC JIMHUU
W TOYKH, a 00pa3bl — Jiec, moJie, gopory...CocTanisis JIOTHYECKYIO LENOUKY, MbI IPYIITHPYEM OTIeIbHbIC IIPHU3HAKHA 00BEKTOB
B PUCYHOK U OIIPE/eIsieM MX, UCTIOJb3Ysl TIOX0KHE 00pa3bl. Y BCex JIH0JIeH JIOrn4ecKoe MbIIUIeHHE pazHoe. Hauano pabomul:
MIPOCMOTP CHUMKOB (OT OOIEro K 4aCTHOMY, OT KPYITHBIX OOBEKTOB K MEJKHM), IO BO3MOXHOCTH CMepeocKonuiecku. 3a-
TEM: M3YYCHHE MEJIKHX y4acTKOB C YBEIMYCHUEM (II0 BO3MOKHOCTH MCIIOJIBb30BATh TONOrpaduyeckue KapThl Ooliee KpyImHO-
ro MaciTada), ycTaHOBJICHHE, HA0OP M cucTeMaTu3anus 00beKToB ((pakToB), pacipeeeHle UX 10 BaXKHOCTH U M0JIC3HOCTH,



YCTaHOBJICHHE HOBBIX JIOTMYECKHX CBs3el (C MCIOIb30BAHHEM KOCBEHHBIX MeTOJ0B). OCHOBHOM NPUHLHII KaMepaIbHOTO
JnemuppUpOBaHUS — 3TO dManoHHOe ACMA(PUPOBAHUE, OCHOBAHHOE HA CpPaBHEHUH HM300paKEHHUS Ha CHUMKE ¢ 00pazom
(3TamoHOM), COPMHUPOBABIINMCS paHee Y NeMUPPOBIINKA TIPH paboTe ¢ IPYTUMU CHUMKaMH.

JrajoHupoBaHue (kaaudpoBka). [lomyduTs moOcpencTBOM AemH(pPUPOBaHUS (BU3YadbHOTO WM KOMITBIOTEPHOTO) WIN
(doTorpamMmMeTprudeckoil 00pabOTKN HEOOXOANMBIE XapaKTEPUCTHKH M3y4aeMOTo OOBEKTa TOIBKO IO CHUMKaM 0e3 KaKHX-
1100 HATYPHBIX ONpEeNICHUH, 0e3 0OpallleHnst K «3eMHOM IpaBjie» B OOJBIIMHCTBE CiIy4aeB HeBO3MOXHO. Hampumep, s
CHEKTPOMETPUYUECKHUX OTPEIEJICHUH 110 MHOTO30HAIFHOMY CHHMKY, Ha KOTOPBIX OCHOBAHO KOMITBIOTEPHOE JACHIN(ppUpOBa-
HHE, TpeOyeTCsl BBINOJIHUTD PAJUOMETPHUYECKYI0 KATMOPOBKY CHHUMKOB (MX 9MaioHuposanue), a sl TOJIydeHusl pa3Mepa
00beKTa MO CHUMKY (hOTOrpaMMETPHUYECKUM CIIOCOOOM HeoO0XOoJMMa ero reoMeTpuueckas kanuOpoBka. Paznnuaror abco-
JIOMHYI0 U OmHOCUmMeNbHYo KanuOpoBKy. [Iponenypa momydeHust 1 ydera KannOpOBOYHOM MH(OPMALIMK COCTaBIISIET HE00-
XOJIMMBIH DJIEMEHT TEXHOJIOTHYECKOH CXeMbI a9pPOKOCMUYECKHUX HCCIEeIOBaHUN. JTa HHpOpManus o0s3aTenbHa JUIs JII000i
00paboTKM CHHUMKOB, XOTsI 00beM ee ObIBAacT Pa3IMUHBIM — YeM BBIIIE TpeOyemasi TOYHOCTh ONPEAEICHUH 10 CHUMKaM, TeM
OH 3HauuTenbHee. [Ipn 00pabOTKe ONMHOYHBIX CHHUMKOB OTPAaHHYUBAIOTCS OMHOCUMENbHOU KATUOPOBKOll, a HECKOIbKHUX,
HaIlpUMep MHOTO30HAIIBHBIX, XKeJaTelNbHa HX abcomomuas kanuoposxa. COBpeMEHHbIE KOMIBIOTEPHBIC TEXHOJIOTHH O3B0~
JSIOT PellaTh CICAYIOLINe TPYIITBI 3a4a4:

1. Busyanmzanus qupoBBIX CHUMKOB;

2. TeOMETpHUYECKHEe U IPKOCTHBIC IPEOOPa3OBaHMUS CHIMKOB, BKIIIOYast HX KOPPEKIINIO;
3. KOHCTPYHMPOBAaHHE HOBBIX MPOU3BOAHBIX N300paKEHHH 110 TEPBUYHBIM CHIMKAM;
4. onpeneneHue KOJIMYECTBEHHBIX XapaKTEPUCTHK 00BEKTOB;

KOMIBIOTEpHOE JAemu(prpoBaHne CHUMKOB (Kinaccudukanys). Hanbonee CI0XHOW sIBIsIETCS 3a/1a4a KOMIBIOTEPHOTO (aB-
TOMAaTU3UPOBAHHOTO) NeMU(PHPOBAHUS, KOTOpAsk COCTaBIACT (yHIAMCHTAIBHYIO TPoOIeMy adpOKOCMHYICCKOTO 30HIUPO-
BaHMA KaK HAyYHOM IMCHUIUTMHBI M IS PEIICHNS KOTOPOH MPWIIATanoch U MPUIATaeTcss MHOTO YCHIUH. Dmanonamu MOTYT
OBITh: CIELUATIBHO TOATOTOBJICHHbBIE a9POCHUMKH, KapThl TEPPUTOPHUI (TeMaTHuecKue Wim Oosiee KpyImHOro MaciiuTada), pe-
3yJIbTAThl 1I€JICHANPABICHHO BBHITIOJIHEHHBIX MOJEBBIX paboT. B pesynbraTe HaAXOASTCS CXOAHBIC MPU3HAKU M OOBEKTY TPH-
cBamBaeTcs kiacc. [1o TakoMy ke mpuHIMIy padoTaeT aBTOMaTH3UPOBaHHOE JCMIH(DPUPOBAHUE; 9MALIOHbL IPU ITOM Ha3bl-
BaIOT «oOyuaiowell b160proi». OCOOEHHOCTH KaMEpaJIbHOTO IS PUPOBAHHUS: 3aBUCUMOCTb OT JIOTIOJHUTEIBHBIX MaTePH-
anoB (Mo3TOMy HEOOXOMM COOp JOMONHUTENBHBIX MAaTCPUATOB, B TOM YHCIE — 3HATh ATy CTapbIX CheMOK). OCHOGHOI
npuHyun — 3TAJOHHOE Jemn(pupoBaHusa. B kxauecTBe 3TalOHOB MOTYT OBITh: CIIEIIMAIBHO MOATOTOBICHHBIE CHUMKH, TeMa-
THUYECKHE KapThl YaCTH TePpUTOpHUH (OoJjiee KPYIMHOTO MacmTada), pe3yabTaThl [IEIEHANPABICHHO BBIOJIHEHHBIX MOJIEBBIX
paboT (HaOIOIeHMS ), KPYITHOMACIITAOHBIE KapThl. DMaioH co0epicanuss — 3TO CHUMOK, TTOJIHOCTBIO OTACIIH(PHPOBAHHBIN
B (IPUHATHIX) YCIOBHBIX 0003HAaUeHMSAX. [Ipy 9TOM Ha KIIFOYEBBIX (BaXKHBIX) y4acTKaxX WJIM MaplIpyTax coOMpaeTcs BCS WH-
(dopmarus (omEcaHus, H3MEPEHHs, 0TOOp 00pasIoB, GUKCHPYETCs Ha KapTe JaHHOE MECTO).

Bosmosrcnocmu eusyanvhozo oewmudpuposanusn:

Amnanu3 n300pa)KeHUs! BBITIOJIHIETCS] HA YpOBHE 00BEKTOB, Pa3Mepbl KOTOPBIX B HECKOJIBKO pa3 0oJIblIe pa3penieHus (IHKce-
na). KonmdecTBeHHbIE OLEHKH (TIIOMIAH, JIUHBI U T.JI.) MOTYT OBITh MOJTyYEHBI JINIIb MPHOIMKEHHO. AHAIN3 SIPKOCTH (TOH
M300paKeHMs) Ha YepHO-0eIbIX N300paKeHHUsIX BO3MOXKEH B mpenenax a0 12 cryneneil. COBMECTHBIN aHAIM3 30HATBHBIX
CHUMKOB OTPaHMYCH, T.K. CONOCTaBJIECHHE OoJiee 2-X CHUMKOB 3aTpyAHUTeTIeH. PopMa 0OBEKTOB B TJIAaHE OMpEAeIseTcs Jer-
KO U ofHO3Ha4yHO. Popma OOBEKTOB B MPOCTPAHCTBE (WX BEPTHKAIbHAS MPOTSKEHHOCTH) JIETKO OTNpEeNeNseTcsl Ha mape
CMEXHBIX CHUMKOB (TI0 cTepeonpudopy uiau 1o TeHn). [IpocTpaHCTBEHHOE pa3MelnieHne 00bEeKTa ONpeAesseTcs JIerko. Xo-
POIIIO MCIIONB3YIOTCA KOCBEHHBIE MPU3HAKH. BO3MOXKHO nemmnppupoBaHue cpazy 1Mo BBIBEPEHHOI jereHne. Pe3ynbraTsl 1e-
G pupoBaHUs OOBIYHO CYOBCKTHBHEI.

Bosmosicnocmu asmomamu3uposannozo dewuppuposanusn: AHanu3 U300paKCHHUS BBHITIOTHICTCS HA YPOBHE OTIEIBHBIX
nKcenoB. KommuecTBeHHBIE OLCHKH (TIJIOINA/b, [UIMHA U T.J.) MOJIYYarOTCsl C BEICOKOH TOYHOCTBIO. /leTalbHBIM U TOYHBIH
aHAJIM3 SIPKOCTHBIX PA3IMYMi OTpaHHYEH JIMIIL CBOWCTBAMH LU(POBOro CHUMKA. BO3MOXKEH XOpOIIWH aHaiM3 MHOT030-
HaJIbHOTO cHUMKa. Ornpenenuts GopMy o0beKTa B IUIAHE CJIOXKHO (IIPAaKTHUYECKH ceifuac He pemaercs). @opma oObekTa B
MIPOCTPAHCTBE MOXKET OBITh OMpE/CTCHA MO Mape CMEXHBIX CHUMKOB (CTepeoodykaMH U crerl. mporpammamu). [Ipoctpan-
CTBEHHYIO HH()OPMAITHIO TOJTYYUTH CI0KHO. ONMpeaensioTcs INIIb APKOCTh U CTPYKTypa. VIcmonbp30BaTh KOCBEHHBIE TPU3HA-
KM TPAaKTHIeCKN HEBO3MOKHO. VICTIONB3YIOTCS I MPOCTHIE JIETEH B (YaCTO HE COBCEM JIOTHYHBIC). Pe3ynmpTaTsl mudpo-
BOH 00paboTKM OOBEKTHUBHBI, HO 3aBUCST OT MapaMeTPOB, 3aIaHHBIX UcToHUTeNeM. [Ipu Tonorpaduueckom kaprorpadupo-
BaHUHM MAJOOOKUTBIX TPYAHOMOCTYIHBIX PalloHOB. [Ipeumyujecmeo BU3yaJbHOTO MeTOHa (Teper aBTOMATH3MPOBAHHBIM):
SKOHOMHYHOCTb, JIETKOCTh U OBICTPOTA MOJYYSHHS MPOCTPAHCTBEHHOH MH(DOopManmu (hopMbl, pazMepsl 00BEKTOB, 0COOEH-
HOCTH WX pacIipe/iesIeH s ), OJTHOBPEMEHHOE HCIIO0JIb30BAHUE BCEX JICMIM(DPOBOYHBIX MPU3HAKOB (M MPSIMBIX, U KOCBEHHBIX),
MIPUMEHEHNE JICIUPPOBIIMKOM JIOTHYECKOT0 MBIIUICHHS U MHTYUINH (ITO [TOKA HE YMEET MallnHa). Hedocmamox BU3yailb-
HOTO METOA: CYyOBEKTHBHU3M (3aBHCUMOCTB OT JIeIH(POBIINKA), Maiasi HaJEeKHOCThb, 3aBUCHMOCTb OT KOMIIETEHTHOCTH Jie-
M POBIIMKA, Ka4ecTBa JOMOJIHUTEIbHBIX U CheMOYHBIX MaTEPHAJIOB, KAU€CTBA U JOCTOBEPHOCTHU IMAIOHOS.
ABTOMaTH3UPOBAHHOE ACMIN(PUPOBAHUE, KOMIIBIOTEPHBIE TEXHOJIOTHH 00pabOTKNM CHUMKOB I10 CIIELHAJIBHBIM aJITOPUTMAM
n nporpammam (c odydennem u 6e3). Jlator Tounocts 70-85%. st poTOrpaMMeTpUIecKUX U3MEPEHHUI CHUMKOB IIPHUMEHSI-
10T CTIELHAJIbHBIC MIPEIU3HOHHBIC ONTHKO-MEXaHMUECKHE MPUOOPHI, @ TAKKE KOMIBIOTEPHBIE KOMIUIEKCHI CO CIIEIUATU3UPO-
BaHHBIM IIPOTPAMMHBIM oOecrieueHneM. [y 00paboTKH a9POKOCMHIECKIX CHUMKOB Ha NEPCOHAIBHBIX KOMITBIOTEPAX MO K-



HO HCIT0JIb30BaTh KOMMEPUYECKOE MPOrpaMMHOe oOecTieueHne o0Iero HazHaueHus. 1'eorpad MOJDKEH yMETh BHIOPATH OINTH-
MaJbHbIl BApHaHT 00paOOTKH N3 MHOT'MX BO3MOJKHBIX, IPEIOCTABIAEMBIX KOMMEPYECKHM IPOrpaMMHBIM obecrieyeHreM. B
KOMIBIOTEPHON TEXHOJOTHH HCIIOIB3YETCS IMAIOHUPO8anye, TaK KaK IS BBINOJHEHUS KOMIIBIOTEPHOTO ACIIN(PUPOBAHUSL
HEOOXOAMMO IIOJYYUTh KaJHOPOBOYHYIO MH(OPMALHIO, I/I¢ YUUTHIBACTCS ONMCAHUE AOCONIOTHAs WM OTHOCHTEIbHAS; pa-
JIMOMETpUYECKas IM FreoMeTpryecKas KaInOpoBKa HCCIeyeMoro o0bekTa (pa3Mep, BEICOTa, IIBET, H3IYYeHUE U T.JI. 00BEK-
Ta). 3aa4a KoMnviomepHo2o oeunudpuposanis CHUIMKOB CBOIHUTCS K KJIACCH(PHUKAIINN — IMOCITICIOBATEILHON <COPTHPOBKE™>
BCEX MHUKCEJIOB U(PPOBOro CHUMKA Ha HECKOJBKO IpyMIl. [ 9TOro npeuioskeHbl alrOpUTMbI KJIACCU(UKALIUK JIBYX BUJIOB
— ¢ oOyuyeHueM u 6e3 00yueHus (KJIaCTepU3aINU — OT aHTIl. «cKonaenue, epynnay). [lpu kinaccudukanmn ¢ 00ydeHHeM NHK-
cellbl MHOTO30HAJIBHOTO CHUMKA IPYIIHUPYIOTCS Ha OCHOBE CPaBHEHMS UX SIPKOCTEH B KaXIOH CHEKTPaJbHOW 30HE C dma-
JIOHHbIMY 3HAYeHUAMU. [Ipu KiacTepu3anuy e Bce MUKCEIbl Pa3AeisioT Ha TPYIIBI-KIacTephl M0 KaKoMy-JIn0o (hopmaib-
HOMY NPHU3HAKY, He Ipuberas K 00y4aromyuM JaHHBIM. 3aTeM KJIacTepbl, MOJIyYeHHbIC B Pe3yJIbTaTe aBTOMAaTHUECKON IpyT-
MTUPOBKHU TTHKCEJIOB, JEIU(PPOBIIMK OTHOCHT K TEM WJIM MHBIM 00BbeKTaM. J|0CTOBEPHOCTh KOMITBIOTEPHOTO JICIIU(pPUPOBa-
HUSA (OPMAIBHO XapaKTePH3yeTCs OTHOILCHHEM 4YHCIa MPABMJIBHO KIACCH(OUIUPYSMBIX IHKCEIOB K MX OOLIEMY YHCIY U
coctasisieT B cpenHeM 70— 85 %, 3aMeTHO majas ¢ yBenuueHneM Habopa AemmnppupyeMbix 00bEKTOB.

[Tpermy1ecTBO METOA 3AKIIFOYACTCSA B TOM, YTO 00pa3zyeTcss BO3MOXKHOCTB NTPEOOPa30BaHUs SPKOCTEH U(PPOBBIX CHUMKOB
IUIsL YTy4IIeHUs] UX BOCHPHATHSA, IPUMEHEHHE MAaTEMaTHYCCKHX OIepaliid, BOSMOXKHOCTb HAJIOXKEHHS M300PayKCHUH CHHM-
KOB (IIpM MHOT'O30HAJIbHON ChEMKE), COIMOCTABICHUE Pa3HOBPEMEHHBIX CHIMKOB OJIHOTO M TOTO K& 00BeKTa (C eI H3y-
YEHHs €ro H3MECHEHUI BO BPEMEHH).

HenocraTok MeTona - pe3yabTaThl HE Beeria 00beKTUBHBI (O0CTOBEpHOCTH Bcero 60-80%), METOT HE COBCEM CaMOCTOSITEIb-
HBIN (4aCTO IOMOTAET U JONOIHACT UCIOJHUTENb). BU3yaabHbII 1 aBTOMAaTH3UPOBAHHBIM METOABI UIMEIOT CBOU JJOCTOMHCTBA
U HEAOCTATKU.

5.4 JlemudpupoBadHbie TPU3HAKK 00bEKTA

Hewughpoeounvie npusnaxu — cBOWCTBa 00BEKTOB, HAIlIEIIINE OTPAKCHUE HA CHUMKE M MCIIOJIb3yEeMbIE ISl Pacio3HaBa-
HUSL. BRIAEIAIOT 1Be rpynmbl 1 POBOYHBIX IPU3HAKOB - IpsAMble (00ule, OCHOBHbIE) U KOCBeHHble (CheyuanbHble).
[Mpsmble nemmdpoBOYHBIC IPU3HAKK — CBOMCTBA 00BEKTA, HAXOAAIINE HEMOCPEICTBEHHOE OTOOpaKEHHE Ha CHUMKAX, MIPH-
cymue caMuM oobekTaM. Ceoticmea npsamelx npusnaxoe (II0 JaHHBIM PA3HBIX AaBTOPOB):

2ceomempuyeckue — Gopma, KOHQUTYpaIsL, pa3Mep, 00beM, PUCYHOK OOBEKTOB WIH CIMpYKmypHsle (JIMHEWHBIE 1 00BEMHEIE),
obwue (homoepammempuueckue) — POTOTOH, LBET.

WHorna n00aBIsIOT — 83aUMHOE PACRONONHCEHUE,

[To apyrum JaHHBIM K OPSMBIM JeIH(OPOBOYHBIM IIPHU3HAKAM OTHOCUTD TPH IPYIIIIbI IPU3HAKOB!

1. ceomempuueckue (popma, TeHb, pazmep);

2. sprocmmuvie (HOTOTOH, yPOBEHb SIPKOCTH, IIBET, CIEKTPaJIbHbIH 00pa3);

3. cmpyxmypHuie (TEKCTypa, CTPYKTYpa, PUCYHOK).

T'eomempuueckue npusnaxu (popma, menw, pazmep). Popma — 310 HauboIee HAJICIKHBIN, T.€. HE 3aBUCAILHUI OT YCIOBHUI
ChEeMKH, Ipu3Hak. Ham ria3 Hanbosee yBepeHHO pacro3HaeT MMeHHO (Gopmy 00bekToB. C M3MeHeHHeM MaciiTaba CHUMKOB
(opma 00beKTa Ha CHUMKE MOXET HECKOJIBKO M3MEHSTHCS, 3a CUET MCUE3HOBEHNUS AeTaliel oHa ynpoiaercs. Ha aspocHnm-
Kax, ITOJIydeHHBIX KOPOTKO(OKYCHOH Kamepoi, hopMa IIOCKHX 0OBEKTOB MCKa)KaeTCsl Ha Kpasix CHUMKa. To e IPOUcXo-
JIUT, €CJIN OOBEKTHI PacIoararoTcsi Ha HaKJIOHHOW MoBepxXHOCTH. Ha KocMuuecknx cHUMKax opma 00BEKTOB, HE HMEIOIINX
BEPTHKAJIBHOTO MPOTSDKEHMS, TIEPEIAaeTCsl MPAKTHUECKH 0e3 MCKaxeHu. Popma 6 niane — MIaHE YacTO MCIOIB3YETCs MPH
pacro3HaBaHUK OOBEKTOB, CBA3AHHBIX C JAEATEIBHOCTHIO YEJIOBEKa, TAK KaK OHHU (KaK MPaBMUIIO) UMEIOT (hopMy, OIU3KYIO K
MIPABUIBHON TeOMeTpHUeCcKOn. Tens - NemnpoBOUHBIN MPU3HAK, MO3BOJSIONINI CyTUTh O MIPOCTPAHCTBEHHOH (hopMe 005-
€KTOB Ha OJIMHOYHOM CHHMMKe. Bunel TeHelt: coocmeennas, naoaiowas. Cobcmeennas mens no3BOJSIET CyJUTh O TIOBEPXHO-
CTH 0OBEKTOB, UMEIONUX 00BEMHYIO (POPMY: pe3Kas IpaHHIa TeHH YIJIOBaThIX 00BEKTOB XapaKTepHA Ui KPBIII JOMOB, a
pa3MBbITas — CBHIETEIBCTBYET O IUIABHOW TMOBEPXHOCTH, HANpPHMEp, KPOH JIepeBbeB. [ladarowas meHb urpaeT OTPOMHYIO
poitb. OnpenenseT BEpTUKAIBHYIO ITPOTSIKEHHOCTh U CHITyIT 00bekTa. [103BossieT cpaBHUTH OOBEKTHI 110 BHICOTE.

Pasmep 06vexkma — He BIONHE HAAGXKHBIN Tpyu3HaK. [Ipn nemmdprpoBanuy yale NCTIOIb3yIOTCS He A0COIOTHBIE, 3 OTHO-
CHUTENBHBIE Pa3Mepbl 00bEKTOB.

SIpkocTHbIe PHU3HAKK (YPOBEHB IPKOCTH, POTOTOH, LIBET, CIEKTPaIbHBINA 00pa3). Ha BO3MOXXHOCTB re0J0rHyeckoro qenmd-
PHPOBAHHMS CYIIECTBEHHO BIMSIOT CIIEKTPAJIbHBIC XapaKTEPUCTHKHU (CTETICHb KOHTPACTA Fe0JIOTHUECKHUX Tell, OTINYAOIINXCS
TI0 CTIEKTPAILHOM IpKOCTH). [Ipi MHOT030HANIBHOM ChEMKE B Pa3HBIX CIIEKTPAIBHBIX HHTEpBaJlaX Ie0JIOTHUECKHE TeNa, CHS-
ThI€ TIPH PA3IUIHBIX MOTOAHBIX YCIOBHSIX, OTOOPaXKarOTCs HA KOCMHUYECKUX CHUMKaX C Pa3HOU CTETIEHbIO KOHTPACTHOCTH.
Ocsewennocms 3eMHOU NOBEPXHOCMU, T.€. KOINYECTBO CBETOBON SHEPTUH, PUXOISIICHCS HA €ANHUILY TUIOLIAIH, TIPEUMY-
IIECTBEHHO CKJIAbIBACTCS U3 IPSAMOI U pacCesiHHO i COTHEUHOM paanaliiu, COOTHOIIEHHE MEXKTYy KOTOPBIMH MEHSIETCS B
3aBUCHMOCTH OT:

- BpicoThl CoJIHIIa,

- KPYTH3HBI

-1 OPUEHTUPOBKHU CKJIOHOB.

I[Tpu Beicokom ComnHiie npeobiagaeT npsiMasi paJralis, 4To IPUBOANT K PE3KUM Pa3JINuUsIM B OCBEIIEHHOCTH CKJIOHOB Pas3-
HOM 9KCHO3UIMHU: OJIHU CKJIOHBI OKa3bIBAIOTCSI OCBEIICHHBIMHU, IPYTHe — B TCHU WM TIOJIyTEeHH. B sicHbIH, Oe3001auHbIit
JIEHb B OKOJIOIIOJTY/IEHHBIE Yachl OCBEIIEHHOCTh CKJIOHOB MOKET pa3InyaThCsl B UeThIpe—ILEeCTb pa3. TeHU B 3T0 BpeMmsl 3a-
HUMAIOT HAaMMEHBUIYIO IUIOIIA/Ib, HO 3aTO IUIOTHOCTh UX OYEHB BEJIHKA, [I03TOMY OOBEKTHI B TEHSX PACIO3HAIOTCS OUCHb



HEYBEPEHHO WIIM HE pacno3HaroTcst BoBce. [Ipu Hu3kom CoutHIle BO3pacTaeT 10711 PACCEIHHON pagualiy, TCHH CTAaHOBSTCS
Gosiee MPO3pavHBIMHU, XOTS U 3HAYUTEIHHO OOJIBIIMMH M0 TUIOMAAH. Pa3HuUIIa B OCBEIIEHHOCTH CKJIOHOB Pa3HOH 9KCTIO3UINH
YMEHBIIACTCS. YpogeHs APKOCMU (CHEeKMPANbHASL OMPAdCAmMenbHds cnocoOHOCmb). SIpKOCTHBIE AeMN(POBOYHBIC TPU3HAKI
CBSI3aHBI C OJIHUM U TEM XK€ CBOHCTBOM OOBEKTOB MECTHOCTH — CIIEKTPAIbHOM OTpakaTeIbHOM CIIOCOOHOCTBHIO:

- ¢otoToH (W ToH poTON300paKEHHS),

- YPOBEHB SPKOCTH (VTN KOIMPOBAHHAS SPKOCTH),

- [BET,

- CIIEKTpaJIbHBINA 00pa3.

Cnexmpanvhas apKocms Ha YEEMHbIX U MHO2030HATbHBIX CHUMKAX!

Ha uBeTHBIX — crieKTpaibHast SpKOCTh 0OBEKTOB OTOOpaXKACTCS Y6enoM,

Ha MHOro30HaJIbHBIX — CIIEKTPaJIbHAS SIPKOCTH 00BEKTOB 0TOOPAKACTCS KCHEKMPALbHbIM 00pa30Mm» (HAOOPOM TOHOB WIIN
YPOBHe sIpKOCTH B 30HaX). Ha mikasie TOHOB onTuyueckas IUIOTHOCTh KK/0H CTYNEeHU n3MepsieTcs (Ha JEHCUTOMETPE) U
TIOTy9YaeTCs YCIOBHOE Ha3BaHUE POTOTOHA. POomomoH — 3TO ONTHYIECKAsl INIOTHOCTD N300payKeHHS Ha YepHO-0eTBIX (poTO-
oTIHeyaTkax Mpy BU3YaJbHOM aHAIN3€e. DTOT NMPHU3HAK SABIAECTCS (PyHKIMEH HHTErpaabHON MM 30HATBHON (B OTHOCHTEIIBHO
Y3KOH 30HE CHEKTPA) SIPKOCTH 00BEKTOB. Ta ’e HHTeTpanbHas WK 30HAJbHAS SIPKOCTH Ha IU(POBBIX CHUMKAX 3aKOJUPOBA-
Ha YPOBHSIMH SPKOCTH IIKAIBI 0OBIYHO U3 256 Yncia CTyIeHEH.

Tabx.1 IlIxama TOHOB 7151 BU3YAIEHOTO NeITH(PPUPOBAHUS

DoTOTOH [IpuHIUN BEIIENEHUS 3Ha4eHHue ONTHYECKON
TUIOTHOCTH
benplii Kpaiinuil BU3yaJibHO paziuuuMbli 0.1 u menee
[TouTn Gernprit [T1oTHOCTH Byanmn 0.2-0.3
CBeTIio-cepsrit MuHIMaIbHAS TUIOTHOCTH OOJIBIIMHCTBA (POTON300paKCHHUN 0.4-0.6
Ceporif CpenHss IIIOTHOCTh OOJBIIMHCTBA (POTOM300paKEHUH 0.7-1.1
TeMHO-cepblii MaxkcuMaibHas INIOTHOCTh OOJIBIIMHCTBA (POTON300paKeHUH 1.2-1.6
ITouru yepHbIi ToH, NpeBBIIAIONNNA MaKCUMAaJIbHYIO TNIOTHOCTH OOJBIINHCTBA (ho- 1.7-2.1.
TON300paKEeHU
YepHbIid Kpaiinuii BU3yaabHO pa3nUIMMBbIi TOH MIKAJIBI 2.2. u Oornee

Hcnonb3oBaHue TaHHOTO METOJIA:

- [Ipu KOMIIBIOTEPHOM SIBJISIETCSI OCHOBHBIM,

- [Ipu Bu3yanbHOM AeM(pPUPOBAHUH pexe (Yallie MpH YepHO-0eI0i CheMKe 110 OJIMHOYHBIM CHUMKAaM C HCIOJIb30BaHUEM
IIKaJIbl TOHOB).

HepmocraTkn crieKTpaabHOTO METO/IA!

- I3MeHYHMBOCTh CIEKTPaIbHOM IPKOCTH 00BEKTa (3aBUCUMOCTH OT BHICOTHI COJTHITA ¥ TPO3PAYHOCTH aTMOC(hepsI),

- 3aBUCUMOCTD OT (Pa3bl BETETATHBHOTO PA3BUTHS,

-HEOIHO3HAYHOCTh N300Pa3UTEIBHBIX CBOUCTB ChbEMOYHBIX CHCTEM,

-3aBHCUMOCTB OT YCJIOBHH ()OTOXMMHUUECKOI 00pabOTKH,

-DOTOTOH, YPOBEHB SIPKOCTH, IIBET M CIIEKTPAIBHBIN 00pa3 0JJHOTO U TOTO ke 00BEKTA HA PAa3HBIX CHUMKAX MOTYT CHIIBHO
n3MeHsATbes. Cmpykmyphule (PUCyHOK, meKkcmypa, CmpyKmypa).

Texcmypa — coueTanue >JIeMEHTOB N300pakeHHs — pa3iIndus B pOTOTOHE.

Cmpyxmypa — KpylHbI€ 3JIEMEHTBI, Y KOTOPBIX Paclo3HatoTCs popma U pazmep.

Pucynok — HECKOJIbKO Pa3IMuHbIX CTPYKTYP, POPMHUPYIOMINX YCTOHUUBBIE COYETAHHMSI, TUTIMYHBIC JUIS OIIPE/ICICHHbBIX O0BEK-
TOB 36MHOH MOBEPXHOCTH. PucyHOK U300pasicenus —3TO CIOKHBIN, HO CaMbIil HaAKHBIN npu3HaK. OH MPEICTaBIACT cove-
TaHWe 0OBEKTOB M MX YacTell ompeieieHHo# (hopmbl, pazmepa u ToHa (1iBeTa). KocBeHHbIe MpU3HaKH (crneyuanshble) pu-
3HAKH 110 UHOUKAMOpAM. --- 2eomopghonocuteckue (hopma perveda, cmpoenue 2uopocemi),

-eeobomanuyeckue,

- AHMPONO2EHHbIE U 3002eHHbIE,

- noyaa,

- IPUPOOHBIE MEPPUMOPUATLHBIE KOMNILEKCHI,



-NPOAGIAIOUUECS 8 2EHEMUYECKUX G3AUMOOCUCBUAX C OpY2UMU 00bEKMamu,

- unoeda @omoeennvie (pomomon, pomoepammomempuieckue, XapaKmepuvlii pUCyHoK).

KocBeHHbIE TPU3HAKY ENAT HA TPU TPYIIIEI HHIUKATOPOB!

1. Ob6wexmos — 00BEKTHI, HE N300pa3UBIINECS HA CHUMKE (HalpuMep, OTCYTCTBHE Ha CHUMKE JJOPOTH Ha TTePECEICHUH C
PEKoOii TIpeATIoNaraeT HaJJuIie MOCTa WIH 0pojia),

2. Csoticmg 06vekmog (Jalie CKpHIThIE) — HalpuMep, HHINKaTOPOM TOPHO-000TaTUTEIHHBIX MPEANPUSITHN OKa3hIBAIOTCS
OTCTOMHUKH (BOJOEMBI, UMEIOIINE B TUIaHE KOHPUTYPALIUIO OJIM3KYIO K TPaBUIBHOM,

3. Jeuoicenus unu uzmereHul — OObEKThI-MHIUKATOPBI TUHAMHUKH, KOTOPbIE TIO3BOJISIFOT BBISIBUTH HAJTMYHE JIBHIKCHHUS HITH
BPEMEHHBIX U3MEHEHHH 110 MaTepHaliaM OJITHOH CheMKH (HarpuMep, MyTheBbIE IOTOKH, BBIHOCUMBIE PEKaMH B IPUOPEKHYIO
30HY 03€p MJIM MOpPEH, TOBOPAT O TEYEHHHU B IPUIIOBEPXHOCTHOM CJI0€ BOJIbl. OpUEHTHPOBKA ITECUAHbIX JIIOH IT03BOJISIET
OIIPE/ICTNTh HATpaBIlIeHNE MTPe00IIaIaIoINX BETPOB 0] 0OHApYIIceHemM TIOHUMAETCS YCTaHOBIICHUE 00beKTa Oe3 onpeerne-
HUSI €r0 CYIIHOCTH. BhIsiBIIeHNE 00BEKTa C ONpe/eIeHHeM KaueCTBEHHbIX M KOJMYECTBEHHBIX XapaKTEPUCTHUK €r0 CYLTHOCTH
SIBISIETCSI PACTIO3HABAHHIEM.

T'enepanusayus uzoopasxicenun - 3170 cTeeHb 0000IEHNS CIEKTPAIBLHBIX U TEOMETPHUECKNX XapaKTEPUCTHUK JaHamadTa
¢dortorpadupyemoii TeppuTopun. MenKkue 3IeMeHTH TaHamadTa I Te0JIOTHIECKOTO CTPOCHUS 00HETMHEHBI HA KOCMIYECKOM
CHHUMKE B OoJiee KPYIHBIE, T. €. 2eHepanu306ansl. B pesynprare 31010 B )OPMUPOBAHIN H300pa’KeHNS HA KOCMUIECKUX
CHHMMKaX BBISBIISICTCS BeIyIIasi pOJIb T€OJIOTMIECKUX M MPEXKIE BCETO TEKTOHMUYECKOTO (DaKTOPOB.

Knaccugpuyuposamsp 06vekm — 3T0 OTHECTH €TO K ONPEICIICHHOMY KJIACCy ¥ IPUCBOUTH €My yCIOBHBIHM 3HAK, a HHTEPIIpe-
TUPOBATh — ONPEACTIUTL COCTAB o0beKTa U JAVMHAMUKY €0 pa3sBUTHUA. DT NOHATUA, BBCACHHBIC JIJIA Tonorpa(bnquKoro Jc-
mrppupoBaHusi CHUMKOB A.B.AKkoBelKUM, B 00I1IeM BEPHBI U JUIS T€OJIOTHUECKOTo JIem(prpoBaHHusl, KOTOPOE 3aKII0YaeT-
CA B BbISIBJICHUU U YCTAHOBJICHUUN Tre0JIOTMYCCKOM IIpUPOabl OG'beKTOB, HC TOJIBKO BBIXOJANIUX HAa 3€EMHYIO ITOBEPXHOCTH U
HaIeamunX mpsaMo€ OTpaKE€HUE CHUMKAaX, HO U CKPBITBIX PACTUTCIbHBIM IIOKPOBOM, PBIXJIBIMU OTJIOKCHUAMU, IIJIMTHBIM Y€X-
JIOM U IPOABJICHHBIX HAa CHUMKAaX ONOCPE€AOBAHHO YE€PE3 pa3JIMIHbIC 3JICMCHTBL J'IaH,Z[LHa(bTa. 3 OIPCACIICHUA BBITCKACT, YTO
BBIpaKeHUE «Iemu(prpoBaHre 00BEKTOB (penbeda, paCTUTEIBHOCTH U T.JI.)» HE BIIOJIHE TOYHO, TPABHIIbHEE TOBOPUTH O
«IemupprUpoOBaHIH N300paKEHIH 00BEKTOBY WITH «ICIIHGPUPOBAHIH N300PaKSHHI.

HMupuxarop. OnpeneneHne oHIX KOMIIOHEHTOB JaHAIIA(Ta MO APYTUM, (PH3HOHOMHUYHBIM, JIETKO OMO3HABAEMBIM Ha
CHHMMKE, TaK Ha3bIBa€MbIM HHIMKATOPaM, — PaclipOCTPaHEHHBIN MpUEM reorpapuiaeckoro Aemuppuposanus. Huoukamop —
9TO HAOJIIOaEMBII HA CHUMKE PU3HAK, KOTOPBIA MO3BOJISIET YCTAHOBUTD MPYOHOHAOII00AeMblll UIH CKPbLMbL TE0T0THYe-
cKuil 00beKT. M3BECTHO, YTO HAIMYME PHIXJIBIX OCAIKOB, CEPIICHTHHNTOB, ITIHHNCTHIX CIIAHIIEB, BHICOKAs CTEIICHb Pa3apo0-
JICHHOCTHU TOYB (IIOPOJT), TTOBBIIICHHBIN TEMIOBOM MOTOK M BBIXO/BI TEPMAIbHBIX BOJ] (CIIOCOOCTBYIOIIME INTACTUYHOCTH IO-
pOI[) — CHWXKAOT KOHOCHTPALIUIO HAIIPAKCHUAA. KOHI_ICHTpaLlI/I}I HaIlpsYKECHU A MOBLIIIACTCA B aKTUBHBIX 30HAX (CKprTbIX Ha
TITyOMHE MO TONIIEH HeTMCIIOIMPOBAHHBIX OTIIOKEHUH ), TEKTOHMYECKUX TTOKPOBAX MM CIOSIX 3¢MHOH KOPBI C HHBIM (4eM
Ha TIyOrHE) PacToNOKEHUEM aKTUBHBIX CTPYKTYp. Hanboee omacHbie 30HBI — 9TO YUAaCTKHU COUJICHEHHS Pa3jIOMOB Pa3HBIX
HaTpaBJIeHUH, aKTUBHBIC B Pa3HBIX CIOSX 3eMHOH KopHl (npumep: Llentpansueie Kbi3puikymer). B ocHoBe nanamadtHo-
WHJIMKAIIMOHHOTO METO/1a IS PUPOBAHHS 3AJI0KEH:

- QaHAJIM3 KOPPEIMOHHBIX CBsA3€H BBISABICHHBIX HA CHUMKaX (pOTOAHOMANNI ¢ BHEIIHUMH ¥ BHYTPEHHUMH KOMIIOHEHTaMU
nanamadra - nemudprupoBaHUe TeoOTHIECKUX 00BEKTOB MOCPEACTBOM NX MHMKATOPOB, MIIN KOCBEHHBIX JACMIN(PPOBOYHBIX
MIpU3HAKOB. Pa3nyaioT yacTHbIE U KOMITIEKCHBIC MHANKATOPHIL:

- 4ACMHBIMY THIUKATOPAMU Yallle SBISIOTCS PACTUTENIHLHOCTD U penbed,

- KOMNIEKCHbIMU THIMKATOPAMHU SIBJISETCS OOJIMK MPUPOAHO-TEPPUTOPHATBHBIX KOMITIIEKCOB (UTO OTHOCHUTCS K JIAH]I-
maTHOMY METOTy AeUTH(pPUPOBAHIS).

Hnoukayuonnvie c6513u — ITO CBS3U SIBHBIX, (GPU3MOHOMHYHBIX KOMIIOHEHTOB JIaHAIIA(Ta CO CKPBITBIMHU I'€0JIOTMYECKUMH
ctpykrypamu. Ilpumenenue koceennozo dewtugppuposanus. Ponb KOCBEHHBIX JEIIH(PPOBOYHBIX IPU3HAKOB TeM OOJIbIIE,
4YeM MeJlb4ye MacuTad CHUMKOB M 0O0JIbIlie 0XBAT TeppUTOpUH. [103TOMY UX Hallle UCTIOJIB3YIOT MPH 2eoepaduieckom nermmd-
PUPOBAHNU (IPKUM MPUMEPOM NMPUMEHEHHS JaHMAa(THOTO METO/1a CIIYKHUT H3y4eHHE U KapTorpadhupoBaHUe MOA3EMHBIX
BOJI, penbedoobpazoBanue, GopmupoBaHue OeperoB Mopeit u T.1.). [Ipu monoepaguueckom nemmpprupoBaHUN — UX UCTIOIb-
3YIOT PE/IKO.

I'maBa 6 OHEHKA KAYECTBA PE3YJIbTATOB ADPO®OTOCBEMKHM.

KauectBo MaTepuaioB a3pohoToChEMKH OLIEHUBAETCS 1O (PoTOrpaduIecKuM U POTOrpaMMETPHUYCCKIM ITOKA3aTEIISIM.
doTtorpaduueckoe Ka4ecTBO IPOBEPSETCS CIIMYEHHEM a3podUiIbMa C STaJOHOM HITH TIOCPEICTBOM (POTOMETPHUUECKHUX OIIpe-
JeseHui miotHocTel. [IpoBepsiercs Takke Ka4ecTBO M300pakeHUsI KOOPAWHATHBIX METOK, YaCOB U YPOBHS, OTCYTCTBHE Me-
XaHWYECKHX MOBPEXICHUH IMYIbCHH H T.JI.
®DoTorpaMMeTpHIEcKOe KadeCTBO OICHMBAETCS C IENBI0 ONPENEIeHUs] COOTBETCTBHS MapaMETPOB IOJyYEHHBIX CHHMKOB
3aJaHHBIM MapameTpam ¢oTtorpadupoBanus. [lo m3MepeHNIM Ha HAKUAHOM MOHTaXE MTPOBEPSAIOT: COOTBETCTBHE MEPEKPHI-
THI CHUMKOB; NPSIMOJIMHEHHOCTH MapUIpyTOB a3po(oTOChEMKH U MapajuiesibHOCTH 0a3ucoB (ororpadupoBaHusi CTOPOHAM
CHUMKa («EIOYKW») JOMYCTHMBIM 3HaueHHUM. [10 H3MEpEeHUsIM CHIMKOB YCTAaHABIIMBAIOT TAK)KE COOTBETCTBUE (PAKTHICCKOM
BEICOTHI (DOTOrpaupoBaHUs 33aJaHHOMY 3HAYCHHUIO; OICHHBAIOT IPEJCIbHBIC YIJIBl HAKIOHA CHHMKOB W BBIPaBHUBAHHE
¢mibMa B TWIOCKOCTh. B macmopre a’spohoTOChEMKH yKa3bIBAIOTCS: THIT CAaMOJIETA, HA KOTOPOM YCTaHOBJICHA amIaparypa;
(oKyCHOE paccTosiHUE a’podoToanmapara U MOCTOSHHBIC CTATOCKOIA; PACCTOSHUEC MEXIY KOOPAMHATHBIMH METKAMH IPH-
KJIQJIHOW PaMKH U KOOPAMHATHI ONTHYCCKUX METOK; BeIHMYMHA (POTOTPaMMETPUIECKOM TUCTOPCHH IO OCSM M 30HAM; KO-



OpAUHATHI TIABHON TOYKH.

Br16op TexHOJIOTHU 00paOOTKH CHUMKOB (QHAJOTOBBI OHA WM IH(POBOI) MO BIUSET HA XapaKTep JECTHOCHEMOYHBIX
pabor. [lasplire 3T0T (pakTop CTAHOBHUTCS MPUHIMIHATIBHBIM. HO psijl IPOLIECCOB SIBISIFOTCS OOLIMMHU JIJ1s1 JIFO0O0M TEXHOJIOTHH.
K HUM MOXHO OTHECTH TpaHC(OPMHUPOBAaHNE CHIMKOB, CTYIIEHHE ceTH ((DOTOTPHAHTYIIALNIO) U A} pupoBaHe.

MeTouKa OLEHKH, a TAaK)Ke KAaueCTBEHHbIC U KOJIMYECTBEHHBIC XapaKTEPUCTUKHU TOMYCTHMBIX MOKa3aTelnel u3nara-
I0TCS B HOPMATHUBHBIX JIOKYMEHTAX MM B CHICIUABHBIX TEXHUUECKHUX YCIOBUSIX.

Ha npousBozacTBe OlIEHKY HaUMHAIOT C MPOCMOTPA KOHTAKTHBIX OTIIEYATKOB, OOpAIalOT BHUMaHKE Ha JIeeKTh (To4-
Ka, ISITHO, TI0JIOCa), MEXaHUUECKHE TIOBPEXKICHUS SMYJIBCHH. 3aTeM OLIEHHBAIOT oTorpaduueckoe Ka4ecTBO H300paKEHUH —
npopabOTKy CBETa M TEHEH y4acTKOB M300pa)kKeHHs, OTCYTCTBHE M3JIMIIHEH KOHTPACTHOCTH M Byalld, YaCTHYHYIO WJIH 00-
LIYIO HE PE3KOCTh U300paskeHus. Pe3ynbpTaThl 3aIUCHIBAIOT B Ta0IHUILy.

BaxHy10 poJib IpH OLICHKE Ka4eCTBa UrpaeT HaKUIHO MOHTax. COCTAaBIISIOT €ro0 N3 KOHTAKTHBIX OTIEYaTKOB Ha Yep-
TEXHOH JIOCKE, U HAUMHAIOT €r0 MOHTUPOBATH C JIEBOI'O CHUMKa MapuIpyTa. JTO IMO3BOJISET BUAETH HOMEP Ka)JI0T0 CHUMKA.
PackiiaipIBalOT CHUMKH 10 MapIIpyTy, UCTOJB3yst HOMepa POTOCHUMKOB. OIpeAessiioT HarpasieHie MapipytoB. [Ipukpe-
MIUB TIEPBbI CHUMOK, HAKJIA(bIBAIOT BTOPOH, TaK, YTOOBI COBMECTHUIINCH KOHTYpPa B 30HE MPOJIOJIHLHOIO MEepeKphITHs. B criy
Pa3UYHBIX OPUYUH JOOUTHCS TOYHOTO COBMEILICHHUS HE YIACTCS, II03TOMY BO3HUKAIOIIUE MMOIPEIIHOCTH PAaBHOMEPHO pac-
MPECNSIOT K MPOTUBOMOIOXKHBIM KpasM CHUMKA. [0 HAKHIHOMY MOHTaXy OMpPEIeIsIOT — MPOaoJabHOE TepekpbiTre. [Ipo-
J0JIbHOE P mepeKphITie U3MEPSIOT CIEIHAaIbHON JTMHEWKOH, MPOrpaayHpOBaHHON B MPOIEHTAX. 3aTeM OMPECIISIOT MPSIMO-
nuHeiHoCTh (K) I MapuipyTa, Y KOTOPOrO OTKIIOHEHHE CHUMKOB OT €r0 OCH MaKCUMajbHO. OLIEHHBAETCS NPSMONIUHE -
HOCTh OTHOIIICHHEM CTpesiku mporuba | k amuHe mapmpyta L, BeipaskeHHbIM B %. Coco0 M3MepeHus yKa3aH Ha PHCYHKE
6.1.

! L

51 57
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i

OuennBaeTcs NPSIMOIIMHEHHOCTE 110 hopmyte 6.1 u BeipaxaeTcs B %.

Puc. 6.1

K=

[ N ]

% 1009 (6.1)

I'ne:
| crpenka mporuba
L mmna MapipyTa

HemnapamnensHocTh 0a3uca cTopoHe POTOCHUMKA BBIPAXKaeTCs YIIIOM €. YTOI € U3MEPSIOT MEXKAY JIMHUEH XX, COeANHSIOMEeH
KOOPJMHATHBIE METKH CHUMKA, U OCBIO MapuipyTa (pUCyHOK 6.2).

A

Puc. 6.2
VYT0J1 U3MEPSAETCS TPAHCTIOPTHPOM.

B pesynbrare BbINOJNIHEHHS JETHO-CHEMOUYHBIX paboT JuId mocienayromeil (ororpaMMeTpHYecKoil 00pabOTKH IMOJTydaroT
a’pPOHETaTUBBI, KOHTAKTHBIE OTIIEYATKH, PEIPOIYKIMH HAKUIHOTO MOHTa)Xa U X HEraTHBBI, HEraTUBbI MOKa3aHUH CHENpH-
6opoB, nmacropt aspodorocréMku. B macrnopre a’spodoTochEMKN yKa3bIBAIOTCS: THI CaMOJIETa, HA KOTOPOM YCTaHOBJIEHA
annapaTypa; (OKycHOE pacCTOsHHE a’podoToarnmapara ¥ MOCTOSHHBIE CTAaTOCKOIA; PACCTOSHUE MEXKAY KOOPIMHATHBIMHU
METKaMH MMPUKIAJHON PaMKU MM KOOPJIMHATHI ONTHYECKUX METOK; BEJIMUYMHA (POTOrpaMMETPHUUYECKOM JUCTOPCUH 110 OCSIM U



30HaM; KOOpAUHATBI TJIaBHOM TOYKH.

I'nasa 7 CHOCOBBI IOCTPOEHMSI IVIAHOBOM ®OTOTPUAHTYJISILIAU

7.1 OO1mue cBeneH s O MIIaHOBOH (POTOTPUAHTYIISLIMH
@doTOTpHAHTYIISIIKS 3TO KaMepalbHOE CTYIIEHHE CETH OIO3HAKOB, MOJYYEHHBIX B Ipolecce IMoJeBhIX padoT. CylmIHOCTh
(OTOTPUAHTYIISMY B TIOCTPOCHUH IO CHUMKaM MOJIEJIH, €€ OPUCHTHPOBAHUH U OINPEETICHUH KOOPANHAT TOYEK CrYIICHHMS.
Ecnu ompenensioT TOJIBKO IJIAaHOBBIE KOOPAWHATHI TOYEK, TO (POTOTPUAHTYIISIMIO HA3bIBAIOT IFIOCKOCTHOMW, a €CJIM BCE TPH
KOOPJMHATHl — IPOCTPAHCTBEHHOH. B Hacrosimee BpeMs Ha IMPOW3BOJACTBE HCIIOJB3YIOT B OCHOBHOM, NPOCTPAHCTBEHHYIO
¢dortorpuanrynsnuo. KimaccudumupyioT ee Taxke Mo KOIHYECTBY MapIIpyTOB, YUYaCTBYIOIIUX B IIOCTPOCHUH MOJIEIH H MPH-
MCHSEMBIM TEXHHIECKUM CPEACTBAM.

B 3aBucuMoOCTH OT OCTPOEHMS CETH PA3INYAOT aHAIUTHYECKUE CETH U rpadudeckne ceTH. B aHanuTHueckoil mpo-
CTPaHCTBEHHOH (DOTOTPHAHTYISILMH TTOCTPOCHUE MOJEIN W OIpPEAEICHHE KOOPAMHAT TOYEK CIYIICHMS BBINOJIHACTCS Ha
OBM 1o pe3ynbTaTaM H3MEpEHHsI CHUMKOB Ha CTEPEOKOMIapaTope (aHAIUTHIECKOM CTEpEonpruOope) Ml HETTOCPEICTBCHHO
Ha DBM. DTOT BapuaHT He HaKJaJbIBacT OrpaHUYCHUI Ha (opMar U AJIEMEHTbl OPUEHTUPOBAaHUSI CHUMKOB. OH OTJIMYaeTCs
HaMBBICIICH MTPOM3BOANTEIBHOCTBIO TPYJIa U TOYHOCTBIO, TaK KaK B MPOLIECCE MALIMHHON 00pabOTKH pe3ybTaTOB M3Mepe-
HHUH YYUTBHIBAIOTCSl BCE CUCTEMATHYECKUE MOTPELIHOCTH, BIMSIHUE KOTOPBIX MOKHO BBIPA3UTh B MaTeMaTHYeCKOU Gopme.

I'padpuueckue ceT 3TO CETH, MOCTPOCHHBIC MPadUUCSCKUM CIIOCOOOM Mo UMernuMcs GhoTorpapuyeckuM mMarepua-
naM. [lnockocTHas GOTOTpUAHTYIIALMS C ONPENEICHHOW CTENEHbI0 TOYHOCTH, MOXKET OBITh BBINOJHEHA I'pa)UIECKUM CIIO-
cobom. B ocHOBY MIIOCKOCTHOW (POTOTPHAHTYIISIIMN TIOJIOKEHO Ba)KHOE CBOMCTBO IUIAHOBOTO CHHMKA, 3aKJIIOYAIOIIETOCs B
TOM, YTO IIPH MaJIbIX YIJaX €ro HAKJIOHA W HE3HAYNTEIHHOM pelbe)e CHUIMAaeMOIl MECTHOCTH LIEHTPAIbHBIC YIIIbl HA CHIMKE
PaBHBI LEHTPAIBHBIM YTJaM Ha MECTHOCTH. BO3HUMKaroLIue npy 3TOM HCKa)KEHHS, BBI3BAaHHBIE HAKJIOHOM CHHUMKA, HarpaBie-
HBl B TOUKY HYJIEBBIX MCKa)KCHMH, a NCK)KCHHS 3a pelbe) MECTHOCTH — COOTBETCTBEHHO B TOUKY Hanupa. IIpu ruiaHoBOH
a’pOCHEMKE 3TH TOUKH HAXOASTCS OKOJIO INIAaBHOM TOYKH. YCTAHOBJIEHO, YTO 3aJaHHAsi TOYHOCTh MIPOBEICHUS PaJnalbHOTO
HalNpaBJICHUS MOXKET OBITh IOCTHTHYTA, €CIIM BEPIIMHOM €ro Ha CHUMKE OyZAeT B3sTa JItobas KOHTypHas TOYKa B Ipeesax
OKPYXXHOCTH, OITMCaHHOI pajauycoM R okoso riaBHOIt Touku. Pe3ysnbrarel rpaguyeckoil TPHAHTYIISIIMKA MOTYT OBITh HCIIONb-

30BaHBI A1 TpaHC(HOPMHUPOBAHUS a3PO(YOTOCHUMKOB.
7.2 I'padudaeckuii cnocod TOCTPOCHUS MAPIIPYTHOH (POTOTPpHAHTYIAINI

ITocTpoeHue 1IaHOBOH (OTOTPHAHTYISAINH, TPAGUIECKHM CIIOCOOOM, MPOM3BOANTCS B TAKOH ITOCIIEI0BATEIHHOCTH.
3. Br16uparoT 1 HakaJgbIBalOT pabodne MEHTPH Ha KaXKAOM M3 CHUMKOB. [lJI 3TOTO COENMHSIOT KOOPAMHAT-
Hble MEeTKH X M Y CHHMMKa MpPSIMBIMH JTUHHAMHU. Todka mepecedeHus 3THX MPAMBIX OyAeT INIaBHOW TOYKOW cHuMKa. Eciu
IJIaBHAs TOYKA HE COBMANAET, C KAKUM JINOO YETKHUM KOHTYpoM (J1to0ast XapakTepHast TOYKa CHUMKA), TO U3 JJAHHON TOUYKU

f .
TIPOBOJIAT OKPYIKHOCTh PaguycoM _— (rae [ - bokycHoe paccrosiHie poTOKaMepbl, MM), B IPEIENIax 3TOH OKPYKHOCTH HaKa-

JIBIBAIOT YETKUM KOHTYD, KOTOPBII ONpPEACIAOT U HAKAJIBIBAIOT HA JPYIUX CHUMKax. HakosoTble EHTPHI OTMEUAIOT KBaJpa-
ToM. (puc7.l)

@ 56 Mm
HaKoJI

OrnopHast Touka Casi3yromas Touka
JIMHUA
00BOIKH
0 7-8 um
@ 5-6 Mm
E
© . Pabouwnii entp Tpanchopmannonnas Touxa
Yo}
Puc. 7.1
4. BrIOMparT ¥ HaKaNbIBAIOT TPAaHCPOPMALUOHHBIC, CBA3YIOIIAE H OMOPHBIE TOYKU. TpaHC(hOpPMAIMOHHEIC

TOYKH (B KadecTBE MOJOOHBIX TOUEK HEOOXOJUMO B3ATh TOYKH M300paKEHHBIX HA CHUMKAaX OOBEKTOB, HMEIOIIHUX YETKUE
KOHTYpBI). X BHIOMPAIOT B 30HE MEPEKPHITUS ABYX CMEXKHBIX CHUMKOB, B MIpeienax ux pabounx 30H. HakomoTeie Touku 00-
BOJAT ABYMS OKpYyXHOCTsIMH (puc. 7.1). Tonmuaa muaMKM 00BOIKK HOJDKHA OBITE B Tipeaenax 0,2-0,3mm. Tpanchopmannos-
HbIE TOYKH 110 BO3MOKHOCTH Pa3MENIalOT B yriax pabodel TUIONIa ki CHUMKA.

Ilocne sToro BI)I6I/Ipa}0T 1 HAKaJIbIBAIOT CBA3YIOLIUEC TOYKH. CBSI?)y}OIHI/IC TOYKHU BI)IGI/IpaIOT B 30HC TpOﬁHOFO nepe-
KPBITHA TPEX CMCIKHBIX CHUMKOB 110 KpasiM 9TOM 30HEL. B KaduecTBe 3THX TOYEK HCIIOJBb3YIOT TAaKKE 00BEKTHI C YETKUMHM KO H-
TypaMu. I[aHHLIe TOYKH OIIO3HAKOT M HAKaJIBIBAIOT HA KaXXJIO0M CHHMKEC. Haxkoinoteie Touku O6BOﬂfIT OZIHOﬁ OKPYXKHOCTBIO



(puc. 7.2). Ha mepBoM, BTOPOM H TIOCIIEAHUX CHUMKAaX MAapIIPyTHOH CheMKH HaXOIAT W HAaKaJbIBAIOT 1O OJHOW OTIOPHOM
TOYKE (XapakTepHas TOYKa Ha MECTHOCTH — ropa, MOCT, CTOJIO U T.1.). OTO3HaHHBIE TOYKHA HAKAJIBIBAIOT U 0003HAYAIOT Tpe-
YrOJIbHUKOM puc.7.1.
5. W3roToBNSIOT KaNbKU HAaIPaBJICHHUH.

Ha cHMMKH HakIaApIBarOT KajbKH, MEpeKalbIBAIOT HA HUX pabodne IEHTPHI, CBA3YIOMKE, TPaHC(HOPMUPOBAHHEIE U
omopHbIe TOUKH. Ha puc. 7.2 moka3aHbI MOJIOKEHHS YKa3aHHBIX BBIIIC TOYEK HA IATH KaJbKax HANPaBJICHUH, MOTyYCHHBIX
JUTA KaXIOTO CHUMKA MapIIpyTHOW (OTOTPHAHTYIAINH. 3aTeM U3 pabodero IeHTpa KaXXI0ro CHIMKa IPOBOIST HalpaBlie-
HUS Ha BCE TEPEKOoJIOThIe Touku (puc.7.2). TommmHa nuHUI HarpaBleHUH Mo/bkHA OBITH He Oonee 0,2MM. JInHNH IpOBOAAT
HEMOCPECTBEHHO Yepe3 HaKOJBI 0 Kpast KaJlbKH.

1-b1it HETaTHB 2-o0if HeraTuB
1 a
T'opa
| 1
2 6
3-it HeraTHB 4-ii HeraTuB

q 5 7

Moct

ur

5-ii HeratuB

Puc. 7.2

6. CTposT OIHOMAPIIPYTHYIO IETb (POTOTPHAHTYIIALINH.

IMoctpoenue neny nexecoobpasHO MPOU3BOJUTE Ha cBeTocTONE. [lepen mocTpoeHreM HaxoasaT 6asuc cetu b, T.e. pac-
cTosiHHE Mekay pabounmu neHtpamu | u |l cooTBeTcTBEHHO TIEpBOIT M BTOPOIA Koslen HarpaBieHuH. BenmunHa Gasuca pac-
CUHTHIBaETCS O GopMyIe

p = Mo *Bry (7.1)

Mg

rae & —umHa 6asuca ceTH, MM,
M - MacIITad CHUMKA,
M .— TpeOyeMbIii MacmTabd ceTH;



bry — unHa 6asuca portorpaduposanus, MM; (onpeaensercs 1mo GororpaduuecKoMy CHUMKY )

Hamnpasnenust Ha pabodne HEHTPHI CMEXHBIX HETaTHBOB HA3bIBAIOT HauadbHbIM. Kanbka HampaBieHus 1-ro HeraTuBa
HaKJIaJpIBacTCsS Ha KaJbKy2-TO TakUM 00Opas3oM, uyToOsl HampasieHus -1l 1-ro weratusa u ll-1 2-ro Touno cosmanm, a pac-
CTOSIHUE MEXy pabOYMMH LEHTPaMH PaBHSUIICH BBIYHCICHHOMY 3Ha4ueHHIO D. 3atem GepyT KajabKy HAampaBICHUH TPETHETO
CHHIMKa, HaKaJbIBAaIOT Ha BTOpPYI0 TouHO coBmemiaroT Hanpasienus || —I11 u 11l — |1. TIpu manHON ycTaHOBKE, HE COMBAast OpH-
SHTHPOBaHUS, 3-51 KaJbKa IepeMeaeTcs BIoNb HadaiapHoro HampasieHus || — Il mo Tex mop, moka Hanpasnerue |11 — a He
COBMECTHUTCS CO CBs3yromieii Toukoit a (puc. 7.3). IIpu 3TOM B Apyroii cBA3yrOIeH Touke b MOXKeT BO3HHKHYTH HEBSI3KA B
BUJI€ TPEYroJbHUKA MOTPEIIHOCTH, AOIyCTUMasi BEJIMYMHA CTOPOHBI KOTOPOTo JOJDKHA ObITh He Oonee 0,6MM. Pacnipenerne-
HHE HEBS3KH OCYLIECTBIAIOT MOPOBHY B TOYKAaX @ M D MyTeM TOYHOro mepeMelieHHs 3-i KalbKi HANpaBiCHUI BIOJb
HavanbHOro HampasieHus |l —I1l 1o MoMeHTa yMeHBIIEHUS ATUX TPEYroJbHUKOB BABOE. Ilociie 3TOro KaJlbKu 3aKperuisiioT
Ipy3UMKaMH, He Hapyllas UX OPUEHTHPOBKU. VI3MepsIOTCs ITMHBI TPEYrobHUKA MOTPEITHOCTEH ¥ CPAaBHUBAIOTCS C JIOIYCTH-
MBIMH.

[Mocne aToro HakIanBIBAIOT 4-10 KaJIbKy HalpaBICHUH M TOOMBAIOTCS aHAJOTUYHOIO pe3ybTaTa Ha Ipyroi mape cBs-
3yromux To4ek C, d (puc. 7.2), HAKIAABIBAIOT 5-10 KAIbKy HAMPABICHUI M IPOU3BOASAT AHAJIOTHIHBIC OIICPALIH.

4 =
T

onr 1

Puc. 7.3
3areM Ha Bce ISTh KaJIEK HANPaBICHWH HAKIIAABIBAIOT OJHY KaJIbKy, pa3Mepbl KOTOPOH paBHBI JUIMHE W IIMPHHE T0-
Jy4eHHOH 1enu poToTpuaHryysinuy. Ha 3Ty KanbKy IepeKalblBaloT TOUKM MepecedeHus HalpaBiIeHuH n3 pabodero HeHTpa
Ha TpaHC(HOPMHUPOBAHHEIE TOUYKHU (pHc. 7.4) M ONOpHBIE TOYKK ¢ |- U 5-i Kajek HampaBleHWHA. B pesynbpTare moiydaroT
TOJIOXKEHHE 4 TpaHCPOPMAMOHHBIX TOUeK (pucC. 7.5) M 2 ONOPHBIX B HEKOTOPOM IPOM3BOJILHOM MacIiTale.

Puc. 7.4
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Puc. 7.5

7. Haxonar kosdduruent pexynuposanus cetd (Ky) mo dpopmyie

—_—
kp = —£ 7.2
P = (7.2)
rne: Mgy — MaciuTad CHUMKA,
M - TpeOyeMbli MacITab peayLpOBaHHUsI.

8. Haxonsar oxugaemyro CpeIHIOI KBaJPaTHUECKYIO MOTPEITHOCTD (C.K.I1.) TOJIOKEHUS! TPaHC(HOPMHUPOBAHHBIX TOYEK
o popmyne I'.IT. XKykosa

m= 0.35*kp*bCH*p/p*w'rﬂ3 (73)

rae: Kp— koaQHUIHEeHT peayupoBaHust

bcn— BenmmunHa 6asuca poTorpadupoBaHUs HA A9POCHUMKE, MM
W - MOTPENIHOCTE rPaUIeCKOro NPOBEACHHS HAIIPABICHHH, 5

N — 9rcio 6a3ucoB B LEH

p-206265"

IMocne Bcex rpadudaecknx NOCTPOSHHUH 0(OPMIISIOT IPOAETaHHYI0 paboTy JOMKHEIM o0pa3zoM. OdopmieHHas padora
JIOJKHA COAEPKATh!

5. [Iate poTOCHIMKOB

6. [Ia1p kanex HanpaBIeHUN

7. DOTOTPUAHTYIIAIUOHHYIO POMOUYIECKYIO CETh (CBOIHAS KaJIbKa)

8. [MosicHUTENbHYIO 3aIIMCKY IO BBIMOJIHEHHIO PaboT ¢ yKa3aHHEM TOueK, B3STHIX B KauecTBe pabouux IeH-

TPOB, TPaHCHOPMAIIMOHHBIX CBA3YIOIINX, @ TAKIKE OCTATOYHOMN BEJIUYHUHBI TPEYTOJIBHUKA IOTPEITHOCTEH.
7.3 AHajquTHYECKUI CIOCOO MOCTPOSHHS MAPIIPYTHOH (HOTOTPUAHTYIISIIIHH.

CyIecTByeT HECKOBKO aHAIMTHYECKUX CITIOCOOOB MOCTPOCHUST MapIIPyTHOH (OTOTpHAHTYIAINH. PaccMoTpuMm Te,
9TO OBUIH MPEIUIOKEHBI B cBoe BpeMs, CoBeTCKMMHU (DOTOTpaMMETPHUCTAMH, U XOPOIIO PACKPBIBAIOT CYTh Niena. Peds mueT o
croco0ax YaCTUYHO 3aBUCHMBIX MOJIEJICH, HE3aBUCUMBIX MOJICIEH U CBS30K.

CymHOCTh croco0a YaCTHYHO 3aBHCHMBIX MOJICNIEH B TOM, YTO BHAadYaJle CTPOUTCS MOJEINb 110 IEPBOH cTepeomnape.
3a Havano (GoTOrpaMMETPHUIECKON CHCTEMBI KOOPIMHAT MPUHUMACTCS [IEHTP MPOEKIUHU JIEBOTO CHUMKA. Ero yriioBbIe 3ie-
MEHTHI BHEITHETO OPUCHTUPOBAHUA U 0azuc pororpadupoBaHMs YCTaHABIMBAIOTCS IPOU3BOJIBHO. 3aTE€M CTPOUTCS MOJIEIb
10 BTOpO# cTepeonape. Ho 3a yrioBbie 371eMEHTHI BHEITHETO OPUEHTUPOBAHHUS €€ JICBOT'O CHUMKA IPUHUMAIOTCS BEIMYUHBI,
KOTOpBIE XapaKTEPU3YIOT €ro TMOJOKEHUE OTHOCHUTEIBHO (POTOTpaMMETPUIECKON CHCTEMBI KOOPIWHAT HCIOJIB3YEeMOU IS
MIOCTPOCHHS TIepBOI Mojienu. Tak MOCTYMalT ¢ TPEThel M BCEMU MOCIEAYIONTUMH MOJIEISIMHU. 3aBUCUMOCTD B PE3yJbTaTe
COCTOUT B TOM, YTO OCH (POTOTPAMMETPUIECKUX KOOPJUHAT BCEX MOJIENICH OKA3bIBAIOTCS B3AMMHO MapalIeIbHBIMHU.

B cnocoGe He3aBHCHMBIX MOZETEH MOJIENN HE3aBHCHUMBI MEXAy co0oi. s mx mocTpoeHus: BbIOMPArOT 0a3HCHI
MIPOM3BOJILHOM JUIMHBI, U3MEPSIOT KOOPJAMHATEI COOTBETCTBEHHBIX TOYEK, BKIIIOUCHHBIX B CETh, BHIYMCISIOT 3JIEMEHTHI B3a-
MMHOTO OPUEHTHPOBAHMS B 0A3UCHOW cHCTEME KOOPAMHAT U TPAaHC(HOPMUPYIOT CHUMKH OTHOCHTEJBHO IFIOCKOCTH, EpIEH-
JIIKYJISIPHOW K TJIaBHOM 0a3MCHOI IJIOCKOCTH JIEBOTO CHUMKa. B pe3ynbrare KOOpIMHATHI TOUYEK MOJEIH MOXKHO BBIYHCIISTH
1o GopMyaM HOPMaJIBHOTO Cllydasi CheMKH. Kak BUaNM, NaHHbIM BapHaHT HE TPeOyeT BBIYMCICHHUS JIEMEHTOB BHEIIHETO
OpPHEHTHPOBAaHUS CHUMKOB. [[JIsl HoCTpoeHus 00mLIel st BCero MapuipyTa MOJIEIH BRITTOJIHSAIOT ONEpanrio BHEIIHETO OpHEH-
TUPOBaHUA BTOpOﬁ MOJCIU 10 OTHOLICHUIO K HCpBOﬁ, TpeTBeﬁ 110 OTHOHICHHWIO K MEPBBIM ABYM U T.H. 3aTeM BBIIOIHSIOT
BHEIIIHEee OPUEHTHUPOBaHKE 00IIel MO/IeINH.

B criocobe cBS30K ISl KaKA0# TOUKH, BKIIIOYEHHOH B OTOrPaMMETPUUIECKYIO CETh, COCTABISIFOTCS 1Ba YpaBHEHHS
KOJUITMHEAPHOCTH, CBA3BIBAIONINE € (POTOKOOPAMHATHI X U Y C IPOCTPAHCTBEHHBIMH KoopanHaTaMu X,Y,Z COOTBETCTBYIOIIEH
TOYKH MecTHOCTH. Kaxoe U3 ypaBHEHHUH COMCPKUT 6 HEM3BECTHBIX, €CIIM OHHM COCTAaBJICHBI IS OMO3HAKA (HEM3BECTHBIMH
SIBIISIFOTCS 3JIEMEHTHl BHEITHETO OPHWEHTHPOBAHMS CHUMKA), U 9 HEM3BECTHBIX I TOYKH, MPOCTPAHCTBEHHBIC KOOPIUHATHI
KOTOpOH noziexar ornpeaeieHno. ®oToKkoopAnHATH TOYEK N3MEPSIOT Ha BCEX CHUMKax MaplIpyTa, IOCJe Yero MpucTyna-



10T K BBIYHCIICHAIO UCKOMBIX KOOPJIUHAT, IEHCTBYS B ITOCIIEIOBATEIBHOCTH (KOTOpast y>kKe HEOAHOKPATHO O0CYKIaIach):
Bribuparot mpuOimKeHHBIE 3HAYEHUS JIEMEHTOB BHEITHETO OPHEHTHPOBAHUSA M HICKOMBIX KOOpAMHAT; X HaX0AAT, UCIIOIb-
3ysl MaTepraibl a3popOTOCHEMKH, CTapble KapThl, POTOILIAHEI U IPYTHE UCTOUHUKH.

- IoacraBnsitoT BHIOpaHHBIE BEJMYMHBI B YpaBHEHUs KOJUIMHEAPHOCTH. B pesyipraTte moiydaroT (OTOKOOPIUHATHI X4 Y
KOTOpBIE HEe OyIyT paBHBI M3MEPEHHBIM M M3-3a MOTPEIIHOCTEH N3MEPEHHI U M3-32 HETOYHOCTH NMPUHATHIX NPHUOIMKEHHBIX
BEJINYUH.

- COCTaBIAIOT YpaBHEHHS TOMPABOK, KOAPPHUINEHTH KOTOPBIX OyIyT YaCTHBIMH IPOU3BOJHBIME (POTOKOOPIMHAT IO COOT-
BETCTBYIOLIUM HEM3BECTHBIM. Pa3HOCTH MeX Iy BHIYMCICHHBIMH ¥ H3MEPSHHBIMH (POTOKOOPANHATAMH — UX CBOOOIHBIC Uile-
Hbl. [lepen BeluncieHneM cBOOOJHBIX YWICHOB B M3MEPEHHbIE KOOPIMHATHI BBOASAT HOIPABKH 3a BIMSHUE Pa3InUHbIX (HaKTo-
poB. Eciiu M — 4ucno Tovek B CETH, N — YHUCIO CHUMKOB M K.-.4HCIIO OmpeaenseMbIX TOYeK, TO MONyYuM 2M ypaBHEHUN, ¢
6n+K HeH3BECTHBIMU.

- CoCTaBJISIOT W PEHIaloT HOPMaIbHBIC YPABHCHUS, M MONYyUCHHbIC B PE3yJbTATE IONPABKH BBOISAT B MPUHATHIC 3HAYCHUS
HEU3BECTHBIX BEIMYMH, TO €CTh MOJIYYatOT BTOPOE TPHOIKEHHIE.

- Wcrnosp3ys UCpaBieHHbIe 3HAYEHUsI, OMSATh COCTABIIAIOT YPABHEHHUS MOMPABOK, 3aTEM HOPMAaJIbHbIE YPABHEHHS U PEIIAIOT
ux. Takum 0Opa3om, 3a1aua OnpeaeieH s KOOPIMHAT TOYEK CIYIIEHUS PEIIAeTCs METOAO0M UTEepalnii, KOTOPBIE MPEPHIBAIOT-
cs1, 10O B CiTydae, KOrja OuepeIHbIe MOMPABKU OKAXKYTCS MPEHEOPEKUMO MaJIbl, JIHOO MO YCTAHOBICHHOMY MaKCHMAaJIbHOMY
YHCITY UTEPAIi, €CITH PENIEHUE OKAa3bIBACTCS HEKOPPEKTHBIM U HYKHO MCKATh ONMIMOKH B HCXOMHBIX JAHHBIX.

DTOT cmoco6 JaeT BOSMOXHOCTH IPH TOCTPOCHHH CETH HCIOJIb30BaTh 3a()HKCHPOBAHHEIC B TIOJETE 3JIEMEHTHI
BHelHero opuentupoBanus (GPS omnpenenens, MoKa3aHUs CTaATOCKOIA, PaIHOBEICOTOMEpPA M T.JI.). Y paBHUBAHKE, B 3TOM
ClTydae, BHITOJHSIOT C YIETOM BECOB BCEX M3MEPEHHBIX BeMuuH. CllelyeT 3aMEeTHTh, UTO OH B HACTOSIIEE BPeMst ¥ HauOo-
Jiee TIOMYJISIPEH, TaK KaK MPAaKTHIECKW HET OTPaHUUYECHUI Ha UCTIOIb30BaHue TTaMsatu DBM, uto paHee ObLIO CepBE3HOM MPo-
OJ1eMOIA.

I''IABA 8 CTEPEOCKOIIMYECKOE 3PEHUE, U3MEPEHUE CHUMKOB 1 MOJIEJIN.

8.1 OCHOBBI CTEPEOCKOIMYECKOT0 3PEHUS.

Kak nokaspIBaroT mpeapIayIne pas3aelbl, s JOCTHKESHNST OCHOBHOH IENIN - ONpeAeTICHAs KOOPAUHAT TOYEK MECT-
HOCTH 110 (JOTOCHUMKAM, HYKHO UX U3MEpPATh. V3 TaHHBIX IPUPOIOI YEIIOBEKY OPTaHOB YyBCTB, 0CO00E 3HAUCHHE IJIST 3TOTO
nmeet 3perne. O0eceunBaeTcsl OHO CHCTEMOH Ti1a3 — MO3T.

I'ma3 genmoBeka ATO CIIOKHOE M COBEPIICHHOE ONTHYECKOoe YCTpoHCTBO (puc. 8.1). OH mMeeT GpopMy, MpHOIIKAIO-
LIYIOCS K IIapy € pajiiycoM OKoJio 12 MM; ero moBepXHOCTb COCTOMT U3 TPEX obosouek. HapyxHas 3amurHast 000s1049Ka T1a-
3a (ckJiepa) | B mepenHeil CBOei 4acTH MEPEXOUT B TOHKYIO M mpo3paunyio porosumy 10. [Tox ckiepoit HaxoauTest cocy-
AUCTasi 000JI04YKA 2, TIEPEXOsIas B HEMPO3PAUYHYIO PaayKHYI0 000/104Ky 9. OHa nMeeT Kpacsiiue BemecTBa (MUrMeH-
ThI), OTIPEJIETISIOIIIE IIBET T1a3.

Puc.8.1
Crepenn paayXHOH 000JI0UYKH HAXOIUTCS 3pavok 11 (oTBepcTHE ¢ U3MEHSIOIUMCS B Tpenenax 2-8§ MM JuameT-

Puc. 46 Cxema ycmpotiicmeo enasa

pom). OH murpaeT pois AuadparMbl U PEryIHPYeT KOJIUIECTBO IMMOCTYIAONINX B I1a3 CBETOBBIX JIydei. TpeThs (BHYTPEHHSSA)
000s109Ka 3 Ha3bIBaeTCs CeTYATKOH M COCTOMUT M3 (pOoTOpenenTopoB - OOJBIIOrO YKCIa CBETOYYBCTBUTEIBHBIX JIEMEHTOB
(kosI00YeKk M MaJI0ueK), MePeAaloNINX CBOE pa3[pakeHHEe Yepe3 HePBHYIO CHCTeMY B MO3r Habmroparens. [lamodku 4yB-
CTBHUTENIBHBI K C1a00OMY CyMEpEedyHOMY OCBEIIEHHIO, KOJIOOUYKHM — K JTHEBHOMY, SIPKOMY CBETY W OOJIaJal0T LBETOYYBCTBH-
TEJILHOCTBI0. MECTO BXOXIICHHSI 3pUTENBHOTO HEpBa B CETYATKy HOCHUT Ha3BaHHUE CJEMOro MATHA 7, TaKk KaK OHO HE MMEEeT
KOJIOOYCK W TMAJIOYEK, a, CIICJIOBATEIILHO, M HE PearupyeT Ha CBETOBOE pa3ApakeHue. B cepe/riHe ceTYaTKH HAIPOTUB 3pavyK
3pauka HaxOAMTCS KEJTOoe MATHO 4, sIBIsFOIeecs] HanboJiee YyBCTBUTEIBHON YacThio ceTyaTku. LleHTpanbHoe yriyonenne
XKENTOTO MATHA 5 COCTOWUT M3 OJHMX KoyIOO4eK. J[mameTp BIaguHBI XKENTOTO MATHA cocTaBisieT mpuMepHo 0,4 MM, quaMeTp
KOJIOOYKH MPUOJIM3UTETHHO 2 MKM.

Criepenn TI1a3a 3a 3padykoM DPACIIONIOKEH XPYCTAJMUK 12, MpencTaBisoNi co00l ABOSKOBBIMYKIYIO JTUH3Y. OH
CTPOUT Ha CeTYaTKe JCHCTBUTEIBHOE, YMEHBIIEHHOE W 00paTHOE M300pakeHne HaOomaeMoro oonwekra. Takum obpasowm,
€ro Ha3HauYeHHE aHAIOTUYHO 00BEKTHBY (oroanmaparta. CeTyaTka UrpaeT TaKkyro e poiib, uro 1 Marpmuna [13C.



PeskocTh m300pakeHns Ha ceT4aTke JOCTHraeTCs MOCPEICTBOM aKKOMOJALNH XPYCTaINKa (M3MEHEHNE eT0 KpUBU3-
HBI, Ipoucxoisiiee pedaekTopHo). YeM Ommke HAXOAWTCS pacCMaTPUBAEMBIA ITPEIMET, TeM OOJBIIEH JODKHA OBITH KpH-
BH3HA MTOBEPXHOCTH XpycTannka. OCYIIeCTBISIOT aKKOMO/IAINIO Ta3Hble MBIMIIEI 8. OHM He HAIPSDKEHBI, €CITH PaccMaTpH-
BaeMBIil 00BEKT HaxouTcs B OeckoHewHoCcTH (O6omee 10 M). [Ipu 3ToM QoKycHOE pacCTOsHUE XPYCTallKa PaBHO MPUOIN3H-
TenbHO 16 MM. Ho mpu HaOrogeHNH Ha TaKOM PacCTOSIHUH YITyCKAroTCs Menkue Aetand. ONTHMaNbHO, KOTJa | €Tl BUA-
HBI ¥ MBIIIIEI HE OYEHb HANPsDKEHBI. Takwe yCIOBHSA IUII HOPMAJIBHOTO TJla3a BBIOJHAIOTCS HA PACCTOSHUM HAWITYYIIETO
3penust (0Koyo 25 cm).

IIpocTpaHCTBO MEXIy POrOBHLECH M XPYCTAIMKOM HAIlOJIHEHO «BOASIHMCTON BJIArOii», a MEXIy XpyCTaJHKOM U
CeTYaTKOU — «CTEKJOBHAHOM Biaaroi» 13, VX koapHIIMeHTH TPpeoMIIeHUS TPUMEPHO PaBHBI MEXKTY COOOI.

Jlyd, nmpoxosuiuii Yepe3 LEeHTP BIaJAWHBI KEITOrO MSATHA U 33HIOK0 Y3JIO0BYIO TOUKY ONTHYECKOM CHCTEMBI IJiasa,
Ha3bIBACTCS 3PUTENILHOM OCBIO TJ1a3a, a MpsiMasi, IPOXO/sIiasl yepe3 HeHTPhl KPUBU3HBI OBEPXHOCTEH POTOBHUIBI M XpyCTa-
JIMKA — €r0 ONTHYECKOH OChI0. YTOJI MEXIY STHMH OCSIMH paBeH 5°.

[Tone 3penns HemoABIKHOTO T1aza coctapisger 150° mo ropusonTtany u 120° mo BepTHKamu. B ero pa3HbIX "acTiIx
n300pakeHre BOCTIPHHUMAETCS C Pa3IMgHON 9€TKOCThI0. JIydIe BUIHBI T IPEIMETHI, KOTOPBIE MOMaJaioT Ha IICHTPAIHHYIO
SIMKY CETYaTKH.

Yo, oA KOTOPBIM BHIEH JUaMETpP HEHTPAIBFHON SIMKH KEITOTO MATHA M3 Y3JI0BOI TOUKH XPYCTalKa, HA3bIBACTCS
yrioMm oTuétamBoro 3penus. OH paBeH 1,5°. Pa3znpakeHrne CBETOM MajJovYeK U KOJIOOYCK BBI3BIBACT 3PUTEIHHOE OMIYIIECHHE,
€CJM JUIMHA 3JEKTPOMArHUTHBIX BOJIH HaxoguTcs B mpenenax 360 — 760 HM. MakcuManbHasi 4yBCTBUTENBHOCTh K MKEJITOM
YacTH CHEKTPa, IPUMEPHO 555 HM.

CymiecTByeT cTaTUCTHYECKas M JUHAMHUYECKas TEOPHH 3peHHUs. B COOTBETCTBHM c¢ TUHAMHUYECKOil Teopueil 60Jib-
LIYIO POJIb IPU PacCMAaTPUBAHUHU IPEAMETOB UTPAIOT JBMKEHUS T1a3. OHU ObIBAIOT IPOU3BOJIEHBIMU (3aBUCAT OT BOJIH YeJIO-
BEKa) U HETPOU3BOJIBHBIMH ((PH3HOJIOTHYECKUE HUCTArMbl). Henpouseonvhvle 08UINCEHUS GKIIOUATOM.:

o Jlpoowcw — konebanue 2naz co ckopocmoio 20’6 cekynoy ¢ amnaumyoou 10-207

o  Konebanus — bvicmpule epawjenus co ckopocmoio npumepro 60007 6 cexyndy ¢ amnaumyoou 1 - 25° IIpoucxodsm ne
peayaapHo ¢ unmepsaniamu 0.05 — 5 cex.;

o Meonennvie 0gudicenust co ckopocmoio 176 cexyndy ¢ amnaumyoou 0o 5.

Hemnpou3BoabHBIMU ABHKEHUSIMH TJ1a3 CKAHUPYET N300paxKeHHe, TOCTPOCHHOE XPYCTATMKOM.

PaznruaroT 1Ba BUIa 3pEHUS: MOHOKYIIIPHOE ¥ OMHOKYJISIPHOE.

3peHne OAHMM TJIa30M Ha3BIBACTCS MOHOKYJSIPHBIM 3peHneM. Habmonarens 0ObIYHO TTOACO3HATEIBHO TOBOPAYH-
BaeT IJIa3 Tak, YTo0bl M300pakeHne 00beKTa OKa3aloCh Ha YriiyOseHnu xenToro nstHa. [lepecedenue 3puTenbHOM OcH riiasa
C paccMaTpHUBaeMBIM OOBEKTOM HA3BIBACTCS TOYKOW (uKkcarmu F MOHOKyIsIpHOTO 3peHus. (s onTuiyeckux HaOIrOACHUN U
HU3MEPEHUI BAXXHYIO POJb UTPACT OCTPOTa 3PEHMUS, T.€. CIIOCOOHOCTH HEBOOPYKEHHOTO IJIa3a BOCIPHUHHUMATH JIBE PACIOIO-
YKCHHBIC PSJIOM TOYKU WM JIMHUU KaK Pa3HbIC 2JIeMEHTH. MUHUMAIBHBIN YToJI, 0] KOTOPEIM HaOII0AATeNNb ¢ BUIUT Pas3-
JIEIEHO JIBE CBETSIIMECS TOYKH, HA3hIBACTCS OCTPOTOH MOHOKYJISIDHOTO 3pPeHHs MepBoro poaa. J{is HOpMaIbHOTO Tia3a
9TOT YroJ paBeH mpumepHo 45". Ho oH 3aBUCHT 0T MHOTHX (akTOpoB (Iudpakmus, abeppannu, OCBEIIeHIEe, THIT TeCT 00BhE K-
Ta, JUTHHA BOJHEI U T.1.) ¥ KosieOnercs B mpenenax 0.5” - 10'.

OcTpoToii MOHOKYJIAAPHOTO 3pEHHsI BTOPOT0 POAA HAa3bIBACTCS MUHUMAIBHEBIN YTOJ, IO KOTOPBIM YeJI0BEYeCKUN
IJ1a3 BUAMT Pa3leNbHO JBE MapajuleibHble TUHUK. OHa BBINIE, YeM OCTPOTa MOHOKYJIIPHOTO 3PEHHS MEPBOr0 POoAa U MpH-
MepHO paBHa 20". DTo 00BSCHSIETCS TEM, YTO U300pakeHHe JIMHUI BOCIIPUHUMAETCSI HE OJIHOM, a 11eJ10# rpymoil Kojaboyexk.

Cy1iecTByeT MOHATHE CTEPEOCKOMUUECKOTr0 (TPOCTPAHCTBEHHOTO) BOCIPUATHS 00beKTOB. OHO MOXKET ObITh MOHO-
KYJISIPHBIM ¥ OUWHOKYJISIPHBIM.

[Tpu MoHOKY.JIsIpHOM 3peHuH 00 yIan€HHOCTH HAOJIOJAEMBIX MPEIMETOB MOXKHO CYJUTHh TOJHKO MO KOCBEHHBIM
npu3HaKaM (OTHOCHUTEIBHBIA pa3Mep MPEAMETOB, CBET U TCHH, NIEPEKPHITHSI, MEPCIIEKTHBA, BU3yalbHbIe KOHTPACTHI, Mapa-
JIAKC ABYDKEHHH, JETATBHOCTh H300paKEHUH | T.J.). YKa3aHHbBIC PU3HAKU OLICHKU MPOCTPAHCTBEHHOMN TITyOMHBI IPU MOHO-
KYJIIPHOM 3PEHUH JAl0T MPUOIMKEHHOE, a HHOT/Ia HEBEPHOE MPEICTABICHIE O PACCTOSHHSIX.



CTepeoCKONMYECKOe 3pEHHE 3TO MIPOCTPAHCTBEHHOE BOCIPHATHE, BO3HMKAIOIIEE IPH paccMaTpUBaHHK OOBEKTa
IByMsI razamMu. Takoe HaOofeHNEe Ha3bIBaeTCd OMHOKYJISIPHBIM 3peHHeM. B 3ToM cirydae HabmomaTenb yCTaHABINBACT
ria3a Takum o0pa3oM, 4TOObI M300pakeHHEe O0BEKTa OKa3ajoch B LEHTpanbHbIX siMkax f; u f, ceTuarok obomx rmas
(puc. 8.2). IToaToMy 3pHUTEIBHBIE OCH TJIa3 MEPECceKaroTca B TOM MeCTe 00BEeKTa, KOTOpOe HaOI0aTeb JKeNaeT OTIYETINBO
paccMoTpeTh. Touka nmepecedeHust 3pUTEeIbHBIX 0Ceil Ha3bIBAeTCsA TOUKOH (pukcanmuu F OHHOKYISAPHOTO 3peHUS.

Paccrostare b Mexy 1ieHTpaMu XpyCTalMKOB JIEBOTO M MPABOTO TJIa3 3TO TiasHoi 6asuc. OH y jrojeil pasHblil 1
KoJieOJieTes B mpeziesiax ot 55 mo 72 M.

Vron Y g, I0J KOTOPBIM II€PECEKa0TCsl 3pUTEIbHbIe OCH, Ha3bIBACTCS YIVIOM KOHBEPreHIUH (CXOIUMOCTH).

Benuuuna yrijia KOHBCPIreHUMU 3aBUCUT OT OTCTOAHUA L Touku F. DTa 3aBHCUMOCTH BbIpaKacTCA HpI/I6J'II/I)KéHHI>IM

------ A

Puc.8.2 bunokynsapaoe

ypaBHEHHEM:

ve=b/L, (8.1)

Pa3mepsl kENTOTO MATHA MO3BOJISIIOT YBHETH IPU JJAHHOM TOJIOKEHUU TJa3 U apyrue Touku (puc. 8.2). M3o0paxe-
HUS d; U ay TOUYKH A 00BEKTa, MOJyYCHHBIC HA CETYAaTKax IJia3, Ha3bIBAIOTCS COOTBETCTBEHHBIMHU TOUKaMu, a jqyun O aj U
O, a; — COOTBETCTBEHHBIMU JIydaMH. YTOI ) ., TIOJ KOTOPBIM TIEPECEKAIOTCS COOTBETCTBEHHBIE JIy4H, HA3hIBACTCA Mapaj-
JIAKTUYECKUM YTIIOM.

HepaBeHCTBO YITIOB ) £ M Ja BBI3BIBAET HEPABEHCTBO Ayr U fid; U U f,a,, NONYYEHHBIX B Mpeenax »xEIToro

IISITHA JICBOTO M NTPABOTO TM1a3. Anredpandeckas X pa3HOCTh Ha3bIBAcTCS (PM3MOJIOrHYECKHM NMAPAIJIAKCOM U 0003HAYaeT-
csip, T.e.

p=Yfa —Ufa, (8.2)

Jyra cunraeTcs MOJIOXKUTEIBHOM, €CITM OHA HAXOANUTCS CJeBa OT HEHTPaIbHOH sMKH. Hanmane ¢usnonornaeckoro mapai-
JIaKkCa ABJISACTCA l'[pI/I‘H/IHOI\/’I IIPOCTPAHCTBEHHOT'O BOCTIPUATHUA ITPU CTEPCOCKOITNYCCKOM 3pCHUM.

AOcosroTHas BEMYHMHA YTiia KOHBEPIEHIIMHU OMIYIAETCsI TIPH TOM C HEBBICOKOHW TOYHOCTBIO, II03TOMY M OTCTOSIHUE HAOIF0-
JlaeMOil TOYKH orpeessiercs: NpuoImkEHHO. B To e BpeMst U3MEHEeHHUsT BEJTMYUH MapaUIaKTHYeCKUX YTJI0B OTHOCHUTEIBHO
yIila KOHBEPIreHIIMU BOCIPUHHUMAIOTCS C BBICOKOH TOYHOCTBIO. DTO OOCTOSITENLCTBO MO3BOJISIET OIPENEUTh H3MEHEHHUS OT-
CTOSTHHH IPYTHUX TOYEK OTHOCHTENIBHO TOUKH (PUKCALIMH TAKXKE C BHICOKOI TOUHOCTBIO. Y CTAHOBIIEHO, YTO PA3HOCTH OTCTOS-
HUIl BOCOIPUHUMAETCS 4€JI0BEKOM, KOrja 57=| YeY |<70". Ecim o10 YCJIOBHE HE BBITIOJIHSETCS, TO OH MEHSET TOUKY (pHKca-

LIMH.
Jis ompeneneHusl COOTHOIICHHUS MEXIy M3MEHEHISIMH PACCTOSIHUS U YIJia KOHBEPTEHIMH B cOOTBeTCTBUU C (11)
3aITHAILIEM:

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

Cy1iecTByeT MOHATHE roponTep. ITO TEOMETPUIECKOE MECTO TOYEK B MPOCTPAHCTBE, KOTOPBIE, MPH 3aJJaHHOM T10-
JIOKEHUN TOYKH (PUKCAINH, JAI0T H300pakeHHEe HAa CHMMETPHUYHBIX TOYKaxX (ukcarud. [ BceX OCTaNBHBIX TOYEK, B YKa-
3aHHBIX BBIIIE TIPE/ICTax U BO3HUKACT (PU3UOTIOTMUESCKIH MTapajiiaKc.

Haumenbuiee 3HaueHne Ay (Win GU3HONIOTHYIECKOTo mapajiakca p), MpU KOTOPOM eII€ OLIyLIaeTCsl pa3HOCThb pac-



cTOsIHMH AL, Ha3BIBAIOT OCTPOTON MJIM pa3peniaonieii CnocoOHOCTHIO CTEPEOCKONMYECKOT0 3peHHs.
OcTpoTa cTepeocKONUYecKOro 3peHusi MepBoro poaa — 3T0 MUHMMAJIbHAs Pa3sHOCThb IMapaJUIAaKTHYECKHX YIJIOB
ZIBYX TOYEK, IPH KOTOPOH eImé BOCHPUHIMASTCS pa3HOCTh oTcTostHAi. OHa npuMepHo paBHa 30"
OcTpoTa cTEpeoCKONMYeCKOro 3peHust BTOPOro poaa — 3T0 MHUMaJbHAs Pa3HOCTh IapaUIaKTHYECKHX YIJIOB JUIS JBYX
BEPTUKAJIBHBIX NPSMBIX, IPH KOTOPOIi emé 3aMedaeTcs pa3sHOCTh UX oTcTostHUN. OHa paBHa 10". DT XapaKTepHCTHKA
MEHSIOTCS B 3aBUCHMOCTH OT HHIMBHAYaIbHBIX 0COOCHHOCTEH HAOMIOAaTeNs, a TaK e OT YCIOBUIT HAOIIOICHUS — OCBe-
IIEHHOCTH, KOHTPAaCTHOCTH 0OBEKTOB, UX (POPMBI H T.II.

Vcnonp3ys MOHATHE OCTPOTHI CTEPEOCKONNIECKOTO 3peHwus, Mo Gopmyre (11) MokHO onpenenuts paauyc R HeBo-
OpY:KeHHOT0 OMHOKYJIsIpHOTO 3peHns. Tak, npuusas ) ¢ =30" u b=65 mm, noxyuum: R=(65 mm-200 000”)/30"=430 m. Ecin

JUIsl HAOJIFOJICHNsI OO BEKTOB UCIIOIB30BaTh OMHOKIIM MM CTEPEOTPYOBl, Y KOTOPBIX MCKYCCTBEHHO YBEJIMUECH TJIa3HOW Oasuc
(0o603HauMM ero OykBoi B), u ncronp30BaHBI ONTUYECKUE CUCTEMBI YBEIMUCHHUS, BO3PACTAET U PAINYC CTEPEOCKOIMIECKOTO
3penus B @=(BV)/b pa3, Bennunny @ Ha3piBatoT K03 GUIHEHTOM IIACTHYHOCTH TIpHOOpa.

8.2 Crepeockonnueckuii adekr, mpocreiinime crepeornpudopsl.

IIpocTpaHCcTBEeHHOE BOCHPHUATHE MOYKHO ITOYYUTHh HE TOJNBKO MPHU HETIOCPEACTBEHHOM paccMaTpHUBaHUH OOBEKTa B
HAType, HO M MPU PaCCMATPUBAHUHU CTEPEOIAPhl CHUMKOB 3TOTO OOBEKTA.

IIpencraBum cebe, 4TO ¢ Touek S; u S, cenansl qBa cHUMKa Py u P, paccMaTpuBaemMoro oobekra (Touku F u A, puc.
21) ITocTaBuM 3TH CHUMKH TIepe/] I1a3aMu HaOMI01aTessl TaK, YTOOBI MPOCKTHUPYIONIUE TYUYH MPOXOAMIH Yepe3 H300paKeHUs
COOTBETCTBEHHBIX TOYEK HAa CHUMKAX (TOUKU a’,%, u 1, f5,). [Ipu paccMaTpuBaHnu Kakaoro cHuMKa (JieBoro P; — JeBbIM
IJ1a30M, a MPaBoOro P, — mpaBbiM) W300PAKCHUS TOUCK 00BEKTA MOIYYarOTCsI B TEX KE TOUKAX CETYATOK, UTO M MPH paccMaT-
pHBaHHM CaMOT0 OOBEKTa, U BCIEACTBUE Pa3HOCTEH (hM3MOJIIOTHYECKUX MapajyIaKCOB BO3HUKAET BIICYATICHHUE OOBEMHOTO
n300paskeHUs.

IIpocTpancTBeHHOE BOCTIPHATHE O0BEKTa MPpH OMHOKYISIPHOM PacCMaTPUBAHWHU Mapbl CHUMKOB, MTOJMYYCHHBIX C pas3-
HBIX TOYEK MPOCTPAHCTBA, HA3HIBACTCS CTEpPeoCcKOMUYecKuM I(p¢eKToM, a BOCIIpHHUMAEeMas TIPH 3TOM MHUMAs KapTUHA —
CTEpPeOCKONMUIEeCKOii MOIebIO.

T momydenus crepeoddderra, kpome Ha3BaHHBIX BBIIIEC YCIOBHH HEOOXOIUMO, YTOOHI:

1. Pa3HocTh MaciuTaboB CHUMKOB cTepeomnapsl He npeblmana 16 %.

2. KaxxapiM rita3oM HaOrogalcs TOIBKO OJMH U3 CHUMKOB.

3. Yrou, nojJ KOTOPEIM MEPECEKArOTCS COOTBETCTBEHHBIE JIY4H, He TpeBbImai 16°.

4. INonoxeHne CHUMKOB OBIJIO COTJIACOBAHO C IIa3HBIM Oa3ucoM. B mepBoM mpHOIMKEHUH 3TO OCYIIECTBIIAETCS pac-

IIOJIO’KEHUEM CHUMKOB Ha JIMHHUU, HapaﬂHGHLHOﬁ TJIa3HOMY 6331/10}’.

[Ipu paccmaTtpuBaHUU Mapbl CHUMKOB MOKHO TIOJIYYHTh MPSMOH, 0OpaTHBIN WM HyNeBol crepeodddektsl (puc. 8.3). Cre-
peockonmyecknii 3QQPEeKT moydyaeTcs MPSMBIM (€CTECTBEHHOE BOCIPHATHE NPOCTPAHCTBA), €CIIM CHUMKH PacHOIOXHTh
MIEPEKPBITHEM BHYTPbH; OOpaTHBIM (0OpaTHOE BOCHPHUITHE BBHITYKIBIX M BOTHYTHIX ()OPM), €CIIM UX PACIIONOXKUTH MEPEKPbI-
THEM B pa3HbIe CTOPOHBI.
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Puc. 8.3. Cxemvl pacnonosicenuss CHUMKOG OJisi NOLYHUEHUS 8 — NPAMO20 cmepeodddexma,
b - o6pamnozo

Ecmu cHumku noBepHyTh Ha 90° B pa3Hble CTOPOHBI, TO BO3HUKAET HYJIeBOH cTepeodddeKT, npu KOTOPOM paccMaTpHUBae-
MBIH 00BEKT BOCIIPHHUMAETCS TNIOCKUM.

Jlist obecniedeHnst BTOPOTO YCIIOBUSI MOJMy4YeHUs cTepeoddderra UCHOoNb3YIOT: aHarIM(PUIECKNH, TOJSIPONIHBIN, MUTaHHH,
PacTPOBBIi, ONITHYECKUH U APYTHE CIIOCOOHI.

B criocobe anaramngoB u aeBoe N300pakKeHNE U MPABOE MPOCIHPYIOT Ha OIMH KPaH depe3 CBETOMMIBTPEI KPaCHBIN U 3eI1e-
HblA (cuHMi). [TomydeHHast KapTHHA paccMaTpUBaeTCs depe3 aHarauduaeckue (KpacHO-3elleHbIe) OYKU. B pe3ynbrare Kax-
JIBIH TJ1a3 BUAUT TOJIBKO OJHO W300pakeHHe, a IPH UX CIIMSTHAHM BO3HHUKAET CTEPeodPPEKT B CEPO-0EIIbIX TOHAX.



B crmocobe moJsipoMaoB KHCIOIB3YIOT HE IBETHBIC, @ MOJAPOUIHBIC CBETOQMILTPHI C YIJIOM IOJISIPU3ALNN MCKIY

HuMHu 90°. Yepes HUX pacCMaTpUBAIOT MPOCIIUPYEMbIE Ha 3KpaH MOJIIPU30BAHHBIC C TAKAM Xe YIIIOM U300pakenus. B otiu-
4re OT aHArTU(PHUIECKOTO Croco0a, MOJISIPOUIHBII MOXKET HCIOIb30BATHCS ISl HAOMIOACHHS [BETHBIX CHUMKOB, MO3TOMY
HCTIONb3YeTCs B KUHEMATOrpaduu.

B crnioco0e Muranuii CHUMKH MPOEKTHPYIOTCS HAa IKpaH MO0UYEPENHO C MOMOIIIBIO, HATIPHUMED, BPAILAIONIUXCs Hepe] 00b-

extuBaMu O6neH. Takue jxe OJCHIB YCTAHOBIICHBI TIepe rila3aMu Habmoaatens. YacToTa BpameHns o0enx map OiaeH,

CHHXPOHH3UPOBAHA U COCTaBisIeT He MeHee 10 Muranuii B cekyHny. Takum 00pa3oM, HaOIIOAAaTENb HEMPEPHIBHO BUITUT

JICBBIM TJ1a30M TOJIBKO JIEBOE M300paKeHHE, a MPABBIM — TOJILKO mpaBoe. CIoco0 HCIoab3yeTesl I MOIYYCHUs 00beM-

HOW KapTHUHBI ¥ HA 3KpaHE MOHUTOPA.

[Ipu pacTpoBoM criocobe 1Ba CHUMKA MPOSKTUPYIOTCSl Ha 9KpaH, COCTABJICHHBIH U3 JIMH3 LWJIMHIPUIECKON (POPMBL.
Onrtuyeckue Jydu, Hecylue H300paKeHus pa3HbIX CHUMKOB, OTPaXKasiCh IMIPOTHUBOIIOI0KHBIMH IPAHSIMH JIMH3 3KpaHa, 1orna-
JIAfOT B pa3Hble TJ1a3a HaOJItoaaTes.

Onruyeckmii cnocod 0CHOBaH Ha Pa3JCICHNH 3PEHHS C TOMOIIBIO ONTHYECKUX CUCTEM. DTOT CIOCOO MMEET NP O-
Koe mpuMeHeHue B (ororpammerpuu. IIpocTeHImMMu ONTHYECKUMH TPHOOPAaMH, MO3BOJLSIONIMMH MOIYYHUTHh HPOCTPaH-
CTBEHHOE N300pakeHue choTorpapupoBaHHOTO 0OBEKTA, SIBISAIOTCS CTEPEOCKOITBL.

MMeroTcst THH30BBIE CTEPEOCKOIIBI, KOTOPBIE MPEIHAa3HAYCHBI TSI paCCMAaTPUBAHUS MAIO(POPMATHBIX CHUMKOB (6X6
cM). st paboTsl ¢ a3poOTOCHUMKAMH, KaK B IOJIEBBIX, TAK U B KAMEPAJIBbHBIX YCIOBUAX, HCIOJIB3YIOT 3€PKAJIbHBIC CTEPEO-
CKOTIBI C OMHOKYJISIPHON HAcaIKOW MIIH JTHMH30BO-3€PKAJIbHbIE CTEPEOCKOTIBI.

Jlma3zoBo-3epKanbHbIA crepeockon JI3 (Puc. 8.4) mmeer naBe mapsr 3epkan 1, 2 u 1', 2', yCTaHOBICHHBIX IO/ YTIIOM
45° K TUIOCKOCTH TOPU30HTAJIBHO PACTIONIOKECHHBIX CHUMKOB; 1 iB€ JIMH3BI 3 1 3'. IlyHKTHPOM Ha pHCYHKE MOKa3aH XOJ LEH-

A

Puc. 8.4. JIuH30BO-3¢pKaIbHBII

TpanbHbIX Jdyueid, O; u O, — y3/10Bbie TOUKH TJ1a3 (LIEHTPBI XPYCTAINKOB). PacCTOsIHUS OT IIEHTPOB JUH3 3 U 3’ 10 CHUMKOB 110
X0y IEHTPANBHBIX JTy4el Ha3bIBAIOTCS TJIABHBIMHU PACCTOSHUSME CTEPEOCKOIIa, a OTPE30K MEXIy IEHTpaMu OONBIINX 3ep-
Kan 2 u 2' - 6asucom crepeockomna d. Eciu cuuTarh, 9TO PACCTOSHHE HAWITYYIIEro 3peHus paBHO 250 MM, TO yBEIHUCHHE
crepeockona V=250/d. [{ns mony4deHHs CTEpeOKapTHHBI CHHUMKH CJEIyeT YCTAHABIMBATh TaK, YTOOBI PaCCTOSHHE MEXAY
COOTBETCTBEHHBIMH TOYKaMH IPHUMEPHO PaBHAJIOCH JUIMHE 0a3nca CTEPeoCcKona, a OTPE3KH MEXTy IMapoi COOTBETCTBEHHBIX
TOYEK pacriojiarajich Ha OJHOW NPsMOIl MapaiseabHON ero HalpaBJIeHNI0. B 3aBHCHMOCTH OT pacrioyioxKeHUs] CHUMKOB CTe-
peodddext Oyaet npsiMoid, OOPATHBIN UK HYJIEBOU.

CrepeocKOmMIecKoe U3MEpEeHHEe CHIMKOB MOXXHO BBITIONHSATH CMOCO0AMHU 1eHCTBUTEIbHOW M MHHUMOWH MapKH.
[epBrIit U3 HUX - yXKe MpaKTHIECKH UCTOpHsL. OH MPUMEHSIICS TPH MOHOKYJISIPHOM M3MEPEHHH CHUMKOB, a TakKe MPU U3Me-
PEHUH MOZEIH, IOCTPOSHHOW MO Mape CHUMKOB C IIOMOIIBIO MOJISIPOHIOB U aHATTU(OB B HEKOTOPHIX MPOCKIIMOHHBIX MPH-
0opax (MyJbTHUILIEKCE, JBOWHOM MPOEKTOPE U T.11.).

Cnoco6 MHuMoOIi Mapku npemoxeH B 1899 r. Ilynedpuxom u ucmons3yercs Ui U3MEPEHHUS KOOPIMHAT TOUYEK
napsl CHUMKOB U Mojiend. CyTb €ro cOCTOUT B ciedylomeM. B mockocti n3o0pakeHni (CHUMKOB) pacrioylaratoT JBe aeH-
CTBHUTENILHBIE MapKu My 1 M, (Ha puc. 50 moka3ans! kpecTrkaMu). [Ipu UX paccMaTpuBaHUHM I10]] CTEPEOCKOIIOM B OJIHY 00b-
E€MHYI0 KapTHHY CJIMBAIOTCSl HE TOJBKO M300paKEHUs] CHUMKOB, HO U MapoK, TO €CTh HaOJII0AaTeNlb BUANT OJHY NPOCTpaH-
CTBEHHYI0 MHMMYIO0 MapKy M. Ho 3To mpousoiineT Toipko B ciydae, Korjaa Kaxzjaas U3 Mapok My U M, OyAeT pactosiokeHa
BOJIM3M COOTBETCTBEHHBIX TOUEK (HANPUMED, a1.U dz) IlpudeM, HeGOBIIOE B3aMMHOE MIEPEMEILEHHE EHCTBUTENILHBIX MApOK
(MM CHIMKOB OTHOCHTENIFHO MapoOK) BIOJH OCH X BBI30BET IEpeMeEIIeHHe MHUMON MapkH 1o TiryouHe. B pesymbsrare oHa
OyzeT Ka3aThCst MO0 «BUCSINEH B BO3AyXe», THO0 «yTOIICHHOW B 3eMJIIO». B mocimenHeM ciryuae MHMMasi MapKa pa3BanBa-
€TCsI, UTO JaeT BO3MOXHOCTH OILIEHHUTH MOIEPEYHbIH nmapamiakc. Korga neificTBuTenbHBIE MapKH TOYHO COBMEIIEHBI C COOT-



BETCTBEHHBIMHU TOYKaMH (HAIIPUMEP, d1.U @), CO3JAETCS BIICUATICHUE KacaHHs MHUMOW MapKu MTOBEPXHOCTH CTEPEOMO/ICIN
B Touke A. JIsis TOrO, 9TOOBI ATOTO TOOHUTHCS, CTEPEONIPHUOOP JOHKEH 00eCTIeunBaTh COBMECTHOE JBMYKCHHE CHUMKOB (JeH-
CTBHUTEIBHBIX MapOK) BJIOJb OCEH X M Y, a TAKKe HE3aBHCHUMOE JBIIKCHHE OJHOTO M3 CHUMKOB (OJHOW U3 MapoK), BIOJb
9THX ke oceil. [Ipy HaJIMYMK COOTBETCTBYIOIIKX LKA HA TAKOM MPHOOPE MOXKHO H3MEPAThH MapauIaKChl.
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Puc. 51. I[lapannaxcomemp

Puc. 8.5 Ilapanakcomerp

HanbGonee npocTsiM puOOpOM JUIsl H3MEPEHHS TOJIBKO MPOJOJIBHBIX MapaliIakcoB [) TOUEK, SIBISIETCS Mapallakco-
Mmetp. Ero npuHnmnmaneHas cxema npezacraBiieHa Ha pucyHke 8.5. Ha o0mem MeTayuimaeckoM cTepkHE 1 pacrionoKeHs! ABe
CTEKJISIHHBIE TUIACTUHKHU ¢ Mapkamu M; 1 M, u dukcarop 2. Mapka M, npu BpaiieHun 0apadaHunka 3 mepeMenaeTcst BIoJb
cTepkHA. BennuuHy nepemMenieHust MOXKHO OTCUHTATh: IIeJIble MIUUTUMETpA - 0 IIKajie P Ha CTep)KHE, AECAThIC U COThIE J0-
71 - 1o 6apabanuuky 3. dukcarop 2 CIyKUT AJIsl HaKaJIbIBaHUS HaOJI01aeMbIX TOYEK Ha OCHOBY (IUIaH).

ITpubopom 1t u3MepeHus GpoTOKOOPANHAT, IPOJONBHOTO U HOII IONEPEYHOr0 MapalIaKCOB ABIACTCS CTEPEOKOM-
naparop (Puc. 8.6). x xoHcTpykimu pasnuunsl (Hanpumep, CK-2, mim crepeoxkommnaparop 1818 ¢upmer «lleiicey), HO
NPUHLIUIHANBHBIE CXeMBI OAMHAKOBBI. OCHOBHBIMHU YaCTSMH JIO0OTO CTEPEOKOMITApaTopa SBISIOTCSL:
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Puc. 8.6 Cxema crepeokomma-

- Cranunna 1 ¢ 1ByMsI B3aMHO MEePICHIUKYISIPHBIME HanpaBsiFouMu X 1 Y (IpH U3MEPEHUH Ha3eMHBIX CHUMKOB — Z);

- OcHOBHas KapeTka 2, mepeMeIaeTcsl BI0JIb HanpaBsiiomeil X npu BpameHny mrypBaia X. Bennunny nepemenienns
MOYKHO OTIPEJEIIUTh 110 mKajie X;

- Bunokynspras cucrema 3 ¢ MapkaMu My U M,, TepeMeIaeTcs BIOJIb Hanpasiistonield Y npu Bpamenun mrypsaia Y. Ot-
CUET MOKHO B3SITh 110 miKajie Y,

- KapeTka npomonbHBIX MapayiiakcoB 4 ¢ BUHTOM P, mpu BpailieHuu KOTOPOTo OHA MEPEMENIAeTCs BIAOIb OCH X M KOTOPBIi
HAMEET LKAy JJIs ONPEACIICHHs BEJIMUYHUHBI IEpEMELIECHNUS;

- Kaperka nonepeunsix napasmiakcoB 5. IIpu Bpauienun BuHTa Q oHa nepemenaercs BJoJb OCH Y, U 110 €ro IIKalle MOKHO
OIICHUTH BEJIMYUHY ITEPEMEIICHNUS;

- CHumkogepxkatenu 6 u 7. X MOXHO BpallaTh B CBOEH IJIOCKOCTH BUHTAMHU K U K,

v CTCpCOKOMIIapaTopa €CTb OCBETUTCIIbHAsA CUCTEMA, U PETyJIMPOBKU, 066CHC‘II/IBaIOHII/I€ HaCTpOﬁKy 6I/IHOKyJ'I$IpHOI71



CHCTEMBI TI0 TJTa3HOMY 0as3ucy, Mo Tia3y u mo npeaMmery. @opMbel H3MEPHTENBHBIX MApOK PasiMyHBI, HO IPH yYBEITMYCHIH
OHHM JOCTaTOYHO OOJBIINE, M Ha PHC. 8.7 CTpEIOYKaMH MOKa3aHO, KAKYI0 UX YaCTh IIeJIecO00Pa3HO MCIIOIB30BATh IS TOYHO-
T'O HaBEJCHHUS Ha U3MEPIEMYIO TOUKY.

v Y T

Puc. 8.7. ®opMbI HEKOTOPBIX U3MEPUTEIBHBIX

OTMeTuM, 4TO MapKu OBIBAIOT CBeTsAIIHECS (B OCHOBHOM KPYTJIbIC) U HecBeTsmuecs. HecBeTsuecss Mapku UMEIOT
4EpHBIN [BET, ¥ Ha TEMHBIX yYaCTKaX CHUMKOB H3MCPECHHS 3aTPyMHSIOTCS. B OONBIIMHCTBE MPHOOPOB YCTAHABIMBAKOTCS
cBeTsIuecs Mapku. 1[BeT Mapku 3a1aéTCs ¢ MOMOIIBIO CMCHHBIX (DUIBTPOB — 3€NIEHBIN, KPACHBIH, OCIBIN | T.JI.

IIpornecc 00pabOTKN CHUMKOB Ha CTEPEOKOMITAPATOPE BKITFOYACT: YCTAHOBKY CHUMKOB B CHUMKOJICPKATEIISIX, UX
OPHUEHTUPOBAHUE, ONPE/ICICHIE MECT HyJel 1IKaia npubopa U HEMOCPEACTBEHHO u3MepeHus. CreayeT NOMHUTh, YTO HeraTu-
Bbl YCTaHABJIMBAIOTCS 3MYJIbCUEH BHU3, @ AUANO3UTUBBI — YMYJILCUEN BBEPX.

CHUMOK CYHTaeTCs COpPHUCHTUPOBAHHBIM, C€CJIK €T0 OCU KOOPJAWHAT IapajlJICIIbHbI COOTBETCTBYIOLIUM HAIIpaBJIAIO-
UM CTEpCOKOMIIapaTopa (PI/IC. 8.8 HpaBBIﬁ CHI/IMOK). B 3aBucumocTu ot crocoba BBCJICHHUS CUCTCMbI KOOPDJAUHAT HA CHUM-
Kax, OpUCHTUPOBAHNEC BLITTOJIHAIOT 110 KOOPAUHATHBIM METKAM (OCHOBHOﬁ BapI/IaHT), TOTrAa 3TOT MPOUECC HE3aBUCUM JIA
JICBOI'O U IMPaBOro CHUMKOB HWJIM 110 Ha4aJIbHbIM HAaIllPpABJICHUSAM. B NIEpBOM Cliydac HeﬁCTByIOT B TaKOH IIOCJICAOBATCIIbHOCTH

Y
4 y

W™
¥
<

Puc. 8.8 Opuenmuposanue cHUMKO8 NO KOOPOUHAMHBIM MEMKAM

1. [rypsanamu X u Y, H3MEPUTEIHHYIO MapKy COBMEILIAIOT C KOOPINHATHONW METKOH 1;

2. rypasom X MapKy repemMeniaioT 0 HalpaBIeHUIO K KOOPIMHATHOW MeTKe 2. Ecim oHa TOYHO NMPOXOJUT Yepe3 MeT-
Ky, 3HAYUT CHUMOK (ITIpaBbIii Ha pUC. 54) COPHEHTHPOBAH.

3. Ecmm MapKa OKa3aJlaCbhb BbILIC WM HUKE, €€ YCTAaHABJIMBAOT HAa KOOPAMHATHYIO MCTKY 2, Ipu 5TOM MOJIOBUHY IEpEMEC-
IIEHU OCYHICCTBIAOT BUHTOM K, a4 IOJIOBUHY HITYpPBaJIOM Y.

4. Onepanuro OPUSHTUPOBAHHS BBITIOTHSIIOT METOJIOM TTOCIICIOBATENBHBIX MPUOIIKEHUH.

IIpu opueHTHPOBAHNUH MTPABOTO CHUMKA TUAMA30H MMEPEMEIICHUsT KapETKHU 0 OCH X MOXKET OKa3aThCsl HEJTOCTATOU-
HBIM, B TAKOM CJTydae JCHCTBYIOT U BUHTOM IMPOJIOIBHBIX MapauiakcoB P. JlomycTuMo Takke UCTIOIb30BaTh BUHT MOTIEpey-
HBIX TIapajuTakcoB BMecTo mTypBaia Y. W, HakoHel, 3aMeTUM, 9TO HHOTIa CHUMOK OPHEHTUPYIOT U TI0 BEPTHKAIBHBIM MET-
KaM, €CJI, HalpuMep, KaueCTBO UX N300pakeHUH BhIIIE, YeM KaueCTBO H300pakeHUuH MeTok 1 u 2.

[Tocne opreHTHPOBaHUS MIPUCTYMAIOT K MPOLIECCY H3MEPEHHS CHUMKOB. OH COCTOUT B TOM, 4TO mTypBagamMu X u Y
COBMEIIAIOT H3MEPUTEIILHYIO MapKy ¢ BEIOPaHHOI Ha JIEBOM CHUMKE TOYKOH aj, a BuHTamMu P 1 Q, npaByio Mapky, COBMe-
IIAI0T C COOTBETCTBEHHOM €11 TOUKOH @,. YKa3aHHbIE ONEpaliy ABISIOTCA MOHOKYIISIPHBIMU U B IPUHIIUIIE, ITOCIIE UX BBI-
TIOJTHEHMSI, MO’KHO OpaTh OTCUETHI 110 IIKaIaM cTepeokoMnaparopa. Ho ecnu paccMarpuBaTh CHUMKH JBYMSI IIa3aMHU BO3-
HHUKHET cTtepeodddekT, Oyner HabmoaaThCs 0JHa IPOCTPAHCTBEHHAsI MapKa M TOYHOCTH HaBEJEHUSI MOXHO MOBBICUTD, JUIS
4ero:

1. BpareHuem BUHTa P MpocTpaHCTBEHHYIO MapKy «yTaIlUIMBAIOT» M OHA pa3/iBauBaeTCs. B pe3ynbrare B MIOCKOCTH H300-
paxkeHHUs HaOomaeTcs oaHa u3 KaptuH (puc 8.9). Ha kaptunkax a u b Mapku pacrosiokeHsl Ha pasHoil BeIcOTe (TOBO-



pAT, 4TO HaGJ’IIO[[aeTCH HOHCpe‘IHLIﬁ napannaxc). BEIIOIHATE TOYHEIE MPOCTPAHCTBCHHLIC M3MCPCHUA B 3TOM Cliydac

Puc. 8.9. Yempanenue nonepeunozo napannaxca

TPYZIHO ¥ NapaulakC CTAparoTCsl yCTPAHHUTh.
2. BparmieHrem BHHTA TONEPEYHbIX MAPATUIAKCOB YCTPAHSIOT MONEPEUHbIH Mapamiake (KapTHHKa C).

3. BuHTOM NpOJOJBHBIX MapaJUIaKCOB MPUIIOAHMMAIOT MapKy HaJ TOYKOW, a 3aTeM, Bpallas €ro B HMPOTHUBOIIOJIOKHOM
HAIPaBICHAH, COBMEINAIOT MapKy C TOUKO# (kapTuHKa d), mociie yero u 6epyT OTCYETHI MO IIKaJaM CTePEOKOMITapaTo-

pa.

I'maBa 9 TPAHCO®OPMHUPOBAHHUE

9.1 OO1He MOJIOKEHNS
TpaHchopMHEpOBaHHE CHUMKA B ITUPOKOM CMBICIIC 3TO IIEJICHAPABICHHOE U3MEHEHUE €T0 T€OMETPHUSCKIX CBOUCTB C IIe-
JBIO TIPeoOpa3oBaHUs B 3aJaHHYIO Mpoeknuio. Kaxmoe mpeoOpa3oBaHue N3MEHIECT OJHH T€OMETPHICCKIE CBOHCTBA UCXO-
HOTO W300paKeHUsI U COXpaHseT apyrue. Te CBOHCTBa, KOTOPHIC HE M3MECHSIOTCS, HA3bIBAIOTCSI HHBAPHAHTAMH OTHOCHTEIHHO
JTAHHOTO T€OMEeTPUIECKOro Ipeodpa3oBaHusl.

B ¢otorpaMmeTpun daiie BCEro UCIOJb3YIOTCS MEPCIEKTUBHOE U apUHHOE Mpeodpa3oBaHus, opToGoToTpanchop-
MHUpPOBaHHE U MacCIITabUPOBaHHE.

TpaHchopMHUPOBaHHBIM Ha3bIBAETCS CHUMOK, TTOJIyYEHHBIH MyTEM MEPCHEKTUBHOTO IPeoOpa3oBaHusl HAKJIOHHOTO
CHMMKa U MMEIOIIUI JIONyCTHMbIE BEIMUMHBI CMEIIEHUH TOYEK OT MX TOPHU30HTANIBHOM mpoekiuu. OTMETHM, YTO OHO He
MeHseT npoeknuu. TpaHcHOpMUPOBAHHBI CHUMOK TIOCTPOCH 110 3aKOHaM [EHTpalbHOU Mpoekun. [103ToMy HCKakeHus 3a
penbed ocraroTcst. JIoBOAAT UX O MOITYCTUMBIX 3HAYCHHUN ITyTEM COOTBETCTBYIOLIETO BRIOOPA INIOCKOCTH TpaHCc(hopMUpoBa-
HUS, OTHOCUTEIHHO KOTOPOH IPEBBIMICHHISI TOYEK MECTHOCTH HE MPEBOCXOIAT YCTAaHOBJICHHBIX 3HaueHWi. Ecim ke mect-
HOCTBH XOJIMHCTasi, CHUMOK TPaHC(OPMHPYIOT II0 YacTsIM (30HaM), BEIOMpast s KaXKIOH 30HBI CBOIO TUIOCKOCTH TpaHC(HOp-
MupoBaHus. [Ipu gmcie 30H Ooible 3 BOSHHKAIOT TPYIHOCTH B MPOIECCE COCTABICHUU (POTOILTAHA, MOITOMY BMECTO Tep-
CHEKTHBHOTO TPaHC(HOPMHUPOBAHHUS IPUMEHSIOT OPTOPOTOTPaHCHOPMHUPOBAHKE.

OpTO(hOTOCHUMOK MOCTPOEH B OPTOrOHAJIBHOW MPOEKILUH, TO €CTh PH OPTOPOTOTPAHCHOPMUPOBAHUH MPOUCXOTUT
Mepexoa OT LEHTPAIBHON MPOEKIMH MCXOJHOTO CHHUMKAa K OPTOTOHAJIBHOM NMPOEKIHUH CHUMKA, ITOJIy4€HHOTO TOCie TpaHC-
¢dopmupoBanus. MckaxkeHnii 3a penbed y Takux CHUMKOB HeT. Ho BRIOTHHUTE opTodoTOoTpaHc(HOpMUPOBAHNE MOKHO TOJIb-
KO TIOCJIE TIOCTPOEHUS TEOMETPUIECKON MOIEI MECTHOCTH TI0 TTape CHIMKOB.

ITepcniekTHBHOE TpaHCHOPMUPOBAHNE MOXKET OBITh BBHITIOJHEHO Pa3iMYHBIMHM CHOCO0AMU: TPaPUIECKUM, OMTHKO-

rpadugeckuM, HOTOMEXaHMIECKIM, aHATTITUIECKUM H T.J.
ITpn TpanchopMHUPOBaHWM CHUMKOB BBIIIOJIHSETCS PEAYLMPOBAHHWE CETH Ha CHMMKax. PelynupoBaHHe — 3TO NpHBEACHHE
cereil POTOTPUAHTYIISIMU K 3aJJaHHOMY MacmTady. Ha BBINONHSIOT 1TaHHOE MPUBE/ICHHE C TIOMOIIBIO ONTHYECKUX PETYKTO-
POB pa3JIMYHOI KOHCTPYKLMH. B KauecTBe ONTHYECKOTO pelyKTOpa UCIIONB3YIOT Mallbli, 100 Oonbmoi hororpaHcdopma-
topel ®TM u OTBh.

TpanchopmupoBaHnEe CHUMKa B UPOKOM CMBICIIE 3TO LIEJICHANPABICHHOE H3MEHEHUE €0 TeOMETPUYECKHX CBOHCTB
C [eNTbI0 Tpeo0pazoBaHms B 3aJaHHYIO Ipoekimo. Kaxnoe mpeodpasoBanue U3MEHSIET OAHN [€OMETPHUECKIE CBOHCTBA HC-
XOIHOTO M300paskeHust U coxpauser apyrue. Te CBOMCTBA, KOTOPBIE HE U3MEHSIOTCS, HA3bIBAKOTCSI MHBApUAHTA-
MU OTHOCHTEIIBHO JaHHOTO T€OMETPHUIECKOTO MPeoOpa3oBaHus.

B ¢doTtorpamMerpun waie Bcero MCHONMB3YIOTCS MEPCIEKTUBHOE U apuHHOE Mpeodpa3oBanus, opTodoToTpanchop-
MHpPOBaHHE ¥ MacCIITaONPOBaHHE.

9.2 TlepcriekTHBHOE TpaHC(HOPMHUPOBAHNE



[TepcniekTBHOE TpaHCHOPMUPOBAHUE MOXKET OBITh BBHITIOTHEHO Pa3iMYHBIMH CHOCOOAMU: TPapUIECKHM, OMTHKO-
rpaduyeckuM, HOTOMEXaHHIECKUM, aHAJUTHYECCKUM U T.AX. B Qororpammerpun HanbOompliee NpUMEHEHHE MOJYYHIN ABA
HOCIICTHUX.

TeopernaeckuM 000CHOBAaHUEM GHAIUMUYECKO20 cnocoba SBISIOTCS hopMyisl TpaHcopmupoBanms (9.1)

0 xXa,+ya,+za
X =—

xe+ye,tzey ©.1)

0 fxb1+yb2+zb3
Xe+yc,+ze
e —a;.85.83.01.0,.03.¢1.C,.C3. 37IeMeHTHI BHEIIIHETO OPHEHTHPOBAHUS CHIMKA
JIi1st BBIYKMCIIEHHS 110 HUM HEOOXOAMMO BBIIOJHUTL U3MEPEHHSA KOOPAUHAT X U Y TOYEK, TPaHC(HOPMHUPOBAHHBIE KO-
OPIMHATBI KOTOPBHIX TPEOYETCS MOTYyYHTh, U 3HATH JJIEMEHTHI BHELIHEIO OPUEHTUPOBAHUS HAKJIOHHOIO CHUMKA. TOYHOE MX
3HAYEHHE OOBIYHO HEM3BECTHO, IMOITOMY TPAHCHOPMHUPYIOT IO OMOPHBEIM TOYKaM (omo3Hakam). Jus onpeaeneHuss MUHU-
MaJIbHOTO YHWCJIa OMO3HAKOB, BOCIOJB3YEMCS YPABHEHUSAMHU KOJUIMHEAPHOCTH (MaTeM. PacrojiokeHue BEKTOpa Ha OJHOM
NPSAMOM MJIH TTAPAJUIEIIBHBIX TPAMBIX C APYTUMU BEKTOPAMH )
R R

- ) _ Y
r.=r , ry—rZR.
zZ

9.2).

I'ne r u R BEKTOpHI PaBEHCTBA HA KOOPAUHATHBIE OCH X.Y.Z.
ITpy 3TOM NPUMEM KOOPAMHATHI LIEHTPA NPOEKLMU PABHBIMH HYJIO U Pa3aeuM YUCIUTENM U 3HAMEHATEIM IPaBbIX
yacTeil Ha — Csf, B pe3ynprare momydmm:

X = A(x=x))+ A, (y—y))+ A4, f
Ci(x—x))—C,(y—yy)+1

Y = B(x=xy)=B,(y=y,)+ B, f
Ci(x=x,)=C,(y—y,)+1

rae, Hampumep, Aj=Ha,/csf, Bj=Hb,/csf, u 1.1

Ecmn KOOpAWHATBI ONIO3HAKOB, KOOPAWHATBI UX 1/1306pa>1<eH14171 Ha CHUMKC U 3JICMCHTBI BHYTPCHHEI'O OPUCHTUPOBA-
HUSA CHUMKa U3BECTHBI, TO HCU3BCCTHBIMU B YPABHCHUAX SABJIAIOTCSA BOCEMb KOE)(I)(l)I/IHI/ICHTOB. Ounn OAHO3HAYHO ONPCACIIAIOT
TNEPCHCKTUBHYIO 3aBUCUMOCTb MEKIY HAKJIOHHBIM U TOPHU30OHTAJIbHBIM CHUMKAaMU. Civit KO3(I)(I)I/IL[I/ICHTBI Ha3bIBAKOT 3JICMCH-
Tamu TpaHchopmupoBanus. [IOCKOIBKY OJMH OMO3HAK TO3BOJIIET COCTABUTD /1B YPABHEHHMS, TO IS ONpeaesieHust Kodddu-
IHEHTOB UX HYXHO KaK MHHUMYM 4. 3Has X MOXKHO BBITIOJHATH TpaHC(HOPMHUPOBAHUE, HCIIONB3Ys ypaBHeHus (9.1), HO s
TpUBE/ICHHs TPaHCHOPMUPOBAHHOTO CHMMKA K 3a/[aHHOMY MaciiTaby Bce MoiydeHHble koopauHatel X i Y yMHOKAIOT Ha
koo durment Tpanchopmupoanns k, To ecTh TpaHCHOPMUPOBAHHBIE KKOOPIHHATHI X, =KX, 1 Y, =Ky’.

Hns toro, 4roOBl TOHATH CYTh (POTOMEXaHHYECKOTO TPaHCPOPMHPOBAaHUS (€ro eIle Ha3bIBAIOT OITHKO-
MEXaHUIECKUM ), TIPEIIIOI0KHAM, YTO JIEMEHTH BHYTPEHHETO W BHEIIHETO OPHEHTHPOBAHUS CHMMKA M3BECTHHI. BoccTano-
BHM CBS3KY NPOSKTUPYIOIIUX JTy4el ¥ MMOMECTHUM €€ B IOJIOKEHHE, KOTOpOoe OHa 3aHMMalla B MOMEHT (oTorpadupoBaHHUs,
3aTeM IEePECEUEM CBA3KY TOPU3OHTAIBHOM MIOCKOCTRIO E (puc. 9.1).

B pesynbpTaTe Ha dKpaHe MOJy4YuM TpaHCHOPMUPOBAHHOE U300paKEHHE HAKIIOHHOTO CHUMKA. B cooTBeTcTBUM € puc.9.1
€ro MacuITad MOXKHO BBIYUCIIUTH IO (hopMyJie:

(9.3)

1/t=kfIHo, (9.4) (149)

rae kK — koadduuueHt tpanchopmupoBanus, Hy - Beicota pororpadupoBanus Hax cpenHel MIOCKOCThIO yyacTka (Iioc-
KOCTBIO

Puc. 9.1 IlepcnexkruBHOE TpaHChHOP-



Ha npaxTuke, 0 y’e U3BECTHBIM NIPUYNHAM, YCTAHOBKY CBSI3KH OTHOCHTENIBHO 3KpaHa BBIIIOIHSIOT IO OIO3HAKaM.
Jlnst 3TOr0 Ha SKpaH YKIaJbIBAIOT OCHOBY C, ONO3HAKAMH (MX JOJDKHO OBITH HE MEHEe YeTHIPEX), BBINOJIHCHHYIO B MacIuTale,
KOTOPBI paBeH 3aJaHHOMY MacmTaly TpaHcHOpMHUPOBAHHOTO M300paxeHus . Ha CHHMKe memaroT oTBepCTHs (AHaMEeTpoM
0.2 — 0.3 MM) B TOUKax, T1ie H300pa3WIICh OTIO3HAKH, M C IIOMOIIBIO POEKTOPa MPOCIHPYI0 €r0 Ha 3KpaH. 3aTeM B3aNMHBIM
HepeMenieHHeM OCHOBEI U IIPOEKTOpa J0OMBAIOTCS, YTOOBI H300paKEHHS CIPOSKTUPOBAHHBIX Ha SKpaH OTBEPCTHI COBIIAIH C
COOTBETCTBYIOIIMMH TPaHC(HOPMAIIMOHHBIMHE TOYKaMH Ha OCHOBE, ITOCIIE Yero MOCIIeNHIOK youpatoT. B pesynprare usodpa-
JKEHUE Ha SKpaHe OyJeT COOTBETCTBOBATh TPaHC(HOPMHUPOBAHHOMY CHUMKY. Ero HY>KHO TOJBKO 3a(MKCHPOBAaTh, HAIPUMED,
coororpadupoBars.

OTMeTnM, 4TO pacCMOTPEHHAs BBINIE TEXHOJIOTHS paboTaeT WeabHO NMpHU TPaHCHOPMHUPOBAHWUHM HAKIOHHOTO
CHMMKa PaBHMHHOM MeCTHOCTH. ECITM MECTHOCTh XOJMHCTas, TO HEOOXOIMMO YYHMTHIBATH CMEILICHHUS TOUYEK 3a penbed.
Hanpumep, B cOOTBETCTBUU C pHUC. 65, IPH yCTaHOBKE CBSA3KH HY)KHO JHOOHWBATHCS, THMOO COBMEUICHUS TOYEK &' | 8y, JINOO
TOYEK & U A, TaK KaK MMEHHO 3TH Iapbl HAXOAATCSA B IIEPCIEKTHBHOM COOTBETCTBHHM (PACIOJIOKEHBI HA OJHUX M TEX JKe
MPOEKTUPYIOMIMX JIy4ax). 3HAYHUT Mepes] MPOIECCOM COBMEIIECHHS HEOOXOIMMO BBECTH MONPABKU B MOJIOKEHHE BCEX OIO-
3HaKOB, TM0O0 Ha CHUMKE I, THOO Ha OCHOBE Of. Brramcisrorest oHM 10 popmynam:

Sre=-rthH,  (9.5) (150)
" 5r0:hr0/(Ho-h) (96)
Kak mpaBwu, monpaBky BBOAAT HA OCHOBE, IIPU YCIOBUH, uTO OHM OoJibiie 0.3 MM. [TonydeHHbIe B pe3ysIbTaTe TOUKU IS

COBMEILICHHS HA3bIBAIOT OPUCHTUPYIOILUMHU.

Henp3s1, kpome TOro, 3a0bIBaTh, YTO Ha TPaHC(HOPMHUPOBAHHOM CHUMKE OYAYT CMELICHBI BCE TOYKH, PACIIOJIOKEH-
HBIC BBINIC HJIM HUXKC IINIOCKOCTH TpaHC(bOpMI/IpOBaHI/IH. W ecnu 3TH HcKakeHUs 60J'II)IHe JONMYCTUMBIX, CHUMOK CJICOYET
TpaHc(HOPMHUPOBATH TIO YACTSIM (IO 30HAM).

[Tpubop, ¢ MOMOIIBIO KOTOPOTO PEATH3YeTCs, BBILIEC PACCMOTPEHHAS, TEXHOJIOTHS IEPCIIEKTHBHOTO TPaHCHOPMHPO-
BaHUs HasbBaetca (orotpancopmarop. Ilo CymiecTBy, 3TO YCOBEPIICHCTBOBAHHBIN BBHICOKOTOYHBIH (HOTOYBEITHIHUTEIN.
OCHOBHBIMH YacTsIMU (OTOTpaHCcHOpMATOpa SBIAIOTCS: HANPABIIOIINE, SKpaH, KacceTa, OObEKTHB U MCTOYHHK CBETA C I1a-
pabosyecKkuM oTpaxkareneM. VMeercs, KpoMe TOro, CHCTeMa BHHTOB M YCTPOMCTB, 0OECIICUMBAIOIIMX ITyTEeM B3aUMHOIO
NepeMelIeHHsT KacceThbl, OOBEKTHBA M HKpaHa MOCTPOEHHE Ha JKpaHe TPaHCHOPMHUPOBAHHOTO M300paXKEHHs B 33JaHHOM
Macuirade.

P
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Puc. 9.2 Pa3pes B II10CKOCTH IIaBHOTO BEPTH-

Paznuuaror gororparcopmaropst I u Il poga. B pororpancdopmaropax I pona tpanchopMUpOBaHHE BBIIOIHSIET-
CsI IIPU COXPAHEHUH TOMU CBSI3KU MPOCKTHPYIOIINX Jydel, KOTOpas CYIeCTBOBaIa B MOMEHT (OTOrpadupOBaHUsL.
TeXHOJIOTHS U3MEHEHHE TJIABHOM ONTUYECKOM ocH (S), HO TOJBKO B Ipe/eiaX MIOCKOCTH TIIABHOTO BEPTUKAA pea-
nu3zoBaHa B otoTpancdopmaTopax Il poma, KOTOpsle U UCHONB3yeTCs HA MPOU3BOACTBE. Temepb MOXHO cHOPMYIUPOBATH
ycJI0BHs (TEOMETPUYSCKHE M ONITHYECKHUE), IPU KOTOPBIX Ha SKpaHe OyJeT MOCTPOSHO n300pakeHHe TpaHcHOpMUPOBAHHOTO
CHHMKa BBICOKOTO KauecTBa. [ eOMeTpHUECKUE YCITOBHSL:
1. IleHTp TpOEKInK S TOHKEH PACTIONATATHCS B TUNIOCKOCTH TIABHOTO BEPTHKANIA HA OKPYKHOCTH C IICHTPOM B TOUKE | U
panuyca F,=f/sine. Beptuxambnas miockocts W, npoxonsmas 4epe3 TOUKU S, 0, N HA3BIBACTCA MIOCKOCHIbIO 2/1A6HO20
6epMUKAA.
2. IInockocTs 5KpaHa NOMKHA OBITH MapajuieibHa oTpe3Ky Si, a orpesok F =kf/sine.

Onruyeckue ycaoBus:
3. PaccrosiHus BJOJIb ONTHYECKOI OCH OOBEKTHBA OT LIEHTPA MPOEKIMH JI0 CHUMKA U 9KpaHa JOJIKHBI Y/IOBIETBOPSThH
(hopMyIsie OITHIECKOTO COMPSHKEHUSL.

4. Jlnsg nOCTHXKEHHs XOpOILeH Pe3KOCTH B MpeZeax BCero TpaHC(hOPMHUPOBAHHOTO M300paskeHNsT HE00X0IMMO, YTOOBI
IUIOCKOCTH CHHMKa, 00BEKTHBA 1 3KPaHBbI IIepeceKanch No oHol npsiMoii (ycinosue Leiinguryra).



3aMeTHM, YTO BBINOJHEHHE ONTUYECKUX yCIOBHUH B (hoTOTpaHC(HOpMATOpax BBIMONHACTCS aBTOMATHYECKH, C IOMOIIBIO
CIIEITUATBHBIX YCTPOHUCTB — MHBEPCOPOB. Tak, BHINIOJHEHHE TIEPBOTO W3 YCIOBUH obOecredrBaeT MacTaOHBIH WHBEPCOD, a
BTOPOI'O — NEPCIEKTUBHBIM.

Kpome Toro, Henmp3s HE OTMETHUTh, YTO YCTAHOBKAa CHUMKOB B KacceTy (poToTpaHC(OpMaTopa OCYIIECTBIAETCS MO
KOOPJIMHATHBIM METKaM C ITIOMOIIBIO PHCOK, HAHECCHHBIX Ha cTekie. [loaToMy onTudeckas och 0OBEKTHBA MPOXOANT IPaK-
THUYECKH Yepe3 TIaBHy0 Touky. Ho B cooTBeTCTBHH C puc. 66 riiaBHAs TOYKa JOJDKHA OBITH CMeEIeHa Ha BeIHYuHY O (OTpe-
30k 0a). TexHoMOTHElH Takas omeparys MPeayCMOTPEHA W Ha3bIBACTCS JETICHTpanneil CHIMKa. Takum 06pasoM, JIeMeHTaMH
TpaHC(OPMHUPOBAHUS CHUMKOB CIIEyeT CUUTATh YIIIOBbIC BEINYHHEL ¢, @, K U JIHHEiHbIC - d1, O, 0.

Ha mpom3BoACTBE HCIOIB30BATIOCH OOJIBIIOE YHCIO CaMBIX Pa3HOOOPAa3HBIX 10 KOHCTPYKUIHH (OTOTpaHC(HOPMATOPOB,
KaKk OTCUECTBEHHBIX, TaKk M 3apyOexxHbIX. Hanbonee momynspHeiMu Obuti: (ororpancdopmarop Gonsmoi (PTH), doro-
tpancdopmarop Mansiii (PTM), u pororpanchopmaropsl pupmsl Kapi Leiice (I'JIP).

I'nasa 10 ®OTOKOHTYPHAS CbEMKA ITOJI3EMHBIX BBIPABOTOK

10.1 OOwme cBeneuns

OCHOBHBIMH T€OMETPHYECKUMH TApaMETPaMH TOPHOHM BBIPAOOTKH NMPHHITO CUUTATHh €€ IIMPHHY, BBICOTY W NPOTS-
XKeHHoCTb. [lepBble 1Ba mapaMeTpa MO3BOJISIOT BEIYMCINTE WM OMPEACINTD TONEPEYHOE ceueHne BeIpaboTkH. I1o Heckomb-
KUM TIOTIEPEYHBIM CEUSHHSIM BBIPAOOTKHU ONPEEISIOT Cpe/iHee CeUeHUe BhIpaOOTKH. [Ipon3BeieHne cpeiHero ceueHus Bbl-
paboTKH Ha ANMHY BBIPAaOOTKH paBHO TeOMETPHYECKOMY 00BbEeMY JaHHOH BbIpaOOTKHU. [IpH 3TOM cpaBHeHUE (HAKTHYECKOTO U
MPOEKTHOTO TOTIEPEYHBIX CEYEHHI BBIPAOOTKH KOHTPOJIUPYIOT KaK Ka4eCTBO IPOXOJKH BBIpaOOTKH. CyIIeCTBYET HECKOIBKO
CHOCOOO0B ITPOBEPKH MOMEPEYHBIX CEYESHHH BBIPAOOTOK:

- 1aJIbHOMEPHBIMU pEHKaAMU

- OTBECaMH NepeMeIlaeMbIMU 110 IIHYPY BIOJIb CTEHKH — 6opTa

- HOJIIPHBIM CTIOCOOOM

- CIIocoO0M 3acedex

- HETIOCPECTBEHHBIM M3MEPEHHEM BBICOTHI U IIHPHHBI BBIPAOOTKH

[epeuncnennble criocoObl UMEIOT P HEMOCTATKOB — HU3KAs IIPOU3BOJAUTEIILHOCTD, @ TJIABHOE MX HENb3S MPUMEHAThH
B HEJIOCTYITHBIX U YaCTO MaJOAOCTYITHBIX BBIPAOOTKAX.

J11st CheMKH MaJIoIOCTYIHBIX BEIPa00OTOK MPUMEHSIOT (POTOrpaMMETPHUECKHIE METOABI ChEMKH:

1. KopoTtkoba3ucHast cheMKa MONIePedHBIX CEYCHUI BEIPAOOTKH
2. OnHokaapoBas GOTOKOHTYpHAsE ChbeMKa NONEPEYHbIX CEUEHUH BHIPAOOTKH

@DOTOKOHTYPHBII METOJ ChEMKH CBOJIUTCS K CO3/IaHHIO CBETOBOTO Clie/la — KOHTYpa Ha O0opTax, KpOBJe M MOYBE Top-
HOH BBIpabOTKE B IJIOCKOCTH TPeOYEeMOTO IMOINEPEYHOTr0 CeUYeHHs BBIPAOOTKH, (POTOrpahupOBaHUIO ITOTO KOHTYpA U 3aTeM
U3MEPEeHUI0 TI0 POTOHEraTUBY WM (POTOCHUMKY HEOOXOAMMBIX TapaMeTpoB choTorpadupoBaHHOIO IEPUMETPA MOMEPEUHO-
IO CEeYCHHS BBIPAOOTKH.

HeszaBucuMo OT THIIOB TOpPHOM BBIPaOOTKH M MPUMEHSIEMOH anmnapaTypbl GOTOKOHTYPHBII METOJ| ONpe/iesieH s rapa-
METPOB IMONEPEYHOTO CEYCHHS BRIPAOOTOK BKIIOYAET CIEAYIOIINE IMPOIEcCh MapKIIeHIepCKuX padoT: MOATOTOBUTEIBHBIMN,
(hoTOCHEMOYHBIN U KaMepalbHbINA. [10ArOTOBUTENBHBIN POIIECC CBOAUTCS K OMPENEICHUIO U BHIOOPY TOIEPEYHbIX CEUSHUI
B BBIPA0OTKE M TIOJIOKEHHUS OCEBOH JTMHNH UX (poTOorpadMpoBaHMs, a TAKKe BHIOOP ammaparypsl HEOOXOIUMOM Uil CheMOK 1
JIOCTaBKa €€ Ha MeCcTO CheMKH. POTOCHEMOUHBIH IPOIIecC, BKIIIOYACT B ceOs MPOBEPKY (oToaNmapaTyphl, ONpeiesieHHe pac-
CTOSIHHS OT IUTOCKOCTH HEOOXOAMMOTO TIOTIEPEYHOr0 CEUEHHS BRIPAOOTKH 10 00BEKTHBA (hOTOANNApaTa, yCTAaHOBKA ChEeMOY-
HBIX JIAHHBIX W yKa3aTelb AaJbHOCTH CheMKH. KamepanbHbIH mpomecc CBOAUTCS K JabOpaTOpHOM XMMHUYEcKOil 00paboTke
9KCTIOHNPOBAaHHOH (hoToruieHke, TpaHC(HOPMHUPOBAHMIO KOHTYpa IOTIEPEYHOro ceueHus ¢ (oromieHku Ha GoroOymary mim
CIeHAaTBHBIN TUTaH TONMEepEeYHOro cedeHus B Maciradax 1:10, 1:50 wm 1:100.

[Ipu ompeneneHNy KOOPAWHAT TOYEK IMOMEPEYHOTO CEYCHHs BBIPAOOTOK M JIMHUM KOHTYpa BO3HHKAeT HETOYHOCTH
ompeneeHns] KoopAnHaT. [1orpenHoCTh onpeaeneHst KOOPIUHAT TOUeK W JIMHUN KOHTYPOB ITONIEPEYHBIX CEYCHUH BBIpado-
TOK JIMMHUTHPYETCA TPeOOBAaHUAMH HHCTPYKIUH (3) M COOTBETCTBYIONIHE TEXHOJIOTHUECKHE U IKOHOMUIECKHE PACUETHI.

[Tpumenerne GOTOKOHTYPHOTO METOJIa ChEMOK BBIPAOOTKH MO3BOJISET 00ECTIEYUTh

Onpenenenue:

1. I'eomeTpuueckux napamMeTpoB U MpoQuie MoNepeyHbIX CeUeHNH BEIpab0TOK
2. I'eomeTpuueckne 06beMbI BEIPaOOTOK
3. OO0BEMOB NOTEPH PYAHON MAcChl BO BMEIIAIOIINX ITOPOIAX
4. PazyboxuBaHMe ee 3aKOHTYPHBIMH OPOJIAMH.
Kontpoub:
1. 3a KauecTBOM B3PbIBHBIX PadOT B IpoLecce MPOBEICHHs BBIPAOOTOK
2. 3a MOJIHOTOH 3aKJIaIK! BEIPAaOOTKH ITPH CHCTEMAX C 3aKJIaaKON
3. 3a COCTOSIHMEM PA3JIMYHBIX ITyCTOT B TOPHOM MAacCHBE MECTOPOXKICHUS
4, 3a cOCTOSIHHEM TIeJIUKOB, OOPTOB U KPOBIIH BBIPAOOTKH
5. 3a kperieHHeM 1 OETOHUPOBAaHUEM BBIPAOOTKH.



10.2 BprauciaeHne MOTPENIHOCTH ONPESIICHUS TUIONIAN CEYCHUS BEIPAOOTKH H MOTPEIIHOCTH ONpeIeNIeHNsT 00beMa
BEIPAOOTKH

ITpu pemeHny nepedncIeHHBIX 3a7ad, B IPEIBIAYIIEM pasene, HeoOXOIUMbIE T€OMETPHUECKHE apaMeTphl BhIpa-
OOTKH OIKHBI OBITH M3MEPEHBI C JOMYCTHMON ONTHUMAaNBHON MOTPemHOCThI0. [10o pesynpraTaM (OTOKOHTYpHOH CHEMKH
reoMeTpuueckuii 00beM TOpHON BHIPaOOTKH, OIPENEISIOT CIoco00M MapaulebHbIX ceueHuid. [lockobKy mpouecc onpese-
JICHUS TUIOMIAH Sj KaXKA0TO TONEPEYHOT0 CeUeHHs eMHO00paseH, TO MOTPEIHOCTh ONPEISIICHHs IUIOMAIN KaXI0To cede-
HHS My, pacCUUTHIBAETCA MO hopmyre:

II o.oz? 2 —sim? —oooe7? (L+5)(2? b2 122+ 212 2) - nopa? 52

HOFpeHIHOCTL OIPCACIICHUA o0beMa 1-'::_ KaXXJa0ro nornepeyHoro CCUCHus mcv PacCYUTHIBACTCA IO qupMyne:

I
my, = iﬂln.unn?m + B)(L2B2102 + h,1%2) (10.2)

rae L — miuHa BEIpabOTKH, M;
[ - uHTEpBAT MEXKIY CMEKHBIMH CEUCHHAMHU (MEXKIY MUKeTaMu), M, | = const = 10wm;
b - ropusoHTaNBHAS MIMPUHA BRIPAOOTKH, M;
S - cpenHss muomans BEIPabOTKH BEIYMCIISAETCS 110 (hopMyIIe:

S == (10.3)

MM, - IOTPEIIHOCTh U3MEPEHNUs JUIMHBI BbIpaboTku = 0,1MM
E - 6asuc poTockeMKH;

h - BBICOTA BEIPAOOTKHY;

hep — cpemHss BRICOTA 3a1aHHOMN BEIPAOOTKH;

V¥ — 06beM BBIPAOOTKY BBIUKMCIIAETCS 0 (POPMYIIE:

V = 0.5 X lognee X Sgp % (n —1) (10.4)

BhIunciieHue MOTrpenHOCTH IJIOIIAM CEYCHHUS BRIPAOOTKH U MOTPEIIHOCTH ONpeie/icHHs 00beMa BRIPAOOTKH paccyu-
TBIBAETCS B TAOIHUIIE

IJie YKa3blBAIOTCS IapaMeTphl BbIpaOOTKH, Oasuc ¢orocheMku. [lorpemrHocTs onpeneneHus oobeMa BbIPAOOTKH JOJKHA
YAOBJICTBOPSTE CIEIyIOIIeMy yclaoBuO -  my = *0.03V , a norpemHocTs ompejencHus IUIOM[AJH CEYCHHsS MPH
[eonze = 1000 11 (MHTEpBAN CMEKHBIX CEUEHMIT) TOIKHA YIOBIETBOPSATH CIIELYIONIEMY YCIOBHIO - ms, = 21% .

10.3 BoluucneHue NorpenHocTy onpeielieHns: poTorpaMMeTpU4eCKUX KOOPAMHAT TOYEK KOHTYpa CeueHus BhIpaboT-
KH.

[pu pemennn GoTOrpaMMETPpUIECKUX 3a]1a4, KOOPIAUHATH TOUEK 00BEKTa ChEeMKH OTIPEICISIIOT B (poTorpamMmerpude-
CKO#l cuCTeMe KOOpPJIUHAT, T.€. B MIPOCTPAHCTBEHHOHN MPSIMOYTOJIBHON CHCTEME, CBS3aHHOW T'€OMETPHYCCKH C TOYKOH (oTo-
rpadupoBaHus. DTO KOOPAMHATHI X¢ 1r’¢ £ & ITonoxenne HOTOCHUMKA OTHOCHUTENBHO IICHTpPA MPOEKIUH OMPENEISIIOT 10
OJICMCHTaM BHYTPEHHET0 OPUCHTHPOBAHUA. K HuUM oTHOCATCS KOOPAUHATHI o M Zp TJIABHOW TOYKM CHHUMKA M CbOKyCHOG
paccrosiHue f; CHUMKA. 3Hast 3JIEMEHTHI BHYTPCHHETO OPUEHTHPOBAHHMS, MOKHO 0 KOOPIMHATAM X; ¥; I; TOYEK H300paxe-
HUS 00BEKTa HAa CHIMKE BOCCTAHOBHUTH CBS3KY JIy4ei, CYIIECTBYIONIYI0 B MOMEHT (poTorpadMpoBaHNs YIOMSIHYTHIX TOUYEK B
Hatype. [Ipu ycTaHoBKe (OTOKaMephl €€ ONTHYECKON OChIO TI0 HOPMAJK K 00BEKTY CheMKH, COOJIIOJIAI0TCS YCIIOBHSI BEPTH-
KaJIbHOCTH (I)OTOHJ'IGHKI/I " TOPU3OHTAJIbHOCTHU ONTHYECKOHN OCH KaMEphbI. B mpouecce (l)OTOKOHTypHBIX CHEMOK TOYKY Haydalia
(OoTOrpaMMETPUIECKUAX KOOPIMHAT AOMYCTHMO COBMEIIATH C TEOMETPUYCCKUM IICHTPOM CHHMKA. J[OIMYCTHMO TaKXe IMpH-
HSTh PAaBCHCTBO (DOKYCHBIX PACCTOSIHUN CHUMKA M CaMOH (pOTOKaMephl, MOCKOIBKY B IPOIECCE MOATOTOBKU almapaTypsl K
(hOTOKOHTYPOHOW ChEMKE 00s3aTeIBHO IPOU3BOAAT KaTHMOPOBKY M MacIITAOMPOBAaHHE CHUMKA Ha BBHIOPAHHBIC PACCTOSTHUS
CBhEMKH, 0COOEHHO MPH padoTe C MIHMPOKOYTOIHHBIMI O0BCKTHBAMU T.€

f=t=k (10.5)

rae f: - GOKycHOe pacCcTOsSHHE CHUMKA;
fi - doxycHoe paccrostHue OTOKaMEPHI
IIpu cheMKe ceueHnit BEPTUKAIBHBIX TOPHBIX BHIPAOOTOK METO ChEMKH MOI00CH a3pO(OTOCHEMKE, a MPHU ChEMKE



TOPU30HTAIBHBIX BBIPAOOTOK — HAa3eMHOH (poTOrpaMMeTpHuecKoil cbeMke. [I0CKOIBKY B MPOCTPAaHCTBE OCH KOOPAMHAT 3a-
HUMAIOT IIOCTOSIHHOE TTOJIOXKEHHE OTHOCHTEIHHO TOPU30HTA, MIO3TOMY NIPH CHEMKE TOPHU30HTAIBHBIX BBIPAOOTOK HAIPUMED
och Z BepTHKaJbHA, OCh Y HaIlpaBJieHa MO JIMHUH 0a3uca, a P CheMKe BePTUKAIBHBIX BHIPA0OTOK OCh Y TOPH30HTANBHA, a
och Z HampaBJeHa 10 JuHUH Oa3uca. [IprHIMas BO BHIMaHHE 3TH OCOOCHHOCTH (DOTOKOHTYPHON CHEMKH, PEKOMEHIYETCs
UCXOIWTH NPH MPUMEHEHUH (HOPMYI Ui ONPENSIICHHH KOOPANHAT TOYEK KOHTYPa MOMEPEYHOTO CEUSHUsS] TOPU30HTAILHON
WA BEPTUKAIBHON TOPHOH BEIPAOOTKH.

[orpemHocTh onpeneneHus WIOMAAH MONEPEYHOr0 CEUSHUST BBIPAOOTKH SIBISIETCS (DYHKIMEH OT HOTPELIHOCTH
N3MEPEHNUS PACCTOSIHUS OT LIEHTPA UCTOYHHMKA CBETA JI0 TOBEPXHOCTH BBIPAOOTKH, T.€. OT MOTPEIIHOCTH OTpeeeHus GpoTo-
IPaMMETPUYECKHX KOOPAUHAT X, Zq,.

IMorpemHocTh ONpeseNeHts KOOPAUHATHI Xg, BRIYHUCIAETCS Mo hopmyIe:

L (e 2 4 - - o
My, = t;ﬂtk'*m‘g.: + Bimg + Xyms (10.6)

IJie IPUBEICHHBIC JaHHBIE [ BCEX BAPUAHTOB OJJHU U T€ XKe
Mg .. MOTPEIIHOCTh U3Mepenus 6a3uca GoTocheMku, Mz = T3 MM;

1, — HOTPELIHOCTh U3MEPEHUS KOOPAMHATHL X, 1, = +0,1Mm;

Mg — HOTPELIHOCTH onpezeneHus pokycHoro paccrosaus my = 10,001 mm;

X — mpeBblIIeHIE TOYKA KOHTYPa HaJl TOYKO# IIEHTpa HCTOYHHUKA cBeta XK= 5,0MM.
B pesynbraTe pacueToB My, HE JOILKHA NPEBbILATD 4%.

Beruncenns NOrpeniHocTH KOOPAMHATEI Xy BO3SMOXKHO ITPU TPEX THIAX TOPHBIX BBIPAOOTOK € pa3sHOM BBICOTOM H (o-
TorpadupyeMbIX pa3HBIMH TUIIAMHU (HOTOKAMEpP C pPa3HBIMH (DOKYCHBIMHU PAacCTOSHUSIMHU. Bce aHHBIC IO M3MEPSIEMBIM BBIpa-
00TKaM 3aHOCATCS B TAOJHILY, TA€ M ONPEACIISIOT HOTPENTHOCT (POTOrPaMMETPUIECKIX KOOPANHAT TOYEK KOHTYpa CEUCHUSI.

[aasa 11 PELIEHUE TOPHO-TEOMETPUYECKHX 3AJJAY CITOCOBOM ®OTOT'PAMMETPHUH U TTPU
MOMOIIHA GPS

11.1 OcHOBHBIC TEXHOJIOTHYECKUAE CXEMbI CO3[JaHUs TONMOrPahUISCKUX [ITAHOB

[Ipexne Bcero, 3aMeTHM, 4TO NMPH TOMOTpapUIECKOM OOECTIEYEeHIH TOPHBIX paboT B OCHOBHOM MMEIOT €TI0 C IUIa-
Hamu (MacmTadsr 1:500 — 1:5000), mo3Tomy o kKapTorpadupoBaHUH TOJIBKO 00 3TUX MacmTabax u moineT naree peus. HOC
MIPUMEHSETCS] TOJIBKO B TOPHOM MECTHOCTH, KOTZa OOBEKTHI PacIloioXKeHHbIe OJIMKe K KaMepe He MepeKphIBaloT KapTorpa-
¢dupyemblif ydacTok MecTHOCTH. Ee nMeeT cMbIcT IPUMEHATh IPH MAapKIIEHIEPCKOM 00CIY>KHBAaHUN OTKPBITHIX TOPHBIX pa-
00T, ecii SKOHOMUYECKH HEBBITO/IHA MJIM HEBO3MOKHA a’podororonorpaduyeckas chemka. Komouanposannyo APC npu-
MEHSIIOT, IPH BOZHUKHOBEHUH IPOOJIEM C OTOOpaXKEHUEM 110 (POTOCHUMKAM pelibepa MECTHOCTH, HAIlpUMep, B CIIydasx, KO-
I7la MECTHOCTh PaBHHMHHAS, WJIM OHA 3aKpBITa (3aCTPOEHA, MOKPHITa BRICOKON M IUIOTHOM PAaCTHUTEIBHOCTHIO), a TAKXKE, €CIU
MOBBILIEHBI TpeOOBaHHUs K TOYHOCTH oToOpaxeHus peibeda. KomOuHupoBannyto ADC 1o BO3MOXKXHOCTU TBITAIOTCS n30e-
raTh u3-3a 0OJBIIOr0 00BEMa MOJIEBBIX PAOOT, a 3HAUUT BHICOKOH X CTOMMOCTH M HU3KOH MPOU3BOIUTEIFHOCTH.

Crepeotonorpapuueckuii Meron ADC sBiISETCS OCHOBHBIM, M €r0 HE MPUMEHSIOT TOJILKO 10 MPUYHUHAM, KOTOPBIE
6butn 0003HaueHB! Bhme. Takum 00pa3oM, ecTh BeCKHe OCHOBaHMA HadaTh H3ydeHHe ADC ¢ pacCMOTpEHHs TEXHOIOTHH
cTepeooToTOnorpauuecKoil CheMKH.

1. TexHOIOTHYECKHE CXEMBI

CylHOCTh METO/Ia 3aKJII0YAeTCsl B TOM, YTO B KAMEPAIBHBIX YCJIOBHSAX MO (POTOCHUMKAM IMOJIYYAIOT U KOHTYPHYIO
4acTh IUIaHa, U n300paxkeHue penbeda. [loneBbie paboThl HEOOXOIUMBI TOJBKO JUIS ONPEAEICHHs NIAHOBBIX KOOPIHHAT (BbI-
COT) OMIO3HAKOB U JeH()PUPOBAHUSI CHUMKOB.

TeopeTndeckoii OCHOBOW MeTO/ia SIBIISIETCS PEIICHNE ABOWHOM 0OpaTHON MPOCTPAaHCTBEHHON (POTOrpaMMeETpUIEecKOn 3aced-
ku. Ho xapaxrep ¥ mocieoBaTeIbHOCTh BBIITOJIHEHHSI OCHOBHBIX ITPOIIECCOB 3aBUCHT B OCHOBHOM OT JBYX (paKTOPOB: NpH-
MEHSIEMOT0 JUIsl 00pa0OTKH CHUMKOB 000PY/IOBaHUs, 1 HEOOXOANMOCTH COCTaBJIeHHs poToIuIana (OpToOTOIIaHa).

3amMeTnM, 4TO B IIpolEecce pa3BUTHsA crepeodoToTonorpaduyeckoro MeToaa, OblIo NMPEUIoKEHO 4 pasHbIX KOHIEIIUH HC-
MOJIb30BAHMUS Apbl CHUMKOB AJISI COCTAaBJICHHsI 10 HUM IJIaHOB U KapT. [lepBast cBsA3aHa ¢ pacuJICHEHUEM TEXHOJIOTUU Ha OT-
JienbHbIe: Tpolecchl. Bropas mpennonarana ¢usndeckoe MOCTPOSHHE C TOMOIIBIO a3pO MIIM Ha3eMHBIX CHUMKOB TOYHBIX
MIPOCTPAHCTBEHHBIX MoOJieel (reoMeTpHUUeCKH T0100HBIX YMEHBIIEHHBIX KOIMH TOro, YTO MMEJI0 MECTO B mpouecce (GoTo-
rpadupoBaHUs MECTHOCTH). Penienne nBOWHOM 00paTHOH MPOCTPAaHCTBEHHON 3aC€UKH 0OXOIMIOCH B 3TOM ciydae 0e3 3Ha-
YUTEIbHBIX MAaTEMAaTHYECKUX PacdeToB. B TpeTbeil ObLIO0 pean30BaHO aHATMTHYECKOE PEIIeHHEe OCHOBHBIX MPOIECCOB YKa-
3aHHOU BBIIIE 3aCEYKH: BOCCTAHOBIICHHE CBS30K MPOEKTHUPYIOMUX JTy4el (BHyTpeHHEee OpMEHTHPOBAHHE CHHUMKOB), B3aHM-
HO€ OpHEHTHPOBaHHE (IIOCTPOCHNE MOJEINH), BHEIIHEE OPHEHTHPOBAHNE MOJENH, ONpeAeTIeHNe KOOPANHAT TOYEK MECTHO-
ctu. YerBepTast ocHOBaHa Ha M(pPoBOil 00paboTKe MH(YOPMALIMH COBPEMEHHBIMH CPEICTBAMH BEIUUCIUTEILHON TEXHUKH.

Ha ocHoBe mepBbIX ABYX KOHLETIHU MOSIBUINCH B CBOE BpPeMs (B paMKax CTEpeOTONOrpadpuaeckoil CbeMKH MECTHOCTH) JBa
MeTo/1a KapTorpadMpoBaHus 10 CHUMKaM ITU(depeHIMPOBaHHBINA U YHHUBEPCAIBHBI.



B muddepenunpoBanHOM MeTonE KapTOrpadupOBaHUs, KaX/IbIii HMPOLECC BBIMOIHAICSA 1O CBOCH TEXHOJIOTHH TOJBKO IS
HETO NpeIHAa3HAYCHHBIMH cpelcTBaMH. IIpy 3TOM 31€MEHTHI B3aMMHOTO OPHUEHTHPOBAHMS CHHUMKOB ONPENEISUINCH 110 pe-
3ynbTaTaM W3MEPEHUI KOOPIMHAT U apauIakCOB COOTBETCTBEHHBIX TOUEK Ha cTepeokoMIaparopax. Mzo0paxeHue penbeda
MECTHOCTH OCYIIECTBIISIIOCH ITyTeM U3MEPEHHS MAph INIAHOBBIX CHUMKOB Ha CTEPEOMETpE, KOTOPHIi B 30” rogax cKoOHCTpY-
upoBad @.B. JIpoOrimeBsM. TpanchopMupoBaHHE CHUMKOB IIPOU3BOAMIOCH Ha (oToTpaHchopmaropax. HecmoTps Ha To,
YTO yKa3aHHAas TEXHOJOTWS WMeNla BBIJAloIieecss 3HaueHHe npH KaprtorpadupoBanmu Tteppuropun CCCP B macmrabe
1:25 000 u 1:100 000, Ha Hel He CTOUT OCTaHABIMBATHCS, TaK KaK OHa TENEPbh UMEET TOJIBKO UcTOpUUuecKkoe 3HayeHnue. [Ipu-
OopHI, IpeTHa3HAUYEHHBIE IS peaIM3aliy YHHBEPCAIFHOIO METOJa CTEpeOTONorpaduieckoil CheMKH, U Ha3Ball yHUBED-
CaJIbHBIMH aHAJIOTOBBIMU IIPUOOpaMHU. A MOCKOJIBKY OIlEpaTop BBIMOIHSI HA HUX CTEPEOM3MEPEHUsI, TO IOJHOE UX Ha3BaHUE
— YHHUBEpCaJbHBIE aHAJIOTOBBIE cTepeodoTorpamMMmeTpuueckue npudopsl. CliexyeT OTMETHTh, YTO 3pa M STHX HPUOOPOB
Onm3Ka K 3akary. VX yxe He MpOM3BOAAT U U3 MPOM3BOJICTBEHHOTO MpOLecca MOCTENEHHO MCKIIOYAIOT, TAK KaK BO3MOKHO-
CTH 3THX IIPUOOPOB 3HAYMTENHEHO OIPAaHUYECHBI U MO MPOU3BOJUTENILHOCTH M 1O MapameTpaM o0pabaThIBaéMbIX CHUMKOB, U
0 y4eTy pa3NIHbIX NCKaKeHNH CHUMKOB (KPUBH3HBI 3eMIIM U pedpakiuy, 1eGopMannui SMyIbCHOHHOTO CJIOSI, JTUCTOPCUH
00BEKTHBA U TIPOU.).

Ha cmeny mozenupyromuM npruOopaM NPHUIUIN aHAINTHIECKUE CTEPEONpPHOOPHI, Y KOTOPBIX TAKUX OTpaHWICHUH HeT. Mx
MPEALIECTBEHHUKH CTEPEOKOMITAPATOp U BEIYHUCINTEIbHAS MalIlHA. V1 IMEHHO OTCYTCTBHE COOTBETCTBYIOLINX CPEIICTB BBI-
YHUCJICHUH JOJITO€ BPEMs CAEPKHUBAIO Pa3BUTHE AHAIUTHYECKOW (oTorpaMmerpuu. B HacTosmee BpeMsi Ha MPOM3BOACTBE
nuMeeTcs NapK YHUBEPCAIBHBIX aHAJTUTHYECKHX CTepeo(oTOrpaMMeTpHIecKux MproopoB. Ho 1 nx Bek BechbMa OrpaHHYCH,
TaKk KaK BBIICHHJIOCH, YTO BBICOKOTOYHBIE M3MEPEHHUS, NMPHUEM C 3JIEMEHTaMU aBTOMAaTH3alllU, MOXKHO BBINOJHATH U Ha
9KpaHe MOHHUTOpA.

K un¢poBsiM MeTogamM 00pabOTKH CHUMKOB TIPHBEIO OYypHOE pa3BUTHE BHIYUCIUTEIHHON TEXHUKHU. 32 HUMU HE TOJBKO
Oynyuiee, HO, MOXaJyH, yke ¥ Hactosiiee. Ha mepBblii B3 HM(POBbIE ¥ aHATUTHYECKHE METO/BI 3TO OJJHO U TOXKE.
Ho 370 He Tak. B aHanuTH4eckux MeTosax OCHOBHBIM HCTOYHHUKOM HH()OpPMAaLUH SBISIETCSl POTOCHUMOK, KOTOPBIH U U3-
MEpSIeTCs OTIEPaTOPOM AT ONPEISIICHHs] KOOPAUHAT U MapaJUIakCoB. 3HAYNT aHATUTHICCKUH MpuOop, Kak oOpabaTsiBa-
I0IIas CUCTeMa 00s3aTeIbHO MMEET TOW MM MHOW KOHCTPYKIMHU cTepeokommaparop. L{ndpposbie MeTOObI UIMEIOT AENO0 C
(pPOBEIM CHIMKOM Ha MarHUTHOM HOCHTEJE, KOTOPBIH IOTYYalOT KaK pe3yibTaT CKaHUPOBaHHUA (OTOM300parkeHMit
w myTeM ¢oTorpadupoBanus nnppoBrIMH KamepaMu. YacTs nHGpOpManny MOKET OBITH MOJTydeHa B MPOIIECCE UTHTA-
JM3aLUH CYIIECTBYIOMNX KapTorpaduueckux MaTepuanoB. Bee 3To 0OpabaTeiBacTCsi CHHTETHUECKH Ha KOMIbioTepe. Pe-
3yIbTaT 0OPaOOTKH KOHTPOIUPYETCS Ha SKpaHe AUCIIIES, B TOM YHCIE U B TPEXMEPHOM BHUJIE.

®dotomnansl (OpTOHOTOILUIAHBI) KaK OCHOBY TOHOIPa(UYEcKOro IUlaHa €CTh CMBICH COCTaBISITh, €CJIM CHUMaeMas
Tepputopus (He3acTpOeHHasl, ¢ PacCPEIOTOUSHHONW U MAJIOATAKHOUW 3aCTPOMKON) XapaKTepu3yeTcsi OOJBITUM KOJUIECTBOM
KOHTYpPOB. B COOTBETCTBUH C peKOMEHIAIMSIMUA HHCTPYKIMH [9], mpu chemke B Maciutade 1:5 000 ¢oToriaHbl HCTIONB3YIOT
KaK OCHOBY IIPH JIFOOOM XapakTepe 3acTpoiiku. Ho mpu cheMKe y9acTKOB ¢ MHOTO3TaXXHOW 3aCTPOUKON 3€MHOI MTOBEPXHOCTH
B Maciurabax 1:2 000 u kpynHee HOTOIIIAHBI HE COCTABIISIOT.

2. lludpoBbie MOAEIN MECTHOCTH, TIAHBI, KAPTHI.

Hcnonb30BaHre HOBEUIIUX TUMOB ChEMOYHBIX CHUCTEM, MEPEXO] K KOMIBIOTEPHBIM TEXHOJIOTUSIM U WHPOPMAITMOHHBIM CH-
CTeMaM IO3BOJISIOT IOJIYYaTh M XPAHUTH TONYUYSHHYIO HH(POPMAIINIO 0 MECTHOCTH B BHIE MHU(POBEIX MPOTPaMM U MOJEIEH.
[Ipu HEOOXOAMMOCTH OHH MOTYT IIPEACTaBJICHBI B TpadMuecKoM BHIE HA OyMakHOM Hocurene. JInbo Ha 3xkpaHe MOHUTOpA.
I'paduueckue mIaHBl U KapThI CTAN BTOPUYHBI IT0 OTHOIICHHIO K MU(PPOBBIM MOJIEIISIM MECTHOCTH.

a. lludposas momens mectaoctr (LIMM) — 310 MaccuB yrcen. KaxabiM 371eMEHTOM MaccuBa sBJISIOTCs koopauHatel ( X, Y,

Z) MecTHOCTH M 3auudpoBaHHas IM(GPOBBIM KOJOM Kakas-mubo cemManTudeckas nHdopmanus o6 stoit MectHocTH. L{ndpo-
Basi MOJIeJIb MECTHOCTH COJIEPXHT MH(pOpMaIHIO 0 penbede u o cutyaruu. [lpu pasaenenun stoid MHGOPMAIHHK MTOTYYalOT
mudposyro mojens penbeda (LIMP) n mudporyro moxens cutyaruu (LIIMC). ITox IIMP moHnmaroT COBOKYIHOCTH IpO-
CTPaHCTBEHHBIX KOOPANHAT

(X, Y, Z) Touex 3emuoii nmoBepxHoctd. LIMC comepxuT MHGOPMALHUIO O TIAHOBBIX KoopauHatax ( X, Y) ToYek,
JIeKaNIUX Ha TPAHULAX PA3JIMYHBIX 0OBEKTOB. ITO MOTYT OBITH I'PaHHUIIBI TONOTPAGHUECKHUX HIEMEHTOB, CEILCKOXO0-
3SHCTBEHHBIX YTrOJWH, MOYBEHHBIX Pa3HOCTEH, JIeCOTaKCcallMOHHBIX eauHuL. [IMM sBisitoTcs 6a30i 11 co3naHus
LIMPOKOTO CIIEKTpa KapTorpaMuecKoil INpOAYKIHH, HCIOJIB3yeMOH 3eMIICYCTPOUTEIbHBIMH M KaJacTPOBBIMHU
ciry)x6amu. 310 nndpoBbIe KapThl, (POTOILIAHBI, KOHTYPHBIE (OTOILIAHbI, TONOrpaduieckre (GOTOIUIAHbI, OPTOdO-
TOIUIaHbI, HOTOKAPTHL, TONMOrpadUIecKre IIIaHbI.
6. Ludposas (anekrponnas) xapra (LIK) ato o6vennnenue undposoiit Mogenu penbeda 1 HECKOIbKHX HUPPOBBIX MOAeIen
curyarnu. Kaxnas [IMC npencrasisier cobor Tak HaszbiBaembli cioid [IK. Bee cimon LUK makmangsiBatorcs Ha LIMP. Kak
MIPaBUIIO B IU(POBBIX KapTax UCHOIB3YIOT reorpadudeckre KOOpANHATEI, TOITOMY HU(POBEIE KapThl HE UIMEIOT MacIITa0oB.
[Tpu Buzyanmzanuu [{K MoxeT ObITh peocTaBieHa B iTo00M MaciiTade, HO He KpyITHEe TOr0, TOUHOCTh KOTOPOTO COOTBET-
CTBYeT TOYHOCTH MCXOAHBIX AaHHBIX 1yt cozganus LK. LK comepskat 3HauuTenpHO 60nbmioi 00beM HH(OpMAIUN, HEXKEIN
TpaJMIIMOHHBIE TpaguUecKre KapThl, OJlarogaps nociaoiHomy ee xpaHeHuto. Kpome tor, [IK dhusnueckn e ycrapeBaroT, He
BeTmaoT. HpopMannio o MECTHOCTH Ha COBPEMEHHOM YpPOBHE MOJJICPKHUBAIOT BEACHHEM HETPEPHIBHOIO MOHUTOPHHTA U



KapTorpauueckoro JACKypcTBa. B 3aBUCUMOCTH OT PaCIOJIOKEHUS MUKETOB Pa3IMYal0T PEryJspHBIC, MONYPEryispHbIC, U
crpykrypabie [IMP

- perynspaeie LIMP — nukeTHBIE TOUKH PACHOJIOKEHBI B Y3/1aX CETKH KBaApaToB, MPSMOYTOJIbHUKOB WIIH PaBHOCTO-
POHHHX TpeyroiabHHKOB. OmHAKO MocTpoeHue perysipHbIX LIMP MoxeT mpuBecTH K motepe HHGOPMALNH O PEllb-
ede MecTHOCTH. DTO BBI3BAHO TEM, YTO XapaKTEPHBIE TOUKH U JIMHUH peIbeha MOTYT OKa3aThCsl MEXIY y3JIaMH CET-
KH U He oToOpasstes Ha [IMP.
- nosyperyisipaslie LIIMP npumenstoTcs npu NpoeKTUPOBAaHUM JTUHEMHBIX COOPYXEHUI B TUM MOAEISAX MUKETHBIE
TOYKH PacHoJIaraloT Ha MOIMEPEeYHHKaX K Tpacce B XapaKTepHBIX MECTax penbeda WM Ha ONpEeAEICHHOM PaccTos-
HUH JPYT OT JIpyra.
- cTpykTrypHble LIMP — Hanbosnee TOUHO ONMUCHIBAIOT penbed, MOCKOIBKY X MHKETHBIE TOUYKH BHIOMPAIOT B Xapak-
TEPHBIX MecTax penbeda .

LIMP no3BosisieT MoJIy4uTh OTMETKY JIF000H TOYKH MECTHOCTH C ONpPEETICHHON TOYHOCTBIO, YTO HE00X0AMMO IpH IU(POBOH

(oTorpamMmMeTpruaeckoil 00paboTKe OJMHOYHBIX CHIMKOB.

B. ®orormnan - poTorpaduueckoe ogHOMAcCIITAOHOE H300paKEHNE MECTHOCTH B 33JaHHOM OOBIYHO CTaHIApTHOM MacuiTade,

Ha KOTOpOE HaHECEHa KOOpAWHATHasA ceTka. Kak mpaBuio (OTOIUIaHBI M3TOTOBIISIOT B paMKax TPAIeIMil rOCyIapCTBEHHON
WJIN YCIIOBHOM pasrpa)ku WIIM HA TEPPUTOPHIO OTASIBHBIX 3€MJICTIONb30BAaHHUH.

- KOHTypHbIE ()OTOILUIAHBI — HA HUX YCJIIOBHBIMH 3HaKaMH MTOKa3aHbl HEOOXOIMMBIE 3JIEMEHThI CUTYalluH, HEKOTOpPhIE

3JIEMEHTHI €CTECTBEHHOTO peibea; OpoBKH OANOK, OBparos, JMHIUHU PE3KOTO N3MEHEHHS KPYTH3HBI CKJIOHOB, a TaK-

e UCKyCCTBEHHBIE (popMBI penbeda.

- Tororpadudeckne (hOTOMIAH — HA HUX yCIOBHBIMH 3HaKaMU ITOKa3aHbl CUTYallisl 1 HAHECEHBI TOpU30HTaIH. [To-

cie ynaneHust poron3oOpaxeHus: KOHTypHbIe U GoTorpadudeckre (HOTOIUIAHBI MPEBPAIIAIOTCSI COOTBETCTBEHHO B

KOHTYpPHBIE M TONOrpaduiecue miaHsl.

r. ¢oTokapThl - 3TO Tomorpaduueckue HOTOIUIAHBI C YMEHBIICHHOM 10 HEOOXOANMOIro MHHUMYMa YHCJIa YCJIOBHBIX 3Ha-
KOB.

I. oprodoToruian - ¢ororpaduyeckoe M300pakeHUe MECTHOCTH B OPTOTOHANBHOMN mpoekuuu. [IpuMeHsieTcs mpu cheMKax
JIFOOBIX pebedax MECTHOCTH.

ITpn oneHKe TOYHOCTH TOMOTpaUUECKHUX INIAHOB PA3INYAIOT CPEAHE KBaAPATHUECKHE MOTPEIIHOCTH B INITAHOBOM M BBICOT-
HOM TIOJIO’KCHMHM TOYEK Ha IJIaHE OTHOCHUTENHHO OMMKANIINX ITyHKTOB ChEMOYHOro 000CHOBaHHMSA. [Ipy MHOTOYMCIICHHBIX
UCCIIEJOBAaHUAX YCTAHOBJICHO, YTO CPEAHSS KBaJpaTHUecKas MOTPEIIHOCTh My MOJO0KEHHUS KOHTYPHOH TOYKH JUIS IUIAaHOB
Mmacmrada 1:1000 — 1:5000 cocraBisier BenmuuHy npsaka 0,03mMm. Ha 3acTpoeHHO# TeppuToprm My MOJ0KEHHE BasKHBIX
KOHTYpPOB Ha I1ane cocrasisieT 0,02MM OTHOCHTEIBHO OJMIKANIINX TyHKTOB CbEMOYHOT0 0OOCHOBAHUSL.

CymecTByeT Takke OLEHKAa TOYHOCTH M300pa’keHus penbeda, MOJIOKEHUSI KOHTYPHOIH TOYKH HA IIaHEe, TOYHOCTh
MOJIOXKCHUS TOpu3oHTael mo BeicoTe. [loctpoenue [IMP 3T0 Takke OYeHb Ba)kKHBIH 3Tam padoThI Jr000# 1HdpoBoit hoTo-
rpaMMeTpHYECKOi cucTeMbl. be3 Hee HEBO3MOXKHO BBINOJHHUTH TPAaHC(HOPMUPOBAHUE CHUMKOB pelibe()HONH MECTHOCTU U Op-
TOTpaHc(HOpMHUPOBAHHE, ABTOMATU3UPOBATH MPOIECC HAHECEHUE Topu3oHTaNel u npouee. Kpome toro, [IMP npencrasnser
1 CaMOCTOSITEIbHBIN HHTEPEC IS CIEHAINCTOB PAa3IMYHBIX 001acTe HAYKU M TEXHUKH.

CtposT ee B pyyHOM M aBTOMAaTHYECKOM pexHuMe. B mepBoM ciydae HeoOXoauMo HabpaTh BBICOTHBIC MUKETHI Xa-
pPaKTEepHBIX TOUYEK penbeda MECTHOCTH U TI0 XapaKTEePHBIM ero JUHUAM. YeM Oosblie TakuX TOUYEK, TeM TouHee Oyaet [IMP.

[Ipn mocTpoeHny B aBTOMaTHYECKOM PEXUME MOJydaeTcs, Kak MpaBuiio, peryisipHas LIMP, sBrnstomasics Habopom
TOYEK B HEKOTOPBIX T'PAHUIIAX, PACTIONOXKEHHBIX IO CETKE C OJMHAKOBBIM IIaroM. 3HAYEHHs BBICOT B 3THUX TOYKAaX OMpee-
JISTIOTCSI € TIOMOIIBI0 Koppensaropa (Hanpumep, Moxyias DTM mporpammer PHOTOMOD) mmu MeTo0oM HHTEPIIOTUPOBAHUS
T10 3HaYECHUSIM BBICOT, HAOpaHHBIX B IIpolecce BeKTopusanny muketos (Tanka).

Anropurmel ioctpoerus [IMP pazmuansr, u B mogyine DTM (Digital Terrain Model), Hampumep, UX HECKOIBKO: pe-
TyJIsipHasi, afanTHBHas, riankas u ontumusanus. OH ctpouT u Buzyanusupyer LIMP uccrnenyemoro o0bexTa B Buie npo-
crparctBeHHO# cet TpuaHryssiuu TIN (Triangulation Irregular Network); Kakyio u3 uetbipex moaeneit noctpoenus: [IMP
HCTIOJB30BaTh 3aBUCHUT OT XapaKTepa MECTHOCTH.

Jrobas mporpamma obecrieunBaeT pefaktupoBanue [IMP, mocTpoeHHOH B aBTOMAaTHYECKOM PEXHUME, MPOBEICHHE
TOPHU30HTAJIEH C 33JaHHBIM CEYCHHEM, TOCTPOSHIE NPOQrIIeii MECTHOCTH, ONpeeTIeHHEe 00BEMOB U T.1.

11.2 CocraBnenue MapKIIeHIepCKUX IIAHOB OTKPBITHIX TOPHBIX MOPOI.

Hasemnas crepeodororpamMmeTpryeckasl CbeMKa Py MapKIIeHIepCKOM 00eCIIedYeHHH OTKPBITHIX TOPHBIX PaboT HMeEeT Iie-
pen TaXeoMeTpUIECKOH ChbEMKOM ONpeieIeHHbIe JOCTOMHCTBA:

- BBICOKAsl TOYHOCTb U3MEPEHHUH

- 00BEKTUBHOCTH M JIOCTOBEPHOCTb MOJTY4aeMBIX PE3YIIbTaTOB

- OECKOHTAKTHBIN XapaKTep M3MEpPeHHH, TaKk KaK M3MEpSIOT He OOBEKTH B HAType, a WX QoTorpadudeckne U300paKeHUS;
3THM 00yCIIOBIMBAETCS BOZMOKHOCTh H3MEPEHHUI HEIOCTYITHBIX JUIA YeJIOBeKa ¢ Touku 3peHus Th.

- BBICOKAs TIPOU3BOJUTEIILHOCTD TPYAA

- BO3MOXKHOCTb 3a()UKCHPOBATh B KOPOTKH CPOK COCTOSIHHS BCeTO choTorpadupoBaHHOTO 00BEKTa (Kaphep, OTOI3EHb) HITH
OTZEIBHBIX €T0 yYaCTKOB.



Hasemnas crepeodotorpammerpuueckas cbemka (HCC) npumensiercst:
Jist cocraBiieHns ¥ OTMOJIHEHUST MapKIIEHAEPCKUX TUIaHOB BCKPBIIIHBIX M JJOOBIYHBIX YYaCTKOB Kapbepa.
CBEMOK OTBAJIOB.
CkJ1a10B TOTOBOM MPOIYKIIUH.
Mapxkeiinepckoro obecnedeHust 0ypOB3pBIBHEIX padoT.
I'eonmornaeckoro TOKyMEHTHPOBAaHHS OTKOCOB KapbEPHBIX YCTYIIOB.

6. CnbeMoK TpaHCIIOPTHBIX ITyTeH, SHEproceTeit, 000pyIOBaHNUS.
- O6mas opranmanuss HCC 00BEKTOB OTKPHITHIX TOPHBIX Pa3pabOTOK aHAIOTHYHA OpPTaHU3AIMH PadOT IPHU COCTAaBICHUU
TornorpaMYecKrX IUIAaHOB, HO UMEIOTCSl HEKOTOPHIE OTJINYMS, BbI3BaHHBIE OCOOCHHOCTAMHU 00BbEKTa CheMOK — Kapbepa, Lie-
JSIMU ¥ 331a4aM¥ [TOCTPOEHHST MapKIIEHIEPCKHX IUIAHOB, a TAKXKE UX COJEpKaHUEM.
- IlononHuTeNbHBIE CHEMKH KapbepoB, SBISIONINECs Hanbojee paclpoCTPaHEHHBIM BHIOM MapKIIEHIEPCKHX ChEMOYHBIX
paboT, mpeacTaBIIOT cOOOH MOCTOSHHO MOBTOPSIEMBIN mpolecc. [IoBTOpHbIE ChEMKH MPOM3BOMAT 110 MEPE MPOJBIKEHHUS
(poHTa rOpHBIX paboT Ha ONpE/AENEHHBIH OTYETHBIH nepro (Mecsll, KBapTai, rox). MacmTadbl CheMOK TOPHBIX BEIPabOTOK
3aBHCAT OT Pa3MEPOB W MPOM3BOIUTEIHFHOCTH KapbepoB M ycTaHOBIeHH paBHBIMH 1:2000 mm 1:1000. ITocTossHCTBO Mac-
mraba CheMKH U MPHHATOW CHCTEMBI pa3pabOTKH MPUBOIAT K TOMY, YTO paboTa IO COCTABICHHIO MPOEKTa (POTOTEOTONUT-
HOW CHEeMKH HOCHT pa30BbIii Xxapakrep. Clie1oBaTeIbHO UMEETCS BO3SMOXKHOCTh BBIOOpa MECTOIIONOKEHHS 0a3ucoB Gororpa-
¢upoBaHMS M KOHTPOJBHBIX TOYEK C MHOTOKPAaTHBIM MX HCIOJIb30BAHHEM B TCUCHHH JUINTEIBHOTO BPEMEHH, YTO CYIIe-
CTBEHHO YIPOIIAET OPTaHM3aIMI0 pabOT MO ChEMKE M 3HAYMTEIBHO COKPAIIAeT OOBEMbI T€OAE3NUYECKUX M3MEPEHUH IUIMH
6a3nCOB NPH NPUBS3KE Oa3MCHBIX U KOHTPOJIBHBIX TOUYCK.
- OcHOBHBIE TeXHOJOrn4Yeckue npouecchl nponszsoacTBa HCC kapbepoB OCTAIOTCS TAaKUMHU K€, KaK U IPU CO3AaHHU TOIIO-
Fpa(l)I/I‘IeCKI/IX MJIaHOB M BKIIIOYAIOT NOATOTOBUTECIILHBIC, ITOJICBBIC U KaMEPAJIbHBIC pa6OTI)I.
-[lonroroBurenbHble PabOTHl HAYMHAIOT C COCTABJICHHs IPOEKTa (OTOTEOAOTUTHONH cheMKU. OH JOIDKEH YAOBIETBOPSTH
CIIEAYIOLIMM TPeOOBaHHSIM:
1. obecneyeHne HEOOXOANMOMN TOYHOCTH ONPENEICHNUS TPOCTPAHCTBEHHBIX KOOPAMNHAT OT/IEIbHBIX TOYEK Kapbepa
2. MOJTHOTa 0XBaTa CheMKOH BCel HaMedaeMoil TeppUTOpUHI
3. obecredeHne AMUTENHFHOI COXPAaHHOCTH 0a3MCOB M KOPPEKTHPYEMBIX TOUCK
4. BO3MOKHOCTh MaKCUMaJIbHOTO YIPOIIEHHS KaMepalbHBIX paloT.
BrimonHeHne 3THX TpeOOBaHMU BO MHOTOM OINPEZIEISIETCST BEBIOOPOM MECT pa3MEIleHHs ChbeMOYHBIX 0a3MCOB, HalPaBICHUH
ocell cheMKH (BHJIa ChEMKH), MECT PACIIOJIOKECHMS KOHTPOJIBHBIX TOUEK C YIETOM MMEIOIIETOCsS ChbeMOYHOTO M (OTOrpam-
METPHYECKOTO 000PyIOBAHHUS.
- JUIs KaMepabHOH 00pabOTKM CTEPEOCKONMYECKUX Map MCHONB3YIOT CTEPEOKOMIIApaToOphl, YHUBEPCAIbHbIE NPUOOPHI U aB-
TOMAaTH3UPOBaHHBIE CHCTeMbI. Jlist (ortorpadupoBanuss mpumensioT (ororeogonmut Photheo 19/1318 umm dorokameps
UMK 20/1318 u UMK 30/1318
ITpu BeIOOpE Ga3uca (ororpadupoBaHusi pyKOBOICTBYIOTCS CIIEAYOLUIMMH ITPABUIIAMH:

1. bBasucel cnenyer pacronarate Tak, YT0OBI YHCIIO OBIJIO MUHUMAIBHBIM IPH BO3MOXHO OOJIBIIEM OXBaTe ChEMKH Ka-

prepa. Ha xaxxgom Oasuce cieayer 1CroiIb30BaTh HOPMaIbHBIH  PABHOOTKIOHEHHBIH, BUJIBI CHEMOK.

2. I[OJ'DKHO OBITH 00ECIICYEHO JUIMTEIIBHOC COXPAaHCHHUC 0a3UCHBIX U KOHTYPHBIX TOYCK C LECJbIO obecreueHus1 oMo JI-

akrwnE

HUTEIBHBIX CHEMOK.

3. Hanpasnenune 6a3uca JOMKHO OBITh, 0 BO3MOXHOCTH, MapaJuIeIbHbIM OCHOBHOMY HarpaBiieHHIo (ppoHTa paboT Ha
Kapbepe.

4. basucel pacnojaraioT Beiiie GoTorpapupyeMbix yUaCTKOB, YTO 00SCIIEYMBACT ChEMKY C MUHHUMAJIBHOM ILIOIIAIBIO
«MEPTBBIX IPOCTPAHCTBY»

5. [Ilpu TpaHcmOpTHOM cHCTeEMe Pa3pabOTOK ¢ BHENIHUM OTBajo0Opa3oBaHueM, 0a3uChl BHIOUPAIOT HA HETOABUIKHOM
00pTy Kapbepa, ¢ BHYTPEHHIM OTBajI000pa30BaHHEM — HA OTBAJIAX.

6. B kapwepax co CIIO)KHOW KpUBOJMHHEWHOW (POpMOil pabodMX YCTYIOB JJIsl JOCTHXKCHHUS ITOJHOTO OXBaTa ChEMKOM
BCETO Kapbepa BO3MOXKHO IMPOCKTUPOBAHKE 0a3KMCOB MPH HATIPABICHUH OCEU ChEMKH BAOJb ()POHTA PadoOT.

[IpoekT pasmemniennss 6a3ucoB (GoTorpadupoBaHNs COCTABIAIOT Ha IUaHe MacmTaboB 1:2000, HA KOTOPOM HaMeEdYaroT
TpaHUIBI CBEMOK C Ka)K]lOﬁ CTCpeOCKOHH‘IeCKOﬁ Tmapbl HA3EMHBIX CHUMKOB.
baszucel pazmemarT TakuM 00pazoM, 4ToObI 00ECTIEYUBAIOCH TIEPEKPHITHE IIIONIAAeH ChEMOK CO CMEXHBIX 0a3MCcOB ObLia
He MeHee 20%. Ha niaHe mokaspIBaloT paccTosHUE 10 AanbHed M Omkaiimed rpaHull CbeMOK ( Yy U Y a0, Ime Y
paBHo ot 80 10 160 cM B 3aBUCHMOCTH OT IpuOOpa. MHHUMAIBHO JIOIMYCTHMAasi BelM4nHa Oa3uca ¢ororpadupoBaHus BhI-
YHCISIETCS IO (hopMyIie
Bumin= Y2 ma*my/my*ft (11.1)

Tmet= 0,7 npu ¢=0°ut= 1,0 mpu $=31,5° ¢ — yron cxoca
Ymin= kK*B (11.2)

rae K = 3,5 — 4,0 k09 GHIUEHT YINTHIBAIOMIMH CBOMCTBO MEPCIEKTHBHBIX HCKaXKEHHIA.
C 1enpio UCKITIOYEHMSI BO3MOXKHBIX OIMTMOOK TP KaMepalbHOW 00paboTKe Ha3eMHBIX CHUMKOB KakJIast cTepeorapa obecrie-



YMBACTCSl KOHTPOJbHBIMU TOYKaMHU. UTOOBI NMPaBMIIBHO Pa3MECTUTh 3TH TOYKM U MPOBEPHTH OXBAT Kapbhepa CHEMKOMH, CO-
CTaBIISIIOT CXEMY pa3MEILICHUs] Oa3MCHBIX M KOPPEKTYPHBIX TOUYEK, HCIOIB3YS IS 9TOTO IUIAH TOPHBIX padoT. [l KaXaoro
6asnca 1 BUJla CbEMKH HAHOCAT OJMKHION, TABHIOI0 W OOKOBBIC IPaHUIIBl. BOKOBEIE TPaHNUIIBI, ONPEAEIISIONINE CEKTOP Che-
MOK, OOBIYHO HAHOCST C TMOMOIIb. [lajeTku clenmanHoi Ha Mpo3padHoi ocHOBE. i pa3HBIX (POTOTEOIOIUTOB CTPOUTCS IO
pasHOMY.
ITocne HaHEeCeHUS TPaHUI] CHEMOYHBIX yJaCTKOB IPOBEPSIOT OXBAT YYAaCTKOB CHEMKH IO BBICOTE, KOTOPBIE 3aBUCAT OT IIpe-
JIENIBHBIX YIJIOB HakJIOHA. J[Is pelieHus 3TOM 3afaudl TakkKe UCIOJIb3YIOT MajeTky. B pesynpraTe ycTaHaBIMBAIOT Kakue
YUYaCTKH Kapbepa HaxXxOMAATCs 3a IpefesaMy BepTUKAIbHOIO yIiia Mo 3peHus. [l 10CheMKU 3THX MECT MPOEKTUPYIOT ca-
MOCTOSITEIbHO 0a3MChI MJIM TAXEOMETPUUECKYIO CheMKY. [lociie ycTaHOBIICHHS TpaHHIl ChEMKH C 3TOT0 0a3uca IMPUCTYIAIOT K
BBIOOPY KOHTPOJBHBIX Toyek. Kaxknas crepeomapa oOecrieunBaeTcCsi TpeMsi — YETHIPbMs TOYKAMH, PacIlOJI0KEHHBIMU 10
OINpENIeIeHHON CXeMe B KaueCTBE KOHTPOJIBHBIX TOUEK, BBIOMPAIOT OTUETIMBO BUJUMBIE U YETKO OMO3HAOLINECS HA CHUMKaX
MIOCTOSIHHBIE MECTHBIE TPEIMETHI, a TaKkKe TOUYKHM MapKuIelHaepckoi omopHo# cetu. [Ipoextupys ciemyrommii 6a3uc, npu
HAHECCHUH Ha MPOEKTHYIO CXEMYy I'PaHHIl CEKTOPOB HEOOXOAMMO NMPENyCMaTPUBATh MEPEKPHITHE CO CMEXHBIMHU Oa3ncaMH.
A Tarke MCTOJIb30BaHUE 10 BO3MOXHOCTH yX€ CO3IaHHBIC KOHTPOJbHBIE TOUKH. [loneBrie paboThl pu OTOTEONOTUTHOMN
CBHEMKE COCTOST U3 PEKOTHOCIIUPOBKH MECTHOCTH CHEMKH, C IIENBIO:

1. yTOYHEHUs COCTAaBICHHOI'O TEXHHYECKOTO MPOEKTa,
CTYILEHHS Te0e3NUECKON OMTOPHON CETH U MIPUBA3KH K Helt 0a31MCOB U KOPPEKTYPHBIMU TOUKAMU
MapKHPOBKa KOPPEKTYPHBIX TOYEK
(dorocheMka yyacTka
(oromabopaTopHbIe pabOTHI, KOHTPOJIS KauyecTBa HETaTHBOB
ToTOrpaUIEcKOro AN PUPOBAHIS CHIMKOB
JOCHEMKH MEPTBBIX IIPOCTPAHCTB
BBIYHCIIEHHE paO0YNX KOOPANHAT OTIOPHBIX 0Aa3MCHBIX M KOHTPOJBHBIX TOYEK
JUIMHBI TUPEKINOHHBIX YTTIOB 0a3UCOB.

© oo N A WD

KamepanbHast 00paboTKa CHUMKOB BeJeTCA C LIeJIb COCTABJICHUS IUIaHA Kapbepa, a TakoKe IJII OIpeJeleHus NpocTpaH-
CTBEHHBIX KOOPJMHAT OTAENbHBIX ToYeK coTorpadupoBaHHbIX 00bEKTOB. OCHOBHOI! 11EJIBbI0 CHEMKH KapbepOB SIBIISECT-
csl IOACYET 00BEMOB BCKPBILIHBIX OPOJ U AOOBIYHBIX PaOOT, BHINOJIHEHHBIX 32 OINPEACICHHbIH nepuoa Bpemenu. [loa-
c4eT 00beMOB BBIHYTHIX MAacC IPOU3BOAUTCS IO MOCJIEIOBATEIEHO COCTABJICHHBIM IIJAHAM METOJaMM BEPTHUKAJIBHBIX
WM TOPU30HTAIBHBIX CEUYCHUH.

11.3 Onpenenenue nedopmannii HHXEHEPHBIX COOPYKECHUH

Jedopmannu WHXEHEPHBIX COOPYKEHUH MPOUCXOIUT O] BO3IEHCTBAEM BHENIHEH CHiIbl (HAarpy3ku). OHa MPUBOJNUT K M3-
MeHEeHHI0 (POpMBI 00BEKTa HIIH MEePEeMEIICHUI0 YaCcTHUIl ero MaTepuana. [Ipu meperpy3ke 4acTHIBI MaTepualia MOTYT yTpa-
TUTH B3aMMHYIO CBSI3b U COOpYKEHHE JIepOPMHUPYETCs WK paspyLIMTCS IOJHOCTHIO. MccienoBanne 3TUX MporeccoB HMeeT
BaXXHOE€ 3HAUYCHUEC IMPU MPOCKTUPOBAHUU U CTPOUTEJILCTBE PA3JINYHBIX HWHKCHEPHBIX COOpy)KeHI/If/'I.

Jlist u3yuenus: neopMaiiii 0ObeKTa MPUMEHSIOT reofe3ndeckue U GOTorpaMMeTpuiIeckue MeTobl. 110 JaHHBIM reoje3u-
YECKUX I/ISMepeHI/Iﬁ MOXHO OIPEACINUTb JOBOJBHO MAJbIC, PA3HECCHHLIC BO BPEMCHU INEPEMEIICHUSA TOUCK O6'I)eKTa, YTO HE
IIO3BOJIACT OLICHUTH €ro COCTOSAHUE B IICJIIOM B ﬂaHHLIﬁ MOMCHT. q)OTOFpaMMe’I'pI/I‘-IeCKI/Ie METOABI IO TOYHOCTU YCTYIAOT
re0JIe3NYECKUM, HO OHU MO3BOJISIIOT (DUKCHPOBATH IOJI0KEHHE TOUEK U3y4aeMOro 00beKTa B OJMH (PU3NUECKUH MOMEHT, YTO
JTaeT BO3MOYKHOCTH OIICHUTHh B3aUMHYIO JAe(DOpMAaIiio ToueK 00BhEKTa B IEJIOM M OT/ICIEHBIX €TI0 YacTeH.

[puatun onpenenerus nepopmanuit GM 3aximrogaeTcss B MHOTOKPaTHOM ITONyYSeHHH KOOPAMHAT TOYEK HCCIETyeMOro 00b-
€KTa TI0 U3MEPEHUsIM Ha3eMHBIX CHUMKOB M MX CPaBHEHHS C MICXOJHBIMH JAaHHBIMH WM MPOSKTHHIMHU. B HazemHOU (hoTo-
rpaMMETpHH H3ydeHHE Ne(OPMHUPYEMOro 0OBEKTa MPOU3BOIMUTCS JINOO IO OMHOYHOMY CHHUMKY, JINOO O pe3ysbTaTaM H3-
MepeHui crepeonapsl. [1epBblii MeTos Ha3bIBaeTcs (POTOrpaMMETpHUYECKUM (METO HyseBoro 0asuca) BTOpOil MeToJ — cTe-
peodoTorpaMMEeTpHIECKUM.

DoTorpaMMETPHUYECKI METOJT CTIONB3YIOT B CIIyJasx, KOTAa He0OOXOANMO OIPENeNUTh H3MEHEHHE TI0I0KEHUI TO4eK 00b-
€KTa B IUIOCKOCTH, MapajiebHON MIOCKOCTH cHUMKa. doTorpadupoBaHue MPOU3BOAUTCS C OAHOW (HOTOCTAHIMHM MHOTO-
KpaTHO, C COXPaHEHNEM 3JIEMEHTOB BHYTPEHHETO M BHEITHETO OPHEHTHPOBaHUSA (hoTokamepshl. [IepByio cheMKy NMPOHU3BOAST
cpa3y Mocie 3aBepIleHns] CTPOUTENILCTBA 00BEKTa HIIK JIO €r0 HArPY3KH U TaKyl0 CheMKY Ha3bIBaIOT ChEMKOW HYJIEBOTO IIMK-
na. [Tocnenyroniie CheMKH Ha3bIBAIOT ChbeMKaMH J1e(OPMAIIMOHHBIX IIUKIIOB.

CHUMKH KOXXJI0T0 MUKJIa U3MEPAIOT HAa CTCPCOKOMIIapaTope. Pasznoctn KoopAuHAT OJHOMMCHHBIX TOYCK CHHUMKOB Pa3HO-
MMEHHBIX IHKIJIOB XapaKTEepU3yoT o0mIylo aedopMmanuio o0ObeKTa B 3THX TOYKax. [lapamieapHOCTh MEXIY IUIOCKOCTBIO
M300PaXKEHHUsT U ITOCKOCTBIO 00BEKTA TIPH CheMKe JIOIDKHA BBILIEPKHUBATHCS ¢ TOYHOCTBIO £ 2,57,
CrepeodoTorpaMMeTpHYECKU METO MPUMEHSIETCS JUIsl OlpeAeieHus AedopMaliii NpocTpaHCTBEHHBIX 00bekToB. doTo-
rpadupoBaHne 00bEKTa BBINOJHAIOT C KOHIOB 0aszuca. OtcrosiHMe W JUIMHY 0aszuca (ororpagupoBaHUs PACCUUTHIBAIOT.
[IpuMeHseTcss HOpMANBHBINA BUI CheMKH. CHIMKH CTepPEeONaphl, MOJyYCHHBIC B KAKIOM [UKIC, H3MEPSIOT Ha CTepeoKaMIIa-
patope. CMmelieHre Touek 00beKTa ONPEIEINISIOT IO TPEM KOOPAMHATHBIM OCSIM Kak pa3HocTH KoopauHat X, Y, Z OTHOMMEH-
HBIX TOYEK.

CTepGOC’LCMKa TaKKE OCYHICCTBJISICTCA IPU YCTAHOBKE basuca HapaHHeJILHO IJIOCKOMTH 00BEKTa ¢ OLIUOKOM + 2,50



B crepo- u ¢oTorpamMMeTpuueckoM MeTogax aedopManuy ONPenessIoT 4epe3 M3MEpPEHHbIE IUIOCKUE KOOPAHMHATHI TOYEK
cHUMKOB. Taxoii crmoco® Ha3pIBaeTCs CIOCOOOM KOOPIMHAT.
J171s HOBBIMICHUS TOYHOCTH OIIPE/IeNIeHHUs Ae(OpMaLlii IPUMEHSIOT CIOCO0 CMELIeHHH .
B 3TOM CIloco6e CHHMKH TaKKe M3MEpsIoT Ha CTepeoKaMIapaTope , Ho crepeomnapa o0pa3yeTcsl 0 NPUHIMITY JEeBBIH CHU-
MOK - CHUMOK HYyJICBOTO LIMIKJIa, IIPaBbIi CHUIMOK — CHUMOK Je()OPMallMOHHOTO IIMKIIA, TOJTYYSHHBIH ¢ TOH ke TOUKH (oTo-
rpadupoBanus. [Ipu onpenenennn nepopmannii mo crocody CMENeHUH cHaYajla B CHUMKOJepXKaTelb pHOopa yCTaHABIH-
BAlOT CHUMKH HYJIEBOTO M JIe()OPMAIIMOHHOTO IIUKJIOB, MOJy4YeHHbIE IPH (oTOrpagupoBaHUU C JEBOro 0a3zuca M U3MEPSIOT
IUTOCKHE KOOPJIUHATHI X; Z; HETIOABM)KHBIX TOYEK M cMelleHne AX; 1 AZ; MOJBIKHBIX TOYEK. 3aTeM Te K€ JeHCTBHUS BBINOJ-
HSIOT JUIsi CHUMKOB ITOJIYY€HHBIX C IIPaBOil TOUKU 0a3zuca U U3MEPSIOT KOOPJMHATHI M CMEIIEHHUS 3TUX e ToueK. J[is moBbI-
LIEHUs TOYHOCTH OIpeAesieHus AedopMaliy, CheMKy HE0O0X0AMMO IPOU3BOJUTE C KOPOTKOTO OTCTOSHUS C JUIMHHO(OKYC-
HBIMH KamepaMu. TOYHOCTh ornpeziesieHus o croco0y CMEIIeHHH B 1Ba pa3a BBIIIE, YEM 110 COCO0Y KOOPIUHAT.

11.4 Tpumenenne GPS B TOpHOI MIPOMBIIITICHHOCTH
MHoOroneTH!I OIBIT, B 00JIACTH TEXHOJIOTHH CHCTEM YIPaBJICHHUS MEXaHM3MaMH, TIO3BOJIMII JIyYIlle ONPEIeIUTh OCHOBHbIE
NPUHIUIB ¥ METONKH, HEOOXOMMBIE /ISl PELICHUs! IPaKTHYECKH JIto0oi npobiemsl nHTerpaimu GPS. CnennansHoe npo-
rpaMMHOE obecliedeHHe BKIFOYaeT B ce0sl TpeXMEpHOe MOJEINPOBAaHHE MOBEPXHOCTH Kapbhepa M KoMIulekcHyto CAD - cu-
CTEMY, YTO IO3BOJIACT JIOTHYESCKU IIEPEHECTH 3allJIaHMPOBAHHBIE IIPOSKTHI U3 KaMepalbHBIX YCIIOBHIl B mojieBble. [lanee pac-
CMOTPHM JaHHBIC [0 HEKOTOPHIM OCHOBHBIM HAMPABJICHHUAM UCIONB30BaHus GPS B ropHOI MPOMBIIUICHHOCTH:

Ynpasnenue OypoBbIM 000pyIOBaHUEM

VYnpasnenue OypoBbIMU cTaHKaMu ¢ oMoIibio GPS mo3BosisieT MOBBICUTH KaK TOYHOCTD, TaK U MPOU3BOIUTEILHOCTD Oypo-
BbIX paboT. B atom cnydae GPS mpuemHuK ycTaHaBIUBaeTCs Ha OYpOBOM CTaHKE, U UCIONB3Ys AubPepeHIIUaIbHYIO KOP-
PEKIIMIO CITyTHUKOBOTO PAIMOCUTHAIIA B PEIKHME PEabHOTO BPEMEHH, HENPEPHIBHO BBIYHCIISIET KOOPIAUHATHI CTPEIIbI CTAHKA.
Cuctema ynpasieHusi paboTaeT KPyriioCyTOYHO U MPH JIF00BIX MOTOHBIX YCIOBHSX, TOITOMY paboTa He OyIeT CAepKUBATh-
Csl M3-3a IUIOXOH MOro/bl MM OTCYTCTBHS MAapKIIeHaepoB. BypoBble CTaHKM MOTYT MEPEABUIAThCS MO 3alIaHUPOBAHHON
ceTke OypeHHsi 63 HEOOXOMMOCTH €€ MPEIBAPUTENBLHON Pa3METKH HA MECTHOCTH, YTO HUCKIIOYAET LENbIA 3Tam OypOBBIX
pabot. HeoOxoaumyro asist 3TOro HHGOpMaIuo 00PTOBOM KOMITBIOTEP OYPOBOTO CTaHKA MOJIyYacT 10 PaguOKaHAIy U3 JHC-
TNETYCPCKOIo LCHTpPA. Tounbie KOOPJAUHATHI HpO6ypeHHLIX CKBa>XHH B I[aJ'H)HeI‘/IIHIeM MOTyT 6I)ITB BKJIFOUYCHBI B COCTaB JaHHBIX
MOHHUTOPHHIa OYPOBBIX PaboT ISl CO3aHHs HOAPOOHBIX UTOTOBBIX OTYETOB.

VYpasiieHUuE 3KCKaBaTOPAMHU

YcTaHoBKa Ha OOPTY YKCKABATOPOB M MOTPY3UUKOB CHUCTEM YIpPaBIIEHUS, 00ECTIEYUBAIONIUX CAHTUMETPOBYIO TOUHOCTb, UC-
KJIFOYaeT JOPOTOCTOsIINE PabOThl MapKIIEHIEPCKUX OpUraj 1o pasMeTke MeCTHOCTH. MaIIMHUCTBI 000PYIOBaHHUS MOTYT C
BBICOKOIH TOUYHOCTBIO BBIACPKUBATH MPOCKTHLIE OTMETKHU, NUCIIOJIb3Ys BU3YyaJIbHYIO I/IH(i)OpMaHI/IIO Ha CIICIHAJIbHBIX OUCIIICAX,
KOTOpBIE MOHTHPYIOTCS B KabuHe 3KkckaBaTopa. Ilockonbky GPS nmpueMHUK HENpephIBHO ONpeenseT TOYHOE MECTOIOIOXK e-
HHUe KOBIIIa, HH(pOpPMANHKs O TPAHUIIAX BEIPAOOTKH U O CTPYKTYpE PYIHOIO TeJia MOXKET aBTOMATHYECKH IOCTYNAaTh B €IUHYIO
CHCTeMY YNpaBJeHUs KapbepHbIMU paboTamu. B 3TOM cityuae Taxoke oTrasaeT He0OX0AMMOCTD B TEKYIIEH MapKIIeHIepCKOi
ChEMKE HKCKaBaTOPHOTO 3a00s1, MOCKOJBKY 3Ta CheMKa BEJETCSl B aBTOMaTH4YecKoM peskuMe. Hammume mocrosHHO#M mudpo-
BOW PaJHOCBS3H C AUCHETYEPCKUM ITYHKTOM ITO3BOJISIET ONIEPATUBHO M3MEHITHh TEXHUUECKOE 3a/1aHne. BO3MOXKHOCTH TOUHO-
TO yHpaBJIeHHs] pPadOYMMH OpPTaHAMH JIpar MO3BOJISIET ITPOM3BECTH OLICHKY HanOoJiee SKOHOMUYHON T€OMETPHN BBIPAOOTKH, a
TaKke UMETh IU(POBYIO KapTy IpakHOTO 32005 Ha J11000if MOMEHT BPEMEHH.

3eMirsHbIC paboTHI

3HaHHEe TOYHOTO MECTOIOIOKEHHS HOXa Oyibl03epa W rpeiiepa B 1000 MOMEHT BPEMEHH ITO3BOJISIET CYIIECTBEH-
HO CHHU3HMTH CTOMMOCTH padOT, CBSI3aHHBIX C pa3pabOTKOI M peKyJIbTHBAIMEH YJacTKOB 3eMHOH HOBepxHOCTH. [leii-
CTBHSI MallIMHUCTOB OYJIb/I03€POB U IPEHIEPOB MOTYT HANpPaBISATHCS 06€3 HEOOXOANMOCTH BBIHOCA B HATYPY IPOSKTHOM
MIOBEPXHOCTH WM epeenki paboTel. HempepslBHO 0OHOBIIsIeMast peasibHas udpoBas kapra pabouero ydacTka cpas-
HUBAETCS C MPOEKTHOH, MPH 3TOM ONpEeAEIsIeTCsS ONTUMAIBHBIN MapumIpyT IBIDKEHHS pabodero MexaHm3Ma, 3arryomie-
HHUE HOXKa U IpyTHe padodre nmapaMeTphl. ITO COXPAHUT JOPOTOCTOSIIEE BPEMS U TOIUIMBO, a TAK)KE TOBBICUT Ka4eCTBO
paboThI M OTYETHON TOKYMEHTAuU. PaboOTHI MO PeKyIbTUBAIIMH MIPOBOIITCS ¢ MUHUMAIBHBIMH 3aTpaTaMy, IPU 3TOM
rapaHTHpyeTCs YIOPSA0YCHHOE HAJIOKEHNE HIDKHIX M BEPXHHUX CJIOEB MOYBHI.

T'nasa 12 Oco0eHHOCTH OCHOBHBIX 0T€YeCTBEHHBIX (POTOrpaMMeTPHYECKHX CTAHIMI
11.1 ITaker PHOTMOD SP

PHOTMOD 5T0 Ha3BaHWE POTPaMMHOTO OOCCIICYCHUE IS IEPCOHATBHBIX KOMITBIOTEPOB 1O IH(POBOit 00paboT-
KH CHUMKOB, KOTOpOe OBLITO pa3padoTaHo, IIOCTOSHHO COBEPILICHCTBYETCS U BHeApsieTcs komnanueii Pakypc (Mocksa). Kom-
naHus Obl1a ocHoBaHa B 1993 roay, u B HacTosilIee BpeMst €e IPOIYKIHs YCIIEIHO YKCITyaTUPYETCsl HA MHOTUX MPEATIPH si-
tusix Poceun, crpanax CHI™ u ganbpHero 3apy0esxss. OmHuM u3 mepBeix ee nmpoayktoB u 661 PHOTMOD SP, xoropsrii opu-
E€HTHUPOBAJICS, TIPEXJIe BCEro, Ha 00pa0dOTKy Ha3eMHBIM CHUMKOB. OH MIMeNl MOIYJIbHYIO CTPYKTYPY, U 00ECTIEUHBAIL: TIOCTPO-



€HHe MOJAEJEH 110 Tape CHUMKOB 1 MX BHEIIHEC OPUCHTHUPOBAHKE; OCTPOCHHE IM(POBBIX MoJeNeH penbeda u paboTy ¢ HU-
MH; TpaHC(HOPMUPOBAHNE CHUMKOB M BeKTOpH3anuio. K cokaleHuio, 3TO HalpaBJICHHE IOKAa HE MOIYYWIO AAITbHEHUIIEro
passutus. 3atem mosiBuiics PHOTMOD AT, oGecrieunBatonuii 00paboTKy OJ0Ka CHHMKOB, COCTOSIIETO M3 HECKOIBKHX
MapuipyToB. [Tocnenuss sepcust PHOTMOD 3.51

DXF, mis ncnonp30BaHUs B APYTUX MPUIOKCHUAX.
JloCTOMHCTBOM MpOrpamMMBbl SBIISIETCS BOZMOXKHOCTE ocTpoeHuss LIMP B aBToMaTudeckoM pexume ¢ BO3MOKHOCTBIO IOCTIE-
JIYIOIIEro py4Horo penakrupoBanus. [Ipouenypa obecrieunBaer:
- OO6paboTKy CHUMKOB IEHTPAIFHON MPOCKINN U CKaHEPHBIX H300paskeHHH.

- BrmonHenne 6:109HOM (HOTOTPHAHTYIISAIIHH.

- Co3nanue nnugpoBbIX MoJelNeil penbeda.

- Co3nanue oprooTorniana.

- Bekropuszanuro B ctepeopexuMe 1 10 opTodoToIuiany.
- CospmaHue U reyarth IEKTPOHHBIX KapT.

- KanuOpoBKy IUIaHIIETHBIX TOIUTPahUISCKUX CKAHEPOB.

Pexomenyembie TpeOOBaHUS K MPOrPAMMHBIM U allllapaTHBIM cpezcTBaM: nporeccop Pentium IV 2 GHc; omnepa-
TuBHas namath 512 MB; onepanumonnas cucrema Windows 2000; rpagudeckast kapra True color, 64 MB, annapartnas noj-
nepxxka OpenGL quad-buffering. K momonautensHOMy 000py/10BaHHIO OTHOCAT JKUAKOKPUCTAIMYECKHE (3aTBOPHbIC) U aHa-
riuduyecKue OYKY JUIsl CTepeOHa0I0ICHUH U CIIEHUATM3UPOBAaHHYO 10-KHOIIOYHYIO MBIIIb.

braropapst ruOKoit MOAyJIEHOM CTPYKTYpe U ceTeBbIM Bo3MOKHOCTSIM PHOTMOD MoxeT Hcronb30BaThCst Kak:
- JlokxanbHast NONHO(YHKIMOHANBHAS HU(POBast poTorpaMMeTpryYecKast CTAaHIHSL.

- Pacnpez[eﬂeHHaﬂ CCTCBas cpela I pealn3dalun OOJIBIINX IIPOCKTOB

- JlomosHuTeNBHBIE paboure MecTa K UMetomuMcs GpoTorpaMMmerpudeckum cucteMam tuna Helava, Integraf mist Bbimos-
HEHHs HanboJee TPYAOEMKHIX ONepaluil (CTepeoBEeKTOPU3AINHI, IIOCTPOCHUS U penakTupoBanus [[MP).

Kak ormeuanocs, PHOTMOD SP xopomo agantupoBas ans HazeMHO#H (oTtorpammerpun. OH MHOTOMOIYITBHBIN 1
BKJTIOYAeCT:
1. OcHoBHol Monynb. OH MpegHa3HAueH, TJIaBHBIM 00pa3oM, JIIsi IOCTPOSHUSI MOJIEIU 10 Nape CHUMKOB U €€ BHEIIHET0

OpPUCHTHUPOBAHUA.

2. Monyns crepeoBekropuzanun (StereoDraw) — ciyXuT AJIs1 HOCTPOCHUS U PEJAKTHPOBAHUS B MOHO HJIM CTEPEOPERUME
BH3yaJIN3aI[M BEKTOPHBIX OOBEKTOB: TOYEK, OJMINHHIH, TIOJTUIOHOB U IPAMOYTOJIEHUKOB.

3. TIlIporpammusrii Moxyms co3ganus mudpoBeix mopeneit penseda (LIMP mwm DTM (Digital Terrain Model)). On He MO-
KET IKCIUTyaTHPOBATHCSI aBTOHOMHO, MOCKOJIBKY MCIOJB3YET Pe3yabTaThl MPOLEAYpP B3aMMHOTO W BHEIIHETO OPHEHTH-
poBanust, B moayiasix PHOTOMOD SP. Moayne npeaHa3HaueH: sl mocTpoenus U Bu3yanuzauuu LIMP uccnegyemoro
o0BexTa B BuAe npocTpaHcTBeHHOH cetn TpuaHryisimuy TIN (Triangulation Irregular Network); ananmsa u penakTupo-
BaHUS MOJIENIN B PEKUMaX MOHO U CTEPEOCKOIMYECKOT0 0TOOpakeHus; (POPMHPOBAHUS B aBTOMATHIECKOM PEXHME Op-
TOTpaHC(HOPMHUPOBAHHBIX H300paKEHUH; pacyeTa U BU3yalIn3alun ropusonTaneit; sxcriopta LIMP (TIN) B pacmpoctpa-
HEHHbIE BEKTOPHBIE ()OPMATHI U T. 1.

4. Moaynb VectOr - 910 (hakTHUeCKH TeOMHPOPMAITMOHHAS CUCTeMa, TIPpeHa3HAYCHHAS TSI CO3/IaHUs W PEIaKTHPOBAHHMSI
ANEKTPOHHBIX KapT, PemICHHs THUIOBBIX MPUKIAAHBIX 3a7a4 M pa3paboTku cnermanm3upoBaHHbeix [ MC-mpunoxennii B
cpene Windows 95, 98, Windows NT u Windows CE. Cucrema mo3BOJIsieT CO34aBaTh BEKTOPHBIE, PACTPOBBIE U MaT-
pHUYHBIE KapTHI, & TAKXKE OTIEPaTHBHO OOHOBIATH PA3NUYHYI0 HH(GOPMAIIHIO O MECTHOCTH.

[pu peanuzanny HOBOTO MPOEKTa pabOTy HAYMHAOT C OCHOBHOTO MOIYJIA. [IpeBapuTeIbHO CHUMKH (€CIIH OHM He
U(POBLIE) CKAHUPYIOT C YUETOM H3IIOKEHHBIX BBIIIE peKoMeHaanuid. Ho crieryer HOMHUTE, 9TO Ype3MEPHO 3aBBILATE YPO-
BEHb paspelieHus Heleliecoo0pasHo, Tak Kak pe3Ko Bo3pacTacT o0beM o0pabareiBaeMoil WH(POPMAIMH, YTO TPHBOIMT K
TpyaHOCTSAM B paboTte. JJisT KOMIEHCAIMA UCKaXEHUH BO3HUKAIONIMX TPU MCTIOIH30BAaHUH MOJUTPAYUIECKOTO CKaHepa WC-
HOJIb3YIOT CIELUAIBHYIO TEXHOJIOTUIO, KOTOPas BKIKYAET: CKAHMPOBAHUE KATUOPOBOUHOM CETKH, PACYET MOJIS MCKAXKEHHUS
CKaHepa M KOPPEKLHIO IM(POBOro CHUMKa ¢ OMOIIBI0 nporpamMmbl Scan-Correct. Coxpausth LuppPOBbIE CHUMKH CIEAYET B
¢dopmate .bmp



JHanee co3maercs 0a3a JaHHBIX, B KOTOPOH XPaHATCSA HCXOAHBIE NH(POBBIE CHUMKHU U OyIyT XpaHHUTHCS BCE IPYTHE
n300pakeHNs M TaHHbBIE, TIOSABICHNE KOTOPHIX CBA3aHO C MOCTPOCHNWEM M BHEITHUM OPHEHTHpPOBaHHMEM Mojend. B mporecce
paboTHI MOXKET OBITH CO3JJTAaHO HECKOJIBKO 0a3 JaHHBIX, HO paboTaTh MOXKHO TOJBKO C TEKYIIEH.

OxHo 0a3bl JaHHBIX SBIIETCSA OAHUM U3 OCHOBHBIX AJIEMEHTOB MHTEpdeiica nmporpaMmel. OHO CIYKHT UL OTOOpa-
KCHHS MHPOPMALIMH O TEKyIIe 0a3e NaHHBIX U IJIs BHITOTHEHHS Oolepannii Hall ee oObekraMu. OCHOBHBIMH TaKHUMH OTIepa-
IUSIMH SIBITIOTCS: BBOJI HCXOIHOM CTepeoraphl; BHyTpEHHEe OPHEHTHPOBAHNE CHIMKOB, T€OTIPHBSI3Ka JEBOTO CHIMKA; obec-
NeYeHne crepeonapsl HA0OPOM COOTBETCTBEHHBIX TOUEK; B3AUMHOE OPUEHTHPOBAHNE CHUMKOB (IIOCTPOSHUE MOJIEIN); TIepe-
HECEHHUE OMO3HAKOB Ha MpaBblii CHUMOK, BHELITHEE OPUEHTUPOBAHUE MOJIEIH, BBIXO U3 MOIYJIsI OPUEHTUPOBAHUS C COXpaHe-
HHEM I0JTy4eHHBIX pe3yJbTaTOB. PaccMOTpHUM KaXIyto U3 OIEpaliii B OTIEIBHOCTH, HO KOHEYHO 03 JIeTaIH3aliH.

Jist Toro, 4TOOBI BBECTH CHUMKH HY)KHO BOCIOJIB30BaThCSl BUPTYaIbHBIMH KJIaBHIIIAMU JICBBII/IPaBbI B OKHE 0a3bl
JIAaHHBIX W yKa3aTb B JUaJlOTOBOM OKHE MyTh M MMs bmp ¢aiina, conepikaluero cooTseTcTBylomee n3odpaxenue. [Ipu BbI-
TIOJTHEHHUH OTIEPALlH [IBETHBIE CHUMKH MOKHO IIpeoOpa3oBaTh B YepHO-Oelble 1 U3MEHUTh MacIiTad H300paKeHus..

B mporecce BHyTpeHHETO OPHUCHTUPOBAHHS CHUMKOB (BHPTyasIbHAs KJIABHIA BHYTPCHHEE OPHEHTHPOBAHUE) C IIO-
MOIIBI0 MapKU YKa3bIBAIOTCS KOOPAWHATHBIE METKH Ha JIEBOM M NMPAaBOM CHUMKAaX, ITOJIOKEHUE TJIABHOW TOYKH (CMEICHHE
oowexTHBa). KpoMe Toro, BBomuTCS (POKYCHOE PacCTOSIHAE CHUMKOB, PACCTOSHUS MEXIY KOOPIUHATHBIMH METKaMH U JTHC-
TOpPCHS, €CITM OHHM M3BECTHBHL. B KadecTBe eAWHUI] M3MEPEHHs BHIOMPAIOT MIUIIMMETPHI WIIH MHUKCENBl. [lepecueTr u3 omHOM
CHCTEMBI B JIPYTYIO JICTKO BBIITOIHHUTH, €CIIA H3BECTHO pa3pelicHre CKaHWPOBAHUS, KOTOPOE BBOJUTCS IPH MEPBOM 3aIyCKe
0a3bl.

I'eonpuBsizka BKIIOYAaeT BBIOOP CUCTEMBI KOOPAMHAT, HAHECEHUE Ha JIEBBIM CHUMOK OIO3HAaKOB M OMOPHBIX OTpe3-
KOB, €CJIH TaKue ecTh (10 99 equHHUI KaXKI0TO U3 00BEKTOB), BBEJACHHE KOOPIUHAT TOUeK Oasuca. Bo3MoskeH U mporiece pe-
JaKTUPpOBaHUA.

B mporpamme mpeaycMoTpeHo, 4TO ISl B3AUMHOTO OPHEHTUPOBAHUSI CHUMKOB HEOOXOANMO MMETh KaK MUHHMYM 8
COOTBETCTBCHHBIX TOYCK. HepBLIe TpH BBOOATCA BPYUHYIO, HO UX IMOJIOKEHUE MOXKCET OBITH YTOYHCHO C NOMOIIBIO MEXaHU3-
Ma KOPpEILIIUH. 3aTeM MOXET OBITh 3a/JIeHCTBOBAaH MEXaHW3M aBTOMAaTHYECKOTO JOOaBICHHS COOTBETCTBEHHBIX TOYCK. B
mporiecce BEIOOpa TOUEK Ha SKpaH BBIJACTCS COOOMICHNE 0 BeNninHe K03 duimerTa koppensnumu. XopoIIo Koraa oH oojee
0.9, HO make ¥ B 3TOM ciTydae KOPPEIIIUOHHBIN MEXaHH3M J]aeT COOH U OIepaTopy HEOOXOIUMO OCYIIECTBIATh BU3YaIbHBIN
KOHTPOJb. B mporiecce ux BBeIEHIUS MOKHO 3aHUMATHCS pEIaKTHPOBAHUEM.

[Ipu B3auMHOM OpPHEHTHPOBAHWH IIPOTpaMMa OIPENeNIeT B3aUMHOE YTIIOBOE PACIIONOKCHUE CHUMKOB B MOMCHT
CBEMKH W TIpeodpa3yeT UCXOTHBIE M300paKeHUs B TpaHC(HOpPMHUpPOBaHHBIC. VX elle Ha3bIBalOT SMUIIOJSIPHEIME CHUMKAMH.
Takue 1/1306pa>1<eH1/1;1 HUMCIOT TC KC€ LCHTPLI HpOGKHHﬁ, HO OTJIHNYAKTCA TEM, YTO COOTBCTCTBCHHBLIC TOYKH Ha HUX HUMCIOT
MPaKTUYECKU OAMHAKOBBIC y- KOOPAUHATHI, YTO 3HAYUTCIIbHO YCKOPACT aBTOMATHYECKHUM MOUCK COOTBETCTBEHHBIX TOYEK U
BBINIOJTHEHUE OCHOBAHHBIX Ha HEM omepanuii u3mepeHui u apromatudeckoro noctpoenust LIMP. Ilpu usBecTHhIX nmapamer-
pax BHYTPEHHET0 OPUEHTHPOBAHUS, IPOrpaMMa UCIIOIb3YyeT KJIACCHYECKHE YPaBHEHHS KOJTMHEAPHOCTH JJIsl MHOXKECTBA Tap
COOTBETCTBCHHBLIX TOYECK, 3aJaBA€MbIX B IOJIYaBTOMATUYECKOM PEKUME. CyI_[IeCTBeHHI)IM MPpEUMYyHIICCTBOM IMPOTPaMMBbI sIB-
JIAETCA BO3MOKHOCTDb IPOBEJICHNUA B3aUMHOT'O OPUECHTUPOBAHUSA MTPU HETOYHOM 3HAHUU MMAapaMETPOB BHYTPEHHET'O OPUCHTHU-
POBaHUS, YTO JENIACT BOZMOKHBIM HCIIOJIB30BaHUE MPOTPaMMBI B 33Jja4aX ¢ HETIOJHBIM Ha0OpOM UCXOTHBIX TAaHHBIX. B3anwm-
HOE OPHEHTHPOBAHHUE BBHIMTOJHACTCS, €CIIM COOTBETCTBEHHBIX TOUYCK HE MECHEEe 8§ Ha)KaTHEM Ha COOTBETCTBYIOIIYIO BHPTYallb-
HYIO KJIaBHIIY. B pe3yipraTe Ha SKpaHe MOSBISIETCS COOOIICHHE, B KOTOPOM YKa3BbIBAIOTCS DJIEMEHTHI B3aMMHOTO OPHEHTH-
poBaHHUS B 0Aa3HMCHOW CHCTEME KOOPAWHAT (eCIH pelIeHHe HaiileHO) MaKCHMallbHOE 3HaueHHE OCTATOYHOTO TOMEPEYHOTO
mapajjiakca B MHKCeJaX W ero cpefHee 3HaueHHe. MOXKHO BBI3BaTh TAONIHUIy COOTBETCTBEHHBIX TOYCK C ITapajulakcaMu Ha
KaXI0¥ M3 HUX, YTO TO3BOJISICT TUIOXHE TOYKHU yIAUTh M B3aUMHOE OPUCHTUPOBAHKE MTOBTOPUTH. CUUTACTCS IPHEMIIEMBIM,
€CJIM OCTaTOYHBIE TONIEPEYHbIE MapaUIaKCHl IO BEJIMYMHE HE MPEBOCXOAAT OJHOTO MHKCEa.

IIponenypa abcomoTHOTO (BHEUTHET0) OPUEHTHPOBAHUS MOJENU CIYXKUT JJIS ONpeAesieHUs HapaMeTpoB ee Ipo-
CTPaHCTBCHHOI'O M YIJIOBOT'O PACHOJIOKCHUA IO UMECIOIIMUMCA OIMMOPHBIM JJaHHBIM. B kauectBe OINOPHBIX AAHHBIX MOTYT HC-
TIOJIb30BATHCS ONMOPHBIC TOYKU U (I/IJ'II/I) OIIOPHBIC OTPE3KU. B 3aBucMMOCTH OT KOJIMYECTBA U THUIIA HCIOJIB3YyEMbIX OINOPHBIX
JTAaHHBIX, MPOIEAypa aOCOTIOTHOTO OPUEHTHPOBAHKS MO3BOJISIET IIOCTPOUTH MO0 CBOOOIHYIO MOJIENb, HMEIOIIYIO IPaBIIIb-
HBII MacmTad, HO IPOU3BOJIBHYIO OPUEHTALMIO B IPOCTPAHCTBE, JIMOO MOJIENb B TIOJIb30BATENILCKON CHCTEME KOOpAMHAT (B
TOW cHCTeMe KOOPJHMHAT, B KOTOPOH 3aJaHbl OMOPHbBIE TOUKH). [l mocTpoeHust cBOOOHOM Moiesin He00X0IUM JIMIIb OWH
(qutst GoJpLIEl TOYHOCTH JydlIe J(Ba) OIOPHBIA OTPE30K, a JUISl TOCTPOSHHS MOJIENN B TI0JIb30BATENLCKOI CHCTEME KOOPIH-
HaT — HE MEHee YEThIPEeX OMOPHBIX TOYEK, ¢ m3BecTHBIMU X, Y, Z KoopauHaTaMu. M30bITOYHOE KOIMYECTBO ONOPHBIX JaH-
HBIX MI03BOJISIET KOMIICHCHPOBATH OIIMOKH, BHECCHHBIE HA 3Talle B3aMMHOTO OPHEHTHPOBAHMUS M3-32 HETOYHOCTH IIapaMeTpoOB
BHYTPEHHET'0 OPUEHTHPOBAHHSI.

Ilepen BHEITHIM OPHUEHTHPOBAHNEM MOJIEIH CIEAyeT IEPEHECTH OMTO3HAKH C IPABOTO CHUMKA Ha JIeBBIH. [ aToro
MOJKHO HCTIONIB30BaTh KOPPEISAIMOHHBIN MEXaHU3M, HO €Cli KOA(GGHUIMEHT KOPPENAIHH MaJl, TO JIy4Ile 3TO CAeIaTh Bpyd-
HYIO.

ITocne omepannu mepeHoca OMO3HAKOB BHITIOIHAETCS BHEIIHEe (aOCONOTHOE OpHeHTHpoBaHue) Moenu. [Ipu atom
B IPOLECC YpaBHUBAHWA MOKHO BKJIIOUAaTh U HE BKIIFOYATh TOYKH 6a31/1ca, KOPPEKTUPOBATH CIIMCOK MCIIOJIB3YyEMBIX OITO3HA-
KOB, p€IaKTUPOBATh UX KOOPAWHATHI U T.[. OcHOBHBIE PE3YyIbTaThl BHCITHETO OPUCHTUPOBAHMSA MTOKA3bIBAKOTCA B OKHE, KO-
TOpOE SIBJISICTCS MPEIMETOM aHaiau3a. Eciu pe3yiabTaThl yOBIETBOPUTEIBHBI, U3 MOYJISl MOXKHO BBIXOJHUTH C COXpaHEHHEM
pesynbrara. [IporpaMMa BBITIOJIHUT TpaHCHOPMHUPOBaHHE H300pakeHHe U cHOPMHUPYET CTEPEON300paKeHNE, KOTOPOE MO K-
HO paccMaTpuBaTh yxke B Jpyrom moayie StereoDraw.

PaccmaTpuBaTh cTepeokapTHHY B YKa3aHHOM BBIIIE MOAYJIE, MOXXHO HCIOJIB3Ys aHArIM(pUYECKUEe WM 3aTBOPHBIC
ouku (1o BeIOOPY). IIpocTpaHcTBEeHHAs M3MEpHUTENbHAS MapKa YIPaBIsieTCsl KaK C KJIaBUATyphl, TAK U MBIIIBI0. MOXKHO HC-



M0JIb30BaTh U Koppenarop. Ha skpaHe oToOpakaloTcss IPOCTPaHCTBEHHBIC KOOPANHATHI MapKu. MOayIb SIBISIETCSI OCHOBHBIM
IpU cheMKe noapoOHOoCcTell. OCHOBHBIMU 3JIEMEHTAaMH, KOTOPBIE MOXKHO HCIIOIb30BaTh [P HAHECEHUH CUTYALUH U penbeda
SIBISIFOTCSI BEKTOPHBIE OOBEKTHI: TOUKA, MOJIWINHHMS, TIOJIUTOH U NMPSIMOYTOIbHUK. Kaskabli M3 BEKTOPHBIX 00BEKTOB MMEET
Ha0Op XapaKTEepPHU3YIOIIUX €ro napamMerpoB. YacTb U3 HUX 337aeTcs ¢ HOMOIIBIO TaONUIBI KOJOB, KOTOPYIO MOXKHO PEJaKTH-
POBaTh W IOTOJHATE B COOTBETCTBHHU C XapaKTEPOM M3MepAeMOoro o0bekTa. OOBEKTH MOTYT OBITh CIPYNIHPOBAHBI 11O CIIO-
siMm. Co3jaHHBIE BEKTOPHBIE OOBEKTH MOTYT OBITh COXPAHEHBI, HCIOJIB30BAHKI TSI TIOCTPOCHUS I poBoii Mozeneil penbeda
(Moxmynp DTM) unm sxciopTHpPOBaHbI B Ipyrie BeKTOpHbIE (hopMaThl, HanpuMep noctpoeHust LIMP ocHoBaHa Ha aBTOMaTH-
YECKOM BBIYHCIIEHHH C MOMOIIBI0 KOPPEISHOHHOTO alrOPUTMa MIPOCTPAHCTBEHHBIX KOOPAWHAT HaOOpa TOYeK M300paske-
HUSl, ONpeAeNsieMbIX PETYIISIPHON CETKOMN, pa3Mep U MOJIOKEHUE KOTOpoi 3aiaeTcs nosuszoBaTteneM. [IMP no3Bonser snerko u
C BBICOKOW TOYHOCTBIO IIOJy4aTh OPTOM300paKeHNE M UCIOJB30BaTh €ro B KAYECTBE PACTPOBOM MOIJIONKKH MPU CO3AAHUH
BEKTOPHBIX 00beKTOB. BHyTpeHHHH (opmar opron3o0pakeHHs: HECET IOJIHYIO MPOCTPAHCTBEHHYIO MH(OpMALUIO O TOYKax
MECTHOCTH, YTO IO3BOJISICT BHIYUCIATH PeabHbIe METPUYECKUE XapaKTEPUCTHKH BEKTOPHBIX 00beKTOB. CHCTEMa MO3BOISET
CTPOUTH MOJIYTOHOBOE N300pakeHHE ITOBEPXHOCTHU penbeda, MPOM3BOANTD BRICOTHYIO OKPAcKy penbeda, HaTATHBATh peaiu-
cTHYHOE (JIEBOE) M300pakeHNE Ha CETOYHYIO MOJEIb U BHU3YaIM3UPOBATH MOIYYECHHYIO MMOBEPXHOCTh B IMPOU3BOJIBHOM pa-
Kypce.

B nporpammaoMm Moxyne DTM mpemycMoTpeHB! 4eTbipe crioco0a IOCTPOSHUS MOJETH penbeda: peryispHas, agaim-
TUBHAs, TJIAIKas 1 ONTUMHU3UPOBaHHas. “PeryispHas ” MoJenb MpeaycMaTpHBAeT ONpEeIeHHE HCKOMBIX TPEXMEPHBIX KO-
opawHAT penbeda BO BCEX 3aJaHHBIX TOYKaX MOJENBHOU ceTkH. Bapmant “I'mamkas” Momens mo HaOOpy Todek (ITUKETOB)
CTPOUT MHTEPIOJISIIMOHHYIO TIOBEPXHOCTh HA PACTPOBOM M300pakeHWH. BriOop BapuaHnTta “AnantiBHas’” MOJAEIb PEKOMEH-
JIyeTCsl UCIIOJIb30BaTh MPH 00paboTKe M300paXKeHWi CO 3HAYUTENBbHBIMH OJHOCTOPOHHHUMHM OOJACTSIMH WM JIOCTAaTOYHO
IJIaAKMMHU TTOBepXHOCTAMU. IIpn BHECEHNN 3HAUUTENbHBIX U3MEHEHHUH B MOJENb NIPU PYYHOM €€ pelakKTUPOBAHUN PEKOMEH-
JyeTcs UCTIOJIb30BaTh BapHaHT “OnTumMusanus’.

12.2 ITaker PHOTMOD AT

[porpammasnii Mogyss PHOTOMOD AT ciyXuT IJIs BBIIOJHEHHST KOMILIEKCa paboT 1O TMOCTPOCHUIO B ypaBHU-
BaHWIO MapHIPYTHBIX M OJOYHBIX CETEH MPOCTPAHCTBEHHOH (OTOTPHAHTYISAIHMH. DTOT MOAYIh MOXKET OBITh MCIOJIB30BaH
KaK aBTOHOMHasI CHICTEMa I B Ka4eCTBE COCTaBHOW YacTH HU(PPOBoii poTorpamMmmeTpudeckoit cuctemst PHOTOMOD.

Ipu ucnonpzoBarnnu moxynst PHOTOMOD AT» B cocraBe cuctemsl PHOTOMOD koneuHOi#t ienpro pabot mo
MOCTPOCHHIO ¥ YPABHUBAHHUIO CETeH (POTOTPUAHTYIISIIUM SIBJISIETCS ONpe/ieNieHHe 3HAYSHUH JIEMEHTOB BHEIITHETO OpPHUEH-
TUPOBaHMsI CHUIMKOB, KOTOPBIE UCIIOJIB3YIOTCS IIPH MOCIEAYIONel poTorpaMmeTpudeckoil 00paboTke crepeonap CHUM-
KOB B niporpamMMHbIX Moayisix DTM u StereoDraw. B aTom cityuae npu noctpoeHnn cetd (POTOTPUAHTYIISLUKN HET He00-
XO/IMMOCTH BBIOMPATH CBSI3YIOLIME TOYKH HA N300paKEHHUSX YETKUX KOHTYPOB MECTHOCTH, TaK KaK WACHTU(UKALUS CO-
OTBETCTBEHHBIX H300paXeHUH CBS3YIONINX TOUEK Ha BCEX MEPEKPHIBAIOIINXCS CHUMKaX MPOU3BOJUTCS aBTOMaTHIECKH C
MTOMOIIIBI0 KOPPETISATOPA WM HHTEPAKTUBHO CTEPEOCKOIMUIECKH.

Ecnu ororpuaHryssiums BBIIONHSAETCS AT ONPEIeNICHNs] KOOPJUHAT U BBICOT TOYEK, UCIIOIb3YEMbIX KaK OIIOPHBIE
IpH TIocieaytomei GpororpamMmmerprudeckoil 00padoTKe OMHOYHBIX U CTEpeoIiap CHUMKOB, TO 3TH TOYKH HEOOXOANMO BHIOH-
paTth Ha H300paKEHUSIX YETKUX KOHTYPOB MECTHOCTH.

[porpammusnii Moxyns PHOTOMOD AT cocrout u3 2-x 0:10k0B: MeHemxkep mpoekToB 1 QOTOTPpHUAHTYIISIIHSL.

[uanoroBoe okHO MeHekepa NpoekToB uMeeT 2 3akiaaku: [Ipoextsr; Kamepsl.

JnanoroBoe OKHO POEKTOB COAEPKHT CITMCOK NMPOEKTOB, CO3JaHHBIX HA JAHHOH CTAHIMM C yKa3aHHEM YHHKaJIbHO-
I'0 UIMEHH | JaThl co3aHusa. CMCOK MPOEKTOB MOYKHO COPTUPOBATh 110 UMEHH WM JAaTe CO3JaHMs Ha)KaTHeM Ha COOTBET-
CTBYIOLIMH 3ar0JIOBOK.

3aknaaka Kamepsl peiHa3HaueHa Al CO3JIaHUs M PeIaKTHPOBaHMs KaTajiora CheMOYHbIX KaMep.
OcHOBHBIE 3Talbl POTOTPHAHTYIIALINH:

1. ®dopmupoBanue Gioka.

2. BHyTpeHHee OpHEHTHPOBAHUE.

3. Co3pnaHue karaiora OnopHbIX TOYEK.

4. V3MepeHne ONOpHBIX TOUYEK HA CHUMKaX.

5. BBox MeXMapHIpYTHBIX CBSI3€i U M3MEPEHHE TOUYEK CETH.

6. BBoJa cBA3YIOUIMX TOYEK HA MEPEKPBIBAIOIIUXCS CHUMKAX COCEIHUX MapuIpyToB (MexXMapiipyTHbIE CBSI3H).

7. VI3MmepeHHE TOYEK CETH.

8. Pabora co cxemoii ceTu.

9. [TlocTpoeHue U ypaBHUBAHHUE CETH (POTOTPHAHTYJIISILIUHM.



TakuM 00pa3oM, B paMKax CTepeOoTONorpapuIeckoil CheMKH HCITOJIb30BaHKe MporpaMMHoro Moyt PHOTOMOD
AT cBsI3aHO C 3TaOM KaMepajbHOIO CTYIICHHS CheMOYHOI0 0OOCHOBAHHSI.

12.3 TAJIKA

IIporpammusnii komiuteke «Tanka» paspabotan B mabopatopru Ne22 VITY PAH u B HacTosImee BpeMs CyIIeCTBYET
HECKOJIBKO ero Bepcuil. OH IpeaHa3zHa4yeH Al co3laHus H(POBBIX (POTOIUIAHOB, OPTO(MOTOIUIAHOB U (POTOCXEM, a TAKKe
LIMP u BEKTOpPHBIX KOHTYPOB OOBEKTOB C MCHOJIB30BAHUEM KOCMHUYECKHX M a3po(OTOCHEMOYHBIX MaTepHuanoB. Komruiekc
obecrieunBaer:
- Paboty B MecTHOII crcTeMe KoopAnHAT WiK B mpoekuuu ["aycca-Kprorepa B cornamenunsx 1942 rona.
- BBox MapiipyTHO# CXeMBbI C yKa3aHHEM HaIpaBJICHHUS 3aJIeTa, B3AaUMHOTO PACIIONIOKEHHS a9POCHUMKOB, MTPUOIMKEHHOTO
3HA4YEHHs IPOJIOJILHOTO U MONIEPEYHOT0 NEPEKPHITHS B MIPOLICHTaX, KOOPAMHAT LIEHTPOB (oTorpahupoBaHus
- Bron cranmapTHOit Tabmuisl auctopcun o0bekTHBa ADA, TaOIHUIBI KPECTOB WIIM MOJO0KEHUS KOOPIUHATHBIX METOK H
JPYTHX ITapaMeTpoB BHYTPEHHETO OPHEHTHPOBAHUSA (OTOCHUMKOB. Pacyer ommOOK CHUMKA C y4ETOM BCEX 3THX JAHHBIX U
C MCTIOJIb30BAHUEM PE3yIbTAaTOB pacyeTa BHYTPEHHErO OPUEHTHPOBAHMS BO BCEX NATbHEHIINX BHIYUCICHUSIX.
- [IpocMoTp (hOTOCHMMKOB € OJTHOBPEMEHHBIM BBIBOJOM Ha 3KPaH JIFOOOro MX KOJIMYECTBA, CO3JaHNE TEXHMUECKOTO MPOeK-
Ta, CO3JJaHUE PENPOTYKINHI HAKHIHOTO MOHTaXXa M yBEIHICHUE ()ParMEeHTOB ()OTOCHIMKOB.
- PaccTaHOBKY OMOPHBIX W KOHTPOJIBHBIX TOUEK C BBIBOJIOM KOOPAMHAT IJIAHOBO-BBICOTHON ITOATOTOBKH.
- Py4Hyl0 M aBTOMaTHYECKYI0 PacCTaHOBKY ONpE/ENsIeMbIX TOYEK 110 30HaM, KOHTPOJIBHBII MPOOEer Mo TOYKaM C BBIBOJIOM
Ha 9KpaH abpHCOB TOYEK B 33JJAHHOM YBEJIMUEHHH, aBTOMATHUECKYIO HICHTH()UKAIMIO TOUYEK Pa3HBIX (JOTOCHUMKOB.
- Bo3M0kHOCTE 00BSBICHHUS JTFOOBIX (POTOCHUMKOB CTEPEOIapOi.
-[Toctpoenue cTepeokoHTYpOB 10 cTepeoMoienu ¢ dkcrioproMm B DXF dopmar B 3amanHo# cucTeMe KOOpAUHAT TIOCIE MPO-
Be/IeHHs1 0JI09HON POTOTPHAHTYJIISLINH.
- ABromaruueckoe noctpoerne [IMP 1o crepeonape ¢ yueToM BBEAEHHBIX OIIEPaTOPOM CTEPEOTOUEK, IPOBEPKY U UCTIPAB-
neHue noctpoeHHou [IMP.
- Pa3BuTne aHaMTHIECKOH OJIOYHOM (OTOTPHAHTYIISAIMU C YIETOM JAaHHBIX B3aUMHOT'O OPHEHTHPOBAHUS KaXKJIOH CTEpeo-
Haphbl, ypaBHUBaHWEM BCEH MOJEIH M C BHEITHIM €€ OPHEHTUPOBAHUEM.
- Cozpanne enuHoi LIMP B ykazanHOI omepatopom o0macTi ¢ B3auMHO# cBoakoi [IMP, momyueHHBIX 1O cTepeomnapam;
- [TocTpoeHne TOpU30HTaNIEH ¢ PUCOBKOM YTOJIIEHHBIX TOPU30OHTANICH, Pa3psIKOH TOPU3OHTANICH Ha KPYTHIX CKIIOHAX, I1O-
CTpOEHHEM OEpTIITPUXOB U HAAMUCEH B aBTOMATHUECKOM PEKHME.
- PacueT cMeleHust TOYeK (POTOCHUMKA U3-3a BIMSHUS peibeda ¢ UCIOoIb30BaHUEeM MOCTPOeHHOM enuHoi [IMP, ananutu-
gecKkoe TpaHC(HOPMUPOBaHHE CHUMKOB B IIM(POBOM BHE C YUETOM CMEILICHUS TOUYEK M3-3a BIUAHUS penbeda, HaKJIOHA OTl-
THYECKOH ocH, OITMOOK CHUMKOB, YCAAKH HA OMOPHBIE TOUKH.
-Co3nanre MO3au4YHBIX OPTO(QOTOIUIAHOB MO0 CEPUH CHUMKOB C H/ICAIBHBIM COBMEIIEHHEM BCEX TPAHC(HOPMAIIMOHHBIX TO-
4YeK CHHMKOB, ()OTOMETPUYECKUM BbIpaBHHUBaHHEM (hOHA M300paKeHHI, CO3/IaHHEM 3apaMOYHOr0 O(QOpMIICHHS 110 CyIIe-
CTBYIOIIIMM CTaH/apTaM, PUCOBKOM rOpPHU30HTAJIEH.

- CpencrBa crepeoHabmroneHuit — crepeoouku Tuma «3DMAXy umn «3DBIS» Ha craHmum — B cirydae 00pabOTKH CHUMKOB C

noctpoenneM LIMP 1o crepeomonenu.

BrIxoaHOH MpoayKInei TEXHOIOTHH SIBIAIOTCS: IM(POBBIE MOJETH penbeda MecTHOCTH, KoHTypa 00bekToB DXF,
ropmonTanu B DXF, mudposrie ¢otommansl 1 GpoTocxeMbl, U(POBBIE OpTO(OTOIIAHBI, TBEPbIE KOMUH (POTOILIAHOB C
3apaMOYHBIM 0(DOPMIICHHEM.

ITpu pabote ¢ nmporpammoii «Tanmka» omeparopy cieayeT pa3iudarh JBE CUCTEMBI KOOPINHAT - BXOJAHYIO 1 BBIXO/I-
Hy10. /1511 Kax10r0 00pabaThIBAEMOT0 NMPOEKTa MOHATHE BXOJHON M BEIXOIHOW CHCTEM KOOPIMHAT (PHUKCUPOBAHBI.

Kpome TOro, B mporpamme umeercsi MOHATHE BHYTPEHHEH (TOMOLEHTPUYECKOIT) CHCTEMBI, B KOTOPOH BeXyTCs BCE
pacueTsl. JTa cUCTeMa YHOMSHYTa TOJBKO IS MPOSCHEHUS CUTYallUH, TIEPeCcUeThl U3 BXOAHOM BO BHYTPEHHIOIO CUCTEMY H
3aTeM B BBIXOJIHYIO CUCTEMY BEIYyTCS aBTOMAaTHUECKH.

BxoxHoli cucTeMol KOOpAWMHAT B JAHHOH BEPCHH MPOrPaMMBbl SBJISETCS JIMOO MECTHasi CUCTEMa KOOpIMHAT, MO0
cucreMa KoopanHat B npoekuuu ["aycca-Kprorepa ¢ pasouenunem teppuropun Poccnn Ha mecturpaaycHslie 30HBL. DTy CH-
CTeMY Ha3bIBaIOT €Ile CUCTeMoil koopauHat 1942 roga nnu, i kpatkocty, «IlynkoBo 1942y, kak, Hanpumep, B U3BECTHON
nporpamme «Mapinfo». B ciydae MeCTHON CHCTEMBI OBEPXHOCTh CUUTACTCS IUIOCKOW W HUKAKHX MCIPABJICHHIN 32 KPUBH3-
Hy 3eMJIM HE BBOJUTCS, OHA XK€ SBISETCA U BHIXOJAHOM CUCTEMOM KOOPAUHAT IPOEKTA.

B ciydae ncniosszoBanus cucteMsl koopanHat ["aycca-Kprorepa (1942 r.) Bce pacueTsl NpOU3BOJATCS B TONOLCH-
TpUUYECKON (BHYTpPEHHEH) cucTeMe KOOpIMHAT. 3aTeM UX IOCIIEAOBATEIFHO MEePEeCUYEThIBAIOT, CHAYajda B Ie0Je3UUECKYIO,
3aTeéM B TEOLEHTPHUUYECKYIO M, HAKOHEI], B TONOICHTPHYECKYI0 CHCTeMY. TeM caMbIM y4YHTHIBA€TCS KPHBU3HA 3€MHOU I1O-
BEPXHOCTH. BHYTpEHHS cuCTeMa KOOpPJMHAT HUKAaK HE OTOOpa)kaeTcs Ha PKpaHe, MHBIMHU CIOBaMH, ONEpaTop MOXKET He
3HATh O €€ CYIIECTBOBAaHUH. LIeHTp TOMOIEHTPIYECKON BHYTPEHHEH CHCTEMBI IIOMENIAeTCs B IICHTP YKAa3aHHOTO OIIEpaTopoM
JUCTa KapThl MIJUIMOHHOTO MacmTada. DTOT JIUCT YKa3bIBAeTCs MPH 3aJaHUH TaK HA3bIBAEMOI BBIXOTHON CHCTEMBI KOOPIH-
HaT.

BrixoaHas cucteMa KOOpJMHAT 3aJIaeTCsl KaKk HOMEp OJJHOM M3 IIECTUTPaAyCHBIX 30H U IepBas OyKBa HOMEHKIIATY-
PBI JINCTAa MMJUTHOHHOTO Macmtada. TakuM oOpa3oM, BXOJHbBIE JaHHbIE MOTYT NPHUHAJIEkKATh ABYM (M Jaxke Oojee) 30HaM, B
TO BpeMsI KaK BBIXO/IHBIC - 0053aTeNIbHO O/THOM U3 HHX.

W3BecTHO, 4TO 3TOT NPOrpaMMHBII TPOAYKT ObLT ONPOOOBAH IIPH PEIICHUH IIPOU3BOACTBEHHBIX 3aJ1a4, U IPOJEMOH-
CTPHPOBA XOpOLINE pe3yibTaThl. B yactHOCTH, ITpu cocTaBieHuy mianoB Macmrada 1:500 mo aspodorocHuMkam MaciuTada



1:10000, pacxokieHHuE B PACCTOSHUSAX MEXKIY TOUYKaMH Ha OpTO(OTOIUIaHAX (C YyIeTOM MaciiTada) U COOTBETCTBYIOIIMMH
TOYKaMH{ Ha MECTHOCTH He mpebimany 10cm. Kpome Toro, oueHb XOpommii pe3ynpTaT ObUT HOMTYUYeH IIPH COCTABICHUH ILTa-
HOB I10 a3pO(OTOCHUMKAM, KOT/Ia BHEIIIHEE OPHEHTUPOBAHNE MOJIEIHN IPOU3BOIMIIOCH HE TI0 OMO3HAKaM, a M0 KOOPAHHATaM
ToueK (ororpadupoBaHus morydeHHIM n3 GPS-ompeneneHmii B mporecce JeTHOCEEMOYHBIX paboT. BEIBOIH:

1. IIporpammusiii npoayKT «Tankay sSBISETCS yKE ceiluac XOpollel albTepHATUBON AEHCTBYIOLUM TEXHOJIOTUSAM, B
JaCTHOCTH KOMOMHHMPOBAaHHOMY METOY B €T0 TETIEPEIIHEM BapHUaHTE.

2. C ucnosp30BaHMeM B IPOW3BOJCTBEHHOM IIpoliecce HU(PPOBBIX TEXHOJOTUH JIETKO COYETaTh NMPHEMBI CTEPEOTO-
norpadu4eckoil CheMKH ¢ 0COOEHHOCTSIMM KOMOMHUPOBAaHHOM Aa)ke B paMKax OJHOTO TUIaHIIETa, IPOU3BO/IS PUCOBKY PEllb-
e(a OTKPHITHIX U MOJYOTKPHITHIX Y4aCTKOB HAa KOMITBIOTEPE MPU PA3IMYHOI CTEIEHU yBeNIW4eHHUs H300pakeHus. 3aMeueHo,
YTO INPOLIECC HAaHECEHHE TOPU3OHTAJIel MpU 00pabOTKe CTEPEeOMOJIENN 3aJIECEHHON MECTHOCTH BBINOJIHIETCS 3HAYUTEIILHO
TMIPOIIIE, €CIIH ATO JIENATh MPU 00paTHOM cTepeodhdeKTe.

1. B cBs3u c U3MEHEHNEM TEXHOJIOTHH 00pabOTKN CHUMKOB, HOPMaTHBHYIO TOKYMEHTALUIO IPHICTCS IEPECMaTPUBATh.

12.4 II®C (Digitals/Delta)
CraHIHs T03BOJISIET:
- IlpousBoauth cOOp TaHHBIX KaK B CTEPEO, TAK U MOHO PEKHME.

- Hcnone3oBath mist coopa pacTpoBble (aiiibl a3pOKOCMHUYECKIX CHUMKOB [IEHTPAIFHON M TaHOPaMHOW MPOEKINH 1 CKa-
HUPOBAHHBIX KapT U IUIAHOB JIFOOOTO pazMepa.

- IlepenaBaTth coOupaemble JaHHBIE B APYIHME CHCTEMBI W HCIOJIB30BATH NPOTPAMMBI B KaueCTBE HABHIALIMOHHOTO HH-
cTpyMeHTa coBMecTHO ¢ GPS-npuémunkamu.

- ABTOMAaTHYECKH BOCCTaHABIHMBAaTh penbed Ui opTodoTo.

- Hcnonb3oBaTh peAakTop yCIOBHBIX 3HAKOB C TOJIEPIKKON BCEX THIIOB YCIOBHBIX 3HAKOB.
- CHHXpPOHHO M3MEHSTb CMEXHbIE O0BEKTHI IIPU pPEIAKTHPOBAHUH.

- ®opMaTHpOBAaTh BHIBOJ IIaPaMETPOB U MOICP)KUBATH PA3TMYHBIX SAMHHI] H3MEPEHHSI.

- OcyuecTBIATh OBICTPBIN MOUCK 0OBEKTOB MO JH000I COBOKYITHOCTH MX MapaMeTpOB.

- BrimonHATH aBTOMaTHYECKOE MOCTPOCHUS ITOJIMTOHOB M3 "nammn”.

- IlpousBomuTh NPHUBSI3KY K 00BEKTaM, TEKCTOBBIX, I'paduueckux u npo4ux (haitnos.

- CoxpaHaTb KapThl B daiine co cxkaTueM.

- BhINONHATH pacmaeBKy 3eMeJIbHBIX YYaCTKOB C YUYETOM KayecTBa 3eMellb.

Hmeer I/IHTep(I)CI‘/’IC C NOpTaTUBHBIMU GPS-HpI/IeMHI/IKaMI/I JUIA UCTIOJIB30BAaHMA B HABUT'alIMOHHBIX LCJIAX.

I'nmaBa 13 HE@OTOI'PAONYECKHUE CBEMOYHBIE CUCTEMBbI

Hedororpadprueckne cheMOYHBIE CHCTEMBI OTIMYAIOTCA OT (OTOTrpadUIecKUX CHUCTEM TEM, YTO B HUX IS PETUCTPAIUU
ANEKTPOMArHUTHOTO M3JTyYeHHs MPHUMEHSIOT HHBIE CEHCOPHI U ApYyTrHe crocoOs! nepenaun nzobpaxenus. HCC pa3zpaboraHsl
C IIETBI0 PACIIMPEHHs] TEXHUYECKUX BO3MOXKHOCTEH a’3p0 M KOCMHYECKMX METOJIOB M3YyYeHHs 3eMHOW moBepxHocTH. Ha
KOCMHYECKHX JIETATeJIBHBIX allllapaTax yCTAaHOBJICHHBIE CHEMOYHBIE CUCTEMBI MTO3BOJILIIOT IMOJTy4aTh HH(GOPMAIIHIO O TIpoIIec-
cax, MPOUCXOAIINX HAa 36MHOW TOBEPXHOCTH B peaNbHOM Wi OnuspeanbHOM Bpemenu. Crnermmduka KJIA motpeboBana
KOHCTPYHPOBaHUSI Ch€MOYHBIX CHCTEM CIIEIMAILHOTO BHJA — KOMIAKTHBIX, MaJOil MacChl U 3JIEKTPONOTPEOIICHHs, HAIEK-
HBIX B paboTe, ¢ BO3MOXKHOCTBIO Iepeadr HHpopManuu 0e3 MCKaXeHHUs Ha IyHKT IpHeMa HEIOCPEICTBEHHO B Ipoliecce
cbeMKH. CheMOYHbIE CHCTEMBI, TpuMeHseMble B KJIA npuMeHsIoTCs 1 IpH a3pooTOChEMKaXx.

13.1TeneBuacuHue.

B ocHoBe TeneBuacHus JSKUT (POTOITEKTpHICCKHA FPPEKT, HCIOIB3yEMBI B TEpENAIONINX TPYOKaX TEIEBU3MOHHBIX
KaMep IUIs PeoOpa30oBaHUs ONTHYCCKOTO M300paKEHUS B IICKTPUYCCKUEC CUTHANBL. B KaIpOBBIX TEICBU3HMOHHBIX CU-
CTeMax, Kak ¥ B KaJIPOBBIX (OTOrpaUyYECKUX CHCTEMAax, H300paKEHUE CTPOUTCS MO 3aKOHY IEHTPATbHOW MPOCKIIHH.
N3o6paxkenue popMupyeTcst Ha (HOTOIIEKTPUIESCKON TIOBEPXHOCTH — 3KpaHe ((POTOMUIICHH), KOTOpas SBISETCS YacThIO



MIPUEMOTIEPEJAIOIIET0 YCTPOWCTBA — BUANKOHA (mepenaronieil Tpyokn). @OTOMUIIICH BBITIONHACT T€ K€ (YHKINHU, UYTO U
¢doTomIeHKa, HO OHA MCIIONB3YETCS MHOTOKpaTHO. ONTHYECKOE H300pakeHHE C MMOMOINBI0 0OBEKTHBA CTPOUTCS Ha (O-
TOMUILICHH.

ITpu mpoenmpoBaHN H300paXKEHUSI HA CBETOTYBCTBUTEIbHYIO MUILICHD OTACIBHBIC €€ YJaCTKH, BCIEACTBIE BHYTPEHHE-
ro poTorddexTa, HIMEHSIOT MMEKTPHIECKOE COMPOTHBIIEHHE 00paTHO MPOTIOPIUOHATIHHO HX OCBEIICHHOCTH. B pe3yis-
TaTe ONTHUYECKOE N300pa)keHNE CO3/1acT Ha MHUIICHH IOJIE TOJIOKHUTEIBHBIX MIEKTPHUCCKHUX 3apsaaoB. Bennuuna 3apsina
Ha AJIEMEHTAapHOH IuIoma ke (GOTOMUIICHH PONOPLIUOHAIbHA HHTCHCHBHOCTH Ia/IAI0IEro CBETOBOTO MOTOKA (IKCIIO-
3unmn). M300paskeHne cKaHUpyeTCs HICKTPOHHBIM JIy4OM, UCXOJSIIIIMM M3 AJIEKTPOHHOTO MPOXKEKTOpa, OBICTpO obera-
IOIIMM BCIO MOBEpXHOCTh MumeHn. OOpa3oBaHUe Y3KOTo Jyda oOecneynBaeT (OKycHpyromas, a JBM)KCHHE Jyda IO
MUILIEHN — OTKJIOHSIONIAsl cucTeMa TpyOku. Pa3penienne TpyOKH B 3HaUMTEIBHOM Mepe ONpesesieTcss AMaMeTpOM CKa-
HHUPYIOIIEro Jiyya. YeM MeHbIIe ero JuaMeTp, TeM OoJIbllle CTPOK CKaHUPOBAHUS M TeM 0oJiee MENKHE AeTalli pa3iuda-
I0TCSL B TEJIEBU3UOHHOM H300paxkeHuH. CoBpeMEHHbIE TPYOKH KOCMHUYECKHX TEJIEBU3NOHHBIX CHCTEM 00ECIIeUHBAIOT JI0
1000 u Goree cTpok pa3BepTKU MpH pasMepax muiieHd 0,5 — 5 cM. B MOMeEHT B3anMoeHCTBHIS 3JICKTPOHHOTO Jy4a C
JIIEMEHTAPHOH SYEHKOI MPOMCXOIUT CclloKeHHe 3apsAnoB. CyMMapHBIi 3apsi MOCTyIaeT Ha YCHINTEIb, TIOCIe Yero Ie-
penaercst 1o paguoKaHATy Ha HAa3€MHBIN IyHKT IpPHEMa, I7ie MOCTYMHUBIINE CHI'HAIBI IPE0oOpa3yroTcss B H300pakeHHeE.
OOBEKTHB TEIEBU3NOHHON KaMephl BO BPEMsI SKCIIO3UINHU CTPOUT M300pa)KEHHE Cpa3y BCETO KaJpa Ha CBETOUYBCTBH-
TEJIFHOM  JKpaHe  BHOWKOHA, KOTOPBIH  €ro  «3amoMuHaeT»  ((UKCHpyeT) Ha  HEKOTOpOE€  BpeMs.

Cxema menesu3sUOHHOI CbeémKu:

1 - 3ameop; 2 - 00vexmue; 3 - nepeoarowias TB Kamepa

B nHTEpBae Mex/1y SKCIO3UIMIMH JIEKTPOHHbIH JIyd TpyOKH, CKAHUPYs IKpaH BHIAMKOHA, (POPMHUPYET IJIEKTPUUECKHUH
BHJICOCHTHAJI, KOTOPBIN MEpEaaeTCs M0 KaHajJaM KOCMHYECKOW CBs3W. B mporecce ckaHupoBaHUs (POTOIIEKTpHYCCKAsT
MMOBEPXHOCTh OYHUIIIACTCSI U TOTOBA K MPUEMY HOBOTO ONTHYECKOr0 M300pakeHusl. B ciydae, Korjaa npsmMasi paguocBs3b
HEBO3MOXHA, PE3yJIbTaThl ChEMKHU 3alKCBHIBAIOTCS HA MArHUTHBIA HOCHTENb U IOCIE BXOJa B 30HY PaJHOBUIMMOCTH
cOpachIBAIOTCS IO pajnoKaHady Ha 3emitro. TeleBH3MOHHBIE M300paXKEHUsI MEHee MPUTOTHBI i1 (poTorpammerpude-
CKHX M3MEPEHHUH, 4eM (pOTOKaMephl U CKaHephl, HO OHU 00ECIIEUYHBAIOT ONEPATUBHOE MOJTYYCHHUE U Mepeaady u300paxe-
HUS [0 KaHaJaM CBs3H. Pa3pemaromas cnocOOHOCTh HX MOXKET JOCTHYB CIMHHUI] CAHTHMETPOB MPH ChEMKE C BEPTOJIC-
TOB U JICCATKOB METPOB IPU CHEMKE U3 KOocMoca. [Ipu BEIMOJHEHIH ChEMOK C TIOMOIIBIO KaMep ¢ CaMOJICTOB (BepToJIe-
TOB) BO3HHKAET P/ TPYTHOCTEH, CBSI3aHHBIX C HEOOXOIMMOCTBIO TPOBOIMTH TIIATEIBHOE COTIIACOBAHHE CKOPOCTH U
BBICOTHI moJieta JIETaTEeNbHOTO anmnapara c paboroi CHCTEMBI.
Takum oOpa3om Hambonee d(HHEKTHBHO TENEBU3MOHHBIE CHUCTEMBI paboTalOT Ha KOCMHYECKHX araparax.

13.2 CkaHupyOIIHe ONTUKO-3JIEKTPOHHBIE CHCTEMBI
ONTHKO-3JIEKTPOHHBIMHM CHUCTEMaMH Ha3bIBAIOT MPUOOPHI, B KOTOPHIX MHPOpMAIUs 0 HAOIIOJaeMOM OOBEKTE TIEPEHO-
CUTCSl ONTHYECKUM U3Ty4eHUEM, a €€ TIepBUYHasT 00paboTKa COMPOBOKAAETCS MPeoOpa3oBaHUEM DHEPTUH M3ITyUEHUS B
BJIEKTPOHHBIN CHUTHAJL.
CTpyKTypa MHOTHX COBPEMEHHBIX OITHKO-3JICKTPOHHBIX IPHOOPOB JOCTATOYHO ciiokHA. OHa BKIIFOYAET OOJIBIIOE YHC-
JIO pa3IMYHBIX IO CBOCH MPHUPOJIC U NPUHIIMITY ICHCTBHS 3BEHHCB — AaHAJIOTOBBIX U MU(PPOBBIX MpeoOdpa3oBaTec IIeK-
TPUUYECKMX  CHUTHAJIOB,  MHKPOIPOLECCOPOB, MEXAaHMUYECKUX U  DJIEKTPOMEXaHWYEeCKHX  Y3JI0OB H  Jp.
JleiicTBUE ONTHKO-3JICKTPOHHBIX PUOOPOB OCHOBAHO HA CIIOCOOHOCTH K MPHEMY M MPEoOpPa30BAHUIO IJICKTPOMATHHT-



HOTO M3JIy4EHUs B Pa3JIMUHbIX AMANa30HaX ONTHYECKOW O0JacTH CHeKTpa: OT yiabTpaduojeTOBOH, 10 BUAMMOW M MH-
(bpaxpacHOii.

Oboouwennan cxema pabomut o311
Cpena
pacnpoCTpaHCHHA ﬂpuemmm Bﬂempon-
CHrHana H3TYYEeHAS HbH
Uerounux TPAKT
H3TYHeHHs \ Hccaenyembiit y
o0BexT
®Oonst, | lipuemuas Brixoamo
noMexH P onTHYECKAH 010K
cHeTeMa

VcTOuHMK M3ITydeHHs CO37aeT MaTepUaIbHBI HOCHTENb TOJIE3HOH MHPOPMAIMK — MOTOK M3JIy4eHUS. DTHM HUCTOYHH-
KOM MOXeT OBITh caM HcceIyeMblil 00beKT. [IpuemMHas onTudeckast cucteMa coOrupaeT MoTOK, H3TydaeMoii HaOmronae-
MBIM O0BEKTOM WJIM OTPaKEHHBIH OT HEro, GOPMHUPYET 3TOT MOTOK M HANPABIISET €ro HA MPHUEMHHK n3aydeHus. [Ipuem-
HUK TIpeBpaIlaeT CUTHaJ, MEPEHOCUMBIN TIOTOKOM H3Iy4YCHHS, B dJICKTpHUECKuil. BorxomHol 610k GopMupyeT cHUTHAI,
1o CBOUM rapaMmeTrpam YIIOBIIETBOPSIFOLITAN TpeOOBaHUIM MOTy4daTems napopmanum.

Ha nerarenpHbIX anmapartax JUCTaHIMOHHOTO 30HIMPOBAHU C ONEPATUBHOMN JAOCTaBKOW MH(OpPMAIUU B KaYECTBE Che-
MOYHOH CHCTEMBl ONTHYECKOTO [AWara3oHa NpUMeHSIOT ckaHupyromue ODIl wim ckanepwl. Pa3nngaror onTuko-
MEXaHUYECKUE CKaHEepbl U CKAHEPhl C MAaTPUYHBIMU MPUEMHUKAMHU U3JTyueHHs 1711 (POPMUPOBAHUSI SJIEKTPOHHOTO N300-
paXEHHs, B KOTOPBIX MCIIOIB3YIOT JTMHEHHBIE TPUEMHHUKH U3ITy4eHHUs — TaK Ha3bIBaeMbIe PHUOOPHI C 3apsAI0BON CBA3BIO.

d)yHKl(MOHaJlea}l cxema CKanupymouiezco annapama
OTAIOHHb
A | manysarens
Cranupyionce Jr
3PKAN0 ,_ 4
N—— C YOWIMTSIb 1 anoMHBaouee
— | ||
7 L || yerpolicrso
” 7 ) RS TR,
J¢pKANBHbIA | Pajuonepexaionee

00BeKTHE YCTPOACTEO
|

Avrrerna /}_\

Pagrocurian f

H

Hanyerie 3emmi

C nomouipo ckaHepoB (HOPMHPYETCs] M300paKeHne, COCTOSIIEe U3 MHOXKECTBA OTIENIBHBIX, II0CIIEI0BATEIBHO MMOydae-



MBIX 9JIEMEHTOB n300paxeHus - HHKCeNeH B npenesnax T0JIOC.
CxaHMpOBaHUE MECTHOCTH OCYILIECTBIISIETCS B OJTHOM HAIIPaBJICHHUHM 3a CUST ABMXKCHUS camolieTa (CIyTHHKA) BIIEpe, a B
IpyroM (TIEpIIEHAWKYIAPHOM JIMHUM TI0JI€Ta) — 3a CUeT BpalleHHs Win KoilebaHus npusmsl (3epkana). KonebarenpHoe
IepeMeIIeHne PU3MBI (3epKaia) B COUeTaHWH C BIDKEHHEM CaMolieTa (CITyTHHUKA) 00ecTiednBaeT HeIPEPEIBHBIN OXBaT

OIIPEeNIeTICHHOM MOJOCHI MECTHOCTH, Pa3Mep KOTOPOH 3aBHCHUT OT alepTyphl
[ . (melicTBYyIOLIEro OTBEPCTUS ONTHYECKONH CHCTEMbI OOBEKTHBA) CKaHEpa H

BBICOTBI nosiera camoJieTa W CIyTHHKA.
B ckanepax, kak IpaBWIIO, YCTaHABIMBAIOT HECKOJIBKO CEHCOPOB, MO3BOJISI-
IOIIMX MOJy4aTh N300pakeHHe OJHOBPEMEHHO B PA3IMYHBIX CIEKTPAIbHBIX
KaHanax. MHpopMalyio, oIydeHHYIO B MPOIecce CKaHEPHOM CheMKH, Mepe-
JAI0T B BUAE LHU(GPOBOTO U300paXKEHHUS 110 pafioKaHAIy Ha IPUEMHBIHA ITyHKT
WM 3allUCHIBAIOT HA OOPTY Ha MAarHUTHBIM HOCHTENb. MaTepHaibl CheMKH
HOTPEOHTEISIM NEePEAAOTCs B BUJC 3allUCH Ha MArHUTHOM HOCHTEIE, HAIPH-
Mep, Ha C/I-muckax, ¢ mocieayromeld Bu3yaan3anrueil Ha Mmectax 00paboTKH
CHUMKOB. [0 CBOMM reoMeTpHYEeCKUM CBOMCTBAaM U pa3pelICHHIO Ha MECTHO-

CTU CKaHEpHbIE CHUMKH, KOTOpPbIE MOJYyYaJIUCh CHEMOYHBIMH CHCTEMaMu
MEPBBIX TOKOJICHHH, ycTynamu (oTocHMMKaM. OIHAKO BBICOKAs YYBCTBU-
TEIBbHOCTh MPUEMHUKOB U3JyUYE€HHsI CKAHEPOB MO3BOJISET BBIMOJIHAT ChEMKY

B y3KUX (HECKOJNBKO HECATKOB HAaHOMETPOB) CIEKTPAJIbHBIX HHTEpBajaX, B

npeaciax KOTOPhIX pa3janiusad MEXAY HCKOTOPbBIMU NPUPOIAHBIMU 00beKTaMH

Oosiee 4EeTKO BBIpaXEHBI. B IU(POBBIX MaHHBIX, ITOJYYECHHBIX C MOMOIIBIO
CKaHEPOB, OTCYTCTBYIOT «IIyMbI», KOTOPbIE HEMHHYEMO HOSBISIOTCS IIpH (poTocheMKe U hoTomabopaTopHOi 00paboTke
CHEMOYHBIX MaTepHaJIOB.
Jlydmme B MHUpPOBOM NMpakTHKE CKaHEPHl HOBBIX NOKOJEHHH IO3BOJSIOT MOJIydaTh MH(OPMALMIO C pa3pelleHHeM Ha
MECTHOCTH J0 CIUHUI] B CM IIPH ChEMKE C aBUALIMOHHBIX HOCHTENCH 1 10 JOJEH U JECATKOB METPOB C KOCMUYECKUX HO-
cuTenei.
CkaHupyoImue CbeMOYHBIE CUCTEMBI (CKaHEpPbl) OTIMYAIOTCS OT APYTUX CUCTEM MPUHITUIIOM ITIOCTPOSHUS H300pakeHus,
KOTOpOE CTPOUTCS MyTeM CKaHHPOBaHUS (POCMAaTpHUBaHUs) MecTHOCTH. CKaHMpYIOIee YCTPOUCTBO BOCIIPUHIMAET OT-
PaKEHHBIN 3JIEKTPOMArHUTHBIN MOTOK OT 3JEMEHTAPHBIX IUIONIAJI0K CHUMAaeMOTO OOBEKTa, PACHOJOXKEHHBIX BJIOJIH
CTpoKH. Pa3mep ruromaaku 3aBUCHUT OT BBICOTHI Ch€MKH, MTHOBEHHOTO yTIa H300paskeHHs ONTHUECKONW CHCTEMBI CKaHe-
pa ¥ MoJ0KEHHE OTHOCUTENILHO OCH CKAaHMPOBAHMA. YTOJ 3aXBaTa ONpeesieT UPHUHY MOJI0CH Ha MECTHOCTH MONepeK
HampasJeHus nonera. [lepexox oT 0HOHM CTPOKH K Apyrod (IOCTPOUHAS pa3BepTKa) NPOHUCXOIHUT B PE3yJIbTaTe MOCTY-
TIAaTEJIFHOTO JIBI)KEHHMS JICTATeNILHOTO anmnapara. J{jis HCKITIoUeHHs pa3pbIBOB MEX/Ly CTPOKAMH CKOPOCTh CKAHUPOBAHUS
COTJIaCYIOT CO CKOPOCTBIO M BBICOTOH ToyieTa. B KauecTBe CKaHMPYIOUIMX YCTPONCTB MPUMEHSIOT — BPAIIAIOIIHECs OIl-
THUYECKHE 3JIEMEHTHI, IUIOCKHUE 3epKalla, 3epKalbHble NMPU3MBI M TMPaMUIbl. B ckaHUpyIOmEeM ycTpoiCTBE NMPUMEHSIOT
pa3IUYHbIE THUIBI NMPHEMHUKOB 3JIEKTPOMATHUTHOTO M3JIyYCHMS: TEIUIOBBIE, ()OTOHHBIE. Pe3ynbTaThl ChbeMKH B BHJE
rdpoBoro n300paxkeHus MepeAarnTcs Mo pajuoKaHaly B MyHKT NPUEMKH. Eciu HOCUTENbh HaXOJIUTCSl BHE PaJIMOBU/IH-
MOCTH, TO JJaHHBIE ChEMKH 3aIHCHIBAIOTCA Ha MarHUTHBIM Hocutenb. [llnpokoe pa3BuTHE MONYyYNIH CKAaHUPYIOIINE CH-
cTeMbl, paboraromnire B HHGpakpacHOW 001acTH M3JTyYEHUs], 3TO CIIEKTPAIbHBIE PAIMOMETPHI, PaJHOMETPUUECKHE KOM-
IUIEKCHI, TEIUIOBU3NOHHBIE CHCTEMBI. B 3aBHCHMOCTH OT (PU3MUYECKUX W XUMHYECKHX CBOMCTB CHUMaeMbIe 00BEKTH MO-
I'YT OBITH TeIUIee WIN XOJOAHEE, Pe3yJIbTaThl N3MEPEHHUsI TEMIIEPATyphl HMEIOT BHJ] aHAJIIOTHYHBIA (oTorpaduieckomy
U300PaKEHHIO MECTHOCTH. TOYHOCTH PETUCTPAIIMH TEMIIEPATYPBI PA3IMYHBIMU cicTeMamu coctasisieT ot 0,1 1o 0,005°.
CbeMKy MOXHO BBINOJIHATH KaK B JHEBHOE, TaK U B HOUHOE BpPeMsl.

13 . 3 .Ha3epHLI€ CbEMKHU

[IpuMeHeHne ONTHYECKUX TEHEPATOPOB M3IIYUCHUS — JIA3ePOB — MPUBEIIO K pa3paboTKe aKTHBHBIX ONTUYECKUX ChEMOY-
HbIX cucteM. C TOMOMIBIO Ja3epa O0IyJIar0T CHUMAEMYI0 TTOBEpXHOCTh. OTpaKeHHBIH OT Hee CUTHAN MPUHUMAET OMTH-
Yyeckas cucTeMa. B pe3ynbTaTe CheMKH MOJIydaloT TpexMepHoe U poBoe nzobpaxenne. OcoOEHHOCTHIO JIA3EPHOTO JIy-
4a SBIISIETCS €r0 CIIOCOOHOCTh MPOHUKATH Yepe3 JIMCTBEHHBIN MOKPOB APEBECHON PACTUTEIHHOCTH. VIMITYJIbCHBIN J1a3ep
ONTHYECKHA COBMEIIEH C TJIABHBIM JIETIECTKOM uadparMbl HAMpPaBJICHHOCTH aHTEHHBI, KOTOPas CKAHUPYET JIa3epHBIM
Jy4OM TIOJIOCY MECTHOCTH, OOBIYHO B HAIIPABJICHUH IOJIETa camoiieTa. BpeMs oTpakeHUs Ja3epHOro jdy4a OT 3eMIIH U
JIECHOW PAaCTUTENBHOCTH U3MEPSETCS U MPUBOJIUTCS K cKOpocTH cBeTa. [lonoxkeHue camosieTa nMpu KaxkJoM U3MEPEHUHU
¢ukcupyercs ¢ nomompio GPS. BBYUCIAIOT BEKTOPHBIC 3HAUCHHS OT CAMOJIETA JI0 3eMJIM U MOTYYar0T UCTHHHBIE KOOP-
JTUHATBI TOYEK OTpaXECHHS Ha MIOBEPXHOCTH 3eMIId u Pa3IUYHBIX yactei JIEPEBHEB.
[[IuprHa CKaHUPYEMOW MOJIOCHI MECTHOCTH (32 OJMH MPOXO]T) 3aBUCHT OT yIila CKAHUPOBAHUS JIA3CPHOTO JAIIbHOMEPA U



BBICOTHI ToJieTa camosieta. OOBIYHO CKOPOCTh camolieTa coctaBisieT oT 200 mo 250 kumomerpoB B dac (55-70 MeTpoB B
cekyHny), a BeicoTa oT 300 mo 3000 MeTpoB, Yroi CKaHUPOBAaHUS MOXKET JocTurath 20 rpagycoB, 4acTOTa U3MyYEHUS OT
2000 mo 25000 mmirynecoB B ceKyHAy. HaBurannonHoe oOecriedeHne OCYIIECTBIICTCS 3a CUET MCIIONB30BaHU OOpTO-
BOTO GPS, CHUHXPOHHO paboTaromiero C Ha3eMHOM 0a30BoOi1 CTaHIHEMN.
Martepuaisl ChbeMKH MOTYT 00pabaThIBaThCS Kak Ha OOPTY BepToyieTa (caMojieTa), Tak M B KaMEPAIbHBIX YCIOBHAX C
MOMOIIBIO CHEHUATBHBIX MPOTPAMM, MO3BOJISIOIIUX MOIYyYaTh FEOMETPUUECKHIE MMapaMeTPhbl OTACIBHO CTOSIIHUX JIEPEBb-
€B U peaJbHO YHUTaeMble MOP(POCTPYKTYPHBIE XapaKTEPUCTUKH IOJIOTa JIPEBOCTOS 10 BCEMY MapIIpyTy cheMKH. 1300-
paKeHUE TPEJCTaBISETCs B TpeXMEepHOM Buze. [loaToMy mosp3oBarenu Moryt paboraTh ¢ MarepuaiamMu (OTO- U BHU-
JIEOCHEMKH, udposoit MO/IEIIBIO u 6azoii JTaHHBIX B HanOoJee YIOOHBIX pEeKUMaX.
B cuiy cBonx 0coOeHHOCTEH J1a3epHbIE CHCTEMBI IPUMEHSIOT JUIsl HOCTpOeHMs poduiieii penbeda Ha TEpPUTOPHSX, 3a-
KpBITHIX Jiecamu. OuM 3 PeKTUBHBI IPU 00CIIe0BaHNY JIMHUHN 3JIeKTponepenayn. JInHeliHoe paspelieHne la3epHbIX CH-
cTeM 3HAYUTEIIHLHO ycTymaer ¢dororpaduyeckum cucTeMam.

13.4. PagmoBOJIHOBBIE CHEMOYHEIE CUCTEMEI

Hcnonp30oBaHne paZuoBONH B Ka4eCTBE HOCHTENel MHpOpManuu 00 00beKTaX 3eMHOI IOBEPXHOCTH MPUBEJIO K cO31a-
HHIO PagnO(pU3HIECCKUX CHEMOYHBIX CHCTEM. VX pa3fersaioT Ha ABa Kiacca: MCHONB3YIOIHe METO ] aKTHBHON PaJroIIo-
KallM{ M PETHCTPHUPYIOLINE COOCTBEHHOE M3IydeHHEe 00BbEeKTOB. M3 cucteM, OTHOCAIIMXCS K MIEPBOMY Kiaccy, HanuOoib-
1Iee MPUMEHEHHE NOTYYHIIN PaIoIOKallMOHHbIe cTaHIu 6okoBoro o63opa (PJIC BO). B ocHOBe ux paboThI 3a10KEHbBI
NIPUHLIUIBI pagrosiokanuy. ['eHepaTop, yCTaHOBICHHBIH Ha OOPTY JIeTaTEeJIBHOTO amnapaTa, BEIpadaThiBaeT PaIHOBOJIHBI
OHpCL[eJ'IeHHOﬁ JJIMHBI, aMIUTUTYbI, MOJSApU3alnuun. C TMMOMOIIBIO AaHTCHHBI PAAUOU3ITYYCHUEC HAIIPABJIACTCA HAa 3€MHYIO
MOBEPXHOCTh. [IJIMHBI pauOBOIH, UCTIOIb3yEeMbIE TIPU ChEMKE, HaXOIATCS B MuamnazoHe ot 1 ¢cMm 10 1 M u Gonee. Pexxum

H3ITyYeHUs MOXET OBIThH HeMpPEepPHIBHBIM WIH HAMITYJIbCHBIM.
7
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Cxema CbeMKU c NnOMOWBIO PJIC FO

ITocne B3anmoeiicTBHS ¢ 0OBEKTaMHU ITOBEPXHOCTH MPOUCXOAUT MOIYIHUPOBAHNE HECYI[ET0 CUTHAJA, U3MEHSIOTCS €ro
HCXOJHBIE XapakTepucTuku. OTpaskeHHBII MOAYINPOBAHHBIA CUTHAT BOCIIPHHUMAETCS IPHEMHON aHTeHHOHU. [IpuHsTEHIe
CUTHAJIB] 1I0CJIE YCUJIEHUS NMOCTYNAIOT HA DKPaH, I'Zle IPOUCXOAUT MIOCTPOUYHAs BU3yalM3alUsl pe3ysbTaToOB pajuoJIoKa-
un. SIpkocTs n300pakeHust 00bEKTa 3aBUCUT OT SHEPTHH BO3BpaTHUBIIErocs curaana. Ilepsuunas obpaboTka pe3yipTa-
TOB CBEMKU BBIIIOJIHSAETCS Ha Gopry JIETATEIILHOTO amnmapara I Ha 3emue.
IIpogonpHOE pa3pelieHue 3aBUCUT OT pa3Mepa aHTeHHbI WM YACTOTBI UCIOJIb3YEMBIX PaJMOBOJIH. Y COBEPIIEHCTBO-
BAaHHBIE PAaJIMOJIOKALIMOHHBIE CTAHLUU MO3BOJSIOT MOJIYYUTh Pa3pellleHUe IO MO0 CHUMKA C caMoJeTa 10 5 M, IpH
ChEMKE us3 KocMoca - 1o 20 M.

[IpeumyiiecTBO paguOIOKAUOHHBIX CHEMOK — UX HE3aBHCHUMOCTh OT MOTOJHBIX YCIOBHUH M CTENEHH OCBELIEHHOCTU
MecTHOCTH. CHUMAaTh MOXKHO TPH CIUIOHNIHOW OOJIAYHOCTH, TyMaH M JIaXe JI0XAb, nmodtoMy PJIC-cheMKy Ha3bIBaloT
«BcenoroHoi». CoBpeMEHHBIE TEXHOJIOTUH 00pabOTKM CHUMKOB JEJNAIOT BO3MOXHBIM Hcronb3oBaHue PJIC-cHHMKOB
Ut Kaprorpaduueckux neneil. s ycnosuit Poccun, 0cOOEHHO B CeBEPHBIX €€ MINPOTaxX, I/l OONBIIYI0 YaCTh BPEMEHU
roJia MPUCYTCTBYET 0OJAYHOCTH, STOT (AaKTOP BO MHOTHX CIIY4asiX MOXET OBITh PEIAIONIM MPHU BEIOOPE BHUA ChEMKH
IIPU PABHBIX XapaKTEPHCTHUKAX B IMOJB3Yy PaJUOJIOKAMOHHOW. PainoIOKalMOHHYI0 CHEMKY HPUMEHSIOT Ul U3yYeHHS
BOJIHBIX TTOBEPXHOCTEH, OMPEIEICHUS TPAHUI] OSPETOBHIX JMHHUN, OBPAXXHOH CETH, 30H MOITOIUICHHS, COCTOSHUS IOCe-
BOB u T.J.



OCHOBBIBasICh Ha aHAIN3€ JAHHBIX PA3IMYHBIX UCCIECAOBAHMI, MOXKHO II0JIaraTh, 4YTO PAIHOJIOKAIIOHHBIE CHEMKH I103-
BOJISIFOT IOJTy4YaTh 3HAYUTENBHYIO YacTh JOMOTHATEIBHON HH(OPMALINH, HEOOXOJUMON OpraHaM JIECHOTO XO3SIMCTBA IS
BEACHHU MOHHUTOPHHTA j1ecoB. K HElf MOXXHO OTHECTH: TaHHBIE O penbede MECTHOCTH; BBICOTE Jieca; OMoMacce; yBIax-
HEHHOCTH MOYB Ha HE IMOKPBITHIX U TIOKPHITHIX JTECOM M HEJIECHBIX 36MJISIX; [NTyOWHA 3aJleraHus TPYHTOBBIX BOJ; TITyOnHa
CHETa; 30Ha BEYHON MEpP3JIOTHL; Ooee IMoTHas XapaKTEPUCTHKA JIECOOOIOTHBIX KOMIUIEKCOB; OLICHKA CTETICHN OCYIICHUS
TEPPUTOPHUHU B PE3YNbTaTe MPOBEACHUS THAPOICCOMENNOPAN (OCYIICHNS); 30HbI MOATOINICHNUS, 3a00/Ia4NBaHKs; BbI-
SIBICHUE MOPa’KEHHBIX WM YTHETEHHBIX YYacTKOB Jieca 0 COJEpP KaHUI0 BOJBI B INCThAX U XBOE HA OCHOBE JHAaJeKTHUE-
CKOI1 MPOHMNIIaeMOCTH; HaTU4YHe MOAPOCTa U MOJIeCKa MO/ OJIOTOM Jeca.

[TpumeHeHne paguoBOIH B KayecTBE HOCHTENsT MHPOPMAIMKA 00 00BEKTax 3eMHOM IMOBEPXHOCTH IPUBEIIO K CO3AaHHIO
pamHO(U3MIECKUX ChEMOUHBIX ceTeil. VX pasmensioT Ha aBa Kacca. 1™ - HCIONB30BaHHE METONA AKTUBHOM PaaHOIIO-
Karuu 1 2° perucTpanus coGCTBEHHOrO H3IydeHHs 00beKTOB. K mepBoMy KIacCy OTHOCATCS PajMONOKAIMOHHBIC CTaH-
uun 6okoBoro o63opa (PJIC BO) —npunnun paboTsl paanosnokauus. [ enepaTop, yctaHOBIeHHBIH Ha 6opTy JIA mepena-
€T PaAMOBOJIHBI ONPENCICHHON JUIMHBI, aMILIMTY b, Moxapu3anuy. C MOMOIIBI0 aHTEHHBI PAIHON3ITYYCHHE OTIIPABIIA-
€TCsl Ha 3eMHYIO IIOBEPXHOCTh. PeXXnUM H3ITy4eHHsI MOKET OBITh HETIPEPBIBHBIM MIIM UMITyIbCHBHBIM. [locie B3anmone -
CTBHA ¢ 00BEKTaMH MOBEPXHOCTH NMPOUCXOANT MOAYJINPOBAHIE HECYIIEr0 CUTHANA, H3MEHSAIOTCS €T0 HCXOIHBIE XapaK-
TepucTuku. CTENeHb MOIYIMPOBAHUS ONpPEAEIsIeTCs (PU3NIECKUMH M XMMUYECKHMHU CBOHWCTBaMH 00BeKTa. OTpakeH-
HBII MOyJTMPOBAaHHBIN CHI'HAJI BOCIIPUHUMAETCS IPUEMHOM aHTEHHOM. SIPKOCTh N300paskeHNs 3aBHUCUT OT SHEPTUH BO3-
BPATHUBILIETOCS CUTHAJA. Pe3yabTaThl CheMKH — HETIPEPBIBHAS 10JI0CA PaJHOIOKallMOHHOTO M300paxkeHus. Paspemenne
PJIC BO ycrymaet dotorpaduueckomy. [IperuMyiiecTBO — HE 3aBUCHT OT MOTOMHBIX YCJIOBHi mo3ToMy PC Ha3bIBalOT
«BCETIOrOJHOW».

13.5. CBepxBBICOKOYACTOTHAS paluOMETPUs

CBepXBBICOKOYACTOTHAS PAIMOMETPHSI OTHOCHTCS K ITACCHBHBIM METOJIaM HCCIIEAOBAHUS MOBEPXHOCTH 3eMun. Brimou-
HAIOT ee ¢ nomoinbio CBU-paanoMeTpoB, H3MEpSIONINX COOCTBEHHOE M3Ty4eHHE OOBEKTOB B CIIEKTPAIILHOM HMHTEpBAae
0,15...30 cM B HeckoNbKHX KaHanax. JInHeitHOe paspemenne CBU-panmnoMeTpoB B 3aBUCHIMOCTH OT THIIa IPHOOpa MO-
XKeT OBITh OT HECKOJBKHX METPOB JI0 AECATKOB KHIOMeTpoB U Ooxee. locronHcTBo CBU-chemku hopmMupoBaHnE BOC-
MIPUHAMAEMOTO PaJMOMETPaMHU CUTHala B TIyOWHE CHMMAaeMOro OOBEKTa M BO3MOKHOCTbH Tepefadn MH(popmanuu o
IITyOMHHBIX Tpolieccax. MHUKpPOBOIHOBAsI ChbeMKa MEHEee UyBCTBHTENbHA K W3MEHEHUIO METEOPOJOIMYECKHX YCIOBHUH,
CMEHe JIHA u HOYH o CpaBHEHHUIO c TEIJI0BOM CBEMKOI1.

13.6. 3akmoueHue
Jlyist ATMTENBHOTO HAOIIOICH S 33 MOBEPXHOCTHIO 3eMutn Jtydiie Beero moaxo st KJIA. [lns npoBefeHust CheMOK B OTPaHu-

YEHHBIX YCJIOBHSAX XOPOUIO MOJXOJAT BEPTOJIETH M OECHHMIIOTHBIC JICTaTeNbHbIE almapaTel. B MHBIX cirydasx, OCHOBBIBAsICh
Ha CPaBHHUTEJIBHOW TaOJIHIE, CAMOJIETHI SIBISIOTCS Oosee 3 QEKTUBHBIMHU JIETATEIbHBIMHU CPEACTBAMH ISl IPOBEICHUS Che-
MOK.

B ¢dororpaduuecknx cucremMax 3JIEKTPOMAarHUTHOE U3JTyYSHHUE PETUCTPUPYIOT HA YePHO-OENbIX MM [BETHBIX (hoTorpaduye-
ckux ruieHkax. Ha dororpaduuecknx cHumkax uHMOpMaIUst 00 HCCIIETyeMbIX OOBEKTaX 3alMCHIBACTCS B BUJIE ONTHYECKUX
IUIOCKOCTEH (MJIM [BETa), COOTBETCTBYIOIIUX SIPKOCTSIM AJIEMEHTOB MoBepxHOcTH 3emii. B HedoTorpaduueckux cucremax
KOZOM H300paXeHHUs CIY>KUT CHUTHAJI, BOSHUKIINI B IPUEMHHUKE M3ITyYeHHS, KOTOPBIM MPOMOPIHOHANICH H3Iy4YeHHIO, TOCTY-
NUBIIEMY  OT  DJieMEHTa O00BbeKTa ChEMKH. AHAQJIOTOBBIH  CUTHaJd  mpeoOpasyercss B HU(QPOBOH  BHI.
dotorpapuueckue cheMOUYHBIE CHCTEMBbI SBISIOTCS HEONEPATHBHBIMM, TAaK KakK IS JOCTaBKM SKCHOHHPOBAaHHOW IUICHKH
TpebyeTcsl IocaKa JICTaTeNbHOTO armnapara Wil coOpoc Ha 3eMIlo crenuainbHOro KoHreiHepa. Ceiuac dororpaduyeckne
CBHEMOYHBIE CHCTEMBI €I1I€ HCIIONIb3YIOTCS, XOTS OHX BO MHOI'OM IPOUTPHIBAIOT OCTaNbHBIM. BCkope, s cunTaro, OHU UCYE3HYT
BoBce. HedoTorpaduueckue cucremMbl OTHOCAT K onepaTHBHBIM. C MX TOMOIIBI0 HHOpManus nepenaaercs 1o pajuokaHary
B peaJbHOM BPEMEHHM CHEMKH WM 3alllChIBA€TCS HAa MAarHUTHOM HOCHUTEJNE C TMociedyloleil nepexgadeid B 3¢wup.
Hedororpadpuueckne cheMOUHBIE CHCTEMBI OTIMYAIOTCS OT GOTOrpaduIecKuX Te€M, YTO B HUX U PETHUCTPAIIMU IIIEKTPO-
MarHUTHOTO  WM3JIy4eHHWS  NPUMEHSIOT  WHBIE  CEHCOPHl M Apyrue  CcmocoObl  mepemadn  HW300paskeHHs.
Hedororpaduueckne cuctemsl pabOTarOT ¢ IENBI0 PACIIMPEHUS TEXHHYECKHX BO3MOXKHOCTEH a’3p0- M KOCMHUYECKHUX METO-
JIOB M3Y4EHHUS 3eMHOH TOBEpXHOCTH. CheMOYHBIE CHCTEMBI, YCTAaHOBJICHHBIE HA KOCMHYECKHX JIETATEIbHBIX allaparax, 1mo3-
BOJISIIOT TOJTy9aTh HHGOPMAIIHIO O TPOLIECCax, MPOXOAAIINX Ha 3eMJIe B peaIbHOM WM Ou3peaabHoM BpeMeHn. Cnennguka
KOCMHUYECKHX MOJIETOB NMOTpeOoBasia KOHCTPYHPOBAHUS ChEMOYHBIX CHCTEM CIIEIIMAIILHOTO BU/IA: KOMIIAKTHBIX, MaJloil Mac-
CBI ¥ HEPTOINOTPEOIICHNS], HaJIEXKHBIX B paboTe, ¢ BO3MOKHOCTEIO Iiepejady 0e3 MCKaKeHUst MHPOPMAIMK Ha MYyHKT NpHeMa
HEMOCPEJCTBEHHO B IPOLIECCE ChbEMKH U T.J. ChbEMOUYHBIE CUCTEMBI, IPUMEHSIEMbIE IIPU KOCMUYECKUX ChEMKAaX, YCIEHIHO
UCTIONB3YIOT B CBHEMOUYHOM npoliecce c CaMoJIETOB u BEPTOJIETOB.
Pa3Burue TeXHHYECKUX CPEICTB AUCTAHLUOHHOIO 30HIUPOBAHMSA 3eMIHM U3 KOCMOCA MAET MO ABYM B3aMMOJONOJHSIOIINM
HamnpasyieHusM. [lepBoe 13 HUX OCHOBaHO Ha (POTOCHEMKE 3€MHOM TIOBEPXHOCTH B BUAMMOMN 1 OymxHeit MK obmacTsax criek-
Tpa M JIOCTaBKE OTCHATBHIX (POTOIUICHOK Ha 3eMIII0 TMPH IOCAJAKE CITyCKaeMOTO ammapaTa KOCMHYECKOTO Kopaldist jaubo B



cOpaceiBaeMbIX KoHTeiHepax. K ¢oTorpadupoBaniio 3eMHOH MOBEPXHOCTH NMPUCTYNWIN elie B Havyaiga 60-X IT. ciyxObl
cucteM HaruoHanbHOU Ge3onmacHocTd CCCP u CIIA. B HazeMHBIX YCIOBUSAX MPOU3BOAATCS (POTOXMMHUYECKas 0O0paboTka
(OTOTUICHKH U U3TOTOBJICHHE ChEMOYHOM MPOAYKIUH. J[aHHbIE CheMOYHbIC MAaTEPHAIIbI IPEAHA3HAYCHBI JJIs1 PELICHUS 3a/1a4,
HEe TPeOYIONMX ONEePATUBHOTO MPUHSATHS PEUICHUH, HAPUMEp, Ui MHBEHTapU3alUU U KapTorpadupoBaHus JecoB. DTO
HampaBieHue B Poccun obecrieunBanm 10 KoHIIA XX cTonetus aBromarmdeckue (6ecmmorasie) MC3 cepun «Pecypc-O».
Bropoe HampaBieHHe HCCIESIOBaHHS MPUPOAHBIX PECYpcOB 3eMIIM W3 KOCMOCA CBSI3aHO C OCCHHJIOTHBIMHU OIEPaTHBHBIMU
NC3. OHu obecrneunBaloT NpOBEJIEHUE ChEMOK B BHIMMOM, HH(YPAKPACHOM U paJyo/nana3oHax 3JeKTPOMAarHUTHOTO CIIEK-
Tpa HepoTorpahuIecCKUMH CheMOYHBIMH CPEJCTBAMHU M Tepeady MoJy4eHHOH MH(OpMaLuK CO CIyTHUKOB IO paJroKaHa-
JlaM B OIIEPaTHBHOM PEXHME, B TOM YHCIIC B PEKHMME pealbHOr0 MaciuTaba BpeMeHH, Ha Ha3eMHbIE IIYHKTHI ipreMa HHpOp-
Mallyy, I7ie MPOU3BOJIUTCS ee olnepaTuBHas o0paboTKa M JocTaBKa morpedbutensiM. ViHdopmanus npenHa3HaueHa Kak s
UCCIe0BaHMs OBICTPOTEKYIIHUX MPOIIECCOB Ha MMOBEPXHOCTH 3eMJIH (HarpuMmep, 0OHapyKEHHUE JIECHBIX TI0)KapOB, OBPEXKIe-
HHE JIECOB HACEKOMBIMHU-BPEIUTEISIMU U TIP.), TAK U JJIs PEUICHUs 3a[a4, CBA3aHHBIX C Pa3HOCTOPOHHUM H3yYCHUEM IPU-
POHBIX pecypcoB (HApUMeEp, y4eT TeKYIIUX U3MEHEHUH B JieCHOM (OH/Ie, MHBEHTapU3alus U KapTorpadupoBaHue JeCOB U
T.IL).

TakuM 00pa3oM, NPOAHATM3UPOBAB PA3HOBHUIHOCTH JIETATEIBHBIX aMapaToB, HEOOXOAUMBIX JJIsi IPOBEACHUs a3pooTo-
ChEMOK, Ha OCHOBE CPaBHUTEIbHOW TAOHUIIBI, ST IPHUILE K BHIBOY, YTO CAMBIM 3((QEKTUBHBIM JIETATEILHBIM AIAPaTOM IS
npoBeeHusl (POTOCHEMOK OKa3ajcs caMoJjeT. B COBOKYIHOCTH CO CKAHUPYIOLUIMMH ONTHUKO-3JICKTPOHHBIMU CUCTEMaMHu, ca-
MOJIET, MOXKCT IMPOU3BOAUTH BBICOKOTOYHYIO CHEMKY NOBCPXHOCTH 3€EMJIM U B PEIKUME PCAJILHOI'O0 BPEMCHHU IMEPCAaBaTh 110~
JIy4eHHbIC JaHHbIE 110 paJMOKaHaly Ha Ha3eMHbIE MYHKT. JTO JieJaeT 00pa30BaBIIMUICSA TaHAEM BOCTPeOOBaHHBIM BCET/a,
acias €ro OIICPATUBHBIM, HO B TO Xe BpEMs MIPUTroAHBIM JJIsL IIOBCEAHCBHOI'O HUCIIOJIB30BAaHUA.

I''TABA 14 TIOHATHUE O JUCTAHIHUMOHHOM 30HIUPOBAHUH.

B mocnennue roapl OypHO pa3BUBAIOTCS KOMIIBIOTEPHBIE cpeicTBa cOopa m obpaboTku mHpopMarmu. Hanpumep,
YK€ TTOYIHIH OOJIBIIOE PACTIPOCTPAHEHHE TeONH(POPMAMOHHBIE TEXHOIOTHH, aCCOLMHUPYIOIIHECS y OOJIBIINHCTRA JIFO/IEH ¢
UCTIONIb30BAaHMEM IIPOTPAMMHBIX NPOAYKTOB, OTHOCSIIMMCS K reorpaduueckuM uHpopmarmonaeiM cuctemam (I'MC). Ho
Hapsily ¢ HUMH, B 3TH O0OJaCTH aKTHBHO BHEIPSIOTCS MH()OPMALMOHHBIE TEXHOJIOTHH, HMEIONINE OTHOLIEHHE K 00paboTKe
MIPOCTPAaHCTBEHHONW MH()OPMALUK: METOMBI TJI00ATBHOTO CIYTHUKOBOTO mosuiuonupoBanus (GPS), MeToxsl cBA3aHHBIE CO
cbopoM mHpopManuK B 1oJie, HAa MECTHOCTH, C TIOMOILBIO TIOPTATUBHBIX KOMITBIOTEPOB, METO/bI, UCTIOJIb3YIOIINE AUCTAHIIU-
OHHOE 30HAMPOBaHHE 3eMIIM M3 KOCMOca WM ¢ camolieToB. C MepeHOCOM BCeX OCHOBHBIX Omeparuidi o oopaboTke U Hc-
MOJIb30BAHHUIO JaHHBIX ChEMOK Ha KOMIIBIOTEPHI MOSBUIINCH CIIEIHAIN3UPOBAHHbBIE TAKETHI ISl Pa0OThI C JJaHHBIMHU JMCTaH-
LHOHHOTO 30HAMPOBAHUSI.

JIMCTaHIIMOHHOE 30HJMPOBAHUE — ATO TEXHOJIOTHs, KOTOpas TpeOyeT crenuduyeckux BO3MOXKHOCTEH 00paboTKH,
TaKUX KaK MHOTOCIHEKTpaJibHAs KIAaCCU(PHKAIHS, TEOMETPUIECKOE TPAaHCPOPMHUPOBAHHUE U Teorpaduieckas MpuBsI3Ka u300-
paxenuit. lo 1992 roxa texHosnorus 6oJjblie paccMaTpuBallach Kak HAyYHO-HCCIIEIOBATENbCKAsl U TIO3TOMY HEKOTOPBIM 00-
pas3om oTzernsuach ot O66icTpo pacrymero peiaka ['MC texnosoruii. B To ke Bpems 1 pororpammerpust (TEXHUKA TOTyYESHUS
TomorpaduuecKkoil HHPOPMAIIUH II0 CTePeo U300PaXKESHUIM) TTepeBOAIIach B IHPpoByr0 Gopmy. OqHa 0COOCHHOCTH SBIACT-
cs o0mIet It STHX Tpex obyacTedt (qucraHoHHOTO 30HIUpoBanus, [ UC u doTorpammerpun) — 310 00s3aTeIbHOE TPEOO-
BaHHME UMETh reorpadMuecky NMpUBA3aHHYIO HH(pOpMaIHio. Te, KTO B CBOMX MPOEKTaX OMHMpaeTcs Ha BCE TPH BHIIIE yKa3aH-
HBIE TEXHOJIOTHH, HPOrpaMMHOE 00eCIedeHUe JOJDKHBI 3aKa3blBaTh Yy Pa3HbIX MOCTaBIIMKOB. st mudpoBoil 00paboTku
CHMMKOB HMCHOJIB3YETCS 1EJIbIH PsiJi CHIeUaIM3UPOBAHHBIX POIPAMMHBIX MPOJYKTOB, BBIMYIIEHHBIX KaK POCCUHCKUMHU IIpO-
um3Boautessimu (Tanka, Photomod, Z-Spase 29 u 1.1.), Tak u 3apyoexusiMu (TNT Proffesional, Leika, Interdraph, Tobin,
PCI, ER Mapper, RolleiMetric u npou.). B HacTosiiee Bpemsi (oTorpaMMeTprueckre MOKeThl cTaHoBsrcst dyactbio [MC.
Hudposas poTorpammerpus ommupaeTcs Ha YCIEXH B Pa3BUTHH IMUPPOBBIX KaMep, IPOIECCOPOB C MapauielbHOW 00paboT-
KO JJaHHBIX, JJOCTHKEHUH B 00JaCTH MOCTPOSHHSI CUCTEM MCKYCCTBEHHOTI'O MHTEIUIEKTa. BaskHa poiib HU(POBOIA KOppesun
M300paKeHMIA, TaK

Mupogubim audepom B pazpabOTKE MPOrpaMMHOr0 obecriedeHus it paboThl ¢ JaHHBIMM JUCTaHIIMOHHOTO 30HHPO-
BaHUs (B OCHOBHOM peub HIeT 00 nHdopMaImy, nonydaeMoii co cmyTHUKoB) siBisiercs komnanus ERDAS (Earth Resources
Data Analysis System). IleppoHauaabHO OCHOBHBIM MCTOYHHMKOM JaHHBIX (10 90%) BOo Bcex paborax ObLUIM ChEMKH BHICO-
kamepamu. C IpUX0JIOM CaMOJIETHBIX IU(PPOBEIX CEHCOPOB M CUCTEM Ka4eCTBEHHOT'O CKAHMPOBAHMS OOBIYHBIX a9POCHUMKOB,
a3po(hoTOCHEMKa TaKXKe CTaNla YaCThIO TUCTAHIIMOHHOTO 30HJMPOBAHHSI.

C peanuzanueii Bepcun ERDAS Imagine 8.1 nepsas nonnodyskiuonansHas I'IC ¢ UCIoab30BaHUEM JAaHHBIX JH-
CTaHIIMOHHOTO 30HIMPOBAHUS CTajia pealbHOCTHIO. [Iporpammuoe obecrneuenne ERDAS Imagine opranudHo coemuHseT
urdpoBy0 (HoTOrpaMMETPHIO, TUCTAHIIMOHHOE 30HJMPOBAHKE, MPOCTPAHCTBEHHBIH aHAN3 U KapTorpadupoBaHHE B BEK-
TOpHOM (popMaTe B OJHOM IMaKeTe, KOTOPHIM padoTaeT Kak Ha MEPCOHATBHBIX KOMITbIoTepaX, Tak U Ha UNIX pabouux cran-
LHSIX.

OO6nacTp npuMeHEHHs NMporpaMMHbIX IpoaykToB ERDAS oxBaThiBaeT pazinnuHble cepbl AATEIBHOCTH, 0COOBIN
MHTEpEC MPEeJICTaBIAET pa3Be/ika, 100bYa U SKCIUTyaTalusl MECTOpOXKAeHHH HedTn u ra3a. OCHOBHBIE 331a4M — IJIOIIAJIHOE
KapTUPOBaHKE 110 JaHHBIM CHEMOK M I'€0JIOrMYecKasi MHTEPIIPETalys a3po U KOCMHYECKUX M300paKeHuH, pelaeMble ¢ 10-
MOILBIO CIIEAYIOIICH KOMITIEKTaliy npoayktoB Imagine: Advantage niu Professional, kak 6a30Bble KOMIUIEKTBI, C TOMOJHH-



tenpHBIMUA MoayisiMu OrthoMAX, Radar u Virtual GIS. OcCHOBHBIMH MTOJIB30BATENSIMU SIBIISIOTCS HE(DTSIHBIE U Ta30BbIE KOM-
MIAHWY, OPTaHM3ALMN 110 Pa3BEIKe U 10OBIUE MMOJIE3HBIX HCKOMAEMBbIX, [0 CTPOUTENBCTBY M 3KCIUTyaTalluy TPyOOIIPOBOIOB.

B menom, mo0Oble opraHu3anuy, 3aHUMAIOIINAECS TEMATHIECKIM M TOOrpadUuecKuM Jemn(pupoBaHueM U KapTH-
POBaHMEM C HCIHONB30BAHUEM AAHHBIX KOCMHYECKHX M a3POCBEMOK — MOTECHIMAIbHBIC MTOJIb30BATEIH IIPOrPaMMHOTO obec-
neuennss ERDAS Imagine. Dto mporpamMmmHoe 06ecriedeHre MOKET IPUMEHATHCS B 000 PHKIaqHOM 067acTH, 06eced -
Basl TOJIHBIH IIWKJI HCIIOJB30BAaHMS JAHHBIX IUCTAHIIMOHHOTO 30HAMPOBAHUS, HAUYMHAS OT MPEABAPUTEIBHON KOPPEKIHMH U
TpaHCOPMHUPOBAHHST CHUMKOB JIO0 CO3JIaHUsI 110 HUM TOIOrpadHyecKOi MPOIYKIMH U Teorpaduyeckux WH(OpMannoHHBIX
CHCTEM.

IMAGINE Essentials

Essentials — ato simpo nmuuum npoaykroB IMAGINE, npencrasisier co60it He0pOroi MpoayKT i KapTorpagupo-
Banus. Essentials mo3Bossier MHTErpUpOBaTh MHOTHE pacTpoBhie opmartsl (Takue, kak GeoTIFF, ESRI GRID, ER Mapper u
MHOTHUe Japyrue) Hapsay ¢ BekropHoit [ MIC nHpopMaryeil B eAMHYIO cpely Ul yIpaBiIeHHs U padoThI C 3TUMHU TaHHBIMU.

IMAGINE Advantage

Imagine Advantage momommser ¢yHKIMOHATBHOCTE ESSentials, mpencrasmsist pacimpentbie GyHKIIMHA KapTHPOBa-
HUs, 00paboTku m3oopaxenuns u [ VIC ananmza. JlomonmauTensHble QyHKINH: 0pTOTpanchopMUpOBaHHE

- BO3MOXXHOCTH T€OMETPHYECKOTO MOJEIUPOBAHMS PACIIMPEHBI, BKIIOYEHBI I€OMETPUYECKHE MOJEIN CEHCOPOB
(crangaptabie aspodorokamepsr, SPOT u LANDSAT);

- 3aJJaHUE HJICMEHTOB BHYTPEHHETO OPUEHTUPOBAHMA U TApaMETPOB KaMEephl: KOOPANWHAT TIIaBHON TOYKH, (POKYCHOTO
paccTosHUs, KOOPIMHATHBIX METOK;

- 3aJJaHMe WM aBTOMAaTHYECKOE OTpeJIeNICHUE MONPABKU 3JIEMEHTOB BHEIIHETO OPHEHTUPOBAHUS: YIJIOB OTKIOHEHHS
[JIABHOTO JIy4ya OT HaJupa U KOOPJIMHAT LIEHTPA NPOCKTHPOBAHHUS;

- y4eT KpUBU3HBI 3eMJIH;

- 3a/1aBaeMOe€ II0JIb30BaTENIEM YUCIIO UTEPaLUii;

- 3aJJaHUE BBIXOHON MPOCKIINY;

- cOOp OMOPHBIX TOYEK C KAPThI, CHUMKA, BEKTOPHOTO CIIOSI, KITaBUATYPHI;

- UCTIOJIb30BAHKE TIOJIHBIX (X,Y,Z) OTIOPHBIX TOUEK.

Wmerotes cpenctBa sl reHepain3anuu nosepxHoctedd — Surface Generation (MHTeprmosiUs Ha PEryIsIPHYIO MO-
zenb penbeda). ITOT HHCTPYMEHT TO3BOJSIET MOIydYaTh PETYIApHYI0 NH(GPOBYIO MOAENb W3 TOYEK C OTMETKAMHU BBICOT U
W30JMHUH penbeda B BEKTOPHOM BHJE U APYTHX BHIOB AaHHBIX. Pacimpennsle GyHKINE MO3auKH TO3BOJISIIOT CIIMBATh Pas-
JIMYHbIE BBl B3aUMHOOPHUEHTHUPOBAHHBIX a3p0 M KOCMUYECKHX M300pakeHHH B oaHO. Ha BbIXO/IE MO3auKH MOTYT OBITh
MOJy4YeHbI: €AMHBIN OONBIION (aiii, HECKOIbKO (ailIoB ¢ MPOU3BOJIBHBIMYU I'PAaHUI[AMU WJIM CEPHH JICTOB B 3aJaHHOU CH-
creMe pasrpadxu. /it BBIpaBHUBaHUSI KOHTpAcTa CIIMBAEMOT0 N300pakeHHs MCIIONIB3YIOTCS Pa3IMYHbIE alrOPUTMBIL, JIMHUH
CIIMBKH OIPEIEISIFOTCS aBTOMATHUECKH MIIM BPYUHYIO 110 MPOM3BOJILHOM JIMHUK WM C UCIIOJIb30BAaHHEM OOBEKTOB BEKTOP-
Hoit kapTel B popmare ARC/INFO. [liist 30H mepekphIThs MOTYT OBITh BBIOPAHBI Pa3IMYHBIC BAPHAHTHI BHIYHCIICHHUS 3HAYE-
HUU pe3yIbTUPYIOIIMUX ITUKCEIIOB.

Moayins pactmpenus OrthoMAX npencrasisier co00il BBICOKOIPOU3BOUTENBHYIO ITUPPOBYIO (POTOrpaMMeTpHde-
ckyto cucteMy. OCHOBHBIM €€ Ha3Ha4e€HHEM SBISIETCS IOCTPOeHUE IU(POBBIX Moeleil penbeda 1 BHIIOITHEHHE 0pTo(hOTO-
TpaHcopmupoBanus. Takxke BO3MOXKHO IpOBeAeHHE (POTOTPUAHTYIANH, KaK B Tpejesiax OJMHOYHOTO CHUMKA, TaK U I10
LEJIOMY X OJIOKY.

dortorpammerpuueckas noacuctema OrthoMAX obecrieunBaeT ONTHMANBHBIA MOAXOJ K OpPraHM3alUH Hporecca
00paboTKK MaHHEIX, OJaromaps cBoemy ynooHomy mHTepdeiicy. Tem campiM MeToabl muppoBoil GOTOrpaMMeTpHH CTaHO-
BSITCS JIOCTYITHBIMH JIQ)K€ TEM KaTErOpHUsM MOJIb30BaTelleil, KOTOPbIE HE MMEIOT CIEHaIbHOI0 (POTOrpaMMeTpu4ecKoro 00-
paszoBanusi. Jlaxke HOBHUKH, HCTONB3ys cuctemMy OrthoMAX, MoryT monyduTh BBICOKOKAUECTBEHHBIC PE3YNIBTATHI, a IS
OTIBITHBIX TIOJIb30BATEINIEH UMEETCS MHOTO PaCIIMPEHHBIX BO3MOXKHOCTEH, KOTOPBIE MMO3BOJIAIOT YBEJIUUUTh IPOU3BOUTEN b-
HOCTh M KayecTBO PabOTHI B CIOXKHBIX cHTyauusx. [Iporpamma mo3Bosisier paboTaTh ¢ pa3iM4YHbIMH THUIIAMHU JIAHHBIX, C
OOJIBILIUM KOJINYECTBOM CHUMKOB M MOKHO 33]1aBaTh HEOOXOJMMYIO0 TOYHOCTh BBIXOJJHOTO MaTepHana. DTo MO3BOJISIET THOKO
OpPHEHTHPOBaTh PadOTy Ha BBHINOJHEHHE KOHKPETHO IOCTAaBJICHHBIX 3a]ad. BrICOK03(h(EeKTHBHBIE allTOPUTMBI, UCIIOJIB3Ye-
MBI€ JUI y4eTa 0COOCHHOCTEH T€OMETPHU CEHCOPa, BBIIIOJIHEHUS! TPHAHTYJISIUHI, TOCTPOeHUs IU(poBOil Monenu penbeda
(IMP) u oproTpanchopMupoBaHus, MO3BOJISIOT JOCTHYb CyOnMKcenbHO# ToyHocTH. [IMP MoryT coOuparbcst Kak B 1ojyaB-
TOMAaTHYECKOM, TaK U B MHTEPaKTHBHOM pexume. [IMP Mosker ObITh IoiydeHa Kak B BHIAE PETYISIPHOW MOJENH peibeda
(pactpa), Tak u B BuJe HeperymsipHor TpuaHryssinnonHoit cetd (TIN). I[Toxyuennas LIMP moxxer HabmonaThest U peakTH-
POBaTHCS B CTEPEOCKOITMYECKOM PEXRHME.

OpTOOTKOPPEKTUPOBAHHOE M300paxKeHne, OyAb TO KOCMHYECKHE WK a3pOPOTOCHUMKH, SIBIISIOTCS CTONb K€ TOY-
HBIM MaTepuajoM JJisi K3MEPEHHs, YTO M KapTa U CBOOOIHO OT 3HAYUTEIbHBIX UCKKEHHI, CBSI3aHHBIX C PelIbe()OM MECTHO-

cTH. DTO 03HAYAET, 4To NMpH BEIGOpe hokycHoro pacctosust ADA ( f ) ussectHoit hopmysoii:

or = e Xr, (14.1)
mf
MOYXHO HE PyKOBOJICTBOBAThCSA. DTO YCTPAHAET TAKKE HMPOOJIEMbI CTHIKOBKH TI0 KpasM CHHUMKOB IIPU ITOCTPOSHHH MO3aHKH.
HenocpencrseHHo B mpoliecce OpTOTpaHCHOPMHUPOBAHHS MOXKHO 3a/1aBaTh pa3Mep IHUKCENIa M BHIOPATh HY>KHBIH Y4acTOK.
OHO MO>eT NPOU3BOJUTHCS KaK C HCIIOJIb30BAHUEM peryssipHOit Mojend, Tak u tina TIN. 4.






KOHTPOJIbHBIE BOITPOCHI

6. Kakyro cbeMKy Ha3bIBaIOT IIJIAHOBOM ?

7. Kakyio cbeMKy Ha3bIBaIOT EPCHEKTUBOM?

8. YTo BXOJHUT B TEXHHUYECKOE 33JaHKe TIAaHOBOI a3po(hoTOCHEMKHU?

9. Ot 4ero 3aBucuT Macmrad GoTorpadpupoBanus?

10. st gero miaHupytoT mpomonsHbie (P) u momepeunsie (Q) MEpEeKPHITHS MEKTYy CHHMKAMH CMEKHBIX
MapIIpyToB?

11. Kaxwe cnocoOBI H3roTOBICHUS (POTOCXEM MIPUMEHSIOTCS B (hOTOTpaMMeTprn?

12. Uro takoe oTocxema?
13. C yBenmueHHEM pa3MepoOB TEPPUTOPHH, IDIOMIATs KOTOPOH M3MEPSIOT 1Mo (poTocxeMaM, TOYHOCTh Pe3yib-
taTa Oynet Bo3pacrarb. OOBSICHUTE WM ONPOBEPTHETE 3TO YTBEPIKICHHUE.
14, BynyTt 1y oMHaKOBBIMU PAaCXOKAEHHS Ha KOHTPOJIMPYEMbIX TOUKAX IPH M3TOTOBJIEHUH KOHTPOJIS P H3-
TOTOBJICHHU (POTOCXEMBI C OJIHUX U T€X K€ CHUMKOB Pa3HBIMH METO1aMU?
15. ITpu oneHke KayecTBa M3rOTOBJICHHS (POTOCXEMBI, YTO SBJISETCS MPEANOYTUTEIbHEE TYOJIeT WM BhIpe3 U
nouemy?
16. Ha xaxoM 3Tamne 4eoBEeK MOXKET aKTHBHO BJIMATH HA KAYECTBO OJy4aeMOI0 H300paXKeHHS.
17. Ot gero 3aBUCHUT (hoTOTpadrIECcKOe Ka4eCTRBO.
18. Yro Ha3BIBACTCS HAKHHBIM MOHTaXEM.
19. C Kakoi LeNIbI0 OLICHUBACTCS POTOrpaMMeTpHYECKOE Ka4eCTBO ITOMYICHHBIX CHUMKOB.
20. INo xakuM NOKa3aTeIsIM OLIEHUBACTCS Ka4eCTBO MaTEPHAIOB a3pO(POTOCHEMKH?
21. Kakue cymecTByIOT CIIOCOOBI HOCTPOSHHUS IJIAHOBOH (POTOTPUAHTYIISLMN?
22. Uro sBasieTcsa peayKuuei CHuMKa?
23. Kakoii CHUMOK Ha3bIBaeTCs TPaHCHOPMHUPOBAHHBIM ?
24, UYro Takoe ogHOMAapIIpyTHast (POTOTPUAHTYIIALUS?
25. Uto u3 ceds mpeCcTaBisioT rpaduieckue cetu?
26. IlepeuncauTe CrOCOOBI IPOBEPKH ITONEPEYHBIX CEYCHHH BBIPAOOTOK
27. Uro takoe HOTOKOHTYPHBIH METOJT CHEMKH?
28. Yro mo3BoisieT obeceYnTh IPUMEHEHNHE (POTOKOHTYPHOTO METOa ChEeMOK BBIPAOOTKH?

29. TlepeuncinTe >IeMEHTH BHYTPEHHETO OPHEHTUPOBAHUS
30. Jast uero mpu ycTaHOBKE (POTOKAMEpPHI €€ ONTHYECKas OCh YCTaHABIMBACTCS 110 HOPMAIIM K OOBEKTY ChEM-
KI ¥ COOJIIO/IAI0TCS YCIIOBUS BEPTUKAIBHOCTH (POTOIICHKH M TOPU30HTAIBHOCTH ONTHYECKOH OCH KaMephl?
31. Jliis 4ero mpou3BOAST MAacHITaOMpOBaHUE CHUMKA Ha BBIOPAHHBIC PACCTOSIHUSA CHEMKH?
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[JIOCCAPUIA

Ne HoBble noHATUA CoaneprkaHue

n/n

1 aspodoToannapaT doTorpaduyeckmii annapat npu-
MeHfieMbI NpU CbeMKe C JfeTa-
TeNbHOro annapara.

2 A3POCHMMOK doTorpaduyecknii CHUMOK cae-
NAHHbIN C NeTaTeNbHOro annapara

3 OMNO3HAKM Feopesnyeckne KoopauHaTbl ToO-
YeK MEeCTHOCTW, M306pasmUBLLMXCA
Ha CHMMKaXx.

4 KONIMHEeapHOCTb OTHOLIEeHWe NapanNenbHOCTU BEK-
TOPOB: [Ba HEHy/NeBbIX BeKTOpa
Ha3blBalOTCA KONNIMHEAPHbIMY,
€C/IN OHM NIeXKaT Ha NapannenbHbIX
NPAMbIX WX HA OAHOM NPAMOIA.

5 Cmas nsobpaxkenusn Cma3, 3TO HeYETKUI, HepesKui
CHUMOK
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HaKO/bl

HaKonbl 3TO TO4YeuyHble BMaAMHbI
pasmepom 1—2 mm, BO3HMKAIOT B
pesynbTaTe NpPOKasblBaHUA WTN0M
OfMHAKOBbIX TO4YeK Ha ¢oTorpa-
dusx.

doToTpUaHryNAUMA

doToTpUaHrynauMA MeTon ornpe-
[EeNeHNA KOOpAMHAT TOYEeK MecT-
HOCTM No ¢oToCHUMKam. HasHa-
yeHMem GOTOTPUAHTYAALMM ABAA-
eTcA  CryweHWe reonesnyeckomn
CETU C LeNblo obecnevyeHns CHUM-
KOB OMOPHbIMM TOYKaMM, HeEOBXO-
ONMbIMU AN1A COCTaBAEHUA TOMO-
rpadpuyeckor KapTbl, U pelleHun
pAfa MHKEHEPHbIX 3a4a4.

OpTtodoToTtpaHchop-
MWpOBaHue

OpTtodoToTpaHchopmmupoBaHme
(Tonorpaguuyeckoro ¢GoTOCHMMKA)
npouecc ¢oTorpammeTpUHecKomn
06paboTku Tonorpaduyeckoro
$GOTOCHMMKa, Uenblo  KoToporo
ABnAeTcA npeobpasosaHMe TOMO-
rpadpumyeckoro  GOTOCHMMKa U3
MCXO4HOM NpoeKkuun B OpTOro-
Ha/NbHYO

rmpoctabuamsmpytowei
YCTAHOBKOM

rmpoctabuamsmpytowme ycTaHoB-
KM (B0 Bpems aspodoTocbemKu)
obecneunBaloT ycnoBue Heobxo-
OANMOTo OTKNOHEHMA ONTUYECKOM
OoCW OT BepTUKanu B npegenax ot
15-30" go 3°




