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JIABOPATOPHASA PABOTA Nel

OLUDPPOBKA KAPTOI'PA®OUYECKOI'O MATEPHUAJIA

B ROBUR

1. Ilean 1abopaTopHOii padoThI

L{enu naGopaTopHOi pabOTHI [1 0O3HAKOMIIEHHE C TEXHOJIOTHEH U OCOOCHHOCTSIMH UCIIOJIb30BaHUS
pactpoBoro (QparmeHTra KapThl B KadecTBe mominoxkku B cucteme ROBUR st co3nmanus
udpoBoi MOJeNU peibeda METOIOM PYUYHOUM BeKTOpHU3aluu; [ 03HAKOMIIEHUE C TEXHOJIOTHEH
BEKTOPU3ALMH B IPYIMX CUCTEMAX aBTOMATU3UPOBAHHOI'O MPOEKTUPOBAHUS.

2. IIpuOopsl, 000pyA0BaAHUE H MATEPUAJIBI:

Jyist BBITOTHEHMSI 1a00paTOPHOI paboThI HCIONB3YIOTCS IEPCOHATBHBIN KOMITBIOTEP, IPOrpaMmMa
ROBUR wu otrckanupoBaHHbIi GparmMeHT kapThl M 1:25000

3. TeopeTnueckue cBeaeHUs

PacTpoBbIM 1M TOUEUHBIM U300paKEHUEM MIPUHATO HA3bIBATh MACCUB IMUKCEIOB — OJIMHAKOBBIX
1o pa3mepy u (popmMe TIOCKUX TeOMETPUIECKUX (GUryp (4aiie BCero — KBaapaTOB MM KPYTOB),
PacCMOIOKEHHBIX B y3JaX PEryisipHOil (TO €CTh COCTOSIIeH M3 s4YeeK OAMHAKOBOW (popmbl U
pa3mepa) CeTKH.

CnoBo «mukcen» — 3TO alOOpeBuaTypa OT AaHIIHUICKUX CIIOB picture element (31eMeHT
U300paXeHus).

PactpoBoe n3o0paskeHue MpPECTaBISACTCS ABYMEPHBIM MAacCHBOM TOYEK, KaxJas U3 KOTOPBIX
MMEET CBOM LIBET.

PactpoBbie n300pakeHusI MOTYT OBITh MOJIY4YE€HBI B YACTHOCTH CKAaHHUPOBAHHUEM OPUTHHAIBLHOTO
n300paxeHus ¢ Oymaru.

PactpoBbie n3o0paskeHusi 007a1al0T CYIIECTBEHHBIMH HEIOCTaTKaMH, OCHOBHBIM M3 KOTOPBIX
SBIISIETCS TO, YTO HH(OpMAaIHst 00 N300paKEHUH MPENICTABIIAETCS B BUAEC HA0OPA TOUEK U TIOATOMY
HE COJICPKHT, B SBHOM BHUJE, JAHHBIX O T€OMETPUU U pazMepax o0bekToB [1]. PemaktupoBanue
00BEKTOB pacTpa 3aTpyTHEHO, MACCUBBI 00PaOOTKHU JaHHBIX OTPOMHBI.

OCHOBHBIMHU XapaKTEPUCTUKAMH, HEOOXOTUMBIMU I OTOOPAaKEHUS pacTpa, ABISIOTCS pa3Mephl
n300paxkeHus U Ii1yOrHa I[BETa.

Pa3zmep n3obpaxeHus pactpa ornpeensercs IUPUHON U BHICOTON pacTpa B mukcensx. [ myOouna
[[BETA ONpeeNsieT KOJIMYEeCTBO OUT HH(POPMALIUU HAa OJIUH MMHUKCENb.

Uewm Oosbliie riyOMHa LIBETA, TEM LIMPE AUAMa30H JOCTYIHbBIX 1IBETOB.

Haubonee pacnipoctpanensl n3o0paxeHus ¢ riayonHoi usera [ 1 Out — aByxuBeTHbIe; [1 4 6uTa
— 16 uBeros; [ 8 6ut — 256 niBeToB; [J 16 6ut — 65536 nBeros; 0 24 6ut — 16.7 MIH. IBETOB.
N300paxkeHust ¢ riyOMHOM 1[BeTa O 8§ OUT SIBJIAIOTCS MaJUTPOBBIMM, T.€. B MacCHUBE MUKCeNeH
3alMcaHo HE CaMO 3HAUYEHUE 1[BETa, a UHAEKC MAJUTPhI LIBETOB.

[TPUMEP

[[BeT Ka)kqOro MHUKCENs 3allMChIBA€TCS B MaMATh KOMIIbIOTEpA MPH MOMOIIU OIpPENEIeHHOIO
KOJInYecTBa OUTOB. BUT — MUHMMabHAs €IMHUIIA TAMATH KOMITBIOTEPA, KOTOPast MOXKET XPaHUTh
60 3ravenue 0, mu6o 1.

B KkoHTpacTHON 4YepHO-0eloi KapTUHKE KaXAbI NHKCEeTb KOAUPYETCS OJHUM OHTOM.
BocemubutHoe uzobpakeHue Mo3BojiseT uMeTh 256 1BeroB, a 24 Ourta obecrneduBaroT
NPUCYTCTBHE B U300pakeHUH Oosee 16 MUIUIMOHOB LIBETOB, YTO JIa€T BO3MOXHOCTh PaboTaTh C
M300paxeHUsIMHI MPOPECCUOHAIBHOIO KayecTBa.

Hanpumep, nys uerBeptu ctannaptHoii kaptel M 1:25000: Hlupuna ¢pparmenTa no ropu3oHTaIN-
20cwm; [lupuna ¢pparmMenTta mo BepTukamu -24 cm JIjist moaydeHus NprueMIeMoro KauecTBa KapThl
HeoOxoaumo pazpenieHue He mexee 300 dpi.

Cunraem: [llupuna ¢pparmenta no ropuzontanu-20*0,3937=7,874 mioiima; lllupuna ¢pparmenra
1o BepTukaiu -24 *0,3937=9.4488 mroiima Ilo Beptukamu: 9.4488* 300 = 2835 Touek.

ITo ropuzonTtanmu: 7,874 * 300 = 2362 Touek.

Yucno nukcesnei pactpoBoit MaTpuilsl 2362 * 2835 = 6 696 §837.

Jns monmydeHuss Ka4eCTBEHHOTO IIBETHOTO HM300pa)KeHWs Haa0 HEe MeHee 256 OTTEHKOB st
Kaxaoro 6a3osoro npera. B momenn RGB cooTBeTcTBEHHO WX 3: KpacHBIN, 3€JCHBIH M CUHUU.



[Tomygaem ob1iee kKommaecTBo 6alT — 3 Ha KaxAbli muKced. COOTBETCTBEHHO, pa3Mep XPaHUMOTO
u3o00pakenust cocrasisier 19,16 M6 (merabaiit — 1024 xkunobaiitam umm 1 048 576 Gaiitam).
[Tpu 5ToM 00beM HHGOPMAIIUU HE 3aBUCUT OT INIOTHOCTH 3aMOJIHEHUS JINCTA OOBEKTaMH.

Jiist XpaHeHHs pacTPOBBIX U300paskeHui pazpaborano MHokecTBO hopmato — TIFF, BMP, PCX,
JPEG, GIF, PNG [2].

BekTopHbIM H300pakeHHEM B KOMIBIOTEPHOH TpaduKe NPUHATO HA3bIBATh COBOKYITHOCTH
Pa3HOO0PA3HBIX TEOMETPUICCKUX 00BEKTOB — IPUMHUTUBOB (KPYTH, JLUIUIICH], TIPSIMOYTOJIbHUKH,
MHOTOYTOJIbHUKH, OTPE3KHU MPSIMBIX U AYTH KPUBBIX JIMHH ), HA KOTOPHIE B KOHEYHOM CYETE MOTYT
OBITH pa3OUTHI JIFOOBIC TECOMETPUUYECKH CIIOKHBIC OOBEKTHI.

Baxneiimass 0cOOCHHOCTh BEKTOPHOU TpaUKM COCTOMT B TOM, YTO JUISI KaXIAOTO MPUMHUTHBA
(kmacca  TEOMETPHUYECKHX  OOBEKTOB)  OMNPEHACISAIOTCSA  YIPABIAIONME  HTapaMeTphl,
KOHKPETH3UPYIONIHE €ro BHEUTHWI BUJI W TOJIOKEHUE, YTO MO3BOJISIET YIPOCTHTH MPOIECC
PEIaKTHPOBAHUS — U3MEHEHHUS CBOMCTB.

O0beM TpeOyeMOol MaMsITH Ha MPSMYFO 3aBUCUT OT INTIOTHOCTH 3aIIOTHCHHUS JINCTA TPUMHTHBAMH.
Ha pucynke 1 n300pakeHbl KapThl B PACTPOBOM U BEKTOPHOM (popmMaTax.






PI/ICYHOK 1 PaCTpOBoe 1 BEKTOPHOC MPEACTABJIICHUE KapT

BexkTopu3anus — 5TO 3aMEHa COBOKYITHOCTEH PAaCTPOBBIX TOYEK HA BEKTOPHBIC MPHUMHTHUBBI,
SIBJISTFOIIUECS WX T€OMETPHUYECKIUMH aHATOTaMH.

OuudpoBka KapT BHITIOIHIETCS B BU/IE TIEPBOHAYAIILHOTO CKAHUPOBAHUS KapT, C MOCIEIYIOIUM
pacTpoBO-BEKTOPHBIM MpeoOpa3oBaHueM (BEKTOpH3alHel). DTO 03HAyaeT, 4To OyMakKHbIe
TororpaguuecKue W TMPOYHe KapThl TEPEBOISATCS B DIIEKTPOHHBIH BHI C HCIIOJB30BaHUEM
KOMIBIOTEPHBIX Mporpamm. [l oOpabOTKHM pacTpoBBIX KapTorpaduueckux H300pakeHui
OTEYECTBEHHBIC Pa3pabOTYNKU MpeIararoT 6oee 15 pa3auvHbIX MAKeTOB, PYHKITMOHUPYIOIIHNX
Ha pasHbIX Twargopmax U Mo 3PGEKTUBHOCTH MCIOIB30BaHUS HE YCTYMAIOMINX 3apyOeKHBIM
aHaJIOTaM.

OcnoBubie naketbl: [1 SpotLight, Vectory (Consistent Software, Poccust); [1 Easy Trace (Easy
Trace Group,Poccus ); [ MapEdit (AO «Pe3unent», Poccus);

[ AutoVEC(IBS, Poccust) [ -GeoDraw (LII'1 UT" PAH), O -IntelVec (AO3T "Terpokom").



3apyOexxHble cucTemMbl BBoja (kopmopanmu Intergraph, ¢upm Bentley, Audre), HecMoTpsi Ha
Oombime QYHKIIMOHATBLHBIC BOZMOKHOCTH MPUMEHSIOTCS MaJio. [2].

[Tpu BekTOpH3aIMK pElIAlOTCsA U Apyrue 3aaadu: [J BOCCTaHOBJIECHHE MH(POpPMAIUHU, YACTUYHO
yTpaueHHOW WM MCKAXEHHOM H3-3a M3HOCA OyMa)KHOTO HOCHTENS, JC(PEKTOB YEPTEHKHBIX
MHCTPYMEHTOB, JAe(EeKTOB WCIOJHEHHUs, NorpemHocreil ckanupoBanusa (I'eomerpuueckas
KOppeKIHs CHHMKa); [] mpuBs3Ka K TpeOyeMoil kKapTorpaduueckoil mpoekiuu; [ ckieika
pa3IMYHBIX PacTPOB B €IMHOE MOJOTHO(ECIH H300pakeHrne OTCKaHUPOBaHO ¢parmMeHTamu); [
«paccioeHue» H300paKeHUs IO €ro CMBICIOBOMY COJCP)KaHUIO (HampuMmep, KapTa MOKET
coJiepkaTh cJIou penbeda, aBToA0POr, KOMMYHUKALIUN, TPaHUI] 3eMEIbHBIX YYaCTKOB U T. 1.); []
CcOOCTBEHHO BEKTOpH3alus [| MUHUMHU3ALUS YHCIAa BEKTOPHBIX MPUMHUTUBOB; [ (uibTparms,
CriaXuBaHHe W onTuMmuzauus Qopmbl JuHUN; [ BBOA aTpuOyTUBHOW HHOpMALMK IS
rpagpuveckoro oObeKTa (HampuMep, HampsHKeHHWE JUHHM — JJIEKTponepenad, JuaMerpa
TpyOOIpOBOJa, IUIOMIAh 3€MEIbHOIO y4acTKa, ero coOcTBeHHUK U T.1.) [1] [ KoHBepTauus
CYIIECTBYIOIINX JIAHHBIX B OOMICTIPUHATHIC (DOPMATHI TaHHBIX.

Metons! o poBku [ B pydHOM [] aBTOMAaTU3UPOBAHHOM [] aBTOMAaTUYECKOM PEXHMAX.
OnudpoBKa BPY4IHYIO COCTOUT B 00BOJIC KOHTYPOB OOBEKTOB HA dKPAaHE MPHU MOMOIIM MBIIIH C
bukcupoBaHueM (HaKaTHEM KHOIIKU MBIIIN) KOOPIUHAT XapaKTEPHBIX TOYEK KOHTYPOB.
ABTOMATH3UPOBAaHHAS ONHU(PPOBKA BBHIMOIHACTCS MPH IMOMOIIM TIPOTPaAMM, HA3BIBAEMBIX
BeKkTopu3aTopamu. PaboTra 3TUX mporpaMMm COCTOMT B pPaclo3HaBaHUU OOpa3oB: OHU MOTYT
UACHTH()UIIMPOBATh M BBIICIATh M3 pacTpa OTICIbHBIC TOYCUYHBIC, JTHHCHHBIC W IUIOMIATHBIC
OOBEKTHI, CTPYKTypu3auus HH(pOpManuu O CJIOSAM, 3aJaHHE CBOMCTB U MHOTOE Jpyroe
BBITTOJIHSICTCSI OTIEPATOPOM.

ABTOMaTHueckas onudpoBKa BEAETCS C NPUMEHEHHEM MPOrpaMM, KOTOPHIE aBTOMATHUECKU
pacmo3HaloT OOBEKThl Ha CPABHUTENIBHO IMPOCTHIX PACTPOBBIX HM300paKEHUSX, OOIBIIMHCTBO
TaKUX MPOrPaMMHBIX MPOIYKTOB pe3yJbTaT BEKTOPU3AIMU PACIOJAraloT Ha OJHOM CIIO€,
pa3o0paTh KOTOPHIH HA COCTABIISIONINE DJIEMEHTHI CII0XKHO.

HaubGonee pacmpocTpaHeHHBIE CHUCTEMBI JJi BBOJA MPEAYyCMaTPHBAIOT PYYHYIO U
M0JIyaBTOMAaTHYECKYI0 00paboTKy.

4. 3ananue

s ocBoeHus MeToZioB paboThl ¢ mporpammoil ROBUR mpeiaraercss BBIOJHUTH 3a/laHUeE,
KOTOpOE BKJIIOUAET B ce0s cleayrolue 3a1a4un: [| 3arpy3ka OTCKaHUPOBAaHHBIX ()parMeHTa KapThl
M1:25000; O oumcpoBka 3agaHHOro (parMeHTa KapThl B PYYHOM pexume; [] co3paHue u
KOpPpEKTHpOBKa LU(POBON Mojenu penbeda, MpoBepKa aeKBaTHOCTH MoJienH; [ coxpaHeHue
pe3ynbTaTOB 0OPaOOTKH.

5. UcxoaHble JaHHBIE

B kadecTBe MCXOIHBIX JaHHBIX JAJIS BBIIOJHEHUS JIAOOpaTOpHOW pabOThl 3adaHbl (hparMeHThHI
tonorpaduueckoit kaptel M 1:25000 B 371€KTpOHHOM BHJIE U 00JIaCTh OLIU(PPOBKHU.

6. Xoa padoThI

6.1 Co3nanue yueOHOro npoexkTa

Otxpeite nporpaMmmy ROBUR u B Tabnuue MeHemkepa MPOEKTOB HCHOIb30BaTh (DYHKIUIO
Co3znars.

B oTkpeiBIIEMCS JONOTHUTEIBHOM OKHE 3anosiHuTh mnons Iludp mnpoekra, Haszpanue u
Pa3zpaborunk. [1ludp npoekta cOCTOUT W3 MIECTH MO3ULMNA: [] MepBble TpU LUUPPHI — HOMEP
rpynnsl; [ yeTBepTas U NsTas- MOPSIAKOBBII HOMEp B CIIMCKE CTYAEHTOB I'pyNIbl; [ mecTas-
HOMED JTa00OpaTOPHON PabOTHI.

Ha pucynke 2 npuBeneH IpuMep 3anonHeHns.
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6.2 OTkpbITHE IPOEKTA

B pesynbrare BBINONHEHMS NMpEAbIAYIIEH ONepaluyd B CHUCKE MPOEKTOB J100aBlieHA CTpOKa

(Pucynok 3).

I} Tonomamk Robur - AsTomoGnabHbie AOpOTM

Pucynok 2 Co3gaHue HOBOro NMpoeKTa

Mpoekt Bug Ceemka [Mnan MoeepxHocte Cutyauma [Npodwune lMonepeunuk 3agaun Cepewc Owkno 7
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Pucynoxk 3

Haiinure ee, n npu Haxatun kHONKM OK HaHHBIM MPOEKT CTaHET TEKYIIUM, O 4eM OyIeT
UH(POPMHUPOBATH BEPXHsIS CTPOKa MporpaMmel (PucyHoK 4).

B Torcuar Robor - Astowcfmeds acpars - 413011

Mposar Bed Coessa Mo Masepormc g Tpodan Manspewnm Jasaan Cepawe Oum

Pucynox 4

6.3 Unrepdeiic Robur

BepxHss ctpoka mHGOpMALMOHHAS YKa3bIBAIOIIAs HA OTKPBITYIO IPOTrpaMMy, pa3zell porpaMmbl
Y TEKYIIHUI MPOEKT.

Crpoka MeHI0 00ecreunBaeT JOCTYI KO BCeM KOMaH/aM MTOCPEICTBOM BhINAJAOIINX MEHIO.
Robur umeer tpu pabounx okua: Ilnan, IIpopuns u INonepeyHUK, — 4TO MO3BOJSIET BECTH
NPOEKTHPOBAHUE TPACCHI KaK MPOCTPAHCTBEHHOT'O OOBEKTA.

Kaxxnoe okHO nMeeT HacTpauBaeMoe KHOIIOYHOE MEHIO — KHOMKHU OBICTPOTO J1OCTYyIA.

HwxHsis cTpoka MHGOpPMaLMOHHAas — Ha HeW OTOOpakaloTcs OTMETKHM W KOOPAMHATHI IpU
MIEPEMEIICHUH Kypcopa, KOJIbl IOBEPXHOCTEH, IIOJICKA3KHU.

6.4 Ynpasisiromme 31eMeHTbl okHA [lnan Tpaccsl

[Tepen HauaaoMm paboTsl B paznenax: [lnan, [loBepxnocts, CuTyanus HeOOXOAMMO BBIOTHUTD
HaCTPOWKY YTPaBISAIOIIMX HIEMEHTOB.

Bri6epute snemeHT MeHIO Bua — Ynpasisiomme 3JieMeHTbI.

OTkpoeTcs TUaoroBoe OKHO YIPaBJISIOUINX 3J€MEHTOB I1aHa Tpacchl (Pucynok 5): Jlornuecku
OKHO JICJIUTCS Ha TP YacTu: BUAUMOCTB, aKTUB-HOCTH U J{OTIOIHUTENIbHBIE TApAMETPHI.

Jlns1 BBITIOSTHEHUS pabOTHl HEOOXOAMMO 00ECTICYNTh BUAUMOCTH CJIOEB: PacTpoBasi moa10:KKa u
HoBepxHocTh. Cnoit IloBepXHOCTHL SBISETCS COCTaBHBIM. JIJIsi OTKPBITHS BXOJAIIMX B €r0
COCTaB CJI0€B HEOOXOIMMO HaXaTh 3HAK «+», U IOMETUTh BXOSAIINE CIOU.
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Pucynoxk 5

AKTHBHOCTBH CJIOEB pa3peliacT WIM 3alpeliaeT BO3MOKHOCTh M3MEHEHMSI COOTBETCTBYIOIIMX
AJIEMEHTOB MPY ITOMOIIX MBIIIH, & TaKKE MO3BOJISET WIH 3aIPEINAET BbI3BIBATH JUIS 3JIEMEHTOB
BCIUIBIBAOIEE KOHTEKCTHOE MEHIO.

[Tpu ourppoBKe OyAYT CO3/1aBaTHCS IEMEHTBI — TOUKH TOBEPXHOCTH, TO3TOMY BO BTOPOM OJI0KE
HE00X0/IMMO OTMETHTh aKTUBHOCTH cJ10s1 [ToBepXHOCTB.

B nonmonHuTensHBIX MapaMeTpax MOXKHO Cpa3y yKa3aTh IIar TOPU30HTAJIEW KapThl, a JIy4lle
BPEMEHHO HCIIOJIb30BaTh MEHBIINWN IIar, YTO MO3BOJIMT JIy4IlIe KOHTPOJIHMPOBATH IPABHIBHOCTh
IIOCTPOEHUS IIOBEPXHOCTH.

6.5 PacTpoBas noasioxka

PactpoBoe n3obpaxenue (Tomorpaduueckas kapra) KOTOpoe O€peTcsi 32 OCHOBY H JIOKHUTCS Ha
CJION HUXKE B BEKTOPHOM peAaKTOpe rpaduku, Ha3biBaeTcss PacTpoBoi MOAJI0KKOIM.

C Hee cunThiBaeTcsa HH(OpPMALIUS U PA3HOCUTCS HA COOTBETCTBYIOILIUE CIIOM.

B Robur mpemycMorpeHa BO3MOXHOCTH TOATPY3KH ILIBETHBIX M YEPHO-OEJIBIX PaCTPOBBIX
nuzo0paxenwuii [4] Beibepurte rnemeHnT menro Curyanusi — PacrpoBasi noano:xkka — Jlo0aBuTH
PACTPOBYIO NOAJI0XKKY. B nmosiBUBIIEMCS THAIOTOBOM OKHE YKa)KUTE MyTh K (hailiry u BeiOepute
kaonky OK (PucyHoxk 6).
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Pucynoxk 6

B Robur peanuzoBana BO3MOKHOCTH UCTIONB30BaHus Oosibiioro urcia ¢popmaros: TIFF, JPEG,

BMP, PIC, GIFF, PNG.

Hcxonnas xapra B ¢opmate JPEG, mis mpaBUIBHOTO pa3MelleHUs MOJJIOKKHA B CIETYIOIIEM
JUAIOTOBOM OKHE YKas3aThb MapaMeTpbl, OTOOpakeHHble Ha pucyHKe 7. Touka BCTaBKU C
HYJIEBBIMHU KOOpJMHATaMH U MaciuTaObl KapThl 1: 25000.



PacTposoe vsobpaxenve

ma daina:

C:\Users\terra\Pictures\mapa-elbrus-1024x932.jpg

dopmMaT: LiseTHoi RGB, 24 paspsaaa

Hassanue: mapa-elbrus-1024x832

MapameTpbl BCTasku

") Mo ABYM TOYKEM

Mepsas To4ka
YKa3aTb Ha 3KpaHe

(@) Mo yrny nosopoTa

TouKka BCTaBKK
[ ] ¥kasaTb Ha 3kpare

Bropas To4ka
YKa3aTb Ha 3KpaHe

MacwTab
[ ] ¥kasaTb Ha 3xkpare

Yron nosopoTa
[ ] ¥kasaTb Ha skpare

X: 0 X: 25000 Yrom: O
y: 0 y: 25000
[ OK ] [ OTtmeHa
Pucynok 7

6.6 MeHeaxep pacTpoBbIX H300paKeHU I

s yno6cTBa 100aBIeHHs HOBBIX PAaCTPOB, PEJAKTUPOBAHUS M YJAIECHUS YK€ CYIIECTBYIOIIUX
IIpeAYyCMOTPpEH MeHeKep OIT0XKEK.

Jlnis BBI30Ba OKHA MeHeJkepa HeoOXOJMMO BhIOpaTh 37eMeHT MeHIo Cutyauusi — PacTpoBbie
MOAJIOKKH — MeHel:Kep pacTPOBBIX MOAI0KEK.

B oxHe oTOOpazarcs Bce MCHOIb3yeMble PACTPOBBIE MOJUIOKKHM M MX cBoHcTBa (Pucynok §)-
Haunmenosanue, Mcxonuelii pasmep, Paspewenune, LiBeroBas nanurpa.

PaCTpOBaSI IOAJIOXKKa MOXKET OBITH NEpEeUMCHOBAHA, CKphbITa, BKJIIOYCHA WUJIN YAAJICHA U3 IIPOCKTA,
BCC OoIl€paliuu MOT'yT OBITh BBITIOJIHEHBI U3 MCHCI[)KCpa IO AJIOXKCK.
,ZIOHOJ'IHI/ITGJ'II)HBIG JAHHBIC OTKPBIBAIOTCH ITPU HA’KaTHUKW KHOIIKU B HIKHEH 9acTH OKHA HO}IpO6HO.
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(8] Meneaxep pactpossix us0BpaxeHnit - " t w 5
s | Ckpbite [MepenmeHosate x@
HassaHne Bkn. WcxoaHsit pasmMep Paspewenne, Dpi  LiseToBas nanuTtpa
22 -+ 2441 x 3060 300 x 300 LseTHoi RGB, 24 paspaaa
McxonHsit pasMep, NUKcens 2441x3060 -
PaspeweHne, ToOYEK H3 OKNM 300x300
LiseToBas nanutpa UseTHoit RGE, 24 paspaaa
E reomerpun B
Monoxerue X, M 0
Monoxexue Y, M 0
¥Yron nosopoTa 0
LLnpuHa, M 5187.125 =
BeicoTa, M 6502.5
MacwTab X 25000
MacwTab Y 25000
E Onruueckwe caoicrsa -
LiseT npo3paqYHoCTH B HepHsi
i MisamnA2A0 1HIDSTS ANAIAS ILASTIA n =
| ok || omesa | [mosposo <<

Pucynok 8

6.7 Ouungposka peaneda B py4HOM pekuMe

[IpoBepbTe MpaBUIBLHOCTH 3a7aHus MacITadba. /s 3Toro u3MepbTe pacCTOSTHUE MEXTY Y3JIaMH
KHUJIOMETPOBOM CETKHU C UCIONIb30BaHueM KomaH bl Cutyanus/M3mepenus/Paccrosuus (Pucynok
9).

I/I3MepeHI/Ie BEACTCA MIPHU MAKCUMAJIbHOM YBCIIMYCHHUU CCTKU KapThI.
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Pucynox 9

PesynbTar n3-3a HETOUHOCTH YCTAaHOBKM Kypcopa HeMHOro otaudaercs ot 1000 meTpos.



[Tycts mo 3amanuro HeoOXoauMo oludpoBaTh 00JIACTH B CEBEPO-3alaJHON YacTH KapThl,
OTPaHUYEHHYIO C 3alaja U ceBepa paMKOW KapThl, a C BOCTOYHOM W IOKHOM- TOJMHAMHU pPEK
Pucynoxk 10.

1 lMpodune Monepeunnk 3agaum Cepeuc Okno 7
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Pucynox 10 3ananuble rpaHuisl pparMeHTa onuppoBKU

Jannubie o penbede 3aaHbl TOYCYHBIMUA OOBEKTAMU U JTUHEHHBIMH — TOPU30HTAIISIMH.
Pexomentyercst HayaTh ¢ OLU(PPOBKU TOUEUHBIX 00BeKTOB. Ha 3ajaHHOM (pparmMeHTe 3TO TOUKA
¢ ormetkoit 702,9.

Jst aToro ucnomns3yercst komanaa [Tosepxunocts/Touku/BeecT.

Kypcop mpeobpa3utcst U3 CTpenku B MEPEKPECTbe BU3UPHBIX JMHUN, KOTOPOE MOMEUIaeTcs B
HY)KHOM Touke, mociie (UKCAWU TOJOKEHUS KIMKOM MBIIIH, OTKPOETCS OKHO CBOMCTB
cbeMouHoi Touku (Pucynok 11).



- b
CeOWCTEa TOYKM M
Homep To4KkuM:
CesepHan KooauHaTa X, M: 5098.546
BocToyHas KoopawHata Y, m: 2507,248
OtmMeTka H, M:
CemaHTu4eckmit Koa 1t 0 penced 9[’_.]
CeMaHTUYECKUA Kog 2 0 penced 9[’_.]
CeMaHTUYecKuii Kog 3: 0 penced 9[’_.]
dnaru:
[7] aybrupyrowascs [lononHuTEnsHas
[| CrpeiTas (He penbed) [ nomeyenHas |
["|He oToBpaxaTs Ha nnaHe
[ OK ] [ OTtMeHa
Pucynoxk 11

B okne BHecTH oTMeTKY TOUKH, B ipuMmepe 702,9 u noareepauts AeiictBue HaxatueM OK.
Jis ounpoBKY rOPU30HTAJIEH CHayYaa orpeeNIuTe ar ropu3oHTaIeH.

B npumepe mar — 5 MeTpos.

l'opuzontanu B8 ROBUR onudpoBeiBatoTcs MOCIEA0BATENBHOCTHIO TOUEK, C HUCIIOJIB30BAHHEM
komaub! [ToBepxHOCTH/Toukn/J{06aBUTH TOUKH IO BBICOTE.
OTkpoeTrcs OKHO, B KOTOPOM YKa3bIBa€TCsl OTMETKA, 001as isl BCeX TOYEK JIexalluX Ha OJHON

ropusonTtanu (Pucynok 12).

AE aa v —
CeoiicTEa TOUKM M
OTtMeTka H, m: m
CeMaHTHM4eaMM Koa 1: 0 penbed 9['__]
CeMaHTUYeaMit Kog 2: 0 penbed 9['__]
CeMaHTHU4eaMit Kog 3: 0 penbed 9['__]
®naru:
[7] AyBrupyrowasics [¥] pononHuTenbHES |
| [ 7| cxpeiran (He penbed) [ NomeyerHas
| ["]He oTofpakaTe Ha nnaHe
[ OK ] [ OTMeHa

Pucynok 12



OO0oiiiuTe ONHY W3 TOPU3OHTANIEH, BCTABISIS TOYKUA. TOYKM HEOOXOIWMBI HAa BCEX CMEHax
HalpaBJICHUs JIMHUH, T.K. B JaJbHEUIIEM OHM OYyAYyT COCIMHEHBI MEXay co0oil oTpe3kaMu
(Pucynoxk 13)

Pucynok 13

Jlns ka0 mocneayroniel ropu3oHTaiy nopropsaite komanny [losepxuocts/Toukn//Jo6aBuTh
TOYKHU IO BBICOTE, YTOOBI N3MEHUTH OTMETKY FOPH30HTAIIH.

B npuBenenHoM npumepe ya00HO HayaTh ¢ TOPU30OHTANMU 725, 3aTeM olu(ppoBaTh rOPU30OHTAIIN
BBEPX JI0 PaMKHU KapThl, a 3aTEM MIEPEUTH K TOPU30HTAIISAM PACIIONIOKEHHBIM HUKE HEE.

B pe3ynbrare Bcs HOBEpXHOCTH (hparMeHTa OKaKeTCsl MOKPHITONH TOUKaMHU, Kak Ha pUcyHKe 14.
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Pucynok 14
Jnis nanpHelel paboTel HEOOXO0IUMO CO3/1aTh TOBEPXHOCTH 3EMJIH.

6.8 IloBepxHocTH

Jl1 MoienupoBaHusl OBEPXHOCTEN CYIIECTBYIOT Pa3IMUHbIE BUJIBI CTPYKTYP.

B makerax mnpHKIamHBIX MPOrpaMM JUIsi aBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHUS JIOPOT
HCIIOJIB3YIOT /IBa OCHOBHBIX BU/Ia CTPYKTYP: peryiisgpHas (paBHOMEpHas IPSIMOYTOJIbHas, PUCYHOK
15, u HeperynsapHas (TpUAHTYJIALUOHHAs, pUCYHOK 16).



Pucynok 15

Pucynok 16
B 060ux crmyyasix TOUKU COSAMHSIIOTCS MEXKIy OO0l oTpe3kaMu — pedpaMu, B KaKI0M
3aMKHYTOM KOHTYpe (siuelike ceTu) oOpaszyeTcs 3JeMeHTapHasi IOBEPXHOCTh, B IpOCTeieM
ClIy4ae- TUIOCKOCTh MacCHB TOUEK ISl PETYISIPHBIX MOJIeTIeH MOXKeT OBbITh TIPE/ICTaBlIeH [S] B
cnenyromem Buae: F, m, n, X0, YO, Z11,..., Z1m,..., Znm,
rjae F — mar ceTku; M — 9uciio ToYeK 1Mo TOPU30HTAIN; N — YUCIIO Tovek 1o Beptukam; X0, YO —
KOOpJMHATHI HAYaIbHON TOYKHU ceTKH, Z11,..., Z1m,,..., ZNM —OTMETKHU TOYEK B y3JIaX CETKH.
Taxum 00pa3om, IJisi OTHO3HAYHOTO MPECTABICHUS PETYISIPHONW CETKH pa3MEPHOCTBIO MXN
TpeOyeTcst XpaHUTh Bcero MxN+5 uncen. OgHaKO IS aIEKBATHOTO TIPEICTaBICHUS
MMOBEPXHOCTH C 33JIaHHON TOYHOCTBIO TPEOYETCs BHICOKAS INIOTHOCTh TOYEK, YTO COMPSIKEHO CO
3HAYUTENBHON TPYI03aTPATHOCTHIO Pa0OT MO MOATOTOBKE UCXOTHOW MH(OPMAIIUH.
JInst HeperyIApHBIX MOJIEICH MacCHB TOUEK OMHUCHIBACTCS MOCIEA0BATEIIbHOCTHIO:



Xi, Yi, Zi, Ti, Ri, Li, rme Xi, Yi, Zi — koopauHats! i-To# Touku (MaccuB i = 1,...,k); Ti, Ri, Li —
COOTBETCTBEHHO MPHHA/ICKHOCTD I-TOW TOYKH T1 TPEYroJbHUKY, CBsI3b I-TOM Touku ¢ Riu Li
TOYKaMH B TPEYTOJIbHUKE.

Pa3zmepHOCTh HeperysipHOW ceTku coctaBisieT 6K, 4To moutu B 6 pa3 BbIlIE pa3MEPHOCTH
PETryJIsIpHON CETKH, HO, B TOXKE BpeMs, AJIs aJIeKBaATHOTO OTOOpayKeHHsI TIOBEPXHOCTH TpeOyeTcs
CYILIECTBEHHO MeHblIee KoanuecTBo Touek. B ROBUR ucnons3yercs nocrpoenue
IIOBEPXHOCTEH Ha OCHOBE TPUAHTYJILIUOHHBIX CETEH.

OpHako coelMHEHHE TOYEK MOBEPXHOCTH MEXTy OO0 HEMepeceKaroIUMHUCs OTPe3KaMyu UMEET
MHOYECTBO PEILIECHU.

bazossiM B ROBUR siBnsiercs anroputm, npeanoxxenHslii Jlenone b.H. B 1934 rony.
Tpuanrynasauus JleJjoHe — TpUAHTYJIALUA AJS 3alaHHOIO MHOXECTBA TOYEK S Ha MJIOCKOCTH,
IpU KOTOPOH JUIsl JIF0OOro TPeyroibHUKA BCE TOUKHU U3 S 33 HCKIOYEHUEM TOYEK, SIBJISIOLINXCS
€ro BepILIMHAMHU, JIE)KAT BHE OKPYKHOCTH, ONMCAHHOW BOKPYT TpeyroyibHuKa (Pucynok 17).

Pucynok 17



[TocTtpouM TpHAHTYIAILMOHHYIO CETh C HCMOJb30BaHHEeM anroputma [lemone. Mcmonb3zyem
komannay [losepxHocts/[loctponts (Pucynok 18).
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Pucynok 18

B okHe HeoOxonuMoO yKa3aThb MaKCHUMAaJbHYIO JJIUMHY peOpa, AJs BBINOJIHEHMsS MPaKTUYECKOU
paboTel JoctatouHo — 500 M. Pe3ynbrat npeacrasieH Ha pucyHke 19.
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Pucynox 19

K HepocTaTkam moy4eHHON MOIETTH MOKHO OTHECTH: [] OTPEIIHOCTH B U3TH0AX TOPU30HTAICIH;
[J MOTpeNIHOCTH B MOCTPOSHUH MTOBEPXHOCTEN 3a peenaMu nudpyeMoro ¢pparmeHTa KapThl.

K mepBomy poay morpenrHocTeii MOXKHO OTHECTH BBIJEICHHBIE KPAaCHBIM I[BETOM OOJACTH Ha
pucyske 20.

Jnst HarmsAQHOCTH B Y IPABJISIIOLIUX JIEMEHTAaX YCTAHOBUM BUJIUMOCTH TOPU30OHTAJIEH C IIaroMm
ropusoHTtanen Im.
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Pucynox 20

Ko BTOpOMYy poay morpemrHocTeii MOKHO OTHECTH BbIJEJIEHHBIE CUHHUM ILIBETOM OOJIaCTH Ha
pucynke 20 Jlng yaydnieHWs [€pBOHAYalIbHOIO BapHaHTAa IIOCTPOCHHS ITOBEPXHOCTH
UCIIOJIb3YETCS CTPYKTYpHAst IUHUS.

CTpyKTypHBIC JIMHMM — JIMHUM COEJMHAIOIIAE TOYKM IIOBEPXHOCTM U OAHO3HAYHO
OTIPENIETISIONINE TPUAHTYTUPOBAHUE YUACTKA MMOBEPXHOCTH [4].

Onu obnagaroT cienyromuMu cBoiictBamu: [ KakIplii OTpe30K CTPYKTYpPHOH JIHMHUU TpU
dopmupoBaHUN LUPPOBON MOJENU pelbeda B aBTOMATUYECKOM peXHMe 00s3aTeabHO Oyaer
SBIIATHCS] peOpoM TpeyrosibHuKa. CieoBaTenbHO, CTPYKTYpHBIE JIMHUU TO3BOJISIFOT OHO3HAYHO
OTIpeNIeNIUTh XapaKkTepHble GopMbI peibeda, Takue Kak 0Cb, KPOMKH, OPOBKH, MOAOIIBBI HACKIIH,
OBparu, ypesbl pek U T. A. [J CTpyKTypHbIE JUHUU MOTYT IIEpeceKaThCst MEXy CO00i; ¢ pedpamu
TOJIBKO B CbEMOYHBIX TOUKaX, SBJIAIOIIUXCS 3JIEMEHTAMHU THUX JIMHUU.

[J Pa3Hble CTPYKTYpHBIC TUHUU HE MOTYT HMETh 00IuX pedep.

B namem ciydae cTpyKkTypHas JTMHHSI MOXET OBITh MCIOJIb30BaHA JUIS HAJIOKEHUS 3ampeTa Ha
NocTpoeHune pedep, COeNUHSIIONIMX TOYKH OTHOW TOPU30HTAIIH.

BBox CTPYKTYPHBIX JiHHHIA [4].

YToObI BBECTH CTPYKTYPHYIO JHHHUIO: [] BeIOepuTe d51eMeHT MeHio [loBepxHocTh/ CTpyKTYpHAas

Junusi/ BBectu. Ha skpane mosButcs rpaduyeckuii Kypcop; [J yKaKHUTE TOCIET0BATEIHHO
ChEMOYHBIE TOUKH MOBEPXHOCTH B TOM MOPSAJKE, B KOTOPOM CO3/AI0TCSI CTPYKTYpPHBIE JINHUU.
Tou-ku BBHIOMPAIOTCS HA)XKaTHEM JICBOM KHOMKU MBIMU. [Ipr Ha)xaTUW NMpaBOM KHOIKH BBOJI
CTPYKTYpPHOM JIMHUU 3aKaHYMBAETCS M HA SKpaHE OTKpbIBaeTcsi OKHO CBOMCTBO CTPYKTYPHOM
JIMHUH,



CEOWCTEA CTPYKTYPHON NHHWA Ed

E.og auHHM ID pented ﬁ
K.og sanoaHeHua ID pented ﬁ
Tekcr I

P nari

[T 3amknyTas

OTrEHa

Pucynok 21 Okno CBolicTBa CTpyKTYpHOU JIUHUHU

[ 3agaiiTe mpu HEOOXOAMMOCTH KOJBI CTPYKTYPHOH JTMHUM U HEOOSI3aTEIbHBII TEKCT.
[Tocne BBOJA CTPYKTYpPHBIX JIMHUI MOBTOpUTE TpUAHTYISALUI0 NOBEPXHOCTH. Pesynbrar Oyzmer
YJIy4IlIEH 10 CPABHEHUIO € pUCYHKOM 20.
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Pucynok 22



Hnst ymanmenus omuOku mo Kpasm (parmeHTa odepTuM (GparMeHT CTPYKTYPHOW JIMHHEH,
UCTONB3YsT €€ B KadecTBE  TpAHHUIBl  TPUAHTYISIUH,  WUCIONB3YWTE  KOMAaHIY
[ToBepxHocTh/IToCTpOUTH BHYTPU KOHTYpA.

OcraBiiecs HETOYHOCTH CIIEAYET OTKOPPEKTUPOBATH BPYUHYIO.

s 3TOr0 MOKHO YIANATh CYLIECTBYIOIIKME pedpa U CTPOUTH HOBBIE, a TAK)Ke UCIOJIb30BaTh
¢psmn-noBopot pedpa B npsamoyronbHuke (Pucynok 23).

Pucynox 23

Jist  pemakTHpOBaHUS HCIIONIB3YeTCs KOHTEKCTHOe MeHIo pebpa Pucynok 24). Kpome
paccMoTpeHHBIX KoMaH uMmetroTes : [ [lepeBepHyTh M 3adUKCHPOBATh — QYHKIMS paboTaeT
Takke, Kak U ¢QyHkus IlepeBepHYyTh, HO ¢ TOH pa3HHUIEH, YTO OHA IMO3BOJISIET COXPAHUTH
W3MEHEHUSI TOJIOKEHUs pedpa MpU TMOBTOPHOM TOCTPOCHUH TOBEPXHOCTH (IIEPEBEPHYTOE
JTUaroHAIbHOE pPeOpo COXpaHseTCs Kak CTPYKTypHas nuHuUs); [ Pa3douTs — pasOuBaet
BBIOpaHHBIN YETHIPEXYTOJIBHUK (COCTOSIINM U3 ABYX TPEYTOJIbHUKOB, Pa3AeIEHHBIX BEIOPAHHBIM
pebpom) Ha 4 TpeyrojbHUKa, MyTeM IOCTpaWBaHHs emi€ OJHOIrO JUaroHajdbHOro pebpa u
YCTaHOBKH TOUYKH (BOCTIPHHUMAEMON KaK ChbeMOYHON ) B MECTE MepeceueHus IByX JUArOHAIbHBIX
pebep. Ilpu MOBTOPHOM MOCTPOECHUU MOBEPXHOCTH PA30UTHI YETHIPEXYTOJbHUK TMOSBUTHCS
BHOBB; [ CBoiicTBa — BBIBOAWT JUAIOTOBOE OKHO C MH(poOpManueir 0 HOMEpe COeTUHSEMBIX
pebpoM CHEMOUYHBIX TOUYKAX M O KoJie pedpa

Pucynok 24



B pesynbrare, okoHUYaTeIbHAs MOAEIH JOJDKHA OBITh H30aBlIeHAa OT OIIMOOK IEPBOTO U BTOPOTO
poaa Pucynok 25) .
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Pucynoxk 25

Kputepuem anexBaTtHocTH ouuppoBaHHOrO (parmMeHTta B JabopaTopHOW paloTe sBIsSeTCA
rpaguyeckoe COBIA/JICHHE MOTYYEHHBIX B PE3YJbTaTe€ CEYEHUH MOJENH TOPU3OHTANeH ¢ HX
HCXOJIHBIM IOJIOKEHHEM Ha OyMa)kHOM KapTe.

Jliss cpaBHEHHWsI HAaCTPOWTH YTPABISIONIME 3JIEMEHTHI CIEIYIONMM 00pa3oM: YCTaHOBUTH
BUJMMOCTb PACTPOBOM MOJUIOKKM U I[IOBEpXHOCTH, M3 BHIUMBIX 3JIEMEHTOB IOBEPXHOCTHU
OTMETHTb TOJIbKO ['OpH30HTaNN, B HUKHEH YacTH OKHA YCTAaHOBUTH COOTBETCTBYIOLIMIM KapTe miar
ropusoHTasnei ( B mpumepe oH paseH 5 merpam) (Pucynok 26).
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Pucynok 26
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Pucynok 27

OKHO ympaBJeHHs TOBEPXHOCTH TMpEeIHAa3HaueHO [JIs: [J CO3MaHWs HOBBIX TIOBEpXHOCTeH; [ yaameHus
CYLIECTBYIOUIUX MMOBEPXHOCTEH; [J N3MEHEHUS] CBOMCTB MOBEPXHOCTH.
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