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O6wast xapaKkTepucTUKa padoThl

AKTyaibHOCTH TeMbl. OIHON M3 BakHeWIMX 3a1a4y Mekcukanckux CoelMHEH-
Heix [ITatoB (Mekcuka), sIBJIsSIETCs JOKYMEHTALMS COCTOSIHUSL ICTOPUYECKUX [TAMSITHUKOB
M apXUTEKTYpPbl KyJbTypHOro Hacienus. KyiapTypHoe Hacsienue B MeKCuKe uMeeT J1ocTa-
TOYHO OOraTyio HCTOPHIO, TaK KaK B CTpaHE HAXOJATCS OYEHb MHOI'O apXUTEKTYPHBIX U
HCTOPUYECKUX MaMATHUKOB. OHU OTHOCUTCS K KyJibTypam Maiisi, ALITEKOB U Ap., KO Bpe-
MEHH 3aBOEBaHUsI UCTIAHLEB, UMEIOTCSl TaKke U 0oJiee COBpEMEHHbIE KOMIUIEKCHI. M3yye-
HHIO U COXPAHEHMIO MaMSITHUKOB UCTOPUU M KyJBTYpbl B Mekcuke ynemnsiercs: O0Jblioe
BHHUMAaHHUE.

B pesynbrare mpoBefieHUs apXUTEKTYPHBIX 0OMEpOB CO3JAIOTCS OOMEpHBIE Yep-
TEXH, a TAK)KE TPEXMEPHBIE BEKTOPHBIE U PEATUCTUYECKUE MOJEIIN [TAMITHUKOB.

YuuteiBasi 0osiblie 00BEMBI padOT MO JOKYMEHTALMHU [MaMITHUKOB HCTO-PUU U
KYJIBTYPBI, KOTOpble HEOOXOAUMO BBIMOJIHUTH B MeEKCHKE, BO3HMKJIA aKTy-aJibHas JUIs
MeKCcHUKH 3a7iauya CO3JaHusl TEXHOJIOTMU BBITOJIHEHUS] 0OMEpPOB MaMsT-HUKOB, 00J1a1ato-
e OoJiblell MPOU3BOAUTENBHOCTBIO U TPeOyIOlEeld MEHBLIMX 3aTpaT Ha BBINOJHEHHUE
paboT, ueM MpUMEHsIeMbIE 0 HACTOSIIIIEr0 BpEMEHU METO/IBL.

B HacTosiiiee BpeMsi M3BECTHBI TEXHOJIOTMM CO3JIaHUSI TPEXMEPHBIX peasu-
CTHYECKHX MOJiesieil B BHJI€ IUIOTHOTO oOJlaka TOYEK [OJIyYEeHHOIo [0 MaTepuaiaM a’po-
(GOTOCEEMKH W/WJIM HAa3eMHON CBEMKH WJIM JIa3epHOro ckaHupopaHus. Obja-gas xopo-
IMUMH METPUYECKHUMH CBOMCTBaAMH, TaKWe MOJENIM TPYJAHO MCIIOJB30BaTh JUIS apXHUTEK-
TYPHBIX OOMEpOB B CUJIy UX JIUCKPETHOCTH U CBEpX M30bITOUHON MH-popmanuu. [Ipeod-
pa3oBaTh TakKe MOJICIIM B BEKTOPHBIE, O0siee YIOOHBIE U MPU-BBIYHBIE IS APXUTEKTOPOB,
ABTOMATHUYECKHU - CIIOKHO, a BPYUHYIO — TPYJOEMKO, a 3HAUUT — JJOPOTO.

CreneHb pa3paboTaHHOCTH TeMbl HcceJoBaHus. B HacTosee BpeMsi, METO/ bl
MOJIyYEeHHUsI TPEXMEPHBIX MOJEJEH U BEKTOPHBIX OOMEPHBIX YEPTEKEH MCTOPUUECKUX U
APXUTEKTYPHBIX MaMITHUKOB 00€CIEeUNBAOT BBICOKYIO JOCTOBEPHOCTh U TOYHOCTH  I10-
JIydaeMbIX pe3yJIbTaTOB, HO SIBJISIFOTCS OCTATOYHO TPYJOEMKUMHU U JOPOrOCTOAINMHU I10-
CBsIIIIEHO Oosibloe KosudecTBO padoT. Iloaromy rnpobriiema CHMKEHUS TPYAOEMKOCTH M
CTOMMOCTH padOT IO CO3AAHHMIO ApXUTEKTYPHBIX OOMEPHBIX uepTexxei u 3D-Moneneit uc-
TOPUUYECKUX U apXUTEKTYPHBIX KOMIUIEKCOB MOKHO, €CJIM JUIsl MX CO3[AaHMsl UCII0JIb30BATh
CHHUMKH, TIOJyY€HHbIE B PE3yJIbTaTe BBIMOJHEHUS [JIAHOBO-MEPCIIEKTUBHON a3podoTo-

CBhEMKH U3YYACMBIX 00BEKTOB.
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Ilejib 1 OCHOBHBbIE 3a/I1a4H TUCCEPTALMOHHOTO HcceAoBaHusA. SBiseTcs paspa-
00TKa U HccienoBaHue (POTorpaMMeTpUUYECKON TEXHOJIOTHU CO3JaHUsl TPEXMEPHBIX BEK-
TOPHBIX U PEATUCTUUYECKUX MOJIeeld U 0OMEpHBIX uepTexeil MaMsaTHUKOB UCTOPUH U ap-
XUTEKTYpBI 10 MaTepuajiaM [UIaHOBOM U MEepCreKTUBHON a’podoTocheMKH, obJiajatoieit
0oJsiee BBICOKON MPOU3BOIUTENLHOCTBIO M TPeOYyIOLIeH MEHBUIMX 3aTpaT, YeM [pUMeHse-
MBbIE€ paHEEe METO/IBI.
O0bexT U npeamer uccjegoBaHuss. OObEKTOM HACTOSIIMX MCCIICIOBAHUHN SIBJISI-
FoTCst (HOTOrpaMMETPUUYECKUE TEXHOJIOTUH U METOJAUKH CO3/1aHUsl OOMEPHBIX UepTexeil u
TPEXMEPHBIX MOJieiell 0OBEKTOB [0 MaTepHagaM MEPCHEKTUBHON M IMJIaHOBOK a>podo-
TOCHEMKHU.

[TpeaMeTOM AMCCEepPTALIMOHHOTO HCCIEeIOBAHUS SABJISETCS JNEMOHCTpaALUs padoTo-

CITOCOOHOCTH M SKOHOMUYECKOH 2(P(hEeKTUBHOCTH MPEIIOKEHHOTO METO/1A U TEXHOJIOTHH.

HayuHasi HoBU3HA paGoThl. PazpaboTaHHas METOAMKA MOCTPOCHUS TPEXMEPHBIX
MoJiesiell MaMSITHUKOB UCTOPUU M apXUTEKTYpbl HA OCHOBE COBMECTHOIO aBTOMATHYECKO-
ro ypaBHUBAHHs PE3yJIbTATOB I[JJAHOBOH, MEpPCIEKTHBHON aypO(pOTOCHEMKU U HA3EMHOM
CBEMKH, [MO3BOJISIET MOBBICUTH TOYHOCTH IMOCTPOEHUS TPEXMEPHBIX MOJEIIEH MaMATHUKOB
M COKPATUTHh CPOKH BBIITOJIHEHHBIX pPadoT.

Teopernyeckasi 3HAYUMOCTb paboThl. [laHO TeopeTHueckoe OOOCHOBAHHE IIO
BBIOOPY CHEMOYHOM armaparypbl, HCIOJB3YeMOH JUIsl BBITIOJIHEHUSI adpO(POTOCHEMKH H
Ha3eMHON (OTOCHEMKHU MpPH CO3AAHUN I'paUUECKUX JOKYMEHTOB pa3IMYHBIX OOBEKTOB.
TeopeTndeckr 060CHOBaHA METOAMKA CO3/IaHUSI TECT - 00BEKTA JUIsl (POTOrpaMMeETpUYe-
CKOM KaJIMOPOBKH IIU(PPOBBIX CHEMOYHBIX KaMep.

IpakTHyeckasi 3HAYMMOCTH Pe3yJIbTATOB HCCIeI0BAHUS 3aKJIOYaeTCs B BO3-
MOXXHOCTH MPUMEHEHUsT pa3paboTaHHOW METOJMKa BBIIOJIHEHHUS a3pO(POTOCHEMKH U €&
¢pororpammerpruyeckoii 00pabOTKH B XOA€ CO3JaHMs TPEXMEPHBIX MOJENIEH HucTopuYe-
CKHMX KOMIUIEKCOB, ITyTeM KOMOMHALMU Pa3IMUHbIX (OTOrpaMMETPHUUECKUX TEXHOJIOTUIA.

Hcrosib30BaHHBIC TPUEMBl MOJIEITUPOBAHUS HCTOPUUYECKUX OOBEKTOB BBI3BAJIU
Hay4YHBI HHTEPEC B HAYYHO - [IPOU3BOJICTBEHHBIX OpraHu3alusaX MeKkCcuKH.

PaspaboTaHHBIN CrOcoO CcO3/1aHUsl TPEXMEPHBIX BEKTOPHBIX U PEATUCTUYECKUX
Mojiesieil 1 0OMEpHBIX UepTekell HCTOPUUECKUX MaMSTHUKOB 110 MaTepuaaM IJIaHOBOI U
MEePCIeKTHBHON a’pOoOTOCHEMKH PEKOMEHJIYETCSl MCIIOJIb30BaTh B HALMOHAJIBHOM MH-

ctutyTe aHtporoyiorud u ucropun Mexcuku (INAH), u B yueOHOM nporiecce By30B IpH



MOJArOTOBKE CIELIUAIUCTOB.

MeToabl HcceqoBaHUsl. B uccie0BaHUM HCIOJIB30BAHbBl METOJ KOMOWHAIUU
pa3JIMYHBIX TEXHOJOTUIH BBIMOJIHEHUSI a3pO(POTOCHEMKHM C HCIIOJIB30BAHUEM Pa3JIMUHBIX
MAJIOTUPYEMBIX U OECITUIIOTHBIX a3pO(OTOCHEMOUYHBIX KOMIUJIEKCOB U €€ JajibHeliast (o-
TorpammeTpuueckas oopadoTka.

IToJsi0’keHuUs1, BBIHOCHMbIE HA 3ALLUTY:

— KOMIUIeKCHasi (poTorpaMMeTpruyecKas TEXHOJIOIUSl CO3JaHusl 3-X MEPHBIX MOJIe-
Jiell HCTOPUYECKUX MAaMSTHUKOB, B 3aBUCUMOCTH OT THIIAa OOBEKTA U [TOCTABJICHHBIX 3a/1ad,
MO3BOJISICT BBHIOpATh HAOOpP TEXHUYECKUX W IPOrPaMMHBIX CPEJCTB, 0OECIEUMBAIOLIUX
p(PeKTUBHOE pellieHre 3aJa4 [IOCTPOEHUS TEKCTYPUPOBAHHBIX 3-X MEPHBIX MOZEIIEIH;

— peKOMEHJAlMU [0 MPUMEHEHHUIO [peUIaracMoil yYHUBEpPCaIbHOW TEXHOJIOTHH
CO3JaHMST TPEXMEPHBIX MOJieJiell HICTOPUUYECKUX KOMIUIEKCOB [0 MaTepHUaliaM [LUIaHOBOH U
MEePCHeKTUBHON adpo(hOTOCHEMKH COBMECTHO € HA3EMHON CTEPEOCBEMKOIA.

CreneHb JOCTOBEPHOCTH M anpodauusi pe3yabTaToB. OCHOBHBIE PE3yJIbTAThI IO
TeMe JInccepTaluy JIOKJIabIBAIUCh Ha 67-0H, 68-0i1, 71-as Hay4HO-TEXHHUYECKON KOH{]e-
PEHLIUSIX CTYJIEHTOB, ACIIMPAHTOB U MOJIOJBIX YUYEHBIX, [IPOXOJUBIINX B MOCKOBCKOM rO-
CYJApCTBEHHOM YHHBEpPCUTETE reofe3uu u kaprorpapuu (Mocksa, 2012, 2013, 2016), Ha
MEKIyHapOJIHOM Hay4YHO-TeXHHYeckol KoH(pepeHuun «PortorpaMmeTpusi — BYEpa, CEro-
JHs1, 3aBTpay, nocesimieHHON 90-netuto kadenpel pororpammerpun MUMUT'AUK 17-18
HOs10pst 2015 T.

CTpyKTypa AuccepTallHOHHON paboTbl. JlucceprainronHas padoTa BKJIIOYAET
BBEJICHHE, 3 TJIaBbl, 3aKJIIOYEHUE, CIIUCOK UCMOJIb3yeMOl nutepaTypbl. OCHOBHON TEKCT
u3nokeH Ha 117 crpanuuax, B ToM uuciie 9 tabnuu, 37 pucyHkoB. CIUCOK JIMTEpaTyphI
BKJIIOYaeT 69 HaMMEHOBaHMUM, B TOM YHcJjie 62 HAa pyCCKOM U 7 HA MHOCTPAHHBIX SI3bIKaX.

IMyoaukauuu. [To pe3ysibTaram BBIIOJIHEHHBIX UCCIIEIOBAHUN 10 TEME JUCCEpTa-
[[M1 aBTOPOM OIMYOJMKOBAaHO 4 HAay4HBIX CTaTEd B PELEH3UPYEMBIX JKypHajaX peKOMEH-
nosanHblx BAK Poccuu.

ABTOp ri1y00KO GyaroiapeH cBoeMy pyKOBOJIHUTEIO Mpodeccopy, KaHAUAAT TeXHH-
yeckux Hayk goueHT Kypkos Biagumupy MuxaitioBudy 3a BHUMaHHE W TOMOILb IIPH
MOJIrOTOBKE JAUCCEPTALIUH.

ABTOp Taioke rnpusHaresieH HalunoHanbHOMY COBETY HayK M TEXHOJIOIMI Mekcuku

(CONACYT), pektropy ABroHoMmHoro ynusepcutera Cunanoa (U.A.S.), pekropy Moc-
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koBckoro I'ocymapctBeHHoro Yuusepcureta ['eomesun u Kaptorpapuu (MHUUI AuK),
cBoeit Cembe 3a MOAACPIKKY.

Atop Onarogaput pykoBojactBo MUNI'AuK, kosuextus kadeapsl pororpammer-
pun MUUWT AuK u kostexkTHB kadeapsl reoie3uu HHxkeHepHoro dakynsrera Jloc Mounc
(U.A.S.), 32 MOPIBHYIO MMOAJCPXKKY M MPAKTHUECKYIO TOMOLLb, OJIArONPHATCTBOBABLINE
paboTe Ha/l JuccepTaLluei.

ConepxxkaHue padboThI

Bo BBeaeHHH 000CHOBAHA aKTYaJTbHOCTh TEMBbI JIUCCEPTALUU, CHOPMYJIMPOBAHBI
LeJb U 3a1a4d paboThl, €€ HayuyHOe U MpaKTHUYecKoe 3HayeHue. [IpesicTaBiieHbl dTamnsl uc-
CIIeZIOBAHUS U CTPYKTypa padOTHI.

B nepBoM pa3sjeJie pOBEJIEH aHAIU3 COBPEMEHHOIO COCTOSAHHS CYIIECTBYIOLIUX
METO0B U TEXHOJIOTUN CO3MaHUs 0OMEPHBIX yepTexeit u 3D-Mmozeneit maMsITHUKOB UCTO-
PUH U apXUTEKTYPbI, MPUMEHSIEMBIX [IPU MPOBEJEHUH PAdOT MO JOKYMEHTALMU U PECTAB-
paLyK pa3IMuHbIX OOBEKTOB KYJIbTYPHOIO HACJIE M.

B pesysnbrare M3yueHHsl Pa3IMUYHBIX MH(OPMALMOHHBIX HMCTOYHHUKOB IPUBEIEHBI
JIAHHBIE O CYLIECTBYIOIIMX METOAAX U TEXHOJIOTHSIX CO3/1aHUsl OOMEpHBIX uepTexeil u 3D-
MoIeJieli MaMSITHUKOB UCTOPUU U apXUTEKTYPbI, TAKUX KaK:

— METOJ HaTypHBIX (PYYHBIX) OOMEpOB;

— Te0JIe3UYECKUI METOI;

METO/I Ha3eMHOM cTepeooTorpaMMeTpUUECKON CHEMKH;

|

METO/I HA3eMHOI0 JIa3€PHOr0 CKAaHUPOBAHMS.

Ha ocHOBe aHajiM3a CYIIECTBYIOIIUX METOJIOB CO3/IaHHs OOMEPHBIX uepTexeil u
TPEXMEPHBIX BEKTOPHBIX MOJIENEI MaMSITHUKOB UCTOPUHM U aDXUTEKTYPbI ObIIIN BbISBICHDI
MX JOCTOMHCTBA M HejocTaTKu. OTMEYEHO, UTO U3 MEePEUUCIIEHHBIX BBIIIE METOJA0B HaM-
6osee 2 (HeKTUBHBIMU SIBIISIFOTCSI METO/Ibl HA3eMHOM cTepeo(OTOrpaMMETPUIECKOI CheM-
KU U JIa3epHOT0 CKAaHUPOBAHHUSI.

DTH METOJIbI 00ECIEeUnBAIOT BBICOKYIO JIOCTOBEPHOCTh M TOUHOCTH CO3JAHUs 00-
MEPHBIX YEPTEHKeH U TPEXMEPHBIX MOJeJIel CHUMAEMbIX 0OBEKTOB, HO SIBJISIOTCS J0CTa-
TOYHO TPYJAOEMKHUMHU U JJOPOrOCTOSALUMH, OCOOCHHO MPH CHEMKE DOJIBLIMX T10 TUIOAAN U
COCTaBy MaMSTHUKOB UCTOPUUECKUX KOMIUIEKCOB.

Ha ocHOBaHMHU MPOBEJICHHOTO aHAJIN3a METO/I0B U TEXHOJIOIMI apXUTEKTYpPHBIX 00-

MEPOB U TPEXMEPHBIX Mozesen H3yHdacMbIX 00BEKTOB MpeaIoKEHa TCXHOJIOTUST CO3AaHU s
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TpPEXMEPHBIX MoJiesieil U OOMEpPHBIX YepTexkei MaMsITHUKOB UCTOPUU U apXUTEKTYPHI 1O
mMaTepuajiaM IJIAHOBOM M IMEpPCHEeKTHUBHON KpymHOMAcIITaOHOW a’po(OTOCHEMKH C HC-
MOJIb30BAHUEM PA3JIMUHBIX CPEJCTB, KOTOPbIE MOIYT IOBBICUTH [TPOU3BOJUTEIEHOCTD pa-
00T U CHU3UTh UX CTOUMOCTb.

[Ipu HeoObXoAMMOCTH CO3aHUsI OOMEPHBIX YepTeweld U TpeXMEpPHBIX MOJeNei Jie-
TaJjieif CHUMaeMbIX 00BEKTOB B KPYIMHBIX MaclITabaXx MOMXHO JIOMOJIHATH adpoPOTOCHEMKY
HazeMHOH cTepeodoTorpaMMeTpUIECKON CheMKOH.

Bo BTOpOM pa3jene mpeanaraeTcsi TEXHOJIOIMH BBIIOJHEHHUST a3pO()OTOCHEMKHU C
HCIIOJIb30BAHUEM PA3TUYHBIX MHJIOTHPYEMBIX U OECIHIOTHBIX a3pO(hOTOCHEMOUYHBIX KOM-
JIEKCOB C JIOTMOJIHEHUEM, €C/IH HEOOXOJUMO HazeMHOU (hoTocheMKH U ee poTorpamMmer-
puueckoid 00pabOTKH, /sl CO3MaHUsI OOMEPHBIX YepTexel U TpeXMEepHBIX MoJesei s
00BEKTOB UCTOPUUYECKOTO U KYJIbTYPHOIO Hacyieus (pUCyHok 2.1).

[Ipu pazpaboTke 3TOH TEXHOJIOTUHU HEOOXOAUMO PELIUTh CJICYIOLIUE 3a0aun:

— pas3paboTraTh METOAMKY OIpeAesIeHUs MapaMeTpoB IUIAHOBON M MEpPCHEKTUBHOM
adpo(hOTOCHEMKH MAMSITHUKOB HUCTOPUM U apXHUTEKTYphl, 00ECMEYUBAIOILYIO 3aJJaHHYIO
TOYHOCTb ApXUTEKTYPHBIX OOMEPOB;

— 000CHOBaTh BBIOOP a3pPOCHEMOYHOI arnapaTypbl U ee aBUallMOHHBIX HOCHTEJCH
JUTSL BBIMOJTHEHUS! TUIAHOBOM M MEepCeKTUBHON adpohoTOCHEMKH;

— pas3paboTtarh TpeOOBaHUS K BBIMOJHEHUIO PadOT M0 [JIAHOBO-BBICOTHOM MOJro-
TOBKE a3pO(OTOCHUMKOB;

— paspaboTtarh METOAMKY (OTOrpaMMETPUUECKUX pabOT MO CO3/IaHUIO0 TPEXMEPHBIX
Mojiesieil 1 OOMEpPHBIX YepTemed MaMITHUKOB UCTOPUU U apXUTEKTYpbl 0 MaTepuagaM
MUIAHOBOM U MEPCIEKTUBHON KPYITHOMACIITAOHON a3po(OTOCHEMKH;

— IPOBECTH IKCIIEPUMEHTAJIbHBIE UCCIIEA0BAHUS pa3padOTAHHONW TEXHOJOTUU CO3-
JAHUs TPEXMEPHBIX MOJeJIed U OOMEPHBIX YepTeKel MaMSITHUKOB UCTOPUHU U apXUTEKTY-
pBI.

[Ipu knaccuyeckoil GOTOrpaMMETpHUECKON TEXHOJOTUU BBIMOIHSAETCS IUIAHOBAS U
nepcrekTuBHast adpodorocbeMka (IIpH yriiax HakJioHa doTokamep okoso 45°) as cosna-
HUsI TPEXMEPHBIX MoJiesieil 1 0OMepHBbIX yepTexei MaciuTada 1 : 50 u 1 : 100 npeabsiBis-
eT K nmapameTpamM a3poPpoTOCHEMKH OYEeHb BHICOKHE TPeOOBAHUS, TAK KaK MO MOJTYYeHHBIM
CHHMKaM HeOoOXOJMMO IPOU3BECTH H3MEPEHHUE KOOPAMHAT H3MEpPSieMbIX OOBEKTOB CO

CPECIAHHUMHU ITOTPCHIHOCTSAMHUA OT 2,5 JI0 5 CM B 3aBUCMMOCTH OT MaciiTabda HHaHa.O‘{eBI/IlIHO,
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YTO TaKyl0 TOYHOCTb MOKHO IMOJIYYUTHb TOJIbKO IPHU BBIMOJHEHHH adpO(OTOCHEMKH B
OYeHb KPYIMHOM MacliTadbe. ITOro MOMXHO JOOUTHCS TOJBKO MPU AOCTATOYHO MAaJIOM BEI-
cote (otorpacdupoBanusi. st BBIIOJHEHHUS] a3pO(OTOCHEMKH MpeyiaraeTcst UCIoJIb30-
BaTbh B KA4eCTBE HOCUTEJS adpodoToarnnaparypsl JIEFrKOMOTOPHBIE CAMOJIEThI UJIH JIEFKHE
BEPTOJIETBI. [[JIsl CHYOKEHMSI CTOMMOCTH MCIIOJIB3YEMOM armaparypbl MPH BBIMOTHEHHH ad-
po(OTOCHEMKH TpeJIaraeTcs UCIOIb30BaTh JIOOUTEIbCKUE U MPO(ECCHOHATBHBIE M (-
poBele (oToamnmaparsl, A KOTOPBIX HEOOXOJUMO BBIOJIHUTE (POTOrPaAMMETPHUECKYIO
KaJIMOPOBKY C LIEJbIO OMpE/E/ICHUS 3HAUYEHHUH JIEeMEHTOB BHYTPEHHErO0 OPUEHTHPOBAHUS
U [IapaMeTpoB AUCTOPCHU ChEMOYHOM KaMephl.

— JIyig BBICOKOTOUYHBIX paboT MOXKHO Hcrosb3oBaTh ['HCC-npueMHUKH U UHEPIHU-
aJIbHBIE CUCTEMBI. ECIIM UCIONB3YIOTCS HABUTALIMOHHBIE CUCTEMBI JIJIsl OMpe/eSIeHUs dJie-
MEHTOB BHELIHErO OPUEHTUPOBAHUSI CHUMKOB, 3TO MOYKET CYIIECTBEHHO COKPATHTH pabo-
Ty [0 Ha3eMHOM IUIAHOBO-BBICOTHOM IMOJArOTOBKE a’pO(POTOCHUMKOB IMO3BOJISISI BBIIOJI-
HUTBH XOPOUIYIO MpUBS3KY. C Ipyroi CTOPOHBI, HCMOJIb30BAHHE BHICOKOTOUYHBIX HABUIA-
LIMOHHBIX CUCTEM CYLIECTBEHHO YJIOPOXKAET BHIMOJHEHUE PAOOTHI U BO3MOXHO, CTAHET He-
3¢ (HEKTUBHBIM, T03TOMY PEKOMEHAYETCS BBIMOIHSITH HA3EMHYIO TIAHOBO-BBICOTHYIO 1O/~

FOTOBKY.



ITpoexTHPOBaHHE a3PO(OTOCHEMOUHBIX PAOOT M padOT IO MIaHOBO-
BBICOTHOM ITOJTOTOBKE a3POCHHMKOE.

AspodoTocseMKa J Haszemuaa IJIAHOBO-BBICOTHAA
cborocsc,\uca IOArOTOBKAa CHHMKOB
bororpranryIHA

cosfaHHe BeKTOpHBIX 3D-Momeneil 00beKTOB IO cTepeomapaM
CHHMKOB Ha HHGPOBOi HOTOrpaMMETPHUYECCKOH CHCTEMe

Y

_ Cosnanne 5 co3maHue BEeKTOPHBIX 3D-
OOMCPHBIX HCPTCKEH Mozeieit B cpeae AutoCAD,
MICROSTATION

Y

CO3ZaHHE TPEXMEPHBIX
peaTHCTHYSCKUX MoaeaeH 3D-
Mozeneil B cpexe 3D Studio MAX,
MAYA, PhotoModeler.

PucyHok 1— byiok-cxema TEXHOJOTUU CO3JaHUsI OOMEPHBIX YEPTEKEN U TPEXMEPHBIX
MoJieJiel MaMsITHUKOB UCTOPUU U apXUTEKTYPhI [10 MaTepuasaM IIJIaHOBOW U
MepCreKTUBHOM KpynHOMacITabHOH a3pohoTOCHEMKH.

JIist npoBeJieHUs] HA3eMHOM TUIaHOBO-BBICOTHOM MOArOTOBKM MAaTepUalioB a’podo-
TOCHEMKH TpeIaraeTcsi MpeIrnouYTUTEIbHO UCTIOIB30BATh OMOPHBIE TOYKH, KOOPJAMHATEI U
BBICOTBI KOTOPBIX OIMPEJENISIOTCS CTaHIAPTHBIMU [€0e3UYeCKUMU METOAAMHU. Y YU ThIBas,
YTO MOMHMO IJIAHOBOW M MEPCHEKTUBHON a3po(OTOCHEMKH BBITOJIHAETCS Ha3eMHas CTe-
peocheMKa, OMIO3HAKM MOMKHO pa3MellaTh Ha (acajgax 31aHuil.

[Ipu co3aHuu OOMEpHBIX UYepTeKel U TPEXMEPHBIX MOJEJIEH M0 MaTepuanam Iijia-
HOBO-BLICOTHOM a3po()OTOCHEMKH BO3MOIKHO TOSIBJICHUE «MEPTBBIX 30H» yYacTKOB 00b-

€KTOB, HE I/I306p3.31/IBHII’IXC$[ Ha cTepeoriapax aBpO(i)OTOCHI/IMKOB 13-3a 3aTCHCHUS UX JIPY-
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rUMU 00BbekTaMu. B aToM ciyuae 1ejiecooOpa3HO JOCHITH 9TH 00BEKTBI METOJOM Ha3eM-
HOW crepeocheMkH. Takie MOMHO HCIOJb30BaTh HA3eMHYIO (DOTOrpaMMETpUIO ISt
CBEMKH JieTallell MaMsTHUKOB B 0CO00 KPYIHBIX MacLITadax.

doTorpammeTpuuecKkue paboThl M0 CO3JAHUIO TPEXMEPHBIX Mojeseil oObekTa 1o
a’po- M Ha3eMHBIM CHUMKAaM BKJIIOYAIOT JIBA OCHOBHBIX IpoLiecca MOCTpoeHus ceteit do-
TOTPUAHTYJISIIUKM [0 a3pO- U HAa3eMHBIM CHUMKaM W COOCTBEHHO CO3JlaHHE TPEeXMEepPHO
BEKTOPHOM MOJIEJIN M0 cTepeornapaM a’po- U Ha3eMHbIX CHUMKOB. CeTb (POTOTpHAHTYJIsI-
[IMM CTPOUTCS MO CHUMKAaM, MPUHAJIEKAIUM KaK [JIAHOBBIM, TaK U MEPCIEKTUBHBIM
CHUMKaM. B ciiyuae BBIMOJHEHUS! HA3€MHOH CTEPEOCHEMKH LEJIecO00pa3HO BKJIIOUYUTH B
ypaBHUBAEMBIN OJOK M CHUMKH, IMOJYYEHHbIE B pe3ysbraTe 3Toil cbeMku. PaboThl mo
CO3JaHHIO IU(PPOBBIX TPEXMEPHBIX MOje/iell U OOMEpHBIX UepTexell 0ObeKTa BKIIIOUAIOT
co3JaHie BEKTOPHOU Mojenu oO0bekTa M LuppoBOil Moaenu pesbeda okpyxkarouei ero
TEPPUTOPHU O CTEepeornapaM a’po- M HAa3eMHbIX CHUMKOB Ha LIM(PPOBBIX cTEpeodoTo-
rpaMMETPHYECKHX CHCTeMax [0 TPaJAULMOHHON MeToauke. [1o co3maHHBIM TpeXMepHbBIM
BEKTOPHBIM MOJIEJISIM 00BbEKTa CO3AI0TCSI OOMEPHBIE YEPTEXKU U TPEXMEPHBIE PEeaTUCTH-
yeckue mojesid B cpege CAD wiu apyrux crieliuajin3upoBaHHbIX cucTeMax. B HacTosiee
BpeMsl MMOSIBHJIACH BO3ZMOYHOCTH HCIIOJIb30BATh MHBIE TEXHOJIOIHH, 3aBSI3aHHBIE C UCITOJIb-
3oBaHueM BJIA camoneTHOro M KONTEepHOro THUIIA, Il BBITOJHEHHSI a3pO(POTOCHEMKH U
CO3JIaHus 3-X MEPHBIX peaJIuCTUYECKUX Mojesieit 00BeKTOB. bilok-cxema TakuxX TeXHOJIO-

T CO3/IaHUsI METPUUYECKUX TEKCTYpUpOBaHHbIX 3D Mojesnell nokazaHa Ha pUcyHke 2.

[InanoBo-nepcrnekTuBHas a3pohoTOCHEMKA

'

[TocTpoenue aBToMaTHUecKOi ceTr GOTOTpUAHTYJISILUN

!

[TocTpoeHue rioTHoro odJaka Touek B 3D-noBepXHOCTH

|

[TocTpoeHnue nmosiuroHaibHoi 3D- MoeNIM 110 CHUMKaM

!

TekctypupoBanue 3-X MEPHOI MOJEH 0OBEKTOB

PucyHok 2 — Biiok-cxemMa TeXHOJIOTUM CO3aHusl PEATUCTUYECKUX TEKCTYPUPOBAH-
HbeIX 3D Monenei

CHauajia BBINOJIHSIETCS [JIAHOBO-TICPCIICKTUBHAs aBpO(i)OTOCT)eMKa C UCITIOJIB30OBaHH-

eM JTIFOOUTENIbCKUX HU(PPOBBIX (poTOKaMep, YTO MO3BOJIET MOJyYaTh (POTOU300pAKEHMS
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MPUEMJIEMOr0 U300PA3UTESIBHONO KAYEeCTBA, OJIHAKO €OMETPUYECKUE HCKAXKEHUS TaKHX
M300pa>keHH, BbI3BAHHBIE JUCTOPCUEN (POTOOOBEKTHBA, IOCTATOYHO BEJUKH. [[jisi Takux
HUPPOBBIX KaMep HEOOXOIUMO BBIMOJIHATH JJAOOPAaTOPHYIO (HOTOrpaMMETPHUYECKYIO Ka-
JUOPOBKY WJIM OMPEAESSATh 3JEMEHThl BHYTPEHHEro OpPUEHTHPOBAHUS W JUCTOPCHUHU, B
nporecce (GoTorpaMmMeTpuuecKoil 00paboTKH HCIOJB3YsI caMOKaJIMOPOBKY. Cremayromuii
dTal — MOCTPOEHUE CeTH (DOTOTPUAHTYIISILIMK B aBTOMATHUYECKOM PEXUME, ONPEIEIISIFOTCS
MOJIOKEHUSI U OpUEeHTaLUsl (POTOCHUMKOB, CO3/IAIOTCSl TPEXMEPHbIE MOJENIM MECTHOCTH B
BU/JIE [UIOTHBIX 00s1akoB Touek. [Tociie mocTpoeHus MI0THOro obJiaka TOUEK BBIMOIHSIETCS
nmocTpoeHue nojiuroHaabHoit 3D- mozenu. Takum obpa3om, B pe3yiibrate 00paboTKH 00-
pa3yercss HabOp ONTHMAJIBHOIO KOJIMYECTBA IMOJIMIOHOB JUIsl MOJEJIM COOTBETCTBYIOIICH
netanu3aiuu. [locyeqHuit 3Tan BKIOUYAET B ceOsl TEKCTypUpPOBAHUE MOJEM Ha OCHOBA-
HHUH TJIOTHOTO 00JIaka TOYEK JIJISl MOJIyYeHHS! 0 HUM TOYHBIX PEATUCTUYHBIX TEKCTYPHPO-
BAHHBIX 3-X MEPHBIX MOJIEJIel OOBEKTOB.

B TpeTbem pa3zaeJie OMUCHIBAETCS OIBIT [IPAKTHUECKOrO PUMEHEHHUSI TPEJIOKEHHOM
METOJUKH IPU BBINOJHEHUU SKCIIEPUMEHTAJIBHBIX MCCIIEAOBAHUM, TAKKe MPUBEEHBI pe-
3yJIbTAThl UCCJIEI0BAHUIA.

JIist oueHKH peayibHOM 3(p(PEeKTUBHOCTU U PAOOTOCMOCOOHOCTH MPEAIOKEHHON TeX-
HOJIOTHH, OBLIU MPOBEJICHBI dKCIIEPUMEHTATIbHbIE HCCIIE0BAHNUS, KOTOPbIE 3aKJII0YAJIUCh B
CO3/IaHUM TpexMepHoi Mozenu gopta «Mupanop», nocrpoedHoro B XVII Beke u pacrio-
JIO)KEHHOIO B MEKCHKaHCKOM ropojie Dnb-Dyspre u xpama Cesitutenss Hukonas Yymo-
TBOpLA B Mocesnke masik 3aokckoro paiona Tynbckoit obsactu Poccuiickoit deneparuu,
SIBJISIFOLLIUMUCS TAMSITHUKAMU UCTOPUU U ApPXUTEKTYPBI.

[Ipu nmpoBeneHUH IIAHOBO-NEPCIEKTUBHON KpyMHOMAacIITaOHOH a’poOTOChEMKH
OBLT UCMOJIB30BaH JIErkOMOTOpHBIN camosier «CESSNA 172» u uudposas dpoTokamepa
cpennero ¢opmara «Hasselblad H3D» co cetonpuemHoli 39-meranukcenbHOM MaTpuliei
(pa3mep nukcessi — 6,8 MKM) U OOBEKTUBOM C (DOKYCHBIM PACCTOSIHUEM PaBHBIM 35 MM

(Pucynok 3).
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Hasselblad H3d Cessna 172
Pucynok 3 — JlerkomotopHsiit camosnieT « CESSNA 172» u nudposast ¢doto-

kamepa «Hasselblad H3D»

[Mudposasi kamepa npeaBapuTeSIbHO OblIa MOJBEP)KEeHA Npoueaype (pororpammer-
pUUECKOil KaTMOPOBKH, B pe3yJIbTaTe KOTOPOH OBbLIM OMpPEIeICHBI JIEMEHTHI BHYTPEHHETO
OPUEHTHUPOBAHUS ChEMOYHOM Kamepbl U MapameTpbl (POTOrpaMMETPUUYECKON AUCTOPCHUHN
oowvekTuBa. KanubpoBka Oblia BbiosiHeHa Ha Kadenpe dotorpammerpuun MUNT AuK.

Cxema pacIioJIOKEHHA OIMOPHBIX TOYECK U BBIMTOJIHEHHOM TJIaHOBOM U HepCHeKTMBHOﬁ an-

podoToCheMKH MpeJicTaB/ieHa Ha pUCYHKe 4.

Pucyrok 4— Cxema pacrosioKeHHsI OMOPHBIX pUeK U BBI[IOJIHEHHOM [1JIAHOBOU U Iiep-

CHEKTUBHOM a3poOTOCHEMKU

MapiupyT rmjaaHoBoi a3pooTochbeMKU — | MPOXOAUT B cepeiuHe CHUMAeMOro 00b-
exta. Mapupytsl 2, 3, 4 U 5 nepcrneKTUBHON a’poOTOCHEMKH, BBITTOJIHEHHON TIPU yTIJIe
HAKJIOHA OMTHYECKOW OCH CHEMOYHOM KaMepbl, MPUOIIM3UTEILHO paBHOM 45°, ObUIM OpH-
€HTHUPOBAHbI NMapaJlJIeIbHO (pacajiaM CHUMAeMOro OObEKTa.

[lepen mnpoBeneHHEM ad’pOCHEMKHU OBLIM  BBIMOJIHEHB PAOOTBl MO [MJIAHOBO-
BBICOTHOM MOJArOTOBKE a3pO(POTOCHUMKOB. DTH pabOThl BKJIIOYAIH BBHIOOP MOJIOKEHUS 7
OTIOPHBIX TOUEK HA MECTHOCTH, UX MAPKUPOBAHUE U reojie3uueckue paboThl IO orpejesie-
HHUIO KOOPIAMHAT M BBICOT OMOPHBIX TOYEK B MECTHOM CHCTEME KOOPAUHAT (PUCYHOK 4).

MapkupoBaHHe OMOPHBIX TOUEK BBHIMOJIHIIOCH OOl Kpackol B BUJIE Kpyra Jua-










































