MepeyeHb TpeboBaHMin 1
OCHOBHbIX JaHHbIX

OcHoBa anga cosganua 3D
MoJenu obbekTa n ee
anpobauuu

PasHoBMagHoOCTbL 0ObeKTa

ATanbl co3gaHua 3D moaenu
obbekTa

OnucaHue

B cooTBeTCTBUM C KOHKYPCHBIM 3aJaHneM KOMMNeTeHLUn
«TexHonornm pasBuTnsa ropoaoB U TEPPUTOPUIN»
npeacTaBneHbl pesynbTaThl Jla3epHOro CKaHMPOBaHUSA
MECTHOCTM B Buae obnaka Tovek B popmate LAS
(3aaHne obLecTBEHHOrO Ha3HayYeHus) n GparMeHT
KagacTpoBOro nnaHa Tepputopun, Ha KOTOPOU
NPOBOANIIOCL CKaHUpoBaHue. [peacrasrneHHble dhannbl
ABMAIOTCA eANHON U eOUHCTBEHHOM OCHOBOW ANA
BbINOSTHEHUSA KOHKYPCHOIO 3aZlaHus, UHblE TEPPUTOPUM
N 30aHNA He MOTyT BbITb NPUMEHEHDbI B Ka4eCcTBe
KOHKYPCHOrO 3afiaHus 4Ns perMoHarnbHOro YyeMnmoHarTa.

[ns paspaboTku npeacrtaBneHbl YacTb AOPOrH,
npuneratoLen K CTeHe 3aaHns, ABMNALLErocsi ONOPHbIM
ob6bekToM Ansg co3gaHus 3Dmoaenn obbekTa, a Takke
npo4ne TOYKM, HE BXOOSALME B UTOTOBLIN pe3ynbTaTt u
nognexawuue punbTpaumm n yaaneHuo.

BbIinoniHeHMe KOHKYPCHOro 3a4aHus OCYLLECTBISIETCA B
COOTBETCTBUM C pasgesiom 1.5.2 KOHKYpCHOro 3agaHus
Nno JaHHOW KOMMNEeTEHUUM B crieqyowen
nocrnenoBaTeribHOCTU N CeayLwmMX paMkax:

Mogynb A. NccnepoBaHue, aHanus, obpaboTka AaHHbIX
nasepHoro ckaHmpoBaHusa u noctpoeHune 3D moaenn
(MHBapuaHT)

Bpems Ha BbINosiHeHWe moayns: 6 Yacos

3apanue:

B npouecce paboTbl Hag Moagynem A Heobxoanmo:

* NPOBECTWN NOBTOPHbIA aHanM3 NpeacTaBreHHON B
Mopgyne A gokymeHTauum 06 o6bekTe;

* 0TOOpasuTb B KapTorpaduyeckon, TabamyHom nnm
NHbIX POpPMaXxX XapaKTEPUCTUKMN COCTOSIHUS U
haKkTM4Yeckoro Ncnonb3oBaHUsa 06beKTa, B TOM YMcCne:
- (byHKUMOHaNbHOE NCMOMb30BaHME;

- apPXUTEKTYPHbIE, KOHCTPYKTUBHbIE U ApYyrve
0COBEeHHOCTN.

*  MO3TanHo:

- BbINOMHUTL MUMMNOPT 06MaKoB TOYEK, B ANANOroBoMm
OKHEe MMnopTa BbINOSIHUTb HACTPOMKY HEOOXOONMbIX
napameTpoB 1 BblibpaTb HEOOXOAMMbIE MEeTafaHHbIE;

- BbINOMHUTb CLUMBKY U pernctpauunio o6nakoB ToYek;
- BblOpaTb M HACTPOUTb HEOHXOAMMbBIN PEXUM
oTobpaxeHus;

- BbINOMIHNUTb YNCTKY 06NaKoB TOYEK C MCMOMb30BaAHNEM
WHCTPYMEHTOB 0b6pesku;

- BbINOMHUTbL Kraccudmkaumo obnakos TOYeK,
NCNonb3ys aBTOMaTn4eckme n nonyaBToMaTuyeckmne
WHCTPYMEHTbI NPOrpamMmMHOro obecneyeHns, BbiaenmTb



30HbI NHTEpPECa;

- noctpouTb TIN-NOBEPXHOCTb NO pacno3HaHHbLIM
To4kaM penbeda, Npn Heob6XoaMMOCTH BbINONTHUTL
pefakTUpoBaHuE;

- noctpouTtb 3D-NOBEPXHOCTb 34aHUS HA OCHOBaHUMU
pa3MepoB 34aHuUs, NPOU3BECTUN KOPPEKTUPOBKY U
npueasky 3DMogenun 3gaHus K OTCKaHMPOBaHHOM
NMOBEPXHOCTU CTEHbI 34aHus1, 4OOUTbCS coBnageHus
NoBEepPXHOCTEN B nporpaMmme MHPOPMaLMOHHOIo
MoAennpoBaHus nmMbo B cpefe obLwmx AaHHbIX;

- 3KcnopTupoBaTh AaHHble B dwg, stl, ifc — dpopmaTbi.

Mogynb B. TNpoknagka NHXeHepHbIX KOMMYHUKaLMA Ha
TeppuTopun ob6bekTa B pamkax npoekta umdpoBoro
ABOWHMKA (MHBapWaHT)

Bpems Ha BbInonHeHne moayns: 6 Yacos

3apaHue:

* co3gaTb NPOEKT B pamkax cooTeeTcTBytoLero M0,
yCTaHOBMB napameTpbl 4 Yeptexa (MeTpoBbii
ananasoH), unu 6asy gaHHbIX NpoeKTa B
cootBeTcTBytoweM MO, oTkpbITb 6ady AaHHbIX NPOEKTa
B cooTBeTcTBYOWeM 10O Ha nnatdopme
cootBetcTBytowero [10;

* aKTyanuampoBaTb NOBEPXHOCTb, MOMYYEHHYIO B
pamMkax moaynsi no obpaboTke gaHHbIX 3-D
CKaHMPOBaHMS;

*  MCMOnb3ys NPOBOAHMK NPOEKTa BbINOMHUTD
YCTaAHOBKW N5 MOAYNs CETU: 3a4aTb NOBEPXHOCTH
(ceTun), Npon3BECTM HACTPONKY OBLLNX NapamMeTpoB
TpaccmpoBkM 06bekTOB B cooTBeTCTBYoWEM [10;

*  NPOU3BECTU OTOOP HYXKHbIX NHXEHEPHbIX
KOMMYHMKaLMA n3 bubnmnotekn ceten, ans
nocrnegytLen TpacCUpPOBKM B pamKax Tepputopum
obBbekTa;

* onpegerneHHon kKomaHgomn cooteeTcTBytowero MO
BbINOSTHUTb CO34aHNE UHXEHEPHbBIX KOMMYHMKaL NI
CYLLIECTBYIOLLNX CETEN B COOTBETCTBYIOLLEM
npunoxeHun cootsetcraytoLlero MNO;

* NMPOU3BECTM PaCCTaHOBKY COOTBETCTBYHOLLNX
akceccyapoB u getanen TpybonpoBoaoB B
COOTBETCTBUM C TpeboBaHMSMU;

* copMMpoBaTb BbIXOAHbIE BEAOMOCTHY B BUAE
Tabnuubl ceTen n cneundukauum odbopygoBaHus co
BCTABKOW AaHHbIX TabnnyHbIX hopm B HYepTex opmarta
dwg;

*  QKCMOPTMPOBATb NOBEPXHOCTU U NOMNYyYEHHbIE
NHXXeHepHble KoMMyHuKauumn B IFC — dhopmat ans
nocrniegytoiien c6opkn MHPOPMALMOHHOM MOOENMN.

Mogaynb B. Ocdopmnenne (MHBapmaHT)
Bpems Ha BbinonHeHne moayns: 4 yaca



3apaHue:

OdopMnTE NOAPOBHBIV UTOrOBbLIN OTHET O
npogenaHHon pabdore.

MToroBbIn OTYET JOMKEH coaepXXaTb MHAOPMALINIO:
- pekomMeHaauumn K UCnonb30BaHMIO NOCTPOEHHOM
TPEXMepHoOM Moaenu obbekTa C NOBEPXHOCTLIO
penbeda n TPeEXMEPHbLIMN UHXEHEPHBIMU
KOMMYHUKaLMSAMN 0N BKIKOYEHUS B LIMPOBON
ABOVHWK COOTBETCTBYIOLLErO ropoda unm TeppUTopun;
- KOMNEeTeHUMN N YPOBHU KBanMdukaumm B
npodgeccnoHanbHON AeATeNbHOCTU KaXaoro
KOHKypCaHTa KOMaHAbl AN npeacTaBneHus
noTeHumanbHbIM paboTogaTensm;

- KOMNEeTeHUMN, yPOBEHb KBanugukauumn, gaktopbl
ycnexa 1 KOHKypeHTOCNOCOOHOCTU Ha pbiHKe Tpyaa
BCEeW KOMaHabl;

- NIpeanoXeHus No akTyanusaunum KOHKYPCHON
AOKyMeHTauumn ansa nocrenyowmx atanos
YEeMMMOHATHOrO ABWXEHMUS MO NpodeccnoHanbHOMy
MacTepcTBy.

Mogyns I'. lNpeseHTaums (MHBapUaHT)

Bpems Ha BbInosiHeHWe moayns: 2 Yaca

3apaHue:

MogrotoBuTb foKNag o npogenaHHon B Mogynsax A, b,
B, I, paborTe.

Pesynbtatbl pabotsl B Mogynax A, b, B, I
npeacTaBnAlTCA B pacnevyataHHOM U 3NIEKTPOHHOM
BMAe Aoknaga v npeseHTauuu, BbINoSIHEHHOM B
nporpamMmme ans noaroToBku nNpeseHTaunn. [oToByko
npeseHTaumo Heob6xoaUMo KOHBEPTUPOBATL B doann
pdf, 4TO6bI N36eXaTh BO3MOXHOCTN UCKAXKEHNS
NCXOOHOW MH(POPMaLMK N PUCYHKOB.

[Mpe3eHTauusa gOrmKHa cogepxaTtb CneayoLLyto
NHopMaLnIo:

- TUTYNbHLIW Ccriang, ¢ HaMMeHoBaHMEM 3Tana
yemnuoHata, PNO KOHKYpCaHTOB KOMaHAbI,
obpasoBaTenbHON opraHn3aumn/pernona,
HanMeHOBaHMEM KOMMETEHLNN;

- aKTyallbHOCTb KOMMETEHUUK, Lenu v 3agayv
YyeMnuoHarTa;

- 3Tarbl BbINOSIHEHUS KOHKYPCHOMO 3aaHns rno
MOoAynswm;

- TpexmepHasa Mofenb 06beKkTa C NOBEPXHOCTLIO
pernbeda n TpexXMepHble NHXEHEPHbIE KOMMYHUKaLNN,
cooTBeTCTBYyHOLWME TpeboBaHMAM ANga co3gaHus
LMPPOBOro ABONHMUKA;

- UTOrOBOE 3aKro4veHne No pesynbTatam paboTbl B
uernom.

CogaeprxaHue n hopma goknaga onpenenstoTcs
KOHKypCaHTaMMu.



PaccmaTtpuBaemble
BapuaHTbl paboT

Ycnosus pabor, Tpebytome
0cob0ro BHUMaHus

Ha ny6nuyHyto 3awuTy npeseHTaumm otsoautcs 15
MUHYT.

OueHka npe3eHTaumm CTPOUTCS Ha OCHOBE yyeTa
CMocOBHOCTN y4aCTHUKOB NPUBOANTL AOBOAbI U
000CHOBaHHbIE apryMeHTbl, AEMOHCTPMPOBATb
rPaMOTHYHO YCTHYIO peyb U KOMaHOHYo paboTy, a Takke
CrnocoBbHOCTbL onepaTUBHO pearMpoBaTtb Ha BOMpPOCHI
3KCMNEePTHOTO XXIOPW.

[MpoBEpPKM Ha KOMNNU3NUK U COBMELLEHNE OTAENbHbIX
yacTen MOAENN NPOM3BOAUTCS B cpeae obLmnX AaHHbIX
B KOHCOJSIMANPOBAHHOW MH(POPMALIMOHHOW MOLESIN.
TpeboBaHus K TPEXMEPHOM MOAENN 30aHUS:

- 00beKT gomkeH ObITb BbIPOBHEH OTHOCUTENBHO
nnockoctn XY cucTembl KOOPAMHAT;

- B MOAENM AO0IMKHbI ObITb CBEAEHbI K MUHUMYMY
NOCTOPOHHME NpeaMeThbl;

- nonuroHanbHas ceTka AosmkHa ObITb
MaKCMMarsnbHO AeTann3MpoBaHHON, OTpaXaTb peasibHyto
reoMeTputo 06beKTa HAaCTONbKO, HACKOSTbKO 3TO
BO3MOXHO C Y4€TOM UCXOOHbIX JAHHbIX;

PesynbTaTom sIBNAIOTCA NOBEPXHOCTU penbeda u
3[4aHnd, NoAroTOBIEHHbIE K Nepedade B NporpammMHoe
obecneyeHne onsa AanbHENLWEro BbiNOSIHEHUA
KOHKYPCHOIO 3aaHnsi U COOTBETCTBYHOLLMNE
TpeboBaHnAM 3agaHnsa Moayns U opopMneHnsa oTyeTa.
B TabnnyHon doopme nokasaTb CpaBHEHME
reoMeTPUYECKNX XapaKTEPUCTUK BbIOPaHHbIX
91eMEHTOB, NOMNyYEeHHbIX Ha OCHOBaHUK
npencTaBneHHoON AOKyMeHTauum ob obbekTe 1 Ha
OCHOBaHUWN TPEXMEpPHOM Moaenn obbekTa.

Mpn HeO6XOANMOCTU NPOM3BECTUN KOPPEKTUPOBKY
TPEXMepHOM MoAeNn obbekTa.

TpeboBaHus kK TpEXMEPHOW MoAeNN obbekTa ¢
NHXXEHEPHbIMN KOMMYHMKaLUSIMU Ha ero TeEppPUTOPUN:

- OBObeKT AomKeH BbITb BLIPOBHEH OTHOCUTESBHO
nnockocTn XY CUCTEMbI KOOPANHAT;

- B MOAENN UHXEHEPHbIX CETEN HE OOIMKHO ObITb
NOCTOPOHHUX NPEeAMETOB N HECBSI3aHHbIX MONMUIOHOB;

- Mofenb NHXEHEepPHOW CeTU OOIMKHA MMETb UBET
COOTBETCTBYHLLNA KOHKPETHON CUCTEME NHXKXEHEPHOM
CeTn, OOMKHa OblTb MakCMManbHO AeTanu3MpoBaHHOM C
Y4E€TOM MCXOOHbIX JaHHbIX.

[na BbINONHEHUS KOHKYPCHOTO 3afaHusl, KOHKYPCaHTbI
OOIMKHbI BNafeTb, a TeXHUYeckasd agMuUHUCTpauus
obecneynTb NporpaMMHble CpeacTBa 415 BbIMOMHEHMS
cnegyowmx paboT: UMMNOPT, HACTPOKMKY NapameTpoB
nmnopTa obnaka To4eKk NOMy4eHHOro METOAO0M
CkaHupoBaHus, npeobpasoBaHnsa B TIN noBepxHOCTb K
TBepaoTenbHble 06bekTbl 3D, dhopmupoBaHus



8.

TexHuyeckne napameTpbl
obbekTa

TpeboBaHus no
aApPXUTEKTYPHO-
cTpouTernbHbIM paboTam

TpeboBaHus no
npeacTaBneHnto
pesynbTaTtoB paboTbl

NHOPMaLMOHHOM MOAENN HA OCHOBaHUK NpuBA30K 3D
obbekTa n paspabotkun BIM mogenn Hapy>KHbIX
NHXXEHEPHbIX CETEN, a Takke NoslyYyeHus
KOHCONMMOMPOBAaHHOM MoAenu B cpeae obLnX AaHHbIX.

Bce TexHuyeckne napameTpbl 06beKkTa HaxoaaTcs B
dhanne ¢ yacTbio KagacTpoBOro nraHa oobekTa, a
TaKKe JOIMKHbI OblTb HaAeHbl KOHKYpCaHTaMu
CaMOCTOATENbLHO B ceTU MHTepHeT. 3DMoaens 3aaHus
ynpotueHHas BbinonHaeTcs no LOD 100, nHxeHepHble
cetn no LOD300

3paHne cosgaeTcsa B nporpaMmme MHopmMaunoHHOro
MOAENMPOBaHUSA B YNPOLLEHHOM BUAe: CTeHbI 6e3
yKasaHus maTepuana, ¢ pearnbHblM 30aHue OOMKHbI
coBrnagaTb reomMeTpuyeckme xapakTepuUCTUKM CTEH
(AnuHa, BbICOTA), OKHa — AOSMKHbI coBnagaTtb dhopma u
KONM4YeCTBO, KpblLLa — NSiockas 04HOYPOBHEBAS.
NHxeHepHble ceTn Bce KOTopble nponeratT noa
AOPOXHbBIM MOKPbITUEM C COOTBETCTBYHOLLMMU
OTBETBNEHNsIMI B CTOPOHY 3Dmoaenu 3gaHus, OOMKHbI
ObITb Ha Tpacce pa3MeLLeHbl Bce Heobxoanmble
akceccyapbl TpybonpoBOAOB.

Bce pesynbTathl paboTbl B 35IEKTPOHHbIX U
nponpueTapHbIX bopmaTax 4OMKHbI ObITb B
obsa3zaTenbHOM Nopsiake pasMelleHbl Ha gucke cpeabl
00LMX faHHbIX B COOTBETCTBYIOLLMX Marnkax, K KOTOpbIM
A0SDKeH BbITb NpeacTaBneH JONYCK UCKOYUTENBHO
yrieHam KoMaHg, rmaBHOMY 3KCMNepTY, TEXHNUYECKOMY
3KCNepTy, aKcnepTam oLeHMBatoLLEeN rpynnbl.
HacTpolika cpegpbl 006X AaHHbIX MPOM3BOANTCS B
xofe BbinosiHeHns Moayns A.

PesynbTaTtom BbINONHeHUs 3agaHunsa no Mogynio A
ABNAOTCA:

* TpexmepHas MOAENb, yKa3aHHOIo B KOHKYPCHOM
3ajaHnKn, ooObEKTa;

*  MoApOGHbLIN OTYET, COAEPKALLMIA TEKCT U
UNACTpaunn, B KOTOPOM HEOBXOAMMO OTPa3nTh: a)
3Tanbl BbIMNOSIHEHUS KOHKYPCHOro 3agaHna no Moagynio
A; 6) 3agauun u atanbl paboTbl, BbIMOIHEHHbIE KaXKabIM
KOHKYpPCaHTOM KOMaHapl, B pe3ynbTaTte paboTbl Hag
Mogynem A.

OTyeT odbopmnseTca B 3NIEKTPOHHOM BUAE.
TpeboBaHus kK ohopMrneHnto oTyeTa:

- pa3mep cTpanuy 21 x 29,7 cm (dpopmat A4) n, 3a
NCKIMIOYEHNEM TUTYNBHOIO NIUCTA, BCE NUCTbI JOSMKHbI
OblTb NPOHYMEPOBAHbI;

- KHWXKHas opuyeHTaums;

- pa3mep wpudTa — 14NT, MEXCTPOYHbLIA NHTEpBan —
1,0, kpacHas cTpoka — 1,25;

- BblpaBHMBaHME — MO LUNPUHE;



[lononHuTenbHbIe
TpeboBaHus

- nonsa — 1,27 cm (y3kue).

Ha TuTynbHOM nncTe ykasbiBaeTcst HAUMEHOBaHME
aTana YemnuoHata, PO KoHKypcaHTa, HaMMeHOBaHME
MOAyns, HaMmeHoBaHue obpasoBaTeNbHOM
opraHunsauuu/permoHa (B 3aBUCMMOCTM OT aTana
YyemnuoHara).

Bce nnntocTtpauumn o6o3HavaloT B TEKCTE CITIOBOM
«PucyHOK», OHM JOMKHBI ObITb MPOHYMEPOBaHbI (BHU3Y,
no LeHTpy). Hymepauuns ckBo3Has, T.e. Yepes BeCb
ot4yeT. Ecnu nnntoctpauunsa B pabote eaAnHCTBEHHas, TO
OHa He HymepyeTcs. Bce nnntoctpaunmn Heobxoammo
cHabxaTb NoagnNUChLI0, pacnosiaraemMon nog,
UNICTPaUmen B LLEHTpe CTpaHuLbl Nocre CrnoB
«PucyHok...»

Pe3ynbTatom BbINOMHEHUSA 3a4aHNA ABMAIOTCS
TpexmepHasa moaenb o6bekTa C NOBEPXHOCTLIO
penbeda n TpeXMepHble MHXEHEPHbIE KOMMYHUKaLNN,
co3faHHble B pamMmkax cooTeeTcTBytoLwero MO un
aKkcnopTupoBaHHble B IFC — dpopmat ansa nocnegyowlen
cbopkn TUM mogenn Ha nnaTgopme
cootBeTcTBYtoLero MO, NoAroToBneHHbIE ANs
AanbHeNLWero BbINOSIHEHNSA KOHKYPCHOrO 3a4aHus v
cooTBeTCTBYyHOLWMe TpeboBaHMAM 3a4aHNs MOAYNS U
othopmMrneHnsa oTyeTa.

3arpyautb co3gaHHyto 3D moaenb 34aHus U MECTHOCTH
B cpeay obumx gaHHbIX cooTBeTcTBYOWero MO un
NpPOBEPUTb Ha Hanuyune Konnuann. B cnyyae
ncnonb3oBaHusa cooteeTcTByowWwero MO nNpoekTHble
AaHHble HeobXoaMMO 3arpy3uTb B cpeqy obLmnx
AaHHbIX C ncnonb3oBaHmem dopmarta IFC.
MpeactaBuTb NOAPOGHbLIN OTYET MO NPOAENaHHON
paborTe.

Mo 3aBepLieHnto Moaynsa B, y KOHKypcaHTa OOKHbI
ObITb:

- TpeXMepHast Mofesib 00bekTa ¢ MOBEPXHOCTLIO
penbeda n TpeXMepPHbIE HXEHEPHbIE KOMMYHUKaLN,
yKa3aHHble B KOHKYPCHOM 3aJaHuu, COOTBETCTBYIOLLNE
TpeboBaHnAM ANdA co3gaHnsa LMAPOBOro ABOMHMKA.

- UITOrOBbIV OTYET, CoAepXKaLlUn TEKCT U UNIOCTPaUmN,
B KOTOPOM HEOOXOANMO OTPa3nTb TO, YTO 3a4aHO B
Mogyne B, ncnonsays matepuansl Mogynen A n b.
NToroBbin oT4ET OPOPMIISETCS B ANIEKTPOHHOM U
neyaTHOM Buae.

Tak kak BblNnosiHeHne paboT No HanpaBneHMo «YMHbIV
ropon», YacTbo KOTOPOro CAYXXUT AaHHAs KOMNeTeHuns
N ABNSIETCS rocygapCTBEHHOW 3adaden ans
BbIMOSIHEHNE KOHKYPCHOMO 3aaHnsa BO3MOXHO TOSbKO,
nporpaMmMHbIMU CpeaicTBaMU POCCUNCKUX
pa3paboTymMKoB, BKNIOYEHHbIX B peecTp MuHundgpbl PO



KoHkpeTHble obsi3aTenbHble ycrnoBus, TpeboBaHUst U napamMeTpbl ykasaHbl B
KoHKypcHOM 3agaHunm kKoMneTeHuun « TeXHONMOrMN pa3BuTUS ropoaoB 1 TEPPUTOPUIN»



