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UHXXUHUPUHT

WHdopmaymoHHaa mopens npeanpuaTUs — 3TO CMMOMO3
nHTepakTueHon 3D-mogenn u obnayHoro XxpaHunuuia
AaHHbLIX

WHtepaktueHas  3D-mopgens  no3Bonser  cBoboaHo
nepemMeLwaTbcs No npeanpuaTUO (Kak B Urpe oT «nepBoro
nMya») M WEerMKOM  MbIWKM N0 KOHKPETHOMY
TexXHonorndeckoMmy anemeHty (eguHuua obopygoBaHus,
aatyuk, TpybonpoBoa) oTKpbIBaTh nanky ¢ MHdopmaume i
o Hemy.

O6nayHoe  XpaHuMnuWe  OaHHbiX  MNO3BONSeT  BCEM
nonb3oBarenaMm WMeTb [AOCTyn K noclieaHen Bepcun
AOKyMeHTauun. Hanpumep, ecnu TrnNaBHbIA  UHXeHep
pobaBun AOKYMEHT B NANKy NO TEXHOJSIOrM4eckom NMHUK, TO
3TOT [OOKYMEHT YBUAOAT BCe, KIo WMeeT [OoCTyn K
COOTBETCTBYIOLLEN Nanke.
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01 Mbil BbinonHAaem 3D npoekTupoBaHue, OoDLEegUHAA 4YepTeXn BcexX
pasgenoB OQOoKymMeHTauuum B eauHyw 3D mogenb, HO HAaXogMMCSH Ha
YyPOBHE LleH opraHu3auun, He npumMmeHaowmnx 3D npoekTupoBaHue.

02 B npouecce co3gaHua 3D mogenu, Mmbl onepatMuBHO oDHapyXuBaem
KONMMMU3MKM Ha nepece4YeHuy rpaHul NpoeKTUpPOBaHUA WU MO3BOJNIAEM

JHa“YUTelibHO MMHMMMW3IMNPOBaThH oMbk B NpoeKTUpoBaHWN.

-

3D mogenb NO3BOMNSAE
Hayana CTPOMTENLC
pelleHns NpeanpuaT
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04 Bnaropapsa HarmmaaHoctu 3D mopenn,

MOHTaXXHUKH Obi CTpee n
Ka4dyeCTBEHHEE BbINONHAKT CBOHD

paboty

05 3D mogenb no3BonseTr onepatMBHO

BHOCHUTL W oOUeHMBaTb W3IMEeHEHWA
TEXHUYECKHNX pEI.IJEHHﬁ
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06 Korga Mbl cospganu 3D Mogenb, Mbl MOXEM MpuUBA3aTb K HeW AaHHble U Soes)
coenate ee MHTEPaAKTUBHOM ANA B3aumogencTBuda. 310 yAoOHbIA cnocob | A

WCnonb3oBaHWA U pa3BuTUA Oa3sbl AaHHbIX NPeAnpuUATUA NpY 3KcnnyaTauum
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HecooTBeTcTBME YepTexen obopyaoBaHus

Ha npakTuke Hepegko YepTexu, KOTopbie BbigalTca NpKU NOKynke
obopygoBaHus, He cornacyrTcs c NOCTaBfIEHHLIM
obopyaoeaHveM. Hanpumep, B cneuudukaumKu Ha MNOCTaBKY
KoTenbHoro obopyooBaHMda,  3akynaemoro  3akasduMkom Yy
npousBoauTENs, OTCYTCTBOBanNM nnowagku obcnyxuBaHus
kotrioe. OB 3aTOM Mbl y3Hanu Ha obbekTe no dakTy NpUbbITUS
KOTNOB, MO3TOMYy oOnNepaTUBHO paspabotanu W pacnonoXxunu
CODCTBEHHYO Mnowagky obcnyxuBaHus. D

Kpome TOro, MMeno MecTo HECOOTBETCTBME (MO KOMUYECTBY,
HanpaBfieHUID W pacnonoXxeHuio) cakra deptexam naHues

KOTNOB W geasapaTopa. 2J, @

Reaspatop 6bin noctasneH 6es pambl 4 | v C OTAMMAIOLUMMUCS
rabaputamn. 9

B wrore, npoekTHble pelleHus K3-3a MMEHLWMUXCA OTKIOHEeHUN
NPUXOAMUNOCL KOPPEKTUPORATbL Ha 3Ttane MoHTaxa. 3D-npoekT
NoO3BONUN MWHMMU3MPOBATL HEraTMBHbIE NOCNEACTBUA Takowu
CUTYyauuK, YTOYHEHHbIE YepTexu obopyaoBanus u Tpybonpoeoaos
ObinNK onepaTMBHO BblgaHbl HA ODLEKT.
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KoppeKkTUpOBKa TEXHUYECKUX peLLeHniA | — 7 /{«: |

[epBOHa4anbHble TEXHWHECKME PpelueHus MOryT CcepbesHo
MameHATbCcA B npouecce CMP [Ons npwmepa, paccMOTPUM
TennoBon  nNyHKT.  Cuctemy  KOMNeHcauum  pacluupeHus
TENNOHOCUTENS MNNaHWpoBanocb peanusoBaTtb MO NPUHUKNY
«a30THOW MOOYLUKM», HO 3aKkas3yuKk B MOCMegHWA MOMEHT peLuun
3aMeHWTbL ee Ha MeMbpaHHblM Bak BonbLuoro pasmepa. 1J.

Takxe 3akas4yuk HacToan Ha yeenm4eHmn MoOLwHOCTU HaCOCOB
OoTONNEHWNA NPOWM3IBOACTBEHHbLIX KOpMNycoB, 4TO I'IDTpE'ﬁﬂEE no
M3MEHEHWA KOMNOHOBKW TENNOBOro MyHKTA. C,El,BHH'y’J'IH
TennoobMeHHUK, 2_) Ha €ro MeCcTo BCTalin HAaCoChl. 3.;‘

Kpome Toro, 3akazduk pewwun pgobaeutb nNapoBOOAHOM
TennoobmeHHuK, 4To noTtpeboeano paspaboTku nnowagku B
OTAEenbLHOM NNockocTu (gaHHas otMmeTka B PL oTcyTcTBROBana). 4 3

B wrtore, B npouecce CTpouTenscTBa TENMOBOW MYHKT M3MEHWIICS
00 HeysHaeaemocTW. B  ycnoBuAx BLICOKOW  NAOTHOCTMU
obopynoeaHua wn Tpybonpoeogoe, 3D npoekT no3sonun Ham
onepatuBHO hOpMUMpPOBaTb WM AOBOAUTE A0 MOHTaXHWKOB HOBbIE
TEXHUHECKMe peLueHus.
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UHOKUHUPUHT

Owwunbka ucrnonHUTENen No razonposoay

OpraHusauma, npoBoAgMBLLUAA a3 OT  MarucTpanbHoro
raszonpoeoga K MuHW-TOLl, npoesena Tpyby Hag Kpoenew no
Kpatdauwemy nytu C rpybbiM HapyleHWeM TexHUYEecKoro
3apnaHua. B cBA3n ¢ TemM, 4TO owubKa gonyuleHa cybbekTom
eCTeCTBEHHOMW MOHO MoK (kOMnNaHWUA-UCnonNHUTENb
achchunupoBaHa ¢ rasopacnpegenuvrensHon opraHuszauuen),
3aKkasquKk pelnn He TpaTuTb BPEeMA W HEPBbl Ha CMoOpbl C
rasoBimkammn. 1

Bbino NPUHATO pelueHue U3MEHUTb pacnonoxeHue
obopygoeaHMa (annapaToB BO34YLUHOro oxnaxgenus - ABO) 2 )

n Tpybonpoeogos 3 3

KpaiHe cepbesHble  M3MEeHEeHWs, Brekylwme  KackagHble
KOPPEKTUPOBKW B Apyrux pasgenax, 0ObinyM BLINOMHEHLI B
KpaTt4auwimne cpoku. Takum obpasom, ObINMM MUHMMU3IMPOBAHLI
HEeraTMBHLIE MOCNEeACTBMA — YANWMHEHWE CPOKOB MOHTaxa,
OONONHUTENbHBIE  CMETHI  OT  MOHTaXHbIX  OpraHusauui,
BO3HMKHOBEHME nNpPoOYMX Konnuamin (ecnu Obl peanusoBarncs
CueHapui UcnpaBneHUs MOHTaXKHUKaMKU «NO MECTy»).
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. BB n OnucaHue paboTbl TEXHUYECKUX CNeunannucToB ¢ MHTepakKTuBHouU 3D Mogenbko

UHOKMHUPUHT

MHTepakTusHaa 3D mogenb npencrasnaet coboi

nporpammy, KoTopasa 3anyckaeTcd C pasHbIX
pabounx mecT (oTAenos, NoLiagokK). =

Bvnen PaspiiieHibe SHpaHD 1920 o -
- IPsiM FREIHD BT T
i b oo
- & MoamHodpaEHEIR B OKHE
- -
MECTROREH (e woyriyns) (e )
1000

HacTpoiika rpacukn Bbibupaerca B 3aBUCUMOCTU
OT BO3MOXKHOCTEW KOMMbIOTEpa, rae 3anyckaeTrcsa
nporpamMmma.
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lNepemelleHue
ocyLuecTBnAaeTca
nporpamMmbil

—

HacTpo#ku
Ml o

Ielitshinty CROeH.

OnucaHne paboTbl TEXHK

YECKUX Crnednarlimcto

n
COMmacHoO

oD Gid CTROMD NePEACELEHIA

p

-

A Y I

B3aumogeuncTeune
HacTpouKam

B C UHTepakTueHon 3D mogenbko

R ORI R RRRARROERRAcEE

Bce o6bekTbl CrpynnupoBaHbl
nepapxmyecKku U MoryT OTKNHYaTbLCH

no

CINoAm

21
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UHXXUHUPUHT

Mo nwbomy uHTepecywllemMy O00ObeKTy MOXHO
WEenKHYyTb U Bbi3BaTb OKHO C €ro OCHOBHbIMU

JAaHHbIMM W CCbINKOW Ha nanky ¢ noapoOHbIMU
[aHHbIMW, PacnonoXXeHHbIMU B CETEBOW Narike.

Ecnu oauH YenoBek pabortaer ¢ dannamum B
CETEBOU nanke, USMeHeHUsa yBUOAT BCe.




UHXXUHUPUHT

PaboTa ¢ dpanamm B cTaHgapTHOM
IT MHbpacTpyKType npeanpuaTud

CeTeBas mncf:pa'crpywrypﬁ

CuHxXpoHu3auyuna dcannos mexagy
yOaneHHsIMU npeanpuaTusamm
OCYLUECTBNAKTCA NPy NOMOLLK
oBbnayHbIX TEXHOMOMMK

PasrpaHnyeHne npae Ha gocTymn,
YTeHWe W 3anncb NPUBbLIYHBLIMMK
cpegctBamn Windows.

BerlEprTe NOALI0BATEANEH, C EOTOPBIMIM Bbl XOTHTE NOASAMTECA

Buessme il i AEaaTE ononey " O0GereTs” nelo BOR ST RTE CRDEARY AR NI NSRRI
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. BB n [na noHUMMaHua Konmnusmn TensIoBoro nyHKTa MuHu-TOL B TpexmepHoM

npeacrasnedHnm 4ocTartO4HO HECKONbKO MUHYT
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UHXXMHUPUHT
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UHOKMHUPUHT

MNpoBedeHne COBMECTHbIX COBELUaHuid, B T.Y. Ang
NMaHUpPoOBaHUA PEMOHTHbIX paboT

OO6y4yeHue n atTecTauusa nepcoHana




UHXXUHUPUHT

1. MuTterpauna B eamHyto 3D-mogens npeanpusaTMa YepTexen oT
pa3nuyHbIX opradu3auyni;

NOCTaBLUWMKOB BCEX TEXHOMOMMYE CKUX NUHNKA;

NMPOEKTUPOBLMKA  apXUTEKTYPHO-CTPOMUTENbHbLIX  YepTexen
(mapkn AP, KOK, KM);
NPOEKTUPOBLLMKOB  WMHXEHEPHO-TEXHUYECKUX  KOMMYHUKaUWA

(mapku TX, BK, OB, TC, CC,ICB n'CH, 30M, AK).

3. BeinonHeHme yHKLMIA TEXHUYECKOTO 3aKa34mKa:

B3aMMOAenCcTBUE C MHOCTPaHHLIMW NOCTABLUMKAMMK TeXHOMOMM
(BMecTe ¢ 3aKka3z4ukom) Ans NonyYeHus nonHoW U Ka4YecTBEHHOW
TEXHUYECKOW OOKyMeHTauuu (MHTETpPUpYETCH B
MHPOPMAaLMOHHYIO MOAENb );

CONPOBOXOEHME KOHKYPCOB Ha MOCTABKY, MOHTaX W Hanagky
uHxeHepHoro obGopygoeaHua (cocTaeneHve T3, noabop

Y4aCTHUKOB, aHanu3 NpeanoXeHui, ouanor no
KOppeKTUpOBKaMm, aHanus TexXHW4eckoW YacTh [OoroBOpOB,
cornacoBaHwe  aBTomMartusauuu),  KOHTPOMb  UCMONHEHWs

[0OrOBOPOB.

[lp npoekTupoBaHuM W Hanagke Bawero obbekta Mbl
cneayowmn KoMmnneke pador

a B B n Bce mamepuarnbl 6y0ym eKinoYeHbl 8 UHGOPMaUUOHH Y0 MOOerb Npeonpusmus

rOTOBbl BbINOMHAUTL

2. BuinonHexnve pabo4veit gQOKyMeHTauuu No UHXKEHEPHBLIM CETAM
chabpukn: cucTembl 3NeKTPOCHaADXKEHUS, OTOMNNEHUS U BEHTUNALIWN,
BOAOCHADXKEeHWA N KaHanu3auwuK, rasocHabxeHus.

MNpeumywecTea 3akas4yuka:

UHXeHepHsle cuctemMbl habpuku n aHeprobnoka (Npu Hanu4uK)
BbINOSMHAKTCH CBA3HO, eAWHOW OpraHM3auuen,

NpoBeaeHe eauHon 3aKynoYHOW NoNMMTUKK (Mbl BeinonHaem PL
B ABa 3Tana — chopMmmpoBaHMe oBLMX peLueHuiA 1 3anonHeHue
OMPOCHbLIX NMCTOB, BHeceHue B PL obopynosaHus, BbIOpaHHOro
Mo pesynstatam KOHKYPCOB).

4. KoMmnnekcHas asTomatusauus UHxXeHepHbIX cuctem

asToMaTU3auns aHeprobnoka (yBA3biBaHUE cucTem
yrnpaeneHuio oTaensHoro obopynoeaHusa B e AUHYHO NOMUKY);

aBToMaTM3auns oTaenbHbIX WHXKEeHepHbiX cuctem abpuku
(seHTUNAUKS, NTTT);

eduvHasa cuctema gucnetdepusauum (SCADA) aHeprobnoka wu
UHXeHepHbIX cuctem thabpuku;

obuw@ans cuctema TexXHWYecKoro yqeta 3IHepropecypcos C

BO3MOXHOCTLHO BHECEHWs UEeHOBbIX 3HaYeHWW W OOCTYMNoOM K
OaHHbLIM Yepes 3alpieHHbIn MHTepHeT-cawnT.
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