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MOIEJIOBAHHA IHZKEHEPHUX CHHOPY A AJISA CUCTEM
HPOMUCJIOBOI'O OBOPOTHOI'O BOJAOITOCTAYAHHA

Hepesa O.0., K.T.H., JOLEHT,

Moguan C.I., K.T.H., IOIICHT,

Hepesa C.B., ct. BuKiiaaau,

Taspiticokuii OepicasHuil a2pOmMexHOLI0IYHULL YHIgepCcUumem
imeni [Imumpa Momopnozo, m. Menimonons, Yxpaina.

Anomauyia. B cmammi po3ensaHymo OCHOBHI IHCMPYMEHMU mMa MOMCIUBOCHI
MOOEN0BAHHS THHCEHEPHUX CNOPYO 8 080~ I MPUBUMIPDHUX CUCEMAX ABMOMAMU308AHO20
NPOEKMYBAHHA.

Knwuosi cnoea. inoxcenepui cnopyou i o0'exkmu, mpusumipHi cucmemiu,
cneyianizo8ami 000amku, 00'emMHe NPOEKMYBAHHL.
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Cucrtema BOAONOCTAYaHHS TPOMUCIOBUX HIANPUEMCTB SIBJISIE COOOI0 KOMILIEKC
CIIOPY/Jl, YCTaTKyBaHHsI 1 TpyOONpPOBOIB, 110 3a0e3MedyroTh 3a0ip BOJIU 3 MPUPOIHOTO
JoKepena, OYMIIeHHS 1 ii 0OpoOKy, TpaHCHOPTYBAaHHS 1 MOJAa4y BOJM CHOXKMBayaM
HEOOX1IHOI KIJIBKOCTI Ta IKOCTI.

Y cucremax TEXHIYHOTO BOJIOTIOCTaYaHHS TMependadyaoTh TaKOX CHOpyId W
yCTaTKyBaHHS, HEOOXigHE /IS MPUMOMY BIAMNPAIlbOBAHOI BOAM M MIATOTOBKH 1i JyIs
MOBTOPHOTO BUKOPUCTAHHS, a TAKOX CTaHII OYMINEHHS CTIYHUX BoA. Ha miampuemMcTBax
y 3aJeKHOCTI BiJl NPUHHATUX TEXHOJOTIM, BHUTOTOBICHOI MPOAYKINI, MOTYXHOCTI,
3aliMaHUX TJIOII MOKE ICHYBAaTH JEK1JIbKa CUCTEM BOJOMOCTaYaHHSI.

[Tpu mpoekTyBaHHI 00’ €KTIB 1HXKEHEPHOT 1HPPACTPYKTYpU HEBIA'€MHOIO YaCTHHOIO €
KOMIT'FOTEPHE MOJEITFOBAHHH.

[Tpu po3podii cucTeMu BOJOMOCTAYaHHS Ta BOJOBIABEIACHHS MOTPIOHO BpaxyBaTu
IUTaHYBaHHS CaMOTO TIPUMIIICHHS 3 HAHECCHHSIM Ha HUX CAHTEXHIYHUX TPHIAIIB,
HEOOX1/TH1 TaKOX T'e€HEpaTbHUH IIJIaH, T€OJIOT1s 1 Tonorpadis JUTSTHKH.

OckiJIbKu MOBa W€ TpO MOJICTIOBAaHHS €JIEMEHTIB TPyOONpoBOJIB Oy/iBENb Ta
CHOpyJ, BUKOPUCTOBYIOTHCS HAWOUIBII TMOMYJSIpHI TpOrpamMu Ui TPUBUMIPHOTO
npoekTyBaHHs 1 3D Bizyanizaiii. [loermury npoekTyBaHHS MOII0HUX €JIEMEHTIB MOXKYTh
crierianizoBani Moy 1o TpuBuMipaux CAD-cuctem.

AutoCAD, KOMIIAC, SolidWorks, ARCHICAD — nBo- 1 TpUBHUMIpHI CHCTEMH
aBTOMATU30BAHOI'O0 MPOEKTYBAHHS 1 KPECJICHHS, CIeIiali3oBaHi J0AaTKU HAa MOro OCHOBI
BUKOPUCTOBYIOTBCS B MAIIMHOOYIyBaHHI, OyIIBHUUTBI, apXITEKTypl Ta IHIIUX Tally3ax
MIPOMUCIIOBOCTI. 3a 101oMororo rpadgigyaux 3D-cucteM € MOXKIMBICTh 3MOJICTIOBATH BUPIO
JI0 CTBOPEHHSI KpPECIEHUKIB a00 MOCHIIHUX 3pa3kiB. OCHOBHUM JOKYMEHTOM Y I[bOMY
BUMAJKY € 00'€eMHa KOMIT'IOTEpHA MOAEIb [1].

Jlis  MOMAENMIOBaHHA €JEMEHTIB 1HKEHEPHHX CHOPYJd CHUCTEM TMPOMHUCIOBOTO
000pPOTHOTO BOJOMOCTAYaHHS BUKOPHUCTOBYIOTHCS HaWOLIbII MOMYJSPHI MpOrpaMu Jis
TpUBUMIpHOTO TmpoekTyBaHHs 1 3D Bi3yamizamii. Ile Taki mporpamu, sik AutoCAD,
KOMIIAC, SolidWorks, ArchiCAD.

CxianmHo ysBUTH €001 cydyacHy OyAoBy Oe3 1HXKEHEPHUX MEpPEX, ajKe Bil HHUX
3aJIeKUTh epeKTUBHA €KCIUTyaTallis BCi€i cropyau. Y Hallll JIHI TPOEKTYBAHHS 30BHIIIHIX
Ta BHYTPIIIHIX 1HXXEHEPHUX CHUCTEM Ta KOMYHIKAIId MOCITae Jeab He IMepiie MICIe Y
KOMIUIEKCHOMY ITPOEKTYBaHHI. UMM BUIIUN Kiac OyIiBIi, TUM CKIIQIHIIIE 3aBAaHHS SBIISE
c00010 1H)KEHEpPHE POECKTYBAHHS.

MeTton 06'eMHOTO MPOEKTYBaHHS 03BOJISIE 3HAYHO CKOPOTHTU Yac HA Y3TOKEHHS
NUTaHb, [0 BUHUKJIM MTPH MPOKJIA/II iHKEHEPHUX KOMYHIKalii Ta Mepex [3, 5].

[IpoekTyBaHHS 30BHINIHIX 1HXKEHEPHUX MEPEXK mepeadoadae po3pooKy

® CJIEKTPOMEPEKI;

®ra30MpOoBiT;

®BOJIOIIPOBIJT Ta OPTaHi3aIlis CTOKIB.

[IpoekTyBaHHS BHYTPIIIHIX 1HXEHEPHUX MEPEXK Mepeadadae po3pooKy

® CHCTEM BEHTWJIALII Ta OMaJeHHS;

® cCHEPro3ade3neueHHS;

® KOHIUITIOHYBaHHS;

® BOJIOTNIPOBOJTY 1 KaHaTi3allii.

[TonermmuTy NpOEKTYBAaHHS €IEMEHTIB 1HXKEHEPHUX 00'€KTIB MOXKYTh CHelllali30BaH1
Moyl 10 TpuBuMipHux CAD-cucrem.
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[Ticns rigpaBaigHOTO PO3paXyHKY Ta Mia0opy oOJaHAHHS 1 PO3MIIICHHS Ha TUIaHaX
KOJIGKTOPHUX  BY3JIIB  BUKOHYIOThCSI ~ IUIAaHM  pO3TalllyBaHHSA  TPYyOOIPOBOAIB
BOJIONIOCTAYaHHsI, KOJIEKTOPHUX BY3JIiB, CAHTEXHIYHOTO 00JIaIHaHHA To10. BukopucTanHs
NPUKIAAHUX 010J110TEK TPUBUMIPHUX MPOTPaM 3HAYHO MOJIETIIye poOOTYy 1 CKOPOUYE Yac
BUKOHAHHS MIPOEKTY.

[Ipn HEoOX1THOCTI CTBOPEHHS TEXHIYHOI JOKyMEHTalli Ta poOOYMX KpEeCICHHUKIB
3acrocytotrh mporpamy AUutoCAD a6o KOMIIAC (puc. 1) [1, 2]. BubGip ememenTiB Ta
MaTepiaxiB TBEPAOTUIBHUX MOJACICH 3HINCHIOETHCS 3a JOTMOMOTOI0  TPHKJIATHHUX
01010TEK.

[Ticns mobynoBu imxeHepHux cropya B Archicad B 2D ¢dopmari ompa3zy MoxkHa
nepeiit y 3D cucremy 1 OTpuMaTH aKCOHOMETPUYHY CXEMY MEpeKi BOJOMOCTauaHHs Ta
CXEMH TIiJ’€HaHHS KOJEKTOPHUX BY3miB (puc. 2, 3). ABTOMaTHYHO CTBOPIOKOTHCS 1
cnenudikanii Ha o01aTHAHHS 1 MaTepiaiu.
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Puc. 1. Bubip eJeMEHTB Ta MarepiaiiB TpyOOIpoBOIY.

Puc. 2. ITobynoBa iH)KpHI/IX criopyn B Archicad.
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CTBOpeHHSI CHCTEeMH OOOPOTHOTO BOJOIOCTAYaHHS J03BOJISE BHKOPHUCTOBYBATH
BI/IMpaIbOBaHy BOJY MOBTOPHO. BiampaiiboBaHi CTIYHI BOJAM OYMINAKOTHCS HAa OYMCHUX
criopynax abo 3a JIOMOMOTOK CHCTEM OYMIICHHS CTOKIB Ta (UIBTPIB 1 3HOBY
BUKOPHUCTOBYIOTBCS B SKOCTI TEXHIYHOiI BOJW. IIpW IbOMY BHKIIOYAETHCS CKUIAHHS
3a0pyTHEHOT'O CEpEeIOBUINA B KaHAJII3allil0 a00 BOJIOMMH.

N ’ {?—f
{8 ’

Puc. 3. IlpoextyBanus BogornocTauanus B Archicad.

[IpoMucnoBi cucreMu OOOPOTHOTO BOJOIMOCTAYAHHS JIO3BOJISIIOTH EKOHOMUTH
CTIOXKMBAHHS BOJIU 1 BUPIIIYIOTh Psijl €KOJIOT1UHUX mpodiem [8].

Po3po06iieH1 Mozeni eneMeHTIB 1HKEHEPHUX CIOPY/I 13 3aCTOCYBaHHAM cydacHHuX 3D-
TEXHOJIOT1M JTO3BOJISIOTh HAOYHO MOTJIIHYTH Ha OO’€KT AOCIHIIKEHb, CKOPOTUTH 4Yac Ha
NIArOTOBJIEHHS M BUNPOOYBAaHHS B MPOMMCIOBUX YMOBax 1 3a0e3meuuTH €(EeKTHUBHICTh
poOOTH TPOMHUCTIOBOTO OOOPOTHOTO BOIOMOCTAYaHHS.

[IpoexTyBaHHS 1H)KEHEPHUX CHUCTEM Ta MEPEX, K BHYTPIIIHIX, TaK 1 30BHIMIHIX —
BKpail CKJIQJIHUN, BIJIMOBIJAIBLHUN 1 TPYJOMICTKHN TMpollec. 3OBHIIIHI Ta BHYTPIIIHI
1HXKEHEPH1 Mepexi (CUCTeMH) BOJOTPOBOIY, KaHAII3allli, OMAJICHHS 1 TETUIOMEPEX1 MalOTh
CKIIAJIHy CTPYKTYpy, OOYMOBJIEHY pI3HUMH MIPKYBaHHSIMHU, B TOMY YHCIl 1 BHUMOTOIO
HaIIHHOCTI 1 OE3MEKH.

TakoX MpU MPOEKTYBAaHHI 1HKEHEPHUX CHCTEM psAy OyIiBesb CIiJi BpaxOBYBaTu
caHiTapHl HOpMH 1 mpaBwia. [IoMUIKKM MPU TPOEKTYBAHHI BHYTPILIHIX MEPEX MOXKYTh
ICTOTHO BIUIMHYTH Ha €(PEeKTUBHICTh «(YHKLIOHYBaHHs» BCiel crnopyau. Kopucryrouuce
CTaHAAPTHUMH BHUPOOAMH 3 MPUKIATHUX O10110TEK MpOrpaM, MOKHA YHUKHYTH OaraThbox
MOMUJIOK.

Ha puc. 4 npencraBieHa TpUBHMIpHA MOJENIb IPOMHUCIOBOTO OOOPOTHOIO
BOJOINOCTAYaHHS 13 3aCTOCYBaHHSM CTaHJAPTHUX BHUPOOIB, B3SATUX 3 MPUKIATHUX
016710 TEK TIpOTpam.
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Puc. 4. TpuBuMipHa MOJI€JIb MPOMHUCIOBOIO OOOPOTHOI'O BOJIONIOCTAYaHHS.

3D-Bigyarmizallis CHpoIlye pO3yMiHHS MPOEKTY BCIMa 3aIlikaBICHUM CTOPOHAMH, a
TaKOXX 3HMWKY€E PU3UK JONYIIEHHS MOMWIOK Ha erani MOHTaxy. [loku HaBiTh Ha 3axomi
80% iH)KeHepiB MOKU BUKOPUCTOBYIOTH 2D-niporpamu. YacTkoBo 11ei (haKT MOSICHIOETHCS
THM, III0 CTaHJApTH Ha JOKYMCHTAIlil0 Ha pa3l € mia 1ed ¢opmar. JleraipbHuUM
JIOKYMEHTOM BH3HA€ThCS TpaaMliiiHe KpecleHHs, a 3D-monenh NOKM Mae CTaTyc
KOPHCHOT'O JIOTIOBHEHHS J0 1HXXEHEPHOTO IIPOEKTY [7].

Bucnoeku. TllpoexTyBaHHA 1HXKEHEPHMX CHCTEM Ta MEpPeX — CKIJIQJHUM,
BIJIMOBIJIAJIBHUN 1 TPYJIOMICTKHI mpouec. BukopucTaHHs croeniagi3oBaHMX MOAYJIB
HalOUIbII MOMYJSIPHUX MpOrpam JUisi TPUBUMIPHOTO MPOEKTyBaHHS 1 3D Bizyamizamii
MOJIETIIYE IPOEKTYBAHHS 1 CIIPOILY€E PO3YMIHHS IPOEKTY.

binbmiicte mporpamM TPUBUMIPHOTO MOJIETIOBaHHS 3a0e3leuye MIATPUMKY CaMHX
nonyJyisipaux ¢gopmatiB 3D-monenei, 1o A03BOJSE OpraHi30ByBaTH €()EKTUBHUN OOMIH
JAHUMHU MK PI3HUMHU OpraHi3alisiMi 1 3aMOBHHKAMH, sIKI BAKOPUCTOBYIOTh OYy/Ib-K1 JIBO-
1 TPUBUMIPHI CUCTEMH B POOOTI.
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SAJIEZKHICTD ITPOAYKTUBHOCTI TBAPUH
BII IIOKA3ZHHUKIB AKOCTI IIMTHOI BOAU

Hepesa O.0., K.T.H., JTOIICHT,

boatsucwka H.I., K.T.H., JOLIEHT,

Hepesa C.B., ct. BuKiaaau,

Taspiticokuii OeparcasHuil a2pOmexHoI0IYHULL YHIGepCUumem
imeni /{mumpa Momopnozo, m. Menimonons, Yxpaina.

Anomauia. Awnanizyiomscs OCHOBHI Ccnocobu 00poOKu 600u neped nooavero il
meapunam (nmuyi). Brazyromuvcs nepesacu i HeOONIKU KONCHO20 CnOcoby 00podKu, a
MAKoNC NPUBOOSIMbCA MEXHIYHI 3ac00U, 3a OONOMO20I0 SAKUX BOHU MOXNCYMb Oymu
peanizoeani.

Knrouoei cnosa: sooa, ouuwjenns, sne3apaxicens, KOHOUYIOHY8aHH s, 8IOCNOIOBAHHS,
Koazynayis, Qinempayis, 8i0CMItIHUKU, KOMNIEKCHe OUUUeHHS, XJIOPYBAHHS BOOU.

Ilocmanoeka npoodaemu. 1IpoayKTUBHICTE 1 3I0pPOB'S TBAPWH 1 NITHUIIl 3aJeXaTh HE
JIUIIIE BiJ pIBHS TOAyBaHHS, KOM(DOPTHUX YMOB YyTPUMaHHS, ajie 1 BiJ] XOPOIIIOi opraHizaiii
MOCTa4YaHHs TBapUH JOOPOSIKICHOIO BOJIOIO Ha hepmax 1 MacOBUIIAX.
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