Technical sciences ISSN 2307-5732

2. ITarentr Ha BuHaxim Ne97780 «Cmoci®6 BUMIpIOBaHHS BHTPATH 3a TEPEMIMICHHAM CQEpPHUIHOI MITKH
BUMIipIOBaHUM cepeoBuiiem». Mensauayk C.1., Mazypuk 1.3., SIkoBun C.B. 12.03.2012.

3. lictyn €. I1. HopmyBanHst BuTpatoMipiB 3MiHHOro nepenany tucky. / €.I1. Tlictyn, JI.B. JlecoBoii. —
JIeBiB: BunaBuuntso 3AT «IHCcTHTYT eHeproayanuTy Ta 00Ky eHeproHociiB», 2006. — 576 c.

4. Crenrens M.I. Metpoioris Ta TeXHONOTi4H] BUMipIoBaHHs B XiMiuHiit mpomucioBocrti / 1. 1. CTenmens,
B. B. Timyk. — JIyrancek: CxigHoykpaiHChKHI JepiK. YH-T, CeBEpOOHEbKHI TeXHOMoriuHui iH-1, 2000. — Y.1. —
263c.

5. Xypakoscekuit FO.II. Teopis indopmanii xomysanns: [migpyunuk]| / FO.II. XKypaxoscekuii, B.II.
IonTopak. — K.: Buma mik., 2001. — 255c¢.

6. 3ame k. Teopus mHpopManmu U e€ MpriIoKeHus (COOPHUK IepeBofoB mox pea. A.A. Xapkeuya) /
k. 3age, P. Xaptmm, K. Illernon u np. — M.: @u3marrus, 1959. — 328 c.

7. Hpsixa B.I". [Ipo uncnoBi xapakTepucTuku pe3ynsrarie BuMipioBadb / b.I'. Ilpsxa / HoBiTHI gocsSrHeHHS
reoie3ii, reoiH(GOpMaTUKH Ta 3eMIIEBIOPsAKYBaHHs — €Bporneiickkuit nocsin. — Yepniris: YIIEY, 2008. — 243 c.

8. Menpanuyk C.I. “OnTumizaiis aaroputMy OoOYMCIICHHS OLIHOK iH(OPMAIIHOT eHTPOIT BUIAIKOBUX
curHaiiB uist upoBux 3aco0iB ooMiny panumu”. / C.I. Menbunuyk, M.I. Koponeupka, 1.3. Manynsik / Bicauk
XMeNbHUIBKOTO HalllOHATBHOTO YHiBepcuTery. TexHiuHi Hayku. — 2015 . — No3. — C. 141-148.

Penensisi/Peer review : 28.9.2015 p. Hanpyxkosana/Printed :2.11.2015 p.
Penenzent: a.1.H., npod. 3amixoBchkuii JI.M.

YK 004.031
A.Il. IOHOMAPEHKO, C.C. KOBAJIbYUYK

XMenbHUIBKUI HalliOHAILHUI YHIBEPCUTET

TH®OPMAIIIMHI TEXHOJIOT'TI B CYUACHUX OBYHCJIIOBAJIBHAX
CUCTEMAX I KOMILVIEKCAX BYIIBHUIITBA TA APXITEKTYPH

Y cmammi HasedeHi 8U3HAYEHHS KOMNAEKCHUX, KOMOIHOBAHUX, IHMe2po8aHux I CUuHep2emu4HuUX MexXHO102ill.
IIposedeHo aHani3 icHyOYUX 06HUCAIOBANLHUX CUCMeM ma Komnekcie 8 2aaysi 6ydiesHuymea ma apximekmypu. Poszkpumo
HeobXxidHicmb po3pobKU HOBUX NPo2pamMHUX npodykmie a6o modyie do icHyrouux CAIIP.

Karuosi cnosa: ingpopmayiiini mexronoezii, CAIIP, 6ydisHuymeo, apximekmypa

A.P. PONOMARENKO, S.S. KOVALCHUK
Khmelnitsky National University, Khmelnitsky, Ukraine,

INFORMATION TECHNOLOGIES IN MODERN COMPUTER SYSTEMS AND COMPLEX CONSTRUCTION AND
ARCHITECTURE

Abstract -In the article the analysis of existing computer systems in the field of construction and architecture was given. The
necessity to develop new systems or to improve existing one was grounded.

The definitions of complex, combined, integrated and synergetic technologies were provided in this article. The analysis of existing
computer systems and complexes in the field of construction and architecture on the usage of these technologies in them was performed. The
requirement to develop new software products or modules to existing CAD systems on the basis of integrated technologies’ structure was
proved. A general pattern of the integrated construction and architecture technologies’ structure was carried out.

The necessity to develop new software products or modules to existing CAD systems in order to ensure full compliance with the
structure of integrated technologies in the field of construction and architecture under the BIM approach was determined basing on the
studies of existing CAD systems’ structure and construction technologies.

Keywords: information technologies,CAD system, construction, architecture

Beryn

Bracniiox iHTEHCHBHOTO PO3BUTKY TEXHIKH mpoTsroM XX i Ha modaTky XXI CTONITTS HOBI Ta IOCHUTH
e(eKTHBHI TEXHOJIOTii IS OZHOTO TOKOJIHHS BUPOOHHUKIB 1 CIIO)KMBAYiB MPOIYKIi CTAaBaNId B IOAANBIIOMY
3aCTaplIUMU 1 He 3aBXKAM 33JI0BOJIBHSIIN 3POCTal04i MOTpeOH Yacy 1 puHKY. Lle 3yMOBHIO HEOOXITHICTh HE CTLILKU
B pO3poOIli HOBUX TEXHOJIOTIH, CKIUIBKM Yy PpO3BHTKY HOBHX MIIXOMIB A0 iX po3poOku. [lpu upomy
BUKOPHCTOBYIOTBCS Pi3HI BHIM TEXHOJIOTIH - KOMILJIEKCHI, KOMOIHOBaHi, IHTETpOBaHi, CHHEpreTHuHi Ta iHIii. [1]

TexHouorist - 1€ KOMIUIEKC HAyKOBUX Ta IH)KEHEPHHMX 3HaHb, peali30BaHUX y MpHHOMax mpaili, Habopax
MarepiallbHUX, TEXHIYHUX, EHEPreTWYHUX, TPYJIOBUX (pakTOpiB BHPOOHHWITBA, CHOCOOaxX IX MOEIHAHHS ISt
CTBOPEHHS MPOAYKTY ab0 MOCIYTH, IO BiAMOBIIAIOTh IEBHUM BHUMoOTaM [2].

3rigno BusHavyenHs, npuiHsaToro FOHECKO, indopmariiiiHa TEXHOIOTIS - 1€ KOMIUIEKC B3a€EMO3aJISKHUX
HAYKOBHUX, TEXHOJOTIUYHUX, IHKCHEPHHUX MUCIMIDIIH, [0 BHBYAIOTH METOIM €(heKTUBHOI OpraHi3allii mpari JrojaeH,
3aifHATHX O00pOOKOIO i 30epiraHHsAM iH(popMarii,; MeToAM OpraHi3amii i B3aeMOZii 3 JIOOBMH 1 BHPOOHHUYNM
YCTaTKyBaHHSAM a TaKOXX MOB's3aHi 3 yCIM IIMM COLiaTbHI, EKOHOMIYHI Ta KyJIbTYPHI IPOOIeMH.

Iadpopmaniiina TEXHOIIOTIS HOBUHHA BiANOBIOATH TAKIM BAMOTaMm [2]:

- 3a0e3redyBaTH BHCOKY CTyIiHb IIOJILTYy BChOro mpoiecy o0poOku iHdopmanii Ha eranu (dasn),
orepariii, aii;

- BKJIFOYATH BECh HaOIp €JIEeMEHTIB, HEOOXITHHUX YISl TOCATHEHHS IIOCTABICHOT METH;
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- Matd peryjsipHuA xapakrep. Eramm, gii, omeparii TEXHOJOTiYHOTO TMIPOIECY MOXKYTh OyTH
CTaHAapTU30BaHI W yHi(iKOBaHi, IO MO3BOJIUTH OUIbII €(EKTHBHO 3MIMCHIOBATH IIECIPIMOBAHE YIPABIIHHS
iH(pOpMAIIHHIMH MPOIECAMH.

IHcTpyMeHTapiii iHhopMaIliifHOT TEXHOJIOTIT - 0MH a00 JIeKiTbKa B3a€EMO3AJIC)KHUX MPOTPAMHHX MPOTYKTIB
JUIsl TIEBHOTO TUITY KOMIT I0T€pa, TEXHOJIOTisI pOOOTH B SIKUX JIO3BOJISIE JOCSTTH IIOCTABJICHOI METH.

Jlis i opManiiHUX TEXHOJIOTIH IITKOM MPUPOTHUM € T€, [0 BOHH 3aCTapiBAIOTh 1 3aMiHIOIOTHCS HOBUMH.

i craTTi
O3HalOMUTHCH 3 TEPMIHAMH «KOMIUIEKCHI», «KOMOIHOBaHI», «iIHTETPOBaHI», «CHHEPTETHYHI» TEXHOJIOTII.
IIpoBecTn aHami3 iCHYIOUMX OOYMCITIOBAJHHHUX CHCTEM Ta KOMIUIEKCIB B Taly3i OyAiBHHIITBA Ta apXiTeKTypH Ha
HasBHICTb BHKOPWCTAHHS B HUX BKa3aHMUX TEXHOJOTiIH. PO3KpHUTH HEOOXigHICTH pO3POOKH HOBHX IMPOTPaAMHUX
npoaykTiB abo MoxyniB no icHyrounx CAIIP Ha 6a3i BiamoBixHOI iHGOpMAIIifHOT TEXHOIOTII.

OcHoOBHA YacTHHA

B TexHiuHiil miTepaTypi HABOJMTBHCS BEJUKA KUIBKICTh BU3HAYCHb TaKUX IIOHATH SK KOMILJIEKCHI,
KOMOIHOBaHI, IHTErpoBaHi i CHHepreTHuHi TexHoJorii. L{i BU3HaYeHHs MOCTIHHO IOMOBHIOIOTHCS, YTOUHIOIOTHCS 1
BIOCKOHATIOIOTBCS, TaK SIK 3'SBIISIOTHCS HOBI TEXHOJIOTII, 10 BPaXOBYIOTh i BHKOPHUCTOBYIOTH B3a€MOJIIIO BCE
O1bIIOT KINBKOCTI (hakTopiB. [HOAI 1LIi MOHSATTSI BUKOPUCTOBYIOTHCS SIK CHHOHIMH, L0 BKa3y€e Ha HAsBHICTh y HHUX
3arajbHUX O3HaK. [1]

[lix KOMIIJIEKCHMMHU TEXHOJIOTISIMH PO3YMIIOTH CHCTEMY ab0 CYKYNHICTb CHCTEM 3a OKPEMHMH BHIaMH
poOiT, 10 MalOTh CHiIbHE TPU3HAYEHHs, 00'€IHAHUX Pa30M 1 BIIMOBIAAIOTH MeBHIH MeTi. JlaHa Tpyna TexHOJOTIH
MOKe Oe3rmocepelHhO HE BIUTUBATH Ha SKICTH MPOAYKIIii, aje BIUTMBAE HAa BEIMYMHY BHTPAT Yacy i KOIITIB Ha ii
BHPOOHHUIITBO, TAKIM YHHOM 3a0€3MeUyI0UH ii eKOHOMIUHY e(DeKTUBHICTb.

Komo6iHoBaHi TexHousorii mependadaroTb KoMmOiHaLil0 (TMO€AHAHHS) PIZHOPITHUX CHUCTEM (IIPOIECiB) B
onHii cucremi (mporeci) i 3abe3nedeHHs HEOOXIIHMX TEXHIYHUX XapaKTePUCTHK MPOAYKIii. TakuM 4HHOM,
cUCTeMHU, TOOyIOBaHI HAa OCHOBI JJaHOT TEXHOJIOTii, CKJIaHaloThCs 3 JBOX 1 OUIbIIE OKPEMHX TEXHOJOTTYHHX
MPOIIECIB (CHCTEM), KOXKEH 3 SIKHX MOXE 3aCTOCOBYBATHCS CAMOCTIHHO, ajie IIPH I[hbOMY HE 3a0e3meuye HeoOXimaHOoT
SIKOCTI MPOJYKIIii a00 BMarae 3HaYHUX BUTPAT Yacy Ta KOIITIB Ha ii po3poOKy.

CuHepreTn4Hi TEXHOJIOTIT 3a0€3MeuyoTh CyMapHHUi pe3ysbTaT B3aeMOZil 1BoX abo OLIbLIe MPOIEciB, MPH
IbOMY OTpHUMaHMH e(peKT ICTOTHO TepeBepurye eQeKT BHKOHAHHS IIPOLECiB OKpeMo (OoxHOYacHO abo
mocyitoBHO).ITi CHHEPTiE0 pO3yMIEThCS B3aEMHE MOCHWICHHS a00 MOciabiIeHHs e(EeKTiB, a TaKOX MPOSIB HOBHUX
edeKTiB BiJ B3aeMoAii pi3HOMaHITHHX YWHHUKIB, HAIPHUKJIa] — 3HAHHS Ta 3yCHJUIS KUTBKOX BHKOHABIIB MOXYTh
OpraHi30BYBaTHCS TAKMM YHHOM, IO BOHHM B3a€MHO MOCHJIIOIOTHCS; Lli TeXHOJOTii NO3BOJNAIOTH CHPOSKTYBATH
TEXHOJIOTIYHAHN TPOIIEC, B XOM1 SKOTO MPOSBISIOTHCS KUTbKa IiICHITIOI0YNX OJUH OHOTO €(EeKTiB.

IHTerpoBani TexHONOTIi MepenOadaroTs 00'eTHAHHS PI3HOPIAHMUX YaCTHH (CHCTEM) B €IMHE CEPEIOBHIIC
3aJIOKHO BiJl KOHTEKCTY JIJIsl MIATPUMKH PO3POOKH BCHOTO YKUTTEBOTO IMKIY MPOAYKIIi, ab0, SIK MiHIMYM, BChOTO
Ky il po3poOku. JlaHi TexHoJorii MoxyTh 3abe3rnedyBaTd OO0'€[JHAHHS JAHUX, IIO 3HAXOAATHCS B PI3HHUX
JoKepenax 1 HaJlaBaTH Pe3yJIbTYIOUi JJaHi KOpUCTyBadaM. XapaKTEepHOIO JUIsi CTBOPEHHS IHTETPOBaHUX TEXHOJIOTIH €
Opi€HTaIli1 HAa MOTPeOM PHHKY i1 poOOTa B YMOBaxX CIHUIBHOTO IPOBEJCHHS HAYKOBO-JOCHIAHHUX 1 MPOCKTHO-
KOHCTPYKTOPCBHKHX POOIT.

3arajpHa cxeMa CTPYKTYPHU IHTETPOBAaHUX TEXHOJIOTIH (CTOCOBHO JI0 Tairy3i OyAiBHUIITBA Ta apXiTEKTYpH)
HaBeJIeHA Ha PUCYHKY 1.

ApxitexTop HayxoBo-mociigui pobotu
ApxiTekTop - - 3aMOBHMK byaiBHMUTBA
IH}KeHep byaiBenbHUK = YHiBepcanbHmii - TexHi4yHe ynpaBAiHHA
nporpamHuin
. npoaykT V.
OBK iHKeHep = T leHepanbHWUM NigpPASHUK
IH}KeHep KOLTOPUCHUK u L CybniapasHUKK
1T L Excruryararis

Puc. 1. 3arajabpHa cxemMa CTPYKTYPH iHTerpoBaHUX TeXHOJIOT i
(cTOCOBHO /10 raJy3i OyAiBHUITBA Ta apXiTEKTYpPH)
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OCHOBHOIO OCOOJIMBICTIO KOMIUIEKCHHX, KOMOIHOBAaHUX, IHTETPOBAaHUX, CHHEPTETUIHNX TEXHOJOTIH Ta iX
CILUIHHOI PHUCOI0 € TMOIIYK, CTBOPEHHS 1 BHKOPUCTAHHS CHHEPreTUYHOI B3a€EMOJII MDK MpolLecamH, M0 B
3araJlbHOMY BHIIAJKy BIUIMBAIOTh HA IPUHHATTA 1 BUKOHAHHS YIPABIIHCHKHUX, KOHCTPYKTOPCHKUX, TEXHONOTYHHX,
OpraHi3alliiHuX PIIlIeHb, O JIFOTh HA BCIX eTanax >KUTTEBOTO IUKITY MPOIYKIIiL.

i TtexHomorii MoXyTh OyTH 0O0’e¢fHaHI OJHMM BHU3HA4YEHHSIM — iH(OPMAIHHI TEXHOJOTIi, SKi
3a0e3MeuyoTh CYKYIHICTh TpOIeciB 300py, mepemadi, OOpOOKH, CTBOpEHHs, 30epiraHHs 1 JOBSACHHS 1O
KOpHUCTYyBaviB iH(pOpMAIlii, 110 peaizyroThCs 3a JIOOMOTO0 CY9aCHUX IMPOTPaMHHUX 3ac00iB.

Ha nanmit wac ans BukoHaHHSA poOiT y cdepi OyOiBHMIITBA Ta apXiTEKTypH ICHYe BEIMKHH BHOIp
iHpOpMaIHHIX TeXHOJIOTIH (mporpamMHoro 3abe3nedenHs ). Lli mporpamHi 3aco0u pi3HATHCS 3a CBOEIO CTPYKTYPOIO
Ta MUTFOBUM IpHU3HAYEHH:M [3].

VY Tabnuii 1 HaBeneHO aHaNi3 iICHYIOUHX OOYMCITIOBAIBPHAX CHCTEM Ta KOMIUICKCIB B Tally3i OyJiBHHUIITBA Ta
apxXiTeKTypd Ha HAsABHICTh BHUKOPHCTAaHHA B HHAX HACTYMHHAX IH(QOPMAMIHHUX TEXHOJNOTIH: KOMIDIEKCHHX,
KOMOIHOBaHUX, CHHEPT€TUYHUX, IHTETPOBAHUX.

Tabmuns 1
Ananiz CAIIP B rany3i OyaiBHMITBA Ta apXiTeKTYpH HA HASIBHICTh BUKOPHUCTAHHSA B HUX HACTYNHHUX
indgopmaniiinux TexnoJoriii: kommiekcHi (IT1), koméinoBani (IT2), cunepreruuni (IT3), interposani (IT4).

CAITIP rany3i OyJiBHHIITBA Ta apXiTEKTypH IT1 IT2 IT3 IT4

ARCHICAD ° - ° °

ArCon Eleco +2014 PROF - ° -

ArCon Eleco Small Business

ArCon Home 2 RUS (BusyanbHast apXuTeKTypa)

ArCon RealTimeRenderer

ArCon-Pa30peBHOBKa

Artlantis

AutoCAD -

AutoCAD Architecture

AutoCAD Design Suite Premium

AutoCAD LT

Autodesk 3ds Max

Autodesk Building Design Suite - ° ° °

Autodesk Design Review

Autodesk Revit - °

Autodesk Softimage

bCAD Yeptéx

Bentley Architecture -

BricsCad V12

CADprofi R

Creative Lines

GeoBL

HouseCreator

Lumion Act-3D

Mag1CAD - o o -

Mental ray

TangenTools

ViSoft Premium

V-Ray 3.0 mis Autodesk 3ds Max

ZWCAD+2015 Professional Version - ° ° -

Apxkynsitop — 5.1

APOAKA

Basuc-Canon

Busukon ITPO 1.3

K3-KOTTEJX

11T "KA®EJIb" 6.0

Ha ocHoBi anamizy BH3HauYeHb KOMIUIEKCHHMX, KOMOIHOBAaHHMX, CHHEPIeTHYHHX, Ta IHTEIPOBAHHUX
TEXHOJIOTiil MOXKHa 3pOOUTH BHCHOBOK, III0 MEKi 3aCTOCYBAaHHS X TEXHOJIOTIH ITepEeKpPUBAIOTHCS, TaK SIK BiACYTHI
YiTKO BU3HAYEHI KpHUTEpii Ta MEeXi Ul BiHECEHHS TOTO YM IHIIOTO MPOTPAMHOTO MPOAYKTY IO KOHKPETHOI
iHpopmamiiiHoi TexHomorii. Tomy mpm posrmanmi icHyrounx CAIIP B ramy3i OyniBHHITBA Ta apXiTeKTypH B
3aNIeKHOCTI Big iX (YHKIIOHATHHUX MOMIJIHMBOCTEH Ta CTPYKTYPHOTO 3a0e3MedeHHs BiNMOBiMHI MporpamHi
HPOJYKTH BiJTHECEHI OJJHOYACHO 0 IEKLIbKOX TEXHOJIOTIH.

Hait6nmk4uMu 10 BHKOPUCTAHHS IHTETPOBaHMX TEXHOJOTIH, SK HaWOUIbII TEPCIEeKTUBHUX IS
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MOJJAJTBIIIOTO PO3BUTKY (3aCTOCYBaHHA MPH po3podii mporpaMHuX mpoaykTiB) € CAIIP, ocHoBaHni Ha migxonax BIM,
TaK SK AaHUW miaxing nepenbadae 30ip Ta KOMILIEKCHY OOpoOKy B IMpolleci MPOEKTYBaHHS BCI€i apXiTEeKTypHO-
KOHCTPYKTOPCBKOT, TEXHOJIOTTYHOT, EKOHOMIYHOT Ta iHIIOI iHpopMallii mpo OyaiBio 3 ycima i B3a€eM03B'I3KaMu Ta
3aJIeKHOCTSMH, KOJTK Oy IiBIISI 1 BCe, 110 Ma€ 70 Hel BiAHOIICHHS, PO3TIISIIA0ThCS SIK €IUHINA 00'€kT [3].

Ie Taki CAIIP six: ARCHICAD, Bentley Architecture, Autodesk Building Design Suite, Autodesk
Revit.

Po3rnsiHyTi Cy4acHi CHCTEMH aKLUCHTYIOTh yBary B OCHOBHOMY Ha pO3poOli apXiTeKTypHHUX Ta
KOHCTPYKTOPCBHKHX pillIeHb, JIMIIE JesiKi 3BepTalOTh yBary Ha iHIII (criemianizoBaHi) po3aum OyiBenb Ta Criopyn
6e3 OesmocepenHbOi yB’SI3KM iX B OJHE IIiJie SIK CHCTEMY, BIJCYTHIH 3B'SI30K MIDX HPOEKTYBaHHSIM 00 €KTiB
OymiBamnTBa Ta ix peamzamiero. [Jani CAIIP He B moBHIH Mipi 3a0e3MedylOTh BiNMOBITHICTH CTPYKTYpi
IHTETPOBAaHMX TEXHOJIOTIi B TaiTy3i OyAiBHHIITBA Ta apXiTEKTypH.

Bucnosknu

3arajJbHUMH O3HAaKaMH KOMIUIEKCHMX, KOMOIHOBAHMX, IHTEIPOBAaHMUX i CHHEPreTUYHHX TEXHOJOTiH € ix
OpIEHTAllisl HA CTBOPEHHSI KOHKYPEHTOCHPOMOXKHOT MPOIYKIIT Ha PHHKY 3a PaxyHOK 3a0e3leueHHs! BiJIOBIIHOTO
TEXHIKO-€KOHOMIYHOTO PiBHSI.

[Mpouecu po3poOKy 1 BpoBaKEHHsI iHPOPMAIIHHUX TEXHOJIOTIH B Taiy3i OyIiBHHLTBA Ta apXiTEeKTypH Ha
JaHWIl Yac He CTaHAapTU30BaHI caMe B CHJIYy HEOOXIZHOCTI BpaxyBaHHS BEJIMKOi KiJIBKOCTI DPi3HOMaHITHHX
(axTopiB.

Ha ocHOBI nociiKeHHs! CTPYKTYypH Ta TeXHOJOTiH mooynoBu icHytounx CAIIP Bu3HaueHO HEOOXiIHICTH
pO3pOOKH HOBHX MPOTPaMHUX NPOMYKTiB abo moxymiB g0 icHyrounx CAIIP 3 meroro 3a0e3medycHHs ITOBHOI
BiJIMIOBITHOCTI 3 CTPYKTYPOIO iHTETPOBAHUX TEXHOJIOTIH B raimy3i OyIiBHUIITBA Ta apXiTeKTypH 3rimgHO miaxoxy BIM.
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