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METOJIA CUCTEMHOI NPUKJIAJHOI TEOMETPIi Y MOJEJIIOBAHHI
EHEPITOE®EKTUBHUX APXITEKTYPHO-BYAIBEJIBbHUX KJIACTEPIB

Ipu npoexmyganHi KiacmMepHUX COYIOMEXHIYHUX CUCMEM BUHUKAE 8eIUKA KLILKICMb 3a0ay, sKi nompedyoms
cunmesy mooeeti K1acmepHux CmpyKkmyp, ma Mooeno8ants 3aKkoOHOMIpHOCmell, Wo 8i00bpascaoms npoyecu ix @y-
HKYIOHY8anHs ma mpancgopmayii. B pobomi noxkasano ponv cucmemnozo 2eomMempuyHo20 MoOeno8ants y NpoeK-
MYBAHHI MAKUX COYLOMEXHIUHUX CUCMEM, SIK eHepeoepeKmueHi aoanmueri apximekmypHo-0yo0igeibHi Kiacmepu 3

Hanepeo 3a0aHUMU XAPAKMEPUCHUKAMU.

Kniouoei cnoea: apximexmypno-6yoieenvnuil Kiacmep, Memoou 2e0MempuiHo20 MOOENI08ANHSA, COYIOMEeXHIUHA

cucmema.

ITocTanoBka npoodJiemMu

ApXITeKTYpHO-OyIiBEbHI KIacTepU SBISAIOTH CO-
0010 BeNHMKi 32 KUTHKICTIO €JIEMEHTIB 1 CKIIaJHI 3a XapaK-
TEpOM 3B’5I3KiB cucTeMH. [IpoBe/ieHHsI peabHUX eKcIie-
PUMCHTIB 3 TAKUMH 00’ €KTaMH € EKOHOMIYHO HEIOIIiITb-
HUM 1 00MeXY€EThCS MPOOIIeMaMH, 10 TTOB’s3aHi 3 YHiKa-
JIBHICTIO KOXKHOTO Kiactepy. OKpeMy KaTeropiro Kiacte-
PHHUX COI[IOTEXHIYHUX CHUCTEM CKJIAJal0Th aIaNnTHBHI
KJIaCTEepH, SKI BU3HAYAIOTHCS SIK KIACTEPHI yTBOPEHHS,
CTPYKTYpa Ta QYHKIII SKAX Y3ropKeHI Ta 3MiHHI Y daci
3 IPOrHO30BaHUM PO3BUTKOM Ta 3MiHOIO 3aj1ad, IS pea-
Ji3amii sIKuX Kractep OyJIo yTBOPEHO.

IIpu npoekTyBaHHI MOJIIOHUX CHCTEM BUHHUKA€E Be-
JIMKA KIJTBKICTh 3a/1a4, sIKi HOTPeOYIOTh CHHTE3Y MOJIeIICH
BIJIMOBITHUX CTPYKTYP Ta apaMeTPUYHOT MOTYKHOCTI, a
TaKOX MOJICIIIOBAHHS 3aKOHOMIPHOCTEH, 110 BioOpaka-
I0Th MIPOLIECH iX (DYHKI[IOHYBaHHS Ta TpaHChOopMallii.

AHaJii3 0CTaHHIX JOCHiZKeHb i myOikanii

AHaJi3 oCTaHHIX JIOCHI/PKEeHb 1 MyOsTiKaiiil BUSBUB
AKTYaJIbHICTb 1 JOLIIbHICT BIIPOBAPKEHHS B apXITEKTY-
pHO-OyHiBEeIbHY Taly3b METOMAIB i 3aco0iB MOJEIO-
BaHHS, IO MICTSTh B 001 iH(pOopMaIiro PO BCi 3B’S3KH
MIX yciMa 3MIHHUMH 00’ €KTa Ta J03BOJIIOTH IIPOTHO3Y-
Baru [1]:

— XapaKTEePUCTUKU HEJOCHTIHKEHUX 00’ €KTIB;

— mapameTpu IMpolecy Uil OTPUMAaHHs 00’ €KTa 3
Harepes 33JaHUMU XapaKTePUCTHKAMH.

[Ipote, HamiliHICTH NMPOTHO3YBAaHHS TaKUX CKJIa-
HHUX CHCTEM, SIK €Heproe(eKTHBHI apXiTeKTypHO-0yiBe-
neHI knactepu (EABK) Ha erari mpoekTyBaHHS IITKOM
3aJICKUTh BiJl aJICKBATHOCTI MOJIEJICH 1 METOMIB IpecTa-
BIICHHS 00’ €KTa [2].

Bupimenns npoGieMu parioHaIbHOTO TMPHAHATTS
PpilIeHs 010 OOpaHHs METOY, IKHiA OyJIe HalKparle 3a-
JIOBOJIBHSATH BUMOTaM KOHKPETHOI NPaKTUYHOI 3a1adi

JI03BOJIUTH ITiABUIIHUTH SKiCTh MIPOLIECY MOJICIFOBAHHS Ta
HaJlifHICTh MPOTHO3yBaHHS.

B [3, 4] mokazaHo, 1110 iMiTamiliHe MOJCITIOBAHHS Ha
0a3i KBa3UTIHIMHUX OWHAMIYHAX €KOHOMETPHYHHUX PiB-
HSHb B 3MO31 3a0€3MEeYNTH MIATPUMKY NPUHHATTS pi-
LICHB I0JI0 ONTHMI3allii KIIACTEPHHUX CTPYKTYP. AJICKBa-
THICTh MOJIENICH 3a0e3Meuy€eThCs 1€PapXITHOI0 CTPYKTY-
POIO KITFOUOBHX MOKA3HHKIB JisTIBHOCTI CHCTEMH, IO Ha-
J1a€ MOYKJIMBICTH OLIHIOBATH BIUIMB KOXKHOI ITIJICUCTEMH
HA CTYIIiHb JOCATHEHHS [iTbOBOI ()YHKIIII.

B crarrsax [4, 5] onucano etanu igenTudikamii ta
(hopMyBaHHS CHCTEMHU KIIIOYOBHX NOKA3HHKIB IJIsl MOJIE-
JIFOBAaHHS 1 PO3IOJITY PECYpCHUX TIOTOKIB MiXK CTPYKTY-
panvu omuauIsiME (CO) wimactepa. [Ipote mi mocii-
JDKEHHS TPUCBSYEHO IpoliieMaM onTuMmizauii yrpas-
JIHHS BXKE ICHYIOUHX KJIaCTepiB.

Meta

Mertoro pobOTH € BUCBITIICHHS POJIi CHCTEMHOT'O T'e-
OMETPUYHOI0 MOJICITIOBaHHS Y MPOEKTYBaHHI €Heproe-
(eKTUBHHX AaNaNTHBHUX apXITEKTYPHO-OYIiBEIbHUX
KJIACTEPHUX COI[IOTEXHIYHUX CHUCTEM 3 Harepen 3aja-
HUMH XapaKTEePUCTHKAMH.

OcHoBHUI MaTepian

CHcTeMHE TEOMETPHYHE MOJICITIOBAHHS € TIOTYX-
HUM 1HCTPYMEHTOM JIOCIiKEHHS 00 €KTIB, MPOIECIB Ta
cucteM pisnoi mpupomu [6]. EdextuBHicTh 3acToCy-
BaHHS KOHIICII[Il CHCTEMHOT'O TEOMETPUYHOTO MOIEIIO-
BaHHS CTOCOBHO BU3HAUEHOT'O KJIACY 3a]1a4 MOJISTae B Ha-
CTYITHOMY.

[To-mepre, maHa KOHIEMINiS OMEpye BCIM apceHa-
JIOM 3ac00iB I'€OMETPUYHOI0 Ta rpadiyHOr0 MOJEIIO-
BaHHSI, SIKi CKJIaJIAI0Th CUCTEMHY i€papXiro Ta MarOTh J0-
CUTH YiTKi peKoOMeHaalii moa0 e(eKTUBHOCTI BUKOPHC-
TaHHS.
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ITo-npyre, TEXHONOTIYHOIO MIATGOPMOIO CHCTEM-
HOTO TEOMETPHUYHOTO MOJEIIIOBAHHS € TEXHOJIOTIS «3Y-
CTPIYHHUX MMOTOKIBY» [7], fiKa CIIBCTAaBIISE CTPYKTYPH CHC-
TeMH 00’ €KTa, 10 MOJIETIOETHCS, Ta IEBHOTO METOAY MO-
JIeITIOBAaHH 3 MHOKHHH MOXITUBHUX 3 TOTPiIOHUMH CHCTE-
MHUMH 03Hakamu. OcTaHHE BH3HA4a€ OOTPYHTOBAHICTh
BUOOpY MeETONy 3 MOXJIMBUX anbTepHaTuB. [lo-Tperte,
METOIHM TeOMETPUIHOTO MOJICITIOBAHHS YCIIIITHO BHKO-
PHUCTOBYIOTECS Y BUpIIICHHI ONIM3BKHUX 3a CYTHICTIO 3a-
Jla4 EKOHOMETPHKH, 30KpeMa 3a1a4 MOJEITIOBaHHS TIOTO-
KOPO3IOJIUTY PECYPCIB Y CKIaJHUX COLIOTEXHIYHUX CHC-
Temax [8].

AHami3 MeToJiB TE€OMETPUYHOTO MOJIEIIOBAHHS
(MI'M), sikuii MpoBeeHO B TI0Ka3aB, 10 METOJ| T'eHepa-
ii MOJIeINI «IIiJ 3aady» HalKpalie aganTyeTscs A0 BU-
pimenHs 3amadi cuaTe’y EABK 3acobamu MammHHOTO
MO/JICTIFOBAHHS.

B [7, 8] meTanmpHO OmMcaHi IPUHIIAIN i METOTHU CH-
CTEMHOTO TE€OMETPHUYHOT'O MOJEIIOBAHHS, SKi AOILIEHO

Ingpopmauninni cucmemu ma mexnonozii

BUKOPHCTOBYBATH NpH (pOpMyBaHHSA CTPYKTYpPH CKIaj-
HOI CHCTEMH, L0 TPHU3HAYEHA JUIl BUKOHAHHS 3aJaHNX
GyHKIIH.

3HaHHS CHCTEMHHMX Ta KOHCTPYKTHBHO-OIEpallii-
HUX BIIACTUBOCTEH METOIIB I'€OMETPHUYHOTO MOJEIIO-
BaHHS € OCHOBOIO JUI1 BHKOHAHHS ITOLTYKY ONTUMAaJIbHUX
METO/IIB Ta MapaMeTpiB, 110 HaKKpalle 3a10BOJIbHIIOTH
BUMOTH, Ki BUCYBa€ KOHKPETHA 3a/1a4a.

[Tpu mpomy, Oyab-sKa MPaKTUIHA 3a/1a4a 3 TIO3UITii
CHCTEMHOT'0 aHaJi3y MOXe OyTH IpeiCTaBiIeHa MHOXH-
HOIO XapaKTEPUCTHK, SIKI y3TO/PKYIOTHCS 3 BIAMOBITHUMH
O3HaKaMH MHOXHHH METOJIiB. B 1aHOMY BHIangKy Takoro
MPaKTUYHOIO 3ajauero € cuHre3 mozeneir EABK Ta ix
KOMITOHEHTIB.

3aranpHa CXeMa y3TO/DKEHHSA CTPYKTypH CHCTEMH
00’eKTa Ta CTPYKTYpH METOIY MOJENIOBAHHS (TEXHOJIO-
ris «3yCTpiuHMX MOTOKiBY» [5]) mpencraBieHa Ha puc. 1.
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Puc. 1. Cxema TeXHOJIOTIi «3yCTPIYHUX HOTOKIB»
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Buxopucranus MI'b € «akTuBHUMY 1 Tiependadae CuHTe3 MOoJIEeNi KIACTEPHOT OpraHizamiiHol CTPYK-

MOXJIMBOCTI CHHTE3YBaHHS, Momudikamii X CTpyKTyp, TYpH «IIiJ 3a7ady» sIK pealli3aiito BU3HaUYEHOI CTpaTerii
CHCTEM JIaHWX Ta alTOPUTMIB 3 MOJANBINUM BHeCeHHSM  po3BuTKy EABK mokasano Ha puc. 2.

HOTHHOHOﬂHHHXCXGM.

CTPATEI'TA PO3BUTKY EHEPITOE®EKTUBHOI'O APXITEKTYPHO-BY AIBEJIBHOI'O KJIACTEPA

AHani3 yMoB QYHKI[IOHYBaHHs, KiacH(pikalis leOPHT?TH CKOHOMIMHOL HOJITHKH pe-
HEBU3HAYEHOCTI Ta MOJIEIIOBAHHS PU3HUKIB T'IOHY 1 KpalHH B LILJIOMY
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Puc. 2. O6rpynTyBanus Bubopy crpykrypu EABK.

Cxema puc. 3. UTIOCTPYE y3TOPKEHHS CTPYKTYp CH-  OKPEMOTO €JIEMEHTa 3 MHOXKHHOIO METOJIIB T€OMETPHY-

cTeM 00’€KTa Ha piBHI KJIacTepa B HJIOMY Ta PiBHI HOTO ~ HOTO MOJICITIOBAHHS.
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Puc. 3. Cxema reHeparii MOJeIi «Iij 3a1aqay»



Ingpopmauninni cucmemu ma mexnonozii

BaxxnuBuM acriekToM peadizallii CHCTEMHOTO Te-
OMETPHUYHOTO MOJICTIOBAHHS CTOCOBHO MOZETIOBAHHS
eHeproe()eKTUBHHUX aJallTUBHUX apXiTEeKTypHO-OyiBe-
JBHUX KJIACTEPIB € PO3YyMIiHHS THUIIOJIOTIYHOI HOBHOTH
MOJKJIMBOCTEH BHKOPHCTAaHHS METOMIB MPHUKIAIHOI I'eo-
MeTpii Ta rpadivHAX TEXHOJOTIH.

3 Hi€I0 METOK CJiJ PO3MIISHYTH THUIOJOTIIO 3a1a4
MOJICIOBAHHS, IO BHHHUKAIOTh TpPH BHPIIICHHI MpO-
0J1eMH, Ta CITIBCTABUTH iX 3 TUIIOJOTIEI0 HASIBHUX T€OME-
TpU4HUX 1 TpadivHuX (rpado-aHaTITHYHUX) METOIB Ta
MoJIeNeEn.

Omnmc cuctemu 00’€KTa, i yABICHD Ta iHTEpIIpeTa-
il Ha piBHI KJacTepa B LIOMY Iiependavae:

1. CrBopeHH: rpada MoJell CTPYKTYpH KiacTepa.

2. Bu3Ha4yeHHS Ta ONHC PECYpCHUX MOTOKIB, IO
MIPOXYKYIOTHCS KJIACTEPOM Ta HaAXOIATh 3 30BHIIIHEOTO
cepeoBHIIa.

3. Hopmarizarris 3Ha4YeHb pecypCHUX HOTOKIB.

4. Po3po0ka crieHapiiB Ta CTBOPEHHS MOJEIEH Tpa-
HCcopMallii CTPYKTYp KJIacTepiB 31 3MiHO0 1X QyHKIH y
qaci.

Ha enemenTHOMY piBHI OmmHC cucTeMH 00’€KTa, il
ySIBJICHB Ta IHTEPIPETALii CKJIAIAETHCS 3 TAKKX CKIIaJ0-
BUX:

1. IToOynoBa Ta CHCTEMHHI OITUC OTUHUYHOTO elie-
MEHTa KJacTepa y BHIIIAAI (pyHKIIOHAIBHO HAaBaHTaXKe-
HOT'O By3J1a.

2. Onwuc Ta HOpMaTi3allisl PECYpPCHUX MOTOKIB, M0
HaJe)KaTh OJMHUYHOMY €JIEMEHTY KilacTepa.

3. TloOynoBa Mmopeneit Tpanchopmauii (yHKIiH
OJIMHUYHOTO eJIeMeHTa (3a YMOBH TpaHchopmaii GpyHK-
il K1acTepa B HJIOMY).

[Ipu cucreMHOMY 3aCTOCYBaHHI reoMeTpo-Tpadid-
HHUX METOJIB cTOCOBHO MozentoBanHsg EABK ciig Buzi-
JINTH JIBa KJIacH 3a4ad i, BIIIOBIIHO, MOJEIIEMN.

1. MeToau reoMeTpUYHOTO MOJIENIIOBAHHS, SIKi 110
CyTI € IMITaLliIHHUMHU Ta AAI0Th MOXIIMBICTh COPMYBATH
CTPYKTYpH Ta (DYHKI[IOHAT CUCTEMH.

2. MeToau rpaiqHOTO TIpEICTaBICHHS CHCTEM (pe-
ATI3yIOTHCS 32 JIONIOMOT'0I0 CIeLialIbHUX MO/IeNeil Bizya-
Ji3arin).

3a3HauMMo, 110 B OCTAHHBOMY BHIIAJIKy rpadidHe
MOJICITIOBaHHSI MOXKe HaOyBaTH O3HAaK Trpado-aHATITHY-
HOT'0, KOJIM Bi3yaJIbHHUI PsiJi BAKOHY€E aKTUBHI (DYHKIIIT Ta
€ OCHOBOIO JIJIsl aHAITI3y, BU3HAUYCHHS 3HAUCHb HEBIIOMUX
mapaMeTpiB, BHPIMICHHS 3afad ONTHMI3alii Ta MiaTpH-
MKH [IPUAHATTS PillIeHb.

BucHoBku

MeTtoau CHCTEMHOTO TE€OMETPHYHOTO MOJEINIO-
BaHHS, 30KpEeMa, TEXHOJOTiS «3YCTPIYHHX MOTOKIBY» €
e€(EeKTUBHUM IHCTPYMEHTOM IIPOECKTYBAaHHS CKJIQJHUX
COIIOTEXHIYHUX CHCTEM, 30KpeMa, €HeproeeKTHBHUX
aIalITHBHUX apXiTEeKTYPHO-OyIiBENbHUX KIIacTEPiB.
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METHODS OF SYSTEMIC APPLIED GEOMETRY IN MODELING OF ENERGY EFFICIENT
ARCHITECTURAL CONSTRUCTION CLUSTERS
M. Mykytas
Kyiv National University of Construction and Architecture, Ukraine

When designing cluster sociotechnical systems, there is a large number of tasks that require the synthesis of
models of cluster structures, and modeling of patterns that reflect the processes of their functioning and transfor-
mation. A separate category of cluster sociotechnical systems consists of adaptive clusters that are defined as cluster
entities whose structure and functions are consistent and varied in time with predicted development and change of
tasks for which the cluster was formed.

Architectural-building clusters are large in terms of the number of elements and complicated by the nature of
the system links. Conducting real experiments with such objects is economically inappropriate and limited to problems
associated with the uniqueness of each cluster.

The main purpose of the work is to highlight the role of system geometric modeling in the design of energy-
efficient adaptive architectural and construction cluster sociotechnical systems with pre-set characteristics. The paper
shows that system geometric modeling is a powerful tool for studying objects, processes and systems of different
nature. The effectiveness of applying the concept of system geometric modeling to a defined class of tasks is as follows.
First, this concept operates with all the arsenal of geometric and graphical modeling tools that make up the system
hierarchy and have very clear recommendations for the effectiveness of use. Secondly, the technological platform of
system geometric modeling is the technology of “counter flows™, which compares the structures of the system of the
object being modeled, and a certain modeling method from a set of possible systems with the necessary features. The
latter determines the reasonableness of the choice of the method from the possible alternatives. Thirdly, the methods
of geometric modeling are successfully used in solving the problems of econometrics close to the essence, in particu-
lar, the problems of modeling the flow distribution of resources in complex socio-technical systems.

Knowledge of system and constructive and operational properties of geometric modeling methods is the basis
for performing the search for optimal methods and parameters that best meet the requirements of a particular task.
In this case, such a practical task is the synthesis of models of energy-efficient architectural and construction clusters
and their components. To solve this problem, a general scheme of coordination of the structure of the object system
and the structure of the simulation method is proposed, and the use of the technology of "counter flows" is substanti-
ated.

The description of the system of the object, its representations and interpretations at the level of the cluster as a
whole and description of the system of the object, its representations and interpretations of cluster structures at the
elemental level are given.

Keywords: architectural and construction cluster, methods of geometric modeling, sociotechnical system.
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