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MATEMATHYHE MOAEJTIOBAHHSA POBOTH CUCTEMH IIPUILJINBHO-
BUTAKHOI BEHTWJIAIIL B CTAHIOHAPHOMY
TA HECTAHIOHAPHOMY PEXKUMAX

I'embapa T. B., ooyenm xageopu npuxiaoHol MameMamuku i MEXaHIKU,
KQHO. mexH. HAVK, OoyeHm
Mapuu B. M., ooyenm xagheOpu npomucnosoi besnexu ma 0xXopoHu npayi,
KQHO. mexH. HAVK, OoyeHm
Tpycesuu O.M., ooyerm Kageopu npuKIAOHOL MameMamuxy i Mexauixu,
KaHO. qhiz.-mam. HayK, ooyenm
JInBiBCHKUII Aep:RaBHHIT YHiBepCHTET 0€3NMeKH KUTTEAISTHLHOCTI

VY Oyap-1KOMY 3aMKHCHOMY MPHMIMICHHI, AC € TFOAH, CKJIAJ MOBITPS 3aBKIH
TIOTIPIIY€THCS, SIKINO MPUILTHBHO-BATSLKHA BEHTHILILIS HE MPALEOE HAICKHAM UHHOM.
AKe mig 9ac TUXaHHSA BHIULTIOTHCS Ta30M0TI0HI PCUOBHHHE 1 B MICPIIY YCPTy BYTJIC-
xucmid ra3 CO». CBixke moBitps Mictuts 0,02-0,04% CO- 1 me onTHMATEHE 3HAUCHHA.
JUt mpuMIIIeHh TPAHUYHO JOTMYCTHUMHM BBAXKAETHCSA MOKA3HUK B 0,1-0,15%. Hasits
BiTHOCHO HeBemmka koHOCHTpania CO: (Bcroro 0,06%) moke OyTH TOKCHYHOK. B
YMOBAaX BOEHHOIO CTaHy B 3aXHCHHX CIIOpyJax IuBiibHOro axucry (JBH B.2.2-
5:2023) 3HA4YHO OOMC)KCHA NMPHUPOTHSA BCHTH/LALIA, a MPHUMYCOBA YACTO MPAIIOE HA
OOMCKCHHX CHEPropecypcax (aKyMyaaTopax Ta TCHeparopax). Tomy, HAmpHKIAZg
0CO0IMBO BAKIIHBOKO € KITBKICHA OI[IHKA €()EKTUBHOCTI POOOTH MPHUILIHBHO-BUTSKHOT
BEHTHJLILIMHOI CHCTEMHM TPHMIINCHb, SKa O TapaHTyBada HEOOXIMHHHA Oc3meuHUH
PpiBCHD KOHIICHTPAIII{ BYTJICKUCIOTO Ta3y.

JIns MaTeMaTHYHOTO MOJCTIOBAHHS BMICTY BYTJICKHCIIOTO Ta3y V MPHMIIICHH]
3 MPHIUTMBHO-BUTSDKHOIO BEHTUIBILIHHOIO CHCTEMOI0 BHKOPHCTANIH METOJ YCEpeIHE-
HUX MApaMETPiB MIKPOKIIMATY ¥ Oyap-skiit Touni npumimenHs [1-3]. Ipuiiasasmmy,
wo C=C(t) — xouuenrpanis CO, B 1 M* NOBITPS B MPUMIIICHHI B MOMEHT 4aCy f, CKJia-
JH PiBHAHHA OaNaHCy, ax¢ BKovae mpummus CO- Ta HOTO BTPATH 3a PAXyHOK poOOTH
BEHTHJLILIMHOI CHCTEMH 32 MPOMDKOK 4Yacy df. MaremarniHa MoAens 0a3yeTbcs HA
au(epeHIiaaTbHOMY CIIBBITHOIICHHI, sIKe onucye npupict CO, mpoTsroM vacy dt:

C - nV +V,C,-V,C dr )

Ie ng —KimpkicTe mmogel, 7 - 06'em CO,, axmif Buauxae moauHa HA M2, C; - KOHIICH-
tpais CO, Ha M3 y MOBITPi, MO HAXXOMUTH 30BHI, }, — MOTYKHICTH CUCTEMH, V -
00'eM IPUMIIICHHA.

BuKOpHCTOBYFOUH MAaTEMATHYHY MOJENb JOCII UM MPHILUIUBHO - BUTSDKHY CH-
cTeMy oOMiHHOI BeHTHILLI [1] B mpumimerni 20M* 10M BHCOTORO 3M, /1€ IepeOyBar0Th
25mroacH (KUTBKICTD JIFOACH HE 3MIHIOETHCS, IO BBAXKAEMO CTALIOHAPHUM PCKHMOM), 3
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nouaTroBuM BMicTOM CO,0,02 %. Koxkra moxuHa Buauxae 24 nitpu CO; 3a roguny (0,
0004 m> 32 XBUIHHY, IS IPHKIALY B3ATO MPH POOOTI 32 KOMITKOTEPoM). Bentuisiiisa
CHCTEMA TOCTAYAE TIO MPHILIABHOMY KAHAIY 3 30BHILIHBOTO CEPEIOBHIIA 15 M uHCTOrO
noBiTpst 3 BMicTOM 0, 02 % CO; 3a XBUIHHY (HOTYXKHICTh CHCTEMH IO KOXKHOMY KaHa-
Jy) 1 B TAKOMY K 00'€Mi BUIAJISIE TIO BUTSLKHOMY.

CrissigromeHH (1) 3BOAMTHCS A0 MHIHHOTO Au()epSHIIANEHOTO PIBHAHHIM 3
BIZTMOBITHIMH MOYATKOBUME YMOBAMH, PO3B’A3aBIIH SIKE, OTPUMATIH HOTO YACTKOBUH
PO3B’s130K. B pesympraTi 4HMCENbHOTO E€KCHEPHUMEHTY OTPHMAIH 3POCTAHHS BMICTY
COzuepes 120 xB. — 10 0,083%, a BuXiJ HA CTANIOHAPHUHA PEXXKHM CKiagae 240XB. Ha
piserb 0,087%, a Takuii BMICT B/KE NMOPIBHAHO HE € 3aA0BUILHEM (puC.l, HIDKHIH
rpaix). BCTaHOBHIH 301 IBIICHHS MOTYKHOCTI CHCTEMH BABIYi, 10 30 M> HA XBUIHHY
3a JOMOMOTOI0 aHAJOTIYHOTO OOYMCIOBAIBHOTO anropurMy. OTpmManm, 1Mo He3Ba-
JKaro4ud Ha poOOTy BEeHTWIATOPiB, BMicT CO, B MPUMIIICHH] Bif YMOBHOTO NOYATKY,
uepe3 15 xsumH 3poctae a0 0,038%, 30 xB. — mo 0,046%, 60 xB. — 70 0,052%, 120
xB. — 10 0,053% i mam mpakTHYHO HE 3POCTAE i TAKUH CTAaH, HANMPHUKJIAJ B 3AXHCHIH
CHOPYIi, MOKHA BBAKATH 3aJ0BLIBHIM.

Po3rigHy i CKIATHIMAHA BHOAAOK, AKINO KiTBKICTH JFOACH B NMPHMIMICHHI 71
3MIHFOETBCS 3 4ACOM 1 € (DYHKIIEFO 77=#(1), IO BIAMOBIAAE HECTAIOHAPHOMY PEKUMY .
Lle mMoxxe OyTH MPHUMIMICHHS TOPTOBOTO 3a1y, O(iCHE, aAMIHICTPATHBHE TOIIO. 3aIH-
casmm piBHAHHA (1) y BUrIIAL

ﬁ—i— VPC _ nV, —i—VpC2
dt V V
Ta BIATIOBIHO 3aMIHUBILH 719 HA /(1) OTPUMANH B 3arajbHIH (opMi JiHIITHE HEOTHOPI-
JTHC PIBHAHHA

; 2

C'+ p,C=¢q(1). 3)
V
B AKOMY ITUTOMA MOTY KHICTh BEHTHILALIHHOI CHCTEMH P, = 7,
nyV,+v.C
q@t) = % )

[TpuiiMeMO, HANPUKIAA, 3AJICKHICTh KITBKOCTI BiABIAYBAYiB 32 MEPiOIMIHOIO
(PYHKITI€}0 HA MPOMDKKY TPHBAJOCTI MPUAOMY BIJABIZYBadiB f, TAKUM YHHOM, IO Ki-
JBKICTh BIJBIYBAYiB JOPIBHIOE HYTIO HA MOYATKY TAa B KiHIN IMPOMDKKY ITPH MAKCH-
MaJbHOMY 3HAYUCHHI W

n(t)y=n,+ wsin(f—[) : C))
r
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3ACTOCYBAHHA TEXHOJIOT'I BIM )1 3ABE3NIEYEHHA BE3NEKH
MPAII HA BYAIBEJIBHUX MAUJTAHUYUKAX

Toprocmaii O.B., ooyenm xaghedpu npomuciogoi beznexu ma 0xXopoHu npauyi,
KaHO. mexH. HAVK, OOYyeHm
JImumpo Bimux, Onis Iupiz, 3000y8aui ocgimu
JInBiBCHLKHIT Aep:RaBHHIT YHIBepCHTET 0e3MeKH KUTTEMISNIHLHOCTI

Y cyuacHOMy OVAIBHHITBI 3pocTae poixs Imppopux Ttexuojorid, i BIM
(Building Information Modeling) 3aiimae Baskmuee Micue. HMoro 3acTOCYBAHHS Bike
CBOTO/JIHI JO3BOIISIE HE TIMBKH MIABHINUTH ¢()CKTUBHICTH Oy TIBHULTBA, ajc H ICTOTHO
TIOKPALIHUTH OC3IEKY MParli Ha MalJaHIHKAX.

3aBsiku AeTanbHii nu@posii Moaem Oyaism, BIM nomomarae koopamHyBaTH
poOOTY miAPATHHUKIB, mepeadayaTH HCOCIMECKH, MOJCTFOBATH aBapiiHI CHTyamil, om-
THMI3YBaTH JOTICTHKY Ta HABITh HABYATH MPALIBHUKIB OC3MECUHUM TiM Y KPHTHIHUX
CHTYaIiAX.

3actocyBannsa BIM nae 3mory mimaHyBaTH Oe3IEKy INE Ha CTaZii po3poOkw
MPOEKTY. 3aBISKU AcTamizoBaHuM 3D-mozmemsM, po3poOHuKH OavaTh MOTCHIIHHI He-
Oe3meyHi CuTyanii, HAMpUKIAA, NEPETHHH 30H, [I¢ MPAIIOe BAXKKA TEXHIKA 1 PyXalOTh-
s moau, ad0 30HH CKYITUCHHS HEOE3MEeYHUX (PaKTOPiB.

Panime Taki pu3nkd MOTIH Oy TH BHABJICHI BXKS TMiT 9aC CKCIDTyaTamii, mo Tsr-
70 32 COOOK0 BCMKI BHTPATH HA iX yCyHCHHA. OKpIM TOTO, OTHIE 3 HAWOLTHIIHX
TIepeBar € MOKIMBICTh MOJICTIOBAHHS aBapifiHUX cuTyauii. Hampukmax, Mo>KHA 3MO-
JICFOBATH PO3JMB XIMIKaTiB 1 MPOPAXyBaTH HANKOPOTINI €BAKyaiiHI MIJLIXH. TakoX
CHCTEMa aBTOMATHYHO IEPEBIPSE MPOEKT HA BIAMOBITHICTH OyJIBEIBHHM Ta CAHITAp-
HUM HOPMAaM, IO J03BOJISIE YHUKHYTH JFOJCHKOI TIOMIIIKH.

BIM 3a0esneuye kpanry KOMYHIKANiro MK ()axXiBIAMH 3 OXOPOHH Mpar, iH-
JKeHEpaMH Ta BHKOHABIIMH poOiT. 3a JOTIOMOTOI0 XMApHOTO JOCTYIY BCI YUACHHUKH
OyAiBCIFHOTO MPOLCCY MAKOTH 3MOTY B PCATBHOMY 4aci OAUHTH aKTYajibHI 3MiHH Ta
KOMCHTAapI.



