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Ocunosa A. O. Ontumi3zaliisi OpraHi3aiiifHO-TEXHOJIOTTYHHX PIillIEHb peBiTaNi3a-
i mporeciB OyaiBebHOTO BUpOOHUIITBA. — KBamidikariiina HaykoBa mpalisd Ha
paBax PyKOTHCY.

Juceprartiist Ha 3100yTTS HAYKOBOTO CTYyIMEHs JoKTOopa (inocodii 3a crerriaib-
HicTio 05.23.08 — TexHOOTIS Ta OpraHi3ailisi IPOMUCIOBOTO Ta IUBUILHOTO OYIiB-
HulTBa. ['amy3s 3HaHb: 19 — apxitekTypa Ta OyaiBHULITBO — KuiBChbKHUIl HaIlloHA-
JHLHUM YHIBEPCUTET OYyIIBHUIITBA 1 apXiTekTypH, Kuis, 2019.

OOcsru MPOMUCTOBOTO Ta IUBUIHHOTO OyIIBHHUIITBA B YKpaiHI XapakTepusy-
I0ThCSI K BenmmkomaciTabHi. CtanoMm Ha movyatok 2019 poky BoHu csararoTh Oiys 13
THC. M? Ta MAlOTh TEHEHIIIO 10 MOANBIIOr0 3pOCTAHHS, HAIPHMKIIA, IPOrHO3HMIA
o0car OyaiBaunTBa 10 2025 poKy ckiagae 16 Tuc. M2, 10 BUBOAUTH OyiBEIbHY
rajiy3b Ha MPOBIJHE MICIIE 32 PIBHEM MEPETBOPEHHS MPUPOJHOIO CEPEIOBHUIIA T10-
PN 13 CLIIBCBKUM TOCIIOAAPCTBOM, MMPOMUCIIOBICTIO Ta TPAHCIIOPTOM. By 1iBHUIITBO
Ta HOTO BIXOAM 3aBIAIOTh HE3BOPOTHOT IIKOIM MPUPOJTHOMY CEPEIOBHUIILY, HAa3aB-
XIU 3MIHIOIOYH Horo. Butpatu MarepiaabHUX PECypCiB 1 KOIITIB HAa B1IHOBJIEHHS
MPUPOIHUX KOMIUIEKCIB Ta JIKBIJALII0 HACIIJIKIB BTpy4YaHHs y 61ochepy 3emii Be-
JUYE3H1 Ta TOCTIHHO 3pOCTAIOTh.

AHari3 1 y3araJIbHeHHs PAKTUYHOTO JIOCB11Y 1 HAYKOBO-JOCIITHUX POOIT B 00-
JIACT1 ONMTHMI3AIli OpraHi3aliiHuX 1 TEXHOJIOTIYHUX PIIICHb Ta peBiTamizamii Oymi-
BEJILHOTO BUPOOHUIITBA, TI03BOJISIE€ 3pOOUTH BUCHOBOK, 1110 HE3BAXKAIOYH HA IIHUPOKE
KOJI0O BUKOHAHUX JOCTIIKCHb, IUTAaHHS OOTPYHTYBAaHHS Ta BUOOPY ONTHMAIBHHX
peBiTai3aliitHUX 3aX0/11B 1 pOOIT HEJOCTATHHO BUBUEHO 1 BUMArae MoAalIbIIOro po-
3Ty 1 HAYKOBUX KOMITJIEKCHUX OOTPYHTYBaHb Ta PO3POOKH METOIUYHOTO 3a0€3-
NEYEHHS MPOEKTYBAaHHS OPraH13aliiiHO-TEXHOJIOTTYHHUX PILIEHb peBiTati3auii mpo-
11eciB Oy1iBEIHLHOTO BUPOOHUIITBA.

MeTtoto po6oTH € miIBUIIICHHS €(EKTUBHOCTI Ta €KOJOTIYHOCTI Oy/IIBHUIITBA HA
OCHOBI PO3pOOKH BIIOPSAKOBAHOI CUCTEMH OPTaHI3aIIiHO-TEXHOJIOTTYHUX PIIICHbD,
CIpSIMOBAaHUX Ha BUKIIFOUYCHHS MPUYWH HETATHBHOTO BIUIMBY TPOIIECIB OyiBeIh-
HOTO BHPOOHHUIITBA HA HABKOJIUIITHE CEPEIOBUIIIC.

JInst BUpIIIEHHS TOCTAaBJIEHOI METH pO3po0JieHa 3arajbHa METOJWKa JO0CHI-
JUKEHHS (SIKa CKJIaJAa€ThCsl 3 TPhOX €TaliB), Ta JOCHIKEH1 (aKTOPH, K1 BIUTMBAIOTh
Ha BUOIp ONTUMAIBHUX METO/IIB OPTaHi3aIliiHO-TEXHOJIOTYHUX PIIIEHb PeBITaI3a-
1111 mporieciB OyiBeIbHOTO BUPOOHUIITBA. BUKOHAHI AOCTIKEHHS Ta KiIacuikaris
(bakTOpiB HETaTUBHOTO BIUTMBY MPOIIECIB OyAIBETLHOTO BUPOOHUIITBA HA 00’ €EKTH
JIOBKUJUISI; 3[1MCHEH] OOTPYHTYBaHHS MHOXXMHU OCHOBHHUX JKepesl 3a0pyaHEHHs,



YHOPSIIKOBAaHMX 3a 3HAYYIIICTIO; pO3po0IieHa Kiacudikallis GpakTopis, 1110 BILUIUBA-
I0Th Ha BUOIp paliOHaTbHUX OPraHi3allifHO-TEXHOJOTIYHUX pIIIeHb peBiTaii3arii
(OTPp) nporieciB Oy1iBeT-HOTO BUPOOHUIITBA 3 PAaH)KYBAaHHSM 3a BIUIMBOBICTIO; BH-
sBJIEHA MHOKMHA aHTPOMNOTeHHHUX JaHIIIAa(TIB, sIKI MOJAEIIOIOTh OCHOBHI Oy/iBe-
JLHO-EKOJIOT1YHI CHUTYyaIlii; Ha OCHOBI IOCJIJIOBHO 3IIHCHEHOr0 KaTeropyBaHHS
00’€KTIB JOBKULIA, TOOYI0BaH1 MOJIEII 1/IeaJIbHOT0 00’ €KTy OY/IBHHUIITBA JIJIsS BU-
3HA4YCHHS O0CST1B MIKIIMBUX BUKHU/IIB 1 BILTUBIB 3 (()OPMYBaHHIM MHOKHUHH TIPOIIE-
CiB Oy11B€JILHOT'O BUPOOHUIITBA BUOIPKOBO-EKCTPEMaIbHOI CTPYKTYpH. TeopeTnuHi
JOCTIIPKEHHS 3aBEpIIYEThCSl OOIpyHTYBaHHIM BUXigHOI cuctemu OTPp, posmoxi-
JICHUX Ha B3a€MOJIOTIOBHIOIOUl KOMIUIEKCH, 3MICT Ta CTPYKTYypa SIKUX BIIIOBIIAE
3HAYYIIOCTI BIAMOBIIHUX aHTPOMOTEHHUX JaHAMA(PTIB 10 OXOPOHU Ta BIJHOB-
JICHHSI, @ HA OCHOBI €KOHOMIKO-MaTEMaTUYHOTO MOJIETTIOBaHHSI BCTAHOBIIEHO OMNTH-
MaJbHy CTPYKTYpy BimokpemsieHnx komiuiekciB OTPp, BpaxoByrouu BeTUYUHU
MIPOTHO30BAaHUX 30UTKIB BiJ 3a0pyJHEHHS €KOCHUCTEM Ta BUTpaT Ha iXHE BIJHOB-
JICHHSI, BAKOHAH1 €KCIIEPUMEHTAIbHI MOJIEIIIOBAaHHS OKPEMHUX 3aXO1B PO3pOOIEHOT
cuctemu OTPp Ta iXHe BIPOBAIKEHHSI Y TPOECKTYBaHHS, a TAKOK arpoOallist y HaB-
YaJIbHOMY ITPOLIEC.

®opMyBaHHS 3arajibHOI CYKYITHOCTI (DaKTOpPIB HETATUBHOT'O BIUIMBY 31HCHEHO
MOCJIIJIOBHUM BUPIIICHHSAM 3a/1a4: 1) popmMyBaHHS BUX1IHOT MHOXKHUHU JIKEPEIT 3a-
Opy/AHEHHS TOBKUIA Ha OCHOBI 3/IIHCHEHOTO 0araToeTarHoro eKCIepTHOTO OMUTY-
BaHHs; 2) kiacudikaiis (akTopiB 10 BIUIMBaIOTH Ha BUOIp parionansHux OTPp
mpolieciB Oy 1iBEIbHOTO0 BUPOOHHUIITBA; 3) KaTeropyBaHHs 00’ €KTIB JOBKIJUIS 32 3HA-
YYIIICTIO II0JI0 X OXOPOHU 1 BIAHOBIIEHHA. JlocimkeHHs (pakTopiB 3/11iICHEHO Ha
creniajgbHO BIIIOpaHuX 00’ €KTax-Npe/ICTaBHUKAX 13 35-TH HaliMeHyBaHb. BusiBneHi
(bakTOpy HETATUBHOTO BIUIMBY MPEACTABIEHI HACTYITHUMU rpynamu: A. Bukuman y
1pyHT; b. Bukuau y rpyHTOBI Ta noBepxHeBl Boau; B. Bukunu y atmocdepne mnosi-
Tpst; I'. bionoriuni BrutmBy; J{. Mexaniuni BrutnBy; E. di3uyHI BIUIMBH.

[TpoBenena knacudikariist paxkTopis, 10 BIUIUBAIOTH Ha BUOIP palliOHATLHUX Op-
ra”i3alifHO-TEXHOJOTIYHUX PIIeHb peBiTai3alli NpoIeciB Oy 1iBEJIBHOTO BUPOO-
HUIITBA, BpaxOBYIOUH BUJ OYJIBHUIITBA, HOr0 00CATH, reorpadiuHe po3rauryBaHHs
00'ekTa, HOro HaOMMKEHHS 10 MPUPOJHUX a00 ypOaHICTUUHUX 00’ €KTIB, IO OXO-
POHSIIOTHCS, MTPUIUHATUX MICTOOYIIBHUX PIIIEHb NPOEKTY OYIBHUIITBA B IKOMY I1€-
pendauveHi KOpiHHi, CYyTTEBI UM HE3HAYHI IEPETBOPEHHS NPUPOAHUX a0 ypOaHiCTH-
yHKX JaHamadTiB (HoBe OyIIBHUIITBO HA CXHMJIaX, BUCOTHE OYIIBHHUIITBO B iCHYIO-
4iii 3a0y/10B1, PEKOHCTPYKIliSI TPOMHUCIIOBOTO MIAMPUEMCTBA), XapaKTEPUCTUIHUX
napameTpiB 00’ekTy OymiBHUIITBA (00’ €MHO-TIAHYBATBHUX 1 KOHCTPYKTHBHUX Pi-
II€Hb) Ta €KOJIOTIYHOI IOCKOHAIOCTI OPraHi3alliHO-TEXHOJIOTIYHUX PIllIEHb HOT0
3BEJICHHSI.



3a)1s1 TOCHIKEHHS Ta OOIPYHTYBaHHS CUCTEMHU OpraHi3alliiiHO-TeXHOJIOTTYHUX
pillieHb peBiTajizaiii mporeciB OyaiBeIbHOT0 BUPOOHUIITBA MOOYI0OBaHI 11ealibHi
MOJIeJIl B3aEMOJIT Mpo1ieciB OYAIBHUIITBA 1 00'€KTIB HABKOJIMIITHHOTO CEPEIOBHIIA,
K1 OXOIUTIOIOTh MHOKMHY BC1X BpaxOBaHHUX (PaKTOPIB (XapaKTEPUCTUUHHX Iapame-
TpiB OYIIBHMUIITBA, €KOJIOT1YHY JOCKOHAIICTh OPraHi3allifHO-TEeXHOJOTIYHUX pPi-
IIICHb, HEraTHBHI (haKTOPHU Ta COLIATLHO-EKOHOMIUHI (paKTOPH 1 OOMEKEHHS), a Ta-
KO 3BOJISATH iX JI0 IEBHOTO MIHIMYMY, IIUISIXOM KaTeropyBaHHs 00'€KTIB JOBKIJLIS
3a 3HAYYIIICTIO MO0 iX OXOPOHU Ta BiAHOBJICHHS.

OO6'ekTH TOBKULIS 32 3HAYYLIICTIO MO0 iX OXOPOHU Ta BiIHOBJICHHS PO3IO/Ii-
JIeHi Ha HACTYIHI KaTeropii: noBiTpsiHe cepenopuiie (w'), Boaui 06 extu (@), po-

IV)’

mroui rpyaTtH (w ™), pinkicui Ta 3aukaroui Buau (w'V), npupoani naggmadtu (w"),

nicu Ta crermu (w V1), 3m0poB’st Hacenenns (@ V).

OO6’eKT OyIIBHUIITBA PO3TISAAETHCS SIK CYKYITHICTh ITPOIIECIB OY/1IBEILHOTO BU-
pOOHHUIITBA BUOIPKOBO-EKCTPEMAIIBHOT CTPYKTYPH, III0 O3HAYAE: MO-TIepLIE, PO3IJIs-
JAIOThCSl TUIBKH T1 BUPOOHWYI MPOLECH, SIKI TEHEPYIOTh (PaKTOPU HETaTUBHOIO
BIUIMBY, IO BIAMOBIJAIOTh NPUHHATIMN 11 B3aeMOJli 00’€kTy OyIiBHUIITBA 1
00’ €KTIB AOBKLIUISL, IO-JpYre, (PaKTOpU HEraTUBHOTO BIUIUBY, 1110 T€HEPYIOTHCS MPU
BUKOHAHHI 3a3HA4Y€HO1 CYKYIHOCTI IPOLECIB, IPUIMAaIOTh €KCTPEMaIbHI 3HAUEHHS
3a BeJMYMHOIO. B3aemosis mporieciB OyAiBeTbHOTO BUPOOHUIITBA 1 O00'€KTIB J0-
BKULIA YTBOPIOIOTh MEBHY OYIBEIbHO-EKOJIOTIYHY CHUTYallll0 — aHTPONOTEHHUMN
JaHAmadT, SKUA NpURMA€EThCS 3a 11€aJIbHY MOJIENb, 110 JOCHIIKYEThCS, Ta AKa Xa-
PaKTEPU3YEThCA CTPYKTYPOIO Ta MiIbOBOIO GyHKIi€r0. [{iyuto ineanbHOi Moaeni —
€ BUBYEHHSI B3a€MO/IIi IEBHOTO BUJY, a il HIJTLOBOIO (PYHKI[IE€I0 — B3AEMOIII 3a BU-
3HAYEHOIO IIUTI0. Pe3ynpTaToM MOJeItoBaHHS B3a€MO/IIN — € MHOKHHA 17]eai3oBa-
HUX BIUIMBIB 3 BUSBJICHOI MHOKWHOIO €JIEMEHTIB JIOBKIJUISA, IO PYHHYIOTHCS.

JIns BUSIBJICHHS MHOXKHHH TPOIECIB OYIBEIIBHOTO BUPOOHHUIITBA BHOIPKOBO-
eKCTpEMaJIbHOI CTPYKTYpHU 3/1MCHEHA OIlIHKA BIUIMBY HETaTUBHUX (aKTOPiB Oy/Ii-
BEJILHOTO BUPOOHUIITBA LUISIXOM IMPOTHO3YBAaHHS 00’ €MIB BUKHY PEYOBHH Ta PiB-
HIB HETaTUBHOT'O BIUIMBY IIPH 3BEJICHHI 11€aJIbHOTO 00’ €KTY OYIIBHUIITBA PO3pPaAXy-
HKOBHMM METOJIOM Ha C(pOPMOBaHI MHOXHMHI XapaKTEPUCTUUHHUX MapaMeTpiB iJ1ea-
JBHOTO 00’€KTYy OyAIBHULTBA 3 BUKOPHUCTAHHIM MPUKIAAHOI mporpamMu Maitkpo-
copt Exkcenb. Po3paxyHkamu Bu3HadayMcs Taki 00’€MU BUKUAY Ta HETraTUBHOTO
BIUTUBY: TBEPIUX, INIACTUYHUX Ta PIAUHHUX BIIXOIB, IO YTBOPIOIOTHCS 1] Yac
nepepoOKr MaTepiaibHUX €JIEMEHTIB Y OyAiBeIbHYy IPOAYKINIO (BIAMITyBaHHS OY-
pOHAOMBHUX MaJlb Ta MOHOJITHUX POCTBEPKIB, 3eMJISIHI POOOTH, 3BE€JIEHHS MOHOJII-
THOTO 3aJ1i300€TOHHOTO KapKacy); BiANpaIbOBaHi ra3u, 10 YTBOPIOIOTKCS IiJ] Yac
BUKOHAHHSI MEXaHI130BaHUX IPOIIECIB (€KCKaBaTOpHA PO3pOoOKa KOTIOBaHY, TPaHC-



MOPTYBaHHs OESTOHHOI CYMIllll, PO3YKHIB Ha 00’ €KT OY/IIBHUIITBA) Ta BIUIMBU: IIY-
MOBI BIUTUBY IIPH BUKOHAHH1 MEXaH130BaHUX MPOIIECIB — TPAHCIIOPTHUX, BAHTAXKHO-
PO3BaHTAXYBATHHUX T4 MOHTAKHO-YKJIAJATbHUX.

O1iHIOBaHHS PIBHIB IIYMOBOTO BIUIMBY MiJ Yac OyIiBHMIITBA JJO3BOJIUJIO 3PO-
OWTH TaKl BUCHOBKH: 3MiHa BEJIMYMHU 3BYKOBUX THCKIB Ha BIJOKPEMJICHHX CaHITa-
PHO-EKOJIOTTYHHMX 30HaX MIAKOPSAEThCS CTeneHeBii QyHKI, Mpu OyaiBHUITBI Oyjie
CriocTepiraTucs NepeBUIIeHHS ()OHOBUX PIBHIB IIYMY, XapaKTEPHUX SIK JIJIST «THXOT
BYJIUIII», «IIIYMHOI BYJIUII» YH «ITAPKOBOI 30HUY, 31 3SMEHIIICHHSIM PiBHIO ()OHOBOTO
IIyMy 301JIbIITYIOTCS 3HAUEHHS TIEPEBHUILICHb.

OOrpyHTOBaHA CHCTEMA €IEMEHTIB JOBKULIS, 110 PYHHYIOTHCS, KA MOKIaAcHA
B OCHOBY pO3pOOKH YMOPSIKOBAHOI CHUCTEMH OpPTaHi3aIliiHO-TEXHOJOTIYHUX Pi-
IIeHb peBiTali3alii mpoleciB OyaiBHUIITBA. 3a3HauY€HA CHCTEMa EJIEMEHTIB J0-
BKUIJIA, IO pYHHYIOTHCA, COpPMOBaHA Ha OCHOBI BUBUEHHSI B3a€MO/I11 MPOIIECiB OY-
JIBEJIFHOTO BUPOOHMIITBA BHOIPKOBO-EKCTPEMAJIBHOI CTPYKTYpPH 1 O0'€KTIB JI0-
BKULIIA, 00’ € JHAHUX [TEBHUM YMHOM Yy MPUPOJIHI a00 TexHOreHH1 nauamadTu. Kpu-
TEPISAMHU 7151 BKIIFOYEHHS 00’ €KTIB IOBKULJIS Y PO3TIISIyBaHy CYKYIHICTb € TXHSI 3Ha-
YYIIICTh JUIsl BIAHOBJICHHS, Taka AK: HasBHICTh BUAIB (yopu 1 ¢payHu YepBoHOi
KHHUIY, YHIKQJIBbHICTh NPUPOAHUX JIaHAMA(TIB, BIJHOBIIOBAHICTh PECYPCIB, LiH-
HICTh JUIsl BUKOPUCTAHHS Y TOCIIOAAPCTBI, HEOOXITHICTD JJISI KUTTEAISIbHOCTI. Ta-
KUM YHHOM OyJ10 chOpMOBAHO HACTYITHI aHTPOIOTeHHI1 JIaHmad T, sSKi MpuiMa-
10Cs 32 1IealibHI MOJIel, o AochikyloThcs: A. «Hacenene micuey, b. «I[lapkosa
30Ha», B. «Jlangmadtny, I'. «Bomotimmu», 1. «OpHi 3emiti», €. «Jlicu 1 crernmy.

CdopmoBaHO B3a€MOAOMOBHIOKYI KOMIUIEKCH OpraHi3alliiiHO-TEXHOJIOTTYHUX
pilleHb peBiTali3amii npoueciB OyaiBeIbHOT0 BUPOOHUIITBA, SIK1 YIIOPSAKOBaHI 3a
3HAUYIIICTIO aHTPONOIr€HHUX JAHAIA(TIB, 1110 3aXUILAOTHCS, KOKHUNA HACTYITHUN
KOMIUIEKC SIKMX BMIIIY€ €JIEMEHTH MOMEePEIHbOr0 Ta BIACHI, J0JIaTKOBI. Behoro y
KOMILIEKCl 64 3axo/u.

[TpunycTuBIm, 110 ICHYE 3aJI€KHICTh MI’K BEJIMUUHOIO IIPOTHO30BAHOTO 30UTKY,
KWW MOXKe OyTH 3amoisTHUI Jep>kaBl BHACHIIOK 3a0pyIHEHHSI €KOCUCTEM, Ta Be-
JUYMHAMU BUTpAT Ha pEBITaji3allil0, BUKOHAHA ONTHUMI3allisl CTPYKTYPH 3amporio-
HOBaHUX KoMiuiekciB OTPp 1yisi HacTymHUX €KOCHCTEM: a — POCIMHHMM Iap 1
IPYHT; O — MOBEPXHEBI Ta MIJ3€MHI BOAM; B — aTMOc(epHe NOoBITps; T — dayHa, Ha-
3€MHa Ta BOJIHA; JT — 3/I0POB’Sl HACEJICHHS; € — POCIUHHICTh. BcTaHOBIIEHO, 1110 Bij-
MOBITHO 31 301IBIICHHSIM 3HAYYIIOCTI €KOCUCTEMU JI0 30€pEKEHHS, 301TBIITYIOTHCS
1 BUTpaTH.

Jlst aBTomMaTH3alii MpoIieciB cucTeMaru3ariii BXigHoi iHpopMailii, sKka cTocy-
€TbCSl 00’ €MIB BUKH/IIB 3a0pyIHIOIOYMX PEUYOBHH 1 mapaMeTpiB 00’ €KTy OyHiBHUII-
TBa, PO3pPOOJICHO PO3PaXyHKOBHIA KOMIUIEKC Tianporpam y cepenosuiti MS Excel,



10 JTO3BOJISAE MIJBUIIUTH €PEKTUBHICTh MPOSKTYBaHHS POOIT 3 peBiTanizailii mpo-
11eciB OyMiBHUIITBA.

OOrpyHTOBaHA HEOOXITHICTh CTBOPEHHS 1 3aPOMOHOBaHa OpraHizaiitHa Ta §y-
HKI[IOHAJIbHA CTPYKTypa aBTOMAaTHU30BAaHOI CHUCTEMH €KOJOTIYHOTO MOHITOPUHTY
(ACEM), 3a 10MOMOTOI0 SIKOTO KOHTPOJIIOBAaTUME HACTYIIHI MapaMeTpu Cepejio-
BUIIIA TI1]] YaC BUKOHAHHSI Oy 1IBEIbHO-MOHTAXXHUX POOIT Ha OyaiBEILHOMY Maiiia-
HYUKY. CTYIiHb 3a0pYJHEHHS aTMOC(EpHOro MOBITPS; CTYIIHb 3a0pyIHEHHS BOJI
BOJIONM, IPYHTY 1 IPYHTOBHUX BOJI; PiBHI IITyMOBOT'O BIUIMBY; PiBHI €JI€KTPOMAarHiT-
HOTO Ta pajialifHOT0 BUMPOMIHIOBAHHS TOIIIO.

[IpoBeneHO ekcriepuMEHTalbHE MOJENIOBAHHA Ta CTBOpPEHA OpraHisaiiifHa
CTPYKTypamyHKTY exosioriunoi 6e3nexu (IIEB) 3 aBTomaTH30BaHOIO CUCTEMOIO €KO-
jorignoro MoHiTopuHry (ACEM), nuisxom GopMyBaHHS METH MYHKTY, HAaBEJICH-
HSIM HOTO OpraHi3alliiiHol CXeMHU Ta MaTeplaibHO-TEXHIYHOTO 3a0€3MeUeHHSI.

3MoJIeThOBaHI OCHOBHI €JIEMEHTH OpraHi3alliiHO-TEXHOJOTIYHOTO MPOEKTY-
BaHHS, TaKl K OyAiBeIbHUMN TeHepabHUMN TJ1aH, KaJeHAAPHUN TJ1aH, TEXHOJIOTTYH1
KAapTH B IKUX B1IOOpa)KEHI MPUKIIAIU PO3POOKH peBITaNI3alIMHUX 3aX0/1B 1 pOOiT.

[TepeBipku TCOPETUIHHX 1 IPAKTUIHUX MOJIOKEHD, MPECTABICHUX Y AUCEPTa-
11i, 3/[1CHEH] Ha peaJIbHUX 00’ €KTax OYyJIIBHUIITBA Ta alpoOOBaHI y KypCOBOMY Ta
JTUTIJIOMHOMY TIPOEKTYBaHHI, IO JI03BOJIMJIO 3HU3UTH TPYAOMICTKICTb 1 TPUBAIIICTD
MPOEKTHUX POOIT i Yac po3poOKH 1HKEHEPHOI MIATOTOBKU TEPUTOPIi Ta PO3ILIIB
[1OB 1 I1BP, Ta cnpocTuTi 0OOrpyHTYBaHHS Ta BUOIp ONTUMAJILHUX OpraHi3aliiftHO-
TEXHOJIOT1YHHUX PIIlIEHb PEeBITai3aIlli MPoIeciB Oy 11BEIHLHOTO BUPOOHUIITBA.

[Tomanmpmni MOCHTIKEHHS MOXYTh MPOCYBATHUCS y TaKWX HAIMpPSMKax: JOIOB-
HEHHs c(pOpMOBaHOI cUCTEMU (HaKTOPIB Ta CUCTEMATHU3aLls iX 3 ypaXyBaHHSIM OCO-
OJMBOCTEH 1 PI3HOBHIIB 00’ €KTIB OYIBHUIITBA, IXHHOT'O MPU3HAUYEHHS Ta (PYHKIIH,
a TaKOK HOBHUX JaHMX 11010 BUSIBJICHUX BUIiB HETATHBHOTO BIUIMBY Ha €KOCHCTEMH
Ta 370pOB’sl HAceJeHHs; cucTeMa (akTopiB, JKEpesl 3a0pyAHEHHS, TOCTIHHO MO-
BUHHA OHOBITIOBATHUCS; BJOCKOHAJIEHHS po3pobiieHoi cuctemu O TPp-komIiekcis 3a
CYTHICTIO Ta KUTbKICHUM CKJIaJIOM BIJIMOBIJTHO JO PO3BUTKY Ta BIIPOBAIKEHHS HO-
BUX TEXHIYHHUX 3aCO0IB 3aXUCTY JOBKULIS BiJl (pakTOpiB OYIBHUIITBA Ta BBEICHUX
HOBHUX €KOJIOTTYHHUX BUMOT 1 0OOMEKEHb Ta BEJIMYMH IITPAPHUX CAaHKI[IH, SIKI HAKJIa-
JAI0THCS] HA IPOEKTYBAJIbHUKIB 1 BUKOHABIIIB POOIT Ta IHIIUX YYACHUKIB Oy 1BEJIb-
HOTO BUPOOHUIITBA, IIOJI0 BIJIIKOJYBAaHHS 3amloJIsTHUX JeprKaBl 30UTKIB; JOCIIi-
JOKEHHST Ta po3po0Ka OpraHi3amiifHUX Ta TEXHOJIOTTYHUX BUMOT Ha MATPYHTI pO3-
pOOGIIEHOT METOI0JIOTIT TOCIIIKEHHSI HETaTUBHOTO BIUIMBY MPOIIECiB OY/11BEILHOTO
BUPOOHMIITBA HA JOBKIUUIS, IOJIO MOJAIBINOI €KOJIOTi3alii Oy1iBHUIITBA Ta BUMOT
JI0 CTBOPIOBAHUX TEXHOJIOT1H, sIK1 MO3UIIOHYIOTHCS SIK €KOJIOT1YHO YHUCTI.



Kuaro4oBi cioBa: opranizamiiiHO-TEXHOJOTIYHA MIATOTOBKA OY/IBHUIITBA, 3a-
OpyAHIOIOUI PEUYOBUHHU 1 BIUTMBH, PEBITANI3AIis, ONITUMI3aIlis OpraHi3amiitHO-TeXHO-
JIOT1YHUX PillIeHb, €KOJOTIYHA IOCKOHAJICTh MPOIleciB OyAIBHUIITBA.
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The volume of industrial and civil construction in Ukraine characterized as large-
scale. As of early 2019, they reach about 13,000 m2 and tend to grow further, for
example, the estimated construction volume by 2025 is 16,000 m2, which puts the
construction industry at the forefront of the level of environmental transformation
alongside agriculture, industry and transport. Construction and its waste cause per-
manent damage to the natural environment, forever changing it. The costs of mate-
rial resources and funds for the restoration of natural complexes and the elimination
of us-glacial interferences in the Earth's biosphere are enormous and steadily in-
creasing.

The analysis and generalization of practical experience and research work in the
field of optimization of organizational and technological solutions and revitalization
of construction production, allows to conclude that, despite the wide range of per-
formed researches, the question of substantiation and choice of optimal revitalization
measures and works is insufficiently studied and requires further consideration sci-
entific complex justifications and development of methodological support for the
design of organizational and technological solutions for the revitalization of con-
struction processes about production.

The purpose of the work is to increase the efficiency and environmental friend-
liness of construction through the development of an orderly system of organiza-
tional and technological solutions aimed at eliminating the causes of the negative
impact of construction production processes on the environment.

To solve this goal, a general research methodology (consisting of three stages)
was developed, and factors that influence the choice of optimal methods of organi-
zational and technological solutions for the revitalization of construction production
processes were investigated. The researches and classification of the factors of the
negative impact of construction production processes on the environmental objects
were carried out; the substantiation of many major sources of pollution, ordered by
importance; classification of factors influencing the choice of rational organizational



and technological solutions of revitalization (OTP) of construction production pro-
cesses with ranking by influence is developed; identified many anthropogenic land-
scapes that simulate major construction and environmental situations; Based on the
consistent categorization of environmental objects, models of the ideal construction
object are constructed to determine the amount of harmful emissions and impacts
with the formation of many processes of construction production of a selective-ex-
treme structure. Theoretical studies are completed by substantiation of the original
system of OTPr, distributed on complementary complexes, the content and structure
of which corresponds to the importance of the relevant anthropogenic landscapes for
protection and restoration, and on the basis of economic and mathematical modeling
the optimal structure of the separated complexes of the ecological properties is esti-
mated. for their restoration, experimental simulations of individual measures of the
developed OTP system were performed and their introduction INSTITUTING in the
design and testing of the learning process.

Formation of the general set of factors of negative impact is carried out by a
consistent solution of the tasks: 1) formation of the initial set of sources of environ-
mental pollution on the basis of a multi-stage expert survey; 2) classification of fac-
tors influencing the choice of rational OTRP processes of construction production;
3) categorization of environmental objects by importance for their protection and
restoration. Factor research was conducted on specially selected representative enti-
ties of 35 names. Detected factors of negative impact are represented by the follow-
ing groups: A. Emissions into soil; B. Ground and surface water emissions; B. Air
emissions; G. Biological effects; D. Mechanical effects; E. Physical influences.

The classification of factors influencing the choice of rational organizational and
technological decisions of the revitalization of construction production processes is
carried out, taking into account the type of construction, its volumes, geographical
location of the object, its approximation to the natural or urban protected objects
made by the urban development decisions of the construction project in which en-
visages radical, significant or minor transformations of natural or urban landscapes
(new construction on slopes, high-rise construction in existing construction, recon-
struction) | industrial enterprises), the characteristic parameters of the construction
(space-planning and design solutions) and environmental excellence organizational
and technological solutions of its construction.

In order to study and substantiate the system of organizational and technological
solutions for the revitalization of construction production processes, ideal models of
interaction of construction processes and environmental objects are constructed,
which cover a set of all factors considered (characteristic parameters of construction,
environmental perfection of organizational and technological decisions, negative



economic factors and factors and limitations), and minimize them by categorizing
the environmental objects by their importance protection and recovery.

The environmental objects of importance for their protection and restoration are
divided into the following categories: air environment (@), water bodies (@'), fer-
tile soils (w'"), rare and endangered species (@'"), natural landscapes (@"), forests
and steppes (@"'), and public health (@"").

The object of construction is considered as a set of processes of construction
production of a selective-extreme structure, which means: first, only those produc-
tion processes that generate the factors of negative impact that correspond to the
accepted goal of interaction between the construction object and environmental ob-
jects, are considered. - second, the factors of negative impact generated during the
execution of the specified set of processes, take extreme values in magnitude. The
interaction of construction production processes and environmental objects form a
certain construction and ecological situation - an anthropogenic landscape, which is
taken as the ideal model under study, and which is characterized by structure and
objective function. The goal of an ideal model is to study the interaction of a partic-
ular species, and its objective function is to interact for a specific purpose. The result
of interaction modeling is a set of idealized impacts with a plurality of environmental
elements being destroyed.

To identify the many processes of construction production of the sample-ex-
treme structure, the impact of negative factors of construction production was esti-
mated by predicting the volumes of substances and levels of negative impact in the
construction of the ideal building object by the calculation method on the formed set
of characteristic parameters of the ideal building object using the applied Microsoft
Excel applications. The following volumes of emission and negative impact were
determined by the calculations: solid, plastic and liquid wastes generated during the
processing of material elements into construction products (arrangement of drilling
piles and monolithic grilles, earthworks, erection of monolithic reinforced concrete
frame); Exhaust gases generated during the execution of mechanized processes (ex-
cavation of the excavation pit, transportation of concrete mixes, mortars to the object
of construction) and impacts: noise effects during the execution of mechanized pro-
cesses - transport, loading and unloading and assembly and laying.

Estimation of noise levels during construction allowed us to draw the following
conclusions: the change of sound pressure levels in the separated sanitary-ecological
zones obeys the degree function, while the construction will be observed excess of
background noise levels, characteristic of "quiet street”, "noisy street™ or "noisy
street" zone ", with decreasing background noise, the values of exceedances in-
crease.



The system of destructible environmental elements is grounded, which underlies
the development of an orderly system of organizational and technological solutions
for the revitalization of construction processes. This system of destructible environ-
mental elements is formed on the basis of the study of the interaction of the processes
of construction production of selective-extreme structure and objects of the environ-
ment, united in some way in natural or man-made landscapes. The criteria for in-
cluding environmental objects in the population under consideration are their im-
portance for restoration, such as the presence of species of Red Book flora and fauna,
the uniqueness of natural landscapes, the restoration of resources, the value for use
in the economy, the need for livelihoods. Thus, the following anthropogenic land-
scapes have been formed, which | consider to be ideal models to be studied: A. "In-
habited place"”, B. "Park area”, V. "Landscapes”, G. "Ponds", D. "Arable lands", E.
Forests and Steppes.

Complementary complexes of organizational and technological solutions of the
revitalization of construction production processes have formed, which are ordered
according to the importance of the anthropogenic protected landscapes, each subse-
quent complex of which contains elements of the previous and own, additional ones.
There are 64 events in total.

Assuming that there is a relationship between the magnitude of the estimated
damage that may be caused to the state as a result of ecosystem contamination and
the magnitude of the cost of revitalization, the structure of the proposed OTPr com-
plexes for the following ecosystems is optimized: a - vegetation layer and soil; b -
surface and groundwater; C - atmospheric air; d - fauna, terrestrial and aquatic; e -
public health; e - vegetation. It has been found that, as the ecosystem's importance
to conservation increases, costs are also increased.

In order to automate the processes of systematization of the input information
concerning the pollutant emissions and the parameters of the construction object, a
subset of subroutines has been developed in MS Excel, which helps to increase the
efficiency of designing works on the revitalization of construction processes.

The necessity of creation and the organizational and functional structure of the
automated system of ecological monitoring (ASEM), by means of which will control
the following environmental parameters during the execution of construction works
on the construction site, are substantiated: the degree of air pollution; the degree of
pollution of the waters of reservoirs, soil and groundwater; noise exposure levels;
levels of electromagnetic and radiation radiation and the like.

Experimental modeling was carried out and the organizational structure of the
environmental safety point (PEB) was created with an automated environmental
monitoring system (ASEM), by formulating the purpose of the item, outlining its
organizational chart and logistical support.



The basic elements of organizational and technological design are simulated,
such as the construction master plan, calendar, technological maps which show ex-
amples of development of revitalization measures and works.

Verification of theoretical and practical provisions presented in the dissertation,
carried out at real construction sites and tested in course and diploma design, which
allowed to reduce the complexity and duration of project work during the develop-
ment of engineering preparation of the territory and sections of the BFP and JHA,
and simplify the selection and selection optimal organizational and technological
solutions for the revitalization of construction production processes.

Further studies can be pursued in the following directions: further supplementing
the established system of factors and systematizing them taking into account the
characteristics and varieties of construction objects, their purpose and functions, as
well as new data on the identified types of negative impact on ecosystems and public
health; the system of factors, sources of pollution, should be constantly updated;
improvement of the developed system of OTP-complexes in essence and quantita-
tive composition in accordance with the development and implementation of new
technical means of environmental protection from factors of construction and intro-
duced new environmental requirements and restrictions and values of penalties im-
posed on designers and contractors and other participants in construction production
compensation for damage caused to the state; research and development of organi-
zational and technological requirements on the basis of the developed methodology
for the study of the negative impact of construction production processes on the en-
vironment, on the subsequent greening of construction and the requirements for
technologies created, which are positioned as environmentally friendly.

Keywords: organizational and technological preparation of construction, pollu-
tants and impacts, revitalization, optimization of organizational and technological
solutions, ecological perfection of construction processes.



