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AnHortauus. Ilocmanoexka npoénempr. ObGecriedeHre HAIGKHOM SKCIITyaTallld CHCTEM BOJOOTBEICHUS SIBIISCTCS
OJTHOW M3 BaYKHBIX 3a/1a4 KOMMYHAIBHBIX CIIy:KO ToponoB YkpauHsl. KaHanu3anuoHHbIe TPYOOIIPOBOIBI U KOJIJIEKTOPHI
B ropojax YKpanHBI UMEIOT Pa3IMYHBIN CPOK IKCIUTyaTallly. B HEKOTOPBIX CITydasx CPOK IKCILUTyaTaIllu paboTaroNIIX
CUCTEM BOIOOTBeneHUsI cocTaBisier 6osee 100 ner. [loanepkaHue KaHAIM3AMUOHHBIX CETEH B HAJC)KHOM COCTOSIHUU
Tpe6yeT 3HAYUTCIIbHBIX SanaT Ha 31<cnnyaTau1/1}o, TCXHUYECCKOC chnymnBaHue nu KOHTpOJ'II). KaHaHM3aHHOHHble
TpyOOIPOBOABI, KOJJIEKTOPHl U CMOTPOBBIE LIAXThI 3KCIUTyaTHPYIOTCSI B YCIOBHSX BO3JCHUCTBHS CHIILHOArpECCHBHOW
cpenbl. KoHueHTpaluuy yriekucioro ra3a, aMMruaka, MeTaHa, CepoBOAOPOJIa U IPYTHUX arpECCUBHBIX BELIECTB B ra30BOM
cpelle KOJUIEKTOPOB M CMOTPOBBIX IMIAXT 3a4acTyl0 Ha HECKOJIBKO MOPSAKOB MPEBBIIIAIOT MPENEIbHO JOIMYCTUMBIE
KOHIICHTPALMU, 4YTO MPHUBOIWT K OWOTeHHON Koppo3uu OecroHa. [IpobnemMa coXpaHEHHS ¥ BOCCTAHOBJIICHUS
JNEHCTBYIOIINX KOJUIEKTOPOB TAaKXKe aKTyallbHa B CBSI3M C BO3POCIINMH TpPeOOBaHMAMH K OJKOJOTHH. BakHOU
9KOJIOTHYECKOH 3a7adueil SBILETCS 3alliTa TPYHTOBBIX BOJI OT arpeCCHBHBIX PEareHTOB, KOTOPBIE MOTYT IIONANaTh B
TPYHTOBBIC BOJIBI Y€pe3 pa3pyIICHHbIC KOHCTPYKIMHU CHUCTEM BOaooTBeAcHUs. I]ens cmambu — 0000IICHUE OMBITA
o0cIIeIOBaHUS MIAXT KaHAJTH3AIIMOHHBIX TYHHEIBHBIX KOJUICKTOPOB B I'. XapbKOBE, pa3paboTKa TEXHUYCCKUX PEUICHUN
W PEKOMEHIAIWHA MO OOCCICUCHHUI0 WX IAIBHCHINCH Haae)KHOW M 0e30macHOW JIKCIUTyaTallid ¢ WCIIOJIb30BaHHEM
pa3paboToK, KOTOPBIE 00CCIIEYNBAIOT YCTOWIMBOCTh KOHCTPYKIIHH IIAXT K OMOTeHHOW KOppo3uu. Bsieéod. Pa3zpaboTaHsr
TEXHUYECKHE PCEIICHUS M PEKOMEHIAUWHU [UIs TMPHUBEACHUS KOHCTPYKIUN INAaXT K HOPMATBHOMY TEXHHYECKOMY
COCTOSIHUIO C YYETOM arpecCHBHOCTH cpenbl. [IpHHATEIE pelIeHus MO3BOAT 00SCIIEYNTh HOPMANBHYIO SKCILTYaTaIII0
maxT B Tedenne 20 net. [Ipu npoBeneHN# pabOT UCHOIH30BAHEI COBPEMEHHBIE KOPPO3SHOHHOYCTOWYMBHIE MaTEPHAIIBI:
0eToH Ha CyJb(PaTOCTONKOM IIEMEHTE, CTEKIOIIACTUKOBAsI KOMIIO3UTHASI apMarypa.
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CMEKNIONIACMUKO8As KOMNOZUMHAS apMAMypa
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Amnorauis. Ilocmanoseka npoonemu. 3abe3nedeHHs HAIIHOT eKCIUTyaTallil CHCTEM BOAOBIIBEIEHHS — OIHE 3
BaYIMBUX 3aBJIaHh KOMYHAJBHHX CIyXk0 MicT Ykpainu. Kanamizariitai TpyOOmpoBoau Ta KOJIEKTOPH B MicTax YKpaiHu
MalOTh PI3HUIM TEPMiH eKCIUTyartaiii. Y AesSKHX BHUIaJKaX TEPMiH CSKCIUTyaTallii IiF0YMX CHCTEM BOJOBIIBEICHHSI
craHoBuTh moHaa 100 pokis. [liaTpumka kaHami3aliiiHUX MepeXX B HaJiifHOMY CTaHi BUMarae 3HayHHMX BHUTpaT Ha
eKCILTyaTallito, TeXHIYHe 00CIyroByBaHHs Ta KOHTpoub. KaHanizauiiiHi TpyOONnpoBOH, KOJIEKTOPH Ta OTJISOBI NIaXTH
eKCIUTyaTyIOTbCSl B YMOBax BIUIMBY CHJIBHOArpECHUBHOrO cepenoBuina. KoHmeHTpamii BYIJIEKHCIOTro rasy, amiaky,
MeETaHy, CIPKOBOJIHIO Ta IHIINX arpeCMBHUX PEUYOBHH Y Ta30BOMY CEPEIOBHILII KOJIEKTOPIB Ta OIVISIOBHX LIAXT YacTO HA
KiJIbKa TOPSIIKIB NEPEBHUIIYIOTh I'PaHUYHO AOMYCTUMI KOHIEHTpalii, IO CHPUYMHIOE OIOreHHY KOpO3il0 OeTOoHY.
[IpoGmema 30epeskeHHS 1 BiIHOBIICHHS MIFOYMX KOJIEKTOPIB TaKOXK aKTyalbHa y 3B'A3KYy 31 3pOCTaHHAM BUMOT IO
eKxoorii. BakiiBe exoJoriuHe 3aBIaHHS — 3aXUCT IPYHTOBHX BOJI BiJl arpeCUBHUX PEAreHTIB, SKi MOXKYTh IOTPAILIATH

B I'PYHTOBI BOJM 4epe3 3pyHHOBaHI KOHCTPYKII cuCTeM BOJOBiABeJCHHS. Mema cmammi — y3araJbHEHHS JOCBiIy
OOCTe)XEHHS WIaXT KaHAI3aliiHUX TYHEJIbHUX KOJICKTOPIB y XapKoBi, pO3pOOJECHHS TEXHIYHUX pilIeHb 1
peKoMeHanii o0 3abe3neueH s iX MoJaubIIoi HaliliHOI Ta Oe3NeYHOi eKCIUTyaTalii 3 BUKOPUCTaHHIM PO3pOoOoK,
sIKi 3a0€3Me4yI0Th CTIMKICTh KOHCTPYKIIH mIaxT 1o 6ioreHHoi koposii. Bucnoeok. Po3poOiieHO TexHIYHI pilIeHHS Ta
peKoMeHIamil Ui MPUBEACHHS KOHCTPYKLIH MAXT 10 HOPMalbHOTO TEXHIYHOIO CTaHY 3 ypaxyBaHHSIM arpecHBHOCTI
cepenoBuma. [IpuitHATI pilIeHHS HO3BOJIATE 3a0€3MeYNTH HOPMaIbHY eKCIDTyaTamiro maxT npotsrom 20 pokis. Ilix gac
MPOBEACHHSA poOIT BHKOPHCTaHI CydacHI KOpO3i€CTiiki Marepiamu: OeToH Ha cynb(aTOCTIHKOMY IIEMEHTI,
CKJIOIUIACTHKOBA KOMITO3UTHA apMaTypa.

KiwuoBi cioBa: myuenvhuii  konexkmop, waxma, 0io2eHHA KOpO3is, MOPKpem-0emoH, CyibGamocmitikull yemeHm,
CKJIONIACMUKOBA KOMNO3UMHA APMAmMypa

AN IMPROVEMENT OF DESIGN, TECHNOLOGICAL AND
ORGANIZATIONAL SOLUTIONS IN THE RECONSTRUCTION

OF INSPECTION SHAFTS OF SEWAGE TUNNEL
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Annotation. Formulation of the problem. Ensuring reliable operation of wastewater systems is one of the
important tasks of community services Ukrainian cities. Sewer pipelines and collectors in Ukrainian cities have
different operation life. In some cases, the operation life of wastewater working systems is more than 100 years.
Significant operating costs, maintenance and inspection of sewer networks are made to keep them in reliable condition.
Sewer pipes, sewers and inspection of the mine are operated at highly aggressive conditions. The concentrations of
carbon dioxide, ammonia, methane, hydrogen sulfide and other corrosive substances greater than the maximum
allowable concentration in the gas environment of collectors and inspection shafts. This leads to corrosion of concrete
nutrient. The problem of preservation and revitalization of existing collectors is relevant because to environmental
requirements increase. An important environmental challenge is the protection of groundwater against aggressive
reagents, which can get into the groundwater through a rotten constructions of wastewater systems. Purpose.
Consolidation of experience survey dredging well collector in Kharkiv, an improvement of technical solutions and
recommendations of ensure their continued reliable and safe operation with development, which provide resistance to
dredging well construction of biogenic corrosion. Conclusion. Technology and recommendations were designed to
bring construction of dredging well to normal technical condition. The aggression of the environment has been taken
into account. The decisions will ensure the normal operation of dredging well for 20 years. At work was used modern
corrosion-resistant materials: concrete of sulfate-resistant cement, glass-plastic composite reinforcement.

Keywords: tunnel collector, dredging well, biogenic corrosion, shotcrete, sulfate-resistant cement, glass-plastic composite
reinforcement
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IloctanoBka mnpodGaembl. OOecrieueHue
HaJIeHKHOMN 3KCIUTyaTaluu CUCTEM
BOJOOTBEJICHUS SIBISIETCS OJHOM W3 BaXKHBIX
3alad  KOMMYHAQJIBHBIX  CIy)k0  TOpoOIIOB
VYkpaunsl. KananmuzanmoHHbsie TpyOONIpPOBOIBI
U KOJUJIEKTOPHl B TOpOJAax YKpawHbl HUMEIOT
Pa3IMYHBIN CPOK AKCIUTyaTaluu. B HEKOTOpBIX
CIy4asiX CpOK OJKCIUTyaTaluu paboTaroImux
CHUCTEM BOJIOOTBEJICHUSI COCTaBIIAET OoJiee
100 ner. IlomnepxkaHue KaHaIU3ALMOHHBIX
ceTei B HAJCKHOM COCTOSTHUM  TpeOyer
3HAQUUTENBHBIX 3aTpaT Ha JKCIUTyaTalulo,
TEXHUYECKOE OOCTY>KUBAHUE U KOHTPOJIb.

Kananuzaunonusie TpyOONPOBOIBL,
KOJIJICKTOPBI u CMOTpPOBBIE IaXThl
SKCIUIyaTUPYIOTCS B YCJIOBHUSIX BO3JACHCTBUS
CUJIBHOArpecCuBHOM cpeapl. KoHueHTpanuu
VIJEKUCIOro  rasa,  aMMHuaka,  MeTaHa,
CEpOBOJIOPOJIA U APYTUX arpEeCCUBHBIX BEIIECTB
B Ta30BOM cpelie KOJIEKTOPOB U CMOTPOBBIX
mIaXT 3a4acTyl0 Ha HECKOJBKO TMOPSIKOB
MPEBBIIIAIOT MpeAeIbHO JOIY CTUMBbIE
KOHIICHTpPAllUU, YTO TPHUBOAUT K OHMOTEHHOMU
KOppo3uu OeToHa.

[Ipobnema coxpaHeHUsI 1 BOCCTaHOBIICHUS
JNEHUCTBYIOIIMX KOJUIEKTOPOB TaKK€ aKTyallbHa
B CBSI3W C BO3POCIIMMU TPEOOBAHUSIMU K
JKOJIOTUH. BaXKHONH DKOJOTMYECKON 3aauen

SBJISETCA  3allUTa TPYHTOBBIX BOJA  OT
arpeccUBHBIX PEAareHTOB, KOTOpPbIE MOTYT
rnomajaTe B TPYHTOBBIE  BOJABI  uepe3
pas3pylIeHHbIE KOHCTPYKLUHU cucTeM
BOJIOOTBE/ICHUS.

Ananu3 nmyOaukanuii. Bonpocel pacuera,
MIPOEKTUPOBAHMUS, CTPOMUTENBCTBA u
JKCIUTyaTallul  ceTe U COOpY>KeHMH
BOJOOTBEICHHUS paccMOTpeHbl B  paboTax

N. A. A6pamosuua [1, 2], E.b. Kneiina [8],
A. H. lo6pomsicioBa [5], P. U. beprena [7].

Amnanms pUYUH pa3pyuieHus
KEJIe300€TOHHBIX KOHCTPYKLUHN
KaHAJM3aIlMOHHBIX ~ CETeH  MpPUBOIUTCA B

paborax I'. S. dpozna [6], A. A. [Tnyruna [10],
B. JI. Yepnsasckoro, B. A. IOpuenko [11; 12].
BoccraHoBnenue  MIAaXTHBIX ~ CTBOJIOB
OCYILECTBIIAIOT METOJOM HAHECEHHsI 3alIUTHBIX
AHTUKOPPO3HOHHBIX MMOKPBITUH U  METOJIOM
o0muoBku. OCOOEHHOCTH 3KCIUTyaTallMd U
METOJIbl BOCCTAHOBJIEHMSI M PEMOHTa ceTei
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BOJIOOTBE/ICHUS] INPEJCTaBJIECHBl B
. ®@. N'onuapenko [3, 4].

Heap crarbu. OO0o0OmIEHHE  OmBITA
o0ce10BaHus 1axT KaHaJIM3allMOHHBIX
TYHHENIBHBIX  KOJJIEKTOPOB B TI. XapbKoOB,
pa3paboTka  TEXHHYECKUX  peIIeHUuH |
peKoMeHaanui 1o 00ecreueHHIo ux
NaMbHENIIEH  HAUeXXHOM W Oe3omacHOM
9KCIUTyaTalluu C MCIIOJIb30BaHUEM Pa3pabOToK,
KOTOpbIE o0ecreuynBaroT YCTOMYMBOCTh
KOHCTPYKLHUH MIaXT K OMOr€HHON KOPPO3HH.

HUznoxenne marepuasa. B 2016rT.
COTPYJIHUKAaMHU XapbKOBCKOTO HAIIMOHAJIBHOTO
YHHMBEpPCHUTETa CTPOMUTENBCTBA U APXUTEKTYPHI
BBITMIOJIHEHO OOCIJIEZIOBAHUE ILAXT TYHHEIbHBIX
KOJIJIEKTOPOB I'. XapbKOB:
maxta  Ne 10
TYHHEJIBHOTO KOJIJIEKTOpa
MUKpOpaioHa 1o 1np. MOCKOBCKOMY;
1maxTa No 3 IIUTOBOT'O
KaHaJU3alMOHHOTO TYHHEJIBHOTO KOJIJIEKTOpa
«ABTO3aI4acTb» OK0JIO p. JlonaHs;
nlaxra Ne 1 OCHOBSIHCKOTO
KaHAJIM3alMOHHOTO TYHHEJIBHOTO KOJUIEKTOpa
10 yJi1. JIocToeBCKOro.

CMoTpoBEIE IIaXThI HEepeceKaroT
HACBIMTHbIE TPYHTBI, CYTJIMHKH U MECKU.

3amepel razoBoil cpenbl B maxre Ne 10,

pabortax

KaHAJIN3aluOHHOTO
761-ro

KOTOpBIE IIPOBOJWIINCH naboparopueit
«XapbKOBKOMMYHOUYHUCTBO», IIOKa3aau
IPEBBILICHNUE IpPaHUYHO JOITYy CTUMOH

koHeHtpanuu (I'JIK) cepoBomopona (H.S) u
cepauctoro raza (SO;) B 2-3 paza. Pacuernsiit
TEMIl KOppo3uu OeToHa cocTaBiseT 19 MM B
ro/I.

[TaxTsI Ne 3 u Ne 1 TaKXKe
AKCIUTYaTUPYIOTCS B YCJIOBMSIX arpecCUBHOM
cpeabl. 3aMepbl ra3oBOM cCpeabl B IIaxTax
BeIMIONTHEeHB!  Jtabopatopueit  KIT «XappkoB-
BOJOKaHam» W mnoka3zanu mnpessimieHne ['JIK
SO, B maxte Ne 3 Gonee ueM B 3 pasa. B maxre
No 1 KOHILIEHTpalMM arpecCUBHBIX BEILLECTB HE
npesbimaroT I'/IK.

[Taxta Ne 10 nmocrpoeHa B 1984 rony xak
4acTb  KOJUIEKTOPHOIO  KaHaJU3alMOHHOTO
TyHHens 761-ro mMukpopaiioHa r. XapbKoB Ha
CTBIKE C KOJUIEKTOPHBIM KaHaJIM3alMOHHBIM

tyHHenem  [1HI-2.1 mo  MockoBckoMy
IPOCIIEKTY COIJIACHO IIPOEKTY,
pa3paboTaHHOMY UHCTUTYTOM
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«YxkpkommynHUUnpoekr». Ctoxku  761-ro
MHKpOpanoHa OTBOJATCSA BHYTpH-
KBapTaJlbHBIMU  KOJUIGKTOPAaMH B KOJI-

JIEKTOPHBINA TyHHENb. KpoMe Toro, or HacoOCHOM
CTAaHLUMHU B KOJUICKTOP IOCTYHAalOT CTOKHU OT
Poranckoro YKUJIUIITHOTO MaccuBa u
IIPOMBIIIIICHHBIX HpEeIIpUATHH, pacrio-
JIO’KEHHBIX 110 yJI. Poranckon.

B 1998 romy BbINOJHEH BHEIUIAHOBBIN
KaluTaJlbHBI PEMOHT IIaXThl, BO BpeMs
KOTOpPOT0 ObLIO 3aMEHEHO MEPEKPHITHE IIAXThI

ISSN 2312-2676

U BBIIOJIHEHO TOPKPETHUPOBAHWE BHYTPEHHEH
TIOBEPXHOCTHU Kpernu. Ha MOMEHT
oOcienoBaHusi B LIaXTe€  MPOBOAMIHUCH
NOJTOTOBUTEINIbHBIE PEMOHTHO-
BOCCTaHOBUTEJIbHBIE PaOOTHI.

Hlaxta xpyrmoii ¢opMel B IjIaHe ¢
BHYTPEHHUM auameTrpoM 4,7 M W Ti1yOMHOU
notka 11,7 m. KoHCTpykTHBHas cxeMa IIaxThl
Ne 10 ommcana B [9]. CxemaTndecKuid Ijiad U
paspes3 MaxThl MPEACTaBICHbl HA PUCYHKE 1.
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Puc. 1. Cxemamuueckuii naan u pazpes waxmor Ne 10

[MaxTa Ne 3 MMTOBOTrO KaHAIU3AIIMOHHOTO
TYHHEJIBHOTO KOJUIEKTOpa TocTpoeHa B 1985

rogy. bacceliHoM  koyekTopa  SIBISETCS
MHKpOpaloH 3aBoja wuM. IlleBueHko, oOT
KOTOpOTO CTOKH OTBOZSATCS BHYTpH-

KBapTaJlbHBIMU KOJUIEKTOPaMHU B IIUTOBOM
kojuiektop III-2.56. Kpome Toro, B maxry
MOCTYNAlOT  CTOKM  OT  MPOMBIIUIEHHBIX
MPEANPUATHH, PACTIONOKEHHBIX PAIOM.

KanuranbHslli peMOHT WIAXThl IIPOBEJICH B
1995 rony.

[laxTa mpAMOYTOJIBHON (OPMBI B TUIAHE C
BHYTPEHHUMHU pa3MepaMu 3,8%3,3 M B BEpXHEM
ceyeHuu u 2,9%x2,3 m — B HuxkHeM. [myOuna 1o
J0TKa cocrasnger 15,66 M. JlnuameTp BXOIHOTO
U BBIXOJIHOTO KOJUIEKTOPOB cocTaBisieT 1,84 M.
[MTaxTa o0opyoBaHa &Kene300eTOHHBIM
KapMaHOM Ha miyouHe 6,49 M a8 npuema
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CTOKOB OT TMOJKIIOUCHHS (MeTaJUTMYecKas
TpyOa muamerpom 500 Mm).

@OyHIaMEHT  MIAXThl —  MOHOJMUTHBIA
’KeJ1e300€ TOHHBIH.

Kpenb maxTsl — MOHOJUTHAsS, BBIIOJHEHA
u3 Oerona Cl12/15 wna cynbdarocroiikom
LIeMEHTe, apmupoBaHa AByTaBpamMu Ne 20 ¢
mrarom 500-600 mm.

IlepexpbiTHe IIaXThI cOopHBIE
JKelIe300eTOHHEBIC IUIOCKHE IUIMTHEL 1,8%4,8 M
tonmuHod 300 MM ¢ OTBEpCTUSIMH ISt
yCTpoOiicTBa  JIOKAa W BEHTWJIALMOHHOU
CHCTEMBI. Hwxnss MOBEPXHOCTh
AQHTUKOPPO3HOHHOM 3alllUThl HE UMEET.

DJeMEeHTHI JIECTHULBI (KOCOYpHBI, CTYIEHH,
OTpakJICHUS) METAJUIMYECKUE.
Cxemaruyeckue IUTaHbI M pa3pes3bl LIaxXThl
IPEJICTaBJICHbI HA PUCYHKE 2.
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Puc. 2. Cxemamuuecxue niamnvl u pazpesvt waxmol N 3

[Maxta Nel moctpoena B 1976 rony
BacceitHoM KkoJuieKkTOpa ABISETCS MUKPOpPAOH
OcHOBa, OT KOTOPOIO CTOKM OTBOZSTCS
BHYTPUKBapTAJIbHBIMU KOJUIEKTOpaMH B
OCHOBAHCKUHN TyHHEIBHBIM KOJIEKTOp. Kpome
TOr0, B IIaxXTy HOCTYHNAalOT CTOKH OT
MIPOMBILIIIIEHHBIX pEeANPUSITHH,
PacCIONIOKEHHBIX pazoM. JlanHbIE 0
KanuTaJIbHOM PEMOHTE IIAXThl OTCYTCTBYIOT.

[ITaxTa mpsAMOYyTONIHHOM (HOPMBI B TUTAHE C
BHYTpPEHHUMHU pazmepamu 7,0X7,5 M B BEpXHEM
cedyeHuu, 3,7x4,7 m — B HWKHeM. [ myOuHa 110

Jotka cocraBuser 22,91 M. [luamertp
BBIXOJHOTO KOJUIEKTOpa cocTaBisgeT 1,84 M.
IloaxmroueHna METaJlIndecKas TpyOa
nuamerpom 400 MM Ha riryoune 6,0 M.

OyHIaMEHT  I[AXThl —  MOHOJMUTHBIN
’KeJIe300€ TOHHBIN.

Kpens [IaXTHI - MOHOJIMTHAS
kenezoberoHHas w3 Oerona Cl12/15 Ha
Cynb(}aTOCTONKOM IIEMEHTE, apMHpOBaHHAs

neytaBpamu Ne 20 ¢ marom 500-1000 mm.
IlepexpsiTie I1aXThI cOopHBIE
’KeJIe300eTOHHBIE TUIUTHI 1,5%X4,2 M TOIIMHOMN
240 MM ¢ OTBEPCTUSAMU AJIs1 yCTPOUCTBA JHOKA U
BEHTWIALIMOHHOM cucTeMbl. [mnThl onuparoTcs
Ha Kpemb U HECYIIYI0 METALTUYECKYI0 OalKy,
KOTOpasl BBIMOJIHEHA U3 JBYX ABYTaBpoB No 45.
Huwxnsis MOBEPXHOCTh TUTUT
AHTUKOPPO3HOHHOM 3aIllUTHl HE UMEET.
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DOneMEHTHI JIECTHULBI (KOCOYpBI, CTYIIEHH,
OTPaX/IEHUs) — METAIIIMYECKHE.
B xone oGcnenoanusi maxtel Ne 10 He

BBISIBICHO  OTKJIOHEHMH  (opmaxTel  OT
IIPOCKTHOTO  TIOJIOKCHMS,  3HAYUTEIbHBIX
KOPPO3UOHHBIX u MEXAHUYECKHUX
MIOBPEXKICHUM.

BuyTpeHHUIl HW30IUPYIOUIMNA CIIOW Kpenu
YaCTHYHO pa3pylieH W YJAIeH BO BpeMms
OUMCTKA BHYTPEHHEH MOBEPXHOCTU Kpemu
(puc. 3, a).

[1auTHl MepeKphITUS MAaXThl 3HAYUTEIBHBIX
KOPPO3UOHHBIX 1 MEXaHUYECKUX MMOBPEKICHUI
HE UMEIOT.

ITo pe3yJbTaTamMm BBEIOOPOYHBIX
MHCTPYMEHTAJBHBIX UCHBITAaHUI Ki1acc OeToHa
(dopIIaxTel ¥ KPEemH MO MPOYHOCTH HA CIKATHE
He Hike C8/10, mmut — He Hke C12/15.

BrlisiBnieHBI TTOBPEXKACHUS JICCTHUIl B BUIE
KOPPO3MOHHOTO M3HOCA KOCOYpPOB, CTyIEHEH U
orpaxaenuss ¢ noreped go 40 % ot
M3HAYaJIbHOTO CEUCHHUS. Koppo3us
DIIEMEHTOB — CJIOUCTas. OTAENbHBIE 3JIEMEHTHI
UMEIOT pa3pbiBbl B MECTaxX COEOUHEHMs (puc.
3, 0).

BuyTtpennuii cioii kpenu maxtel Ne 3 u
KapMaHa IMPOKOPPOIUPOBA Ha TTyOuHy 10 50—
60 MM ¥ 9YaCTHUYHO pa3pyiieH (puc. 4, a).
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Puc. 3. lospesxcoenus koncmpykyuu waxmot Ne 10:
a — paspyuienue Jicene306emonHol pyoauky, 6 — KOppPO3UOHHBIL UZHOC TECIHUYbI

[1nuTel IEPEKPBITUS UMEIOT KOPPO3UOHHBIE
MOBPEXKICHUSI ~ BHYTPEHHEW  MOBEPXHOCTH.
3amMTHBINA CJIOW pa3pylleH, paboyas apmaTypa
oroineHa (puc. 4, 0).

ITo pe3yibpTaTtam BBEIOOPOYHBIX
WHCTPYMEHTAIIbHBIX UCIBITAHUN Kiacc OeToHa

—

Kperd W TUIAT TI0 TPOYHOCTH HAa CHKATHE HE
mmxe C12/15.

BrIsiBIIeHBI TTOBPEKACHHS JICCTHHI] B BUIC
KOPPO3MOHHOTO M3HOCA KOCOYpPOB, CTyINEHEH U
orpaxaeHuss ¢ mnorepedr nmo 40% ot
M3HAYAILHOIO ceueHus. Kopposus
3JIEMEHTOB — CJIOUCTAs.

Puc. 4. I[lospeacoenus koncmpykyuil waxmol Ne 3:
a — paspyuwienue Jicene306emonnol Kpenu, 6 — KOPPOSUOHHDII USHOC NAUMDL

Bnyrtpenuuit
KapMaHa IpoKoppoIupoBai Ha riayouny mo 10-
20 MM M yacTM4YHO paspyueH. [InmuTel umeror

cinoi kpernu maxtel Ne 1 u

KOPPO3HOHHBIC  TOBPEKICHUS  BHYTpPEHHEH
MOBEPXHOCTU. 3alIUTHBIA CIOW YaCTUYHO
paspyiieH Ha riayouny g0 10 Mm.

ITo pe3ynbpTaraMm BBEIOOPOYHBIX
WHCTPYMEHTAIBHBIX HCIBITAHUHN Kjacc OeToHa
Kperu W TUIMT TO0 MPOYHOCTH Ha C)KaTHe He
Hwke C12/15. Hecymue Metamummueckue Oanku
HMECIOT HE3HAYUTEIIbHBIC KOPPO3UOHHBIE
noBpexkaeHus. [loBepXHOCTh OaJlOK MOKpHITA

15

MpoAyKTaMu Kopposuu. Koppos3usi sneMeHTOB
Oayiok — moBepXHOCTHAs (pHucC. 5, a).

BbIsiBIICHBI TIOBPEK/ICHHS JICCTHHIl B BHUJIC
KOPPO3HOHHOTO M3HOCA KOCOYPOB, CTYIIEHEH U
orpaxkaeHuss ¢ morepeir mo 50% ot
M3HAYaJIbHOTO cedeHus. Kopposus 31eMeHTOB—
cioucras. KperieHust 31eMeHTOB pa3pyIIeHB.

Ha  momeHT  oOcnemoBaHuWsl — JIGCTHHIA
oOpyieHa B maxry (puc. 5, 0).
BoccraHoBieHHe — IIAXTHBIX ~ CTBOJIOB

OCYIIECTRIISIOT METOJOM HAHECCHHMS 3alIUTHBIX
AQHTHKOPPO3HOHHBIX TMOKPBITHAH H  METOJ0M
0OJIMLIOBKH.
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Puc. 5. I[lospescoenuss koncmpyxkyuil waxmol Ne 1:
a — Koppo3sus Hecywell 6anku; 6 — obpyuenue 1ecmuulybl

B KaueCTBC AHTUKOPPO3HOHHBIX
IIPHUMCHATIOT ITOKPBITHUA: OKpaCOYHEIC,
MaCTHU4YHBIC, MIMTaKJICBOYHBIC, HaJINBHBIC,
OKJICCYHBIC, TYMMHPOBAHHBIC, Ha OCHOBC

KHUJIKUX PE3NHOBBIX CMECEH.

OONHIIOBKY IAXTHBIX CTBOJIOB BBIMTOJHSIOT
u3 HCKYCCTBEHHBIX KHUCJIOTOYIIOPHBIX
MaTepuaioB, KAMHEJINTHIX, MUIAKOCUTAJIIIOBBIX
U yraerpauToBbIX M3AECTUM Ha XUMHUYECKU
CTOMKHUX BSKYILHX.

[lo KOHCTpYKIMHM TIOKpBITHSI JEJIAT Ha

BHYTpPEHHEH H30JIALUHN MPU MOMOILU pyOalku
U3  TOpPKpeT-0eToHa ¢ apMUpPOBaHHEM
KOMITO3UTHOW CTEKJIOIJIACTUKOBOM apMaTypoH.
Cxema apMupoBaHHs PyOamIkyd TpeacTaBiICHA
Ha pUCYHKeE 0.

[lepen yctpoiicTBOM pyOamiku yCHUICHHUS
BBINOJIHEHA  TpeABApUTENIbHAs  MOATOTOBKA
BHYTpECHHEH MMOBEPXHOCTH IIaXThI
IOBEPXHOCTh OYMIIEHa OT HEIUIOTHOTO U
YaCTUYHO pa3pylICHHOTO CJIosi OeToHa. IS
yIy4YlIeHUs] CLEIUIEHUs] HAHOCHUMOIO  CJos

OJIHOCJIOIHBIE, MHOTOCJIONHBIE U TOPKpeT-O0eTOHa C BHYTPEHHEW MOBEPXHOCTHIO
KOM6I/IHI/IpOBaHHBIC. IaxThl. BEITIOJIHEHNE OYHMCTKH MMOBEPXHOCTU
ITpu BoccranoBimennu maxTel Ne 10 ObLI  TOKA3aHO HA PHCYHKE 7, a.
HCIIOJB30BaH MCTOJ BOCCTAHOBJICHUA
(2} Cxera wpenaenun cemsu O
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Puc. 6. Cxema apmuposanus pybawixu.
a — pazeepmka guympenteil nogepxnocmu wiaxmol; 6 — cemra Cl; ¢ — cxema kpennenusi cemxu C1
Beimonnena IIPOINMTKA BHYTPEHHEH  IIaroM B  NPOJOJBHOM U  IONEPEYHOM
IIOBEPXHOCTHU OeToHa c nomouipto  HampasieHuu 150 mm. Marepuan apmaTypel —
TUIPOU30IUPYIOLIETO Marepuana TUNIA  CTEKJOPOBHUHI, CBS3aHHBIM IOJMMEPOM Ha
KIICHETPOHN. Brmmonmaeno KpCIIICHUEC K OCHOBE BHOKCI/I,HHOﬁ CMOJIBI. Cetkn
BHYTPEHHEH IIOBEpPXHOCTM IIAXThl CETOK  BbIIOJHEHBl pazmepoM 1800 x 1 800 mm.
apMHUpPOBaHUA u3 CTEKJIOIIIACTHKOBOM KpCHJ'IeHI/Ie CE€TOK BBIIIOJIHEHO C IIOMOIIBIO

komno3utHou apmatypel (AKC) @4 mm, ¢
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pacrnopHbIX aHKepoB M8, pacroioKeHHBIX B
1axMaTHOM Mnopsizike ¢ marom 900 mm.

Jns BOCCTAHOBJICHMUSI IIaXThI
noHagobunock 80 cerok. Pacxonm apmatypsl
04AKC nHa BoccraHoBieHue ImaxTtel Ne 10
cocraBuia 4 255 n.m., 85 kr. CMOHTHpPOBAaHHbIE
Ha BHYTPEHHEHW IOBEPXHOCTH WIAXTHI CETKU
MIPECTaBICHBI HA PUCYHKE 7, 0, B.

ITocne HaneceH cnoil TOpKpeT-OeToOHA
kiacca C25/30 Ha cynb(haTOCTOMKOM IIEMEHTE.

ISSN 2312-2676

OOmias  ToNMIIMHA  CJIOSA  TOPKpeT-OeToHa
cocrtasisieT 60 mm. Takoe MOKPBITUE TIO3BOJISAET
3aLIUTUTh KOHCTPYKLIUU CMOTPOBOW HIAXTHI OT
KOpPpO3MM B  CHJIBHOArpecCUBHOW  cpeje.
Hanecenne ToOpkper-OeToHa IOKa3aHO Ha
pucyHke 7, I.

Pa3zpymenHas JiecTHULA JI€MOHTHUpPOBaHA.
HoBast BbImonHeHa 1Mo paHee pa3pabOTaHHOMY

MIPOCKTY.

Puc. 7. Pabomwi no eoccmanoénenuto waxmol Ne 10:
a — n0020mMo6Ka GHYMpeHHel NO6ePXHOCIIU Waxmol, 6, € — CMOHMUPOBAHHbIE CEMKU U3 CMEKIONAACMUKOBOL KOMAOZUMHOL
apmamypol; e — Hanecenue mopkpem-oemona

st obecrieueHHst JaabHenIeH
HOpMaJbHOU 3KcIutyatauuy maxt Ne 3 u Ne 1
TaKX€e HEOOXOIUMO:

- BHYTPEHHIOIO  TIOBEPXHOCTh  KpEemu
OYHCTUTh OT HEIUIOTHOTO W  YacTUYHO
paspylieHHOro OeTOHa [0 HEMOBPEXKICHHOM
4acTH;

- BBIIOJHUTH TMPOMUTKY BHYTPEHHEH
MTOBEPXHOCTH OeroHa c [TOMOILBIO
THIPOU30IUPYIOLIETO MaTepraa «IIeHETPOHY;

- BBINIOJIHUTH APMHPOBAHHWE BHYTPCHHEU
MOBEPXHOCTH KpEeMmu W KapMaHa C MOMOIIbIO
CETOK M3 KOMITO3UTHBIX MaTCPHAIIOB;

- BBHITIOJTHUTH TEePKPETHUPOBAHHE
BHYTPCHHEH IMOBEPXHOCTH Kpernu OSTOHOM Ha
OCHOBE CYJNb(haTOCTONKOTO IIEMEHTA;

17

- OYHCTUTH MOBEPXHOCTh U apMaTypy ILTUT
TIePEKPHITHS;

- BBITIOJIHATh TOPKPETUPOBAHUE
BHYTPEHHEH IMOBEPXHOCTH IUIMT OETOHOM Ha
OCHOBE CYJIb()aTOCTOHKOTO IIEMCHTA;

- HAHECTM Ha  OTPEMOHTHUPOBAHHYIO
MMOBEPXHOCTh CJIOW THIPOU3OJISIIIHH;

- YCTaHOBUTH HOBYIO JIECTHHILy IO paHee
pa3paboTaHHOMY TIPOCKTY.

BouiBoabl.  BrimonHeHO — 00cienoBaHHE
maxt Ne 10, 3, 1 kaHaIM3aIMOHHBIX TYHHENb-
HBIX KOJUIEKTOPOB B T'. XappKoB. B pesynbrare
o0ciieIoBaHUS YCTAHOBIICHO, YTO KOHCTPYKITUU
IaXT HAXOMAATCA B COCTOSIHMM, HETIPUTOTHOM K
HOpMaJbHOMU sKcIuTyaTanuu (kareropus I1I).

Pa3pabGoTanbl TexHHUYECKHE pEIICHUS U
PEKOMEHIANNN JIJIsl TIPUBEICHUS KOHCTPYKIIHIA
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maxT K  HOPMaJIbHOMY  TEXHHYECKOMY  COBPEMEHHBIE KOPPO3UOHHOYCTONYHBBIE
COCTOSHUIO C YYE€TOM arpecCMBHOCTH CpeAbl.  MaTepHuanbl: OETOH Ha Cylb(arocTolkoM
[IpunsaThle peleHuss MO3BOJAT OOECHeYUTh  LIEMEHTE, CTEeKJIOIIACTUKOBAas KOMIIO3UTHAS
HOPMAJIbBHYIO JKCIUTyaTallui0 MIaXT B TCUCHUC apMmarypa.

20 ner. Ilpu mpoBeneHnu pabOT UCTIOTB30BAHBI
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Anorauis. Ilocmanoska npoonemu. TexHOTeHHI aBapil Ta CTHXiiiHI SBHIIA CHPUYUHIOIOTH PyHHYBaHHA a0o
TIOIITKOKEHHS OyAiBebHUX 00’ €KTiB — criopy i OyniBens. [1ix ymaMkaMu Ta MONMIKOIKSCHUMH KOHCTPYKIIISIME CITOPY/T

MOXYTb 3aJHIIaThCs noTepminti. Haibinpm nommpena TeXHOTEHHA aBapis — ue BUOYyXH MOOYTOBOTO ra3y. 3ajekHO BiJ
napaMeTpiB Ta HanpsMy BHOYXY 3MIHIOETBCSI CTPYKTypa 3aBaliB, y IEpLIy Yepry, po3Mip Ta po3TallyBaHHS YJIaMKiB.
Po30upanHs ynaMKiB KOHCTPYKIIIH Ta IMOIIKO/PKEHUX YacTUH OyiBeJh BUKOHYETHCS 3a HEPAI[IOHAJIBHUMH CXEMaMU,
SKi HE BPaxOBYIOTb XapakTep pylHyBaHb, Ta Oe3 3aco0iB MexaHi3awii, SKi He 3aBXKAM BIAMOBIIAIOTH BUMOTaM ILIUX
poOir. Ile 30inblrye TepMmiHH, TPYJOMICTKICTH Ta BapTicTh X BereHHs. Tomy morpiOHa po3poOKa parioHaJIbHUX
TEXHOJIOTIYHUX PillleHb, BIIIOBIIHIX MAIIMH Ta JIOTICTUKH X IepeMileHHs il epeKTUBHOTO po30HpaHHs pyHHYBaHb
OyniBensHUX 00’€KTiB. Mema cmammi — pO3pOOJICHHS JIOTICTHKH pPAaIliOHAJFHOTO MEPEMIIIeHHs MAalIiH Ta
obnanHaHHs Ha OyIiBEJIbHOMY MalJaHUMKy il 3a0e3nedyeHHs eQEeKTUBHHMX IPOLECiB po30MpaHHS pyHHYBaHb
OyxiBens Ta ciopyn. Bucnosok. JlocBin poOiT i3 po30upaHHs 3pyHHOBaHUX OYAiBEIbHUX 00’ €KTIB MOKAa3ye, MO BOHU
BUKOHYIOThCSI 0€3 ypaxyBaHHS XapaKkTepy pyHHYBaHHS CIIOPYA Ta HE PO3MIISAAIOTh pallioOHAJIbHE NepeMillleHHs MalliH,
10 3YMOBJIIOE 3HA4HHUI pecypcHHUi BTpaTH. Po3poOiieHO cTpyKTypHY Mojenb BXimHOi iH(opmanii uis NpUHHATTS
piweHs i3 po30MpaHHs 3aBaJiB 3pYHHOBaHUX OyaiBeNb, SIKa MICTHTH CKJIQJIOBI YaCTMHM TEXHOJIOTIYHOTO IIpOLECY,
30KpeMa, HasBHICTh TPAHCHOPTHHX MEpPEeX, THIH 3acO0iB MeXaHi3allii Ta HampsMKH ix mepemimieHHs. Ha ocHOBI
CHCTEMH MaCOBOT'0 OOCIyrOBYBaHHS BU3HAYEHO OCHOBHI NMOKa3HUKH B3a€EMOJIi MAILHH.

KurouoBi ciioBa: mexnozenni asapii, pyiinyeannsn 06 ’exmis, 102icmuKa nepemiujeHHs Mauun
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Annotauus. Ilocmanoseka npodnemsl. TeXHOTEHHBIE aBapUU U CTUXWUHHBIC SBJICHUS MPHUBOJAT K Pa3pylICHHUIO

WM TIOBPEXIICHHUIO CTPOUTEIBHBIX OOBEKTOB — COOpPYXKEHUH M 31aHuil. [lon o0soOMKaMH M MMOBPEKAEHHBIMUA KOHCT-
PYKIHSAMH COOPYKEHUI MOTYT HaXOAWTHCS moTeprieBme. Hanbonee pacnpocTpaHeHHONW TEXHOTEHHON aBapHuel sBIs-
IOTCSI B3PBIBBI OBITOBOTO Ta3a. B 3aBHCHMOCTH OT ITapaMeTpOB W HAIIPABJICHUS B3PhIBA U3MEHSETCS CTPYKTYpa 3aBaJIOB,
B IIEPBYIO OUYEpENb, Pa3MEpP U PACIIONIOKEHUE 00JIOMKOB. Pa300opka 00JIOMKOB KOHCTPYKIUI U MOBPEkKAECHHBIX YacTeH
3/IaHMI BBIIOJHAETCS TI0 HEPALMOHAIBHBIM CXeMaM, KOTOpPbIE HE YYUTBHIBAIOT XapakTep paspyllcHuil, n 6e3 cpencts
MEXaHM3aIK, KOTOPbIe HE BCErla OTBEYAIOT TPEOOBAHMSAM ITHX PabOT. DTO yBEIHUYHMBAET CPOKH, TPYAOEMKOCTh U
CTOMMOCTh MX BeleHus. [loaroMy HeoOXxomuma pa3paboTKa palyOHAIBHBIX TEXHOJOTMYECKHX PELICHHUH, COOTBETCT-
BYIOUIMX MallMH M JOTUCTUKU MX NepeMelieHus s 3 GeKTUBHON pa300pKH pa3pyIIeHHH CTPOUTENBHBIX 0OBEKTOB.

ILlens cmampu — pazpaboOTKa JOTUCTUKH PALIMOHAIBHOTO MEpEeMEIIeHHs MAIlliH U 000pYNOBaHUS Ha CTPOMTEIILHOM
IomaaKe st obecneueHns 3PEKTHBHBIX MPOLECCOB pa30OPKHU pa3pyIIeHHH 3MaHAN U COOpYyKeHUH. Bb1600. OmbiT
pabot mo pa3bopke pa3pymIEHHBIX CTPOUTENBHBIX OOBEKTOB MOKA3BIBAET, UTO OHHU BBIMOJIHAIOTCS 0€3 yueTa xapakrepa
pa3pyLICHUs COOPY)KEHHI M HE paccMaTpUBAIOT PAlMOHATIBHOE IEepeMEIleHne MaIliH, KOTOpPOoe NPUBOAUT K 3HAYH-
TEJILHBIM PECypCHBIM HoTepsiM. Pa3paboTaHa cTpyKTypHast MOAEIb BXOJHOM MH(OPMAIIUH JUTS IIPUHATHS PEILICHUI 10
pa3bopke 3aBajioB pa3pyIICHHBIX 3/IaHUH, KOTOpas COAEPIKHUT COCTABHBIE YaCTH TEXHOJOIMYECKOro Ipoliecca, B 4acT-
HOCTH, HAJIMINUEC TPAHCIIOPTHBIX CeTefl, TUIIBI CPEACTB MCXaHU3AllUU U HAITPABJICHUA UX ICPEMCUICHUA. Ha ocnoBe cuc-
TEMbI MaCCOBOTO 00CITY)KMBaHHsI ONIPEeIeHbl OCHOBHBIEC NTOKa3aTeIH B3aUMO/ICHCTBHSI MaIlIHH.

Ki1roueBble cy10Ba: mexnozennvle asapuu, paspyuernue 06b€Km08, JlocucmuKka nepemeujeHus Maulun
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Annotation. Formulation of the problem. Technogenic failures and elemental phenomena result in destruction or
damage of building objects — constructions and buildings. Under wreckages and damaged constructions of building
there can be victims. The most widespread technogenic failure are explosions of domestic gas. The structure of
obstructions changes depending on parameters and direction of explosion, first of all size and location of wreckages.
Sorting out of wreckages of constructions and damaged parts of building is executed on not rational charts, which do
not take into account character of destructions, and without corresponding facilities of mechanization, which answer the
requirements of these works not always. It increases terms, labour intensiveness and cost of their conduct. Development
of rational technological decisions is therefore needed, corresponding machines and logistic of their moving for the
effective sorting out of destructions of building objects. Purpose. Logistic development of the rational moving of
machines and equipment on a site area for providing of effective processes of sorting out of destructions of
constructions and buildings. Conclusion. Experience of works shows on sorting out of the destroyed building objects,
that they are executed without the account of destruction character of building and does not examine the rational
moving of machines, which results in considerable resource losses. Worked out structural model of entrance
information for making decision on sorting out of obstructions of the destroyed building, which contains component
parts of technological process, in particular presence of transport networks, facilities types of mechanization and
direction of their moving. On the basis of the queuing system the basic indexes of machines co-operation are certain.

Keywords: technogenic failures, destruction of objects, logistic of machines moving

IIpo6aema. TexHoreHHI aBapii Ta CTUXiIMHI ~ 3HAYHI obcsru BiTHOBJIFOBAIBHUX T4
SBUIIA  CIOPUYMHAIOTH  pyHHYBaHHS  abo  pATyBanbHMX poOiT. TexHoreHHi kartactpodu
MOIITKOKECHHsT OyMiBeJIbHUX 00’ €KTIB — CIIOPYN  Ta aBapii MOB’sA3aHI 3 TOXKEXKaMH, BUOyXaMmH
1 OyniBens. Ilix ynamkamu Ta mOmIKOMKeHUMU — ra3y (puc. 1, 6), mopyuieHHS HOPM BUKOHAHHS
KOHCTPYKIIISIMA CIIOPYJ MOXYTh 3ajJHIIATHCA  OYyIiBEIbHUX Ta PEMOHTHHX poOiT Tommo [3; 6].

MOTepMiii,  SKUX  HEOOXiMHO  PATYBATh. 3HaYHMX MOIIKO/KEHL O00’E€KTIB 3aBIArOTh
Po3bupanHs  ynmamMKiB ~ KOHCTPYKLIA  Ta  BOEHHI Jii Ta TepopUCTHYHI akTh. Haibimbi
MOIIKOJKCHUX YacTHH OyJiBelb BUKOHYETBCS  MOIIMPEHA TEXHOTCHHA aBapis — BUHOyXHU

3a HepamioHAJTBbHHUMH CXeMaMH, sKi He  moOyroBoro Tra3y [7;10]. 3amexHo Bix
BPaxoBYIOTh XapakTep pyiHHyBaHb, Ta 0e€3  mapaMmeTpiB i HapsAMy BUOYXY, THITy CIIOPY. Ta
3aco0iB  MexaHizamii, sSKi HE 3aBXAM  iX KIJIBKOCTI 3MIHIOETHCS XapakTep pyHHYBaHb
BIMOBIIalOTh BUMOTaM 1ux poOit. Ile  # ymMOBHM BUKOHAHHS pOOIT.

301IbIIIY€ TEPMiHH, TPYIAOMICTKICTh Ta BapTiCTh Bukonanus  pATyBaJIbHUX ~ pobiT Yy
ix Benenns. ToMy po3poOieHHs pamioHATBPHUX  Bipmenii, MicTax JIHITTPOTIETPOBCHK,
TEXHOJIOTIYHUX pillleHb, BIAMOBIAHMX MamMH  €Bmaropis, XapkiB, MexaypedyeHcrK, B Itaii
Ta JIOTICTUKH iX TIEpeMIilIeHHs TMiJ dYac [2; 3] mokazaiio, 1110 3aBaJH, il SIKUMHU MOXKYTh
po30upanHs 3pyHHOBaHUX OyxmiBenpHHX ~ OyTH moOTepmini, mNOTpiOHO po30uparud 3a

00’ekTiB 200 IX MOIIKOMKEHUX YaCTUH — HalKopoTmmid TepMmiH — 6.8 romua [13].
BaXXJINBA HAYKOBO-TEXHIUHA MpodeMa. ABapiifHO-psATYBalbHI ¥ BIJHOBJIIOBAJIbHI

Ananiz nyoaikamiid. byniBenpHi 00’€kTH  poOOTH BHKOHYIOTH MiApo3aiau Jlepkcmyxou 3
MOXYTh OyTH 3pyHOBaHUMU a00  Ha;3BMYAMHMX  cUTyalii Ta  OyziBenbHI
TOIIKO/DKCHUMH  Bifl il TMPUPOIHUX SBHUIIL oprasizariii, SKi MarOTh BIHChKOBE 1 Oy/liBeTTbHE
3emiuerpycy (puc. 1,a), myHami, yparaHy, MaTepianbHO-TexHIYHEe 3a0e3neuenns [12]. s

3cyBy, moBeni [1;8]. CruxiiiHi gmxa  po30MpaHHS 3pyWHOBAHHUX OY/IBENIb Ta CIOPYI
CYONPOBOKYIKOTBCS BCJIMKHMU JIFOACBKHUMU Ta BUKOPUCTOBYETHCA piSHOMaHiTHa TeXHiKaI
MaTepiaJbHUMU BTpaTaMH, SKi BHU3HAYalOTh
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€KCKaBaTOpH, HaBaHTaXyBadi, OyJIbI03€pH,
KpaHH, MEXaHI30BaHUN 1HCTPYMEHT.

3anmexxHo Bim  00Ociary pyHHYyBaHb — Ta
MOJIMBOCTI ~ pO3TallyBaHHSI  OyAiBeTbHUX
MaliiH Ha 00’€KTI 11X BHUKOPUCTOBYIOTH
omHoYacHO abo moueproBo (puc.?2). Ilpum
bOMY BpPaxoBYIOTh HasIBHICTh HE
3a0JIOKOBAaHUX  yJaMKaMH  TPAHCIIOPTHUX
Mepex (aBTOIOpIT) I PyXy TEXHIKH Ta
aBTOTpaHcnopry [4;9]. VYinamku i3 3aBany
HaBaHTAXYIOTh y  aBTOTPAHCIOPT IS
BHBE3EHHS Ha MOJITOHM JJIsl CKJIaayBaHHS a0o
nepepoOKH IS TOBTOPHOTO BUKOPHUCTAHHS.

Puc. 1. Hacnioxu mexnozennux asapii:
a — 6i0 3emnempycy y Imanii (2016 p.);
6 — 610 6ubyxy 2azy ¢ Meacodypeuencory (2016 p.)

Henomiku TEXHOJIOTIYHUX POIIECiB
po30upaHHsl 3aBaliB — 1€ HEOOXIAHICThH
3aBEJICHHS BpPYYHY CTPON aBTOKpaHA IIiJl
ylaMKH, [0 HE 3aBXId MOXIMBO U
HeOEe3IeuHoO, a TaKOXK HEOOX1OHICTE
BUKOPDUCTaHHS  KIBIIEBHX  MAlUH  JJIs

po30upaHHs IpiOHUX yIaMKiB.

B okpemux Bumagkax po3OHpaHHS yJaMKiB
BUKOHYETBCS TperepHrM oONagHaHHAM a0o
TiApaBIIYHUMH HOXUIIMU Ha 0a3l KpaHiB Ta
eKCKaBaTOPiB. [X BUKOPHCTOBYIOTH Oe3 aHami3y
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XapakTepy pydHyBaHb 00’€kTiB. BimcyTHi
NOCHIPKEHHS 3 BU3HAUEHHSA KUIBKOCTI Ta

CTPYKTYpH MallliH, a TaKOX pamiOHaJIbHUX

CXeM iX MepeMilleHHsl y Mpoleci po30upaHHs

a0o0 BITHOBJICHHS TONTKOHKCHUX Oy TiBEIb.
BN : ., o

|

I'

Puc. 2. Cxema poscmarnosxku ma nepemiujents Mawium
npu po3OUPaHui pytiHyeans:
a —y Imanii; 6 — y Meosicdypeuencoky

Merta craTTi — pO3pOOJCHHSA JIOTICTUKA
pallioHaTbHOTO  MEpPEeMIlIeHHS MalluH  Ta
oOmagHaHHA Ha OyAiBeIbHOMY MailaHYUKy
st 3a0e3neueHHs  €(EeKTUBHUX  MPOIECIB
po30upaHHs pyiiHyBaHb Oy/IiBEJb Ta CIIOPY/I.

PesyabraTi  fmociaimxenns. ['padiuHoro
iHTepIpeTalielo  podiT 13 pO3YMIICHHS
TEpUTOpill  BiA  MOBHICTIO  3pyHHOBaHUX

00’exTiB 200 BiHOBJIICHHS THX OYIWHKIB, SIKi
3pyHHOBaHI YacTKOBO, € CTPYKTypHa MOJEJ]b
BXimHOT iH(oOpMamii 1S TPUHAHATTA pIilIeHb
00 pPO30MpaHHs 3aBajliB  3pyHHOBaHHX
OyxiBenb, IMOKa3aHa Ha pPHUCYHKY 3. Moxenb
JI03BOJISIE CIUIaHYBaTH palioHajgbHe
niepemMimieHHs 3aco0iB Mexanizartii [11; 14].
Jns  3pyiiHOBaHOro o00’ekta A Ta
Xapaktepy Horo pyHHyBaHHS P B3aeMOIiIO
3aco0iB MexaHizauii /), Ta TpaHCIOPTHHUX
3aco0iB  E,, MOXIWUBO HaBECTH Yy BUTISIL
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po3miueHoro rtpada (puc.4) cTraHy CHCTEMH
MacoBOT'0 00CITyroByBaHHS [5].

KoxHuii cTraH CcHCTEMH I103HAYA€ThCA
NPSIMOKYTHUKOM 1 MOX€E TEPEXOAUTH B IHIIUN
cTaH (3MiHa KIJTBKOCTI 3PYWHOBAaHHX 00’ €KTIB,
pATYBaIbHOI Ta  TPAHCIOPTHOI  TEXHIKH,
XapakTepy pyrWHyBaHHS OyIiBI1).

Jns Bu3HaueHHs WmoBipHocTi P, F,...I, ToTO,
1o B CHCTEMI 3HaXOAUTBCA «m» BUMOTI'
(TpaHCTIOpTHI 3aco0H), i TakoX WMOBipHOCTI P,,
F,..I, TOro, mo B CHCTEMI 3HAXOIMUTBCS (M)
KaHaJIiB 0OCIyroByBaHHS (3aco0M MexaHizamii) 3

BHKOPHUCTaHHSAM CUCTEM THITHIX
nrdepeHIialbHIX PiBHSHb BU3HAYAETHCS:
mly "
=——P,, (M

"o(m-n)!°
ne P, — WMOBIPHICTH TOTO, IO B CHUCTEMI
3HAXOMUTBCS ~ «m»  BHMOT, TOOTO  KaHal
00CITyTOBYBaHHS 3aWHATHI 1 B Uep3i 3HAXOAUTHCS
(m-1) Bumora;
P, —  HiMOBIipHICTB
00CITyTOBYBaHHS;

NPOCTOK  KaHaly
¥ — KoeiI[IEHT 3aBaHTAKCHHS CUCTEMU.
CepenHe 4mCcIO MallWH, sKi TepeOyBalOTh y
CHCTEMI:

a

ISSN 2312-2676

R m 1
Ncuc:ZnRt:m__(l_PO)’ (2)
n=1 ‘//

ne m= N cuem +l(1—PO),
W

L(l_ P)) — 4MCIIO BUMOT, siKi nepeQyBaioTh

30BHI CHICTEMH.
CepenHe 4YmCIIO MamiuH, sSKi mepeOyBalOTh y
qyep3i:

N, =Y (-1p. (3)
Cepenniii yac nn;ocmm MAIIMH y CUCTEeMi:

by = Z_ Nt - 4)
CepenHiii yac YeKaHHS MAIUH y Yep3i:

Luex =1Tnp — 1. (5)
Bupazu (1) — (5) H03BONAIOTH BHU3HAYUTH

OCHOBHI TOKa3HWKH TPOLECY OOCITyroByBaHHS

BeJyYUMH MallliHaMH (3aCO0M MeXaHi3aIlii) BUMOT
(TpaHCIIOpTHI 3aCO0M).

Puc. 3. 306pasicenns (a) ma modens (6) 6xionoi ingpopmayii 0ns nputinsmms piuteHs i3 po36UpanHs pyuHy6aHs:
A — 3pyuinosanuii 06 ’ckm; n — Kinvkicms 00 ‘ckmia; b — 0yodiena abo cnopyoa; B — nasenicms mpancnopmuux mepedic (Oopie,
npoiz0is); 0 — kinbkicms npoizois, I’ — 3acobu mexanizayii 013 po3OuUpants pyiuHysans ma ix nepepooxu, M — munu MawuH ma
N — kinokicmo,; E — 3acobu mexanizayii mpancnopmuux podim,; m — KilbKicms 00uHuyb mparcnopmy, 3 — zaean; P — xapaxmep
DPYUHYBAHHA, M — KiTbKiCMb 3pYUHO8aHUX N08epXoHb 00 ekma,; CM — cknao-matldanyux ynamxie nopyy 3 06’ ekmom;
CII — nonizon ynamxis, k — kinokicmo cknaois; 1, Il, 11l — 30nu suxonanus podim: na o6 ’exmi, Ha MAtioan4uxy, no3a 0o’ €Kmom
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T-A T-1)A (Tn+13  (Tn)h 2 3
Po [~ P [P [F R Pua [ Pu [ M Pua [ P2 [ P [ 7 P
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Puc. 4. Posmiuenuii epagh cmany cucmemu.
a — ons kauany obcnyeogysanus K1, 6 — onsa kanany obcnyeoeysanns K2; 6 — 0na kanany obcayeoeyeanns Ki. P, F, I —

UIMOBIpHICMb 8iONOGIOHOI NOOIL; A — IHMEHCUBHICb HAOXOONCEHHS 6UMOR2; [L — IHMEHCUBHICb KAHATLY 00CIY208Y8aHH S

BucnoBku. 1. JlocBinm poOiT i3 po30OupaHHs 3aBajiB 3pyWHOBaHMX OyIiBeNb, SKa MICTUTh

3pyHHOBaHUX OyIiBeNbHUX 00’€KTIB MOKa3ye, LI0 CKNaZoBI YaCTHHH TEXHOJOTIYHOTO  TMpOIEcy,
BOHM BHUKOHYIOTBbCS 0€3 ypaxyBaHHS XapakTepy 30KpeMa, HAasBHICTh TPAHCIOPTHUX MEPEK, THUIH
pyWHYBaHHS  CHOpPYyX Ta HE  PO3TIANAIOTH 3aco0iB MexaHi3aIlii Ta HalPsIMKH iX TIePEeMIlIeHHS.

palioHaIbHE MIePEMIIIICHHS MalIlIVH, 1o 3.Ha OCHOBI CHUCTEMU MAacoBOr'0
CIIPUYMHIOE 3HAYHIX PECYpPCHIX BTpaTH Ta HaBiTh 00CITyroByBaHHsSI BHU3HAY€HO OCHOBHI MOKa3HUKH
3aru0ens JIoIeH. B3a€EMO/IIi MAaITHH.

2. Po3po0isieHO CTPYKTypHY MOJIENb BXI1JIHOT

iHpopMaLii AN NPUHHATTS pillleHb 13 po30upaHHs
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AnHotanust. ITocmanogeka npoonemer. CtaTtbs COAEPKHUT CBEJCHUS O METOAAX M IPHHIUINAX IUIAHUPOBAHMUS,
UCIIONIB3YEMBIX TIPH TPOBEACHUM OSKCIEPHMEHTAIBHBIX HCCICNOBAHUM WHBEKIMOHHON TEXHOJIOTHH CO3/aHMs
NPOTUBOMMIBTPALIMOHHOTO 3KpaHa. CyIIecTBYOLIHE CIOCOObI CO3/IaHMsl TPOTUBOMMIBTPALIMOHHBIX YKPAHOB M 3aBEC
peLIaoT BOMPOCHI 3alUTHI TPYHTa B MECTAX PACIIOJI0KEHHS BOJIOYIIOPHOTO CJIOSl Ha HEOOJIbIION riyoune. OqHaKo Juis
VYKpauHbl Ha OOBEKTaX 3aXOPOHEHMsS PAAMALMOHHBIX W JIDYTMX OTXOJOB SIBJISETCS aKTyaJbHBIM BOINPOC 3allMThI
MIOJI3€MHOTO MPOCTPAHCTBA B MECTax C NIyOOKHMM 3ajieraHieM BOJOYIOpHOro cios. Kiaccuueckue MeToibl He MOTYT B
MOJIHOM Mepe pemmTh Takue 3agadn. HeoOxoanmmo pa3paboTaTh MHHOBALMOHHYIO TEXHOJIOTHIO CO3JAaHUSl TAaKOTO
9KpaHa, KOTOPBIM OyleT 3ajieraTb ayTEHTHYHO MOJOIIBE 3aIIMIIAeMOro O0bEKTa, Ha NPOEKTHOH TIiayOumHe. [lns
MIPOBEJICHUST HKCIIEPUMEHTOB HEOOXOIUMO BBIOpaTh HanOojee 3HaYMMBIN MOKa3aTelb M TEXHOJIOTHMYECKHe (haKTOPBI,
OKa3bIBAIOLINE HA HETrO BIMsAHHE. [Ipe/okeHHas TEXHOJOTHS MPElyCMaTpPUBACT MAJOM3YUYECHHbBIE TEXHOJIOTHYECKNE
pelIeHNs, IPUMEHEHNE KOTOPHIX B KOHEYHOM HTOre MOJDKHO IIPUBECTH K MOJNYYEHHIO NPOTHBOGHMIBTPALMOHHBIX
9KpaHOB C 3a/laHHBIMU CBoOlicTBaMHU. I[ens uccnedosanus — 1oa0d0p TEXHOJOTHUECKHX MapaMeTpPOB MHBELUPOBAHMUS,
IUTAHUPOBAaHKWE HKCIIEPUMEHTOB M BBIOOp IMOKa3arels, XapakTepusylomero 3¢dexTuBHy0 paboTy 3KpaHa, a TaKxke
W3y4YeHHE BIMSHUS TEXHOJOTHYECKHX I1apaMeTpoB Ha KOI(GGHUUIMEHT (QUIBTpAllMM 3aIIUTHOTO 3KpaHa. Bwigod. B
pe3yibTaTe MpPOBEICHHUS SKCIEPHMEHTOB OMPE/IEICHBI OCHOBHBIE TEXHOJOTMYECKHE (AKTOPBI, KOTOPHIE OKa3bIBAIOT
CYIIECTBEHHOE BIHMSIHHE Ha M3y4aeMbI MOKa3aTelb, 1 YPOBHU BapbUPOBAHUS 3THX (PaKTOPOB, UTO, B CBOIO OUEpPEb,
JaeT BO3MOXKHOCTH OIPEACIUTh ONTHMAIbHBIE TEXHOJOTMUECKHE TMapaMeTpbl CO3IaHUs JKpaHa, KOTOPBIHA
COOTBETCTBYET BCEM 3aJaHHBIM CBOMCTBAM M XapakTepucTukaM. Ha OCHOBaHMU CepHM 3KCIEPHMEHTOB BO3MOXHO
MOTY4UTh ONTHMAJIbHBIE COCTaBbI ISl PA3JIMYHBIX BUIOB IPYHTOB.

KirwueBbie ciioBa: 3011414me112 IKpaH, 6odonenp0Hu14aeM0c‘mb, COKpauwjeHnoe njaanupoeanue, IKCnepumenmaibHo-
cmamucmuvdeckoe MO()@JZMPO@(ZHME
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Anorauis. Ilocmanoska npoonemu. CtarTs MICTUTH BIZOMOCTI PO METOAW i NMPUHIWIN IUIAHYBaHHS, SKi
3aCTOCOBYIOTBCS  JUII  TIPOBEICHHS  €KCIIEPUMEHTAJIbHHUX  JOCHIIPKEHb IH'€KIIIHOT TEXHOJNOTII CTBOPEHHS
npotudiIbTpaniiHoro ekpana. IcHyrul crocoOu CTBOpeHHs MPOTH(LIBTPALIITHUX €KPaHIB 1 3aBIC BUPILIYIOTh TUTAHHS
3aXUCTy IPYHTY B MICISX PO3TalIyBaHHS BOJOTPHUBKOTO IMIapy Ha HEeBENHKili rimOuHi. OqHak a1 YkpaiHu Ha 00'ekTax
MTOXOBAHHA pajiamiiHUX Ta 1HIIMX BIAXOIB HAATO aKTyaJbHE MUTAHHS 3aXHCTy MiA3€MHOTO MPOCTOPY B MICIIIX 3
IIMOOKMM 3aJIsiTaHHsM BOJOTPHUBKOro miapy. KilacuyHi MeToanM He MOXYTh IIOBHOIO Miporo mpobieM. HeoOximHo
PO3pOOHTH IHHOBALIHY TEXHOJIOTIF0 CTBOPEHHS TaKOTO €KpaHy, SIKUil Oyjae 3aysraTd ayTeHTHYHO MiJIOUIBI CHOPY.H,
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[0 3aXWINAETHCS, HAa MPOCKTHIN TuOuHi. g mpoBeaeHHS eKCIepUMEHTIB HEOOXiTHO BHOpAaTH HAWOIIBIN 3HAYNMHN
MOKa3HMUK 1 TEXHOJOTIYHI ()aKTOpH, [0 BIUIMBAIOTH HAa HHOTO. 3alpOIOHOBAHA TEXHOJIOTIA mepeadadac MalOBUBYECHI
TEXHOJIOTI4YHI PpIIICHHS, 3aCTOCYBaHHA SKHX Yy KIHIEBOMY MiACYMKy IIOBHHHI TIPHUBECTH O OTPHUMAaHHSA
npoTH(UIBTPAIIfHAX eKpaHIB 13 3aJaHUMH BIACTUBOCTIMU. Mema 0ocidxcennn — miadip TEXHOIOTIYHKUX TapaMeTpiB
IH'€KTyBaHHS, IUIAaHYBAaHHS EKCHEPHMEHTIB 1 BHOIp ITOKa3HMKA, SIKIIO XapakTepusye e(eKTUBHY poOOTy ekpaHa,
BHBYCHHS BIUIMBY TEXHOJOTIYHHX IapaMeTpiB Ha KoedimieHT (impTpamii 3aXucHOTO ekpaHa. Buchoeok. BusHaueHO
OCHOBHI TEXHOJIOTIUHI YMHHHUKH, SKi BIUTUBAIOTH Ha JOCIHIIKyBaHWH MOKAa3HWK, Ta PiBHI BapiloBaHHS IMX (pakTopiB,
IO, Y CBOIO Yepry, a€ MOXIHMBICTb BH3HAYMTH ONTHMAJbHI TEXHOJOTIYHI [apaMeTpH CTBOPEHHS €KpaHa, SKUH
BiAMOBia€ BCIM 3aJaHUM BJIACTUBOCTSAM 1 XapakTepucThkaMm. Ha mifcTaBi cepii eKCepuMeHTIB MOXKIMBO OTPHUMATH
ONTUMAJIBHI CKJIQAX IJISl PI3HUX BHUIIB IPYHTIB.

KarouoBi caoBa: 3zaxucnuil expan, 6000HENPOHUKHICMb, CKOPOYEHe NIAAHYEAHHS, eKCHePUMEHMALbHO-CIAMUCIUYHE
MOOeNOBAHHSL

INJECTION TECHNOLOGY RESEARCH OF THE PROTECTIVE SCREEN
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Annotation. Formulation of the problem. This article contains information about the methods and the planning
principles used in experimental research study of the injection technology of impervious screen. Today, there are ways
to create impervious screens and curtains solve soil protection issues in the field impermeable layer arrangement at a
shallow depth. However, for Ukraine, in the burial sites of radiation and other wastes is urgent issue of protection of
underground space in places with deep impermeable layer. Classical methods can not fully solve such problems. To
solve them, you need to develop innovative technology to create such a screen, which will lie authentic sole object to be
protected, at the project depth. For the experiments, it is necessary to choose the most important indicator, and
technological factors affecting it. This is due to the fact that the proposed technology provides for lesser known
technical solutions, the use of which should ultimately result in impervious screens with desired properties. Goal. The
aim of this study is the selection of technological parameters of injection, design of experiments and the selection of
indicators characterizing the efficient operation of the screen. Such constructs must first have almost zero permeability.
In this paper, it was of interest to study the influence of process parameters on the filtration rate of the protective screen.
Conclusion. As a result of the design of experiments, the basic technological factors that have a significant effect on the
studied parameters. varying levels of these factors are also identified, which in turn makes it possible to determine the
optimum process parameters creating a screen that meets all the desired properties and characteristics. Based on a series
of experiments it is possible to obtain optimal formulations for different types of soils.

Keywords: shield, water resistance, abbreviated plan, experimental and statistical modeling

ITocranoBka npoodsaemMbl. Anamuz  YepHoObuibeckoit ADC. B paifoHe maHHBIX
npo0seM, BO3HHUKAIOIIMX IPU 3aXOPOHEHUWH MOTMIBHMKOB  BOJOYIOPHBIE CJIOM TpYyHTa
nociuencTBuil aBapuu Ha YepHoObuTbcKo ADC, HaxonsaTcs Ha OosblIoN TyOuHe 1100 BOoOoOIIEe
MoKa3aJl, YyTo IO MaciurtabaM BO3JEHCTBMS M OTCYTCTBYIOT. Kiaccmueckme  Meronbl  He
HEOOXOAUMBIM (PUHAHCOBBIM M TEXHHUYECKUM  IIO3BOJIIOT CO3/aTh MPOTUBO(MMIBTPALMOHHBIN
pecypcaM  BeIyliee ~ MECTO  3aHMMAIOT JKpaH B TaKMX YCJIOBUSAX. YCTPOWCTBO
JOKaIN3alMsg  3arps3HEHUHM M CHIKEHHE 3allUTHOIO IKpPaHa BO3MOXKHO C NPUMEHEHHEM
SMHCCHUH  paJAMOAaKTHBHBIX  BEIIECTB B crnoco0a  TOPU3OHTAJIBHO  HAIPaBIEHHOTO
okpy»xatomryto cpeny. OrmedeHo moctyruieHue OypeHus. OH MO3BOJHUT 3allUTUTh TPYHTHI U
paZiMOHYKIMIOB B TPYHTOBbIE BOJBl U3 IOJ3EMHBIC BOJbl OT MUTPAIMH 3arps3HSIOIUX
MHOTOYHCJIEHHBIX BpPEMEHHBIX MOTWIBHMKOB BemiecTB. 1o  okoino 800  TpaHuiei,
paznOAaKTUBHBIX OTXOIOB B 30HE COOPYXEHHBIX B OOJBIIMHCTBE CiIy4daeB 0e3
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JIOCTaTOYHOTO O0eCTeueHuUsI UX FrepMETUYHOCTH.
YerpoicTBo MPOTUBO(UIBTPALIMOHHBIX
9KPaHOB IMO3BOJIUT PEIIUTh JAAHHYIO IPoOiieMy
[1-3].

Anamm3  nyOuaukaomii.  [IpenyoxeHbl
MHOT'OYHCJIEHHbIE CTIOCOOBI yCTpoiicTBa
MPOTUBOGUIBTPAIIMOHHBIX SKPAHOB, OJHAKO UX
aHau3 TI0Ka3aJl HU3KYI0 SKOHOMHYECKYIO H
9KOJIOTUYECKYIO 3¢ PeKTUBHOCTD [4-8].
CrnenoBarenbHO, pa3paboTka HOBOTO
MHHOBAIIMOHHOT'O CI0c00a 3alluThl TOA3EMHOTO
MPOCTPAHCTBA MO WHBEKIMOHHONW TEXHOJIOTHH
SIBJISIETCS] aKTYaJIbHOM 3aja4€eH.

Hacrosiiee HCCIEI0BaHNE obnazaer
HECOMHEHHON  DJKOJIOTMYECKOHM, a  TakKkKe
COLIMAIBLHOM 3HAYMMOCTBIO, TaK KaK ITO3BOJIUT
3alllUTUTL  HAceJIeHWe  OT  IOCJIEACTBHI
3apakeHHsl 3arps3HEHHON  paJuOHYKIUIAMHU
BOJIOM.

Henap wucciaenoBaHusi — ONpeIeeHUE

3aKOHOMEPHOCTEHN BIMSAHUSA TEXHOJIOTHMUYECKUX
napaMeTpoB HMHBEIIMPOBAHUS HAa MPOTHBO-
(GWIBTPallMOHHBIE CBOWCTBA 3AIIMTHOTO SKpaHa.

N3iaoxenne MaTepuasa. 3alluTHBIA 3KpaH
IPEJCTABISAET COOOM COOPYKEHHUE, COCTOSIIEE
U3 TpyHTa OCHOBAaHHUS, NPHOOPETAIOIIETO,
BCJIEICTBHE MHBELIMPOBAHMUS, MIPOTUBO-
(GUIbTpaLlMOHHBIE CBOMCTBa U
MPEMNSITCTBYIOLIETO HOCTYTIJICHUIO
3arpsA3HEHHBIX BOJl B IOA3EMHbIE HCTOYHHUKHU.
OCHOBHBIM TMOKa3aTelleM, Ha KOTOPBIA BIIMSET
COBOKYIHOCTb TEXHOJIOTHYECKUX IapaMeTpoB,
aBisieTcss kodpdunuent ¢uinprpanuu. B cBoro
ouepesib, TEXHOJIOIMYECKHE MapaMeTpbl MOXKHO
pa3aeNnuTh Ha JIBE TPYIIIBL:

* TapameTpsl, BIIMSIOLIUE Ha
3aKOHOMEPHOCTH pacrnpeneneHus
MHBELUPOBAHHOIO COCTAaBa B IPYHTE;

* KOHLEHTpalus KOMIIOHEHTOB B pacTBOpE

u ux CIIOCOOHOCTH 00pa3oBBIBATH
MPOTHBO(MMIBTPALIMOHHBIN CJIOH B TPYHTE.
Tak KakK OCHOBHBIM CBOMCTBOM

MPOTHBOMMIBTPAIMOHHOTO JKpaHa  SBIISETCS
€ro BOJIOHENPOHHUIIAEMOCTh, OBUIO PELICHO
UCIOJIb30BAaTh OCHOBHBIM II0KA3aTEIEM TaKylo
XapaKTepUCTUKY TpyHTa Kak KO3(PQPHUIHUEHT
¢buIbTpanum.

IToka3aTenu u (paKkTOpbl, OKA3BIBAIOIIHE
Ha Hero Hau0o.1b1Iee BJIAMSIHHE:
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Xi KOHILIGHTpalus  BEHIECTB B
MHBELUPYEMBIX COCTaBax, KOTOpas MpUAaeT
MECYaHOMY TPYHTY MPOTUBOGUIBTPALIIOHHBIE
cBorcTBa.  JlaHHBIM  mapameTp  ABIIAETCS
KJIFOYEBBIM, TaK KaK TIpPYHT OCHOBAaHMS
MPENsTCTBYET  MPOHUKHOBEHHUIO  PacTBOpa
CKBO3b HHBEIUPYEMYIO TOJNILy. B 3TOi CBsI3M
KOHIICHTpAIlMsl ~ pacTBOpa  JOJKHA  OBITh
JIOCTATOYHOHM, dTOOBI OOpa3oBajcs IKpaH,
oOJamaromui MaKCUMaJIbHOU IIPOTUBO-
(GUIBTPAaMOHHON CTIOCOOHOCTBIO.

OnHako  CyIIECTBYET  JUMUTHUPYIOIIUI
(dakTop — BSI3KOCTh MHBEIIUPYEMOT'O PacTBOpA,
KOTOPBIN BIIUSET HA IPOHUKHOBEHUE MaTepuaia

B TNPOMEXYTKM  MEXAy  JUCHEPCHBIMU
yacTHLlaMU  IiecyaHoro rpyHra. CoryacHo
HOPMAaTUBHBIM JOKyMEHTaM [2; 31,

JIOTyCcKaeMass BA3KOCTb JUIsl TJIMHUCTBIX U
IJIMHOLIEMEHTHBIX ~ PACTBOPOB  HAXOJUTCS B
CIIEIYIOIIMX Tpeaeiax:

18-30 ¢ nmns BA3KOCTH, OMpENENIIeMOM
BuckosumerpoM CIIB-5 o6semom 700 mi;
2643 c nns BA3KOCTH, ONPENessieMOi
BHUCKO3uMeTpoM «Boponka Mapiay, o0bEMoM
1 000 mu1.

X5 JIaBJicHWe HarHeTanws (IoJauu)
HMHBELMPYEMOIO PacTBOpa B TPYHT OCHOBAHMSL.
JlaBneHue HarHeTaHWs SIBISETCS KIIIOUEBBIM
napaMeTpoM,  BIMSIONIMM  Ha  JaJbHOCTb
pacnpoCTpaHEHUs] COCTaBa MHBEKLUU B TOJIIE
rpyHra. JlaHHbli (akTop OYEHH BaXKEH B
HKOHOMHYECKOM acIIeKTe, TaK KaK
COBPEMEHHBIE IIPOMBIIIIJICHHbIE HAacOChI
MO3BOJIAIOT ~ JTOCTMYb  3HAYCHUM  JaBJICHMS
BIUTOTH 10 100 aT™M U BBIIIIE, IPH STOM TO3BOJISIS
YBEJIMUUTh PACCTOSIHUSI MEKIY TOPU30HTAIBHO
poOypuBaEMbIMU CKBa)KMHaMH, 4TO
YACLIEBIISAET MPOEKT.

X3 MPOJIOIKATENBHOCTD
UHBCLIMPOBAHUS. daxTop
MO3BOJISIET YCTaHOBUTH MpSIMYIO0
IPONOPLUOHAIBHYI0  3aBUCUMOCTb  MEKIY
BPEMEHEM  MHBEKIIMM U  KOHIIEHTpalueu
JENCTBYIOINX BELICCTB pacTtBopa B
paccMaTpuBaeMOl  TOJNINE, YTO BIUAET Ha
IPOTUBO(QMIBTPALMOHHBIE CBOWCTBA IPyHTA.

[Ipn MOJEIUPOBAHUU rpouecca
MHBCIIMPOBAHMS 32 OCHOBY B3ATa COBPEMEHHAs
TEXHOJOTMSl TOPU3OHTAJILHO HAIPaBIEHHOTO
OypeHusi, KOTOpas IO03BOJSIET O0Opa30BHIBAThH

nporiecca
JUTUTEIILHOCTH
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MPOTHUBOPUIBTPAIIMOHHBI  TOPU3OHTAIBHBIN
9KpaH IMOJ 3arpsA3HEHHBIM 00BeKTOM. {7151 3TOTO
co3/71aH JIA0OPATOPHBIA CTEHI, MOJCITUPYIOIIHI
MEPICHIUKYISIPHOE OCH OypeHHsI CEeueHHE, B

KOTOpOM  IOJ  Bo3jeiicTBHEM  paboumx
napaMeTpoB UHBELUPYEMBII pacTBop
pacmpocTpaHsieTcss Ha pPa3IMYHOM OT MecTa
BBOJIa  pacTBOpa  pacCTOSHUU.  Bpraemss
CPEMHHYIO YaCTh CEUCHHS, MOXKHO MOJYYHTh
NpEeACTaBICHHE O  XapakTepe  HM3MEHCHHs
KodpunmenTa GpuabTpayy.

[Tpn nozabope COCTaBJISIFOLIIIX

WHBELIUPYEMOTO pPacTBOpa OBLIM ONpEAeTICHBI
CIIE/TyFOIIIE TapaMEeTPBI:

* BBIP@KEHHAss CIOCOOHOCTH MPOSBIATH
ruapodoOHbIe CBOWCTBA WM CIHOCOOHOCTH
00pa30BBIBATH YCTOWYMBYIO CTPYKTYPY;

* JKOJIOTHYECKas 0€301macHOCTb "
11e71ec000pPa3HOCTh WCTIOTb30BaHUS
COCTaBJISFOLIHX;

* TEXHOJOTMYHOCTh TIPH TPOU3BOICTBE
paboT (xopolasi CMENIMBaeMOCTb, YyI00CTBO
MIPU U3MEPEHUU IPONOPLUM U T. 11.).

ITocpencTBom aHanu3a aKTyalbHbIX
UCCIIEIOBAaHUH 1O TeMe PabOTHl yCTAHOBIIEHO,
4TO  3asBJIECHHBIM  IpHUHLOUIAM  Haubojee

COOTBETCTBYIOT CJICTYIOIINE COCTABIISIONIHUE:

* OCHTOHHUT KakK BEIIECTBO, OO0Jafarolee
HamOojee  BBIPAKCHHBIMA  TUAPOGOOHBEIMHU
CBOMCTBaMU;

* TMOPTJAHIIEMEHT MapKu HE MEHee
M400 kak BermiecTBO, oOJamaromiee Hanbolee
BBIDQ)KCHHBIMH ~ CBOMCTBaMU  OOpa30BBIBAThH
CTPYKTYpy U3 4YacTHI[ TpyHTa B YCJIOBHSX
00BOJHEHHOCTH;

* THIPOCUJIIMKAT HATpus (3KUIKOE CTEKJIO)
KaKk BEIIECTBO, SBIISIIONICECS CHUHEPTUCTOM U
WHTEHCU(UKATOPOM CBOMCTB JIBYX JAPYTUX
COCTaBIISIOIINX.

OCcoOEHHOCTBIO IJIAHUPOBAHUS
SKCTIIEPUMEHTOB SIBJISIETCS TO, YTO B KaXKIOM
OIIBITE o ONpPEIETIEHHOMY 3aKOHY
OJTHOBPEMEHHO BapbUPYIOTCS Bce (hakTopsl [4].

B pacuerax naHHOro MCCleI0BaHUS OLIEHKY
BIUAHUS (DAaKTOPOB PEIICHO HCKaTh B BHUIE
JUHEHHON (YHKIIMH OTKIHKA: [5]

Y=Byxo+B;x;+B>x:+B3x3+B23xx2x3, (1)

rae: Y — GbyHKIUs OKIIMKa;
Bi — ko> punmeHTs perpeccuu;
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X; — U3MeHsIeMbIe (aKTOPBI.

beun IIPOBEJICHBI TpH cepuu
JKCIIEPUMEHTOB, KaXJas M3 KOTOpPBIX JaBajia
HE3aBHCHMYIO  OLIEHKY  3aKOHOMEpPHOCTSAM
BIMSHUS B  KOKIOM U3 TpEX rpynn

UCCIIEyEMBbIX TEXHOJOTMYECKUX IapaMeTPOB.
CrnenoBarenbHO, B pe3ysbTaTe 3KCIEPHUMEHTOB
ObUIO TOJIyY€HO TPU CTATUCTHYECKUX MACCHBA
JTAHHBIX, UCII0JIb30BAaHHbIX JJIs1 OLEHKHU BJIUSHUS
KaX/10r0 U3 (pakTOpOB Ha KOHEUHBIN pe3ysbTaT
OMbITa, XapaKTEPU3YIOUINX 3alUTHbIE KayecTBa
9KpaHa B BUJE QYHKIUHU OTKIMKA.

Paccmorpum  umccnemyemble  (akTOpel B
Kax 101 u3 BBIJICTIEHHBIX rpymn
TEXHOJIOTMYECKHUX ITapaMeTpOB.

Jns  mepBoi  rpymmbl, OXBaThIBAIOLIEH
TEXHOJOTUYECKHE apaMmeTpsl pexuma
UHBELUUPOBaHMS, OBUIO PpELICHO BBIICIUTD
cienyromme (hakTophl:

1. Konuentpauus B UHBELUPYEMOM
pacTBOpE OCHOBHOTO  BSDKYLIETO, KOTOpPOE
o0pa3yeT NpOTUBO(PUIBTPALIMOHHYIO TUICHKY.

2. JlaBnenue HarHeTaHus (moxaun)
HMHBELUPYEMOI0 paCTBOPA B TPYHT OCHOBAHUS.

3. [IpoaomKUTENnbHOCTD nporecca
MHbBELUPOBAHMUS.

@®akTophl, BbIACIECHHBIE BO BTOPYIO IPYIILY
napaMeTpoB IO OMNPEACICHUIO ONTUMAJIBHOTO
COCTaBa pacTBoOpa:

1. Konuentpauus
MOPOILIKA B €AUHUIIE PaCTBOpA.

2. KoHueHTpauus NopTiaHeMeHTa.

3. KonueHTpanus rupocuinKaTa HaTpHsl.

OEHTOHUTOBOI'O

Jns  Tperbel rpynmbl, OXBaThIBAIOLIEH
TEXHOJIOTUYECKHUE rapameTpsl pexuma
UHBELUUPOBaHMS, OBUIO PELICHO BBIICIUTD

TOJIBKO JBa (hakTopa:
KOHIICHTPAIIUSI B MHBEIUPYEMOM DPaCTBOPE

OCHOBHOT'O  BSDKYIEro, KOTOpoe oOpa3syer
IPOTUBO(QMIBTPALMOHHYIO IJICHKY;
JIaBJICHUE HarHeTaHus (moxaun)

HUHBELIMPYEMOIO PACTBOPA B IPYHT OCHOBAHUS.
[Ipy >TOM mNPHUHATO, YTO KOHLIEHTPALUA

OEHTOHHUTOBOT'O IOopoIIKa OCTacTCA
HEU3MCHHOM Ha MMPOTAKCHUUN BCEX
J'Ia60paTOpHLIX OIIBITOB n COOTBCTCTBYCT

MaKCUMAaJIbHONH KOHIIGHTPAalui OEHTOHUTA IIPH
IIPOBEJCHUM IEPBOM IPYIIIBI MCCIENOBAaHUM, a
KOHLICHTpaLus MOPTIAHALEMEHTA 51
TMJIPOCUIIMKATa HATPUS MEHSETCS.
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JInst monmy4deHust TOBEPUTENbHBIX OTKIMKOB
IIPETIOKEHO:

a) Jlnms mepBoil cepuu  IKCMEPUMEHTOB,
UCCIICAYIONIMX TpU H3MEHSIEeMbIX (akropa,
NPUHATE 15-TOYEUHBI CHMMETPUYHBIN IU1aH B3
C TIOBTOPEHHUEM OIBITOB B KaXKIAOW TOUKE IJIacTa
HE MEHEE TpeX pas.

0) Jns BTOpOM cepun OITBITOB,
HCCIEeNYIONMX JIBa H3MEHSIOMHUX (akTopa,
MPUHATH 9-TOYEUHBI CHMMETPUYHBIN 11aH B2.

B) s TpeTben cepuu OIIBITOB,
WCCIENYIONMX JIBa HW3MEHSIOMUX (QaKTopa,
MPUHATH 9-TOYEUHBIM CHMMETPUYHBIN II1aH B..

KonnuecTBo onbITOB B OTHOM (DaKTOPHOM
SKCIIEPUMEHTE  3HAYUTEIBHO  IPEBOCXOJIUT
YHUCI0 ompeaenseMbix Kodpdunuento IC-
mozaemu [9; 10]. dpyrumu cioBaMu, MOJHBII
(hakTOpHBII dKCHIEPUMEHT 00J1a/1aeT HEKOTOPOi
M30BITOYHOCTBIO  ONBITOB, A  IPOBEICHHE
KaXJ0ro TpeOyeT omnpeneieHHbIX 3aTpaT. beuio
Obl 3aMaHYMBBIM COKPATUTh HUX YHCJIO 3a CYET
Toi  uH(pOpMalWU, KOTOpas HE  OYCHb
CYLIECTBEHHa IpU IOCTPOCHUM  MoOJeJeH
BbIOpaHHoro Tuma. [lpm  3TOM  HYXKHO
CTPEMHUTBCA K TOMY, 4YTOOBl  MaTpula
IJJAHUPOBaHUS HE  JIMILWJIACh CBOUX
ONTHMAaJIbHBIX CBOUCTB.

Jnia Tpex GhakTOpHOU 3a/1a4ll TEOPETHUECKH
BO3MOXXHO CHH)KEHHME 4YHCJIAa CTPOK (TOYEK)
miada g0 10. OnmHako Takue HACHIIIEHHBIE
IUIaHBl BCEr/la MMEIOT HU3KYI0 TOYHOCTD.
Haubonee ke onTuManbHBIM 7151 OONBIIMHCTBA
Tpex (haKTOPHBIX 3a1ad SABISETCA 15 TOYCHHBII
CUMMETpUYHBIM 1aH. OH ToNy4YyeH myTeMm
CoKpaleHus 12 Touek u3 MOJIHOTO (PaKTOPHOTO
TJIaHa.

OBl
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B »stom cmywae Bce Tpu daktopa
U3MEHSIOTCST Ha TpPeX YpPOBHIX, U IUIaH
AKCIIEPUMEHTA SIBJISIETCA TMOJHBIM (PAKTOPHBIM
mwianoM  tuna 33, VYpoBHH  (DakTOpOB
M300paxkaroTcsl TpeMs TOUYKaMH Ha KaXAOW U3
TpeX KOOPAMHATHBIX oOcel (HaKTOPHOTO TpH-
MEPHOT0 MIPOCTPAHCTBA. Ot YPOBHU
CUMMETPUYHBI ~ OTHOCHUTEIBHO  OCHOBHOTO
ypoBHs. OJIMH U3 HUX — MUHUMAaJIbHBIN, BTOPOH
— CpEIHUM, TPETUN — MAKCUMAaJIbHBIN.

0O603HauuM GaKTOpHI:

CooTBeTCTBEHHO TIpU X 10 1
KOJMPOBAaHHOE 3HAaUeHUE (akTopa OyAeT paBHO
x;=—l;mpuX;=40r x;=0,anpu X; =70 x;
=+].

CooTBeTCTBEHHO TIpU  X> 2 atM.
KOJMPOBAaHHOE 3HAaUeHUE (akTopa OyAeT paBHO
x;=—l;onpu X,=3 atm x; =0, anpu X, =35
aT™M. x; = +1.

CoOTBETCTBEHHO MpU X3 10 MwuH,
KOJMPOBAaHHOE 3HAaUeHUE (akTopa OyAeT paBHO
x3 =—1; mpu X3 = 60 mun, x3 =0, a npu X3 =
110 muH x3 = +1.

BeiBoabl. B pesynbraTe mpoBeneHus
AKCIIEPUMEHTOB OTIpEICTICHBI OCHOBHBIE
TEXHOJOTHYECKHe (PaKTOPbI, KOTOPHIE BIHSIOT
Ha HCCIIEy EMbIN MOKa3aTellb. Taxxe
OmpefieieHbl  YPOBHH  BapbHUPOBaHUS  ITUX
(dakTOpOoB, YTO, B CBOI OYEpedb, MdACT
BO3MOXXHOCTh ~ OIpPENETIUTh  ONTHUMAJIbHBIC
TEXHOJIOTHYECKUE TTapaMeTPhl CO3JJaHuUsI IKpaHa,
KOTOPBI OTBEUAET BCEM 3aJlaHHBIM CBOMCTBAM
u xapaktepuctukam. Ha ocHOBaHum cepuu
HKCIIEPUMEHTOB MOKHO MOJTyYUTh
ONTUMAJIbHBIE COCTABBI /I PA3JIMYHBIX BUIOB
MOYB.
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Annotation. Formulation of the problem. The aim of work is the choice of optimal technological solutions to
determine operational efficiency of ventilated facades, while reducing the complexity and cost of operation of the
system. Under the operational efficiency of hinged technological insulation systems adopted in the maintenance-free
period of operation, its main figure are preserved, which are due to regulations and which are functionality capable.
Methods. To research the influence of technological factors on the design features of the ventilated facade has
developed a special technique of laboratory research. For the analysis of research results used in the theory of
experimentally-statistical modeling. Results. Given the way the selection of optimal technology solutions unit of
ventilated facades on the basis of experimental and statistical modeling. The main constructional and technological
parameters of the display device of ventilated facades and the size of the air gap were determined. It is shown that
ensuring operational efficiency of ventilated facades for 27 years is possible with the use of a dense insulation (130
kg/m3).1t is possible to significantly reduce the complexity of operating costs and the cost of the device suspended
facades. Scientific novelty. The optimum constructional and technological parameters of ventilated facades that provide
operational efficiency. Practical significance. The total cost of the device and operation of hinged ventilated facade
system, term of conditional operation 25 years, the application of insulation density 150 kg/m® more than 2 times more
economical than a similar facade, but with the density of insulation 80 kg/m’.
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Anortauisi. Ilocmanoeka npoénemu — BUOIp ONTHMAIBHUX TEXHOJOTIUYHMX pINIEHb JUI BHM3HAYCHHS
eKCIUTyaTaliiiHoi e(peKTHBHOCTI BEHTHIHLOBAHWX (pacadiB 3a OTHOYACHOTO 3MEHIIEHHS TPYIOMICTKOCTI 1 BapTOCTI
eKCIuTyaTallii cucTeMH. 3a eKCIUIyaTaliiHy e(peKTHBHICTh HABICHMX TEXHOJOTIYHHX CHCTEM TEIUIOI30JAIii B poOOTi
MPUAHATO OE3pEeMOHTHUM TMepiof eKcIUIyaTamii, MmpH sSKoMy 30epiraroTbcs ii OCHOBHI ITOKa3HMKH, 3yMOBIEHI
HOPMAaTHBHUMH JIOKYMEHTaMH, 110 3[aTHI 3a0e3neunTr QpyHKIiOHaNbHe npu3HaueHHs. Memoouka. J{ns nociipKeHHs
BIUIUBY TEXHOJIOTIYHUX (PAKTOPIB HA KOHCTPYKTHUBHI OCOOJMBOCTI BEHTHJIHOBAHOrO (acaay po3poOJIeHO crHeLialibHY
METOAMKY J1abOpaTopHUX  JOCHiKeHb. Jlns  aHamisy  pe3ysbTaTiB  JOCHDKCHb  BHKOPHCTAHO  TEOPir0
€KCIIePUMEHTAIbHO-CTATUCTUYHOTO ~ MOJENIOBaHHsA. Pesynsmamu. HaBeneHo UULIXM BHOOpPY — ONTHMAaIbHUX
TEXHOJIOTIYHHX PillleHb YJIAIITYBaHHS HABICHUX BEHTUIILOBAHUX (pacaiiB Ha OCHOBI €KCIIEPUMEHTAIBHO-CTATHCTUYHOTO
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MOJICTIOBaHHS. BW3HAYeHO OCHOBHI KOHCTPYKIIIHHO-TEXHOJIOTIYHI TapaMeTpy BIAINTYBaHHSI €KpaHAa HaBICHOTO
BEHTWJIFOBAaHOTO (hacamy Ta po3Mmip mOBiTpsHOrO mnpomapky. Ilokasano, 1o 3a0e3medeHHS eKCIUTyaTaliiHOL
e(eKTUBHOCT]I BEHTIJILOBAHUX (hacajliB MPOTATOM 27 POKiB MOXIIUBE 32 YMOBH BUKOPHUCTAHHS IIUIHPHOTO yTEILUTIOBada
(>130 xr/v’). Tlpu IIFOMY MOJJIBO 3HAYHO CKOPOTHTH TPYIOMICTKICTh EKCIDTyaTaliiHUX BUTPAaT Ta BapTiCTh
yJlalTyBaHHs HaBicHUX (acaniB. Haykoea Hoeu3na. BuzHaueHO OoNTUMaJIbHI KOHCTPYKIIHO-TEXHOJIOTIUHI ITapaMeTpu
HABICHOTO BEHTWIbOBAHOrO (acamy, MmO 3a0e3MeuyroTh eKcIulyaTanidHy edexkTuBHiCTb. IIpakmuuna wyinuicme.
3aranbHa BAapTICTh YJIAIITYBaHHS 1 €KCIUTyaTalii HaBICHOI BEHTWJIHOBAaHOI (acaJHOi CHUCTEMH, NpPH TEPMiHi
eKCIUTyaTalii yMOBHHX 25 POKiB, 32 yMOBH 3aCTOCYBaHHs YTEILTIOBaua HIUIbHiCTIO 150 kr/mM’ Gimbmn Hix yasiui
eKOHOMHIIIIe aHATIOriYHOro hacay, aje i3 MINBHICTIO yTerToBaya 80 Kr/M .

KiouoBi cnoBa: wuasicni eemmunvosani ¢hacaou; excnayamayitina eq@ekmueHicms,  MIHEpAIO8AMHULL YIMeNneay,
eKCnepuMeHmanbHO-CMamucmuyHti Mooeni; noscexlcobesnexa
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AnHorauns. ITocmanoeéka npoodnemsl — SBISETCS BBHIOOP ONTHMAIBHBIX TEXHOJIOTHMYCCKHX DEIICHUH s

OIIPEETICHUS] IKCIUTYyaTaAlMOHHON > (EKTUBHOCTH BEHTHIMPYEMBIX (acagoB NPH OJHOBPEMEHHOM YMEHBIICHHH
TPYIOEMKOCTH W CTOMMOCTH OJKCIUIyaTanuu cucTtembl. Ilox skcrumyaTanmoHHOM 3(@EKTUBHOCTBIO HABECHBIX
TEXHOJIOTHYECKUX CHCTEM TEIUIOM3OSIIUN B PabOTe MPUHAT OC3PEMOHTHBINM MEPHOA SKCIUTYyaTallH, MPU KOTOPOM
COXPaHSIOTCS €€ OCHOBHBIE [TOKa3aTel, KOTOpbIe 00YyCIIOBIIEHBI HOPMAaTHBHBIMH JIOKYMEHTaMH, U KOTOPBIE CIIOCOOHBI
obecrieunTh (QyHKIMOHANbHOE HazHaueHue. Memoouka. J{i1s MiccieoBaHus BIMSHUS TEXHOJIOTHUECKHX (DAaKTOPOB Ha
KOHCTPYKTHUBHBIC OCOOCHHOCTH BEHTHWJIMpyeMoro (acamga paspaboraHa cCroelMalibHas METOIUKA JabOpaTOPHBIX
nccnenoBaHui. s aHaIM3a pe3yabTaToOB MCCIIEIOBaHUN MCIOIBb30BaHa TEOPHs SKCIEPHUMEHTAIBHO-CTaTUCTHIECKOTO
MojenupoBanus. Pesynvmamet. IlpuBeneHsl myTH BbIOOpa ONTHMAIIBHBIX TEXHOJOTMYECKMX PEUIEHHH YCTpOMCTBa
HaBECHBIX BEHTHJIMPYEMBIX (hacaJoB Ha OCHOBE HKCIIEPUMEHTAILHO-CTATHCTHUECKOTO MoaenupoBaHus. OnpeneneHs!
OCHOBHBIE KOHCTPYKIIMOHHO-TEXHOJIOTUYECKHE MapaMeTphl yCTPOICTBA SKpaHa HABECHOTO BEHTHIIMpyeMoro (acama u
pa3Mep BO3AyIIHOW mpocioiku. [Toka3aHo, 9To oOecledeHrne 3KCILTyaTalmOHHON 3()()EeKTHBHOCTH BEHTHIIMPYEMBIX
dacanoB Ha mpoTsKeHHH 27 JeT BO3MOXHO NMPH MCIOJIb30BAHMM IUIOTHOro yremmurens (>130 xr/m’). Ipu sTom
BO3MOKHO 3HAYUTENIBHO COKPAaTHTh TPYNOEMKOCTh JKCILIyaTal[HOHHBIX PACXOJIOB M CTOMMOCTh YCTPOMCTBA HABECHBIX
¢acanos. Hayunasa nosusna. OnpeneneHsl oNTHMaIbHBIE KOHCTPYKIMOHHO-TEXHOJIOTHYECKUE TapaMeTphl HaBECHOTO
BEeHTHIMpYyeMoro ¢acama, KOTOpble OO0ECIEYMBAIOT  JKCIUIyaTAallMOHHYIO 3(QeKTHBHOCTb. IIpakmuueckas
3nauumocms. OOIAs CTOMMOCTh YCTPOMCTBA M OKCIUIyaTallid HABECHOW BEHTHJIMPYEMOH (hacaJHOi CHCTEMBI, IpU
CpOKe SKCIUTyaTallidl YCJIOBHBIX 25 JIeT, IpU NMPUMEHEHHH YTEIUINTeNs MIOTHOCThIo 150 kr/m® Gonee uem B 2 pasa
SKOHOMHYHEE aHAJIOrHYHOr0 (hacaa, HO C MIOTHOCTHIO yTemmTens 80 Kr/m’.

KnroueBble cil0Ba: nasecnvie eenmunupyemvie @acaovi; IKCHAYAMAYUOHHAS  IPHeKkmusHocmns, MUHEpanlo8amHulil
ymenaumens, SKCHePUMEHMATbHO-CIMAMUCMUYecKue MoOeau, nojicapobe3onacnocms

Introduction. During the last decades the  practice [10, 12, 13, 15]. It should be noted that
exterior walls design and facade insulation  the two variants of systems are most widely
utilization of industrial elements with a  used for thermal insulation of high-rise
ventilated air layers an outer insulation  buildings. The first variant of ventilated facade
enclosing structures of residential and public  construction provides a continuous system,
buildings are used in the construction industry =~ which consists of a facing layer, generally
in Ukraine. The name of hinged ventilated made of composite panels with flammability
facades (HVF) is often used in construction  class of G1, G2 without openings in between,
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and the air motion speed in substructure space
up to 2 m/s [9, 11]. Ceramic granite slabs are
often used at the second variant. In such
systems, the design provides for the opening
between the facing panels. Air speed in the
substructure space, depending on the height,
can be up to 12 m/s and higher, particularly in
the coastal zone [1, 2, 9].

The  primary requirement for  the
construction of facade insulation is to ensure
the operational efficiency during the normative
period of 25 years [8]. Under the operational
efficiency of hinged thermal insulation systems
in this study the exploitation without repair is
accepted. The efficiency is shown by main
parameters, determined due to normative
documents, by which a functional purpose can
be ensured.

One of the components of construction,
which  determines period of effective
exploitation system of thermal insulation is the
mineral wool insulation.

Constructive and technological structure
features of the second variant may result in
moistening of insulation caused by slanting rain
the gaps between the facing plates. Mineral
wool insulation is inclined to the destruction
due to wind emission of fibers from the surface.
It is caused by its fibrous structure.

One way to prevent this process is to find
the optimal constructional and technological
solutions of arranging the screen and securing
the windproof and waterproof membranes on
the surface of insulation in the air space.
Unfortunately, using of these membranes
increases a fire hazard [6, 7, 14]. This is
confirmed by many fires on the facades of
high-rise buildings, both in our country and
beyond its borders, for example in the cities of
Odessa, Kiev, Moscow, Istanbul, and others.

The construction and exploitation of
ventilated facades are characterized by
significant technical and economic expenses
due to the use of high cost components.

Thus, itis significant and needed to select
optimal technological solutions to ensure the
operational efficiency of ventilated facades
without a windproof membrane on basis of
research of facing layer constructive solutions
and optimization of its assembly.
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The aim of research is the selection of
optimal technological decisions to ensure
operational efficiency of ventilated facades
while decreasing labor input and operating cost
of the thermal insulation system.

Results of research. The research was
conducted in three stages. On the first stage of
the research the task was to select the
constructional and technological solutions in
order to reduce the impact of the slanting rain
on the mineral wool insulation, specifically the
amount of moisture which is trapped in the
insulation (Ymoisture, £)-

This is achieved using an experimental
statistical modelling (ESM) by optimizing the
slits sizes, thickness of facing plates and the
size of the air gap. This mathematical method
can considerably reduce the amount of
experiments. Factors and their varying levels
are given:

Factors climatic:

x;— intensity of rain (6 £ 4), mm/min;

x,— rain tilt angle (60 + 30), deg;

Factors structurally-technological:

x3 — thickness of ventilated gap (100 + 60),
mm;

x4— size of the clearance between the screen
plates (7 £ 3), mm;

x5 — thickness of the facing screen elements
(9 £ 3), mm;

xs — density of mineral wool insulation
(80 + 50), kg/m’.

The mathematical processing of the
experimental results is performed in the
program «Compex-2009v1.1». This includes
regression  analysis, assessment of the
importance of the model coefficients and the
adequacy of the obtained model [4, 5].The
regression dependence of moisture mass change
in the mineral wool insulation was obtained
after performing these actions. This dependence
adequately describes the impact of climate,
construction and technological factors on the
amount of moisture trapped in the insulation
through  technological holes (1). The
experimental error was (Ts) e = 0.515:

Yo 355 +3950 +1.37%0¢°
5215 +0.93x°

H.95xs H0ATxixs  +0.79xxs
+0.T8%1%4

-0.39%1x5

(13}

+0.65%:x4  +H0.29%3%4

0.43x:x

-0.55%:%6  —045%3%s  -0.66%ixs  -0.55xxs  +1.01x6"
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Based on the obtained mathematical model,
the following graphs of extreme value function
were constructed (Fig. 1).Graphical analysis of
the mathematical model is presented in the
form of single-factor dependencies. They
present there impact of each factor on the
amount of moisture trapped in mineral wool
insulation on minimum and maximum values of
index zones.

X X X. X Y.

E \. .? = i

b2y ]

Eis

5 /

Ei /

A

E: i Z 1 1 1175 . =

2, 1~ Y v [ ——
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Intensity of Rain tilt angle, Thickness of Size of the Thickness of Density of

ventilated gap, clearance between the facing
mm the screen plates, screen
elements,
mm

rain, mm / min  deg. mineral wool

insulation,

kg/m*

Figure 1. Single-factor depending on influence of studied
factors on the amount of moisture which falls to mineral
wool insulation

Figure 1 shows that character of influence of
all the six factors on studied parameters are
different. This is indicated by curve slope angle
at each of the graphs. Rain intensity, rain
deflection angle, size of ventilated gap and
value of deformation clearance provide a
directly proportional effect on the amount of
moisture that gets on mineral wool insulation at
the maximums zone of index (top lines on the
graphs). In its turn, the thickness of screen’s
slabs and the density of the mineral wool
insulation are inversely proportional to effect
on studied parameters. Index of intensity was
negligible in investigation of impact factors on
the maximum values of moisture. Each of
factors can change its value by 5-10%.

It is necessary to analyze the amount of
moisture that penetrated the mineral wool
insulation in the zones of minimum values
index (it is the lower line on the graph) to be
able to choose optimal constructional and
technological decisions. First and foremost this
analysis of climatic factors x; and x, has shown
that even with insignificant index values, it is
possible to get moisture on insulation (1-1,5
gr.). It should be noted, that it is almost
impossible to avoid the negative impact of
these factors. Therefore, constructional and
technological decision factors x3, X4, Xs, X¢ are
the most important.
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In the analysis of these factors, it is needed
to observe the following constructional and
technological parameters to obtain the
minimum values of moisture falling on mineral
wool insulation.

Specifically, the distance of the ventilated
gap should be 80-100 mm (larger distance
increases the weight of construction);size of
slits between screen plates - 4-6 mm (in this
case complied with enough air permeability,
while the rain drops size is not more than this
indicator, and due to the surface tension of
water cannot penetrate through joints between
the slabs of screen), the thickness of the
screen's plate — 6-8 mm ( sizes that are used
often); the density of mineral wool insulation is
essentially independent of previous parameters.

On the basis of optimal constructional and
technological parameters of hinged screen
construction with air gap, some research was
conducted to study emission of mineral wool
insulation fibers under the influence of
aerodynamic loads. The research conducted by
authors demonstrated [3] that ventilated facades
systems with paneling of ceramic granite slabs
are characterized by emission of fiber mineral
insulation of different densities, functioning as
thermal insulation layer.

We proved that highest indicator by
emission of mineral wool insulation fibers is
characterized of low density (30-40 kg/m®), and
the lowest if it density is 130-150 kg/m’.In the
second stage conducted a definition of
operational efficiency of hinged ventilated
facades with different densities of mineral wool
insulation are based on research set out in work

[3] for fiber emissions.
Table 1
Results of calculating operational efficiency of the
hinged ventilated facades technological systems for
second climatic zone of Ukraine

Effectiveness effective E. m**K/'W

Density of
mineral

Rpsimarym™® | Term of operation, year

?\'l!u] ) KW
insulation, 1 3 5 7 % 9

{kghm' |

40 3,395
[80 3,498
[150 [3470

After calculating operational efficiencies of
facade systems with mineral wool insulation
various densities without a  windproof
membrane according to the constructive-
technological scheme of hinged ventilated

(2528 |- 8 . -
[3.002 |2900 |2836 |2783 |-
| 3,063 3,130 |3,047 3046 2,790

[ 2981
3,142
3248

[3.187
[3321

[3370
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facades, for the second climatic zone of
Ukraine, such data were obtained (Table 1).

The system of thermal insulation, wherein
used mineral wool insulation density 40 kg/m’
without a windproof membrane keeps its
properties for almost 4 years, subject to the
application of second climate zone of Ukraine
(for example, Odessa), as shown in Table 1.

Therefore, usage mineral wool insulation
with density 40 kg/m’ without a windproof
membrane is inadvisable. Resistance to the heat
transfer becomes less than the required
normative after five years of exploitation. For
the city of Odessa, it is 2.8 m*K/W.

At the same time, our research showed that
the mineral wool insulation with a high density
of 150 kg/m’ does not require any windproof
membrane.

We define the minimum required thickness
of mineral wool insulation according to the heat
engineering calculations and the results of
research on weathering, with the same
composition of the wall (300 mm thick aerated
concrete) for the first climatic zone of Ukraine.

Table 2 shows the results of the calculation
the operational efficiency of facade systems
with single- and double-layer thermal insulation

of different densities.
Table 2
Results of calculating operational efficiency of
technology hinged ventilated facades systems for first
climatic zone of Ukraine

Effectiveness effective E, m™*K/W
Conjectural term of operation, year

of
wool

Density
mineral
nsulation, m*
kg/m'(Thickness)
80 (7T0mm})
E0(30mm)

FL30 20mm)

1 3 h] 7 8 9 1

3974 3,797 | 3618 | 3478 [3.376 |3.312 | 325

3855 | 3,724 | 3,639 |3.606 | 3,523 | 3,502 |3.266

The calculation results demonstrated that
thermal insulation system with mineral wool
insulation of high density, 150 kg/m’, is
characterized by normative value of heat
transfer resistance after 25 years of conditional
exploitation.

Thus, at this density of mineral wool
insulation system, windproof membrane (such
as flammable G2 material) is not needed to
increase fire safety and reduce the risks of
violation of the culture facade production.

When using mineral wool insulation with a
density of 80 kg/m® in 25 years of exploitation
conventional thermal insulation system does
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not correspond regulatory requirements. And
for such a system, regulatory requirements are

maintained for 8-9 years of conditional
exploitation.
Therefore, such  systems can  be

recommended to make wind and moisture
protective membrane, but only of non-
flammable materials (class NG) and especially
for ventilated facades of high-rise buildings.

At the third stage of the research, given the
results shown in Tables 1 and 2, the calculation
of economic indexes was conducted only for
systems with mineral wool insulation with a
density of 80 and 150 kg/m’. Performing the
calculations in a program complex AVK 5
(3.0.0) and analyzing the results, we obtain the
following. The estimated cost of installing 100
m?” of ventilated facades with mineral wool with
a density of 150 kg/m’ without windproof
membrane by 3.4% more expensive than
mineral wool with a density of 80 kg/m’, based
on compulsory use of windproof membrane.

Expenses for repair associated with partial or

complete replacement of mineral wool
insulation, almost identical 57.8% and 56.3% of
the cost of installing a new system,
respectively.

At almost the same cost of the installation of
ventilated facade, with a density of mineral
wool insulation 80 kg/m® with the windproof
membrane than the density of mineral wool
insulation 150 kg/m’ without it. Saving
expenditures of labor the second variant is 22
man-hours on 100 m” of facade installation.
This system completely eliminates a fire hazard
due to the absence of the flammable windproof
membrane.

According to the research results presented
in Table 2 and 3, the repair of facade systems
with mineral wool insulation density of 80 kg/
m’ should be carried out every 9 years, while
the repair time for density of 150 kg/m’ in 27
years.

By defining term efficient operation of
ventilated facades of 25 years, the cost of
installing and operating the system with the
average density mineral wool insulation 80 kg/
m’ will be conditionally 138.048 thousand, and
at 150 kg/m’ — 67.241 thousand. That is, a total
cost of installation and operation hinged
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ventilated facade system when using mineral
wool insulation density of 150 kg/m® more than
2 times economical equivalent of facade, but
mineral wool insulation with a density of 80
kg/m’.

The research proves that the use of mineral
wool insulation of low density 30-50 kg /m’ is
inappropriate. The substantiation of the need to
use windproof membrane with a degree of
flammability (NG) when using mineral wool
insulation from 80 to 120 kg /m’ for extending
the period exploitation of maintenance-free, is
also confirmed by research of other scientists.

In its turn the use of mineral wool insulation
of higher density of 150 kg on m3 and higher
ensures operational efficiency of ventilated
facades at more than 25 years without installing
windproof membrane.

Summary

1. It was found that the minimum moisture
on the mineral wool insulation when using a
screen facing ceramic granite tiles is achieved

ISSN 2312-2676

when the deformation clearance of 4-6 mm,
with a maximum thickness of 6.8 mm screen
finishing and size of ventilated layer is 80-100
mm.

2. To enhance the fire safety of ventilated
facade is possible to arrange them without
windproof membrane. The operational efficien-
cy of insulation mineral wool with density of
150 kg/ m’ is 27 years old, 80 kg/ m® — 9 years,
40 kg/m’ — 4 years.

3. Installation of ventilated facades without
a windproof membrane to reduce their labor
content by 22.0 man-hours on 100 m* of facade
compared with traditional technology with the
windproof membrane. When using insulation of
mineral wool density 150 kg/m’ labor content
operating costs for conventional 25 years is re-
duced by 486 man-hours on 100 m”. The total
cost of installation and repair for normative op-
erational period, at a density of mineral wool
insulation 150 kg/m’ is more economical vari-
ant, in average doubled.
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Annortanusi. Ilocmanoexa npodnemot. JIepunut 371€BaTOPHBIX MOIIHOCTEH B YKpauHEe COCTABJIIET OKoyio 15—20
MJIH ToHH. Crierududeckre yCIoBHS Peau3aliy MPOSKTOB MO0 CTPOUTEIHCTBY M PEKOHCTPYKIIHH JIEBATOPOB TPEOYIOT
CHCTEMHBIX HCCIICJIOBAHUI C 1IEJbI0 MOBBIIMICHNST YPPEKTUBHOCTH OPraHU3aAIMOHHO-TEXHOJIOTHYECKUX PEIICHUH TpU
YIPaBACHUH MPEIIPHUATUSIMUA 1O CTPOUTEIBCTBY M PEKOHCTPYKIMH 3J€BATOPOB, CHIDKCHHUSI 3aTpaT Ha MPOBEACHHE
paboT M MOBBINICHHS Map)KWHAJIbHOW NPHObLIH. Ifens cmambu — wccienoBaHNUe U3MEHEHHH CTPYKTYPbl U CyMMBI
IMMOJIHBIX IMPOU3BOACTBCHHBIX 3aTpaT MNPEANPHUATHA MO CTPOUTECILCTBY M PECKOHCTPYKIHU 3JICBATOPOB MOA BJIUAHUCM
OPraHU3aIMOHHO-TEXHOJIOTHYECKHX (DakTOpoB. Bo16od. YUET OCOOCHHOCTEH CTPOUTEIBCTBA M PEKOHCTPYKIIUU
2JIEBaTOPOB, a TaKXke pa3paboTaHHAas METOIUKA HCCICAOBAHUS OOYCIOBWIIM MOCTPOCHHE W aHAIN3 KOMITBIOTCPHOU
MOJICITH OTEPALUOHHOMN JESITENbHOCTH MPEANPUATHS [0 CTPOUTEIHCTBY M PEKOHCTPYKIUH 3JIEBATOPOB; MO3BOJIMIN
HCCIEI0BATh IKCIEPUMEHTAIbHO-CTATUCTUYECKIE 3aKOHOMEPHOCTH HM3MEHEHHS MMOKa3areliel TaKoil OneparoHHON
JIeSATEILHOCTH T10]1 BIUSIHAEM HanOoJiee BaXKHBIX OPraHU3a[HOHHO-TEXHOJIOTHUECKHUX (DAKTOPOB.
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Awnorauis. Ilocmanoska npoonemu. Jlehinyur eneBaTOpHUX MOTY)KHOCTEH B YKpaiHi cTaHOBUTH Oam3bko 15—20
MiIH TOHH. CneumdiuHi yMmMOBH peaiizauii HpoekTiB i3 OyHiBHHITBA Ta PEKOHCTPYKIII €JeBaTOpiB BHMararoTh
CHCTEMHHUX JOCH/DKEHb 3 METOI0 IIJBHIICHHS e(EeKTUBHOCTI OpraHi3aliifHO-TEXHOJOTIYHUX pIlleHb IIiJ 4ac
VIPaBITiHHS iIIPAEMCTBAMU 3 OyIiBHUITBA Ta PEKOHCTPYKIIi elleBaTOPiB, 3HIHKEHHS BUTPAT Ha MPOBEACHHS POOIT 1
M IBUIIEHHS Map>KUHAIBHOTO NPUOYTKY. Mema cmammi — TOCTiKEHHS 3MiH CTPYKTYPH 1 CYMH IOBHUX BUPOOHHYMX
BUTpAT IMiANPUEMCTBA 3 OYAIBHUILITBA 1 PEKOHCTPYKIIIi €1eBaTOPiB 3a BIUIMBY OpraHi3alliifHO-TEXHOJIOTTYHHUX (aKTOpiB.
Bucnosok. YpaxyBaHHs ocoOnuBocTel OyAiBHUIITBA 1 PEKOHCTPYKIIi €1eBaToOpiB, a TaKoX po3polieHa METOJHKa
JOCIIDKEHHST 3yMOBWJIM TOOYZOBY 1 aHaji3 KOMI'IOTEPHOI MOJENi omnepamiiHOl MisIbHOCTI IiJNPHEMCTBA 3
OyIIBHHIITBA 1 PEKOHCTPYKIIi €JIEBATOPIB; MO3BOJIIN JTOCTIIUTH EKCICPUMEHTAIBHO-CTATUCTHYHI 3aKOHOMIipHOCTI
3MiHH [TOKAa3HUKIB TAaKOi OIepamiiHoi AisUTBHOCTI 32 BIUIMBY HAHBAXIIUBIIINX OpraHi3alifHO-TEXHOJIOTTYHUX (DaKTOPIB.

KoarodoBi cnoBa: 0yodisnuymeo ma pexoncmpykyis enesamopis, opeanizayiiiHo-mexHon02iuHi pilenHs, CmpyKmypa eumpam
nionpuemcmea, ONMuUMi3ayis, eKcnepumMeHmantbHoO-CMamucmuite MoOen08aHHs
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Annotation. Formulation of the problem. The deficit of grain storage capacities in Ukraine is about 15-20 mln.
tons. Specific conditions of the realization of grain storage construction projects require systemic research to improve
the efficiency of organizational and technological solutions in the management of specialized companies, to reduce
costs of construction works and to increase the profit margin. Purpose. Research changes in the structure and the
amount of the total production costs of the grain storage construction enterprise under the influence of organizational
and technological factors. Conclusion. The account of features of grain storage construction, as well as developed
research methodology: have resulted in analysis and the construction of a computer model of the operating activity of
the grain storage construction enterprise; have allowed exploring experimental and statistical regularities of indicators
changes of such operating activity from the influence of organizational and technological factors.

Keywords: construction and reconstruction of grain storages, organizational and technological solutions, the expense
structure of the enterprise, optimization, experimental and statistical modeling

IlocTanoBKka npoodJieMbl. O06Bem
CepTUPHUIMPOBAHHBIX MOIIHOCTEN 1o
XPaHEHUIO 3€PHOBBIX U MACIMYHBIX KYJIbTYp B
VYkpaune oueHuBaercss ’kcnepramMu B 31-33
MiaH  ToHH. C  yuéToM  €XEroJIHbIX
NepexodluX 3alacoB 3epHa B YKpauHe
(oxomo 10 MITH TOHH) M 0XXHJIAEMBIX 00BEMOB
ypoxkass Ha ypoBHe 40 MJIH TOHH, AEPHUIMT
AJIEBAaTOPHBIX MOIIHOCTEH COCTaBIIAET OKOJIO
15-20 muH ToHH. Chnenuduueckue yCIOBUS
peanu3alyy MPOEKTOB IO CTPOUTEILCTBY H
PEKOHCTPYKLUHU AIIEBATOPOB TpeOyroT
CUCTEMHBIX UCCIIeTIOBaHUM BIIUSTHUS
OpTraHU3aIMOHHO-TEXHOJIOTHYECKUX (PaKTOpOB
Ha CTPYKTYypy 3aTpar CIeluaTu3upOBaHHBIX
npeanpudaTui. Takue ucciienoBaHus MO3BOJIAT
MOBBICUTH 3(PHEKTUBHOCTh OPTaHU3AIMOHHO-
TEXHOJIOTHUECKUX PEIICHUH TNpH yHpaBiIeHUU
NPEeANpUsATHSIMH O  CTPOUTENBCTBY U
PEKOHCTPYKLUHU 3JI€BATOPOB, CHU3UTH 3aTPaThl

Ha  mpoBeAeHHe  pabOT U TOBBICUTH
Map>KUHAJIBHYIO TPUOBLIb.

AHa;m3  nyOaukaoui. [[aHHble  TI0
CErMEHTallun PBIHKA CTPOUTCIILCTBA

3J€BaTOpoOB B Mupe [l; 2] moka3bpIBalOT, 4YTO
CYIIECTBEHHYIO JIOJII0 3aHUMAIOT padOThI IO
MOJEPHM3ALMN CYLIECTBYIOIIUX MOIIHOCTEN
xpaHeHus. OOBIYHO Takas MOJEPHU3AIUS
3aKJII0YaeTcsi B BBOJE B pabOTy HOBBIX
CUJIOCHBIX €MKOCTEH, OOHOBJICHUHU
TEXHOJIOTMYECKOro  00OpyAOBaHHUS,  MOBBI-
LIEHUU TPOU3BOJUTEIBHOCTH TPAHCIIOPTHBIX
JUHUW U OTIEIbHBIX TEXHOJOTHYECKUX Y3JIOB
3J€BAaTOPA, CBA3AHHBIX C 3THUM JEMOHTaXKHBIX
paboT U yCTPONCTBE MEJIKUX JTOTOJHUTEIBHBIX

KoHCTpykuuid. Kpome Toro, kak mnpaBuio,
MOJICPHU3AIUSI  DJIEBaTOpa pPEIKO  ObIBaeT
MaciITabHOM — MPOEKThl PEKOHCTPYKIMU
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3JIeBaToOpa MOTYT UMETh OIODKET 10 1 MJIH TpH
U TPYIOEMKOCTb CTPOMUTEIIBHO-MOHTAXHBIX
pabot 110 3 ThIC. yen.-yac. [3].

Tem He MeHee, COXPAHSIOTCS TEHACHIINU K
CTPOUTEIILCTBY  HOBBIX WM IPOBEICHHIO
MaciTaOHOW PEKOHCTPYKLHHU CYIIECTBYIOLINX
3J1eBaTOPOB. MOXKHO 3aKIIOYUTh, YTO HaHOoJIee
KPYITHBIM O0BEKTOM JIJIsl TUIIOBOM OpraHu3aiuu

0  CTPOUTEIBCTBY U  PEKOHCTPYKIUU
3IIEBATOPOB OYyJET UMETh OI0JKET Mmopsiaka 25—
30 MoH TpH H© OOmYyW0 TPYAOEMKOCTh

CTPOMTENIBHO-MOHTXHBIX paboT mopsiaka 40
TBIC. Yel.-4ac. [3].

B xome omnepauuMoHHOW JEATEIBHOCTH
BO3HHMKAIOT BA)KHBIE BOITPOCHI
YIIPaBJIIEHYECKOI0  y4€Ta  pacxoloB  Ha

OCYILECTBJICHUE JESITEIbHOCTH MPEANPHSITHUS.
CornacHo craHmapty OyXraiarepckoro yudéra

I[I(C)bY 16 [5], pacxoibl MOYHO
KJIACCU(UITMPOBATh TaK, KaK 3TO MOKa3aHO Ha
pucyske 1.

Ananus pabor, HOCBSIMIEHHBIX
ONTUMMU3AINH OpraHU3aIMOHHO-TEXHO-
JOTUYECKUX  PEUICHUH  CTPOUTENBCTBA U
pekoHcTpykumu  [6; 7; 10], mo3BojseT
3aKJIIIOYUTD, qTo MMPUMCHCHUC
9KCIIEPUMEHTAIbHO-CTATUCTUYECKOTO  MOjIe-

JUPOBaHUS ABJISIETCA FPPEKTUBHBIM CIIOCOOOM
pemieHuss TOMO0OHBIX 3aJad M MOXET OBITh

UCIIOJIb30BAHO  MpPU  MOJACIUPOBAHUU U
ONTUMHU3AIMUA  OMNEPALUOHHONW JIeATEIbHOCTH
IpeIITPUITHIA o CTPOUTENBCTBY u
PEKOHCTPYKLIUHU 3JIEBATOPOB.

MeTtonukam ONITUMHU3AINH npu
OPUMEHEHUU  IKCIEPUMEHTaJIbHO-CTaTHUCTHU-

YECKOTO MOJICIMPOBAHHUS TOCBSIIEHBI PaOOTHI
[4; 8; 9]. Ayist co3manust MOIENTH OTIEPAIIHOHHON
JICSATCIIBHOCTH CTPOHTEIBHO-MOHTaXHOH
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opraHuzanuu 1enecoodpazno [6; 7; 10]  mporpamMmsl Uil yIIpaBieHUs MPOCKTAMHU.
HCIIOJIB30BATh CHGL[I/IaJII/ISI/IpOBaHHBIe
RO
L J ¥
MpOMIEOACTREHH HE HenpoMaeoncTEeHH e
MaTepHansHEE ToyQoaw0e O6LENPOMIROLCTERHHEE AJMMHHCTPa- Pactonu Lpyrue
THEHEIE Ha cluT ONEpLADEHLE
AL AL l l l AL T
A o A 1) A o
. ] = 3 . ] 3 el
ARE | | 2 HRE
u = o
Zl |2 2 |e a| |2
——_._‘_‘_-_-_ —
W L 4 L
CefecToHMOCTL NPOAY KU HH MpHéLL

Puc. 1. Knaccugurxayus pacxooos cmpoumenvroeo npeonpusmus coenacto II(C)BY 16 [5]

Henap u 3axaum cTaTbU — HCCIEIOBAHUE
W3MCHECHUW CTPYKTYpbl H CYMMBI TOJHBIX
MIPOU3BOJICTBEHHBIX 3aTPaT MPEANPHUITHS IO
CTPOUTEIILCTBY U PEKOHCTPYKIIMH 3JIEBATOPOB
noj BIUSTHUEM OpraHHU3aIOHHO-
TEXHOJIOTHYECKUX (akToOpoB. st mocTmkeHus
MOCTABIIEHHOW 1€l  HEOOXOJWMO PELIUTh
CIIeTyIOIINE 3a/1a4u:

1. IIpoananu3upoBaTh YCIOBHS OCYIIECTBIIE-
HUS OTIepAIMOHHOM JESITEIIBHOCTH
MIpeAPHUATHS 1o CTPOUTENBCTBY u
PEKOHCTPYKIIUU 3JIEBATOPOB.

2. Pazpaboratb METOIUKY aHajam3a
OTIEPAITMOHHON JIeATENHHOCTH paccMaTpuBae-
MOTO  MOPENNpHsITHs C  HCHOJb30BaHUEM
IKCIIEPUMEHTATLHO-CTATUCTHYECKOTO
MOJIETTUPOBAHUSI.

3. BeiOpats Hambonee BaKHbIE TMOKa3aTeld
OTEPAIMOHHON  NIeATENbHOCTH  aHaJu3upye-
MOTO MIPEAMPHUSITHSI, OpraHU3aIMOHHO-
TEXHOJIOTHYECKHE bakTopsl, KOTOpBIE
OKa3bIBAIOT HA HUX HaWOOIbINEe BIIUSHUE.
Pazpaborats MOJEIb onepanoOHHON
NEeSTENIbHOCTH TIPEINPHUITHS IO CTPOUTEIBCTBY
U PEKOHCTPYKLHU DJIEBATOPOB U TMOCTPOUTH
IKCIIEPUMEHTATLHO-CTATUCTHYECKUE
3aKOHOMEPHOCTH HW3MEHEHHUs paccMaTpuBa-
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€MBIX MOoKa3areJiei
UCCIIeTyeMBIX (PaKTOPOB.
4. [IpoaHanu3upoBaTh HW3MEHEHUS TOJHBIX
HpOI/I?;BOI[CTBeHHI)IX 3anaT, COOTHOIICHUSA
OOIETPON3BOACTBEHHBIX M TMPSIMBIX 3aTpaT
IIpH BapbUpPOBAHUM YPOBHAMH OCHOBHBIX
OpTraHU3aI[IOHHO-TEXHOJOTHYECKHX (PaKTOPOB.
H3noxenune marepuana. Memoouka
uccneoosanus. J{ns oneHku 3pPeKTUBHOCTH U
BBI60pa OIITUMAJIBHBIX OpFaHI/I3aI_[I/IOHHO-
TEXHOJIOTHYECKUX PEIICHUNA TpU YIPaBICHUU
HpeI[HpI/ISITI/IeM 110 CTpOI/ITeHLCTBy nu
PEKOHCTPYKIIUA  DJICBATOPOB  MPEIII0XKECHO
UCIIOJI30BaTh TEOPUI0  SKCIEPUMEHTAIBHO-
CTaTUCTUYECKOTO MOJCITUPOBAHUS. CyTb
TaKkoro  MOJEJIHMPOBAHUS  3aKJIIOYaeTcs B
HAOJIOZICHUY 32 UCCIIETYyEMON CUCTEMOM IMyTEM
duKkcanMu 3HAYCHUN HMCXOMASAIIUX MapaMeTpoB
MpY 3aJaHUU 3HAYCHUN BXOAHBIX. [Ipu 3TOM B
HACTOAIICM HUCCICOOBAHUN cucreMma
MpeACTaBICHA B BUAC KOMIBIOTEPHON MOJEIH
OHepaLII/IOHHOfI ACATCIIBHOCTHU Hpe,[[HpI/ISITI/ISI.

101 BINAHHUECM

Anroputm JKCIIEPUMEHTAIbHO-CTaTUCTH-
YECKOr0 MOJIETTMPOBAHUS U  ONTHUMH3ALUU
METOJIOB ~ YIpPAaBJIEHUS  paccMaTpUBAEMbIMU

IPEIIPUITUIMHU [T0KA3aH HA PUCYHKE 2.
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1) BeiGop HanGomee 3HAUNMEIX ITOKARAT eIl OTIePAIIOHHON e ITeTBHO CTH MPeaITPILITH
T BIILIEOINICE HA HITX OPraH3aIIIOHHO-TEXHOTOTHY e CKILK (PaKTOPOR.

—

2) Pﬂ'SpﬂﬁOTKEI MO EIIell ITPOCKTORB CTPOHTCIHBCTBA I PCKOHCTPYVELITH 3IICBATOPOR Ha OCHOBAHITIT
HPOQ‘KI'HO-CI\-IQ"I'HOﬁ AJOKYMCHTallIIIL.

—

3) MogennpopaHie ONePalMOHHON AeITeIBHO CTI ITPEIITPITHI B COOTBETCTBII
¢ pa3padoTaHHBIM ITTAHOM SKCIISPIMEHT OB,

——

-1) ITo CTPOCHIIC SKCITCPIIMCHT ATIbHO-CTaTHCTHYI S CEILX I\-IO:[":‘H":‘IUI 3ABICHMOCTH ITOKa3aTenelil
OT HCCIIe Y eMbIX (l:-‘aKI'OpOB C ITOMOINBIC CIICIHAIIHZIIPOBAHHOTO ITPOT PaMMHOIO oGe cTIeueHIT.

5) I'padrue cKkad HHTEPIIPETAINLT 1 KOTITYe CTBEHHBIIT aHATI3 TTOTYYeHHBIX Pe3yIbTaT OB
YHCIEHHOTC HKCIIePIIMEHTA.

Puc. 2. Brok-cxema sxcnepumenmanbHO-CMamucmuyecko20 MOOeIUpOSanus U ONMUMU3AYUYL MEM0008
VAPAsNeHust APeONnPUMUAMU NO CMPOUMENTLCIIEY U PEKOHCMPYKYUU JT1e6amMopo8

B KkauecTBe wHcciemyeMbIXx MOKa3aTelne
OBLIM PACCMOTPEHBI:

- N3meHenne TONHBIX  TPOU3BOJCTBE-
HHBIX 3aTpaT (Y;) — NPOLEHTHOE W3MEHEHHUE
TOJIHBIX MIPOU3BOICTBEHHBIX 3atpar B

3aBUCHMOCTH OT BIHSIHUS OpraHW3alIOHHO-
TEXHOJIOTMUeCKUX (QakTtopoB. B  kauecTBe
0a30BOM MOJENH, W3MEHEHUE 3aTpaT KOTOPOM
paBHO HYJIO, MPHHATAa MOJAEIH, OTpaKaroIIast
HauOoJee THUIOBBIC YCIOBUS  pEaTH3aLUH
ONEPALMOHHON IEATEIBHOCTU IPEANPUATHS 110
CTPOUTEIBCTBY U PEKOHCTPYKIIUH AJICBATOPOB.
B HacrosmeM HcciaegoBaHUHM Takas
MOJIENIb HAOIIOJaeTCsl MPHU CPEIHUX YPOBHSIX
paccMaTpruBaeMbIX (baxTopoB. [Tonubie
MMPOU3BOJACTBCHHBIC 3aTPATHI SABJIAIOTCA CYMMOI\/JI
OpsSIMBIX M OOLIETIPOM3BOJCTBEHHBIX 3aTpaT.
OO0111enpon3BOACTBEHHBIE 3aTPAThl BKIHOYAIOT

B ce0s: 3arpatel Ha WTP (umxeHnepHo-
TEXHUYECKUX pabOOTHUKOB), Mepeda3supoOBKY
CTPOUTEIBHOU TEXHUKHU U OBITOBBIX
MOMEILICHUH, CTOWMOCTD yCTpOMCTBa
BPEMEHHBIX 31aHUH, COOPYKECHUH,
KOMMYHHMKaIlMi, ckiaga u T. A. IIpaAmsle
3aTpaThl BKIIOYAIOT B €05 CIEAYIOLINE CTaThU:

— 3apaboTHas miara "
KOMaHIMPOBOYHBIE;

— CTOMMOCTB PAaCXOJHBIX MATEPUAJIOB;

— CTOMMOCTb JKCILTyaTaluu

000pyIOBaHUs U OCHACTKU;
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CTOMMOCTD JKCILTyaTaluu
CTPOUTEIIBHBIX MAIIMH U MEXaHU3MOB;

— CTOHMMOCTb OCHOBHBIX MaT€pHaJIOB;

— CTOMMOCTB CYyONOJIPSIAHBIX YCIIYT.

— CootHomieHue IPSIMBIX u
oOmenpon3BoACTBeHHBIX  3aTpar (Y2) —
NPOIIEHTHOE OTHOIIICHHE CYMMBI

OOIENPON3BOJICTBEHHBIX K CyMME TPSIMBIX
3aTpar Ha KOMIUIEKC IPOEKTOB.

Bapbupyemble  OpraHM3allMOHHO-TEXHO-
jgoruyeckue (aKTOppl M UX  UHCICHHBIC
XapaKTEePUCTHKH IPEICTaBICHbI B Ta0muie 1.

Hccnenyemoii cucremoill Obuta BbeIOpaHa

KOMIIBIOTEpHAsI MOJIETTh OTIepaIMOHHOMN
JIEeATEIbHOCTH NPEANPHUATHS 110 CTPOUTEILCTBY
U PEKOHCTPYKIHMH  3JeBaTopoB.  ['pado-
aHanuTUYecKas  gopmMa  ITOM  MOJAeNHu
MpEeJCTaBICHa HA PUCYHKE 3.

Ilepexon K KOAMPOBAHHBIM  YPOBHIM

(haKTOPOB BBINIOJHEH 10 THMOBOU popmyite (1):

X

fma.r+Xfmer
Fi

Ema.\:'XE i
2 )

X -
X = e

(1)

rne x; — 3aJaHHBId ypoBeHb (hakTopa B
HOPMaJIM30BaHHOM BU/JIE;

Xy 3a[JaHHBI  ypOBEHL (akTOpa B
HaTypaJbHOM BUJE;

Ximax MaKCHMAaJIbHBIN
¢akTopa B HaTYpaJIbHOM BUJIE;

YPOBEHb
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Ximin — MHHUANBHBIA YPOBEHb (aKTOPA B
HaATypaJbHOM BHIE.

Pe3ynbpTaThl 4HCIEHHOTO HKCIEPUMEHTA
MOKa3aHbl B Ta0IUIE 2.

Pacuér K03 UIIUEHTOB perpeccun
BBITIONHSUICST [0 THUIOBBIM  (hopMysiaMm ¢
noMolplo guaigoroson cucreMsl COMPEX.
KoaddunmenTs perpeccun SIBJISIFOTCS
CTaTHCTUYECKUMU OILICHKaMH HUCTUHHBIX

KO3 (HUIIMEHTOB TPU WICHAX MOTHHOMHUATBHON
MOJICJIH, TO3TOMY TpPEOYIOT TPOBEPKH HX
3HAYMMOCTH, TO €CTh TPOBEPKH Ha OTINYHE
otleHOoK ko3 unrentoB IC-moaeneit oT Hys.
Ora IIpOBEpKa IPOBOIUIIACH npu
JIBYCTOPOHHEM pHCKE, 33aJJaHHOM Ha YPOBHE
10 % (oo = 0.1), mo kpureputo CTbIOJEHTA B

COOTBETCTBUU c 3aKOHOM rayccoBa
pacrpeneneHusl.

[Tocne  orcewBanuss  KOd(PUIMEHTOB,
KOTOpBIE 1o pe3yJibTaTamMm MIPOBEPKHU

NMPU3HABAINCH HEOTIWYUMBIMH OT HyJs, IC-
MOJEIb CO BCEMH 3HAUMMBIMU OLEHKaMU
ko3 purmeHToB MIPOBEPSLIIach Ha
aZcKBaTHOCTb M0 Kpureputo Pumepa F. B
ciaydae, €CJIM JIaHHBIM KpPUTEPUUA MEHbIIIE
KPUTUYECKOTO JJI 33JaHHOTO PUCKA C YUYETOM

ISSN 2312-2676

MOJlyYEHHOT0 YHUCJa CTeleHel CBOOOIbI, T. €.
F<Fy (@ fuw f5), MOJenb IpH3HABANIACh
aJICKBaTHOW JUI1 MHXXCHEPHBIX PEIICHUM U
aHanM3a.

Jns  pemieHWst 3a7ad  ONTUMH3AIMHA B
pamMKax HacTOSIIero HCCIeIOBaHUS BBIOpaHa
HOJTMHOMHAJIbHAS 9KCIEPUMEHTAIIHLHO-
CTaTHCTUYECKasi MOJENb, OOMIMIA BUJ KOTOPOI
npecTaBicH B popmyie 2.

Ananuz  pezynromamos YUCIIEHHO20
IKcnepumenma. B pe3ynbrare
IKCMEPUMEHTATHHO-CTATUCTUIECKOTO MOJICITH-
poBaHuS  OBUIM  TOJYYEHBI  CIICAYIOLIHE
3aKOHOMEPHOCTH (3; 4) W3MEHEHUS
UCCIIETyeMbIX TOKa3aTelel OT BapbHPyEMBIX
(bakTopoB.

3aech u nanee HE MOKa3aHbl

KOA((PUITMEHTI, TPHU3HAHHBIE IO KPUTEPHIO

CTBIOIICHTEI HCOTIIMYUMBIMU OT HYIJIA. I[.]'DI
ymo0cTBa WHKEHEPHBIX pacyéros,
3aBUCHUMOCTH  ObUIM  TpeoOpa3oBaHbl  C

UCIOJIb30BaHueM (GopMytbl (1), 4TO TO3BOTHIIO
UCIIOJIB30BaTh HATYpPHBIE 3HAYEHUs YPOBHEH
(bakKTOpOB NpH pacuéTe MOKa3aTeIsl.

/\

Hepapxuneckas cmpyemypa onapayuosnoil

desmetsHocky Hpeodpuamin

/ \

Hepapxuxecraa cmpyxmypa omoeisHslx
HPOEKIos CHIPOLFEToCH S0/ PEROHCMPYK L

/ \

Cmpaummwa:wm—:ma&;mbzepaﬁamm Ha

omodeTsHsIM MpOoeKnau

\

.
—_— ) . YOO — \
CII Xl —
Y: = X: = 1
: L
< e o
Y: X,—, U ~
3 8 B
e X4 g g
[ _/
(.

Omdersnble pecypeel, mpebyemsle d1a

EMHG.?HEHHE_LD{IEG??’E

N _

/

Puc. 3. I'papoananumuueckas popma komnvlomepHou MoOeiu ONMUMUZAYUYU ONEPAYUOHHOU OesTMeNbHOCIU
npeonpusmus N0 CIMpoUmenbCmay U peKOHCMPYKYUU 371e6amopo8
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KOMILJICKCA IPOCKTOB

MCJIKUX ITPOCKTOB.

Tabruya 1
Bapvupyemvie gpaxmopui
HaumenoBanue
daxtopa CyTs, onpezenenue (axropa XapaKkTepUCTUKA BAPbUPOBAHUS
X4 - cpenssas | Mopenupyer HampaBieHHE OesTeNbHOCTH kKommanuu: | CpemHee apu(METHUECKOE TPYIOEMKOCTH
TPYA0EMKOCTh OPHCHTALIMIO HA BBHIMOJIHEHNE KPYITHBIX, CPETHUX WU | CTPOHTEIbHO-MOHTXHBIX paboT MPOEKTOB

pacCcMaTpruBacMoOro KOMIIJICKCa, MJIH. I'PH.

X, — cpesiHee pacCcTOsHUE

Mopnenupyer
peann3anuio IPOeKTOB: 3HAYUTENBHO, HE3HAYUTEIIHLHO

HaIrpaBJICHHOCTb KOMITaHHUHU Ha

CpenHee apuMETHYECKOE PACCTOSHUN
nepe6a3supoBKH PECYPCOB MEXKIY JTIOOBIMU

HCIIOJIb3YEMBIX PECYPCOB

nepeda3supoBKH 1 CpenHey ATSHHEIX YT OT APYTa JIByMsI MPOCKTaMHU M3 PacCMaTPUBACMOTO
P Y Py pyra. KOMILIEKCa, KM.
Mopgenupyer OpHEHTAIIUIO KOMITaHUH Ha
[pornenTHOE COOTHOIIICHUE
X; — MPUHAIISKHOCTH | HUCIOJb30BAHHE COOCTBEHHBIX WM  IIOAPSAHBIX

pecypcoB. Hcnonb3yercs mis TpyIOBBIX PECYpCOB,
MAaIlIFH 1 MEXaHH3MOB.

HCIIOJIb30BaHKSI COOCTBEHHBIX PECYPCOB K
o061eMy 00bEMy pecypcoB.

X4 — HWHIYCTPHAIBHOCTH
HNPUMEHSEMBIX pelIeHIH

M3menenne Tpyn0€MKOCTH paboT NPU HCIOJIB30BAHUHI
HH]Ty CTPUAJIBHBIX METOZI0B CTPOMTENBCTBA:
UCTIOIb30BaHHE MPEI3ar0TOBIEHHBIX MaTEPUAJIOB HIIH
KOHCTPYKIMH, HCIOIb30BAHHE METOJOB MOTOYHOTO

IpouenrtHoe COOTHOILICHHE
HCIOJIL30BAHUS MHYCTPUATIbHBIX METO/IOB
B 001memM 00bEMe padorT.

MIPOU3BOJCTBA paboT, CTENIEHH MEXaHU3alUH.

Tabruya 2
Pe3y.71bmambl IKCREPUMEHMAIbHO-CMAMUCIMUYUECK020 Mode.fmpoeanu}l
HopmanusoBannsie
Harypusbie 3Hauenus pakTopos IToxazarenu
3Ha4YeHUs akTopoB
Ne
X, TBIC. YeJI.- H3MeHeHne MOoaHbIX COOTHOIIIEHHE MPSIMBIX U
X X X3 X4 yac. Ko, 1. | Xs, %o | Xa, %o MpOM3B. 3aTpart, Y|, % | oOuenpouss. 3aT§aT, Y,, %
1 2 3 4 5 6 7 8 9 10 11
1 +1 +1 +1 +1 37 1000 100 100 -0,222 8,20
2 +1 +1 +1 -1 37 1000 100 0 5,223 7,75
3 +1 +1 -1 +1 37 1000 0 100 -4,647 10,68
4 [+ [+ ] a1 ] 4 37 1000 | 0 0 0,373 10,09
5 +1 -1 +1 +1 37 100 100 100 -1,691 6,61
6 +1 -1 +1 -1 37 100 100 0 3,753 6,24
7 A -+ 37 100 0 | 100 -7,587 7,27
8 1] -1 | -1 |- 37 100 0 0 -2,566 7,27
9 SN 2,2 1000 | 100 | 100 2,301 16,13
10 -1 +1 +1 -1 2,2 1000 100 0 -1,015 16,76
11 -1 +1 -1 +1 2,2 1000 0 100 3,225 27,84
12 -1 +1 -1 -1 2,2 1000 0 0 0,333 28,87
13 [ -1 [ -1 [ +1 ]+ 2,2 100 | 100 | 100 -5,141 7,69
14 [ -1 [ -1 [ +1 [ -1 2,2 100 [ 100 | © -8,457 7,99
15 [ -1 [ -1 [ -1 [ +1 2,2 100 0 | 100 -11,658 9,41
16 -1 -1 -1 -1 2,2 100 0 0 -14,550 9,76
17 +1 0 0 0 37 550 50 50 -0,967 7,93
18 [ -1 0 0 0 2,2 550 | 50 [ 50 2,274 15,02
19 0 +1 0 0 19,6 1000 50 50 0,895 10,98
20 0 -1 0 0 19,6 100 50 50 -2,125 7,65
21 0 0 +1 0 19,6 550 100 50 1,896 8,35
22 0 0 0 +1 19,6 550 50 100 0,063 9,25
23 0 0 -1 0 19,6 550 0 50 -3,127 10,35
24 0 0 0 -1 19,6 550 50 0 1,742 9,08
25 0 0 0 0 19,6 550 50 50 -0,615 9,31
Haubonee y100OHBIM rpadMuecKuM  KBaJpaToB, KOTOpPBIE  pPACIOJIOKEHBl  Ha
NIPECTAaBICHUEM aHAIUTUYECKUX  «OONBIIOM» KBajapaTe, OTPaKaloOIEM JIEBSTh
3aBUCHMOCTEH  TIOKa3aTedst OT  YeThIpEX  COYETaHWH 3HAYCHHWH NBYX JPYruX (pakTopos.
¢dakTopoB  sBhsercs  auarpaMmMa  Tuna  [Ipm mocTpoeHMHM uarpaMM TakKoro THIIA
«KkBaZpaTthl Ha KBaapaTe». OHa oOTpaxkaeT  1enecooOpa3HO pa3AeauTh (GakTOpel Ha JBE

3aKOHOMEPHOCTb HW3MEHEHUSA II0Ka3aTess OT
IBYX (DaKTOPOB B Tpejaenax ICBITH «MallbIX»
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napel, KaXXaasd U3 KOTOPBIX UMECT CBOM CMBICTT
C TOYKHU 3pCHUA HUCCICIOBaHUA
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Paccmotpum pucynok 4. Ha HEM B
rpadu4eckoM BUJE MOKa3aHa 3aKOHOMEPHOCTb
M3MEHEHUS MOJIHBIX MPOU3BOJICTBEHHBIX 3aTpaT
(Y;) or mnpuHAANEKHOCTH HCIOIB3yEMBIX
pecypcoB (X3) W CTENEHW HHAYCTPHATHHOCTH
IPUMEHAEMbIX pelleHuil (X;) npu JeBATH
COYETAHUSX 3HAYEHUU CpeaHEed TPYyIO0EMKOCTH

Y=by+bX; +bXS + bpXi Xy +bisXiX; + b1 XX,

+ ngg + b22X22
+ b3X; + bysXy
+ buXy + byXi

npoekta (X;) W cpemHEro  paccTOSHUS
nepe6a3upoBku (X5).
+ b3 XoX3 + brpXoXy 2)

+ b3,X3X,

Y; = 0,557 X; — 13,083 — 0,006 X;> — 2x107 X, X5 + 8x107* X, X;—

— 0,002 XX, + 0,018 X, — 4x10° X* — 5x107 X>X; + 0,06 X; + 0,037 X,.

3)

Y,=9281-3746 X; + 2,469 X;>— 2,839 X, X> + 1,3 X1 X3 + 3,745 X> -

— 1,466 X>X3— 1,99 X;.

3necb W Janee KUPHBIM  BbIACJIEHBI
OKCTPEMYMBI  [OKas3aTels B Ipelenax
NBYX(aKTOPHBIX AMArpaMM, MOJUYEPKHYTHIM —
9KCTPEMYMBI B npenenax BCEl
4eThIpEX(PaKTOPHOI AHATPAMMBIL.

ITokazarens «U3MEHEHHE MIOJIHBIX

MPOU3BOJCTBEHHBIX 3aTpar» (Y;) oTpaxaer
OTHOCHUTENbHYI0 (PUHAHCOBYIO 3((HEKTUBHOCTh
NPUHATUS TEX WIM HWHBIX OpPraHW3alMOHHO-
TEXHOJIOTHUecKuX pemeHnil. Kak BugHO wu3
pucynka 4, takasg 3(QQPEKTHBHOCTh pa3IUIHA
npu HNPUHATHH TeX WIn UHBIX
OpPraHM3allMOHHO-TEXHOJOTHYECKUX PEIIEeHUM
Ha O00BEKTaXx TMpH pa3HbIX CTPATErMYECKUX
MPEANOCHUIKAX ONEPAlMOH-HON JeATeIbHOCTU
paccMatpuBaemoro npeanpustus. bonee toro,
XapakTep BIUSHHUA TaKUX PEHICeHWH (TO ecTb
BiausiHMEe (akTopoB X; u X;) pasnuueH B
3aBUCHMOCTH OT YpoBHeM pakTopoB X; u Xo.

Tabmuua 3 oTpaxaeT OTHOCHUTENIBHYIO
3 HEKTHBHOCTD IPUMEHEHHUS
OpPraHU3aIMOHHO-TEXHOJIOTMYECKUX PELICHUI
MPU  Pa3IUYHBIX CTPATETUYCCKUX PEIICHHIX
yIpaBJIEHUS] PAcCMaTPUBAEMON CTPOUTENBHO-
MOHTQKHOM OpraHu3aIUEN. OreHkw,
NPEJCTaBICHHbIE B Ta0NWIE, BbIUYUCIEHBI
MyTEM HaXOXJECHUS PAa3HOCTU MAKCUMAaJIbHOTO
U MUHUMaJIbHOTO  H3MEHEHMsS  IOJIHBIX
MPOU3BOJICTBEHHBIX 3aTpar (Y;) mis KaxIoro
U3 JAEBSITH «MaJbIX» KBaApaToB (puc. 4).
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OtmetuM, 9TO YPPEKTHBHOCTh TPUHATHS
HEOOXOIUMBIX OpraHu3aIMOHHO-
TEXHOJIOTMYECKUX pEIIEHUH Ha OTIEIbHOM
00BEKTE BO3pacTaeT MpH YBEIMYEHUU CpEIHEH
TPYJOEMKOCTH KOMIUIEKCAa MPOEKTOB (X; —
max) ¥ CHHXAETCs MPU YBEJIUYCHUU CPETHETO
paccTosiHus nepeda3upoBku (X, — max).

VYpoBeHb pakTopoB X; U X> Takke BIUAET
Ha TO, KaK BO3JCHCTBYIOT (DakTOphl X3 U Xy Ha
3HayeHue nmokazatens Y;. Ilpu  Hu3kHX
3HAYEHUSX daktopa  X; MOBBILICHHUE
UHyCTPUATLHOCTH MPHUMEHSEMBIX pELIeHUN
(Xy) yBeNMUYMBAET TOJHBIC MPOU3BOACTBEHHBIE
3arpatel (mpu X, = 100 kM — Ha 2,1 %; npu
X; =550 xm — Ha 3,05%; ipu X, = 1000 km —
Ha 3,1 %), npu BBICOKHUX — CHUXKaET (Ipu X, =
100 kxm — Ha 5.4 %; npu X, = 550 kxm — Ha
5,07 %; mpu X, = 1000 xm — Ha 4,9 %).

Hpyrumu CJIOBaMH, MIPUMEHEHHE
BBICOKOTIPOU3BOAUTENIBHBIX METO/IOB
MPOM3BOJICTBA CTPOUTEILHO-MOHTAXXKHBIX PadoOT
nenecooOpasHo  Ha  KpYHHBIX  OOBEKTax.
AHanu3upys yroj HakJIOHa HU30JIMHUN K OCH
dakTOopa «IPHHAUIEKHOCTb HCIOJIb3YEMBIX
pecypcoB»  (X3), MOXKHO  TNPUUTH K
CJIEZIYIOLIEMY BBIBOJY. YBEJIMUYEHHE YPOBHS
¢dakropa X, NPUBOAUT K CHU)KCHUIO BIMSHUS
dakTopa X3 Ha mokazaTtenb. VIHBIMU cllOBaMH,
UCIIOJIb30BaHUE CYONOAPSATHBIX PECYPCOB TEM
NES 1e1eco00pasHo, yeM JaJblie
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JUIsL  CTPOUTENBbCTBA U PEKOHCTPYKLHUU

MCHEC, HUCIIOJIB30BAHHUEC COOCTBEHHBIX 3JICBATOPOB B JIF000M CJlyda€ BBII'OOHEC, YEM
TPYAOBBIX PECYpCOB, MAlIMH MW MCEXAaHHU3MOB IMPUBJICYCHUC UX CO CTOPOHBI.
X,
. x X M08 X,
00 [ __ 291 100 | 4 7 100 [-a,39 .
“““““ R /’ ~
50 2 s0 I~ 2 ~ d
1000 | so0 “--—H1,________hh y / _0 )
S ’,3 - 27
——o0__ / L
o |-08 - —] o |/ 3,8 o -~ 4,17
0 50 100° X, 0 50 100 X%, 0 50 100 X,
X ™~ X, 2,61 X, =5,57
100 N 052 ™ 100 é / 00| Y
= / b g rd
~ ~ / / S
550 | so0 " 50 /o s0 | s 0 e
4 — 0 — s rd
~ . ! 2"
~ ™~ 2r 2,61 4 e 522
o |-825 a i 0 - 4
0 50 1007 X, 0 S~ 50 100° X, 0 50 100~ X
X, 4Ny, 2 X,
0| N 5,64 100 [7,72 | T T 100 |-8.44/ 7
\ B | / 6 Vi
\\ -8 [ i [ - /'4 // /s
100 | 0 N \ = 2 z
b =10 / | J| X s 0 )/
A \ 2 f X 2"
12 A | / / ,
o |38 o |/ | 027 0 /S /7 ass
0 50 100" X, 0 50 100” X, 0 50 100 X,
2,2 19,6 37 X

Puc. 4. Uzmenenue nonnvix npouzsodcmeenuvix sampam (Y;) om npuHaonesiscHocmu ucnoib3yemvix pecypcos (X;)
U cmeneHu UHOYCMpPUATbHOCIU NPUMEHAeMbIX peuteHuti (Xy) npu paziuuHblx CMpame2utiecKux PeueHusx
npu ynpasienuu npeonpusimuem

MuHumanbHOe 3HAYEHHE  «IIOKa3aTels
W3MEHEHHUE  TIOJMHBIX  IMPOU3BOJCTBEHHBIX
3arpat» (Y;), paBHoe -13,6 %, HaOmiomaercs
IIpU  CpedHed TPYHOEMKOCTH  KOMIUIEKCa
NpoeKkToB X; = 2,2 ThIC. Y€j.-4ac., CPeIHEM
pacctossHun  mepebaszupoBku X> = 100 kM,
MIPUHAJJIEKHOCTH UCHOJIB3YEMBIX PECypcoB X3
= 0 %, UWHIYCTPUATBLHOCTH MPUMEHSIEMBIX
pewennit X, = 0 %.

Pucynok 5 comepxuTr rpaduueckoe
Mpe/ICTaBICHUE BIMSHUS  MPUHAIIICHKHOCTH
UCIIONIB3YEMBIX pecypcoB (X3) W creneHu
WHAYCTPUAIBHOCTH MPUMEHSEMbIX pelIeHui
(Xy) Ha COOTHOIIICHUE MPSIMBIX u
0OIIenpon3BOACTBEHHBIX  3aTtpaT (Y,) mpm
NEBATH  BapuUaHTaX  3HA4YeHWH  cpenHei
TPYHOEMKOCTH KOMIUIEKCAa TPOEKTOB (X)) u
CPEIHETO PACCTOSIHUS epeda3supoBKH (X5).

XapakTep  BIUSHHUS  IPHUHAJJICKHOCTH
HCIOJIE3YEMBIX PecypcoB (X3) Ha COOTHOIIICHUE
NpsIMBIX U OOIIETIPOU3BOJICTBEHHBIX 3aTpaT
(Y2) ocraércs HEU3MEHHBIM BO BCEX TOYKAX

47

dakTopHOTO  TpOCTpaHcTBa.  [loBBINICHHE
CTEIIEHU HCIIOJIb30BaHMS CyOmoIpsAHBIX
PECypcoB CHIKAET OOIICTPOU3BOICTBCHHBIC
3aTpaThl U TIOBBIIIAET CyMMY MPSMBIX 3aTpat. B
I1€JIOM 9TO MPUBOJUT K CHIKEHUIO MOKa3aTess
Y,.Cnegyer OTMETUTH  BIHMSHHE  ypPOBHS
daktopoB X; u X, Ha CTENeHb BO3JEHCTBH
dakTopa X; Ha mnokazatens. B Tabmuue 4
MPUBEICHBI OIIEHKH BIIUSHUS TPUHAIC)KHOCTH
UCIIOJIB3YEMBIX pecypcoB (X3) Ha mokazarenb
Y,. Ouenku, mpeAcTaBiICHHbIE B TaOJHIIE,
BBIUMCIICHBl MYTEM HAXOXICHHS Pa3HOCTH
MaKCHMAaJIbHOT'O H MHHHMAaJIBHOTO
COOTHOIIICHUS TPSIMBIX u oO1e-
MPOU3BOACTBEHHBIX 3aTpatr (Y>) I KaxIoro
U3 JIEBSITH «MajbIX» KBaJIpaTOB pHUCYHKa 5.
Brmusane dakropa X; Ha mokazartenp Y,
CHIDKAeTCSs  TNpH  YBEIWYECHUU  CpeaHei
TPYHOEMKOCTH KOMIUIEKCA MPOEKTOB (X; —
max) © TOBBINIAETCS TMPU  YBEITUYCHUU
CpPEeIHEro paccTosHHsS Tepeda3supoBku (X; —
max).



Bichuk [IpuaninpoBcbKkoi nepkaBHOT akaneMii Oy JiBHAITBA Ta apXiTekTypH, 2016, Ne 12 (225)

ISSN 2312-2676

Tabauya 3

Omnocumenvhan Ippekmusnocms (%) npunaAmMUA OPZAHUIAYUOHHO-MEXHOTOCUYECKUX PeUleH Ul
RPU PA3TUYHBIX CIPAMeZUAX YRPAGIACHU NPCONPUAIUEM RO CIPOUMEIbCHEY U PEKOHCIPYKUUU I11e6AMmop08

Vposers daxropa Xy, k. — YpoBeHb q)aKTor;ag )él, TBIC. YE€JI.-4ac. =
1 000 3,51 3,0 8,56
550 5,73 5,22 10,79
100 7,96 7,45 13,02
Tabauya 4

H3menenue coomuouieHuA NPAMbBIX U 00ULENPOU3BO0CEEHHBIX PACX0008 (%) Om UCRO1b308AHUSA
COOCMEEHHBIX UNIU CYONOOPAOHBIX PeCYPCO8 NPU PA3IUYHBIX CIMPAMEUAX YRPABIeHUs NPEeOnpUAmuem
HO CIMPOUMENbCMEY U PEKOHCHMPYKUUU IJ1e6AMOPO8

Yposenb pakTopa X, ThIC. Yell.-4ac.
VYposenb dakropa X,, KM. >
poBes daxtopa X, 22 19,6 37
1000 9,52 6,91 4,32
550 6,58 3,71 1,38
100 3,65 1,55 1,05
X
KM
X, X, ¥,
wo T T ‘ 100 ‘ I | [ 100 I |
| | |
2]6 ;{I‘1 l 1|ﬁ | | | 10
] 14 | |
1 o R - ‘17.32 50 | a8t 50 5 | 675
0 26,84 L2 |/ ]1eae | 12 | 11,07| . |
: | : h /I | | i | 7
| i |
I
o 1 | ol | [ ily o | |
0 50 100 X,, 0 / 50 100°X, 0 50 100~ X
16 g 12
X; Y, L 4 X;
100 | | | 100 [ | i I 100 ‘
18 i 1 | i 85
B | © | 122 /50 | 10 i 129 50| | | 7,31
550 18,79 | 14 ma | 9 P “1a60 8 ‘
Lo Lo !
! | 75
0 | I U I | 0 |
0 50 100°x%, 0 . 50 100° X, 0 50 100" X,
PL
X, 5, 5,
100 I | 100 ‘ 100 |
|
||U 75 I
9 | 7,00 50 | 7 6,32 50 | 501
100 | 50 14074 i 7,87 | 6.5 6,06 515
]! |
0 i L 0 | 0 I
0 50 1007 X, 0 50 1007 X, 0 50 100" X,
2,2 19,6 37 xr:
MBI, YeN-4ac.

Puc. 5. Hsmenenue coomuoutenust Rpsmuix u obwenpousgoocmeennvix sampam (Y,) om npunaonesxchocmu
ucnonb3yemvix pecypcos (X3) u cmenenu uHOYCmMpuaibHOCMU NPUMeHaeMblX peutenutl (Xy) npu pasniuyHuix
Cmpame2uiecKux peuerusix npu ynpasieHuu npeonpusimuem

MunumanbHOE

3HA4YCHHC

IIoKa3aTejs
n

«COOTHOIIICHHE MIPSIMBIX
00IIeTTPON3BOICTBEHHBIX 3aTpat» (12), paBHOE
4,99 %, HaOmOmaeTcs TNPU  CICAYIOIMHX
ypoBHsIX ¢akTopoB: X; = 37 ThIC. yeln.-yac.,
X5 =100 xm, X3 = 100 % u 110001 cTenmeHu

WHJYCTPUAIBHOCTH IPUMEHSAEMBIX PpELICHUN

(X4)-
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BoiBoabl.
1. Yuér ocoOeHHOCTEH CTpPOWTENBbCTBA U
PEKOHCTPYKIUU
pa3zpaboTaHHasi METOJUKa HCCIeI0BaHUS,

3JIEBATOPOB,

a TaKxXcC
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OoOyCIIOBWJIM ~ TIOCTPOGHHWE U  aHalIu3 WHIYCTPUAIbHOCTH MIPUMEHSEMBIX
KOMIIBIOTEPHOH MOJENIN  OIEpaliMOHHON pemennii Xy = 0 %.
NesITeIbHOCTH MIPEPUITHS 1o MuHuManbHOe 3HAa4YeHHE [OKa3aTens
CTPOMUTEIBCTBY u PEKOHCTPYKIUHU «COOTHOIIICHHE MPSIMBIX u
9JICBATOPOB;  TO3BOJIMJIM  HCCIEIOBATh 00mIenpon3BOACTBEHHBIX  3aTpary  (Y3),
JKCIIEPUMEHTAIIBHO-CTaTUCTUYECKUE paBHoe 4,99 %, HabmogaeTcs Ipu cpeaHen
3aKOHOMEPHOCTH M3MEHEHHS IMoKa3aTenei TPYJOEMKOCTH KOMILUIEKCA MPOEKTOB X; =
TaKOM ONEPAUUOHHOW JIESITEIBHOCTU OT 37 ThIC. Yen.-yac., CPEIHEM pPaCCTOSIHUHU
HanOoyiee  BaXHBIX  OpPraHU3AIMOHHO- nepebazupoBkun X, = 100  xwM,
TEXHOJOTHYECKHX (haKTOPOB. MIPUHAJICKHOCTH UCIIONIB3YEMBIX
2. IlpoBenénusie 9KCIIEPUMEHTAIIbHBIE pecypcoB X3 = 100 % u nro6oi cTeneHu
UCCIIEeIOBaHUS B KOJIMYECTBEHHOM WHAYCTPHATLHOCTU MIPUMEHSEMBIX
W3MEpPEHUH JIOKa3aau B3aMMOCBSI3b petenuit (Xy).
OpPraHU3aIMOHHO-TEXHOJIOTHUYECKHUX 4. Tpunstue ONTUMAJILHBIX
pelIeHNH, MPUHUMACMBIX TIPH YIIPaBICHUH OpraHU3allMOHHO-TEXHOJIOTHUYECKUX
OpEeNnpusITHEM B IEJIOM, C TaKUMHU pelieHnid Ha OOBEKTaX CTPOUTENHCTBA H
pEIICHUSIMH, MIPUHUMACMBIMHU Ha PEKOHCTPYKIIUU 3JIEBATOPOB B
OTJENbHBIX 00BEKTaX CTPOUTEIHCTBA. COOTBETCTBUU c UCCIIeTIOBAaHHBIMU
3. MuHuMmanpHOE  3HAU€HUE  IOKa3aTens 9KCIIEPUMEHTAIbHO-CTATUCTUYECKUMU
«M3MEHEHHE TIOJHBIX IPOU3BOJICTBEHHBIX 3aBUCHMOCTSIMH  TIO3BOJISIET  CHU3HTH
3atpat»  (Y;), paBHoe -13,6 %, 3HAYCHHE PACCMOTPEHHBIX MTOKA3ATEIICH:
HaAOI0IaeTCsl TIPU CPEAHEH TPYNOEMKOCTH — HW3MEHEHHE MOJIHBIX MPOU3BOJACTBEHHBIX
KOMIUIEKCa MPOEKTOB X; = 2,2 ThIC. YelL.- 3arpat (Y;) — ¢ 5,22 % no -13,6 % (Ha
qac., CpeJHEM PAcCTOSHUU Mepeda3supoBKU 18,82 %);
X; = 100 KM, ©IpHHAUIEKHOCTH — COOTHOIIICHHE IPAMBIX u
UCTIONB3yeMBIX pecypcoB Xz = 0 %, OGH.ICHpOI/IBBO,Z[CTBeHHLIX 3aTpar (Y2) —

¢ 26,84 % 1o 5,01 % (una 21,83 %).
HUCITIOJIb3OBAHHAS JIMTEPATYPA
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[IOCTEPHAK I. M., k. m. u., doy.,
[IOCTEPHAK C. O.,> k. m. 1, doy.
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? Kadenpa apXiTeKTypHHX KOHCTPYKILiii, pecTaBpariii Ta peKOHCTPYKILii GyiBeib, CIOpy Ta iX KOMIUIEKCIB, TeXHIYHMH Cremjiamict
npuBatHoro mignpuemcrsa «Kommnosury, Oneca, Ykpaina, e-mail: icomos.rur@gmail.com, ORCID ID: 0000-0003-0890-4963.

Anotauis. ITocmanoexa npoénemu. Sk nepcieKTuBHI GOPMH IHTETpALlli BUCTYIAIOTh Y MICTOOYIIBHIHA CTPYKTYpi
pi3Hi KoMIulekcH. Y mporieci popMyBaHHS IUIaHIB COLIAIIBHOTO i €KOHOMIYHOTO PO3BUTKY BEJIHKHX MICT yC€ 4YacTille
CKJIQJIA€ThCSl CUTYAIlisl, KOJIM JUIS MiJBUIICHHS e(EeKTUBHOCTI BUKOPUCTaHHS (DIHAHCOBHX, MaTepiajbHUX 1 TPYAOBHX
pecypciB moTpiOHa HE MPOCTO KOHIEHTpAIlisl 3yCHIb, & W HOBI HpOrpecuBHI (GopMu opranizaifii OyIiBeIbHOrO
BUpoOHMLTBA. Mema cmammi — 3anpONIOHYBAaTH OpraHi3alliiHy CTPYKTYpy, IO BHUKOPHCTOBYE Ha IPaKTHII
HAKOIMYCHUH HAayKOBO-TEXHIYHWH TIOTEHIIAT 3a CTAaHAApTaMU CHEeproe(eKTHBHOCTI, ¥ BUKOHATH IOCIIKCHHS
IEKeHEpHOI apXiTEeKTOHIKA XUTIOBUX OyaiBens icTopudHoi 3a0ynoBu M. Ozneca. Bucnogok. IIpoTIOHy€ETHCSI CTBOPUTH B
M. Oneca «KoprmopaTuBHHI HayKOBO-TEXHIYHUI KOMIUIEKC MicToOyaiBHOI eHepropexoHcTpykii» (KHTK MEPek) sk
IHHOBAIIiHy OpTaHi3aliiiHy CTPYKTYypy, fKa 3aCTOCOBY€E Ha MPAKTHIl HAKOMMICHUH HAYKOBO-TEXHIYHIHA MOTEHITIaM I
pekoHcTpyKii OyaiBesib ictopuuHoi 3a0ynoBu Ojiecu 3a crangapTamu eHeproeekTUBHOCTI. PO3risiHyTO iHXEHepHY
apXITEKTOHIKY J>KHTJIIOBHX OyniBenb icTopuuHoi 3a0ymoBu OpecH, 30KpeMa, HE3BaXKAIOUM Ha PI3HOXAPaKTEPHICTh
OyniBenb XKUTIOBOTO Npu3HaueHHs OpjecH, JUisd HUX ICHYIOTh BH3HAuallbHI (haKTOpH, 32 SKUMH MOXKHA MPOBECTH iX
IpyITyBaHHS i B TOM K€ 4ac BUOKPEMHUTH 3arajbHi pUCH, IPUTAMaHHI )HUTJIOBIH 3a0yn0Bi B 1iioMy. HaBeeHo 3aranbHy
XapaKTepUCTUKy Ta Kiacu(ikamiro >XKUTIOBHX OyniBenb ictopmuHoi 3a0ymoBu Onecn XIX-mouatky XX CTOMITTS.
BuroxpemieHo Ta po3IMpeHo Kiacudikamio Takux OyaiBeNb KUTIOBOTO NMPU3HAYEHHS 32 TPUBAIICTIO NPOXKUBAHHS B
HUX.

KurouoBi cioBa: xopnopamuenuil nayko6o-mexuiynuil Komniexc, micmodyoigna enepeopekoncmpyryis, gopmyeanns Odecu,
oyoieni icmopuuroi 3a6y006u

OPI'AHU3AILIMOHHAS CTPYKTYPA 1JIsI PEKOHCTPYKIIUM 3JAHUI

NCTOPUYECKOM 3ACTPOUKHA OJECCHI
[IOCTEPHAK U. M.,' k. m. u, ooy.,
[IOCTEPHAK C. A.,> k. m. 1, ooy.

! Kadyesipa opraHmsarini CTpOMTENECTBA W OXpaHbl Tpyaa, OfieccKasi ToCy[apCTBEHHAS AKaJeMHs CTPOUTEIBCTBA H apXHTEKTYDEI,
Opnecca, Ykpauna, e-mail: posternak.i@gmail.com, ORCID ID: 0000-0002-5274-8892.

% Kadpesipa apXUTEKTYPHBIX KOHCTPYKIIHMil, PECTABPALMK M PEKOHCTPYKIUHU 31aHHH, COOPYXKEHHIl H MX KOMILIEKCOB, TEXHHUCCKHI
CICIUATIUCT 4aCTHOTO MPEANPUATHS «Kommo3ury, Opecca, VYkpauna, e-mail: icomos.rur@gmail.com,
ORCID ID: 0000-0003-0890-4963.

AnHotaumsi. Ilocmanoeéka  npoénemwpr.  llepcrieKTMBHBIME ~— (OpMaMH  HWHTETpalidl  BBICTYNAIOT B
TPalOCTPONUTENBLHON CTPYKTYpE pas3iHdyHble KOMIUIEKCHL. B mporecce ¢opmMupoBaHMs IUIaHOB COLMAIBHOTO M
9KOHOMHYECKOTO pa3BUTUSI KPYIHBIX TOPOJOB BCE 4Yallleé CKJIAABIBAETCS CHUTyalWs, KOrjga Uil IIOBBIICHHS
3 (EeKTUBHOCTH HCIOIB3YEMBIX PECYPCOB HYXKHA HE IPOCTO KOHLEHTPALUs YCWIHH, HO M HOBBIE IIPOIPECCHBHBIE

(OpMBI OpraHU3aIMy CTPOUTEIBHOrO Mpou3BoxacTBa. Ilens cmambu — TPEATIONKUTH OPraHU3ALMOHHYIO CTPYKTYDY,
HCMOJIB3YIOUIYI0O HAa MPaKTHKE HAKOIUICHHBI HAyYHO-TEXHUYECKHIl MOTeHUHAN IJisi PEKOHCTPYKLHMH 3IaHHi

ucropudeckoint 3actporiku Onmeccer 1820—1920 rr. mo cranmapTam 3HEProdhHEKTUBHOCTH W BBITIOJHUTH UCCIICTOBAHMS
WH)KEHEPHOW apXUTEKTOHHUKH JKUIBIX 3JaHUM MCTOpHUecKod 3acTpoiiku r. Onecca. Bwigoo. Ilpemnaraercs co3naTth B
Opecce «KopnopaTuBHBIH Hay4HO-TEXHHUECKHI KOMIUIEKC TpajoCTpoUTeNbHOW 3HepropexoHcTpykimmn»y (KHTK
I'OPek) kak HTHHOBALIMOHHYIO OPraHU3allMOHHYIO CTPYKTYpY, KOTOpask UCIOJIb3YyeT Ha MPAKTHUKE HAKOIUIEHHBIN Hay4HO-
TEXHUYECKUH TMOTEHIUANl JUI PEKOHCTPYKIMHM 3JaHWH HCTOpuYeckod 3actpoiikn Opecchl 1O cTaHzapTaM
9HeproapGeKTuBHOCTH. PaccMoTpeHa MHKeHepHash apXUTEKTOHHKA JKWIBIX 3aHUH HCTOPHYECKOW 3aCTpPOMKH ropoja
Opnecchl, B 4aCTHOCTH, HECMOTPS Ha Pa3HOXAaPaKTEPHOCTh 3IaHUM KWI0T0 HasHaueHHuss Omecchl, Ul HUX CYLIECTBYIOT
ompezemsronye (HakTopsl, 0 KOTOPHIM BO3MOXKHO IPOM3BECTH X I'PYIIIMPOBKY W B TO )K€ BPEMsI BBIICIUTH OOIINe
YepThl, IPUCYIIHNE KON 3acTpoiike B esoM. [IpuBeaeHa obmast XapakTepuCcTHKa U KJIacCH(UKANUS KHUJIBIX 3TaHUHA

ncropudeckort 3acTpoiikn Oneccsl XIX — Hagaa XX Beka. BeimeneHa u pacimupeHa KiacCUPUKAUA TaKuX 3JaHUN
JKWJIOTO HAa3HAYCHUS 110 NPOAOJIKUTEIbHOCTH IMPOKUBAHUSA B HUX.
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KiroueBble cjI0Ba: KOpnopamueHwlil  HAYYHO-MEXHUYECKUU  KOMNIEKC, EPAOOCHPOUMENbHAS  IHEPSOPEKOHCHPYKYU,
gopmuposanue Odeccol, 30anus UCMOPULECKOU 3ACMPOUKU

ORGANIZATIONAL STRUCTURE FOR BUILDINGS RECONSTRUCTION

OF HISTORICAL BUILDING OF ODESSA
POSTERNAK 1. M., Cand. Sc. (Tech.), Ass. Prof.,

POSTERNAK S. 0.2, Cand. Sc. (Tech.), Ass. Prof.

! Department of the Organization of Building and an Occupational Safety and Health, the Odessa State Academy of Building and
Architecture, Odessa, Ukraine, e-mail: posternak.i@gmail.com, ORCID ID: 0000-0002-5274-8892.

2 Department of the Architectural Designs, Restorations and Reconstruction of Buildings, of Constructions and their Complexes, the
technical  expert of  private company  "Composite",  Odessa,  Ukraine, e-mail: icomos.rur@gmail.com,
ORCID ID: 0000-0003-0890-4963.

Annotation. Formulation of the problem. As one of perspective forms of integration various complexes act in
town-planning structure. In the course of formation of plans of social and economic development of large cities even
more often there is a situation when for increase of efficiency of used resources concentration of efforts is necessary not
simply, but also new progressive forms of the organization of building manufacture. Purpose. To offer the
organizational structure using in practice the saved up scientific and technical potential for reconstruction of buildings
of historical building of Odessa 1820 ... 1920 years under standards power efficiency and to execute researches
engineering architectonics residential buildings of historical building of a city of Odessa. Conclusion. 1t is offered to
create in the city of Odessa "the Corporate scientific and technical complex town-planning power reconstruction "CSTC
T-PPR", as innovative organizational structure which uses in practice the saved up scientific and technical potential for
reconstruction of buildings of historical building of Odessa under standards power efficiency. It is considered
engineering architectonics residential buildings of historical building of a city of Odessa, in particular, not looking on
diverse buildings of inhabited appointment of Odessa, for them there are defining factors on which probably to make
their grouping and at the same time to allocate the general lines inherent to a housing estate as a whole. It is resulted a
general characteristic and classification of residential buildings of historical building of a city of Odessa XIX ...
beginnings XX centuries It is allocated and expanded classification of such buildings of inhabited appointment by
duration of residing at them.

Keywords: a corporate scientific and technical complex, town-planning power reconstruction, formation of Odessa, a building
of historical building

Beryn. TeHpeHIii €KOHOMIKH CydYacHOTO Orasan OCTAHHIX JOCTIIKeHDb i
iHpoOpMaLIHHOTO  CYCHIIbCTBA  Taki, 110  myOaikaniii. [inHicTh 1ICTOPUYHOT
PYLIIITHOIO CHJIOI0 1HHOBALIWHOTO PO3BUTKY  apXITEKTYpHO-MiCTOOYAiBHOT CITaIIMHU

cycmiibcTBa cTae Hayka [1, c¢.29]. JIng  BHU3HAUaeThCs TAaKUMH  TOJIOKCHHSIMH:  a)
BHUCOKOTEXHOJIOTIYHUX, HAYKOEMHUX, TEXHIYHO  apXITeKTypHi ¥ MiCTOOYIiBHI JTOCATHEHHS
CKJIaJHUX TOBapiB Ta MOCIYI KOHKYPEHTHHH  MHUHYJIMX €MOX — L€ OJHAa 3 HalBa)KIMBILIMX
MOTEHIia)l  AyXK€ BAXJIMBHH, TOMY 1[I0  CKJIQJOBHX ICTOPUKO-KYJIBTYPHOI CHAALIHHU;
MIAIPUEMCTBO, SIKE HE MOXE CTBOpUTH  0) mam'siTKu icTopii W KyJIbTypH, ICTOpUYHE
KOHKYPEHTOCTIDOMOXKHI Yy MalOyTHbOMY  apXiTEeKTYPHO-TIPOCTOPOBE CEpEIOBHUILE
TOBApH Ta MOCIYTH, MOXKE CTaTU OAHKPYTOM. 30arayye BUIJISA Cy4aCHUX MICT; B) HasBHICTb
CroromHi y HbOTO Ha PUHKY MOXe OyTH  COpPMOBaHMX aHCAMOJIIB BUKJIMKA€E TIPAarHEHHS
KOHKYPEHTOCIIPOMO>KHUHM TOBap, aje BiH — IUTL 710 TApMOHI1 3 HABKOJMIIHIM KOHTEKCTOM.
MUHYIUX Hagbaub [6, c.21, 22]. Tlousarts BiamoBimiHO 10 MIHJIMBUX  COLUAIBHO-
«MICTOOYIiBHA  CHAJIIMHA» OXOIUIIOE SIK  EKOHOMIYHMX YMOB JKUTTS B  MICBKOMY
OKpeMi OyAMHKH, TaK 1 BENMKI KBapTald, 30HK  OpraHi3Mi 3aKOHOMIpPHO BiIMHpAIOTh CTapi
ICTOPUYHUX IEHTPIB 1 MICTO B I[IOMyY. «MicTO ~ TKaHMHH ¥  HapoODKYIOTbCA HOBI, TOMY

— e IHTerpaJl  JIIOJICBKOI  AISUTBHOCTI, BIJTHOBJICHHSI MICT BiIOyBa€ThCS MOCIIIOBHO,
MaTepiali3oBaHUN B apXiTEKTypi...», — Take  NUIIXOM 3aMiHH 3acTapiiuxX MaTepialbHUX
BU3HAYCHHS CKJIQJHOMY MICBKOMY OpraiaMy  (OHIIB 1 MOCTyHOBOTO TMEPETBOPEHHS Ha Mil
naB apxitektop A. K. BbypiB. HoBe MmicTo —  OCHOBI MmiaHyBaJlbHOI CTPYKTYPH B IIJIOMY a0o0

MUTTEBE siBumIe. Pa3 BUHUKIIM, BOHO CTae  ii OKpeMHUX elleMeHTiB. MeTOor peKOHCTPYKIii
ICTOPUYHOIO KaTeropi€lo B TMpoLeci CBOrO0 W pecTaBpalii  apXiTeKTypHO-MiCTOOYIiBHOI
PO3BUTKY 1 00'ekTOM po3risay [5; 7]. CIIAIINHU CTaJo 30epeKeHHSI KOMMO3UIIIMHUX

1 eCTeTMYHUX OCOOJHMBOCTEH ICTOPUYHOTO
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MICBKOT'O CepeIOBHIIA. MicrobyniBHa
PEKOHCTPYKIliE  —  [e  IUJIeCHpsIMOBaHa
JISTTBHICTD IIOA0 3MiHH MICTOOYIIBHOI paHiiie
chopMOBaHOI  CTPYKTYpH, IIO0 3yMOBIIEHA

notpedamMu po3BUTKY Ta BIOCKOHATIOBAHHS.

[TOHATTS pEKOHCTPYKLIT MICT Ma€ ABOSKUN
ceHc. 3 ogHOro OOKYy, BOHO BIJOMBA€ MPOIEC
PO3BUTKY  IOCEJE€Hb, BJOCKOHAJIEHHS  IX
MPOCTOPOBOI OpraHizailli, IO 3IIHCHIOETHCS
TpuBaauii vac. 3 iHmOro OOKy, 1€
MaTepialbHUil pe3ysbTaT, CcTaH 3a0yJ0BH Ha
naHuii gac. Tinbku 3po3yMiBIIM 11i CTOPOHU
PEKOHCTPYKLIi B IX B3a€EMO3B'SI3KY, MOXKHA
MPaBWIBHO MiAIWTH 0 OIIHIOBAHHS 3aBJaHb 1
BCTAaHOBUTH  METOIM  TepeOyJoBH  MiCT.
PexoncTpykiist — Oe3nepepBHUI TpoIec, IO
BiIOYBA€ETHCA Yy KOXKHOMY MICTI TO-pi3HOMY
3aIe)KHO BiJl MTOMEPEAHBOTO POCTY M CydacHHX
BuMor. lle Bu3Ha4yae 3HAYeHHS MicTa SIK
ICTOPUYHOTO SIBUIIA, Y SKOMY MHEpPeIuIiTaloThCs
pisHi emoxu. | B cCydacHOMY MiCBKOMY
opraiami  O€3yNMMHHO 3MIHIOIOTbCS  HOTO
CKIagoBi [2-5, 7].

Buainenus HeBHUPpillleHNX paHiie
YaCTHH 3arajibHoi npoodJieMu. v
MicTOOyAyBaHHI TPOSBISETHCS TEHIACHINS M0
iHTeTpanii, Sk y cdepi  MarepiallbHOTO
BUPOOHUIITBA, Tak 1 B cdepi KepyBaHHS.
Po3mmpene BiATBOpEHHS BUMArae moJajibIioro
MiJBUIICHHS  PiBHSA oprasizaimii  mpari,
KOHIIEHTpamii W cremianmizamii OyaiBeIbHOTO

BUPOOHUIITBA, iHTeHCH(iKaIii 00MiHy
pe3yJbTaTaMu BUPOOHUYO-TOCTIONAPCHKOT
TISUTBHOCTI.

IlocranoBka npoodJiemMu.
[TepciekTHBHUMU dbopmamu iHTerparnii

BUCTYTIAIOTh Y MICTOOYAIBHIM CTPYKTYpi pi3Hi
KOMIUIeKCH. Y mporeci (GopMyBaHHS IUIaHIB
COLIAIBHOTO ¥ E€KOHOMIYHOTO  PO3BHTKY
BEJIMKMX MICT YyC€ YacTillle CKJIAJaeThCs
CHUTYaIIisl, KOJH JUTSI TiIBUIIICHHS €()eKTUBHOCTI
BUKOPHUCTaHHA (iHAHCOBHUX, MaTepialbHUX 1
TPYAOBUX peCypciB TOTpiOHa HE MPOCTO
KOHIIEHTpAallil 3yCWJb, @ ¥ HOBI MPOTPECUBHI
dbopmu opranizarii OyI1BEIbHOIO
BUPOOHUIITBA. MU MPONOHYEMO CTBOPUTH
KOPIIOPATHBHI KOMITJIEKCH, [0 MAaloTh Pi3Hi
MacmrTadu, T, CTPYKTYpy (y MicTOOyIiBHIN
PEKOHCTPYKIIIT KopnopatuBai HaykoBo-
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TEXHIYHI KOMIUIEKCH MiCTOOY 1IBHOT
enepropexkoHcTpykuii KHTK MEPek).

MeTta jgociixKeHb 3aIpONOHYBaTH
OpraHizaliiiHy CTpPYKTypy, IIO 3aCTOCOBYE Ha
MPaKTUIll HAKOMWYEHUHW HAYKOBO-TEXHIUYHUHN
HOTEHIII AT 3a CTaHAapTaMu
eHeproe()eKTUBHOCTI 1 BUKOHATH JOCIIKEHHS
IH)KEHEPHOT apXiTEKTOHIKH JKUTIOBHX OyiBeNb
icropuuHoi 3a0yoBu M. Ofeca.

OcHoBHHUIT MaTepian 1 pe3yJbTaTtu
JAOCJiIKEeHb. [IpoBigHOIO 03HAKOO
JOLTFHOCTI  3aCTOCYBAaHHS KOOPIUHAIIIHIX
NPUHINITB KEPyBaHHS BHUCTYIA€ CIUIBHICTH
rOCHOJApChbKUX LiJIeH 1 3aBlaHb, 110 BUMAarae
TiCHOT BUPOOHMYOT KOOTIepallii rary3ei.

I3 mo3utiit Mmeromonorii kepyBanass KHTK
MEPek € €eKOHOMIYHMM OO0'€KTOM HOBOTO
KJjacy, L0 OTPUMAaB Ha3BYy IHTErpaLiiHOTro.
Woro  cmemmdika  BumimBae 3 HOro
KOMIUIEKCHOCTI.

OpranizoBytoun kepyBanHs KHTK MEPek,
HE MOXHa JIMIIEe MPHUCTOCOBYBATU JiIOYMN
TOCHOJJAPCHKUI MeXaHi3M, HEOOXITHHIA TOIIyK
HOBUX ¢opM 1 meroxiB. Ilo cyTi, romoBHa
npoOjemMa ChOTOJHI ne 3abe3rmeucHHs
KOOpAMHALI] B NiSIIBHOCTI OpraHiB KepyBaHH:I
pI3HUX JIaHOK 1 piBHIB Oy[iBeNbHOI Tamy3i.
Haifyacrime npomoHyroTh iX 00'eqHaTH «IIij
CHUTBHUM  Jaxom». Alle Taki CTPYKTypH
3aHAJITO TPOMI3/KI, Ba)KKi B KEpyBaHHI, Ta i He
3aBXKIIM peai3oBaHi Ha MPAKTHUIll, OCOOIHBO B
OyniBHuuTBi. HeoOximHo B Takuil cmoci0
opranizyBatu y4dacHukiB KHTK MEPek, mo6
BOHH, peali3ylouu BIACHI I, gocsranu O i
3araJlbHUX  pe3yJIbTaTiB MOXJIMBO, 3
napTHepaMu 1O OyAIBHHITBY THUX UM I1HIIHUX
OyniBenbHUX 00'exTiB. Taknii MexaHi3M iCHY€E —
ne koopauHaris. Limicaocti KHTK MEPex
Ha/la€ HE CTUIBKH TPOCTOPOBA OpraHi3ais,
CKIIbKM  KIHLEBUI pe3yibTar IPOAYKT
BUPOOHHUIITBA PEKOHCTPYKIIii, IO CTBOPIOETHCA.
3apa3, KOIu pOOUTHCS HATUCK HAa EKOHOMIYHI
BaKe KepyBaHHS, YPOKH 3HEBaru
KOOpJIMHALIIMHUM ~ KEpPYBaHHSAM  CTOCOBHO
NEPBUHHUX €KOHOMIUYHUX OCEPEIKIB HEOOX1THO
BpPaxOBYBaTH.

Ha 3akoHomaBuomy piBHI B Opeci HitOTh:
[Tporpama MiATPUMKH 1HBECTHUIIHOT
nisutbHOCTI Ha Teputopii M. Ogmeca Ha 2016—
2018 poku, TPUUHATTA SKOI 3YMOBJIEHE
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HEOOX1THICTIO CTBOPEHHS YMOB JIJIsI aKTUBI3aIlii
IHBECTHUIIINHOI isNTBHOCTI, CHPSMOBaHOI Ha
TIOTITIICHHS CePEeOBHINA )1 BEICHHS J1IOBOI
Ta €KOHOMIYHOI [JISJIHOCTI, MOJIIMIICHHS
3arajlbHUX MaKpOE€KOHOMIYHMX IOKA3HMKIB, SIK
HACIIIZIOK 3a0e3Me4eHHs] CTajJoro CoLialbHO-
€KOHOMIYHOTO  PO3BHUTKYy  MiCTa  TaKOX
KommiekcHa nporpama po3BUTKY OyiBHHMIITBA
y M. Oneca nHa 2013-2018 poku, crnpsmoBaHa
Ha BUPILIEHHA TaKUX OCHOBHUX MHpolieM
MICTOOYIIBHOI cdepu MicTa, SK PO3BHTOK
KHUTIOBOTO OyJIIBHUITBA, & TaKOX OHOBJICHHS
TEXHIYHOTO CTaHy OO0’€KTiB  COIliaJIbHO-
noOyTOBOrO MpPHU3HAYEHHS Ta 1H)KEHEPHO-
TpaHcnopTHOI iH(pacTpykTypu [3].

o6 ycmimuo po3suBatd KHTK MEPek,
Tpeba  BpaxoByBaTM 3MIHM B  CHCTEMI
KEepyBaHHS  MICBKMM  TOCIOJApCTBOM 1
KapJWHAIBHI 3MiHUA B eKOHOMIIl. OcoOauBoO 118
CTOCY€TbCSI ~ MPOOJIEMH 13  NPHUCKOPEHHSAM
TEXHIYHOTO BiJHOBIICHHS CepH BHPOOHHUIITBA
OyIiBeIbHUX MaTepiaiB.

PexoHCTpyKIis icTOpHYHOI 3a0yIOBH Mae
BENMKE COIiaJbHO-CKOHOMIUHE 3HAuYeHHs. i
OCHOBHI 3aBJIaHHsSI HE TUIbKH B TPOJOBXKECHHI
TEepMiHYy CiIyxOu OyauHKIB, a ¥ y JiKBimamii
HACITIIKiB ¢bizngHOTO 17§ MOpPajIbHOI'O
3HOILYBaHHS, MOJIMIIEHHI YMOB NPOXKUBaHHS,
OCHAIIIEHHI JKATJIOBUX OYIWHKIB Cy4acHUM
IH)KEHEpHUM  YCTaTKyBaHHSM,  ITiIBUILIEHH]
eKCIUTyaTaliiHuX XapaKTEPUCTUK 1
apxiTektypHoi BupasHocti. B Opeci B
KOHTEKCTI ~ MDKHapoAgHOi  iHTerpamii 0
CTaHIapTIB  eHeproeekTUBHUX  OyAHUHKIB
IIIOTh TUTBOBI mporpamMu: Micbka MijbOBa
Iporpama BKJIIOUEHHS LEHTPAIbHOI 1ICTOPUYHOT
yacTuHU 3a0ynoBu Opecu 70 OCHOBHOTO
ciucky Bcecpitaboi cnaauman FOHECKO na
2013-2018 poky # Miceka Ilporpama
eHeproedgextuBHocTi M. Ogneca Ha 2013-2018
poxu [2; 3].

Y pamkax I1HMX [porpaM  MOTpPiOHO
BUKOHYBaTH PEKOHCTPYKIIiIO OyniBennb
ictopuyHoi 3a0yznoBu Ojecu 3a cTaHAapTaMu
eHeproeheKTUBHOCTI.

Jns  ojepkaHHS ~ LUX  JaHUX B
excrutyaraniianx migposainax KHTK MEPex
CNiJl HAJaroJAWTH HAyKOBO OOIpyHTOBaHE 30ip
iHpopmamii po OyxiBIi iCTOpUYHOT 30MpaHHs
Ogecwu.
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Kutnosuit honn micta Ogecu AOCUTH Pi3-
HOMaHITHUNA. Taka pi3HOMaHITHICTb 3yMOBJIEHA
3MIHOIO B Yacl TaKMX XapaKTEPUCTHUK Ta Iapa-
METpiB  SIK TNPHU3HAYCHHS, AapXiTeKTypHO-
TJIaHyBaJIbHE PIlICHHS, KOHDIrypallis B IJaHi,
HasIBHICTD 1H)KEHEPHUX MEpexX, KIUIbKICTh MO-
BEpXiB, po3MillleHHs Oy/iBJi Ha NUISHIN Ta iH.
VYci i 03HaKW 3a3HaBaIM 3HAYHUX 3MiH 13 Ya-
COM uepe3 PO3BUTOK MOTYKHOCTEH 1 MOXKIIUBO-
cTeil OyniBenbHOI 6a3u, (QYHKIIOHAIBHUX BHU-
MoT, OyIiBEIbHUX TPAJHIINA Ta TEHACHIIH.

Mupoka mudepeHmianis MiCbKOTO Hace-
JeHHs (TMOMIMMKH, Kymii, ApiOHI TOpPro.ii,
CIIy00BIll, POOITHUKU) TOSICHIOE HAasBHICTh
pI3HUX THUMIB XUTIOBUX OyxiBenb. OCHOBHHIA
HanpsiM apXiTEKTYpH TOTO 4acy — KIACHILIU3M.
Ha mowarky oMy npuTamMaHHI HaI[lOHAJIbHI
NPUIOMU, PUCH HAILlIOHAIBHUX apXIiTEKTyp (Ta-
TapchKoi, OANIKaHCHKOI), PI3HOMAaHITHICTb CTH-
JHOBUX HAIPSMIB; 1€ 3yMOBJIEHO, TEpII 3a BCe,
OaraToHal10HAJIBHUM CKJIaJIOM HACEJICHHS.

Opnak juia apxitektypu Onecu B LUJIOMY
BJIACTHBUH € CTWIb «iCTOpuU3My». MoxHa
CTBEPKYBaTH, 110 BiH OyB MpUTaAMaHHUN apXi-
tekTypl Onecu kiHng XIX — nmovyarky XX cTo-
MTTA. ByAIBHULITBO BeeThCs 3a «3pa3KOBUMUI
npoektamu  1809—1812 pokiB. ApxiTekrypa
XKHUTIOBUX OyaiBenb moyatky XX CT. OXOIUIIa
BEIIUKY KUIbKICTh CTHJILOBHX HaIpsIMIB — BIJ
EKJIEKTU3MY M 0araThboX CTHUIII3alii A0 PI3HHUX
BapiaHTIB MOJIEPHY Ta HeokIacumm3my. Micie-
BUl OyAiBeNbHUN MaTepian — 4YepemamiHuK, 3
SIKOTO 3BOJMJINCH Maibke Bci Oynmimi Opecw,
HaKJIaB CBii BiIOMTOK Ha XapakTep MIaCTUYHO-
cti Gopm. Takoxk CHOPYIKyBalUCh OyAWHKA
MOBHICTIO 3 LErau abo ii BUKOPUCTOBYBAJIH B
HANOUTBII BIAMMOBITATBHUX MICIISIX.

HaiizamoxHiIIl BEpCTBH HacEJICHHS MPOTS-
TOM JIOCII/DKYBaHOTO TIE€pioy NpPOKHUBAIH B
nananax Ta ocoOHsKax (Kymiy, nomimmuku). Ha
noyatky XIX CT. i THIA MIiCBKOTO XHTIa Oy-
JIM OJTHOTIOBEPXOBUMHU 1 Maniu 3—5 BIKOH 3 OOKY
TOJIOBHOTO (hacaay i BUCOKHI mapareT. Y 1ia-
HYBaHHI OJIHOTIOBEPXOBUX OCOOHSKIB BUALIA-
JIUCS IPUMIILIEHHS, 3BEPHEHI BIKHAMU Ha BYJIH-
IO 1 3B’s13aHi Mk cO0010 aH}ITaAHUM CIIOCO-
00M (psiA TIOCIIZOBHO PO3TAIIOBAHUX IPHMi-
IIeHb Ha OJHIN oci). ByniBal Manu oxHOCXWMII1
JlaXy, 10 3YMOBIIOBAJIOCH HECTAYCI0 BOIH 1
BJIAIITYBAaHHAM HOCEPE]] ABOPIB MiA3EMHUX 1IH-
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CTEpH, B sIKI CTiKaja 3 JaxiB Taja Ta JOLIOBa
Bo/a. 3 SABISIIOTHCSA OCOOHSIKH 3 JBOPHKAMH,
OOHECEeHUMH [0 MEPUMETPYy NEepeB’SHUMHU Ta-
nepesimu. L{i mepiri npuOyTKoBi OyIMHKH 0CO-
OHSKOBOTO THITy MaJIM YEpPENUYHI JaXW HEBe-
JMKOTO HaXWJTy, 3pyYHE Ta MPOCTE TUIAHYBaHHS
npumimieHs (mpoB. Kpacuwmii, 14-30).

[Manamm OyayBany sIK HA OKPEMO PO3TAIIo-
BaHii AunstHIN (caguba ryoepraropa M. Bopo-
HI0Ba, 1824—1829 pp.; manan kusaruni O. Ilo-
toupkoi-Hapumkinoi, Byn. CodiiBceka, 5 a,
1810-11 pp.), Tak 1 BOHMCYBajdl B CTPYKTypYy
kBapraiy (IIpumopcekuit OynbBap, 9). Ilananu
MaJi KypJoHepH (TmapaJHuii IBip mepen mana-
1I0M) 3 OOKy BYJIWIII 1 B IJIAaHYBAaHHI MaJld aH-
¢binagHy CTPYKTypy 3 MHUIIHO O03J00JIEHUMHU
3amam. I3 momasnbiior 3a0ymIOBOIO KBapTalliB
KypIOHEepU ManaiiB HaOyBalOTh TEHIEHIII 10
3MCHIIICHHS, HAOJWOKeHHS 10 Byywmimi. 3 1820
pPOKy dYepe3 Opak 3eMeNbHUX IUION] MepeaHii
JBIp 3HUKAE 30BCIM 1 OY/IiBIII PO3MIIIYIOTH 0€3-
MocepeIHhO Ha YEPBOHIii JiHIi — 3a0ya0Ba cTae
nepuMeTpaibHOO (manary Ao6asu, Byn. I[lym-
KiHCBKa, 9, 1856—1858 pp.; manar [Tomepa, Ca-
OaHeeBCHKHIA TTpOB. / BilicbkoBuii y3Bi3, 1893—
1894 pp.). OnHak 3ycTpivaroThesl 1 MPUKIAIU
TpamuIiiHOi 3a0y/I0BY B TIMOWHI IIJISHKY (I1a-
nar Toncroro, Byn. CabaneeB Mict, 4, 1830 p.).
[Tamanm Ta 0oCOOHSKM OyIyIOTH IBOIOBEPXO-
BHMU.

VY miaHyBaqbHOMY BIJIHOIIEHHI 3aJI€XHO
BiJl XapakTepy 3eMeNbHOI MIISHKU Ta BiA BiJc-
TaHi JI0 YePBOHOI JIiHIi, MOKEMO BUIUTUTH TaKi:
BIJTbHO PO3TAIIOBaHI Ha JMIMSHIN; HEBEJIUKI Bil-
cTaHi (mepenHid ABip, YTBOPEHHH KypIOHEpa-
MH); Ha YepBOHIHN JiHIi B psioBil 3a0ya0B1 2060
KyToBi ninsHkd. Ciij 3a3HAYUTH, IO MPU3HA-
YeHHsI OUTbIIOCTI OyAiBeNb bOTO THUITY HAa Te-
MEPINTHIA 9ac 3MIHEHO 3 )KHUTIa Ha TPOMAJICHKE.

[TpuOyTKOBI OYIWHKH CTalOThb OCHOBHHM
(TIPOBiTHUM) THIIOM MIiCBKOI KHTIOBOI 320y 10-
BU 32 apXiTEKTypHO-TUIAHYBAJIbHUMHU XapaKTe-
PUCTHKAaMH, TOMY OCOOJMBOCTI iX apXiTeKTyp-
HOTO IMJIaHYBAaHHS € BU3HAYAIBHUMHU JUIS Xapa-
KTEpUCTUKHU 3a0yzoBu Toro mepiony. Ilpubyt-
KOB1 OyJIMHKU BiJ3HAYallUCs PUCAMU yHIBepca-
JTBHOCTi, 00 BOHM BUSIBWJIACS 3IJaTHUMH 3a]10-
BOJILHATH BHUMOTH CEpPEIHIX, 1HKOTU HUKUUX
YW BUIIUX BEPCTB TOPOISH.
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SAxmo po3srismatu po3BuTok Onmecu B -
JIOMY 3 TO3UIII CTPYKTYPH Ta apXiTeKTypHOTO
IUTaHYBAaHHS, MOXXHA CTBEP/UKYBaTH, IO IS
3a0yI0OBH MICTa B LIJIOMY 1 JJIs1 PO3BUTKY IpH-
OyTKOBOTO OYJIMHKY SIK MPOBITHOTO apXiTEKTY-
PHO-TUIAaHYBaJIBHOTO TUITYy B 3a0y/10Bi BIACTHUBI
TPHU €Tany PO3BHUTKY: | — modaTtok OyiBHHIIT-
Ba, PO3IIMPEHHS MICBKUX TEPHUTOPIH 3a paxy-
HOK MPUMICHKUX TUISHOK; 2 — YIIUIBHEHHS 1C-
Hytouoi 3a0yZ0BH, nepedyaoBa, PEKOHCTPYK-
misi; 3 — moOyJoBa BEpXHIX MOBEPXiB, YIILIb-
HEHHS KBapTaliB, 3a0y/10Ba MEepEaMICTSL.

XapakTepHa o3HaKa ¢acaliB IBOTO THUILY
KUTIIOBUX OyAiBeNIb — KOHTPACT MiXK JIMIIbOBUM
— MUIIHO 03100JIeHNM (DacazioM Ta ABOPOBUM,
KU1 a00 30BCIM HE MaB JeKopy, abo OyB odo-
pMIIEHUI HabaraTo CTpUMaHimIle.

[TpuOyTkoBi OyAMHKH, SKI TpU3HAYATIHCS
JUIS 3aMOJKHHX HaiiMadiB, Majyd OaraTokiMHat-
HI KBapTHpHU CeKIliiiHO-aH(ITaAHOTO TMJIaHy-
BaHHs (OynuHok Pocci, €kaTepuHMHCHKA TUIO-
mia, 1835 p.). Cepen menm Oaratux HaiMadiB
NOUIMPEHUMHU OyiH TajiepeiHuii (BXOAH B KBa-
pPTUPH BIAIITOBYIOTh 3 Trayiepei, MOB'sI3aHOi
CXO/IaMHU 3 BXOJIOM y Oy/iBIIIO) Ta CEKIHHUN
tunu. Binkputi 3 00Ky BHYTPIIIHBOTO JIBOPY
rajepei B)Ke BIAIITOBYIOTH KaM’ SHHUMH, KO-
JIOHHUMHM a00 3aKPUTHMHU.

1820-1830 poku MOkHa OxapaKTepu3yBa-
TH SIK TIEPi0J]] HAUMOMITHIIINUX 3MiH y OyiBHH-
nTBi mpubyTkoBux OyamHkiB. 3 1830 poky B
npuOyTKOBUX OYyIWHKaxX IMOCTYMOBO 30LUIBIIY-
€TbCSA KIUIBKICTh moBepxiB. Y 1840 ta 1843—
1847 poky BinOyBaeThCs BUIIYCK HOBUX cepiit
TUTIOBUX TPOEKTIB y 3B’SI3Ky i3 3MIHOIO CTH-
JbOBOrO cupsiMyBaHHs (ByJ. HoBocenbchkoro,
66, 1846 p.).

[TpuOyTKOBI OYyIUHKHU, K OCHOBHHM THIT y
3a0y/I0BI [IEHTPATBLHOI YACTUHHU MiCTa, 3aiiMa-
I0Th YEpBOHY JIiHiI0 a00 Bech mepuMeTp 3aly-
nosu. IlepumerpanbHa 3a0ynoBa crpusiia iH-
JUBIAyaJIbHOMY MiJIXOAYy A0 pO3IUIaHYBaHHS
canu0, sSKe MPHUCTOCOBYBAJIOCS 0 KOHKPETHOT
cUTyallii KBapTajly Ta yMmMoB BiacHocTi. Came
TOMY TIOPSIZT 13 TUTIOBUMH TpuiioMamu 3a0yio-
BU caJul 1 pO3IUIaHyBaHHSAM OYIMHKIB, cepen
0e3:1i4i BapiaHTIB BXXKO 3HAWTH JIBa OJHAKOBI
TUTHU y3ToJDKEHHs (OpM UISHKH 1 pO3TaIIoBa-
HUX Ha Hill CTIOpyI.
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Puc. 1. KoncmpyxmusHno-nianysanvhi cucmemu 6yoisens
icmopuunoi 3a0yoosu Odecu 3 HYMPIUHIMU HECHUMU
cminamu (A): 1 — oononponimnui; 2 — deonponimui;

3 — mpunponimui; 4 — bacamonponimui,; 5 — 3miwani

UYepe3 1ie mapameTpu 3eMeNbHOI TUISHKH
Oynu nepBicHUM (hakTopoM y (HOpPMOTBOpEHHI
npuOyTKOBOro OYyIAMHKY sK Tully. BracHuku
npuOyTKOBUX OyJWHKIB 32 TOJOBHY METY MaJd
OTpUMaHHS TPHOYTKY 13 3€MENbHOI TUISHKH.
ToMy IiHM Ha 3eMJII0O B IIEHTPI MicTa POCIH,
[0 CHOHYKajo A0 3017bIIEHHS MOBEPXOBOCTI
OyxiBens — 10 4 moBepxiB (OyauHOK Pacmomo-
Ba, 1889 p.). 30inblIEHHS MOBEPXOBOCTI MpPH-
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OyTKOBUX OYJMHKIB, a TaKOXX PO3BUTOK 1HIXKE-
HEPHOTO OONaJHAHHS 3yMOBUJIM HEOOXIiTHICTH
(GYHKIIIOHATILHOT CTPYKTYPH Ta 3aMiHU 1H/IWBI-
NyaJbHOTO IUIAHYBaHHSA CEKI[IHHMM SIK OiIbII
THYYKUM Ta 3pyYHUM Ha BiIMIHY BiJ rajepei-
Horo tumy. Cama  CeKIlisi po3BUBaiacs y 1BOX
HampsiMax — yHI(ikamii Ta 1HIWBIAYaJIbHOTO
po3mnanyBaHHs. OCKiIbKH TNpHOYTKOBUH Oy-
JMHOK HaJIe)kKaB 0 MAacOBOTO THUITY XKHTJIa, Te-

pIINK HATIPSIM MaB O1JIbIlIe MOIIUPEHHS.
Tabruysn 1
3azanvHa xXapaxmepucmuKka Hcumiogux 0yoieenn

icmopuunoi 3a0yooeu Qdecu XIX—nou. XX cm.

PosrsinyBanuit | 1794—1918pp. (xin. XVIII—mou.
nepiox XX cr.)
ApXiTeKTypHi Knacunusm, amiiip, pOMaHTH3M,
CTHI MOJICPH
[oBepxoBicTh MaitonoBepxoBi Oyaisii (1—4 mo-
BEPXM); TCHICHIIisI JO 30LTBIICHHS
13 PO3BUTKOM iHXXCHEPHHUX MEPEK
Ta MOTYXHOCTEH OyIiBHUIITBA
KonctpykruBaa | CTiHOBA 3 MMOB3JOBKHIMH HECHIMH
cxeMa cTiHamu (0THO- 200 TBOTIPOIIITHI)

Ta MEPEKEIO MOMEPEYHNUX HECHUX
CTIH

YepenamiHuk i3 KaTakomo, i3 mer-
JITHUMH BCTaBKaMH y HAHOUIbII
BIANOBIIAIBHUX MICIIX

Martepian Hec-
HUX CTiH

Marepian nepe- Jepen’siHi Ganku

KpUTTS

BynuHKM TOAUISIFOTE HA OJHOCEKIIHHI Ta
Oararocekiiitai. HaitOinpmoro mommpeHHs Ha-
OyiM OTHOCEKIIHHI 3 KOHCTPYKTHBHOIO CX€-
MOIO 13 TPhOX MOB3/IOBXKHIX HECHHUX CTIH Ta HE-
CHMX KOHCTPYKIH cXomoBoi KmiTKH. [Ipumi-
IICHHSI KBapTUPHU MOAUISIIMCS Ha TiACO0H1 (Ky-
XHsI, CaHBY30JI Ta iH.), 3rpyNOBaHi HaBKOJIO
000B’3KOBHUX «YOPHHUX» CXOJIB a00 3BEpHEHI Y
IBIp, 1 OCHOBHI (CHaNIbHS, BIiTaJIbHA, KaOiHET)
B3/I0BXK ToJIoBHOTO (hacamy. Taka cekiisi BUKO-
pHUCTOBYBajacs SIK ps0Ba, TOpIEBa, KyTOBa 1 B
YHCIICHHUX MTOE€THAHHSX.

Jocmipkyoun 00’ €MHO-TIJIaHyBaJIbHE  Pi-
IICHHS JKUTIOBOI 3a0y70BH 1ICTOPUYHOI YaCTH-
Hu Ojecu Ha MPUKIAAlI TanaiiB, OCOOHSKIB,
NpUOYTKOBUX OyIMHKIB JUIsl pI3HUX BEPCTB Ha-
CCJICHHS, MOXXEMO CTBEpJDKYBaTH, IO HAWIIO-
MIMPEHIIMMHA € BHUpPIMIEHHS MATpynun A
(puc.1l), HAUTUMOBIIUMU Cepe]] HUX — CXeMH 1,
2 i 3. OgnHa-ABi MOB3IOBXKHI BHYTPIIIHI HECHI
CTIHHM, a TaKOXX Mepeka TOMEPEYHUX HECHHX
CTIH BHKOHYIOTH POJIb i MDKKBAPTHPHHX OTO-
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PO/KEHb, 3a0€3Meuyrour HaJlliHY 3BYKO130JIs-
miro. Taka KOHCTPYKTHBHA CXeMa XapaKTepHa
BiJI MIEPIINX apXITEeKTYpHO OGOPMIICHUX Oyau-
HKiB (mpoB. Kpacuuii, 6, mou. XIX cT.) 10 npu-
OyTKOBUX OYIWHKIB, sIKi OyJnu ocHarleHi Jjig-
tam (ByJ1. JlaHxepoHiBchbKa /€KaTepUHUHCHKA,
1906 p.; PimenneBchka, 6/ JlepmubaciBchKa,
1913 p.).

BararocekmiitHi npuOyTKOBI OyJIMHKH 3a
¢dbopMo1o y maHi Oynu MOMIMPEHi TAKUX THIIIB:
BUTSTHYTI B3JOBX BYJIHII, KyTOBI i KOMITaKTHI
MIpU HEBEJNHKiN JOBXKKHI rOIOBHOTO dacamy i3
3aMKHEHUMH a00 BIAKPUTHMH BHYTPIITHIMH
nBopami. Ilepimunii TN MOAIAETHCA HA TOYKO-
BOTO THUIY Ta MPSIMOKYTHOTO abo Tpameneina-
JBHOTO, KOJIM BHYTPIIIHIA MPOCTIp IJIaHYBaBCs
TaKUM YMHOM, IO CTiHa (acany 3 OOKy BYJIHUII
Oyna mmpiia 3a cTiny 3 60Ky nBopy. baratoce-
KINiHI OyAMHKY HEPiIKO Maji CKIaJHy KOH(I-
Typaliio i3 3aMKHEHUMH BHYTPIIIHIMHU TBOpa-
mu (ByJ. [lymkinceka, 57). Tpammsinacs 1 3a0y-
JI0Ba IUTMX KBapTajiB OJHOTUITHUMU OyIiBIIs-
Mu (kBapTan Mix Byn. ITuporoscbkoro ta Ce-
MiHapcbKkoto, 1911-1916 pp.). binbmricts Oymi-
BeJIb HUHI €KCIUTYaTy€EThCS K KHUTIIO.

VY OyaMHKax peMICHUKIB 1 IpIOHUX TOProOB-
IiB JKUTIIO PO3TAIIOBYBaJOCh HAJ TOPTOBHMH
npuMilieHHsAMHU. JKHUTIOBI NOMENIKaHHA TIpy-
MyBaJIUCSl B3JOBXK Tallepeid, BIAITOBAHHUX i3
6oky aBopy. llle oqaum BapianToM OyJiO BHII-
JCHHS OKUTIIOBHX TPHUMIIIEHh B OKPEeMHA
00’eM, 1m0 OJOKYyBaBCS 31 CKJIAACBKUMHU TpU-
MIIEHHSIMH B HUTICHY KOMITO3UIlif0 (OyIHHOK
Pocomnimo, 1828 p.). Takox ans cepeaHix mpo-
IIapKiB MICHKOTO HACEJICHHS OyIyBaJIUCh OYy-
JMHKH 3 €KOHOMIYHMMHU KBaptupamu (IIaBmos-
ChbKi nemieBi kBaptupu, 1887 p.). Bynismi ckia-
JaloThCsl 3 OJIOKIB KOPMYCiB, SIKI MalOTh CEK-
[iliHe TUTaHYyBaHHS 3 MaJOra0apUTHUMHU KBap-
Tupamu (TUiomia kiMmHat — 16-23 M2).

IcHyBaB 1Ie OWH THIT KHUTIOBOI 3a0y0BU
— JUId TMMYacoBOro npokuBaHHs. Llg rpyna 3
MOYaTKy pPO3IJISAyBaHOTO Tepioxy Oyia mpen-
cTtaBieHa rotensmu. Ilpore mix roreni mpucro-
coByBanu npuOyTKoBi OyauHku (ITpumopcbkuit
OynbBap, 9), ki, BIacHe, 5K 1 cleliajabHi CHo-
Py, HE BIAPI3HSUIMCS BiJ XKUTIOBHX 1 0CO0-
JUBOCTEH B apXiTEKTypPHOMY IUIaHYBaHHI BOHU
He Manu. 3 apyroi nogoBuHU XIX cT. 3poctae
HOMEHKJIaTypa OyaiBenb [Uisi THMYacOBOTO
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npokuBaHHsA. OKpiM ICHYIOUMX Ka3apM Ta 3ai-
KIDKUX OYyIUHKIB 3’SIBISIOTBCS TYPTOXKUTKU
Ol1s1 HABUAJBHUX 3aKJIAJiB, Ka3apMH JIs Bii-
CHKOBHUX CTalOTh CEKI[IHHUMHU Ta KaliTaJIbHU-
Mu. [[ns1 poOiTHHKIB TOOIM3Y 3aBOIB OYyAYIOTh
Ka3apMH KOMipYaHOT'O THITY.

Tabruysa 2

Knacugikauia scumnosux oyoieens icmopuunoi 3aoy-
oosu m. Odeca XIX...nou. XX cm.

JI1st MOCTIHOTO TTPOXKUBAHHS: T1a-
JIaIy, OCOOHSKH, OYTMHKH 3 EKOHO-

3a TpUBAIICTIO . .
MIYHUMHU KBapTHPaMH, NPUOYTKOBI

BUKOPHCTaHHS
. OyAMHKH, TPUOYTKOBE )KUTIIO OCO-
NPUMILLEHb Ta
. OHSIKOBOT'O THITY
coLiaIbHAM
J1st THMYacoBOTO MTPO>KUBAHHS:
MIPU3HAYCHHSAM

puOyTKOBiI OyJMHKH, TOTEI, Typ-
TOXKHTKH, Ka3apMHu

3a MMpUu3Ha4YCH- I[J'IS[ BJIACHOT'O ITPOKUBAHHS

HSIM JU1s oTpUMaHHs IpUOYTKY

YcepenuHi KBapTaily: BeJIHKI Bijc-
TYTH BiJ] 4€pBOHOI JIiHii; Ha YepBO-
Hilt niHil 200 HeBeNuKi BiACTyNH

3a MicreM po3-
TalllyBaHHS B

IJIaH1 KBapTajl - -
praiy Ha okpewmiii ginsaIi (cann6a)

Herumnoge (inauBinyaipHe)

lanepeiine: 30BHIMHI Tanepei, BHY-
TpimHi ramepei

3a rraHyBaHHSAM
Kopugopne

CekiliHe: OQHOCEKIIIIHE, OaraTo-
CEKI[IHHE

3aaunIniIocs sK KUATIIO

3MiHEHO Ha: aJIMiHICTpaTHUBHE, al-
MiHICTPaTHBHO-KHUTIIOBE, ISl PO3-
MIILIEHHS KYJIbTYPHUX
YCTaHOB

3a 3MiHOIO TpH-
3HAUYCHH

Herunosa

ToukoBOrO THITY — psiI0Ba

[TpsiMmokyTHa abo TpaneueifanpHa

3a popmoro y Kytosa

TUTaH1
3 KypJIOHEpOM

IT-noniOHa

3aMKHEHA.

3pocTaHHs MOOUIBHOCTI MEBHUX TPyl Ha-
CEJICHHSI BUKJIMKAJIIO PO3BHTOK TOTENIB, Je,
KpiM HOMEpIB Ul CIaHHS, BIAIITOBYBAIHUChH
pecropann, Oydern. CTBOproBamacs Iiiia Me-
pexxa takux 3aknagiB («Immepiam», 1875 p.;
«Jlonnonchrkuii», 1899 p.). lo OyniBenb rore-
JHHOTO THUITYy MOKHA BITHECTH 1 MPHUTYJIKH, 10
CKJIay SIKUX BXOJWJIM CHaTbHI KIMHATH, 11aJTb-
Hi Ta MPUMIMICHHS [T BiAMOYnHKY (MacoBchb-
Kuil mputynok, 1881 p.).

JlaHi qociiKeHHs 3BeeHO B Ta0muiy 1 Ta
2, a TAKOX PUCYHOK 2.
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BucHoBku. [IponoHy€eThCSI CTBOPUTH Y M.
Opneca KopmoparuBauid HayKOBO-TEXHIYHUI
KOMIUIEKC MiCTOOYAIBHOI €HEPrOpEeKOHCTPYKITIi
(KHTK MEPek) six iHHOBaIiiiHYy OpraHi3amiii-
HY CTPYKTYpY, SIKa BUKOPUCTOBY€ Ha MpPaKTHIII
HAKONMMYCHUH HAyKOBO-TEXHIYHUH IMOTEHITia
JUISL peKOHCTPYKLii OyAiBenb icTOpuuHOi 3a0y-
noBu Opecu 3a cTaHAApTaMU €HEPrOePEeKTHB-
HOCTI.

Po3rnsiHyTO 1HXXEHEpHY apXITEKTOHIKY *KH-
TIOBUX OyaiBeNlb ICTOPUYHOI 3a0yJ0BH MicTa
30KpeMa, HEe3BaKalOYM Ha PI3HOXapaKTEPHICTh

OyziBelb KUTIOBOTO npu3HaueHHs Oxpecu, s
HUX ICHYIOTh BHU3HadaJibHI (PaKTOpH, 32 SKUMHU
MOJKHa IPOBECTH X IPYNyBaHH 1 B TOM ke Jac
BUOKPEMUTH 3arajbHi PUCH, TPUTAMaHHI KHUT-
JIOBiii 320y0BI B LIIJIOMY.

HaBeneHo 3aranbHy XapakTepHCTHKY Ta
kiacudikailio KUTIOBUX OyIiBedb ICTOPHUUHOT
3a0ynoBu M. Oneca XIX-nouatky XX cT.

BuokpemieHo Ta po3mHMpeHo Kiacugika-
Iif0 TaKuX OyJiBENb JKUTIOBOTO MPU3HAYCHHS
3a TPUBAIICTIO IPOXKUBAHHS B HUX.
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FOREIGN DESIGN EXPERIENCE OF CHILDREN'S SPORTS INSTITUTIONS

IN THE STRUCTURE OF THE CITY
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Annotation. Formulation of the problem. The institutions which are engaged in education of young athletes of
Ukraine are going through a rough patch. Today there are boarding schools with a sports bias, but they are not enought, and
resource base and conditions of staying in them need improvement and reorganization. In turn, foreign experience of design
of sports institutions for children and adults deserves special attention as it includes the best world technology and
architectural concepts and receptions. Article purpose: to analyze foreign experience of design of sports facilities, and also
to reveal the main directions of their organization. To develop the conceptual project offer of sports boarding schools in
Ukraine. Conclusions. The main tendencies of development of sports facilities abroad have been revealed. Relying on
foreign experience, the basic principles of their formation have been defined. Knowledge gained with the help of analysis is
introduced in the project offer of a children's sports complex in the city of Dnipro and can become a basis for
reconsideration and modernization of the developed network of sports facilities in Ukraine.

Keywords: sports facilities for out-of-school work, system of sports facilities, network of sports facilities

3APYBIXKHUM JOCBIJ IPOEKTYBAHHS JUTAYNX CHOPTUBHUX

YCTAHOB Y CTPYKTYPI MICTA
MEPUJIOBA 1. O.'*, acnip.,
MUPOHOBA K. I'.**, cmyo.
'+ Kagempa apXiTeKTypHOTo IPOEKTYBaHH i An3aiiny, JlepkaBHui BT HABUATbHIH 3aKas «[IpHIHIIPOBCHKA JepiKABHA aKAZEMis
OymiBHMITBA Ta apXiTekTypw», Byl YepHumercbkoro, 24-a, 49600, [uinpo, VYkpaina, tem. +38 (0562) 46-98-88,
e-mail: irina_merilova@mail.ru, ORCID ID: 0000-0001-5375-1359.
2* Kadepa apXiTeKTypHOTO TIPOCKTYBAHHS i Au3aiiHy, JlepkaBHUIA BUIIHMI HABUATbHUN 3aKan «[[pHIHIIPOBCHKA JepiKABHA aKageMis
OymiBHMITBA Ta apXiTeKTypw», Byl YepHumescbkoro, 24-a, 49600, [uinpo, VYkpaina, tem. +38 (0562) 46-98-88,
e-mail: katyamironova3@yandex.ua.

Anorauis. ITocmanoeéxa npoobnemu. YCTaHOBH, IO 3aWMalOThCS BUXOBAaHHSM IOHUX CIOPTCMEHIB YKpaiHu,
MIEePEXUBAIOTh HE HalKkpamyi wacu. Hapa3si iCHYIOTH IIKOMH-IHTEPHATH 31 CIOPTHBHHAM YXWIJIOM, ajie iX KaTtacTpodidHO
HEJOCTAaTHRO, a pecypcHa 0a3a i yMOBH mepeOyBaHHS B HUX NOTPeOYIOTh HOJIMIIEHHS 1 peopraHizamii. Y CBOIO 4epry,
3apyOiKHUI JOCBIA MPOEKTYBaHHS CIIOPTHUBHUX 3aKJIAAiB IS AiTEH 1 JOPOCIHMX 3aCIyTOBY€E Ha OCOOJIMBY yBary, OCKiIbKH
BKJIFOYAa€ B cebe Kpalli CBITOBI TEXHOJOTIYHI Ta apXiTEKTypHI pilieHHS Ta npuiiomu. Mema cmammi: TIpOaHANI3yBaTH
3apyOKHUHI JOCBiT MPOEKTYBAHHS CIIOPTUBHUX YCTAHOB, a TAKOX BUSBUTH OCHOBHI HAIIPSIMKH IX Oprasi3amii, po3poOuTu
KOHIIETITyaJIbHAN MTPOEKT-TPOIO3HIIII0 CIIOPTHUBHOI IMIKOJIH-IHTepHATy B YKpaiHi. Bucnogku. BusBieHo OCHOBHI TeHISHIIT
PO3BHUTKY CIIOPTUBHHUX YCTaHOB 3a KOpAOHOM. CrHmparounch Ha 3apyOiKHHI TOCBiJ, BU3HAYEHO OCHOBHI HMPHHIMIHA iX
¢dbopmyBanHs. OTpUMaHI HUIIXOM aHaJi3y 3HAHHS BIPOBAJPKEHI Y MPOEKT-IPOIO3ULII0 AUTSIYOTO CIIOPTUBHOTO KOMILIEKCY
B M. /IHINPO i MOXYTB CTaTH OCHOBOIO ISl IIEPEOCMUCIICHHS 1 MOJEpHi3allil MepeXi CIIOPTUBHUX YCTAHOB B Y KpaiHi.

KurouoBi cioBa: cnopmueni ycmanosu 0nsi no3awikiibHoi pobomu, cucmema CHOPMUGHUX YCMAHO8, Mepedcd CNOPMUGHUX
3aK1a0i6
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Zx Kadenpa apXuTekTypHOro NPOCKTHPOBAaHHS M [u3aiiHa, [ocymapcTBeHHOEe Bbiciiee Yy4eOHOe 3aBencHue «lIpuaHETpoOBCKas
rocy/IapCTBEHHasl aKaJeMusi CTPOUTENIbCTBA W apXUTEKTypbl», yi. UYepHslmeBckoro, 24-a, 49600, [luenp, VYkpauna,
tei. +38 (0562) 46-98-88, e-mail: katyamironova3@yandex.ua.

AnHorauus. Ilocmanoeéka npodaempl. YUpexaeHus, 3aHUMAIOIIIECS BOCIUTAHUEM IOHBIX CIIOPTCMEHOB YKpauHBbI,
MEepEKUBAIOT HE JIydlllne BpeMeHa. Ha ceroHAIHNuN 1eHb CyIIeCTBYIOT IIKOJbI-MHTEPHATHI CO CIIOPTUBHBIM YKIIOHOM, HO
X KaTacTpo(UUECKHd HEJOCTAaTOYHO, a PeCcypcHas 0a3a M yCJIOBHs NPEObIBAHUS B HUX HYXIAIOTCS B YJIYYIICHUH W
peopranuszaiyu. B cBoo ouepesib, 3apyOe)KHBIH OIBIT MPOCKTHUPOBAHUS CIIOPTUBHBIX 3aBEACHUM JJIS JIETCH M B3POCIBIX
3aCayXHBaeT 0COOOro BHMMAHUS, MOCKOJIBKY BKJIFOYACT B CEO0sl JIyYIIHE MHPOBBIC TEXHOJIOTHUCCKUE U apXUTCKTYPHBIC
penreHus u npueMsl. L{eb cTaTBH — POAHATIM3UPOBATH 3apYOCIKHBINA OMBIT MPOSKTUPOBAHUS CIIOPTHBHBIX YUPSIKICHUH,
a TaKXe BBIBUTH OCHOBHBIC HANpaBIEHHUS WX OpraHHU3alliH, pa3paboTaTh KOHIIENTYyaJbHBIH MPOEKT-IPEIOKEHIE
CIIOPTUBHOM IUKOJBI-UHTEpHAaTa B YKpauHe. BbIBOABI. BbIsSBIE€HbI OCHOBHBIE TEHJIEHLIMM PAa3BUTHS CIIOPTUBHBIX
yupexkAcHui 3a pyoexom. Ommpasich Ha 3apyOCKHBINA OIBIT, ONPEACICHBI OCHOBHBIC MPHUHIUIBI UX (HOPMHPOBAHUS.
IlonyuenHsle yTeM aHaJIM3a 3HAHUSI BHEAPEHBI B NPOEKT-NPEJIOKEHUE JETCKOro CIIOPTUBHOTO KOMILIeKca B I. JlHenp u
MOT'YT CTaTh OCHOBOM J1J1s1 IEPEOCMBICIIEHHUS] U MOJIEPHU3ALINH CIIOKUBILIEHCSA CETU CIIOPTUBHBIX YUPEXKICHUN B YKpauHe.

KnroueBble cioBa: cnopmugnvle yupedcoenusi Osl GHEWKONbHOU pabomvl, cucmema CHOPMUBHLIX YUPelCOeHUl, cemb
CNOPMUBHBIX YUPEAHCOeHUL

For the analysis of foreign experience of The Olgiata Sporting Club project of LAB
designing of organizations with sports function studio in Rome can be an example. The building
for children and adults objects in such progressive is made up of three different pavilions connected
countries as Poland, Italy, Canada, the to each other. The central one is the
Netherlands, Austria, Germany were chosen. administrative center and contains the entrance,
Sports schools and complexes in these countries where the main staircase and the connections are.
are subordinated to the concept of development Through it the visitor can access the locker rooms
and in the majority are solved by the principle of at the lower level. The person can have an access
monoorganized structures, it means with to the two pavilions. This object is located in the
prevalence of one area of work. It is possible to outskirts of Rome, in a park zone. It has a good
carry an opportunity to be engaged in one chosen traffic intersection [2].
activity and to be focused on it, and also a single Canada. Sports for children is very popular.
orientation of work of teaching staff and students. = A large and well-developed infrastructure, the

In Ukraine, and in Dnipro in particular, the responsibility of citizens and the state aid have
number of schools with a sports bias can't cover a led to these results. More and more Canadians
real demand for out-of-school sports education, enroll their children in sports at an early age (5-6
the territorial development of network of out-of- years), believing that it will help them to build a
school sports facilities is limited and gravitates to  character, to learn how to work in a team and to
large city centers, also the resource has base make them grow [3].
became outdated and requires reorganization. Architectural studio MacLennan Launkains

The solution of this problem can be found Miller Architects in Toronto is the author of the
with the analysis of network of the existing and Regent’s Park Aquatic Center project. This
operating schools of the city and country, and project typifies the design legacy commitment of
also with identification of problem zones and the Regent’s Park revitalization program. The
sites for their construction. form of the building is simple and asymmetric;

A material statement. Foreign experience of also natural materials and soft tone in external
design of sports complexes and schools can be and internal finishing of the room are used.
considered within the following examples. Interior design is simple and laconic. This

Italy. For Italians the mandatory placement construction is situated in downtown of Toronto.
of children in sports clubs and groups has become It has the convenient traffic intersection and
a tradition. This usually occurs when the child availability [4].
turns six years, since the first grade. In the future, The Netherlands. Sport in the Netherlands is
depending on the success and wish, the child can one of the kinds of activity which are most
go on to the semi-professional level in a chosen demanded by the population of the country. From
sport [1]. 16 million residents of the country 4,5 million

people are members of more than 35 000 various
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sports societies (data of 2008). Game sports have
the greatest popularity among children: soccer,
field hockey and volleyball are among them [5].

M
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-

Fig. 1. The Olgiata Sporting Club, Rome

Ronald McDonald Center designed by the
Fact Architects group is an example. The Centre
has many innovations as pools with movable
floors, drowning detection system, lockers with
fingerprint recognition and world’s first sports
floor with LED lines. This center is located the
heart of Amsterdam, which is surrounded by city
sights, various restaurants and water channels [6].
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Fig. 2. Regent’s Park Aquatic Center, Toronto

Poland. The sport in Poland is popular and
developed. The Polish athletes represent the
country in the international competitions in the
majority of sports. In Warsaw in one area there
are 14 schools of all kinds of sports [7].

The Sports Hall in Poznan of Neostudio
Architekci studio in Poznan has been studied. The
form of the building has the simple cubic form.
The idea was to enter the building into the
existing town-planning situation and to create
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functional structure using simple lines. This
complex is located on the outskirts Poznan, in a
silent zone that promotes the quite rest and
trainings in the open air far away from vanity of
the city [8].
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Fig. 3. Ronald McDonald Center, Amsterdam

Austria. Two complexes in Austria have been
chosen:  Sports Hall St. Martin and
Bundesgymnasium Gainfarn in the cities of
Villagh and Gaynfarn. In terms of construction,
the basement floor and three sides of the building
consist of reinforced concrete, the southeast wall
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is built as a wooden frame construction and the
roof is made of prefabricated insulated wooden
elements [9]. Bundesgymnasium Gainfarn
combines old and new parts of the building,
desire to keep traditions, having added modern
technologies. The building is executed in various
shades of gray, the prevailing material is cement.
The ensemble creates the new center which looks
very quiet in the environment [10].

Fig. 4. Sports Hall, Poznan

Both buildings are located in the center of the
two towns - Villagh and Gaynfarn, are the objects
of city value and they examples of the fact that in
small towns conditions for sports activities may
also be at an appropriate level, which are in lack
in Ukraine.
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Fig. 5. a - Sports Hall St. Martin, Villach
b - Bundesgymnasium Gainfarn, Gainfarn

On the basis of the analysis of foreign
experience of formation of sports facilities the
conceptual design solution of sports boarding
school in the city of Dnieper has been proposed.
The specialization includes basketball and
volleyball. These are team sports, well-known
and popular in our country and the region. Every
year the number of people interested in these
sports grows, but our resource base can't provide
their requirements. The submitted design offer is
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a good platform for development of youth and a
possibility of self-realization for young athletes; it
is a unique object of a regional value.

Fig. 6. Design solution of sports boarding school in
the city of Dnipro.Author Myronova K. G.,supervisor
Merylova I. O.

First of all, athletic boarding school is a place
where children can live, learn, do sports and
spend time together. The aim of the project was
to create a place where children would feel cozy
and comfortable even being away from home. It
is important to consider this fact when you create
buildings for children, because the satisfaction of
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their environment is an important part of the
psychological development of the child.

In the design process it was important to
"put" the object on the terrain and fit it into an
existing building. Based on the existing urban
situation, we identified the optimal size of the site
and selected a suitable location of the object on it.
Among the features of a given territory I can
distinguish the relief with a slope of 8%, transport
accessibility and proximity of sports facilities.

The building is four-storied. The first level
consists of two volumes: lobby and reception
group of rooms and gym. The second level
contains the game hall with auxiliary rooms, a
part of the educational block with the lecture hall
and the dining room. The third and fourth levels

ISSN 2312-2676

are supposed to be educational, an inhabited and
leisure areas. The feature of planning solution of
the site is the additional pedestrian direction
between blocks of the first level of the building. It
forms communication with the existing pedestrian
axis of the street leading to the stadium.

Conclusions. The main tendencies of
development of sports facilities abroad have been
revealed. Relying on foreign experience, the basic
principles of their formation have been defined.
Knowledge gained with the help of analysis is
introduced in the project offer of a children's
sports complex in the city of Dnipro and can
become a basis for reconsideration and
modernization of the developed network of sports
facilities in Ukraine.
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March, 7.

July, 26. Available at:
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Y]IK 304.44
EKOTYPHU3M SIK CIIOCIB PO3BUTKY EKOJIOTTYHOI KYJbTYPHA

CYYACHOI'O CYCHHIUVIBCTBA
CKJIAJTAHOBCBKA M. T, doy.,
ITIOIMHA K. 0.2, cmyo

1Ka(bez[pa. ¢binocodii Ta momitosorii, JlepkaBHuii BUIUi HaBuanbHUi 3aknan «[IpuaHIIPOBCHKA JepKaBHA akajaeMis OyIiBHHUIITBA
Ta apXiTeKTypw», ByJl. YepHuIeBChKoro, 24-a, 49600, Juinpo, Ykpaiuna, +38(066)4573199 Marina.skladanovskaya@gmail.com
*Kadenpa dinocodii Ta momironorii, JlepxaBuuii BHIuil HapuanbHuil 3aKman « [ I[pHIHITPOBCHKA JepXKABHA aKajeMist OyIiBHHITBA
Ta apXiTeKTypu», ByJ. UepHumeBcrkoro, 24-a, 49600, Aninpo, Ykpaina, +38(063)2263933 Iljushina_ekaterina@rambler.ru

AnoTtanisi. OJ1Ha 3 TOJOBHHUX O3HAaK CYy4acHOTO TypH3My — KOHIIETILisl 10ro po3BUTKY Ha 3acajax CTaloro po3BH-
TKY CyCHiIbCTBa. EXONOTIUHUI Typu3M, 32 YMOBH KyJBTYPOJIOTiYHOTO MiAXOLYy O HOro opraHizalii, — Le BayKIHBHN
3aci0 MigBUINEHHS PiBHS €KOJIOTIYHOI KYJIBTYPH CYCHIIBCTBA, SKOCTI )KATTS HACENEHHS, MiATPUMKN PIBHOBATH B MPH-
poi 1 30aaHCOBAHOTO PO3BUTKY PETiOHIB HaIiol kpainu. HeoOXiMHOW yMOBOIO MPUBAOIMBOCTI 3€JICHOTO TYPHU3MY €
iHpOpMaLiHO-TIPOCBITHUIIBKA HisuibHICTE 3MI, rpomManchkux 00’ €HaHb, OCBITSHCHKHX 1 COLIIOKYJIBTYPHUX OpraHiza-
i, KyJbTYPOJIOTIYHUH MiIXi/ 10 TUIaHyBaHHS Ta YIPABJIHHS TyPHUCTHYHOIO TiSUTBHICTIO.

KunrodoBi cnoBa: cmanuti po3sumok cycninecmea, eKono2iuna Kyavmypa, 3eeHull mypusm, eKonro2iuHi mapupymu

3KOTYPU3M KAK CIIOCOB PA3BUTHUS DKOJIOT MUECKOUI

KYJbTYPbl COBPEMEHHOI'O OGHIECTBA
CKJIAJTAHOBCKASI M. T}, ooy.,
WJIBIOIIIMHA E. A2, cmyo.

'Kadempa dunocopun u nomuronoruu, ocymapcTBeHHOe Bhicuiee yueGHOe 3aBeieHne «[IpHIHENPOBCKAs TOCYIAPCTBEHHAS
aKaZieMus CTPOUTEIbCTBA U  apXUTEKTypbl», yi. Uepnslmesckoro, 24-a, 49600, [uenp, VYxkpauna, +38(066)4573199
Marina.skladanovskaya@gmail.com

*Kadenpsr dumocopun u momutonorun, ocynapcTBeHHOe Bbicuice yuebHOe 3aBeneHue «IIPHIHENPOBCKAs TOCYIapCTBEHHAS
aKaZieMusl CTPOUTEIbCTBA M APXUTEKTYypbl», Yyia. YepHbimesckoro, 24-a, 49600, [luenp, VYkpamna, +38(063)2263933
Iljushina_ekaterina@rambler.ru

Annotanmsi. OHOH U3 IJIaBHBIX 0COOCHHOCTEW COBPEMEHHOIO TypH3Ma SIBJISIETCSl KOHIIETIIUS €ro pa3BUTHS Ha
MIPUHIMIIAX YCTOHYMBOTO PAa3BUTHA 0OIIECTBA. JKOJOTHUYECKUI TYpU3M, IIPH YCIOBUH KYJIBTYPOJIOTHYECKOTO I0IX0/1a
K €r0 OpraHu3allyy, sIBJISETCS BaYKHBIM CPEACTBOM TOBBIIICHHS YPOBHS 3KOJIOTHYECKOH KyJIBTYpPbI 00IIeCTBa, KauecTBa
JKU3HU HACEIICHUS, MMOANCePKaHUsI PaBHOBECHS B MPUPOAE U COATAHCHPOBAHHOTO Pa3BUTHsI PETHOHOB HAIEH CTPaHBI,
IMOMOTAeT PEeIINTh OAHY W3 CaMBIX T'yMaHHBIX 3a/ad HAIlero BPEMEHH — ONTHUMH3AIHI0 OTHOIICHWHA YeJOBEeKa C
npuposHON cpenoit. HeoOXoAnMbIM YCIIOBUEM TMPHBJICKATENLHOCTH 3€JIEHOr0 Typu3Ma sIBISIeTCSl MH(OPMAIMOHHO-
MpoCBeTHTENbCKasg AearensHocTe CMU, oOmecTBeHHBIX OOBEIMHEHUH, O00pa30BaTENBHBIX M COIMOKYIBTYPHBIX
OpTaHU3aIMHi, KyJIbTYPOJIOTHISCKUN OAX0/ K INIAHMPOBAHUIO M YIIPABICHUIO TYPUCTHYECKON AEATEIEHOCTHIO.

KiwueBbie cloBa: ycmotuusoe passumue 00wecmseda, 9KOI0SUHeCKdas KYAbmypd, 3eleHblil Mypusm, 3IKoIo2UYecKue
mapwpymuol

ECOTOURISM AS WAY OF DEVELOPMENT OF ECOLOGICAL

CULTURE OF MODERN SOCIETY
SKLADANOVSKA M. H.!, 4ss. Prof,

ILIUSHINA K. 0.2, student

'Department of Philosophy and Politology, State Higher Educational Establishment «Prydniprovs’ka State Academy of Civil
Engineering and  Architecture», 24-A, Chernishevsky str., 49600, Dnipro, Ukraine, tel. +38(066)4573199
Marina.skladanovskaya@gmail.com

’Department of Philosophy and Politology, State Higher Educational Establishment «Prydniprovs’ka State Academy of Civil
Engineering and  Architecture», 24-A, Chernishevsky str., 49600, Dnipro, Ukraine, tel. +38(063)2263933
Iljushina_ekaterina@rambler.ru

Annotation. Formulation of the problem. One of the main features of modern tourism is the concept of its
development based on sustainable development. Ecotourism, provided cultural approach to its organization, is an
important means to improve the level of ecological culture of society and quality of life, maintain a balance in nature
and the balanced development of the regions of our country. The necessary condition for the attractiveness of green
tourism is an information and education activities media about public 'associations, educational and socio-cultural
organizations, cultural approach to the planning and management of tourism activities.

Keywords: sustainable development of society, ecological culture, green tourism, ecological trails
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CyyacHi HeraTWBHI TEHJACHINI 3TyOHOTO
BIUTUBY JIFOACHKOI MiSUTBHOCTI Ha MPHUPOY,
HepallioHaJlbHe  BHKOPHCTaHHS  TPUPOIHUX

pecypciB y KiHLIEBOMY MiJICYMKY CIPHUYHUHIOIOTH
ii pyihnyBanHa. Ekosnoriyna Oe3meka Hamioi
JepKaBU Tiependavae BIPOBAKEHHS KOHIICTIIIIT
CTaJIOro pO3BUTKY KpaiHu. Lle HemoxiuBo 0e3
eKoJIoTi3alii BCIX HAaMpsSIMKIB TOCIOAAPCHKOL
TiSILHOCTI, OCBITH, HayKH, CyCHiTBbHOT
CBIJOMOCTI 1 MOBEIIHKH. [Ipioputer
CMOXHMBAIIBKOTO  CTaBJIIEHHS 10  IPHPO.IH,
LIHHOCTEH TEXHOKPATUYHOTO CYCHUIbCTBA -
TOJOBHUHM Oap’ep Ha 1UIAXy (QOpMyBaHHS
€KOIICHTPUYHOTO, 6iochepHoro
CBITOCTIIpUHHATTS JtoaAuHU. DOpMyBaHHS HOBUX
LIHHOCTEW MOB'sI3aHe 3 PO3YMIHHSM I[iJIel CBOTO
PO3BUTKY, BMIHHSAM 0auuTU YCKJIAJHEHHS 1
BUMIPIOBaTH CBOI MOTPEOU 3 MOKIMBOCTIMH
MPUPOJM 1 TOAANBIINM ICHYBaHHSIM MaiOyTHIX
MTOKOJTiHb.

3rigHo 3 MOCTIHKEHHAMHU Kadeapu 3axXucTy
HaBKOJIMIIHBOTO cepefoBUlla €IbCHKOI0 YHi-
BepcuTery, YKpaina mocigae 44-te micre i3 180
B €KOJIOriYHOMY peitunry kpain-2016 [5]. Ot-
ke, TIOMYK e()eKTUBHUX MEXaHi3MiB ITOIO0TaHHS
HEraTUBHUX TEHACHLINH 3HUILEHHS IOBKULISL —
BKpail akTyaibHa mpoOJjemMa Cy4acHOTO PO3BHUT-
Ky Ykpainu. Haie 3aBnaHHs — BKJIIOYUTH IIpU-
POIHUH CBIT y I[IHHICHI Opi€HTAIil 0COOMCTOCTI
3a JIOMOMOTOI0 1H(QOPMAIIITHO-ITPOCBITHUIILKHUX,
COIIOKYIBTYPHHUX 3axoiB. OmHuM i3 Haitedek-
TUBHIIINX BHUJIB COLIOKYJbTYPHOI isSTBHOCTI,
CIpSIMOBAaHOT Ha (POPMYBaHHS €KOJIOTIYHOT KyJIb-
TYpH I'pOMaJsiH YKpaiHH, — I eKOJIOTIYHUH Ty-
pu3M.

Merta crarTi - mpoaHaizyBaTu 0COOIMBOCTI
PO3BHUTKY 3€JICHOTO TYpH3MY Ta HOTO 3HAYEHHS B
MpoLeci eKOJOTIYHOI 1HKYJBTypalii Cy4acHOTro
YKpalHCHKOTO CYCHUIbCTBA HA MPUKIIAL] IPOEKTY
«Exonoriuna CTEXKKa «HeBigoma
[NeTpukiBuimHaa.

VY po6oTi TYpUCTUUHHUX areHuiil eKoTypu3M
CTa€ Bce OLIbII aKTyalIbHUM. Y 3B’S3KYy 3 POCTOM
YHCEIbHOCTI MICBKOTO HACEJIEHHS MOCHIIIOETHCS
AQHTPOTIOTCHHUM THCK Ha MCUXIKY 1 3I0POB’S JIFO-
auHA. OTXe, JUIS BiIHOBJICHHSI CBOiX €HEpreTu-
YHHUX PECYpCiB, BIAMIOYMHKY Ta peiaKcaiii Mem-
KaHI BEJUMKUX MICT UIYKalOTh KyTOYKH HPUPO-
¥, 7ie BTPYYaHHS JIFOIMHU HE 3aI0JIisJ10 3HAYHO1
IIKOJH i1 YUCTOTI Ta HECIUTIOHAPOBAHOCTI.
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AKTyalizyeTbesi OakaHHs JIFOIUHHU 3a]10-
BOJILHUTH CBOI €CTETHYHI ¥ Mi3HABaJIbHI MOT-
pebu. JlxepenoMm 3ad0BOJICHHS TIOTpeOH B
Kpaci, Mmi3HaHHS Pi3HOMaHITTS ¢uiopu 1 GpayHu
CTAlOTh TaKOX MPEKpacHi JaHamadTH, KyTo-
YKU JUKOI IPUPOAH, eTHOrpadiuHl KyIbTypHi
raM’ITKH, 3aHypPEHHS B TIIMOMHH CBOET iCTOPIT
Ta KyJbTypu. BuHukae nmorpeba B Takux BU-
JIax Typu3My, SIKl HE TUIBKA HE Cylnepedarb
30epeXeHHIO TOBKLLIA, a U CIPUSAIOTH IOIY-
Aspu3aiii IpUpPOJOOXOPOHHUX 11€H, OIaHy-
BAHHIO €KOJIOT1YHOI KyJbTYpPH, y4acTi TypHucC-
TiB Y IPUPOAOOXOPOHHUX aKITisIX.

Meta  eKOJIOTIYHOTO  Typu3My  —
(dhopMyBaHHS BIAMOBIIATBHOTO CTABJICHHS 0
NPUPOJM, IO IPYHTYETbCA Ha EKOJOTIuHIN
CBIJIOMOCTI, €KOJIOT1UHIN KyJbTYpI,
TOTOBHOCTI /10  AKTUBHOI  €KOJOTI4HOI
JUSTTBHOCTI, BUXOBaHHS JIO0OBI 10 MPUPOAH
pigHOTO Kpato, 6akaHHS OeperTu ii.

P03BUTOK 3€JI€HOTO TYpU3My HE TIIbKU
cripusie 30epeXEeHHIO TOBKIUIA Ta KYJIbTYPHOI
CHA/IIIUHY, & i CTBOPIOE TTPUBAOIUBUHN MK
perioHiB Hamoi KpaiHu, JOJATKOBI poOodi
MICIII Ta MOJMJIUBICTh MaJIOTO Oi3HeCy IS
cena.

[Ipote  HUHI  EKOJIOTIYHMHA  TYypH3M
BUKOPUCTOBYEThCSI Ha TepeHax YKpaiHH
JIOCUTh OOMEXEHO, 10 3yMOBJICHO TaKUMHU
NPUYMHAMU:

— BIJICYTHICTIO €KOJIOT1YHUX MapHIPYTiB;

— MporajuHaMM B 3aKOHOJIABUOMY
3a0e3neueHHi eKOJIOTIYHOTO TYPHU3MY;

— HepalioHaJbHUM BUKOPUCTaHHAM
TEpUTOpPii, AKi HAWOULIBII amanToBaHi s
PO3BHUTKY 1IbOTO BULYy TypU3MY.

BaximBoro mpoOIeMoO0  3aIMIIAETHCS
€KOKYJIbTypHa  KOMIETEHTHICTh  (haXiBIliB
TYPUCTHUYHOI raiy3i Ta iX HIArOTOBKa. AJDKe
MOHATTS. €KOJIOTIYHOI KyJbTypU MO€IHYE B
co0l 3HaHHS OCHOBHMX 3aKOHIB IPUPOAH,
PO3yMIHHSI HEOOXITHOCTI paxyBaTHUCA 3 IUMU
3aKOHaMH, BIJMOBIiJAJIbHE CTaBJICHHS IO
NpUPOJH, 0araTCTBO MOPAIbHO-ECTETUYHUX
Ta IHTEJEKTyaJIbHUX TIOYYTTiB.

Mu m[pomoHyeMO TMPOEKT EeKOJOrivoi
CTEKKU «Hesizoma [TerpukiBuimHay.
[lerpukiBchbkuii paiioH (pallOHHUN UEHTP —
cmrt. [leTpukiBKa) po3TamoBaHuii y MiBHIYHO-
3axigHi’ YacTHHI JIHIIpOneTpOBCHKOT
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obmacti. Bin wmexye 3 JIHIIPONMETPOBCHKUM,
[apuyaHChKUM, Kpuanyancbkum,
BepxXHbOHITPOBCHKHM, MargaauHiBCbKUM
paifonamu /{ainponerpoBmuzu Ta Kobenspkum
parionom  IlonraBcekoi  oGmacti.  Penwed
PIBHUHHHUH, SIK Y CTENOBid 30HI YKpaiHH, Xoua
MOACKYAW  TPAIUIAIOThCSA — Oanku, Oaiipakxw,
6omora. OwmmBaerbcst Bomamu  JlHinpa i
JIHITIpOI3ep)KUHCHKOTO  Bojomuima.  Yepes
paifon Teuye pika Opiab, IO Ma€ NPUTOKY -
Yammaky. Y 1970-x pokax y OaceiiHi pik
CTBOpeHEe pubHe rocmogapcTBo. Y  Hajpax
palioHy 3HAWIEHO TIOKJIAAN KaM'SHOTO BYTLLIA,
MPUPOJHOTO rasy, 3amacu OyIiBeIbHUX TIUH 1
micky. PailioH mepermHae aBTOMOOiUTBEHA Iopora
Huinpo-IlonTaga, CTBOPIOIOUH 3pyuHi
TPAaHCIIOPTHI MapUIPyTH pPecmyOIiKaHCHKOTO i
MICIIEBOT'O CIIOJIy4EHHS.

3rigHoO 3 JAaHWMMH HAIIUX IOCIIIKEHb, CTaH
MPUPOJHOTO 3a0pyAHEHHS, BMICT HeOE3MEeUHUX
pedoBHH y moBiTpi IleTpukiBchkoro paiioHy He
NEpEeBUIlyE HOPMH, TOOTO  Oe3medHuit Juis
JoJIed, 1 pOOUTh MOXJIMBUM BUKOPUCTAHHS ITIET
JUISHKY AJ151 00JIAIITyBaHHS €KOCTEXKH.

Exonoriuna crexka — 1€  MapupyT,
pO3MidYeHMI y TPUpPOAl, IO € crnennudiyHoro
dbopMoOIO a7 O3HAHOMJIGHHST W PETryJIIOBAaHHS
pPeKUMY  BUKOPUCTaHHS II€BHOI  TEPHUTOPIi.
3aBHaHHS  €KOJIOTIYHOI  CTEXKH -  II0Ka3
MPUYMHHO-HACTIAKOBUX 3B’SI3KIB 'y TPHUPO/I,
B3aeMOJIii MPUpPOAM ¥ cycmiabcTBa. BoHa nae
MOKJIMBICTh 3M1ACHUTA KOMIUIEKCHUMN OIAXIJT IO
BUBYCHHS I OXOPOHHU MPUPOJHUX KOMILJICKCIB Ha
HEBHIN AUISHL.

Y  mpomeci  MPOXOMKEHHS  MapuipyTy
TYPUCTH 3HAHOMIIATHCS 3 HaWOUIBII THIIOBUMHU
JUIE  KOHKPETHOI MICIeBOCTI JlaHAmadgTamu,
nam’aTKaMyd TpUPOIU M BYaThCid OLIHIOBATH

BIUIUB AHTPONOIEHHOI [iSJIbHOCTI Ha CTaH
IPUPOJHOro cepenoBumia. Po3pobieHHs Ta
MIPOKJIJJaHHS €KOJIOTTYHUX CTEXXHUH

3a0e3meuyroTh 0e3mocepeIHiii KOHTAKT 13 )KHBOIO
npuponoo. ExonoriuHa crexka — Iie cBOepiaHa
nabopartopist B MPUPOL, KHABYAHHS Y TIPUPOIHN.

[TepenbavaeThcsi CTBOPEHHSI €KOCTEKKH, SIKa
Oyae posTamoBaHa y 30HI [leTpHKOBCHKOTO
paifony y OesmocepenHiii  Onm3bKOCTI 10
paiiientpy. Bubip Micus  posTamryBaHHS
3YMOBJICHUH reorpapiyHMMH BJIACTUBOCTSIMH,
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na"amadToM, IPUPOAHUMU
€KOHOMIYHUMH 00CTaBUHAMHU.
3arajibHa JIOBXKMHA MapHIPyTy CKJIaJae
7 kM. 3araigbHa IUIOLIa TEPUTOPIi, Ha AKIH
IUIaHY€ThCS noOyryBaTu €KOCTEXKY,
10 x 7 xM. BU3HAuYalOUu 3arajbHy JOBKUHY
CTEXKH, CIiJ BHXOAUTH 13  CEPEIHbBOI
TpUBAJIOCTI OfHiel ekcKypcii (mpubnusno 2-3
rox.). Lpomy BigmoBimae  oOJiaHaHUNA
MapmpyT JIOBXHHOIO 2-3 kM. TpuBamictsh
€KCKYpCii 3aJI€KUTh BiJ] CKJIaly TPYIIH.

IlinboBa  ayauTopis  BiABiAyBaudiB —
IIKOJISIPi, AOPOCIHI PI3HUX BIKOBUX TPy, SIKi
3aliMalOThCsl AKTMBHMMHU BUAAMHU CHOPTY,
MOJIOOJISIOTh  aKTHUBHUKA — BIIIOYHMHOK — Ta
LIKaBIATbCA NPUPOA03HABCTBOM. [Iporpama
eKCKypCiii CKIamaeTbess 3 0Oe3rmocepeHbOro
JOCIIJKEHHSI €KOCTEXKH, K y CYIpOBOJII
rija, TaKk i B MpoIeci CaMOCTIHHUX IMIIIUX Ta
BEJIOCUINIETHUX MPOTYJISHOK, BiJABIAYyBaHHS
MOTY3KOBOTO  MICTeUKa IS THX, XTO
NOJIF00JIs€ eKCTPUM Ta aKTUBHUN BIJIIOYMHOK,
a TakoXX oOJaIlTYBaHHS y 30HI KEMIIHTY AJis
OLIBII TPUBAIOTO BIAMOYMHKY Ta 3JIUTTA 3
MPHUPOJIOI0 HA JIEKIJIbKA JIHIB.

Exocrexxka Oyzne po3TamioBaHa HeJaleKo
BiJl BIJOMUX y paiioHi brakutHuUX 03ep, sKi
OCTaHHIMH  poKamMH  HaOylnM  MIUPOKOI
MOMYJISIPHOCTI, 110 POOUTH EKONPOTYJISHKY
e OiTbI MpUBAOIMBOI, OCKUIBKH iCHYIOThH
JOJTATKOBI BapiaHTH JICTaTHCh IO MICII
MpU3HAUYCHHA — IIe 1 pelicoBl aBTOOyCH [0
30HM BIONOYMHKY, 1 MapUIpyTHI Takci, a
TaAKOXK MIIOX1IH1 Ta BEJIOCUIIEIHI
MPOTYJISIHKH BiJ briakutHUX 03ep.

BigHocHO HeBenMKa BapTiCTh MPOi3Ly Ta
rapHa TPaHCIIOPTHA pO3B’s3Ka BIIrPAIOThH
BEJMKY pOJb Yy BUOOpI came 1ii€i TepuTopii
JUIE OONAINTYBAaHHS €KOCTEXKKH, a TaKOXK Yy
MoJaIbIIoMy 3abe3rneuaTh BENHKY KIIbKICTh

30HAMHU,

BiJIBiyBadiB.
Crexka i€ B JIITHLO-OCIHHIN ce30H. 3a 11
MapIpyToM TIPOBOJISITHCS nporpamMHi

exckypcii. [Hpopmariiini muUTH, BCTAaHOBIIEHI
Ha TpONi, MPHUBEPTAIOTh YyBary 3HAYHOTO
Yyclia BIiABIAYyBayiB JIiICOMApKy IO BHIIOBOTO
PIZHOMAHITTSI TPUPOAM IIi€i  MiCIEBOCTI.
Haii6inpm mommupeni Ha ik Tepurtopii ayo,
sCeH, JHMa, KJIEH, cocHa, Bimbxa. Cepen
TBapUHHOTO CBITYy - OL7Ka, 3a€lb, JUCHII,
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KpiT, BYX, DXKak, coiika, scTpyO, nsren, Oekac
TOLIO.

CTBOpEHHsSI €KOCTEXKM IOYMHAETbCA 31
CKJIaJJaHHS KapTOCXEMH, Ha SKii MO3HAYaroThCA
HalBa)KIMBIII1 00’ €KTH. Ha CTEXKII1
BCTaHOBJIIOIOTh 1H(OpMAIiiHI IUTH W 3HAKH.
Bonu moBuHHI OyTH €CTETHYHO MPUBAOIUBUMHU
il ToromaraTi OpraHi3oByBaTH pyX BiJIBiayBauiB
3a MapuipyTaMu. MokHa BUKOPHCTOBYBAaTH TaKi
TUTU 1HPOPMAIIHHUX TEKCTIB 1 3HAKIB:

- 3arajibHUH MOKAKYHK 1 CXeMa CTEKKH;

- MpaBuJia TOBEIIHKH HA MIPUPOIL,;

- racia M 3aKJIMKH;

- BiJIOMOCTI MPO OKpeMi MPUPOAHI 00'€KTH
1 SIBUIIIA;

- BIIOMOCTI PO  MHaM'sITKU
pO3TAaIllOBaHi B 30HI CTEKKH;

- MOETUYHI  TEKCTH,
B3a€EMUHH JIFOIMHU 1 IPUPOJIH;

- €KOJIOT14H1 JOPOXKHI 3HAKH 1 TOKAKYUKH.

[TpoBeneHHs eKCKypcii €KOJIOT1YHOIO
CTEXKKOIO — 1€ Pe3ysbTaT HepepoOKH BETUKOTO
MaTepiary 3 BUBUECHHS CTaHy MiCIEBOI IPUPOJIH,
Mi3HAHHS €KOJIOT1YHOI KYJIbTYpU CBOIX 3€MIISIKIB,
HapemTi, pe3yJbTaTiB  OCOOMCTOI  ydYacTi
MenikaHIiB [leTpukiBchbkoro pailoHy B OXOpOHI
MPUPOJHUX 0araTcTB piIHOrO Kparo.

[lepm HiK mNOYaTH CTBOPEHHS CHCTEMH
€KOCTEXKH Ha OyAb-siKii MPUPOAHIA TepUTOPii,
IO OXOpPOHSEThCS, HEOOXITHO BHMBUUTH HE
TUTBKH ICHYOUI B 1 MeXaX HMPUPOIHI YMOBU i
MpUMITHI 00'€KTH, a i XapakTep peKpeaniifHoro
BUKOPUCTaHHA (MIEpioAd HAHOUIBII aKTUBHOTO
BiJ[BiTyBaHHSI, BUIU IISUTBHOCTI
BIJIMOYMBAIILHUKIB TOIIO). Bix mMbOro 3HAYHOIO
MIPOIO 3aJIeXKUTh JIOBKWHA, IPU3HAYEHHS W THI

IPUPOIH,

MaJIFOHKH npo

CTEXKKM, II[0 HAHOUIBII BIAIOBIZAE IaHUM
yMOBaM.
[HpOpMaTUBHICTS, TOOTO 3/IaTHICTh

3aJI0BOJILHATH TMi3HABAlbHI TMOTPEOH IHomen y
raimy3i reorpadii, 6iosorii, eKojorii, KyJIbTypu
Ta IHIIMX HAYKOBHUX IMCLUIUIIH, — 1€ TOJIOBHA
BIJIMIHHICTb €KOJIOTIYHOT CTEXKKU BiJ
3BMYAIIHOrO TYpPUCTCHKOIO MapuipyTy. binbiia
YacTHHA BXE ICHYIOUMX CTEXKOK MAa€ SBHO
6iooriyHy copsMoBaHicTh. OJHaK He MEHII
BAXJIMBO  CTBOPIOBAaTHM  MAapIIpyTH,  sIKi
PO3KpUBAIOTh  TaKOX  €KoJoro-reorpadiuxi,
ICTOpHYHI, KYJIBTOPOJIOTIYHI aCTIEKTH i XapakTep
B3aeMoii moauHu XXI CTOMITTS 3 IPUPOIOIO.
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Bubupatoun Tpacy eKOCTEXKKH, CIiJ
BpPaxoBYBATH BC1 0COOJIMBOCTI JaHAIA(TY: HE
TITBKK WOTO TMi3HABAJbHUNA TIOTCHINAT Y
reorpagiuHOMy i €KOJIOTIYHOMY IUIaHaX, a i
3arajbHE BpPAXEHHS, IO BiH 3alIHIIAE Y

BiJIBiTyBava. CTBOpIOIOTH OIJISAIOB1
MaiJIaHYUKH, yBara NpuAUBIETbCS i TOMY, 110
JIOAWHA COpUiMae OpraHaMd  IMOYYTTiB:

dbopmam nanamadry, papbam Ta iX ce30HHIN
3MiHI, 3ByKaMm (IIyM BOJOCHAJiB, I3IOPKIT
JDKepena, CHiB  mTaxiB Tomo). Sk 1 B
JiTepaTypi, Ha €KOJOTIYHIN CTEeXIi TapHi Bci
KaHpH, KpIM HYJHOTO.

Po3po0isitour  KOHLEMII0  eKOJOTi4HOT

CTEXKKH, HEOOXIJHO BHU3HAYWTH IIJILOBI
Kareropii BiJ[BiyBayiB:

- cremiani3oBaHi  BifBiAyBadi:  BYeHi
pizHoro mpodinto  (exomoru, reorpadu,

010J10TH, T€OJIOTH TOIIO), YYACHUKU HAyKOBHUX
KOH(EepeHIiil eKOJIOTriuyHOI CHpPSIMOBAHOCTI,
CTYIECHTH  BIONOBIIHUX  CHEI[IaJIbHOCTEH,
YJIEHU IIKUIBHUX 00'€IHAHb €KOJIOrIYHOro M
OJIM3BKOTO /IO HHOTO MPOUIO i T. 11.;

- «3aXOIUICHI»: Oprani3zoBaHi
eKCKypCaHTH-aMaTopH, ISt SIKUX
BiJIBITyBaHHs €KOJOTIYHUX CTEXOK — OJHA 3
OCHOBHHX IIJIEH X momopoxi (iX Tex MOXKHA
BITHECTH IO CIIeIiaTi30BaHUX BiJBiyBauiB);

- Hecnerjaji3zoBaHi BiJIB1IyBaui:
€KCKYPCaHTH, 110 HE BUSBISIOTH OCOOIHUBOTO
iHTEpecy 0 MPUPOJIHUX BU3HAYHHX TTaM'ATOK,
1 TIOTpanuiIN CIOIU CKOpIlle BUMAIKOBO, HIXK
nutecnpsiMoBano. Bonu Haifuacrimie 0axaroTh
MPOCTO TOTYJIATH ¥ TMOAUXATH CBLKHUM
MOBITPSIM.

JI1st KO’KHOT LITbOBOI KaTeropii MOBHHHA
OyTH CKJIaJeHa CBOS MpOrpaMa eKCKypCiiHOi
TiSUTBHOCTI,  BHUXOISAYM 31  CTymeHa  iX
3aXOIUICHOCTI €KOJIOTIYHMMHU TpoOJIeMaMu,
3aIliKaBJICHOCTI 1CTOPI€I0, KYJIBTYPOIO CBOTO
peTioHy, Kpacorw piHOTO Kpato, 3 MOoTpedu B
OTpUMaHHI HOBHUX 3HaHb 1 HaBHYOK, 0a30BOi
HIATOTOBKU.

BucnoBku. OtTxe, oAHa 3 TOJIOBHUX
O3HaK CYYaCHOTO TypH3My - II¢ KOHIICIIIis
HOro po3BUTKY Ha 3acajiaX CTajioro PO3BUTKY
CycnuibcTBa. EKOJOrTYHUN Typu3M, 32 YMOBU
KyJbTYPOJOTIYHOTO  MiIXOQy JI0  HOro
oprasizamii, CTa€ BaXJIUBUM  3ac000M
MIJBUIICHHS PIBHS E€KOJIOTIYHOI KYyJNbTypH



Bicuuk [TpuaHinpoBcsKoi aepkaBHOT akaaeMii OyaiBHUITBA Ta apxiTekTypH, 2016, Ne 12 (225)

CyCHUIbCTBA,  SIKOCTI  JKATTA  HACEJICHHS,
OIATPUMKH ~ pIBHOBarm B npupodi 1
30aJJaHCOBAHOTO  PO3BHUTKY PETIOHIB  HAIIOl
KpaiHH.

CTBOpEHHSI €KOJIOTIYHHUX CTEKOK JO0MOMArae
BUKOHATH OJIHE 3 HAWTyMaHHININX 3aBJaHb
HAIIIOTO Yacy — ONTHUMI3aIlii BITHOCUH JIFOJWHH 3
IPUPOIHUM CEPEOBUILIEM. Came Ha
€KOJIOTIYHIA CTEeXI[l TOCTIHHO CTBOPIOIOTHCS
YMOBH JIs IOETHAHHS TyMKH, ITOYYTTS Ta Jii. A
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TaKMil CIJIaB - HaWBaXJIHBIIIA yMOBa
BUXOBaHHS TIEpPEeKOHaHb OCOOHMCTOCTI, i
CBITOTJISATY, €KOJIOTTYHOI KYJIBTYPH.

HeoOxigHa ymoBa mpuBaOJIMBOCTI 3elie-
HOTO TypHU3My - 1H(opMariiHo-
MIPOCBITHUIIBKA isTBHICTH 3MI, rpoMaachKkux
00’€THaHb, OCBITIHCHKUX 1 COILIOKYJIBTYPHHUX
Oprasizaiii, KyJIbTYpPOJOTIYHHMHA MiAXiJ 0
TUTAHYBaHHA Ta YIPABIIHHA TYPUCTUYHOIO
TISUTBHICTIO.

[N

. T'mpycoB 3. B. Ilpupomnpie OCHOBBI
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