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Anortauis. Ilocmanoexka npobnemu. 3actocyBaHHs iHpopMamiiHOI Momeni OyAWHKY Mae HH3KY IepeBar mepen
KJIACHYHMMHU METOJaMH apXiTeKTypHO-OymiBenbHOro mnpoekryBaHHA. Hacammepen, BIM nosBonsie y BipTyallbHOMY
pexuMi migibpatH, po3poOOMTH, PpO3paxyBaTH, IIOB’S3aTH pPa3oM 1 Y3rOJUTH CTBOPEHI pI3HMMH (axiBIsIMH Ta
OpraHizamisiMi KOMIIOHEHTH 1 CHCTEeMH MaiOyTHBOI CHOpYIOH, 3a3Jayierib NepeBIpUTH iX IHKUTTE3ATHICTD,
(YHKIIOHAJBHICTD 1 eKCIUTyaTaliiiHi sikocTi. Mema pofomu — TONINIICHHS TEIUIOTEXHIYHUX MOKA3HHUKIB OyIUHKY IS
3MEHIICHHS €HEPrOCIOXHMBAHHA Ta aHaji3 €HEproBUTpaT OyJMHKY IO Ta Micis HOro yTEIUICHHS 3a JOIIOMOTOI0
XMapHOro mporpamHoro 3abesneueHHs Insight. Bucnoeéku. Po3BnTok iH(OpPMAIifHOTO MOJENIOBaHHS OyliBellb
JIO3BOJIMB TIEPEOCMUCITATH JICSIKi YCTAHOBIICHI TIPUHITUITN MTPOCKTYBaHHs OymiBellb Ta CIIOPYH i MPOIEMOHCTPYBAaB HOBE
MOTYXKHE JDKepeso e(eKTUBHOCTI BHOOPY palliOHAIBHUX apXiTeKTypPHO-KOHCTPYKTHBHO-TEXHOJIOTIYHHAX DIiIlICHb.
UuCIoBUM Ta MOCHITHUIBKUM IIISXaMHU J0BEIeHO €(EeKTHBHICTh 3aCTOCYBAHHS JIBOPAMHHX BiKOH, y PE3YABTATI YOTO
€HEePTOCIIOKUBaHHA OyAMHKY 3MeHmmIocs Ha 9.1 %. 3acTtocyBaHHS JONATKOBHX BIKOH JO3BOJISIE OTPHMATH Maibke
TEPMIYHO OJHOPIAHY 30BHIIIHIO YTETUTIOBAIbHY 00OJIOHKY OYIWHKY.
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Abstract. Problem statement. The use of a building information model has a number of advantages over classical
methods of architectural and construction design. First of all, VIM allows in a virtual mode to select, develop, calculate,
link together and coordinate the components and systems of the future structure created by various specialists and
organizations, check their viability, functionality and performance in advance. The aim is to improve the thermal
performance of the building and reduce energy consumption. The main task of this work is to carry out insulation of the
house on the basis of the provided materials, to carry out an analysis using the cloud-based Insight software, followed
by a comparison of the results of energy consumption. Conclusions. The development of information modeling of
buildings made it possible to rethink some of the established principles of designing buildings and structures,
demonstrated new powerful sources of efficiency in the choice of rational architectural, constructive and technological
solutions. The effectiveness of the use of two-frame windows has been proven numerically and empirically, as a result
of which the energy consumption of the house has decreased by 9.1%. The use of additional windows makes it possible
to obtain an almost thermally homogeneous external insulating shell of the house.

Keywords: BIM; Autodesk Revit; Insight, design, energy analysis

IlocranoBka npoodJieMu. Croromni  000B'I3k0BOTO 3acTocyBaHHs BIM-TexHomoriid
MiBUIIICHHST eHeproeeKTUBHOCTI Oy/IiBeNh Ta MiJ] 9ac MPOEKTYBaHHS 1 OYIIBHUIITBA 00'€KTiB
CIIOpY/A 3alIUIIAEThCS OJHUM 13 TOJIOBHHUX 3@ PaxyHOK KOINTIB JIEP)KAaBHOTO OIOJKETY.

3aBJaHb apXITEKTOPIB Ta IH)KEHEPIB. B pamkax crparerii peanizyeTbcsi mporpama
TennoizonsmiitHa 000JIOHKa Ma€ OCHOBHHUW ~ TEPEXOJly Ha TexXHoJorii i1HdopMaIliifHOTro
BILJIUB Ha bopmyBaHH: KJlacy  MOJICNIIOBaHHS. YMOBaMH Iii€i mporpamu OyB
eHeproe()eKTUBHOCTI i €HEepPreTUYHOTO  TIATOTOBJIEHUH  Tepexisi Ha  00OB'SI3KOBE
nacnopta OyIMHKY (BUTpaTH eHeprii Ha | M — 3aCTOCYBaHHSI JAaHWX TEXHOJOTIH 3 KBITHSA
BIJIMTOBI/1a€ TIEBHOMY kmacy 2016 poky ais BCiX HOBHX MPOEKTIB OYAMHKIB,
eHeproeeKTUBHOCTI €HEPreTUYHOro macrnopra 1o (iHAHCYIOThCS 3 OIOJDKETY, B TOMY YHCIi
OyJIMHKY). PEKOHCTPYKIIii, KamTaJIBHOTO peMOHTY [1].
[IpaBunbHMii  BUOIp  KOHCTPYKLIA  Ta Ha mnoctpagsHCbKOMYy MpOCTOpi JHIIE Y
MarepiagiB  Ja€  MOXJHUBICTH  3MEHIIUTH  biumopyci Oyma  mpwuitHATa mporpama 3
BUTPATH Ha ONAJIEHHS OYAMHKY Ta 30UIBLIIMNTH  PO3pOOJIECHHS Ta BIIPOBAKEHHS
KJIac eHeproe()eKTUBHOCTI. iHQOpMaIMHUX  TEXHOJOTIH  KOMIUIEKCHOT

Amnaniz  OyAMHKY  JIOTIOMara€  TOYHO  aBTOMAaTH3allli MPOEKTYBaHHS Ta MiATPUMKH
po3paxyBaTH, CKUIBKM KOINTIB TMOTPIOHO  KUTTEBOTO IHMKJIy OYIiBeNb Ta CIOPyI Ha
BUTPATUTH Ha yTEIUIeHHS, fKi KOHcTpykuii  2012-2015 pp. [2].

JOTIUTHHIIIIE BUKOPUCTOBYBAaTH Ta Ha CKUIBKH B VYkpaini Mewmopanaym po
3MEHIIUTHCS CHOXHBAHHSA EJEKTPOCHEeprii 1 BIPOBAPKEHHS BIM-TtexHomnoriit y
OITaJIEHHS IICJIS 1HOrO. OyIIBHUIITBO TMiANMuAcaHo Hampukiuii 2019

€BporeichKuil Ta aMepuKaHCbKHIA JTOCcBiL — poky. Takox mpeszeHToBaHa «/lopokHs KapTta
JIOBOJIUTb, 110 B pe3yibTaTi  BIPOBAIHKEHHS 1H(GOPMAIIMHOTO MOJICTIOBAHHS
eHepro3oepiranpHuX  3axomiB  (yremieHHsi, OyaiBens (BIM) 'y cTBopeHHS 00’€KTiB
BCTAHOBJICHHS JTYUITHHUKIB TOmo)  OyIiBHHIITBA, OO’€KTIB apXITEKTypH», sKa
CMOXHMBAaHHS  €HEeprii  3MEHIIyeTbcs  Ha  mepeadavae  IMIUIEMEHTALII0  €BPOIEHCHKUX
30...40 %. MiIXO0/IIB 1 TMPUHIUIIIB y JIepKaBHI CTaHIAPTH

Ananiz myoaikauiii. Ha nepxaBHoMy — YkpaiHM 1 BHECEHHS BIANOBIAHUX 3MIiH [0
piBHI B psAJli KpaiH yCTaHOBJIICHO YMOBH IIOJAO  IHIIUX HOPMAaTHBHUX JIOKYMEHTIB.
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YyacHUKaMH MiJMUCAaHHS MEMOpPaHIyMy PO
BrpoBapkeHHss BIM  migm dwac cTBOpeHHs
00’€kTiB OYyIIBHMIITBA, OO0 €KTIB apXITEKTypH
cTanmu mpeactaBHUkH MiHperiony, Odicy
edekTuBHOTO perymoBanHs, Kondeneparrii
OyniBenbHUKIB YKpaiHu, YKpaiHChKOTO IEHTPY
cTajieBoro OymiBHUIITBA Ta MUiKIepkaBHOT
T'UTBAIT IHKEHEPiB-KOHCYIbTAHTIB [3].

BIM (Building Information Modelling) —
iHpopMarliiine MonemoBaHHA OyIuHKY abo
iH(dopmarriiina MOJICITh OyJINHKY.
Indopmariitne MoxaentoBaHHS OYAMHKY — 1€
MiAX1D 70 3BEIEHHs, OCHAIIIEHH, 3a0€e3IeYeHHs
eKCIutyaraii Ta peMmMoHTy OyauHKy (710
KEpYBaHHsI XUTTEBUM ITUKIOM 00'€KTa), SKUN
nependavae 30MpaHHs 1 KOMIUIEKCHY 00pOOKyY B
mporieci TPOEKTYBaHHS BCi€l apXiTEKTYpHO-
KOHCTPYKTOPCHKOi, TEXHOJIOTIYHOI Ta 1HMION
iHpopmarmii mpo OymiBmro 3 yciMa il
B3a€MO3B'I3KaMHU 1  3QJIEKHOCTSIMH,  KOJHU
OymiBis 1 Bce, IO Ma€ 70 Hel BiJHOIICHHS,
PO3TISAIAIOTECS K €IMHUN 00'eKT [4].

Tox BipTyalbHHI 00’€KT 1H(pOPMAIIIHO
B3a€MOJII€ 3 BEIUKUM OO0CSITOM JOCTYITHOTO
JIOBIJTKOBOTO MaTepially, SIKHH 3aHOCHUTHCS B
CHCTEMY, a TOTIM BUKOPUCTOBYETHCS y OyIib-
SKAWA Yac Ha KOXHOMY pabodyoMy MicIll 1 1Mo
KOXKHIN  CHEIialhbHOCTI 3  aBTOMAaTHYHUM
BUT'OTOBJICHHSIM KpECJICHb. [Tpuxnanom
JIOBIJTKOBUX JaHUX MOXKYThb OYTH pi3HOMaHiTHI
B1JIOMOCTI po MaTepianm, BHUpOOH,
IUTAHYBaJIbHI ~ pIIIEHHS, THUIOBI  TPOEKTH
OynuHKiB, ¢parMeHTH Oy/iBeNlb, JaHl Mpo
MPUJIATH aBTOMATHKH, €NEKTPUKH, CAHTEXHIKU
TOIIO, @ TAKOX MPO iX IIHH.

3actocyBanHs  iH(poOpMmarliiiHOT  Moerni
OyZIMHKY  Ma€e HHU3Ky IepeBar  mepeq
KJIACUYHUMHU MeTOJIaMH apXIiTEKTypHO-
OyniBenbHOTO TpoeKkTyBaHHS. Hacammepern,
BIM no3Bonsie 'y BIpTyaJIbHOMY PEXHMI
nigibparu, po3po0uTH, po3paxyBary,
MOB’s3aTH  Pa3oM 1 Y3TOJUTH CTBOPIOBaHI
pisHuMH  ¢QaxiBUAMH Ta  OprafizalisiMu
KOMITOHCHTH 1 CHCTeMH ManOyTHBOI OymiBIIi,
3aaNeriTh MEPeBIPUTH 1X IKUTTE3AATHICTD,
(YHKIIOHATIBHICTD 1 €KCIUTyaTalliifHl SKOCTI, a
TaKOX YHUKHYTH BHYTPIIIHIX PO301’KHOCTEH.

Bes  indopmanis  BIM - momo o0’ekra
o0’enHyeThes B 0a3y MaHWX, MO0 JO3BOJIAE B
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OyIb-KUH  MOMEHT 4Yacy He€  TUIbKH
OTPUMYBATH aKTyaJIbHY MPOEKTHY
JOKYMEHTAIlll0  Ta  Bi3yamizamito, a H
aHaJi3yBaTH fi.

Cyuacue porpamMHe 3a0e3MneveHHs

JI03BOJISIE CTBOPIOBATH iH(OpPMAIiiiHy MOENb,
B SKIH MOXYTh IapalieIbHO IpalfoBaTh
apXiTeKTOpH, KOHCTPYKTOPH, 1H)KEHEPHU Ta 1HIII
daxisii, 3amydeni 10 npoekty. Lle o3Havae, o
BCl YYaCHUKM MPOEKTY BiJ MOYATKY 1 JO KIHIIA
MPAIIOIOTH SIK OJTHA KOMaH/Ia.

JInisi BUKOHAHHS JI01aTKOBUX aHAJIITHYHUX
3aBAaHb TMPOTPAMHI KOMIUIEKCH (HAIPUKIIA]
Revit) B3aeMOIiIOTH 3 IHIIMMHU TNPOTPaMaMH,
Kl TIPUCYTHI O€3MOCEepPEeTHhO B CEPEIOBHIII
BIM abo mpencraBieHi y BHUIVISIII OKPEMHUX
nignporpam, a came Autodesk Insight xmaphe
nporpamMHe — 3a0e3NedyeHHs IS aHalizy
eHeproe(eKTUBHOCTI Oy TiBEIIb.

[Ticns BuKOHaHHS po3paxyHKy B Insight
MOXHa O3HAaHOMHUTHCH 13 pe3yibTaTaMu 1
BUBYHUTHU MOYKJIMBOCTI M ABUILEHHS
eHeproe(eKTUBHOCTI MIPOCKTY. Insight
BiZJOOpakae dYHCIIOBI pe3ynbTaTH, a TaKOX
IHTepaKTUBHUN BUJ MOJENI, SKHH J103BOJISIE
Bi3yasli3yBaTH ONAJIOBaJIbHI HABAaHTAXKCHHS,
XOJOAWJIBHI HABAaHTAXEHHS 1  IIOTEHINAN
(OTOENEKTPUIHUX TOBEPXOHB Y MOJEIII.

Meta podoTu MOJTITIIICHHS
TEIUIOTEXHIYHUX TMOKA3HUKIB OyAWHKY st
3MEHIIICHHS EHEPrOCIIOKMBAHHS Ta aHawi3
eHeproBuTpaT  OyauMHKY 3a  JIOIIOMOT'OIO
XMapHOTO TporpamHoro 3abe3mnedeHHs Insight

13 TOJaNbIIMM MOPIBHAHHSAM  PE3YJbTaTiB
CHEepProBHUTPAT.
OcHoBHA YyacTHUHA. Po3spobka

iHGhopmayiinoi MoOeni Npoexmy HCUMmMi08020
0younxy. JIJis eHeproaHamizy B3STO >KHTIOBY
OyaiBimto, po3TtamoBany y M. J[xinpo. Po3mipu
Oymuaky B ocax 11.0 x 10.9wm, Bucora
OYIMHKY /IO HAWBHIIO1 TOUYKH — 8 M.

KonctpykTHBHA cucTema OyJIWHKY — HECHI
nerisiHi cTinu. [lokpuTTs — 31 cTaneBux 0alok
Ta OTOPOIKYBATbH1 KOHCTPYKITI{ 3
€HEproe(PeKTUBHUM YTEIUTFOBAYEM.

Hwxkue naBeneno: 3-D Burmsig OyauHKYy,
TUTAH TUIIOBOTO MOBEPXY 1 epepi3 OyaIuHKY.

Marepianu OTOPOJIKYBATHHUX
KOHCTPYKLIN HaBeJeH]1 Ha pUCyHKax 4 Ta 5.
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Puc. 2. I[Inan 1 ma 2-20 nogepxy 6yOuHKy

Puc. 3. Ilepepiz 6younxy
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<Cneundikauina cTiv=
A B C
Tun Nnowa KosfuunedT Ten
BHyTpeHHUE - KHpPNUYHAA Neperopogra TonuMHoM 120MM owTykaTyYpeHHan 25+25 mm 79 m* 22681 Br/(m=-K)
BHyTpeHHUE - KHPNUYHEA NEPErOpOLED TOMUAHON 250MM OWTYEGTYPEHHER 25425 MM 9 M 1.2310 Br/(m*-K}
OCK_TPAC_MexrksaprupHana_[asoferon D500 B3.5_200mm 138 M= 0.7500 BT/(m*-K}
Hapys#Huiil - CTEHE N2 KNPIMYE TONWWHON 510 MM DWTYKETYPEHHEA CHEPYHM U HSHYTPH 25425 MM 30 M= 0.8430 BT/(m*-K}
Hapys#Huiil - CTEHE N2 KNPIMYE TONWWHOW 510 MM DWTYKETYPEHHEA CHEPYHM W USHYTPH 25425 Mm 2 111 M= 0.8839 BT/(m*-K}
yTennuTens 100 284 m* 0.3441 BT/(m*-K}

Puc. 4. Cneyugpixayis cmin

CnevuudikaLia nokpisni

A B C
Tun MNnowage KoadduuneHT Ten
TH_LWMHMNAC Mancapga PIR 170 M2 i0.0733 BT/(M=-K) |

Puc. 5. Cneyupixayis noxpieni

BikHa oaguHapHi MamOTh  KOE(QIIIE€HT ITepen BUKOHAHHSM eHeproaHaizy
terutonepenadi 0,5 679 BT/(Mz'K), IBEpl —  CTBOPEHO AaHANITHYHY Mojnenb (puc. 6)
0,6 Br/(m**K). OTIATIOBATILHUX 00’ €MIB JaHOTO OYJUHKY.

Puc.6. Ananimuuna mooenv 6yOunKy

Mogenb iCHyr04oro OyaMHKY 3aBaHTaKEHO  TOKAa3HUKUW  EHEPrOCHOXHBAHHA  OyIUHKY:
B Autodesk Insight ta orpumano (puc. 7.) 104,3 kB-rom/m’.

b Bind

Puc.7. Pesynomamu ananizy ¢ Autodesk Insight (0o ecmamnosnents 000amroux 6ikon)
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Cnin 3BepHYTHM YyBary Ha HeEJIOCTaTHI
TEII0I30/II0BaIbHl  BIACTHBOCTI BIKOH Ha
BIIMIHY BIJT OTOPOJIKYBATHHUX CTIH.
[TinTBEpKEHHS  IHOTO pe3ynbTaTu
TEIUTIOBI31MHOT 3MOMKH BIKOH IIhOTO OYIWHKY
(puc. 8.).

Panime moniOHI nOWTaHHS DOJIIIIEHHS
TEIIOI3OMAMIMHNX ~ BJIACTUBOCTEH  CBITIIO-
OTOPOKYBAIBHUX KOHCTPYKIIH PO3TIISIAIUCH
y mpamsx [6—10] Ha OCHOBI pO3paxyHKIB Ta
MiITBEP/UKYBAIBHUX — JaHUX  TETUIOBI31HHOI

164°C

MapameTpbl U306paKeHUs:

16,0

150

3MOMKM BIKOH TIPpUBaTHOI KBapTuUpu. Y
nyOmikaiisx [7; 8] 3a3HA4eHO TaKOXK, MO Ha
BIKHI 3 JOJXATKOBO BCTAHOBJIEHOIO BIKOHHOIO
pamMol0 TOBHICTIO BIJICYTHIM KOHJIEHcaT, Ha
BIJIMIHY BiJl OJHOPAaMHOTO BiKHa, Ha SKOMY

KOHZeHcaT (OpMYyeTbCcsl Ha  BCid  IUIOMII
CKJIomakeTa (BHHW3Y OUIBIII Kparui, 3BEpXy
npiOHimT). BiAmoBigHO CTalOTh  BOJIOTUMU
BIIKOCH 1 3'SIBJSIOTBCS TPUOKOBI CIHIAM Y

BI/II‘JUII[i YOPHUX IJIAM.

KoadchdumumneHT nanyvenmns: 0,95

Otpax. Temn. [°C]: 18,0

BeigeneHue uzoGpaxeHuii:

N3mepsaeMele 06BeKThI Temn. [°C] | Wany4. |Otpax. Temn. [°C] |MpumevaHusn
Touka namepeHus 1 14,7 0,95 18,0 CenterSpot
Camas xonogHas Touka 1 8,9 0,95 18,0 -

Camas Tennas Touka 1 16,4 0,95 18,0 -

Puc.8. Pesynomamu mennogizilinoi 3U0MKU 8IKHA 6YOUHKY

Jns  mominmieHHs  eHeproe(eKTUBHOCTI
OyIMHKY BHUPINIEHO BCTAaHOBUTH JOJATKOBI
BIKHA MO 3 ICHYIOUMMH B TOMY K BIKOHHOMY
popi3i.

[Ticnsa ananizy B Autodesk Insight Oyaunky
3 JOJATKOBMMH BIKHAMH OTpuMaHO (puc. 9.)
MOKA3HUKH  €HEPrOCIOXHMBAHHSA  OYIHHKY:
94,8 kB-roa/m’.

3a pe3ysibTaTaMH YHUCIOBOi NMEPEBIpKU 3a
JABH B.2.6-31:2016 [5] eHeprocnoxuBaHHs

112

6ymueKy ckiagae 72 kBrow/m’. o pisHHLIEO
MOXHa TOSCHUTH  IMJAPAXyHKOM  pI3HUMU
METOJIaMH Ta TOYHICTIO TAaHUX.

Takoxx micis BCTaHOBJEHHS JOJATKOBUX
BIKOH IIPOBEJCHO IOBTOPHY TEIUIOBI3iiHY
3MOMKY BIKOH 1IboT0 OyamHKY (puc. 10 Ta 11).
TemmnepaTypa 30BHI Ta BcepelnHI OYAHHKY JI0
BCTAHOBJICHHS JIOJIATKOBUX BIKOH Ta Micis Oysa
Maii>ke OJIHAKOBOIO.
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Puc. 9. Pesynomamu ananizy 6 Autodesk Insight (nicis écmamnosnents 000amrosux 6iKoH)

221°C

18,0°C

MapameTpkl M306paxeHUs:

KoadbcbuumeHT nanyyenma: 0,95
Otpax. Temn. [°C]: 18,0

4

BblaeneHue n3o6paXeHuid:

N3mepsieMble 06BeKThI Temn. [°C] W3nyy. |Otpax. Temn. [°C] |[MpumevaHus
Touyka nsmepenms 1 20,0 0,95 18,0 CenterSpot
Camag xonogHas Touka 1 18,0 0,95 18,0 -

Camag Tennasa Touka 1 221 0,95 18,0 -

Puc. 10. Pezynomamu meniosizitiHoi 3loMKU 6IKHA OYOUHKY 3 GHYMPIUHbOI CMOPOHU OYOUHKY
nicisk 6CMAHOGICHHS D00AMKOBUX GIKOH

MapaMeTpo H30DpaKeHWA:
KoaddpmumeHT wanyuenwa: 0595

OTpas. Tesn. [*C]: 3.0

BoiaeneHne MiobpameHMn:

Hameprembie obbeKkT Temn. [°C] Hanyu. |Ovpam. temn. [PC] [MpumevarHna
Touka uaMepeHia 1 05 095 3.0 CenterSpot
Camsan xonogHas Tousa 1 -25 095 30 -

Caman Tennas ToqEa 1 D7 0,95 3.0 -

Puc. 11. Pe3ynomamu meniosizitinoi 3loMKU 8iKHA OVOUHKY i3 308HIUHbOI CTHOPOHU OYOUHKY
RiCIIA 6CMAHOBNIEHHS 000AMKOBUX BIKOH
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BucHoBku OTtpumani pe3ynbTaTi aHayizy

Po3BuTOK iH(QOpPMALIHHOIO MOJENIOBAaHHSA  €HEproe(eKTUBHOCTI OYAWHKY CBig4aTh, ILIO
OyaiBeNlb JO3BOJIMB TEPEOCMHUCIHTH  JEsKi IMCJIE  BCTAHOBJIEHHS  JOJATKOBHUX  BIKOH
YCTaHOBJIEH1 MIPUHLUIIA IIPOEKTYBAaHHS  E€HEProCHOKMBaHHA 3MeHIMIocsa Ha 9,1 %.
OyniBenb Ta cropyad. [IporpaMHi KOMIUIEKCH Otpumana TepMorpama YaCTUHU
BIM naroTh HOBe HOTYKHE KEpeNno BHOOPY  OrOpOJUKYBAIbHOI  CTIHM 3 JIOJATKOBOIO
eHeproe()eKTUBHUX Ta paiioHaTbHUX  BIKOHHOIO  paMOI0  TIATBEPIKYE  Maibke

apXiTeKTYPHO-KOHCTPYKTUBHHUX PillIEHb.
Kpim 3acrocyBanHs eHeproeeKTUBHOTO

TEPMIYHO OJTHOPIIHY 30BHIIIHIO YTEIUTIOBAJIbHY
000JIOHKY OYyAMHKY.

yTeIUIIoBa4a JJisi  OTOPO/DKYBAJIBHUX — CTiH, Ile pimeHHsT CBITJIONPO30POi KOHCTPYKILT
YHCIIOBUM Ta JOCIiTHUM IUISIXaMH  J1a€ TOWITOBX JUISi HACTYITHHUX JOCITIDKEHb Ta
HOiATBEP/KEHO  €(EeKTUBHICTH  YTEIUIGHHS  yJOCKOHAJIEHHS KOHCTPYKIIl BIKOHHHX paM

CBITJIOMIPO30PUX KOHCTPYKIIA 3a JOMOMOTOK ISt
JOJaTKOBUX BIKOHHUX PaM.

3MEHILIEHHSI  TeIJIOBTpaT  OyAHHKY.
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