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BCTVII

3a ocraHHI pokM B YKpaiHi Bce OLIBII TOCTPIIIMM CTa€ MUTaHHSA
eHepro3z0epekeHHs. BpaxoByrouM MOCTIHHY TEHACHINIO 10 3pOCTaHHS IIH Ha
€HEProHOCii, BCe OUTBIIT BUHUKAE HEOOXITHICTh B IXHI €KOHOMII.

HaiiBaxxnuBinly pojib B IIbOMY HaNpsIMKy BIJIrpaE €KOHOMIS MaJMBHO-
CHEepreTMYHUX  pecypciB.  3axoau, o  3a0e3MedyloTh  1HTEHCH(DIKAIIo
€HEpro30epeKeHHsl, MAlOTh 3HAYHO BHUIILY PEHTAOCNbHICTh TOPIBHSIHO 3
HapOIIyBaHHSM eHepropecypciB. EKOHOMisI eHeprii ChOTrOJHI pPO3TIATAETHCS
OaraTbMa pPO3BMHEHUMH KpaiHaMU SIK HallBaXKJIMBIIIA HalllOHAJIbHA €KOHOMIYHA
npobiema.

ExoHOMIYHA TOMY, 110 €HEPreTHUYHI BUTPATH ChOTOJHI CKJIAJAIOTh JIEBOBY
YacTKy coO0IBapTOCTI Oyab-sIKOrO BUAY MpOAYyKIii, ToBapiB abo mnociyr. Ha
BUpPILIEHHS 1€l mpoOieMu B 0araThOX KpaiHax CHpPSAMOBAaHA yCs Milb 3aKOHIB 1
HOPM.

k1o BpaxyBaTy, 110 MOJOBUHY BlJ 3arajibHOI IUIOIII YCIX €KCIUTyaTOBaHUX
OyzaiBenb B YKpaiHi CKJIaJa€e KUTJIOBHM (DOHJ 1 Ha iXHE OMAJICHHS BUTPAYAETHCS
BENMYE3HA KIJTbKICTh EHEPropecypciB, TO CTa€ SICHO, IO JUIsi HapOIHOTO
rocrojlapcTBa IMepUIOpsSAHE 3HAUYEHHS Ma€ MIJBULICHHS eKCIUTyaTal[liHUX
XapaKTEPUCTUK OyiBeNb, OCKUIBKA CaMe TYT 3aKJIaJeHl MEePCHEKTUBU PEaTbHOI
€KOHOMI1 EHEPTrOPECyYPCiB 1 MOKIIMBOCTI BUKOHAHHST €HEPTO30epeKeHHS.

TakuM  YMHOM, JKHUTJIIOBO-KOMYHaJbHE TOCHOJAPCTBO €  3HAYHUM
CIIO’KMBAYEM MAaJTUBHO-CHEPreTUYHUX PECYPCIB, & TOMY 1 MEPCIEKTUBU €KOHOMIT
EHEepropecypciB TaK CaMO 3HAXOATHCS B IIbOMY KOMIUIEKCI.

AmepukaHcekuii  BueHuil  JleBim Opp  chopmynioBaB  NPUHLHUIA
IPOEKTYBaHHS 1 OyAIBHULITBA €HEProeeKTUBHUX OyIiBesb, B T.4. 32 PaxyHOK
BUKOPUCTAHHS MaTepiajdiB 3 MaKCUMaJbHUM OIIOPOM TeEIUIonepeaaydl s
CKOPOYCHHS HEMPOAYKTHBHUX BUTPAT TEIIA.

AHani3 nokasye, 110 30BHIIIHI OrOPOKYyBajbH1 KOHCTPYKIIii, BIKHA Ta 1HIII
10 €HEPrOEMHOCTI 3HAYHO MOCTYNAIOThHCS 3apyO1’KHUM aHaJIoTraM.

Butpatu enHeprii Ha ekcIUTyaTalil0 ICHYIOUOro (OHAY JKHUTIOBHX 1
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rpoMajicbkux OyaiBellb B TPU pa3d TMEPEBUIIYIOTh AHAJOTIYHI TOKa3HUKU
PO3BUHEHHX €BPONEHCHKUX KpaiH.

Tennoizoniist )KUTIA y CY4aCHHX YMOBaX € JyK€ aKTyaJdbHUM MUTaHHSIM
JUIs OaraThoX >KUTENIB YKpaiHH, Ta MpUYMHA IbOMY HE TUIBKH B KJIIMAaTi, aje U y
3HaYHOMY JOpOKYaHHI EHEProHOCIiB Ta SKOCTI OaraTOKBapTUPHUX Oy/iBelb,
3HaYHa KUIBbKICTh SIKUX BIIPI3HAETHCS AY)KE HE3aOBUILHOIO TEILIO130JISIIIE€I0.

Bupimenns mnpobGiemMu eHepro30epekeHHs OyaiBIsIMH Ta CHOpyJdaMu
JOCUTh €(pEeKTUBHO IIIAXOM TeIIoi30JAmii  ixHIX (acagiB, a1 4Oro
BUKOPUCTOBYIOTH JIBI PI3HOBHUJIHOCTI CHCTEM - KOHTAKTHY Ta HaBICHY
BEHTWJILOBaHy. B Oy/1iBeNbHIN MpakTHili
Ha3BaHI CHCTEMH MK COO0OI0 BIJIPI3HSIOTHCA NPUHIIMIAMUA KOHCTPYKTHBHO-
TE€XHOJIOTIYHOTO  BUPIMIEHHS  ONOPSAKYBJIbHMX  IIapiB. B KOHTakTHHX
BUPILIEHHSAX  ONOPA/UKYBAJIbHUI  [map Mae Oe3nocepefHii  KOHTakT 3
TEIUIO130JIF0I0YMM  MaTepiajloM 1 BUKOHYEThCS HAHECEHHSM INTYKaTypHUX a0o
HINaKJIIBOYHUX, CyMilIed (y pIAKOMY, MOKPOMY CTaHi, [0 HA/Ia€ TAKUM CHCTEMaMm
IHIIOI Ha3BU - «MOKpHUX»). BEHTHJIbOBaHI CHCTEMH MIX TEILIO130JII0I0YUM
MaTepiaJloM Ta ONOPS/DKYBaJbHUM  BKIIOYAIOTh  MOBITPSHUM  MPOIIApOK
BEHTWJIAIIHOTO Mpu3HaueHHs. KojkHa Ha3BaHa cHUCTeMa Mae€ JICKIJIbKa JCCATKIB
BapiaHTIB BHJIB, 3yMOBJICHHX NPUUHATUMHU MaTeplaiaMu [JIsl  KPIIJICHHS
TEIUI0130JIF0I0Y0T0, YIAIITYBaHHS ONMOPSAKYBaJIbHUX IIApIB, METAJIEBOTO KapKacy
BEHTWJIbOBAHUX CHUCTeM. KOHCTPYKTHBHI CXE€MH 3aJMIIAIOTHCS MPAKTUYHO,
HE3MIHHUMU.

VYci BiioMi JEKUIbKA JIECATKIB CIIOCOOIB YJAIITyBaHHS TEIIO130II0F0Y0TO
mapy  3BOASATBCA 0  MEXaAHIYHOrOo  KpIIUIEHHSd  MIHEpajJoBaTHUX  abo
MIHOMOJIIETUPOJIbHUX TUIAT 3a JOMOMOTOK0 MOJIMEPHHUX [I00€IIB Ta KJIEHOBOrO
nojgiMepHuMu  cyMmimamu.  [lnutu  BigHOCSAThCS 10  JAePIUUTHHX  Ta
BHCOKOKOILITOBHUX BUPOOIB, a MOJIMEPHI MaTepialii MarOTh OOMEXKEHUU TEepMiH
eKCILUTyaTallii, NOB'sI3aHU 3 IXHbOIO CXUJIBHICTIO /IO CTApPIHHSL.

HaBeneHni Hemoniku MOXYyTh OyTHM YCYHEHI BUKOPHUCTAHHSAM TaK 3BaHMX
TEIUI0130110I0YNX (hap0d y CKial MOJIIMEPHOrO BSDKYYOTO Ta BaKyYyMHHUX KYJIBOK,

SK1 3arajoM YTBOPIOIOTH IIAp BHUCOKOTO OMOpYy Teruionepeaadi. PamioHamsHuM
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HANpPSIMKOM BJIOCKOHAJIEHHSI MOKe OyTH 3aMiHa MOJIMEPHUX BSDKYYHMX Ha PIAUHHE
CKJIO KOMIO3HUIIIHHOTO CKIaAy 3 MOAU(DIKYIOUH MU T0OaBKaMH.

B mopiBHSHHI 3 MIHEpaJOBAaTHUMHU Ta MIHOMOJICTUPOJIBHUMHU ILTUTAMHU

MOXXYTh 3HAWTH BHKOPUCTAHHS TETUIOI30JII0I0Yl TaHEN I THIY CEHJIBIY, SIKI MArOTh
OTOpOJIXKYIOUl TTOBEPXHI 3 MIITHOTO IIapy, 3 PO3UYMHY HAa OCHOBI PIIMHHOTO CKJa, a
3alIOBHEHHS - 3 MiHEpalbHOI BaTu (IJJAKOBATH), SIKA SIBISAETHCS MPOMYKIIIEIO
BITUM3HSIHUX BUPOOHHUKIB.
JlocTaTHBO CKIIaJHE Ta PECYpPCOEMHE BUPILIEHHS KPIMJIEHHS 03700JI0BAIIBHOTO
miapy BEHTWJIBOBAaHMX CHUCTEM 3a JOMNOMOTOI0 KapkKacy 3 OIMHKOBAHOIO
METaJICBOT0 COPTAaMEHTY 3 OOMEXKEHOI JOBIOBIYHICTIO B TOPIBHSHHI 3
HOPMATUBHUMHU TE€pPMiHAMU €KCIUTyaTallli OyaiBesib 1 CIOpY/A Ma€ allbTEPHATUBY -
Tak 3BaHa «YKpaiHcbka cTiHa». Jlo «YKpalHCBKOi CTIHM » BXOIATh CUCTEMU
yrerieHHs  «Jlio0enb», «Koncomby, «Kponmreitn». Bapiant «KoHconb»
nepeadavae ylnamTyBaHHS OMOPSAIKYBaJIbHOIO IIapy 3 IErd, sIKii Moxe OyTu
Ha/IaHO TIeBHA JIEKOPaTUBHA BUPA3HICTb.

AKTyaJbHICTH TeMH po60TH. CyMHIBIB B aKTYaJIbHOCTI TEIUIO130JISLII CTiH
OyIMHKY B yMOBaxX IMOCTIMHOTO 30UIbLIEHHS BAapTOCTI €HEProHOCIiB HI y KOro
BUHUKHYTH He Moe. Teruoi3osuiiHl 3aXxoau JOMOMOXYTh 30€epertd B
IpUMILIEHH] KOM(OPTHY TeMIiepaTypy 1, BIANOBIAHO, ICTOTHO 3HU3UTH BUTPATH Ha
onasieHHs. bynb-skuit 0yTMHOK BUKOHY€E (DYHKITit0 30€epiranHs Teria, 1 0y /1iBesbHI
poOOTH 00OB'SI3KOBO Tiepen0avyaroTh YTEIJICHHS CTiH. ApPXITEKTOpH, TU3aiHepH,
BUPOOHHUKHU PO3POOUITM BEJIHMKY KUIBKICTh PI3HUX YTEIUTIOBAYiB, MaTepiayid, pi3Hi
3a I[IHOIO 1 32 SKICTIO. Y KOKHOTO CBIM PIBE€Hb TEXHOJIOTTYHOCTI, €KOJIOTIYHOCTI Ta
rOproYOoCTi. 3aJeKHO BIJ TOTO, K HAHOCUTHCS TOW 4YM IHIIWNA Marepian, Oyne
3po3yMija 3JaTHICTh IPOITYCKATH 1 30epiraT TeIIO B IPUMIIICHHI.

CyugacHi 3apyOikKHI TEXHOJIOTIi yTeIIeHHS OyIiBelb JO3BOJISIOTH SKICHO
3axumaTty (pacaau Bim il TemmepaTyp i aTMochEepHHUX OIMajliB Ta 3a0e3ledyBaTu
iXHI ecTeTHYHMU BUTIIAA. ICHye KiTbka HaAWOUIBII YacTO 3aCTOCOBYBAaHUX
Croco0iB  30BHIMIHBOI Temoizoisanii. BulOpaTtu ontumanbHuil BapiaHT —aJis
BUKOPUCTaHHA B YKpaiHi € aKTyallbHUM 3aBJaHHSM Ha CbOTOAHIIIHIN 1€Hb.

MeTo10 podOTH € JOCTIIKEHHS TEOPETUYHO-METOO0JIOTIYHUX T1IX0/11B
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CTOCOBHO TEXHOJIOTIi yTerieHHs (acadiB >KUTIOBUX OyaiBeab Ta BHOIp
e(peKTUBHUX CYy4aCHUX OyAIBEIbHUX MaTepiatiB JJIsl YTEIUICHHS.

JlocATHEHHsST TOCTaBJICHOI METH Tepeadayae BUPIMIEHHS B POOOTI TaKUX
OCHOBHUX 3a/Ja4:

* JOCHIAUTA OCHOBHI TEOPETUKO-METOJOJOTIYHI acCMeKTH TMEepPCIEKTUB
Cy4acHHX PIIICHb M0 ePEKTUBHOMY yTEIUICHHIO (pacais;

* 3’ACyBaTH CYThb KOYKHOTO 3 BHJIB CUCTEMH YTEIUIEHHS Ta PO3IJISHYTH
TEXHOJIOT1K0 BUKOHAHHS;

* MpoaHali3yBaTH ICHYIOY1 MaTepialid, sIKI BUKOPHUCTOBYIOThCS B CHCTEMax
eHepro30epekeHHs Oy 1IBEb;

* OOIpyHTYBaTH MepeBard Ta HEAOJIKM HaWOLIbII BUKOPHUCTOBYBAHOI B
TETEPIIIHIN Yac CUCTEMHU €HEPro30epeKEHHS.

O0’exkTOM JOCHIIKEHHSI € TEXHOJOIi yTEeIUIeHHS (acadiB KUTJIOBHX
OyZiBeNb CydaCHUMH Oy/IiBEIbHUMHU MaTepialaMH.

IIpeameTom AOCIIIKEHHSI € BU3HAYCHHS HAMOUIbII €(PEKTUBHOI CUCTEMU

yTerunoBada ¢acajiiB Oy/iBesib Ha ChOTO/IHIIIHIHI ICHb.
MeToao0s10risi AOCTiIKEHHS: aHai3 Ta OI[IHKA JITEpaTypHUX JIKeped,

(GI13MYHHUX Ta EKOHOMIYHHMX MTOKA3HUKIB Ta iXHIA CUCTEMHUI aHaMi3.

HaykoBa HOBH3HA pOOOTH TMOJISITA€ Yy JOCHIIKEHHI METOJIOJOTTYHHUX
MIJXOMIB CTOCOBHO TEXHOJIOTII yTelieHHs ¢acaliB >KUTJIOBUX OyAiBelb
Cy4yaCHUMH Oy1iBEJIbHUMH MaTepiajlaMu.

VY po6oTi BUCBITJIEHI 3araibHi IPOOIEMH Ta IPOBEICHUN aHaI3 Cy4aCHOTO
CTaHy TEXHOJOTiH (pilleHb) yTemieHHs (acaliB KUTIOBUX OyaiBelb Cy4aCHUMH
OyIiBeTbHUMHU MaTepiajgamMu.

IlpakTuyHe 3HaYeHHs. AHaNI3 PE3yJbTATIB PI3HUX CHCTEM YTEIUICHHS
MO>Ke OyTH BUOKPUCTAHUH ISl OJATBHOIIOT PO3POOKH peKOMEHaIii Mpu BUOOpI
YTEIJIEHHS OTrOpOJUKYBaJbHUX KOHCTPYKIIH Ta pPO3pOOKH CHUCTEM MiAO0pY
ONTHUMI3alIMHUX pIlIEHb NpU BUOOP1 €(DEKTUBHUX BApPIAHTIB TEILIOIZOJISILIT JIJIs

KOHKPETHHX BHITQJIKIB.
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PO3JIIT 1.

AHAJII3 TEOPETUHYHO-METOAOJIOI'THHUX ACIIEKTIB
CYYACHOI'O BUPIIHEHHA E®GEKTUBHOI'O YTEIUIEHHA ®ACA/IIB

1.1 Ananiz cTaHy 30BHIIIHBOIO Ta BHYTPIIIHBOTO YTEIUICHHS CTiHOBOTO

OTOPOJIKEHHS PI3HOMAHITHUMH MaTepianaMu

Koxen OyniBenpHHII MaTepiall Ma€ TEBHI €KOJOTIYHI BUTpaTH, IO
BUTIKAIOTh 3 HOro BUPOOHMIITBA, €KCIUIyaTalli Ta mojanbinoi yrwmizamii. s
MOM’SIKIIEHHSI IIMX BUTpaT, MOXHA BUKOPUCTOBYBAaTH HM3KY TPUHIHUIIB IS
HaJaHHS JOIIOMOTH Ta BKa31BOK LI0JI0 BUOOPY CTIMKKUX MaTepiaiiB Ta Oy 1IBEIbHUX
cucteM. PerenpHuil aHami3 Ta OOrpyHTOBaHHMM MiAOip MarepiaiiB, BKIIOYAIOYH
PO3IJIsi] TOTO, IKUM YMHOM MaTeplajiy MOEIHYIOTHCS, MOXKYTh CYTTEBO MOKPALIUTH
KOM(OPT Ta EKOHOMIYHY €(PEKTUBHICTh OYJIMHKIB, 3HAYHO 3MEHIIMBIIM iX BIUIMB
Ha JIOBKUJUIS Ta HA HaBKOJUIIHE cepenoBuiie. [Ipu npoekTyBanHi Ta Oy1IBHUIITBI
TaK0X BaYKJIMBO BPAaXxOBYBATH MiJIXO/H, SIKi TOJETIIATh MPUCTOCYBAHHS, TIOBTOPHE
BUKOPHCTAHHS Ta BPEHITI-PEIIT AEMOHTaX OY/IiBIIL.

Bubupatoun mittHi MaTepiajid 3 HU3bKUM pIBHEM OOCITYrOoBYBaHHS, MoTpeda
B HOBUX MaTepiajiax Moxke OyTH MiHIMI30BaHa MPOTATOM YChOTO TEPMIHY
eKCIUTyaTarlii Oy IiBJi.

Tak, 10 BuOopy Oy1BeIbHUX MaTepiaiiB Ta 1HIIUX ACMEKTIB MPOEKTYBaHHS,
y KpaiHax 3 BUCOKOI CEHCMIYHOIO aKTHUBHICTIO Ta XOJIOJHUM KJIIMaTOM, TAKUX SIK
Kupruscran, Kazaxcran, Monromisi, oco0auBa yBara MNpUAUIEHA CTIUKOMY 10
3eMJIETPYCIB TMPOEKTYBAaHHIO Ta YTEIJICHHIO, SKIIO OYIWHKA MarTh OyTH
JIOBFOBIYHMMH Ta €HEpProe(eKTUBHUMHU. Y HaIll 4ac Ha PUHKY JOCTyIHA BEJIHKa
KUIBKICTh BapiaHTIB YTEIUJICHHS 13 CHHTETUYHUX Ta MIPUPOJHUX MaTepialliB.

31e01IbIIOro TOMOOYIiIBHA MPOMMCIIOBICTh BHOMpA€E JIETKOJOCTYMHI Ta
eKOHOMIYHO e(PeKTHBHI 130J1s111iH1 MaTepianu. OHaK icCHye moTpeda y BUSABIICHHI,
PO3IOBCIOJPKEHH] Ta BUKOPUCTAHHI €KOJOTIYHO YHCTUX Ta €KOHOMIYHO BUT1IHHUX

130JIAIIHHUX BUPOOIB, BUTOTOBJICHUX 13 MaTepiajiB, IO TOCTAYalOThCS Ha
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micieBomy piBHi. Lli Marepianu, BUTOTOBIIEHI 3 HAaTypalbHUX BOJIOKOH, CIIOYATKY
MOXXYTbh 3/1aBaTHCS JIOPOXKYUMH, ajieé X BHUKOPHUCTAHHS TAKOXX MOXE MPUHECTH
KOPHCTb CYCIJIBCTBY Y€pe3 CTBOPEHHS pOOOUUX MICIIb.

[Ipuknagom BOpOBaKEHHS Takoro Tumy MarepiaiiB € mnpoekt UNIDO
(Opranizaiiisi TPOMHUCIOBOTO PO3BUTKY 00'€qHAHUX HAIlIN) A€ Y HU3I KpaiH Oyna
BIIPOBAKEHA 130JIA1[is1 HA OCHOBI OBe4Yoi BOBHU. OBeya MIEPCTh - 1€ MPUPOIHUIA,
CTIMKMH MaTepian, IO MiAJAEThCS BTOPUHHIA TmepepoOIll, sSKUM 010J0T1YHO
po3knanaetscsi. Lle He 3arpokye 300pOB’I0 JIOACH UM  HABKOJHUIIHBOMY
CEpeloBUIIY, 1, HA BIAMIHY BiJl CKJIOBAaTH, HE BUMarae Mpu MOHTaXX1 Ta yCTaHOBII
BUKOPUCTAHHS 1HJIMBIyalIbHUX 3aCO0IB 3aXUCTY.

[lepcth - 1e BUCOKOCHEKTUBHHUM 130JIIOIOUMI MaTepian, SKUA MOXKe
MpaIfoBaT Kpaile, OCKIIbKY BiH 3AaTHUM MOTJIMHATH 1 BUJILISATH BOJIOTY.

He3anexxno Big TOro, 4u IUIAHYE€TCd B MPOEKTI OyAiBHUIITBA OymiBii
1HBECTYBaTH B COHSIYHI OaTapei, COHSIYHE OMAaJICHHS BOJIM, TEIUIOBI HACOCHU YH
Oy/Ib-siKe 1HILE JIKEPENIO 3€JIEHO1 eHeprii I HAIIoro OYJIWHKY, TEPIIUM KPOKOM,
SAKAA MM TOBUHHI 3pOOUTH, € MOJIMIIEHHS TEIUI0130JisI1ii Hamoro OyauHky. Lle
3a0€3MeUYnTh BUKOPUCTAHHS MPUPOJHUX PECypCiB, MPH IOMY ONTHMI3AIIII0
E€KHOMIi eHeprii Ha eKCIUTyaTallilo MOXKHa MAaKCHMI3yBaTH, HE BUTpavYarO4H
JIOCTaTHbO OUIBIIMX BUTPAT HA MOJEPHI3AIII IHIIMX CUCTeM. SKI0 MU
MPOITHOPYEMO Tl KPOK, MM MOKEMO B MIJCYMKY BUTPATUTH Oararo rporieil Ha
npuaOaHHS y)K€ TOTY)KHOI CHCTEMH IS 3aJ0BOJICHHS €HEePTeTUYHUX TOTped
MOraHo yTeruieHoTo OyauHKy. Temnoizonsiiss - OJUH 13 HaleeKTUBHIIINX
CIocO0iB 3a0IAUTH €HEPrito: 3a OI[IHKAMH, TUIIOBUNM TPUKIMHATHUN OYIMHOK-
OyIMHOK MO’K€ 3MEHIIMTH BUTpatu Ha eHeprito a0 400 gonapi CILIA Ha pik B
pe3yNbTaTi BCTAHOBJICHHS yTEIUTIOBava CTiH JIo()Ta Ta TEIII0130JIA1ii. Y TerToBayd
JIOTIOMAarae MiATPUMYBAaTH OYJWHOK MpH Oa)kaHId TeMrepaTypi KpYIJIHi DIk,
3aXHUIIAI0YN HOTO BiJl XOJIOAY B3MMKY Ta HAJIMIIKOBOTO TEIUIa BIITKY. [307s11is
TaKOXX Ma€ MepeBaru 3MeHIIeHHs myMy. JloOpe yrersieHuit OynuHOK Moxke OyTu
eHeproepeKTUBHUM, TMOTPeOYyrOUr 30BCIM HeOaraTo J0AaTKOBOrO OMNAajeHHS Ta

oxosokeHHs [1-10]. Ckinpku rpoieil MOKHA 3a0IIaIUTH YTEIUIEHHSAM OyIHUHKY,
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3aJeKUTh B pAAYy pi3HHUX (AKTOPIB, TaKMX K THI YTEIUIIOBadYa Ta pO3Mipu
OynuHKy. Binbliie Toro, 3ajeKHo BiJl BiKy OYIIBII, JJIs YTEIUICHHS 130JIS1I1T MOXE
3HaJOOUTHUCS O3B Ha MPOEKTyBaHHS, MNPOTE OUIBLIICT, OYIUHKIB TaKOTO
JI03BOJTY HE BUMAararoTh. Y JIOBFOCTPOKOBIN MEPCHEKTUBI YTEIIEHHS OKYMHTh YCI
MOYAaTKOBI BUTpaTH, 1 HE3MIHHO BBAXXA€ThCS PO3YMHOIO 1HBecTHIli€l0. CydacHi
OyIuHKH 3a3BUYail OyAyIOTHCS 3a y)Ke TOOprMH Ta eEeKTUBHUMHU CTaHIApTAMH
TeIUIO130JIA1I11, aje cTapi OYJWHKHM YacTO BHUMAararTh 0arato poOOTH B IILOMY
BimHOMmEeHHI. Ha macts, icHye 0e3mid BapiaHTIB MiABUIIICHHS €HEProeeKTUBHOCTI
cTapux OyJIHHKIB.

VY X0J0/IHY MOTO/Ty TEIIO MOKE BTpayaTUCS BiJl OYJIMHKY B yCiX HAMpsAMKax,
1 BIACHUKH IMOBHHHI PO3MJISIHYTH BOYZOBaHy 130JIALI110, 1100 3a0€3MeUnTH HaJEKHE
yTpuMaHHs Teria. PosymHuii BUOip - yTeIsieHHsl JaxiB, MiJJIOTH, CTiH, BIKOH Ta
JIBEpEH.

HaliroysoBHIIIMM 13 HUX € CTIHM, OCKUIBKA B TUIOBOMY OyIMHKY Ha HUX
npunagae Big 30 mo 40% Brpar Teruma. Jami WayTh gaxu, Ha SKi IIpHUIIaae
npuban3Ho 25% BTpatr Teruia; MoTiM BIKHA Ta ABEpl, uepe3 ki BTpadaeThes 10-

20%; 1, HApeITi, IiJIOTH.
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Pucynox 1.1 - CBiToBuiA clieHapiii BUKOPUCTAHHS €IIEKTPOCHEPTii B

JoMaIrHiX ymoBax (KBT-roj / pik)

[lotpebu B yTeruieHHI OYIWHKY 3aJ0BOJBHSIOTHCS PI3HOMAHITHUMU

OpUPOAHUMHU a00 CHUHTETHYHMMHU Marepiadamu. I[lpouec BupoOHMIITBA Ta
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3aCTOCYBAaHHS PI3HATHCSA 3aJ€KHO BIJ] KOHKPETHOTO [AM3aiiHy OyAMHKIB Ta
KOHKPETHOT 3a/1151H0T KOHCTPpYKIIii. [ToTpedu B eHeprii MmaTepiaiiB TaKOX Pi3HATHCS
3 TOYKHM 30py €Heprii, CHOXMBaHOI Ha BUPOOHHUIITBO, TPAHCIIOPTYBaHHS Ta
3acToCyBaHHs. Ternoizosiist OyaiBil - 1ie MUPOKUM TePMiH, IKUH O3Ha4Yae Oy/ab-
SAKUW 00’ €KT y OYIBII, SKUH BUKOPHUCTOBYETHCS ISl YTEIJICHHS OYyIb-SIKUX ITiJICH.
Xoua OLIBIIICTh YTEIUTIOBaviB y OyAIBIAX MPU3HAYEHI AJSl TEIUIOBUX IIJICH, 1en
TEPMIH TaKOX 3aCTOCOBYETBhCS JO 3BYKOI3OJIAIT, TOXEXKHOI 130/AI1i Ta

yAapoi30JsAIii (HampuKiad, KoM BiOpalisi TOBHHHA TACUTHCS B MPOMHCIOBHX

IJISX ).
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Pucynox 1.2 - Crio>xuBaHHS €J€KTpOCHEprii Ha ayiry HaceneHHs (kBt-rox /

pIK)

YacTo 130s1iiHui MaTepiasl BUOMPAIOTh 3a 3J]aTHICTh BUKOHYBATH BiIpa3y
JeKUIbKa 3 IMX (PyHKIIH. [30114111s1 BUMarae po3yMHOro rianyBasHss. Lle He Tuibku
poOuUTh OyIMHKM TEIUNIIMMH B3MMKY, aje 1 Jonomarae NIATPUMYBAaTH iX
npoxoyiony BHiTKy. [IlpuHnmm poOOTH Takuii caMui, fK Koja0a, siKa MOXKe
NIATPUMYBATH HAMOi rapsiauMH a00 XOJOJHUMH, 3a0€3MeUyoUur 13000UHI 1map
MDK PITMHOIO Ta 30BHINIHIM MOBITPsIM. [IOBITps € MOraHUM MPOBITHUKOM TeIIa, 1
caMe KpPHXITHI OCEpEJKH TOBITPS, IO MOTPANMWIMA B 130JISMIMHUN MaTtepial,
MIHIMI3YIOTh KUIBKICTh TEIJIa, K€ MOXE TMPOXOAUTH MIDK BHYTPIIIHBOK 1
30BHILIIHBOIO YacTHHOIO OyauHKy. lle o3Hauae, 110 B3UMKY TEIUIO 3aJUIIA€THCS
BCEepeIMHI OYJMHKY, a BIITKY - 30BHI. Pi13H1 THUIHN 130JIALITHUX MaTepialiB MarOTh

pi3HI BIIACTUBOCTI, 1, IK pe3yJIbTaT, BOHM MIIXOATh JIJISl PI3HUX paliOHIB Oy1iBEIb.
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106 3po3ymiTh, SK TpaIoe 130JISII1isl, KOPUCHO MaTH JesKi 3HAHHS TIPO
TEIUIOBUM TOTIK, SIKMKM BKJIIOYA€ TPU OCHOBHI MEXaHI3MHM: MPOBIIHICTh, KOHBEKIIIIO
Ta BUMpOMiHIOBaHHs. [IpOBIAHICT - 1€ MEXaHi3M, SIKUH CHOCTEPIraeThCsl MpU
MPOXO/KEHHI TeIla 4Yepe3 MaTrepiaiu, HampuKiIad, KOJU JIOXKKa, MOMIIIEHa B
rapsyy 4Yalky KaBHW, MPOBOAUTH TEIUIO 4YEpe3 CBOIO PYUKY JIO HAIIOi PYKH.
KouBek1ist € CBIAYEHHSM TOTO, KOJM TEIUIO IHUPKYIIOE Yepe3 PIAMHMU Ta ras, 1
TOMY B HaIux OyJWHKaX OIYCKAE€ThCS JICTIEe, TeIIiIe MOBITPS 1 MIPOXOJIOIHIIIE,
nripHime nositps. [IpoMeneBe Temno pyxaerbes Mo IpsMii JIiHIT 1 HarpiBae BCe
TBEp/I€ Ha CBOEMY IIJISIXY, IO MOTJIMHAE HOTO €HEpPrilo.

binpiricte mommpeHUX 130JMIIMHUX —MaTepialiiB  MPaliolOTh 3aBISKU
YHOBUIBHEHHIO MPOBIJHOTO TEIJIOBOTO MOTOKY 1, MEHIIIOKO MIPOI0, KOHBEKTUBHOTO
TersioBoro moToky. [Ipomenesi Gap'epu, siki He KIACU(IKYIOTbCS SK 130JSIIIHHI
BUpOOU, Ta BIOMBHI CHUCTEMHU 130JISI1i MPAIIOIOTh 32 PAXyHOK 3MEHIIEHHS
BUNIPOMiHIOBaHHS Temia. [1{o6 Oytu edekTuBHOIO, BIIOMBHA MOBEPXHS MOBHMHHA
OyTH 3BEpHEHa J0 MOBITPSIHOTO MpocTopy. HezanexxHo BiJ MeXaHi3My, TEIUIO Te€4e
3 TeIUIMX Y MPOXOJIOJIHIII PaiOHHU, TTIOKH HE OyJie OUIbIIE Pi3HUILI TEMIIEPATYP.

Y wnammx OyauHKax 1€ O3Hayae, W0 B3WMKY TEIUIO HaJXOJUTh
0e3rmocepelHb0 3 yCIX ONAIIOBAJIBHUX JKUTJIOBUX TMPUMIIIEHb Ha CYCIIHI,
HEOMaJIoBaH1 TOpHIlA, rapa)ki Ta MiABaju, a TAKOX Ha BYJIHI0. TemioBl MOTOKU
TaKOXX MOXYTh BIJOYBATHCS OTMOCEPEIKOBAHO YEepe3 BHYTPIIIHI CTENi, CTIHU Ta
N1JJI0OTH, CKpi3b, JI€ € pi3HUL B TeMmiepaTypi. [IpoTsarom ce3oHiB, KOJIM MOTPIOHO
OXOJIO/PKEHHSI, TEIUIO HAaIXOIUTh 330BHI 10 OyAuHKY. [Ins miaTpuMKu KOoMQpopTy
TEIJI0, BTpA4€HE B3UMKY, TOBUHHO OyTH 3aMiHEHE CHCTEMOIO OMajeHHS, a TEeIlo,
OTpUMaHE BIITKY, MIOBUHHO OyTH BHUJIAJICHO CUCTEMOIO 0XOJIoMKeHHs. [IpaBuibHO
YTEIUICHE KUTJIO 3MEHIIUTH I BTpAaTH Ta MPUOYTKH, 3a0e3medyroun e(peKTUBHY
CTIHKICTh JIO TETUIOBUX TIOTOKIB.

Tennoizonsiist nepeadavyae 3MEHIIEHHS TeIUIoBigAadl (mepeaadi TerioBO1
eHeprii MiX 00’€KTaMu TIpU PI3HIM TemrepaTrypi), MDK 00 ’€KTamu, 1110
nepedyBaloTh Y TEIJIOBOMY KOHTAaKT1, a00 MK 00’ €KTaMH, 110 3HAXOSATHCS B 30H1

nii pamiaifHOro BIUIMBY. TeIIOI30JISIisl MOXKe OyTH JOCATHYTa 3a JOMOMOTOIO
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CHEIiaTbHO PO3POOJICHHX METOJIB abo TPOIeCiB, a TaKOXK IIISTXOM BHOOPY
BiAMOBIAHUX (opM Ta MarepiamiB 00'ekta. TemaoBud MOTIK € HEMUHYYUM
HACJIIKOM, KOJIM TPEIMETH 3 PI3HOI0 TEMIIEPATypPO0 KOHTAKTYIOTh MiX COOOTO.
Temmoizomsmist  3abe3nedye  130JAIIHHY  00JacTh, B SKIM  3MEHIIYETHCS
TEIUIONPOBITHICT a00 BITOOpaKA€ThCS TEIJIOBE BUIIPOMIHIOBAHHS, a HE
MOTJIMHAETHCS TIJIOM 3 HIDKYOKO TEMIIEpaTyporo. [30MsIiifiHa 34aTHICTh MaTepiary
BU3HAYAETHCSI MOTO TEIUIONPOBIIHICTIO, HU3bKa TEIUIONPOBIAHICTh €KBIBAJIEHTHA
BHUCOKIM TEIIOI30SMiiHIA 37aTHOCTI (3HaueHHs R). VYV TemioTexHiil 1HITUMU
BOKJIMBAMHU BJIACTUBOCTSMH 130JSIIIIHHUX MaTepialliB €: MIUIbHICTH BUPOOY (p) Ta
MATOMA TETIOEMHICTH (C).

CTiMKICTh 130JLIMHOrO MaTepialy [0 MPOBIAHOTO TEIUIOBOTO IMOTOKY
BUMIPIOETHCS 200 OIHIOETHCA 32 TEPMIYHUM OMOpPOM ab0 3HAYECHHSIM R; yum
BUIIIE 3HaUYCHHsS R, TuM Ounblna Horo ePeKTUBHICTH SIK 130ysTOpa. 3HaueHHs R
3QJICKUTH BIJl TUIy yTEIUTlOBa4a, MOro TOBIIMHKM Ta uIuIbHOCTI. [lig wyac
oOuucieHHs 3HaueHHs R OaraTomapoBoi yCTaHOBKH, 3HaYeHHSI R okpemux 1apis
MOBUHHI CKJlafgaTucs. BcTaHOBIEHHS OLIBIIOI KUIBKOCTI yTEIUIIOBaya B OyAMHKY
30UTBIITY€ 3HA4YCHHS R, a oTke, 1 omip TemoBoMy nMoToKy. daxiBIll 3 TEMI01301111
MOXXYTh BU3HAUUTH CTYIIHb 130JIAI11, SKUH MIIXOAUTH I OYIb-IKOTO KJIIMaTy.
EdekTuBHICTE ONOpPY 130JALIIMHONO MaTepially TEeIJIOBOMY IOTOKY TaKOX
3QJICKHUTH Bl TOTO, SIK 1 JIe BCTAHOBJICHA 130JI11is1. Hanmpukiaa, cTucHyTa 130JIs11is
He 3a0e3reuuTh 1i MOBHE, HOMIHaAJbHE 3HadueHHsA R. 3arampHe 3HaueHHs R s
CTiHA abo cTeni Oynae Aenio BIJIPI3HATHCA BiJ 3HaueHHS R juis camoi 13osiii,
OCKIJTbKM TEIUIO JIETIIE MPOTIKAE Kpi3b IIMWIbKK, Oanku Ta iHIN OY/iBENIbHI
MaTepiaiu, y sIBUILI, BIIOMOMY SIK TEeIUIOBI nepeMuuku. Kpim Toro, i3ossiis, sika
3arOBHIOE OY/I1BEJIbHI TOPOKHUHM JIOCUTH IIUIHHO, 00 3MEHIIUTH MOTIK TOBITPS,
TaKO’XX MOJKE€ 3MCHIINTH KOHBEKTHBHI BTpaTH Teria. HeoOXigHa KUIbKICTh
1300151111, a00 3HaueHHd R, 3anexuthb BiJ KiIiMaTy, TUILy CHUCTEMH ONAJICHHS Ta
OXOJIOJIKEHHS Ta YaCTUHHU OYAMHKY, Ky ciif yrernutu. [loBiTpsHe yIiIbHEHHS
Ta KOHTPOJIb BOJIOTOCTI BaXKJIMBI JJIs1 eHEProePEeKTUBHOCTI, 310pOB’s Ta KOM(POPTY

OyAMHKY.
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TenmonpoBiAHICTh BUMIPIOE JIETKICTh MPOXOKEHHS TerJia Yyepe3 maTepiai
IIUISIXOM TIPOBITHOCTI, 110 € OCHOBHUM CIIOCOOOM Tepeaadil Teria yepe3 13011110,
TennonpoBiAHICTS YaCTO Ha3WBAIOTh BEIMYMHOIO A (J1s1MOa) a00 BemTuInHOO K; 1
YUM HIKYE€ TIOKa3HUK, TUM Kpalll nmoka3Huku. [IpocTime kaxxydu, 1 BeITUYrHa €
MIpOIO 3/IaTHOCTI MaTepialy MPOBOJUTH TEIIO uepe3 CBOr macy. Pi3Hi 13oysTOpH
Ta 1HIII TUMH MaTepialiB MalOTh CrHenu(]iuHi 3HAYEHHS TEIUIONMPOBITHOCTI, SKI
MOXHAa BHKOPHUCTOBYBAaTHU JJIi BUMIPIOBAHHS iX €(EKTUBHOCTI SK 130JISTOPIB.
TennonpoBiAHICT, MOKHA BHU3HAUMUTHU SIK KUIBKICTh TeIUIa / eHeprii (BUpakeHe B
kkai1, Btu abo J), sike Moke mpOBOAUTHCS B OJIMHUIIL Yacy Yepe3 MaTepian OJNHHUIII
IUIONII Ta OJWHMII TOBIIMHU, KOJM € OJMHUYHA pI3HULA TeMIepaTyp.
TennonpoBigHICTE MOXe OyTH BUpakeHa y BaTax (Bt) m-1 © C-1.

[TaponpoHUKHICTh - 1€ CTYIIHb, B SIKIA MaTepiajl JI03BOJISIE€ MPOXOIAUTH
yepe3 HbOIO BOAY. BiH BHUMIPIOETHCS MIBUAKICTIO MPOIYCKaHHS IMapu 4epes
OJIMHULIIO IUIOCKOI IUIOLIMHU Mareplagy OJMHUYHOI TOBIIMHHM, BUKJIMKAHOI
OJIMHUIICIO PI3HULI TUCKY MApU MK JIBOMa KOHKPETHUMH HOBEPXHSIMHU, 32 IEBHUX
TEMIIEPATYPHUX Ta BOJOTOBUX yYMOB. TemIoi30iAMi0 3a3BUYail XapaKTepU3yIOTh
SK MapONpOHUKHY a00 HenpoHHKHY. [loMHIKOBO Ha3uBarouM iX "KOHCTPYKIII€LO,
1o Auxae", Tak Ha3BaHI1 CTIHM Ta JIaXW XapaKTEePU3YIOThCA 3/IaTHICTIO MepeaaBaTH
BOJSHY Mapy 3CEpeAMHU Ha 30BHIIIHIO YAaCTUHY OY[IBII, IO 3MEHLIYE PHU3HK
KOH/JIEHCAIT].

[lutoma TenmIOEMHICTL MaTepialdy - IIe KUIbKICTh TeIia, HeoOXiaHa s
nigBuileHHss Temneparypu 1 kr matepiany Ha 1 K (abo Ha 1 ° C). Xopoumit
130J15ITOp Ma€ OLIBII BUCOKY MTUTOMY TEIUIOEMHICTB, 1€ 03HAYAE, 110 MOTPiOeH vac,
o0 MNOrIMHYTH Olnbllie Termia, Mmepm HiK (aKTHYHO HarpiTucs (MOoKa3zyrouu
MIJBUIIEHHS TEMIEpaTypu) 1 TMepeaaTd TMOTJIMHEeHe Tero. Bucoka mnuToMa
TEIJIOEMHICTB - I1€ OCOOJMBICTh MaTepialiB, 0 3a0€3MeUyI0Th TEIJIOBY Macy abo
TeIJI0BY Oydepu3aiiito.

HIinbHICTh BIHOCUTHCA JO Macd Ha OAWHUIN0 00’eMy Marepiainy i
BUMIPIOETbCS B KI/M3. Marepian 3 BHUCOKOIO HIUIBHICTIO MAaKCHMI3y€ 3arajibHy

Bary 1 € 03HaKo "BUCOKOi" Tem1oBoi qudy31iHOCTI Ta "BUCOKOT" TEIIOBOT MacH.
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Byrnenp € KII04OBUM TMOHSTTSM, KOJM HAeTbCs Mpo 30araHCyBaHHS
BUKH/IIB TIAPHUKOBHUX Ta3iB, IO YTBOPIOIOTHCS MPH BUPOOHUIITBI Marepiaily, Ta
BUKH/IIB, 30€pE)KCHUX 130JISII€I0 TMPOTITOM YChOro HOro >KUTTA. Byrienp
3a3BUYall PO3TISAAETHCS K KUIBKICTh BYTJICLIO, IO BUIUISETHCS Y BUTIIAI Ta3y 3
BUKOITHOTO TAJIMBAa, 1110 BUKOPUCTOBYETHCS AJIsI BUPOOHUIITBA €HEPrii, HEOOX1IHOT
JUIs. BUJOOYTKY CHPOBMHM Ta ii BUTOTOBJEHHSI B TOTOBUM MPOIYKT, AO TOTO
MOMEHTY, KOJIM BIH BUXOJIUTH 13 3aBOJICBKUX BOPIT. Hacnpapi, 3Bu4aitHo, CTYyIiHb
BTIJICHOTO BYIJENI0 csrae Habararo OuIpIMX 3HaueHb. lle BkiIrodae
TPAHCTIOPTYBAHHS 10 MICI, 1e OyJie BAKOPUCTOBYBATHCS BUPIO, a TAKOK €HEPTiI0,
10 BUKOPUCTOBYETHCS MPU YCTAHOBII, A0 €Heprii, HeOOX1AHOI IJIsl 3HECEHHS Ta
yrumizanii. Hayka, moB’si3aHa 3 ByTJIelleM, BCE III€ PO3BHBAETHCSA; OTHKE, BAKKO

OTpUMAaTH HaJiHHI JIaHi.
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MiHepanbHa BaTta *
HopcTKuia noniypetaH *

Pucynox 1.3 — Ilutumi Butpat CO, ais BUpOOHHUIITBA Ta BUKOPUCTAHHS

MaeTpiaiiB

TeroBa nudy3iiiHICTE BUMIPIOE 3IaTHICTh MaTepialy IPOBOJUTH TEIJIOBY
€HEprif0 BIAHOCHO 3JaTHOCTI il 30epiratu. [301sTOpU MarwTh HU3BKY

TEIJIONPOHUKHICTh. Hampukiian, mMeTalid MBUIAKO NEPEaloTh TEIJIOBY €HEPriio
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(came TOMY BOHHM XOJOJHI Ha JOTHK), TOJl SK J€PEeBHHA € TOBUIBHUM
. o - 2 .
nepeaaBaueM. Minp Mae TemioBy nudysiitHicTe 98,8 MM~ / ¢, Toml fAK A
2 . . . , . . .
nepesuna 0,082 mm“ / c. Onucani BuIlle 3MiHHI TOB'sI3aH1 HACTYITHUM PiBHSHHSIM:
. 2 . . .
TEIJIONPOHUKHICTL (MM~ / ¢€) = TEIUIONPOBIAHICTh / WIUIBHICTH X TMHTOMA

TEIUIOEMHICTb.

1.1.1 OcHOBHI CBITOBI BUJH 130JIALIIMHUAX MaTepiaiiB

CkjommacTuK € HaWOUIbII YacTO BUKOPHUCTOBYBAaHUM  130JIALIIMHUM
MaTepialoM OCTaHHIX dYaciB. B pe3ymprari cmoco0y WOro BHUTOTOBIICHHS Ta
BUPOOHMIITBA, JIpIOHI HUTKA CKJIa YTBOPIOIOTH 130JIALIIMHHUI  MaTepial,
CKJIOIUIACTUK,  3JaTHUM  MIHIMI3yBaThd  TEIUIOBIAAady.  3a3BUuYaid  BIH
BUKOPHUCTOBYETHCS JII BUTOTOBJICHHS JIBOX PI3HUX THIIB 130JIAI1ii: MaTiB 1
PYJIOHIB Ta CHUITyYMX HAMOBHIOBAYiB, a TaKOXX MOr0 MOXHA 3HAWTU y BUTIISAII
XKOPCTKUX JOLIOK. 3apa3 BUPOOHMKH y BCbOMY CBITI BUPOOJSIOTH 130JSL1KHI
BUPOOU 13 CKJIOIUIACTUKOBOI CEPEJHBbOI Ta BUCOKOI HIUIBHOCTI, SIKI MAlOTh JEII0
BUIIl 3HAUYeHHS R, HDK cranaapTHi. buibll MmuUIbHI BUPOOW MpU3HAYEHI IS
130715111 MPUMIIIEHb 3 OOMEXEHUM NpOocTOpoM. CKIIOMIACTUK - 1€ HErOprOYuid
1307s1IHUN MaTepian. binbiie Toro, me gemeBa (opma yTeruiroBada 1 TOMYy €
peKoMeH0BaHUM BapiaHTOM. OJHaK yCcTaHOBKa BUMarae TexHiku Oesneku. llpu
poOOTI 31 CKJIOBOJIOKHOM BaXJIMBO BUKOPUCTOBYBATH 3aXHMCHI OKYJSIPH, MacKu Ta

PYKABUUKHU.

.

Pucynok 1.4 — Temnoizonsuiinuii MaTepiai, CKIOBOJIOKHO
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Tepmin "MiHepasibHa BaTa" y CBITOBOMY KPYro3opi TEIUIOI30JISIIIIHHUX
MaTepialiB, O3Ha4ya€ KiJdbKa PI3HUX THUMIB yTemmoBadiB. [lo-mepie, e Moxe
CTOCYBaTUCS CKJIOBATH, sIKa € CKJIOBOJIOKHOM, BUTOTOBJICHHM 13 Mepepo0IeHOro
ckia. [lo-mpyre, 11e MOke 03HaUaTH KaM’sHY Bary, sika € pi3HOBUAOM yTEIUTIOBaya,
BUTOTOBJICHOTO 3 0azanbTy. Hapemiri, 11e MOXe TaKoX CTOCYBAaTHUCSA IUIAKOBOI
BOBHHU, fKa BHUPOOJSETHCA 13 NUIAKY, IO BUPOOJSETHCS HA CTaJEIMBAPHUX
3aBojiaXx. MiHepaiabHy BaTy MOKHa MpPUI0ATH y BUIJISAI MaTiB a0 SK CUITy4ui
Matepian. Y OUTBIIOCTI BUAIB MiHEpalbHOI BaTH HeMae J00aBOK, SKi POOIATH iX
BOTHECTIMKUMH, a 1€ 03HAYae, 1110 BOHU € TIOraHUM BUOOPOM I 3aCTOCYBaHHS B
MICLSX, 1€ MOXXe OyTH MNPUCYTHIM CHIbHHMU »kap. OJHaK MiHepajlbHa BaTa HE
roprodya. TomMy, BHKOPHUCTOBYIOUM pPa3OoM 3 I1HIIUMH, OIJIBIIT BOTHECTIMKUMHU
dopmamu yTeruiroBaya, MiHEpajbHa BaTa MOXke OyTH e(EeKTUBHUM BHOOPOM

MaTepiany AJid YTEIUICHHS BEIUKUX IO,

Pucynox 1.5 — Temnoizonsiiinuii MaTepian MiHepalibHa BaTa

[lemtono3na 13oJstist - 1€, MaOyTh, OJIHA 3 HAWOUIBII E€KOJOTIYHUX (opM
yTeruieHHs. BupoOmsieThes 3 mepepoOeHOro KapTOHy, Narepy Ta iHIIKMX MOAI0HUX
MaTepialliB 1 TOCTAYA€ThCSl Y BUTbHOMY BUIIISAAL. Jleski HexaBHI JAOCIIKEHHS Ha
LEJI0NIO31 MMOKA3aly, 1[0 BOHA MOXKe OyTH YyJJOBHUM MPOAYKTOM JJIsl 3arl00iraHHs
MOIIKO/KEHHIO BOTHEM [33]. B pesynbTaTi CBO€I MIUIBHOI MPUPOIU IIETI0I032

IPAKTUYHO HE MICTUTh KUCHIO. L[ BIICYTHICTh KUCHIO CTPUMY€E TOPIHHS, a OTXKE,
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JoTIoMarae MiHIMI3yBaTH KIJTbKICTh 30MTKIB, SIKI MOXKE CIPHUUYUHUTH TMOXKEXKA.
Bupo6Huku, sk npaBuiio, A10Jal0Th MIHEPAIbHOI CKIAA0BO1, IHOJI CYyMIIl 3 MEHII
JOPOTHM CyIh(})aToM aMoOHII0, 10 IENIOJO3HOI 130JsMMil s 3a0e3meueHHs
BOTHECTIMKOCTI Ta CTIMKOCTI J0 Komax. Llemrono3Ha 13071is, SK MpaBUIO, HE
BHUMAarae BOJIOTO3aXHCTY Ta, MPHU BCTAaHOBJICHHI 3 BIJIMOBIJHOI WIUIBHICTIO, HE

ociJiae B IOPOXKHUHAX OYIiBEb.

Pucynox 1.6 — Temmoizonsiiauii MaTepian MeIr0I03Ha 130T

[3omA11i 3 TMJIACTUKOBUX BOJIOKOH B OCHOBHOMY BUTOTOBIISETHCS 3
nepepoOsIeHNX TIUIACTUKOBUX IUIIMIOK  (mosietuneHtepedranar ado IIET).
Bomnokna dhopMmyroThbes B 130JIA111HI CTPIYKH, CXO0XK1 Ha Ti, [0 BUTOTOBIISIOTHCS 13
CKJIOIUIACTHKY BHCOKOi IIUIBHOCTI. [3075i10 0OpOOJISAIOTH BOTHE3aXMCHOIO
pEYOBHHOIO, MO0 3a0e3MeyuTH 11 JIETKy TOpIOYICTh, aje€ BOHA IUIABUTHCA i
BIUIMBOM BOTHIO. [307I4I1i1 3 TIJIACTUKOBOTO BOJIOKHA HE Ma€ BIACTHBOCTI
MOJIPA3HIOBATH TOBEPXHI HIKIpM MpU PoOOTI 3 HEH, aje NpU BUKOPUCTaHHI

CTaHJApTHUX THCTPYMEHTIB I MaeTpiall BaXKKO 0OpOOJISTH Ta pi3aTH.
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Pucynok 1.6 — Tennoi30as1iiiHui MaTepial 3 MIaCTUKOBUX BOJIOKOH

Jlesiki pUpOJHI BOJIOKHA, BKJIKOYAlOYM 0aBOBHU, OBEUY IIEPCTh, COJIOMY 3
KOHOILII, BHKOPUCTOBYIOTbCA B SKOCTI 130JLIMHMX MatepianiB. baBoBHsHA
130751111 ckiamaeTbes 3 85% mepepobiienoi 0aBoBHM Ta 15% TmutacTHMKOBOTO
BOJIOKHa, OOpOOJIeHOro OOpaToM: TUM CaMUM AaHTHUIIIPEHOM Ta BIUISIKyBayeM
KOMax / TpPHU3YyHIB, II0 BHUKOPHUCTOBYETHCS B LIETIONO3HIN 130isamii. Hampuxman,
OJIHMM 13 BHJIIB MPOJAYKIIIi € yTUi3alisi 0Opi3KK B1IXO/IB BiJi BUPOOHMIITBA CUHIX
JDKMHCIB. B pe3ynbraTi BMICTY, IO NepepoOiseThes, 0aBOBHSIHA 130JIA1l1s BUMArae
MiHIMaJbHUX BHUTpaT €HEPrii AJisi BUTOTOBJICHHsS. BaBOBHSHA 130JSIIisI TaKOX
HETOKCHYHA 1 MOX€ OyTH BCTaHOBJEHa ©O€3 BHUKOPUCTaHHA 3aco0iB 3aXHCTy
opra”iB AuxaHHs a0o BruMBY miKipu. OpHak OaBOBHSHA 130JIAIlisl KOIITYE

npubam3HO Ha 15-20% Oinblie, HiXK CKJIOMJIACTUKOBA BaTa.

Pucynox 1.7 — Temmnoizonsiitnuii MmaTepias 3 0aBOBHSIHOI BaTH

Konu BHKOpHUCTOBYETHCS BiBUaHA IIEPCTh SK 130JIOIOYMI MaTepiay, BOHA
TaKoXX 0OpOoOJISIETBCS OOpaTOM JIsl 3aXMCTY BIJI IIKIJHUKIB, BOTHIO Ta 1BUII. BiH
BMIIIY€ BEJIUKY KIJIBKICTb BOJM, III0 MOXKE OYTH TIepeBaroro Ha JesIKUX CTIHAX, aJie
Oaratopa3oBe 3MOYYBaHHS Ta CYIIIHHS MOXE MPHU3BECTH 0 BUMUBAHHS Ooparta 3
Marepialy. OBeua MIepCTh € TMEPEeBIPEHUM MaTepiajoM, IO CTOCYEThCS

NOTJIMHAHHA Ta HeWTpamizauli MmKiamIuBuX pedoBuH. lle mpupognuii 610K, 1m0
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CKIIQTIAEThCS 3 18 pi3HUX THITIB aMIHOKHCIOTHOTO JaHIfora, 60% sSKoro MaroTh
peakTuBHUM OiuHui naHiror. i peakiiiHO-34aTHI AUISHKA JT03BOJISIIOTH MIEPCTI
NOTJIMHATY IIKIJJIMBI Ta HEMPUEMHI 3alaxyd PEUOBUHH, BKIIOYAIOYHM 10KCHT
a30Ty, IIOKCHUJ CIpKd Ta (OpMalbIETiaN, SKI MOTIM HEHUTpami3yloThCs 3a
JIOTIOMOT'OI0  TIPOIIECy, BIJOMOro sk xeMocopOllisi. ToMy BHKOPHCTaHHS OBEYOl

BOBHM B SKOCTI YTEIUTIOBa4a MOXKE 3a0€3MeYWTH TepeBard 3 TOYKH 30Dy

100po0yTy Ta CIIPUSATU CTBOPEHHIO 3/JOPOBOTO KIIIMATY B IPUMIIICHHI.

il

Pucynok 1.8 — Temoizonsmiitauii Matepia 3 BiB4aHOT mepCTi (OBeUa

BOBHA)

ByaiBHUIITBO COJOM'SHUX TIOKIB, sike Oyno momyssipHe 6mu3bpko 150 pokis
TOMY, OCTaHHIM 4acOM BUKJIMKae HOBUM 1HTepec. [Ipoiiec criaBiaeHHs COIOMHU Ha
nomku 6e3 kieiB 0yB pospobsienuit y 1930-x poxax. Ilaneni 3a3Buuaii MaroThb
TOBITMHY Bix 5 10 102 MM Bix 2 mo 4 mroiMiB 1 0OJMUITLOBAHI BaXKKUM KpadT-

nanepom 3 KOKHOTO OOKY.

Pucynok 1.9 — Ternnoi3o0s1iiiHui Matepial 3 COIOM'STHUX TIOKIB
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KoHomnst € omHi€ro 3 HaWmaBHIMMX KyJIbTYPHUX POCIMH Ha 3eMJ 1 €
YyJOBUM 130JISIIHHUM MarepiajloM, a TaKOX HIUPOKO BUKOPUCTOBYETHCS IS
OJIAiTY, TIAmepy, OJii, majuBa, DKI Ta 1HIKX OyJiBedpbHHX MatepianiB. Konors
MOX€ BHUPOCTaTH 10 BHCOTH Maibke 4oTHUphoX MeTpiB 3a 100-120 gniB. s
BHUPOIITyBaHHS KOHOIEIb HE MOTPIOHI XIMIYHI PEYOBUHU a00 MOTEHIIIMHO TOKCUYHI1
cnonyku. OKpiM TOTO, IPU BUPOOHMIITBI, KOHOIUISHA 130JISI[is1 TOTP1Oy€e€ MEHBIIIE
SHEprii, IKa BTUTFOETHCS IT1/1 Yac BUPOOHUIITBA, BYTJIEIIEBA 130JIA111s1 € HETaTHBHOIO,
OCKUIbKH pOCIIMHA TOTJIMHAE BYTJIENb 3 aTtMocdepH, ,,3aMUKAI0uYd HOro” y Mmipy
3pocTaHHs. [3071is 3 KOHOMENh - MaJOBIIOMMI MaTepial, KUl 3a3BUYail He

BHKOPHUCTOBYETBCA.

Pucynox 1.10 — Teroi3onsiiitHuit MaTepiai 3 KOHOIUISIHUX POCIIMH

[Tomictupon,  Oe30apBHUIA,  MPO30pUNA  TEPMOIUIACTUK,  3a3BUYAM
BUKOPUCTOBYETHCSI JUIsl BHUIOTOBJICHHS IIHOIUIACTOBOI 130JIALII, 130J511T 3
OeTOHHUX OJIOKIB Ta PI3HOBUIB 130JIAII11 13 CUITyYUX MaTepiaiiB, IO CKJIAIA€ThCs
3 HEBEJIUKUX TPaHyJI MOJICTUPOITY.

@OopMOBaHUN MIHOMOJICTUPOJI, SIKHWA 3a3BUYAll BUKOPHUCTOBYETHCSA JJIA
YTeIUICHHs] ~ MIHOIUIACTOBOi  TUIMTH.  TakoX  MIHOMOJICTUPOJ  MOKHA
BUKOPHCTOBYBATH SK 3JIMBAIBbHY 130JIAIII0 JI7Ii OCTOHHUX OJOKIB a00 1HIIMX
MOPOKHUCTUX TOPOXKHHH, ajie, OCKUIbKA BOHM HAJA3BMYAWHO JIETKI 1 AYXKe JIErKO
YTPUMYIOTh CTATUYHUMN €JIEKTPUUHUN 3apsfl, 1X, IK BIJOMO, B)KKO KOHTPOJIOBATH.
[HIIMMHY TOAICTUPOABHUMH 130JISIIIIHHUMU MaTepilajlaMH, € MIHOMOJICTHPOI Ta
EKCTPY/IOBAaHUN TMOJICTUPOA. 3HAYeHHS R THOMOMICTUPOIBHOT TUIUTH 3aJIEKHUTh

BiJ ii nripHOCTI. [lomicTuponpHa cumyya 3ajJuBHA MIAPOBa 130JIAIIIs, SIK MIPaBUIIO,
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Ma€e HIWKYUN KoedimieHT R, TOpIBHAHO 3 EKBIBAJICHTHOIO MIHOIJIACTOBOIO

JOIIKOXO.

Pucynox 1.11 — TemnmoizonsiiitHuit MaTepiai 3 MOJTICTUPOITY

[Tomizomianypar, TakKoXX BIIOMMI 3apa3 y CBITOBIM IPOMHUCIOBOCTI
OyAiBeNbHUX MaTepialiB K TMPOCTO TMOMii30, € TEPMOPEAKTUBHUM BHIOM
IUTACTUKOBOT TIHM 13 3aKPUTUMH KITITHHAMH, K2 MICTUTh Y CBOIX KIIITUHAX ra3, 110
HE MICTHUTb T1IPpOXJIOPPTOPBYTIIEIIO, 3 HU3bKOIO MPOBIIHICTIO. BHuCOKHit TemnoBuit
OTip ra3zy Hajae MOJii3011aHypAaTHUM 130JIAI[IHHUM MaTepiajiaM BUCOKI MOKa3HUKU
TEIJIOBOTO Omnopy. BiH Takok Moxe OyTH BUTOTOBJICHUN Yy BUIJISIII JIAMIHOBAHUX
130JIAMIIMHUX TTaHeJIeH 3 PI3HUMHU OOJIUITIOBAaHHIMU. 3 YacoM 3Ha4eHHsS R 13051111 3
MOJi13011aHypaTy MOJKE BIIACTH, OCKUIBKM Ta3 13 HU3bKOI MPOBITHICTIO Y
MOPOKHEYAX BUXOJUTH 1 3aMIHIOETHCS TOBITPSIM, SIBUIIE, BIJOME SK TEIUIOBUN
npeiid. @ospra Ta IIACTUKOBI OOJTUITIOBAaHHS HA TBEPAUX IMHOIJIACTOBUX MAHEIISIX
3 TOJIii30MiaHypaTy MOXYTh JOMOMOTTH cTalimizyBatu 3HadeHHs R. [lanem 3
(G oJIbroBaHoOI0 OOIIMBKOIO MarOTh cTaOuTi30BaHl 3HaueHHs R. Jleski BupoOHHKH
BUKOPHUCTOBYIOTH IMOJ11301[laHypaT SK 130JII0I0UYMM MaTepial B KOHCTPYKIIIHHUX
tertoizossiiiaux nanenax (CIII), ski MoxyTb OyTH BHIOTOBIEHI SK 3

MHOTUTACTOBOI TIJIUTH, TAK 13 PIAKOT MiHU.



27

Pucynox 1.12 — Temoi3onsmiitHI MaTepial 3 MOMii30I[iaHypaTy

[Tomiyperan - 11¢ MIHOMJIACTOBHMA 130JIALIMHUNA MaTepial, KW MICTUTb Y
CBOIX KJIITHMHAX Ta3 3 HU3BKOIO MPOBIIHICTIO. Bucokuii TemioBuii omip rasy mae
MOJIIYPETAaHOBUM 130JIAIIITHUM MaTepiajlaM BHUCOKI 3HAYEHHSI TEIJIOBOTO OIOpY.
[3onAmis 3 miHOMOJIypeTaHy OOCTyIHAa Yy 3aKpUTHUX Ta BIIKPUTHX Kamepax. Y
3aKpUTIN KaMmepi MHU KIITHHU BUCOKOI IIIJTbHOCTI 3aKpUBAIOTHCA 1 3aMTOBHIOIOTHCS
ra3oM, SIKHi J0ToMarae miHi pO3MIMPIOBATUCSA, 3alIOBHIOIOYU MPOCTOPHU HABKOJO
Hel. BigkpuTi KOMIpKM 3 TIHOIUIACTY HE Takl HIUTbHI 1 HANOBHEHI TOBITPSM,
Hajaouu i Gopmi 130Js11i ry0dacTy TeKCTypy 1 HMxK4MK noka3Huk R. donbra
Ta MJIACTUKOBI OOJMIIOBAHHS HA TBEPJAMX MIHOMOJIYPETAHOBHUX IMAHENSAX MOXKYTh
JIOTIOMOTTH ~ CTa0L1i3yBaTH 3Ha4YeHHS R, yNOBUIbHIOWOYM TEIUIOBUN Apeid.
CaitnoBinOuBatoua ¢oJsibra, KO BOHA BCTAaHOBJEHA MPABUIbHO 1 BUXOAMUTH Ha
BIJIKDUTUIA TPOCTIP, MOXKE TAKOX CIYKUTH MEPEIIKOI00 JIsi BUIPOMIHIOBAHHS
teronepenavi. [laneni 3 ¢onbroBaHuM OONUITIOBAaHHSM MAalOTh CTaO1TI30BaH1
3HaueHHda R. IlomiyperanoBa 1305511 JocTynHa y (hOpMI MIHOIUIACTY Ta TBEPIUX

MIHOILJIACTOBUX TIJIUT.
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Pucynox 1.13 — TemoizonsmiitHui MaTepial 3 MOIlypeTany

BepMmikymiToBi Ta TepHiTOBI TEIUIOI3OJAMINHI MaTepiand 3a3BHYail
3yCTpIYaIOThCA K YTEIUTIOBaul ropuil y OyauHkax, nodyaosanux 1o 1950 poky. B
CBITI  BEpPMIKYJITOBI  130JIAIIiHI ~ MaTepiadd  ChOTOJMHI  IMUPOKO  HE
BUKOPHCTOBYIOTBCSI 4e€pe3 pHU3MK BMicTy aszbecTy. Bepmukymit 1 mepiit
CKJIQIAI0ThCS 3 YK€ MaJIEHbKUX, JIETKUX TpaHyJs, SKi BUTOTOBJISIOTHCS ILJISIXOM
HarpiBaHHsA KaM'sSHUX TpaHyJl TaKHM YHWHOM, IO BOHH PO3MIMPIOIOTHCS 1
CIUIMBaIOTh. ['paHysin MOXKHA 3aJIMBAaTH Ha Miclie abo0 3MIILyBaTH 3 EMEHTOM, 11100
CTBOPDUTH JIETKY (QopMy OETOHY, IO Ma€ HIKYY TEIUIONPOBIAHICTh, HIXK

3BUYANHUI OCTOH.

Pucynok 1.13 — TernoizonauiifHui MaTepiai 3 BEPMIKYJIITY

[TiHokapbamuHO-hOpMaTbIAETiAHUN  MIHOIJIACT BUKOPUCTOBYBaBCS B

OyauHKax 3axigHoi €Bpomnu Ta MIBHIYHOI amMepuku npotarom 1970-x - moudatky
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1980-x. OnHak y pe3yabTaTi YUCICHHUX CYJOBUX CIPaB, OB’ I3aHUX 13 OXOPOHOIO
3I0POB’Sl, CHPUYMHEHUX HENPABUJIBHUM BCTAHOBJICHHSAM, I1iHa OUIbIIE HE
JOCTYTHA I )KUTIOBUX MPUMIILIEHB 1 Oyia JUCKpeIuTOBaHa Yepes3 ii TeHISHII0
0 BUIAUIEHHSA (OpMalIbJIeTily Ta YCaJakd. 3apa3 BiH BUKOPUCTOBYETHCS B
OCHOBHOMY JUJI1 YTEIJIEHHS CTIH y KOMEpLIMHMX Ta MPOMHUCIOBUX OY/IBIISX.
[linoi30411is1 BUKOPHUCTOBYE CTHCHEHE TMOBITPS SK MiHOyTBOpioBay. I[lina Ha
OCHOBI a30Ty TBEpJIi€ KiJbKa TUXKHIB, 1, HA BIAMIHY BiJl MOJ1ypeTaHOBOI 130JIA1111,
niHOKapOaMUAHO-GOPMaJBACTIAHUA TMIHOIUIACT HE PO3IIMPIOETHCS B MIpy
3aTBepAiIHHS. BojsHa mapa Moke JerKo MpOXOAUTH Kpi3b HEl, 1 BOHA pyHHYEThCS
npu TpuBasiomy BrumBl Temneparyp Bumie 190 °© F (88 ° C). binmbm Toro,

niHOKapOaMuAHO-(OpMaIbAETIAHHIA MIHOIIIACT HE MICTUTh aHTHITIPEHIB.

Pucynox 1.14 — TemnoizonsiiitHui MaTepial 3 MiHOKapOaMuHO-

dbopManbIeriIHOTO MHOIIIACTY

IlemeHTHUI 130JIAMIMHUANA MaTepiayll - I MiHA Ha IIEMEHTHINH OCHOBI, sKa
BUKOPHUCTOBYETHCS K MIHOIJIACT a00 MIHOMIIACT HA OCHOBI miHU. OJuH 3 BUAIB
IIEMEHTHOI MIHOIUIACTOBOI 130411l MICTUTHh CWJIIKAT MArHio. 3 MTOYaTKOBOIO
KOHCHCTEHIII€10, TOMI0HOI0 J0 KpeMy, BIH 3aKayye€ThbCS B 3aKPHUTI MOPOKHUHHU.
BapticTte 1eMeHTyro4Oi MiHM TMOJI0HAa A0 BapTOCTI IMIHOMOJIypeTaHy, BOHa
HETOKCHYHA, HE ropioYa 1 BUTOTOBJIEHA 3 MIHEpasiB, BUIOOYTHX 3 MOPCHKOI BOJIH,

TaKUX SIK OKCHUJ MarHIO.
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Pucynoxk 1.15 — Temnoizonsmiiinuii MaTepiai 3 IEMEHTHOT 13011111

®denonbHa (heHonpopManpaeriHa) TiHA Oyja JOCHUTh TOMYJISPHOIO Y
MUHYJIOMY Y BHUIJISII KOPCTKOI MIHOIUIACTOBOI 130JIA1111, aje B Halll JHI BOHA
JIOCTYIIHA JIMIIIE SIK CHIHEHMHA Ha MicIl yreruroBad. deHoJbHA MiHOIUIACTOBA
130JIS11151 BUKOPUCTOBYE TOBITPSA K MHOYTBOPIOBad. OJTHUM 3 OCHOBHUX HEJIOJIKIB
(hEHOJBLHOI MiHU € Te, 0 BOHA MOXKE 3MEHIIMTHCS 110 2% Ticis 3aTBEp/IIHHS,

BJIACTHBICTb, KA CIIPHSIE 11 HEOCTATHIN MOMYIIPHOCTI CHOTOIHI.

Pucynox 1.16 — Temnmnoizonsiiitauit matepiai 3 GpeHonbopmanbaeriHol

HIHA

[30sts11is1 323BMYail TIpaIltoe 3aBISKN TOETHAHHIO IBOX XapaKTEPUCTHK:
» IlpupoaHa 34aTHICTD 130JISMIHOTO MaTepially CTPUMYBATH Tiepeaaqy
Teruia; Ta
» BukopucraHHs KOMIpOK 3aTpUMaHOTO Ta3y, SKi BHUKOHYIOTH PpOJIb
MPUPOIHUX 130JIATOPIB.
["a3u MaroTh MoraHi TEIJIOMPOBIJIHI BIACTUBOCTI MOPIBHSIHO 3 PiIMHAMU Ta

TBEPAUMHU PCHOBHUHAMHU, TOMY, AKIIO BOHHU MOXYTL HOTpAIlMTH B IIACTKY, BOHHU
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NEPETBOPIOIOTH MaTepiall B XOPOIIUH 130 M1iHII MaTepian. JlucnepryBanss razy
B JApiOHMX KOMIpKax, Kl HE MOXYThb €(EKTHBHO IepeJaBaTH TEIUIO 3aBJISIKU
IPUPOIHIA KOHBEKIII], 1€ OUIbIIe MOCHUIIOIOTh WOTO 130JSIIHHY €(QEeKTUBHICTS.
KonBekiiiss Bkiro4ae O1IbIINT 00’€MHI TOTOKH raszy, 3yMOBJIEHI IUIaBYYICTIO Ta
PI3HUIICIO TEMIIEpaTyp: BOHA HE BIIOYBA€ThCs €EKTHUBHO B MajuX Kamepax, /e
Ui 11 pyXy Majo pi3HUIl MITBHOCTI.

VY miHOMIIaCTOBUX Marepialiax y CTPYKTYpl MPUCYTHI JIPiOHI ra30B1 KIITHHU
abo OynpOaIIKK; Yy TKAHMHHUX yTEIIIOBayaX, TAKUX SIK IIEPCTh, HEBEJIMKI MiHJIMBI
KUIIEH] MOBITPS TPATUISIIOTHCS MPUPOTHUM MIISIXOM.

[3omswia BUCTymae Oap'epoM Al TEIUIOBOTO MOTOKY 1 € BaKJIMBOKO JIJIS
30€peKEeHHs TeIJIa B3UMKY Ta MPOXoJiogu BmTKy. [{oOpe yreruieHuit ta mobpe
CIIPOEKTOBaHUM OyJAMHOK MOKE€ 3a0€3MEeUUTH HITIOPIYHUN KOMDOPT, MOTEHIIAHO
3MEHIIMBIIM PAXyHKHU 3a OXOJIOJ)KEHHs Ta omajieHHs BiBiul. Lle, B cBoro uepry,
3MEHIIyE BHUKUAM NApHUKOBUX Ta3iB. KiimaTH4Hi yMOBHM BIUIMBAalOTh Ha
BIIMOBIHUYM PiBEHB Ta TUI yTEIUTIOBAYa.

Hanpukinan, noTpiOHO BCTaHOBUTH, YM MOTPIOHA 130JS11s NEPEBAKHO IS
yTpUMaHHs Teruia, abo BcepeauHi, abo 1 Te, 1 i1HmIe. [30Jslis MOBUHHA OYyTH
po3pobisieHa A TOro, MO0 CHPAaBISATUCS 3 CE30HHUMH, a TaKOX IO0JACHHUMU
KOJIMBaHHSAMHM TeMIeparypu. BukopuctanHs KoMO1HALI1 BIAMOBIIHUX 130 UIAHAX
MaTepiaiaiB Ta TAaCUBHOI COHSYHOI apXITEKTYPH - 1€ 3aBXKIU XOPOoIla MpaKTUKa JJis

1301411111 Ta €eHEPro30epe’KeHHS.

1.2 CBiTOBMI1 pUHOK 130JIALIMHUX MaTepiaiiB

VY 2019 poui MibKHapoIHA KOMIIaHis 3 BUBYCHHs pUHKY OIyOJIiKyBaia HOBUH
3BIT Mij Ha3BO «I[305s11is (TIIHOIIACT, MiHEpaibHA BaTa, CKJIOIUIACTUK Ta 1HIIN ).
PuHOK >XUTIOBUX OYIWHKIB, HEKUTIOBOTO OYIIBHMIITBA, aHATI3, PO3MIp, YaCTKa,
piCcT, CerMeHT, TeHJeHIi Ta nmporHo3, 2019 —2024. 3rigHo 3 1uM 3BiTOM, 10 2020

POKY CBITOBMH PHMHOK YTEIUTIOBAuYlB OYIKY€ThCS Ha piBHI Omu3bko 65,0 mupa.
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Honapis CIIA, 3pocratouu 13 piYHUMH TeMIaMH 3pocTaHHS Onu3bko 6-8,0% vy
nepiof 3 2019 o 2024 poku. PuHok 130151117 cerMEHTOBaHUN Ha OCHOBI KJIFOUOBHUX
MPOYKTIB, BKIIFOYAOYH IIJIACTHK, MIHOIUIACT, MiHEPAbHY BaTy, CKJIOILIACTHUK Ta
1. CKIOIJIACTUK - 11€ HAHOLIBIIMK CErMEHT MpOoayKiii, Ha skui y 2019 porri
npunagano noHany 40% 3aranpHOl 4acTku puHKY. CKIOIIIACTHK 3a3BUYaA
BUKOPHCTOBYETHCSI B PI3HUX cdepax 3acTOCYBaHHS 3aBISKH CBOIM YyJOBUM
BJIACTUBOCTSIM 1 HU3BKiIM BaprtocTi. IlmacTukoBa miHa - 1€ OAWH KITFOYOBUH
CEeTMEHT MPOAYKII B YyTEIJICHHI, 1 HAWOMMKYMM YacoOM OYIKYETbCS il 3HAYHE
3pOCTaHHSI.

[3oms1iiHl MaTepiaii MIHUPOKO 3aCTOCOBYIOTHCS B JKUTIIOBUX OyJMHKAX,
HEXUTJIOBOMY OyIIBHUUTBI, IPOMHUCIOBOMY, OINAIIOBAIIbBHOMY, BEHTHISALIMHOMY
Ta KOHJIUIIOHEPHOMY TOCHOJIaPCTBI, BUPOOHHUKY OpPHUTIHAIBHOTO OOJagHAHHS Ta
IHIIUX cekTopax. Ha puHKyY Tem1oi30s1ii TOMIHYE CErMEHT >KUTIOBUX OYJUHKIB,
Ha 4acTKy skoro npunagano noHaa 50% Bij 3arajibHOI CyMU JOXO/iB, OTPUMAHUX
y 2019 pomi. 3pocTaHHs IIbOTO CErMEHTY B OCHOBHOMY MOJKHA IOSICHUTH
30UTbLIEHHSAM ypOaHi3alii B O€JHAHHI 3 BUCOKUM HAasBHUM JI0XOJIOM. A31aTChKO-
TUXOOKEAHChKUM PUHOK - HAMOUIBIIUHN perioHATBHUN PUHOK Ter1oi30usiii, B 2019
pori BiH ckiagae nonan 40% Bij 3arajJbHOTO JOXOMdY, II0O TEHEPYETHCS B IILOMY
cektopl. O4YIKyeThCs, IO PUHOK TEIIO130s1li B A3iaTChKo-THX0OOKEaHCHKOMY
perioni Oyje MIBHUIKO 3pOCTAaTH BHACTIJIOK 3POCTAaHHS JEP:KaBHOI MIATPUMKH Ta
HIBUKOTO PO3BUTKY IHPpACTPYKTypH. 3a piBHEM fgoxoay [liBHiuHa AMepuka Oyia

APYTYM 34 BEJIMYUHOKO PUHKOM JJIA YTCIIJICHHS.

Il Revenue

Pucynox 1.17 - CBiToBuU# J0X1] HAa PUHKY 130JIA1111 32 OCTaHHI 5-Th POKIB (Y MJIP/I.

Revenue (USD Billion)

JI0J1.)
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BupoOHuireo B OyAiBeIbHOMY CEKTOp1, 0OpOOHA MPOMHCIOBICTh, BUTPATH
B OyAiBEJIbHIN Tally31 Ta TEHACHIIIS 10 ypOaHi3allii € OJJHUMH 3 MAKPOCKOHOMIUYHUX
¢dakTopiB Ha pUHKY 1301111, Po3BUHEHI ekoHOMIKH, Taki sk [liBHiuHAa AMepuka Ta
€Bpona, 3anpoBaJuiId NPaBUIa, 10 CTOCYIOThCS €HeproeeKTUBHUX OyAiBENb, a
BIMOBIIHO A0 IlporpamMu y3romkeHux i II0J0 EHEPreTMYHUX MOKa3HUKIB
OyaiBenb (CHiibHA iHINIATHBA MK JepkaBaMu-wieHaMu €Bporeiickkoro Corosy
Ta €BpOIENChKOI0 KOMICI€I0), yci1 HOBI OyAiBil MoOyA0BaH1 B AepKaBax-wieHax 10
sk 10 2020 poky Tak i 10 2025 poxy, MOBUHHI BIAMOBIaTH HOpMam HYJIbOBOI
edeprii. HaBiTe ypsaum KkpaiH, IO PO3BUBAIOTHCA, AKTUBHO CIPUSIOTH
BUKOPHCTAHHIO TEIUIO130/ISIIIHHUX MaTepialliB.

Hanpuknag, me B 2014 poui Anaxpa-Ilpagem (mraT Ha MiBAEHHOMY CXO/1
[1xii) npuitasB Koxekc OyniBenb eHepro30epeKeHHs, 3T1IHO 3 SIKUM KOMEpIiitH1
Ta TPOMAJChKiI OyiB/Ii IITATy MOBUHHI CKOPOTHTH BUTPATU Ta Pi3KO 3MEHIIUTHU
cnoxkuBaHHs eHeprii Ha 40% npo 60%, 3aBOSKHM BHUKOPUCTAHHIO 3€JIEHUX
OyniBenbHUX MaTepiamiB. Taki HOpMAaTHBHI aKTH Ta 1HII[IATUBA BH3HAYECHI
OCHOBHHMMH PYIIIHHIMYU YHHHUKAMU HA PUHKY.

OpHak ICHYIOTh MPOOJIEMH, IO CTOATH MEPE]l CEKTOPOM TEIUIO130JIA1111, TaKi
K HHM3bKa O013HAHICTh 3 WOro MaTrepiajiaMM B KpaiHax, 110 PO3BHBAIOTHCS, Ta
BHCOKI KamiTajlbHI BUTpPaTH Ha BCTAaHOBJEHHSA TEIUIO3OJALIT B OyIiBIX.
OdiKyeThCsl, 110 COPUSATIMBE PEryISATOPHE CEpPEAOBUIIE, SKE MOXKHA 3HAWTH B
OUIBILIOCTI YACTHUH CBITY, HANIpUKJIaJ, OyAiBeabHI HOpMH B €BponeiickkoMy Coro3i,
K1 BUMAararOTh OUIBIIOTO BUKOPUCTAHHS 130JISAI1T JIJIi 3MEHILCHHS CIOXKWBaHHS
eHeprii, MaTuMe TO3WTUBHMM BIUIUB Ha 3pocTaHHA monuTy. KpiMm TOTO,
OUIKY€TbCS, 1110 30UIbIICHHS BUTPAT Ha 1HQPACTPpyKTypy Ha puHKax A3sii / Tuxoro
OKeaHy, 110 PO3BUBAIOThLCA, TakuX sk Iumis, Kurait, Inmonesis ta Tainanm, Takox
CIpHATUME 3pOCTaHHIO B Tiepion 10 2024 poky.

OuikyeThbCsl, MO HECTAaOLIbHI IIHM HAa KIIOYOBY CHPOBUHY 3aJIMIIATHCS
3HAYHUW BUKJIWK JUIsS TpaBiiB ramy3i. CuUpOBHHA, Taka SK CTHPOJ, SKUN
BUKOPUCTOBYETHCS AJIsI BUPOOHHUIITBA MIHOIJIACTIB, CTUKAETHCS 3 HECTAOUIbHICTIO

yepe3 pi3Hy IiHy Ha cupy Hadry. OuikyeTbcs, 10 Taki MpoOieMu
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MPEACTABIATUMYTh BUKJIUKH JUTsl TPABINIB Taly31 3 TOYKU 30Py BUPOOHUYHX BUTPAT
Ta MPUOYTKOBOCTI.

OpHak, SIK OYIKY€ThCS, IOTOYHUN TIEPi01 3HWKEHHS I1H Ha CUpy HaTYy mine
Ha KOPHCTh IOIMUTY Ha IJIACTUKOBI MiHU. BUCOKWI piBeHb iHTErparli icHye Ha
PUHKY THOIJIACTY, OCKUIBKHM TOCTAa4aIbHUKA CHPOBHHH BIIEpPE] 1HTETPOBaHi, a
TaKOXX BHPOOJIAIOTH 1301s11iHHI BHpoOou. OCHOBHI TpaBIll y Il ramxy3i, HMOBIpHO,
MaTUMYTh TIEPIIOYEPTOBY TIepeBary, o0 JOCATTH 3HAYHOI YacTKHM PHUHKY Ta
ToBapHOTO TOpTdess. 301IbIICHAS BUTPAT HA JOCIIKCHHSI KIFOUOBUX TPABIIIB
TaK0X, UMOBIPHO, TMO3UTHBHO BIUIMHE Ha PUHOK. binblie TOro, mMpoBiiHI Tpaslii
30CEPEKYIOTbCST  HAa 3IUTTAX Ta TMOTJMHAHHAX, 100 PO3UIMPUTH CBOIO

IPUCYTHICTh Y PET10HAX, IO PO3BUBAIOTHCS.

1.3 AHani3 CTaTUCTUKH BUKPUCTAHHS TEIUIOI130JALIMHUX TPOTYKTIB

[TinomacT OyB HaWOLIBIINM CHOKUBAHUM TIPOyKTOM Y 2019 porii, Ha KUt
npunagago moHan 45% 3aralpbHOTO JI0X0ay CcekTopy. IliHomiacT MmMpoKo
BUKOPHUCTOBYETHCS JUTSI TEIJIOBOI, a TaKOX aKyCTUYHOI 13071111, SIK B KUTJIOBHX,
TaK 1 B HSKUTIOBUX MPUMINICHHSX, Yepe3 HOro BUCOKY TETUIO130ISAIIIHHY IIIHHICTb.
[305111MHUE CKJIOTJIACTUKOBUM MaTepiaj, MIBUIIE 3a BCE, COPUYMHUTH CILIECK
NOMUTY VY BIJHOBIIOBAaHOMY OyaiBenbHOMY cekTopl B Cnomyuenux Illrarax
Awmepuku Ta Kanani. [eit BupiO mmpoko BUKOpUCTOBYEThCS B [IiBHIUHINA AMepHuIll
1 € KpamuM BHOOpPOM 130JIIIIHHOTO Marepialy B KpaiHl BHACHIJOK HOro
BJIACTUBOCTEH, HU3BKOI BApTOCTI Ta MPOCTOTH MOHTaXY. OUIKyeThCA, III0
3pOCTAalOYUil TOMUT, OCOOIMBO HA TEIJIOI30JIAIII0 B €HEProeeKTUBHUX cdepax,
CIPUATHME 3aralIbHOMY 3pOCTaHHIO IIbOTO TOBAPHOTO CETMEHTY.

OudiKkyeTbCcsl, IO CErMEHT XHUTJIOBOro OyAiBHHLTBa Oyne JOMIHYBaTH Ha
pUHKY 1301, 1 10 2024 poky 0oOcCsArd MpoJaxiB CTAaHOBUTHUMYTh MoHan 36,3

miapa. ponapiB  CIIIA. Tlporpama chnpusHHS mnepeopieHTtamii MiHicTepcTBa
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enepretuku  CIIA, wmeTor0 sKOoi € MIABUIICHHS €HEProe(eKTUBHOCTI
JIOMOTOCTIOJIAPCTB 3 HU3BKMM pIBHEM JOXOIYy 3a PpPaxyHOK (deaepalbHOro
(biHaHCYBaHHS, OHIKY€THCS, III0 MaTUME TTO3UTHUBHUI BIUIMB HA MOMUT Ha 130JIALI10
B JKUTJIIOBOMY OyIIBHUITBI. YpOaHi3allisi B €KOHOMiKax KkpaiH A3ii / Tuxoro
OoKeaHy, M0 (GOPMYIOThCs, 30UIBIIMIIA TOTPeOY B Kpallid KOMEpIiHIA Ta
nepkaBHIA 1HQpacTpykTypi. OUiKyeTbcs, IO L TEHACHIIS B TMOEAHAHHI 13
CIPHUSATIUBUMH HOPMaMH IIOJAO C€HEProe(peKTHUBHOCTI 3aiITHUX OYJiBeIb
COpUATAME 3pPOCTAHHIO TMOMHUTY Ha 13010 B HEXKUTIOBUX OYIIBHUIITBAX
IPOTATOM IIPOTHO30BAHOTO MEPIOY.

A31aTCbKO-TUXOOKEAaHCHKUH  PUHOK  YTEIUIIOBA4yiB  OYOJUB  CBITOBY
MpPOMUCIOBICTh 1 ckiaB noHan 40% ceiToBoro goxoxay B 2019 pomi. Punok y
[[bOMY PEriOHI XapaKTEePU3YEThCS BUCOKUM IOMUTOM Ha 130JISIIiI0 JKUTIOBUX Ta
KOMEpIIHHUX OyiBesib. Bucoki Temnu iHaycTpiaizallii Ta 301UIbIIeHHs] BUTpaT Ha
OyniBHUIITBO B ekoHOMikax Kwuraro, Inaii, Ingonesii, Taimanmy, Manaizii Ta
OinminmiH 3yMOBWIA TOTpeOy B MOKpamieHH! 1HPpacTpykTypu. OUiKyeThCs, IO
3pOCTalOYuil MOMUT Ha TEIJIOI3O0JALII0 B KUTJIOBUX Ta KOMEPLIMHUX OYIIBIISAX
cTaHe OCHOBHHMM (aktopoMm mnonuty B IliBHiuHIA Amepuii. OUIKy€TbCS, IO
BHUCOKAa OOI3HAHICTh CIIOKMBAYIB MO0 E€HEPro30epexeHHsI Ta PEryIsaTOPHOI
TIOJIITUKU TIIOAO 3MEHIICHHS BHUKHUIIB TAPHUKOBUX Ta3iB MAaTHME IMO3UTHUBHUI
BILJIMB Ha pPErioHalIbHE 3pOCTaHHS B 111l ramy3i. Ha pict miBHIYUHOAMEPUKaHCHKOTO
PUHKY VTEIUIIOBAYiB BIUIMBATUMYTh YpPSJOBI 1HILIATHBH, Taki sk IIporpama
JIOIOMOTH TIOTOJTHUM yYMOBaM, fKa CHOpUS€ TEIUIOI30JIsIIii, OCOOIMBO Y
JIOMOTOCIIOJIapCTBaX 3 HHU3bKUM PIBHEM JI0OXOAY. 3POCTaHHS PErioHaJIbHOIO
MOMUTY TaKOX MOXKHA MOSICHUTH MOMUTOM Ha 130JIS11MHI MaTepiaiu, 110 BUHUKAE
B PE3YJIbTATI PEKOHCTPYKIIT Oy 11BEIb.

CaiToBuit PUHOK yTETUTIOBAYiB XapaKTepU3y€eThCs HAsIBHICTIO
OaraToHaIlOHAIBHUX KOHTJIOMEpaTiB. BUPOOHUITBO 130JSLIHHUX MaTepiaiB €
KaImTAJIOMICTKUM, 1, SK pe3yjibTaT, BUCOKI Oap'epu s BXomy. JlocsrHeHHs
€KOHOMIT Ha MacmTall 3aJIMIIAETHCA TOJIOBHUM HAIMPSIMKOM [ISJIbHOCTI TPaBLIB B

ranysi, 0 CTOCY€TbCS KOHKYPEHTOCIIPOMOXKHOCTI. Y raiy3i IepeBa)kae HEeBeJINKa
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KUTbKICTh BEJMKUX KOMIIAHIM, 10 MaloTh Ay)K€ HE3HAayHl BIAMIHHOCTI Yy CBOiX
ToBapHUX mpomo3uilisfax. Cepen Kimo4doBMXx rpaBiiB - SaintGobain, Rockwool,
Johns Manville, Knauf ta Huntsman Corporation. B pe3ynbraTi mBHIKOTO
PO3BUTKY 1H(PACTPYKTYPH B PErioHax, IO PO3BUBAIOTHCS, OCHOBHI TpaBIll 3apa3s
30CEPEKYIOTbCST HAa JIOCSATHEHHI TMEpIIOYEeproBoi IepeBard Ha MNPUOYTKOBUX
pUHKaX, sKI Ie CTBOpWiIO. Ha KOHKypeHII0 B Taly3l CHJIbHO BIUTUBAIOTH
€KOJIOT1YH1 HOPMH.

[IpoBinHi TpaBli HAa CBITOBOMY PHUHKY 130JIIIMHMX MaTepiaiiB MPUUHSAIN
pi3HI cTpaTerii A7 OTpUMAaHHs JT0JAaTKOBOI YacTKU pUHKY. OCHOBHI BUKOPHUCTaH1
cTparerii Oynu 310paHi Ha OCHOBI aHAJI3y IPeC-pemi3iB, NOPIYHUX 3BITIB TPABIIIB,
IO MPAIIOI0Th Ha PUHKY, Ta MPSMUX AUCKYCIH 3 eKCIepTaMu ramysi. YUYacHUKU
PUHKY, TIPEACTaBJICHI B LIbOMY MOCIOHMKY, - 116 BUPOOHUKH Ta AUCTPUO’IOTOPU
130JISIIMHUX MaTepiaiiB, IO OOCIYyroBYIOTh Taki rany3i, SK OyJiBHHUIITBO,
HadTOra3oBa ramsy3b, aBTOMOOLIbHA MPOMUCIIOBICTh, ApOTH Ta Kademni. Kirouoni
CTparterii, MPUUHATI MMM TPaBISIMH, BKJIIOYAIOTh BUITYCK HOBHUX IPOJYKTIB,
CHUIbHI TIANPHUEMCTBA, NPUAOAHHS, TAPTHEPCTBO, POLIUPEHHS Ta IHBECTHIIII.

3 ciyns 2011 poky no cidenb 2019 poky B MOPIBHAHHI 3 IHIIUMH PETIOHAMU
CBITY B A31aTchbKO-THXOOKEaHCHKOMY PpETiOHI 3apeecTpPOBAHO HAWOUIBIILY
KUIBKICTh TIATEHTIB Ha 130JIAL1iHI MaTepianu, Toal sk [liBHiuHa Amepuka Oyna

JIpyroro, a €Bpomna - TpeThOIO.

1.4 TexHosorii TeIUI0130JIALi] CTIH

Terumoi30Ms1iiiHI CTIHHM, 110 BUKOPUCTOBYIOTCSI y PI3HUX KpaiHaxX CBITY
OynyroThcsi 3 pi3HMX MatepiamiB [35-63], mo mnpukiamy, npud OyTIBHHUIITBI
TpaaAuLiiiHUX OyAMHKIB y SMOHIT BUKOPHUCTYBYIOTH, JI€pE€BO a0 CKJIOBATy, fKl
MalTh HIDKYY TEIUIOMPOBIAHICT TOPIBHSHO 31 CKJIOM Ta METajoM, IO

BUKOPUCTOBYIOTHCS Y BIIKPUTHUX JI€TAJIAX, X TOKA3HUKHU TEIUI0130J151111 BUCOKI.
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Tabmui 1.1 - Tunosnoris &KUTJIa ICHYIOUUX 3BUYAHUX OKPEMHUX OYJUHKIB Y

SnoHii 3 AepeBUHU Ta iX TEIJIOMPOBIAHICTh KOHCTPYKITIH

[epiox 4

MOJBIHHUM - TJ1a3ypOBaHue

IKoedinient
TunoBuii Binidpanuii 6yauHox [osioBHA cnienungikaunis Tenuionepeaayi
(B1/m? * k)
(Cepenniii pik 3aBepmenns: 1977 Ylax
- SIMOHCHKA MOKPIBETbHA YSPETTHIIST 1.11
[ToToBK - [TepdopoBana akycTHYIHA JOIIKA
(Bepxuporo - Tepmoizomsiuisi: CxkioBara 10K 25 mm
- BoBHimAs crina |-, [Ilo Po3nopomryersces miznH,
§ Ha TOBHOMY HaJIaro/KeHHI MiHOMeTa 0.84
0 BuyTpimss crina |- [TokpuTa mouika Gpanepu
3 - Tepmoizomsuist: Cxiinasg wooll0K 50 mm
- [Tizmora - Hactu momku 2.44
- y e . .
5 [Buuaiiie PO3TALIYBAHHS 3 TPHBATHMH (Hmxniti mosepx) |- Tenio insulation : none
'a KIMHATaMU Y310BXK HiBI[eHHOI BHyTpiH_IHI)Oi BlZ[KpI/ITTH - AJTIOMiHIEBE BIKOHHE IUICTIHHSA, 3 €JUHUM 6.51
= [pepanan rJ1a3ypOBaHHEM
(Cepenniii pik 3aBepmienns: 1987 Ylax - SINOHCHKA MOKPIBEIbHA YSPETHIIST
0.78
[ToToBk - BiniioBa TKaHMHA Ha TOBHOMY
(Bepxuboro HaJIarO/KEHHI TilCOBOI IUTUTH
BoBHimHSA cTtiHa |-, Lo Po3mopomryetscs mi3us,
Ha TOBHOMY HaJIaro/KeHHI MiHOMeTa 0.77
b= : - —
b= BuyTpimHs crina |- BiHiioBa TKaHMHA HA TIOBHOMY
‘?‘ i - HAJIarOJKEHHI TiIICOBOT IIUTH
o i 4 | - Tepmoizomnsuis: Cxnosara 10K 50 mm
2  (Cywacue posramrysamas LDK + Okpemi  [[lizmora - Hactu nowku 1.02
& |CrasibHi, 30epirarouu acrlekTH CTaHIapTHOT (Hwxwiii moBepx) |- Tepmoizomsitist: [TiHonomictapon 20 MM
S  |KOHCTpYKIIi MepIoro MOKOMiHHS BimkputTst - AfOMiHI€BE BIKOHHE IUIETIHHSA, 3 €qMHAM  [6.51
S
oy TJIa3ypOBaHUEM
=
(Cepenniii pik 3aBepmienns: 1999 Ylax - [IpomuciioBa 1IeMEeHTHA MTOKpiBeJIbHA
uepernuIst 0.44
[ToToBk - BiniioBa TKaHUHA Ha TOBHOMY
(Bepxuboro [HAJIAr0IKCHHI TiIICOBOT MIUTH
MOBEPXY) - Tepmoizousis: Ckimosata 10K 100 mm
BoBHimHsA crina |- [I[poMucIOBHI IeMEHTHHH 3anacHUN IUISIX
- - — .45
BuyTpimHs crina |- BiHiioBa TKaHMHA HA TOBHOMY
HAJIArOPKEHHI TiIICOBOI IIIIUTH
S - Tepmoizomsuisi: Cxioara 10K 100 Mmm
S
Y
KopIyca -
Q Py IMigmora - Hactun pomku 0.58
=)} I3 .o . . . .
— (Hmxwiii moBepx) |- Harpiiite insulation : ITinomomictupon 50
L) MM
s
5 BimkputTst - AnoMiHi€Be BiKOHHE IUICTiHHSA, 3 €IUHUM  (6.51
D
= TIIa3ypOBaHUEM
Cepenniii pik 3aBepmenns: 2012 Ulax - [ToxpiBesibHa yepenuis
TToTOBK - BiHiNoOBa TKAHMHA HA TIOBHOMY 0.35
(Bepxuboro HAJIArOJKEHHI TIICOBOT ITHTH
MOBEPXY) - Tepmoizousisi: Ckiosata 24K 100 mm
BoBHilHsA cTiHa |- [I[poMHUCIOBHI IeMEHTHHH 3amacHU IUTSIX
BryTpimHs cTiHa |- BiHinoBa TkaHWHA Ha IOBHOMY 45
) HaJIaroKeHHI TilcoBOl IIJIUTH
I - Tepmoizosmis: CxmoBata 10K 100 mm
2 CuibHI BIUIMBH Bil IHAYCTpiai30BaHUN T T 018
% |saite koprycy innora - aCTI'/Ij'l ZOUIKH . . .
S (Hwmxwiii mosepx) |- Harpiiite insulation : ITinomomictupon 45
& MM
BinkpuTTs - AnmoMiHi€Be BIKOHHE IUICTIHHS, 3 4.65
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OnHak, OCKUIBKM CTIHM CKJIaJaloTh BEJIMKHH BIJCOTOK IUIOIII Ha BCIO
MOBEPXHIO, TEIUIOI30JIAIIHHA CTPYKTYpa CTiH IMIMPOKO BIUIMBAE HA 3arajibHi BTPaTH
Terya. ByIMHKOBI KOHCTPYKIIi, JJIA 3arajJbHOTO Koja OyAWHKIB, SIKI 3a3BHYai
BUKOPHUCTOBYIOThCS B SMOHIT, MatOTh Pi3HI TUIIH, TaKi K JEpEB'sHI, 301pHI, CTalIeBI
KapKacHI MOMEHTH, 3ami300eToH Tomio. [lpu aHami3i TErIOI30JAIIHHUX
KOHCTPYKILIA 3 JEpEeB'SHOTO KOpIyCy, SKHM Ma€ BIAMIHHI TOKa3HUKHU
TEIUIO130JIA1I1, TMPEACTAaBICHI HACTYMHI METOAM TEeIUIOI30JIAIi, HEI0IaBHO
3acTocoBaHi B SAmoHii Ay OyAiBHHUIITBA B ACPEB'sAHIN paMi, IK KOHCTPYKIIiS JBa Ha
YOTHPH.

Mapo Ta BOAOHENPOHEKHUI UCT

3axuCT BiZ, BONIOTU Ta FTepMETUYHUMA NCT LLlap BeHTMAALI
\ /.
.-

W RIS

TennoizonauiiiHuii matepian |,
BMCOKDEMK‘I’MBHG cKnoeara

B npumilLeHHi

e
2

lincokapToH CTpyKkTypHa daHepa MaTepian 30BHIiLIHbOI CTiHK

Ha Bigkputomy nositpi
100mm

oo o *
e ’.-b

Pucynox 1.18 — [Ipukinan MmeTony BUKOHaHHSI KOHCTPYKIIii 3 BUCOKOIO

TEMJIO130JISILI€I0 U1 CTIH TUIIOBOTO BUKOHAHHS

Ha pucynky 1.18 HaBeneHo TpuUKIaag 3 BHCOKOK TEIUIOI30JISLIEO
KOHCTPYKIi JUIsl CTIH Ha OCHOBI 3arajbHOi KOHCTPYKIIIi 3 AepeB’aHUX KapkaciB. Ha
BHYTPIIIIHIM CTOPOHI 30BHINTHROTO MaTepiaixy CTIHU PO3MIIIEHUN BEHTHIIALIMHUIMI
miap, a Ha TWIbHIA CTOPOH1 BHYTPIIIHBOTO TIICOKAPTOHY - JIUCT, 110 3aXHUIIA€ BiJl
Bojiorn Ta moBiTpsa. [llap BeHTWAIT A03BOJIIE 3amOOIrTH  MPOHUKHEHHIO
TEIJIOBTPAT 4Yepe3 30BHINIHIO CTIHY 3 MPUMIMIEHHS, MUPKYIIOIOYNA TOBITPS, SKE
Okue 10 KIMHATHOI TeMImeparypd, a He Ha Byauii. Ha mgomatox m0 1moro,
BEHTWISILIIMHUNA 1Iap Tpa€e s CKUAAHHS BOJIOTOrO MOBITPSA, 110 HAKOMHUYYETHCS
BCEpEANHI CTIHOBOI KOHCTPYKIIi. B IKOCTI mIKIIMBOTO eeKTy yepe3 MiABUILICHHS

TEIJIOI30JISIIIIMHUX  XapaKTePUCTUK CIIJ PO3TJSAaTH KOHACHCAIlo pocu. Y
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BUMAKY, KOJIH TEIUIOOOMIH pPO3PI3a€ThCS LUIIXOM BCTaBKH a0O PO3MIIIEHHS 3
BUCOKHMMHU TEIUIOIZO/AIIMHUMU MaTepiagaMu, pI3KHM TpaJieHT TeMrepaTypu,
AMOBIPHO, MOXKE€ CIPHUYMHUTH HA TPAaHUYHIA TOBEpXHI, IO KOHTAKTye 3
TEIUIO130JIAIITHUMH MaTepiagaMHu.
Sk pe3ynbrat, KOHACHCAIlIS BIIOYIeThCS, SKIIO aTMOc(epHa BOJIOTICTh BUCOKA.
Konzencaiiis He TUIBKH MOTIPIITY€E JOBTOBIYHICTH KOPIYCY, CIIPHUMHSIIOUN
KOpO3il0 KOMITOHEHTIB, ajie TaK0X BIUIMBAE€ Ha 3JI0POB’S, COPUUYUHSIIOUYH MOSBY
nBumi. Jlus 3amo0iraHHs [HUX IIKIJJIMBUX HACHIIKIB TEXHOJOTIS KOHTPOJIO
BOJIOTOCTI BCEpEIMHI CTIHOBOT KOHCTPYKIIIi BI/IMOBIAa€ BUCOKIM TEIUI0130JI1111, epa
CTa€ JOCUTh BaXIMBOW. B sKocTi mnpoTtuali Aas 1bOrO  PO3MILIEHUM
BOJIOTO3aXMCHUII Ta TMOBITPSHO-TEPMETUYHUN JUCT HA TUJIBHIA CTOPOHI
BHYTPIIIHBOI CTIHU TirncokapToHy. e nuct 3amobirae MpOHUKHEHHIO BOJIOTOTO
MOBITPS, IO MOTPAIUIsiE BCEPEIUHI MPUMIIIEHHS, Yepe3 TIICOKAPTOH 1 MPOHHUKAE
BCEPEIMHY TeEIUIoi30/sAMiiHOr0 Matepiany. Ha monmatok 10 1bOro, 3aBIsiKu
VIIUTBHEHHIO HEBUJMMOTO 3a30py NpH 3'€HAHHI YaCTMHHU CTIHOBHX Marepiais,
BTpaTU TEIUIa 3MEHIIAThCA. 3aBAAKU TakKid CTPYKTypl CTIH TOKa3HHUKHU
Teru10i30msnii HabyIH BHCOKOTO PiBHS IpH KoediuienTi Terwosimmaui 0,4 (Bt/m*
+ K). TernoizomnsiifiHi XapakTEPUCTHKHU IIJIOTO KOPITYCY HA OCHOBI IIi€1 CTIHOBOI
KOHCTPYKII JOCATaloThCs BABIUi mpu Koediuienti Temmosux Brpar 1,3 (Bt/™m* *

K), mopiBHSHO 13 3araJlbHUM JOCSTHYTUM METOJIOM JepeB’stHoro kapkacy. Lli
3HAUEHHA Ha PIBHI BIANOBIIAIOTh CTAaHAAPTAM EHEPro30€peKeHHs B MIBHIYHIN
€pomni. Ha pucynky 1.19 naBeneHo npukiajg METOLy 3 BUCOKOIO TEIUIO130JIAIIIE0
KOHCTPYKIIi 13 3aCTOCYBaHHSIM BHYTPIIIHBOI CTIHM Ta YTEIJIEHHS 30BHILIHBOT

CTIHU Ha OCHOBI 3arajibHO1 JIEPEeB’THOT KapKaCHOI KOHCTPYKIIIi.
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MoBiTpOHENPOHEKHUIA Ta BONOTOHENPOHUKHUIA INCT

3axucr Bin BOJIOrU Ta repme'mqrmﬁ nucr \ / LWap aeHTungqii’

x'-\

y . . = Zg 30BHilWHA
BHYTpilWHA isonauis

e

B npumiweHHi

w Crnosara

v

Vi i

,‘“'TEMDEOM s Ha BigKkputomy nositpi

;,3“ marepian
B ,
S (kam’sHa BaTa)

%4 140mm
/' ‘f‘d & £

Marepian 308HiWwHbOI cTiHK

Mixo-
noni-
cTpon TR PR

rincokapToH CTpyKTypHa daHepa
Pucynok 1.19 - [Ipukmnan MeToy BUKOHaHHS KOHCTPYKIIIi 3 BUCOKOIO
TEITO130JIAIIEI0 SISl BHYTPIITHBOT Ta 30BHIIITHBO1 130JI41111 CTIH TUIIOBOTO

BUKOHAHHA

[To cyTi, KJIIOYOB1 BIJJIUIM «yTEIUICHHS BHYTPIMIHIX CTIH» Ta «yTEIUICHHS
30BHIIIHIX CTIH» BUKOPUCTOBYIOThCS Y 0araThoX MHpalsix 3apyOlKHUX HAayKOBIIIB
[25-35] sk TexHIYHMU TEepMiH, IO O3HAYA€, SK MOKPUBATTS OCTOHHOI CTIHH
130JSIHHUMH MaTepiajlaMH, ajie OCTaHHIM 4acoM IIei TepMiH cTae 3aranbHuM. Ha
BHYTPIIIHIO CTOPOHY 30BHIIIHBOI CTIHM HAHOCUTBHCA I130JMALIMHUI MaTepial
toBiMHOIO 100 MM (momictupon: 50 MM, ckioBara: 50 mm). Jljis BHYTPIIIHBOT
130J151111 CTIH HA TWJIbHY CTOPOHY TIICOKAPTOHY HAHOCUTHCS 130JILIMHUIN MaTepia
ToBIIUHOWO 50 MM (ckioBara: 50 MM). OCKUIbKM 3aXMCHUN Ta BOJIOTO3aXUCHUMN
JUCT PO3MIIIEHUN Ha 30BHIIIHIA CTOPOHI BHYTPIIIHBOI CTIHOBOT 130JIAii, JIUCT
JO3BOJISIE  3aMOO0IrTH  MPOHMKHEHHIO  BOJIOTOTO  MOBITPS  BCEPEAMHY
TEIJIOI30JISIIfHOrO MaTepiany (KaMm’sSHOi BaTH), SIK TOMEPEAHIN TPHUKIaI,
nokazanuii Ha Pucynok 1.20. 3aBasku Takid KOHCTPYKII CTIHA MOKa3HHUKHU
TEIJI0130JIS1I1T HAa0yIM JTy’Ke€ BUCOKOTO PiBHS IpH KoedilieHTi Temtonepenayi 0,13

(Bt/™” * K).
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Pucynoxk 1.20 - [Ipuknan MeToay BUKOHAHHS KOHCTPYKIIi pyHAaMEHTY 3

BHUCOKOIO TEILIO130JIALIIE€X0

Ha pucynky 1.20 HaBepeHo mpuKiIag MeTony OyAiBHUITBA (DYHIaMEHTIB 3
BUCOKOIO Teruo3ossniero. Illo crocyeTbcsi yTeIuieHHS 30BHIIIHBOI CTIHM JJIs
dbyHIaMeHTiB, TO 130MALIMHMN Matepian ToBIKUHOK 120 MM MOKpPUTHIA
30BHIIIHBOIO CTOPOHOIO O€TOHHOT cTiHM (yHAaMeHTy. Ha mogaTok 1o mporo, Mix
NOBEPXHEI 3eMJl Ta OETOHHOIO IUIUTOI YKJIAJA€ThCS 130JSILIMHMI MaTrepial
toBmmHOIO 200 MM. TerminompoBimHICTE OETOHY, IO BHUKOPHUCTOBYETHCS B
dbynnamenTi, npubmusHo B 10 paziB Ounbllia, HK y JepeBa, 1 OETOH Jieriie

nporryckae terio (pucyHok 1.21).

1000

100
TennonposigHicTe

(Wim-K)

10
1
l 0.1
Tennoisonayiiui
XaPaKTEPHETUKU
spocratoms ismenwnm  0.01
NOKASHUKOM CKnoBaTa epeso cmona cKno 6GetoH  cranb anomiHiin

Pucynok 1.21 - TenioBi BIaCTUBOCTI peNPE3eHTATUBHUX MaTepialliB, 10

BUKOPHUCTOBYIOTBCS B XKHUTII1
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[{s Temmoi3onsiiiiHa KOHCTPYKIIS JO3BOJIAE 3amoOITTH  TOMY, 00
TeMriepaTypa GyHAaMEHTY CTaja TaKowo, K 30BHILIHS aTMOC(EpHa TeMIiepaTypa.
3aBAsku 1bOMY €(EeKTy 3MEHIIAEThCSA BTPATH TEIJia, BUKJIMKAaHI MOTOKOM Teruia
BiJI IEPEB'THOT KOHCTPYKIIi1 10 OETOHHOTO (DyHIaMEHTY.

[Ipu posrisal NpuKIagiB OrOpPOKYIOUMX KOHCTPYKIINA y BennkoOpuranii
[42-55] ta npuitHsTHX 3ac00iB 3MEHBINEHHS eHepronoTpedu OyxmiBens (PucyHku
1.22, 1.23, 1.24, 1.25), Ta 30iiblIcHHS OMOpPY TeIwionepeaadi OyaiBenb, Oyiu
PO3IJISIHYTI THUIIOBI 3araJlbHONPUUHATI 3aCO0M MOJIEpHI3allii OropoayXKylHuux

OyaiBesb ISl IEKUTbKOX CTaHAapTHUX Oy/1BETb.

Pucynko 1.22 — Tunosi x«utioBi Oyaism y BenukoOpuranii 1,2,3.

Jo mogepHisayii Micna moaepHisauii

06nMutoBansHa Lerna

50mm nposopa g

P
— lMopoXXHMHHa HacTiHHa

BHyTpiliHe 6noKyBaHHA
nwvcta 100 mm

‘30BHiLLUHA CTOPOHA

[
BHYTPILLHA WTYKaTypKa HTep'ep

Isonauia
MOPOMHWH

IHTep'ep

777

Pucynxo 1.23 - ImtoctpoBanuii nonepeyHuii nepepis 30BHIMIHBOT CTIHU OY/11BII1

Nel, no MoaepHizartii Ta micisi MoJIepHi3allii.
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Lo mogepHisauii Micna mogepHisauii
30BHilHA 06pobka
gl i Bisyanisaujii
J i ’—‘r ——225MM cyuinbHa
’Wr,,\’l‘ ‘(; Kam'sHa cTiHa
~1 \.r’}\:\:_"?'_ BHYTpilLHA o
: I ITYKaTypKa ; B IHTep'ep
IuTep'ep 30BHiwWHA |
30BHilLHA cTopoya
cTopoHa BHYTpiWHA
isonauis
BHYTpiWHA
LITYKaTypKa

Pucynok 1.24 - ImtoctpoBanmii nepepi3 30BHIMIHBOI CTiHUA Oy/iBii No2

BUMAJIKY, 10 MOJIEpHI3allii Ta MiCJIisi MOJIEpHI3allii.

[o mopaepHisauii Micna mopepHisayii

3O0BHILHIN (@
NUCTOBUIA 36ipHMIA
6eToH

X /m

50mm nposopa 30BHiLHA

100 MM BHYTpiLLHA
6/10K0Ba KOHCTPYKLiA

BHyTpilHA
WITyKaTypKa

lotosi naveni ____[}

30BHILWHA . nE—
Bisyanisauii

cTopoHa IHTep'ep
75 mm 3

isonauis

OO

Pucynox 1.25 - InmtocTpoBanwuii mepepis 30BHIMIHBOL cTiHM OymiBimi No3

BUMAJIKY, 10 MOJEPHI3aIlii Ta MiclIs MOJIepHi3allii.

Crae 3po3yMuIUM, IO HE ICHY€ €JIWHOTO pIIMIEHHS JJIs1 IT1ABUIICHHS
€HEeProe(PEeKTUBHOCTI OrOPOIKYBAJIBLHOTO MPUMIIICHHSI ICHYHOYOTO KHUTJIOBOTO
npuMinieHHs. PI3HOMaHITHICTP MeTOAIB  OYyJIBHHMIITBA LIIOCTPYE BUMOTY
3aCTOCOBYBATH OJIMH 13 BapiaHTIB MOJIEpHI3AIlil BIAMOBIAHO A0 KOHKPETHOTO THUITY
KOHCTPYKIIi Ta OyIMHKY, 3aMICTb TOTrO, 00 HaMmaraTucs CTBOPUTH OJHMH 3
BapiaHTIB Ta 3aCTOCOBYBATH HOTO J0 KOXKHOTO OynuHKy. Bapiant monephizarii
CTIH BUSIBJIIETHCSI 3HAYHO JICIICBIIMM 3a KaiTalbHI BUTpAaTH 0€3 HbOTO, a TAKOXK
3a0e3neuye ayKe KOPOTKUM TePMIH OKYITHOCTI JIJIsl IHBECTOPIB.

[Tigxomu 10 MPOEKTYBaHHS OTOPOKYBATBHUX KOHCTPYKI[IH BUXOATH 3:
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- KJIIMaTHUYHHUX MapaMeTPiB KOKHOTO KOHKPETHOTO BHUIIAJIKY;

- NOAXOAY J10 MPOEKTYBAaHHA OYJiBEJb 3 3aCTOCYBaHHAM TPAJAMLINHUX IS

pETioHy MaTepiaiB;

- 3araJbHOI €KHOMIYHOI CUTYaIIii.

VYTereHHsl CTIH 3CepeuHU Mae psii HenouikiB. [lo-niepiie, nopymryroTscs
BUMOTH IIOAO MAapONPOHUKHOCTI IIapiB MpU BJIAIITYBaHHI OararomapoBoi
CTIHOBOi KOHCTPYKII 30UIBIIYEThCS 3CepeAMHU Ha30BHI. sl 3amoOiraHHs
3BOJIOYKEHHS TETUIO130JIALIT 3 CepeTMHU MOTPIOeH Mapoi30ALiiHuM map. SKio He
00NalITyBaTH HAJEKHUM YMHOM BEHTWISLIIO, HAa Mapoi30JsIiiHOMY Imapi Oyze
YTBOPIOBATHCSA KOHAEHCAT. Tako, MpH po3TalllyBaHHI yTEIUIIOBaya 3 BHYTPIIIHbOI
CTOPOHM CTIH BIH CKOPOTUTH 3HAYHY YACTHUHY >KUTJIOBOI IUIOIIl, TOMY OUIBIIOO

MOMYJISIPHICTIO KOPUCTYETHCS 30BHIITHE YTEIUJICHHS CTIH.

1.5 Anami3 pi3HOBHIIB CHUCTEM YTEIUTIOBaHHS (acajliB Ta TEXHOJIOTIN iX

BUKOHAHHA

VY BIAMOBIIHOCTI 7O HOPMATUBIB JO KOHCTPYKIIM 30BHINIHIX CTIH 13
(dacagHOO TEIUIOI30JSIE€I0 3 BEHTUIBOBAHUM MPOILIAPKOM Ta OMOPSIKEHHAM
1HyCTpIaTbHUMU €JIEMEHTaMU SIBJIsSi€ COO0I0 HACTYITHE KOHCTPYKIIIMHE PIllIEHHS.

[Ilap TenioBOi 1301111 KPIMUTHCS A0 HECYUOi CTIHM, /10 SKOT TEX KPIMUTHCA
KapKac, 10 BKJIIOYA€ KPOHIITEHHHU Ta BEPTHKAIbHI 1 TOPU30HTAIbHI HAIPABIISIOY1
JUTSl HaBIIIyBaHHS OMOPSHKYBAJIBLHOTO 1 MIapy 31 MITy4HUX BUPOOiB. [ '0JI0BHOIO
O3HAKOI BEHTUJIHOBAHMX CHCTEM SIBISIETHCS HASBHICTH MOBITPSHOTO MPOIIAPKY
MDK TOBEPXHSMH TEIUIOI30JII0I0YOr0 Ta OMOPSHKYBAJIBHUX MIapiB. B iHIomy
BapiaHTl OMOPSKYBAIbHUM Iap BUKOHYIOTh 3 CTIHOBUX IITYYHHX BHUPOOIB
(uerynm) 6e3 BUKOPUCTAHHS METAJIEBOTO KapKacy.

Ternoi3o0MsMiiHMIA TTap KPIMUTHCS O CTIHOBOI MOBEPXHI 3 BUKOPUCTAHHSIM
KJIEHOBUX Ta MEXaHIYHUX CHOCOOIB, sIKI MPU3HAYEH] JUIsl 3HUKEHHSI HAIPYXEHHS

BiJl BIACHOT Barv MaTepiainy Ta repeaadi HABaHTKEHHS Ha CTIHOBE OTOPOJIKEHHS.
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OnopsmkyBalnbHUM IIap KpiM HagaHHA ¢acaay MOTpiOHOT apXiTeKTYpHO-
JIEKOPAaTUBHOI BUPA3HOCTI CIYXUTh JJIS 3aXUCTY TEIUIOI30JII0I0YOro Iapy Bijg il
atMoc(hepHUX (PakTOpiB Ta BUKOHYE (PYHKIIIIO YTBOPEHHS MOBITPSHOTO MPOIIAPKY,
TOOTO BEHTHJIAIIMHOTO KaHAITY.
s o0aITyBaHHS OTIOPSIKYBAJIBHOTO'TIApY BUKOPHUCTOBYIOTh
KPIMWIBHUNA KapKac, SKHM 3aKpIITIOEThCS O HECY4oi CTIHM Ta SKUM BKIIOYAE
CUCTEMY KPOHIITEWHIB, BEPTUKAJIBHUX 1 TOPU3OHTAIBHUX HAIPABIISIOUUX.
BentunpoBaHuii MOBITPSIHUNA TPOIIAPOK MK MOBEPXHSAMHU TEIIOI30JIALIT Ta
OTIOPSI/KEHHS TPU3HAUYCHUHN ISl YCYHEHHS! HAKOMUYCHHS Ta BUIAJICHHS BOJIOTH 31
CKJIaJI0BUX.
@dacaaHl TEIIOI30JI00Yl  BEHTUJIBOBAHI CUCTEMHU  XapaKTEPHU3YHOThCS
HasIBHICTIO HACTYIHUX KOHCTPYKTUBHUX CKJIQJOBUX:
- TEIUIO 130JIF0I0YOTO IIapy, KU KPIMUTHCA 10 TMOBEPXHI CTIHOBOTO 1
OTOPOJIKEHHS;

- Kapkacy, sSIKUM KpIIUThCS A0 CTIHU Ta A0 SKOr0, B CBOIO UEPry KPIIUThCS
ONOPAKYBAJIBHUM 111ap;

- ONOPAKYBAIBHUH MIAp 31 MITYYHUX BUPOOIB. MIXK TEIUIOI130I0I0UYUM Ta
OTIOPSHKYBAJILHUM IIapaMU PO3TAIIOBAHUN TTOBITPSIHUHN MPOIHAPOK.

VYci BiIOM1I KOHCTPYKTHMBHO-TEXHOJOTIYHI BUPIMICHHS BIAPI3HAIOTHCS MIXK
co000 HACTYITHUMHU O3HAKaAMM:

- TEIJIO 130JII0K0YMI IIap HalyacTille MPeACTABICHU MiIHEpaJOBaTHUMU

a00 MIHOMOJICTUPOJIBLHUMHU IUIUTAMHU, IOBEPXHI SKUX IMOBUHHI OyTH
MOKPUTI TUTIBKAMU 3 (PYHKIISIMH 3aXUCTY BiJ] MEXaHIYHUX MOUIKOIKCHb
Ta T1Ipo 130J1I00Y0ro 0ap’epy 3 mapo ra3onpoOHUKHICTIO;

- Coco0OM KJICEBOTO KPIMJICHHS TETI0130JIF0I0UO1 TITUTH;

- KOHCTPYKUI€IO KapKacy JUIsl KPIMJICHHS OMOPSKYBAJILHOTO 1Iapy;

- IITYYHUMH BUPOOaMU JJis yIAIITYBAaHHS OMOPSIIKYBAIBHOTO IIAPY;

Sk BUIIHO, 711 BEHTUIILOBAHOT (hacagHOl CUCTEMH BUKOPHCTOBYIOTH MIITHI

MaTepiaiu 3 XapaKTepHUMHU BIIMIHHOCTSAMH.

HaBicHa Temo i30J10104a BEHTWJIbOBaHa CHUCTEMa Ma€ HACTYIHI
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0COOJIMBOCTI.

1.5.1 Amnaii3 HaBICHHX CUCTEM BEHTUJIHLOBAHUX (acajiB

HapicHuii BenTunboBaHMM ¢acag - cuUcTeMa, [0 CKJIAA€Thed 3
OONMIIOBATBPHUX MaTepialiB, sIKI KpIJIATHCS HaA CTaJeBH OLIMHKOBAHUH,
CTaJICBUM HEpKaBilOUM a00 aTtOMIHIEBHM KapKac, KM 3aBUYaCHO 3aKpPIIUIIOIOTh
JI0 HECydYoro Imapy CTiHM a00 10 MOHOJITHOTO TEpeKpuTTs. B 3a3opax mix
OONMIIOBAaHHSAM 1 YTEIUICHHSM BIUIbHO IIMPKYJIIOE TIOBITPA, sIKE MpUOHpae
KOHJIEHCAT 1 BOJIOTY 3 KOHCTPYKIIiH (pucyHok 1.26) [64].

baTpKkiBIIMHOIO HABICHUX BEHTUJILOBAHUX (PacagHUX CUCTEM B X Cy4YaCHOMY
BUTJISII IPUHHATO BBakath HiMeuuwHy (mpoTe cuctemMu yinamTyBaHHS ¢acasis,
CXO0XI1 Ha Cy4dacHI BEHTWJIbOBaHI (pacanu paniiie 3raayoTbes B CKaHIMHABCHKHX 1
kpainax 3axigHoi €Bponu) [64]. [lounnarouu 3 1950-x pokiB, TaM MPOBOJIUIUCS
HAYKOBI1 JOCII/DKEHHs, Oyl pO3po0JIeHI KOHCTPYKTHUBHI €IEMEHTH 1 TEXHOJIOT1s
MOHTa)Ky BEHTWJIbOBaHOTO (hacany.

Ha crorogmimHiii aedp B HiMeuuwHl Bene CBOIO MISUILHICTH Acoriaris
MaTepiaigiB 1 KOMIUIEKTYIOUUX [IJI1 BEHTHJIbOBAHMX acaip, KOXKHI JIBa POKHU
npoBoauThcsd HiMenbka QacagHa mnpemis g BEHTUIbOBaHUX (acamiB. 3
cepennau 90-X pokiB BEHTUJILOBaH1 (pacajHi CUCTEMHU MPUXOJATh B YKpaiHy, 1 3
TUX TP aKTUBHO BIPOBAKYIOTHCS B YKPAiHCHKY OyAiBEIbHY MPAKTHKY.

[Tepuiimu OyaiBiIsSIMU, Ha SKUX BCTAHOBJIIOBAJIMCS HABICHI BEHTHJIHLOBAHI
dacagui cucremu, OynM BEJNIMKI KOMOPH, capai 1 CTaiiHi, TOMY CIIOYaTKy TaKWi
MeTOJ; OOJIMIIIOBAHHS HA3MBABCS «METOJ OOJUIIOBAHHS KOMOP 3 BIIKPUTHUMU
mBaMuy». [Ipu 1boMy MerToxl AepeB'siHe OOJUIIOBAaHHS CTIHW BHUTOTOBJISIIOTH 3
JicomaTepialiB, K1 MATAHSIUCS BIOPUTYJ OJUH 0 OJHOTO, 3 3aKPUTHUMU IIBAMH,
ajie Haropi 1 BHHM3Y Takoro ¢acaay 3ajuIalOTbCs OTBOPH JJIs BIBOJY BOIU 1
BUITAPOBYBAHHS 3alBOi BOJIOTH, SKIO PamnTOM JOI] abo 1HII atMochepHi onaau

MPOHUKHYTh BCEPEJIMHY IIbOTO OOJIUIIOBAHHS.
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- ICHyIO4Ya 30BHIIIIHS HECyYa CTiHa;
- OIIOPHUI KPOHIITEWH 3MPOKIIAIKOIO;
- BepTuKaigpbHui T-noaitonnid mpodiss;

- MIOBITPSIHUM MTPOIIIAPOK;

1

2

3

4

5 - KIIIMeEp;
6 - I100€b;

7 - KPOHIITENH KyTOBOTO MPOdiIIO;

8 - KyTOBHI MpodiJib;

9 - YTEIUTIOBaY (HEe BXOJUTH JIO0 CTAHJAPTHOTO KOMILUIEKTY CUCTEMH )
10 - BiTpo3axHMcHa MeMOpaHa;

11 - dacagHuii KEpaMOTpaHiT.

Pucynok 1.26- KoHCTpYKTHBHI €1leMEHTH BEHTUIIbOBAHUX CUCTEM

yTETUICHHS (acais.

He3pakatoun Ha Te, 0 TakuWi METOJ BHUTOTOBJIEHHS (pacajiB yCHIIIHO
3aCTOCOBYBaBCSI B  OYAIBHMIITBI MPOTATOM  JCKUIBKOX CTOJITh, HAyKOBI
JOCTIPKEHHSI IPUHLUIIB, 3aKJIaJCHUX B MOr0 OCHOBY, oyanucs TUIbKU B 1940-x
pokax. [[yxe ckopo 3'scyBanocs, 0 MPUHIUNHN (YHKIIOHYBaHHS BEHTHIILOBAHUX
dacaniB, BUTOTOBJICHUX IO Il CEpeAHBOBIYHIA TEXHOJIOTIi MEPEeBEpPIIyIOTh BCl

1HII TEXHOJIOT1i OOJIUIIOBaHHS OYy/IiBEJIb, BIIOMI paHillIe 1 IKi BAKOPUCTOBYBAJIHCh
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B ToM yac. Haifikagie, 0 1 CbOrOAHI, IPU yCIX JOCSATHEHHSAX HAyKU 1 TEXHIKH,
TEXHOJIOTI OOJIMIFOBaHHSI Oy/iBeJIb HaBICHUMH BEHTHUJILOBAHMMH (hacaTHUMHU
CHUCTEMaMU € HalTOCKOHAIIIOK 1 HETIEPEeBEPIIECHOIO 3a BCiMa MapaMeTpaMH.

binem panHl gochipkeHHS ToKazaiau [65], mo s CcTiH  OyAiBelb,
BUTOTOBJICHUX 3 IErNIM a00 ILIEMEHTY, CliJi yCyBaTH TPUBAJIMN BIUIMB JOIIIB 1
IHIIUX aTMOC(EPHUX OMajaiB, 3aXHUIIATH TOPUCTY CTPYKTYpYy OyIdiBEIbHHUX
MaTtepialiB, 3 SKUX BUTOTOBJICHI CTIHM, BiJl IPOHUKHEHHS B HUX BojW. HezaxwurieHi
IEerIsiHi a0 IMEeMEHTHI CTiHM BOHMPAIOTh BOJIOTY, SK NMPOMOKAJIBHUN TAIlip, IO
OPU3BOJUTH N0 IXHBOTO TEPEAYACHOTO PYHHYBaHHA Ta HEOOXITHOCTI YacTOTO
PEMOHTY.

Tak BUHUKIA 1J1ed KpPIIUICHHS Ha IMOPHUCTY LEMIsIHY a00 OETOHHY CTIHY
30BHINIHBOTO 3aXUCHOTO €KpaHy. Y TOM ke Yac CTajio SICHO, IO TaKUil 3aXUCHUI
€KpaH Jy’Ke JIETKO 3pOOUTH HE TUIbKU (DYHKI[IOHAIbHUM, aJie B TOM ke 4ac 1 IyxKe
€CTETUYHUM, 10 npukpamiae Oyaismo. Crpapi, SKII0 MOYATKOBA METa 3BEACHHS
TAaKOro €KpaHy YUCTO MPaKTUYHA (3aXUCT BiJ JOILY), TO YOMY O I[bOMY €KpaHy He
OyTH 111€ 1 KpacUBUM?

ByniBenbHI TEXHOJOTIT MPOIOBKYBAIM BIOCKOHATIOBATUCS, 1 pa30M 3 HUMH
imest dacanay SK 3aXMCHOTO €KpaHy JJIsi HECY4YHMX CTiH OY/IBII TeX MpOJOBXKyBajia

PO3BUBATHUCH.

1.5.2 Buau HaBiCHUX BEHTHJIbOBAHMX (hacaliB

B o03m06sienni OypiBenb 3aCTOCOBYIOTHCA PI3HI BUAM BEHTHUIHLOBAHUX
dacanis, 110 BUTOTOBJISIFOTBCSL 3 MarTepiadiB,  AKl  BIIPI3HSIIOTHCS
XapaKTEePUCTHKAMU, (POPMOIO, 30BHIIITHIM BUTJISIOM 1 IlIHAMHU:

- Kepamorpanit sBise co0or0 mTy4HHHd Marepian (pucyHok 1.27),
OTPUMAaHUN METOJOM MPECYBAHHS CIELIaTIbHOI CyMIlIl 1 MOAAIBIIOTO BUIAJICHHS.
[le#i marepian MOBrOBIYHMI, MIIIHHM 1 HE pearye Ha TEpernaad TeMmIiepaTyp.
Kepamorpanit HaliyacTilie BUKOPUCTOBYETHCS B AKOCT1 OOIMIIOBAHHS (hacais.

OcCHOBOIO HABICHOTO BEHTWJILOBAHOTO ¢acaay 3 KepamorpaHita €
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KOHCTPYKIIiA, KA MPUMHKAE J0 CTIHU OYyJIBI1 3 30BHIIIHBOI CTOPOHU. BoHa siBisie
co0010 €eKpaH, BCTAHOBJICHWUW Ha JEAKIM BIJACTaHI B TEIJIOI130JbOBAHOI CTIHH.
Mix eKpaHOM 1 CTIHOIO 3aJIMIIAIOTh 3a30p, KU BUKOHYE BEHTWIALINHI (YHKIII],

BUJIAJISTFOYM HAJUIMIIIKKA BOJIOTH 31 CTIH 1 aTMocdepu Oy IiBIi.

=
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Pucynox 1.27 - KoHcTpyKIlisi HABICHOT BEHTHJILOBAHOI CUCTEMH 3 IUIUTAMU

KEpaMOIpaHITy

TakuM 4MHOM, y BHYTPILIHIX NPUMIIICHHAX CTBOPIOETHCS ONTHUMAIbHUM
MIKpOKJTIMAT 31 30alaHCOBaHOIO BOJIOTiCTIO. KpiM BHBEIEeHHS HaAJIHIIKIB BOJIOTH,
KOHCTPYKLIS YCHIIIHO BHUKOHYE Teruioz0epiraoui QyHKmii. Y I[bOMY BHIAJKY
YTEIJIIOBAY BCTAHOBJIIOETHCS TAKUM UYHMHOM, WI0 3a30p 3aJHINAETHCS MIXK
TEILTOI30JIAIIEO 1 eKpaHoM [66].

- ArnomepaTHa miuTKa ab0 IITYYHUH KaMiHb: CKJIAJA€TbCs 3 CyMiII
KaM'ssHO1 KPUXTH PI3HOTO po3Mipy 1 1eMeHTHoro po3umHy. [loemanye B coOi yci
nepeBaru HaTypajJbHOTO KamMeHIo. [1mnuTu 3 1boro Marepiay JOCHTH BaXKKi, TOMY
BOHM MOHTYIOThCSI Ha KapKac 3 HepkKaBitouoi ctami. [1nutu 31 mTyyHOro kameHro
a0COJIFOTHO THEPTH1 JI0 BCAKOTO POJY BILIMBIB, MOXKEKO00€3IE€UHI 1 JOBIOBIYHI,

- @ibponemenTHi KT (pucyHok 1.28) - ckimamaroTbes 3 IIEMEHTY,
MiHEpaJbHUX HAIOBHIOBAUIB Ta apMYIOUUX BOJIOKOH. Exonoriunuii matepia, 1o
Ma€ BIIMIHHI IITyMO- Ta TEIJIO130IAI1HHI BIacTUBOCTI. OUH 3 HAWOLIBII JICIIEBUX
MartepiamiB g OOJWIIOBAaHHSA, IO HI B SKOMY pa3l HE 3HIXKYE HOro

puBaOJIUBICTb.
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®dibporieMeHTHA TUIMTA - 1€ BUCOKOSKICHWI Martepiaj, BHUTOTOBIICHUU
IpEeCyBaHHSAM IIEMEHTY 1 MiHepaJbHUX HAINOBHIOBa4iB. Marepiall Mae Tiajaky
MOBEPXHIO 1 XapaKTEPU3YETHCS XOPOIIMMH TEIUIO130JIAIMIIHHIMHI BIACTUBOCTSIMU,
HECTIPUUHATINBUMHU JIO MOPO3Yy, BOJOTH 1 CTIHKMHA 10 MEXaHIYHOTO BIUIUBY i

TEeMIIepaTypHUX MEPETaiB.
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Pucynox 1.28 - KoHcTpyKIilisi HABICHOT BEHTHJILOBAHOI CUCTEMH 3

(b10pOLIEeMEHTHUMH TUTUTAMU

Di0ponEeMEHT HETOPIOYHM 1 HE MICTUTh €KOJIOTIYHO MIKIJJIMBUX PEUYOBHH.
3acTOCOBYIOUM IIUTH 3 (P1IOPOLIEMEHTY B ONOPSAIKEHHI BEHTHJILOBAHMX (pacais,
OTPUMYIOTh HE TUIBKHM €CTETUYHUM 1 TPUBAOIMBUI 30BHIIIHINA BUTJISIA, ajie 1 MilTHE
BHUCOKOSIKICHE TIOKPHUTTSI, SIKE TIPOCTY>KUTh HE OJMH JIECATOK POKIB.

AJIOMIHIEBI KOMIIO3UTHI MaHeINi: BUTOTOBJIEHI 3 JIBOX 3a0apBJICHHUX JIUCTIB
TIOMIHIIO 3 3alPECOBAHUM MK HUMH JIICTOM 3 TOJIMEPHOTr0 ab0 MiHEpajIbHOTO
Mmatepiany. Ilaneni maroTh TOBHIMHY Bix 2 10 6 MM, JAOCUTH Jerko rHytbes. Ll
MaHesl MOHTYIOTHCS 3 BIAKPUTUM MDKIIAHEIBHUM CTUKOM Ta YIIIJIBHEHUM CTUKOM
a00 3 BOJIO3aXMCHUM EKPAaHOM Ta BIJKPUTUM CTUKOM. Pi3Hi Momudikaiii
KOMITO3UTHHX NAHEJEe MaloTh Pi3HY CTYIIHb BOTHECTIMKOCTI.

AuntoMiHieBU# BeHTHIIbOBaHUH (acan (pucyHok 1.29) - € camuM mepeioBUM
PIIICHHSM IIOJ0 MOJIMIIEHHS 30BHIIIHBOTO BUIIISINY OyniBellb Oyab-SKUX QopM 1

KOHCTPYKTHUBHUX PIILIEHb.
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Pucynok 1.29 - ®@acan 6yaiBii 3 aMiOMiHIEBUX KOMITO3UTHHUX TMaHEeH

Opniero 3 HalOUIBImIMX TiepeBar ¢acagHUX CHCTEM 3 aTIOMIHIEBUX
KOMIO3UTHUX TIaHENeH € JOBTOBIYHICTh MaTepially BUKOPHUCTOBYBAHOTO TIPHU
MOHTaXI1. AJIIOMIHIA HE CXWUJIBHUU JO BIUIMBY 30BHIIIHBOTO HABKOJMITHBOTO
cepenoBuIa. ANIOMIHIA Ty)Ke KOPO3IMHOCTIWKINA MaTepiaj, TOMy BHTOTOBJICHI 3
HBOTO cucTemMu HapinryBaHHs 1 caml KaceTd Jal0Th MOXJIMBICTH 3a0yTH MpO
dacagai podboTn Ha TepMiH Oubmie 50-Tr pokiB. JIMCT 3 aNFOMIHIIO HA BIAMIHY BiJ
KOMITO3UTHOI TIaHENll € a0CONIOTHO HE TOPIYMM MaTepiaioM (Temieparypa
iaBiaeHHss ctaHoBUTH 660 C), 1m0 103BOJISIE 3aCTOCYBATH JIUCTU 3 aJIOMIHIIO B
OyJIIBHUIITBI OY/1b-SIKOT BUCOTHOCTI.

AntoMiHIEBUM (acaJHUM MaHENsIM MOXHa HajaTh OyIb-sSKy (opmy
BIJIMOBITHO /0 TeoMeTpii OyaiBial abo MoOakaHHSIMHU 3aMOBHHKA, KOJIp JIUCTa
MOKe OyTH OyIb-SKUM 3 KOJHOPOBOI MAJIITPH, IO Ja€ MOXIJIMBICTH, BUOpATH CBIiH
IHUBITyaJIbHUM 1 HETIOBTOPHUI CTHIIb. KpiM TOrO, anroMiHI€EBHI BEHTHUJIHOBAHHIM
dacan BUKOHYE 3axWCHI (YHKIII IO BIAOMBAHHIO EJIEKTPOMArHITHUX XBHIIb.
BinObuBaerncss HabOaraTto OldbIla KUIBKICTH XBHJIb, HIK IETIISHOIO CTIHOIO
TOBIIMHOIO B 1 MeTp. Y CBOIO 4epry, 1e COpUSTIMBO BIUIMBAE HA 3JI0POB'S JIOJIEH,
K1 TIPaIIOI0Th a00 MPOXKUBAIOTH B OyAMHKY.

3py4HICTh 3aCTOCYBAaHHS JIUCTa IMOJSITa€ B TOMY, [0 Ha BIAMIHY BiJ
KOMIIO3UTHOI MaHedl MWoro He moTpiOHO ¢pe3epyBaTH, alOMIHIA Iyxe
IUTACTUYHUM Martepian, JEerko MiJAaeThCs 3rUHAHHIO, HE BHUMAarae CKJEIyBaHHS

KyTiB, Ma€ MaJly Baily, 1110 B CBOIO Yepry 3HWXKY€ HaBaHTa)KEHHS Ha (pyHAAMEHT 1
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HECY4Yy KOHCTPYKLIIO.

AJIOMIHIEBI KOMITO3UTHI MaHEdl JIETKO MOHTYIOTBCS 3 MIHIMaJIbHOIO
KUIBKICTIO BUTpadeHoro yacy. lleit ¢dacam merko oOCIyroByeThCs B MPOIIECi
eKCIUTyaTallii, He BHMAararo4M BEIUKWX THMYacCOBHX 1 MaTepiaJlbHUX BHUTpaT. 3
MOBEPXHI JITKO BUAQIMTH NI 1 CIHIAW BiJ aTMOC(HEpPHUX BIUIMBIB 3BHYANHOIO

BOAOIO.

1.6 AHani3 KOHTaKTHUX a00 «MOKpPHX (acaHUX CHCTEM)

OauH 3 HAWOUIBII JOCTYMHMX 3@ IIIHOK 1 ONTUMAJIbHUX 3 TOYKH 30pY
CIoco0iB yJalITyBaHHS TEII0130JI1I11 acaay - Tak 3BaHU «MOKpui dacam» [67].
B nepmy wuwepry, moTpiOHO BiJ3HAYMTH, IO Ha3Ba TEPMiHY TMOB'sI3aHa 3
TEXHOJOTIEI0 yNalTyBaHHS IOTO (acajHOTO TOKPHUTTA 3 BUKOPHCTAHHSIM
mrykatypku. llepen HaHeceHHSIM Ha CTiHY, SK TOTO BHMAararmTh IpaBUIIa,
pO3BOIUTHCS BOJ010. [IpupoaHiiie 0ysio 6 Ha3BaTH 110 TEXHOJIOT1I0 HE «MOKPOIOY,
a, HAIIPUKJIa/, MITYKaTypHOIO, ajie B MOBI 3 JICSIKUX MPUYHMH NMPUKUBCS CaMe TaKuin
BapiaHT.

Leii cnioci0 Jae TakoX BEJIMKHUI IPOCTIP JUIsl AEKOPYBAaHHS OYJIUHKY, TaK SIK
Marepianu it (QIHIIIHOTO TOKPHUTTS MAarOTh Oaraty KOJIbOPOBY TMAaJiTpy,
3'SIBIISIIOTHCSA HOB1 (hapOyBajbHI CyMIllli, 1110 JalOTh MOXKJIMBICTb CTBOPEHHS 1[1KABO1
dbakTypu, HampukiIaa, MO3aiyHOI, 3 IMITAIll€l0 KaMEHI0 a00 IETeNIbHOI KJIAJIKH,
CTPYKTYpU «Kopoin». TexHomoris MOCTIMHO BIOCKOHAIIOETHCS, 3'SIBUIIHCS
TEIJIOI30ISILINHI TUIMTH 3 €KCTPYJOBAaHOTO IMOJICTUPOIY, Ha TMOBEPXHI SKOrO
3a37aJIeTiib HAaHECEHUM O03100JI0BaTbHUN map. ICHye KiibKa BHUAIB «MOKPOTO
dacamy». BumiiasiroTh Kilbka OCHOBHHUX crcTeM [68]:

- OpraHiyHi - 3 BAKOPUCTAHHSM MIHOMOJICTHPOIY SIK yTeruioBau [69].
ApMYIOYUM TIOKPUTTSM CIY>KATh apMOBaHI Iapud 3 OpPraHikd, a, B SKOCTI
(1HIIIHOTO, BUKOPUCTOBYIOTh CHUIIKOHOBI 200 OpraHiyHi IITYKATYPKHU.

- MinepanpHi - B JaHii cHCTeMi B $KOCTI yTeluioBada .0epyTh
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MmiHepanoBaTHy miauTy [/0]. Apmyrouuii map BUKOHYETHCS 3 CKIIOCITKH, a BXKE
(biHIIIHE TOKPUTTS CKJIQJAETHCS 3 MiHEPaIbHOI 1 CUIIIKOHOBOT IITYKATypPKH.
- Kom6iHOBaHI - 3 BHUKOPUCTaHHSIM IMHOMOJIICTUPOIY 1 MiHEpaIbHUX

matepianiB (pucyHok 1.30) ckiamaeTbCs 3 JEKUIBKOX IIApiB, IO MAIOTh IEBHY

GbyHKIIITO.

Pucynox 1.30 - Cxema «Mokpoi» (acamgroi cuctremu Mokpuii dacan

JUis CTBOpPEHHSI TEIJIO130JIALIHHOTO 1Iapy 3aCTOCOBYETHCS MIHOMONICTUPOI
dbacanHUX Mapok, cepedHs TycThuHa matepiany 16-17 xr/m3, anbTepHaTHUBOIO €
MiHepajoBaTHa TuMTa cepeauboi ryctuHu 120-170 kr/m3. 106 Bu3HaAuMUTH
TOBIIMHY TEIJIOI30JSIIIIHHOTO IIapy CIiJ 3pOOUTH TOYHHM TEIUIOTEXHIYHUN
PO3paxyHOK.

Jlns  BuUpiBHIOBaHHA  moBepxHI  (acamy Ta  HamiiHOi  Qikcarii
TEIJIO130JISILIITHUX TUTUT BJIAILITOBYETHCS apMOBaHMM 1map. BiH cly’)kKUTh OCHOBOIO
JUIST* 30BHILIHIX IIAPIB 1 CKIAJAETHCS 3 KJIEHOBOI CyMII 1 apMyIOUO0i CKIIOCITKH,
CTIHKOI /IO BIUIUBY JIYTIB.

JUIst 3aXMCTy yCiX BEpPCTB 1 CTBOPEHHS JEKOPATUBHUX €(EKTIB CIYKHUTh
GbiHImHUKA - map, I HOro CTBOPEHHS 3aCTOCOBYIOTHCSA INTYKaTypHI CKJIaIu
PI3HOTO TUNY - CWJIIKAaTHI, CUJIIKOHOBI, MiHepaibHi. MiHepaibHy HITYKAaTypKy Ha
3aBepIIAILHOMY €Tari MOHTaXy «MOKporo» dacaay 3a0apBiiol0Th CIeliaTbHUMU
dbapbamu, 4acTO 3aCTOCOBYIOTHCSI CUIIOKCAHOBI IITYKATypPKH, SIKI 3a0apBIIIOIOTHCS

10 HC1H TOBIIII.
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«Moxkpuit» acan nependayae MOHTAK TEIUIOI30JISAIIT 3 30BHIIIHBOTO OOKY
OyIUHKY, OT)K€, KOpUCHA IUIONIA MPUMIIICHHS HE 3MEHIIYEThCS. Y TOM K€ yac
KoM(popTabeNbHICTh KUTJIA MIABUILYETHCS - B XOJIOAHY TOPY POKY CTIHH HE
NPOIYBAIOTBCSI 1 HE MPOMEP3al0Th, TEMIEpaTypa BCEPEIMHI MPUMIIICHHS
PO3MOIIAETECS PIBHOMIPHO. Y CIHEKOTHI Micsii (acagHa cucTemMa J103BOJISIE
YHUKHYTA 3alBOTO HarpiBy KOHCTPYKIIH OymiBii, MIKpOKIIMAT BCEpEAUHI
OyIUHKY 3aJMIIAEThCS KOMQpOpTHUM. BaxinuBo ¥ Te, 10 MOJIMIIYETHCS
3BYKO130JIS11i51 OYAHHKY.

Takum dYMHOM, MOXXHA CKa3aTH, IO 3aCTOCYBaHHA Takoi ¢acaaHol
TEXHOJIOT1i JO03BOJIIE CTBOPUTU 1HAMBIAYadbHUN BUTIAL OyAMHKY, ICTOTHO
30UTBIINTH TEPMIH MOro eKcIutyaTalii i CTBOPUTH KOM(OPTHI YMOBU JJIs )KUTEIIIB

OyIUHKY.

1.7 AHami3 ynamTyBaHHS TEIJIO0130JIF0I0YOr0 MOKPUTTS PIAKUMH CyMillIAMH-

yTemodumMu hapodamu

JIOCATHEHHSI Cy4YaCHMX TEXHOJIOTIM Jajau MOXJIMBICTH OTPUMYBaTH
HaHOMATepiaid 3 Jy’)Ke BUCOKUMH TEIUIOI3OJSALIMHUME siKocTaMH. LI mepeBara
HOBUX MarepiaiiB J[03BOJII€ BIJUYTHO E€KOHOMUTHM Ha onaneHHi. OgHum 3
MOAIOHUX TETUIOI30JISIIIMHUX MaTepialliB € TaK 3BaHa yTeIUToda dapoa.

Cnig BIO3HAYUTH, IO «IPAaBUJIbHA» Ha3Ba JAHOTO TIPOAYKTY - pIIKe
TEIJI0130JIS1I1ITHE TOKPUTTS Ha KepaMiuHiii OcHOBI. A (hapOoro HOro Ha3UBaKTh MO
IICHTUYHOCTI METOAY HAHECEHHS PEYOBHHHU - MAJSIPCBKUM BaJIMKOM, MEH3JIUKOM
a00 MyJILBEPU3ATOPOM.

B ocHoBi ¢apbu nexarh KepamivHi 1 CHIIKOHOBI KYJIBKH MIKPOCKOIIYHUX
Po3mipiB, 3amoBHEHI BakyyMoM: kepaMiuHi MatoTh aiameTp 0,01 MM; CHITIKOHOBI -
0,02 mMM. B'sbkydoro pedoBHMHOIO € CyMiIll Ha OCHOBI JaTekcy 1 akpuiy. Came
BaKyyM, YTBOPEHUW B CEpEeAHHI KYyJIbOK Tpa€ MPOBITHY POJIb B TEIUIO130JIAIIIT,

YTBOPIOIOYH Ha MOBEPXHi, IO YTEIUTIOETHCSA, IIOCh HA 3pa30K TepMoca (aKe caMe
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BaKyyM yCepeIrHi KOJIOU TepMoca 30epirae Boty rapsiaoro JoBruit gac) [71].

3BUYaHUM YTEIUTIOBaY HEOOXIAHUHM, 100 3aroOirTH «BUTIKY» Temia 3
OpPUMINIEHh 3a PaxXyHOK CBO€l HHU3bKOI TEIUIONpoBiIHOCTI. Po3poOHuKH
TEIUIP130J1t0I0401 (hapOu MM TPOXU Jaji, MPUMHSIBIIN 32 OCHOBY TOM (pakT, 110
TEIJI0O € 1H(PAYEepPBOHUM BHUIPOMIHIOBAHHSAM, HE3/IaTHUM MPOXOJUTH 4Yepe3
BaKyyMHE cepenoBuiie. [IpupoaHo, 10 CTBOPUTH HABKOJO CTIHH IITyYHUH
BaKyyM HEMOXJIMBO. AJje 1eil camuii BakyyM MOXIUBO  CTBOPUTHU
MiKpockomiuHuM. [Iy1g 1iporo Mae OyTu mifiOpaHuii ONTUMATBHUN CKJIal, SKUN Ou
MOB's3yBaB OM MiXK COOOI0 HAMMEHINIOTO PO3MIpYy BaKyyMHI KYJIbKH, HE Ial0UYU
TEIUTy BUXOJAUTH Ha30BHI.

Hapomxkenns pinkoi TEaoi3ofsiii movanocs 3 JOCTIHKEHb 1 MOIIYKiB
NUIAXIB JJIS 3HUKEHHS EHEProBUTPAT 1 €(PEKTUBHOTO BUKOPUCTAHHS IMajuBa.
bepyun ypoku y mpupoju, JIIOAMHA JABHO 3pO3yMisa, IO HaWKpall MeXaHi3MHU
30€peKEeHHs Terjia MOTPiIOHO 3amo3uuyBaTH caMe B Hel. AJKe BCIM BIIOMHM 31
HIKITBHOTO Kypcy (i3uku TOM (DaKT, M0 BaKyyM € 1JI€AIbHUM TEIUIO130JIITOPOM.
BiH He mpoBOIUTH TEIIO, TOMY 1110 HE Ma€ MOXKJIMBOCTEHN JIJIsl MOI0HOT nepeaayi -
MICTKIB XOJIOTY.

OpHi€o 3 TPUYMH BUCOKOTO IHTEPECY J0 PIAKOT TETUIOI30JISIli OCTYXUB
TPYJOMICTKHI MOHTaK BEHTHJIbOBAHHUX (pacaiB, a TAKOX 1 MpoOjeMa yTeIUIeHHS ;
dacamiB crapux OyIMHKIB. AJKE SIKIIIO BUKOPUCTOBYBATU 3BHYHI yTEIUIIOBAYi, TO
Ha Takl BaplaHTW MOTPIOHI 3HA4YHI (PIHAHCOBI BUTPATH, IO 3a JTAHUX OOCTABUH
Majo IMOBIpHO. A B pa3i 3acTOCYBaHHS TEIUIOI30JALINHOT (apbu ycs 3amaua
3BOJIUTHCS JIO TOTO, III0 HEOOXITHO TUIbKK TTodapOyBaTu.

[TpuHmn «poOoTHU» TEro130/040i (apOu mpudIM3HO Takuid. Tero,
OyJIyun BHUIPOMIHIOBAHHSAM 1H(GPAUYEPBOHOTO CIEKTPY, HE MOXKE MPOUTH Kpi3b
BaKyyM, TOMY, III00 yTpUMATH TEILIO, MOTPIOHO HA oBepxHi cTllu momicTuTu map
BaKyyMy; caMe TaKUM IIapoM 1 € HOBa ¢apoa.

Kepamiuni Ta CHJIIKOHOBI KyJbKH, Mar4u pi3HI QYHKIIi, B LIJIOMY
3a0e3neuyoTh MNOTPIOHMN edekT - 30epiratore Ttemno. Kepamiuni chepu

aKyMYJIOIOTh TEIJIO 1 YTPUMYIOTh HOro, a CUJIIKOHOBI B1I0MBalOTh 1H(pauepBOHE
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BUIIPOMIHIOBAHHS 1 MOBEPTAIOTh TEIJIO HA3aJ A0 HOTO BUIIPOMIHIOIOUOI MOBEPXHI
(6mu3bko 80%). Jlesiki, 3 BATOTOBJICHUX HA CHOTOAHINIHIN IeHb Ternodap0, MaloTh
TAaKOXX BJIACTUBICTh HE TIIBKH ; MOBEPTATH TEIUIO, ajieé 1 BUIAAISATH HAJIUIIKA
BOJIOTH 3 TIOBEPXHI, 3aXHUIIAI0YH i BiJ KOPO3ii.

[Ipuniun poGoTH OO HAaHOMATEpialdy I'PYHTYEThCA HA TOMY, IO Oyib-
KA 00'eKT, SKUM BuAIge iH(ppadepBoHe BHIIpOMiHIOBaHHS (Terwo) [71],
0€3MOBOPOTHO HOro BTpadae. Yci BIOMI JO0 IOTO MaTepiaau sl YTeIUICHHS
JSUTH 32 IPUHITUIIOM T 3aTPUMYBAHHS TEILIa, IPUOUPAIOYH MiCTKH XOJIOTY.

Temnoizomoroua (apba, Marouyu SICKPaBO BHPAXKEHUN TETUIOBIIOMBAIOYHIMA
edekT, 1 HE TUIBKM HE IMpOIyCcKae Terwio, ajie 1 moBeprae Hazax Ao 70%
1H(ppayepBOHOrO  BUIpPOMIiHIOBaHHS. [loniOHuiA  epexkr  TermioBiIOMBAaHHS
Terwioi3ousMiitHa  ¢apba oTpuMye 3a pPaXyHOK BakKyymy, SKUH TIPUCYTHIN
BCEpEMHI HArNOBHIOBaua. Y BaKyyMi IIBHJIKICTh PyXy XBHIIb 1H(ppauepBOHHX
J1arma3oHiB 301IbIIYEThCSL TUCSTYOKpaTHO. Tomy Tuibku 30% Bunapyetscs, a 70%
B1/110'€THCS 1 IOBEPHETHCS HaA3al.

{1 ta iHmI mepeBard Takux (apd MO3BOJAIOTH MIBUAKO, €(PEKTUBHO 1
€KOJIOTIYHO Oe3MeYHO MPOBECTH yTEeIUIeHHs (acajliB, CTiH, axiB 1 Oe3iul 1HIIUX
MOBEPXOHB 1 00'€KTIB.

VYremntoroua (apba - 1e yHIKaTbHUNA HAATOHKUN 130JSUIMHUNA Martepiai.
Kpim Toro, mokputtsi 3abe3nedye JOBrOBIUHY CTIHKICTh MOBEPXHI 10 BOJIOTH I
AHTUKOPO31iH1 BJIAaCTUBOCTI. barato B YoMy Taki SIKOCTI MaTepialy. € HaCIIAKOM
HOro 6araTOKOMIIOHEHTHOT'O CKJIAAy, B IKMM BXOJSATh HE TUIbKM KepaMIuH1 KYJIbKH
Marnoro miameTpy, 3amOBHEHI BaKyymMoOM, aje 1 pi3HI 100aBKU, KaTajai3aTopH 1
¢ikcatopu. OcHOBY Martepiany (B OCHOBHOMY) CTaHOBUTH aKpHUJI, TOMY HaHECEHHSI
MOKPUTTSI MaJIO UMM BIJIPi3HIETHCS Bij (papOyBaHHS 3a JOIMOMOTOI0 PO3MUITIOBAaYa
abo mansapHoi HITKM. HaHneceHuit TOHKUM mapoMm 70 2 MM , Yy JCKIJIbKa IIapiB,
Martepian 3a0e3neyye JTOBrOBIYHICTh 1 TEIJIOI30JIALIMHI  BIACTUBOCTI, IO
MEPEBUIIYIOTh TOKA3HUKH TOMYJISPHUX 130MAIiiHUX MatepianiB. [IpuumHoro

HU3bKOT TEIJIONPOBIJTHOCTI € HE TUIBKA PO3PAIKEHE TMOBITPS B KEpPAMIYHHUX
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KyJbKax, a i caMi KepamiuHi KyJbKu (1XHs TertonpoBiAHicTh B 30 pa3iB MeHIle
TEIUIONPOBITHOCTI MOBITPS 3a JAHUMHU JIOBITHUKA (DI3UYHUX BEJIUYHMH).

[TpunaIMnM poOOTH YTBOPEHOTO MOKPUTTS BPAXOBYIOTh TPU IMUISIXH, TIO SIKUX
B110yBarOThCS BTpaTH TeILIa.

[umu  misgxamMu €  TEIUIONPOBIJHICTh, KOHBEKIE 1 TMPOMEHEBE
BUIIPOMIHIOBaHHs. Y TEPIIOMY BHUIAJKy Mepexia BiAOyBaeTbCs Bia OUIBII TETUIOT
JI0O MEHIII TeIUIoi TOBEpPXHI 1. NUIIXOM TMepeaadi KIHETHYHOi eHeprii (He
BiIOYBAETHCS TIEPEHECCHHSI PEUYOBUHU). Y JPYroMy BHUMAJKY, SK B piguHax abo
raszax, BiZIOyBa€ThCsS TICPCHECCHHS PEYOBHHH. A B TPEThOMY BHUIIAIKY BTpPATH
Teryia BiIOYBAlOThCS 3a PAaXyHOK BHUIIPOMIHIOBAHHS TUIOM €JIEKTPOMArHITHUX
XBUJIb, TIPU SIKOMY BHTPAYAETHCS BHYTPINTHS €HEPTiS PEUOBUHU, IO | MPU3BOINUTH
JI0 3HWKCHHS TEMIIEPATYPH.

Tak gk TepMOAWHAMIYHI CHUCTEMU IMpParHyTh 1O CTaHy pIBHOBaru, TO
130J1SIIMHUI MaTepiall Oy[e TUM KpauluM, YuM €(EeKTHBHIIIE OJIOKYIOThCS LUISXH
TEIUIOBII/Iaul, SIKI HEMHUHYYE BiI0YBAarOTHCS BHACHIJOK HEOOX1THOCTI TEIJIOBOTO
OajaHCy MIXK HarpiTUM TIJIOM 1 HaBKOJMIIHIM cepefoBuiieM. OCHOBHUM
Koe(dilieHTOM, SIKMA BKa3ye€ Ha 3/IaTHICTb PEYOBMHHU BIJJIaBaTH TEIUIO, €
koedimieHT TerioBianadi. Yum Burie meid KoedilieHT, TUM JIETIie BiI0yBaEThCS
OOMIH TEIJIOM MiX TUIbM (p€4OBMHOI0) 1 HABKOJIMILIHIM CEPEAOBUIIIEM.

[ToxputTsi Temno3zaxucHoo ¢GapOor0, 3aBAsKA CBOIH 0araTOKOMIIOHEHTHIM
CTPYKTYpl, IPAKTUYHO HIBEJIIOE yCl TPHW 3rajiaHi nuisixy BTpaTu Termjaa. OCHOBY
Marepialy Ha OCHOBI AaKpWJIOBOI CKJIaJar0Th YHIKaJbHI KepamiuHi cdepu,
3aIOBHEH1 PO3P1IHKEHUM TOBITPSIM.

[upoko BIIOMO, LIO MOBITPA 1 Kepamika, caml MO €00l € MOPIBHSIHO
HEMOTaHUMH Teruioi3oJsiTopamu. [IpoTe, oHOYaCHE BUKOPUCTAHHS IMX PEYOBUH
y BUTJISII TIOPOKHIX KYJIBOK 3 PO3PSTHKEHUM TOBITPSIM, YTBOPIOIOTH HA TIOPSIOK
Kpamuii pe3ynbTaTt. bimsbko ; 4/5 matepiany dhapOu CKIagaeThes 3 MUX TPaHyI,
10 MPAKTUYHO HIBETIOE BTPATH TEIUIA, a/pKEe Ha B'SKydl KOMIIOHEHTH 3 BHCOKOIO

TEIUIONPOBITHICTIO TpUNaace Juiie 1/5 Bl BCbOTO MOKPUTTS.
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VY cBOIO yepry moBiTps, SIK€ 3HAXOAUTHCS B MOPOXKHIX cepax, B 3HAYHIN

MIpl CKOpOYy€ KOHBEKTHMBHY CKJIaJIOBY BTpaT Temuia. Ilpu npomy B 3acTuriomy
BUTJIAJIl MaTepiai BHACIIOK MOJIMEpH3allii OTPUMY€E CTPYKTYpPY 3 MiHIMAJIbHUM
BUIPOMIHIOBaHHSM IMPOMEHEBOT €HEPTii 3 TOBEPXHI.

JlaHi BIACTUBOCTI JJO3BOJISAIOTH HA3MBATU €M MaTepian HE YTEIUIIOBAadyeM, a
came TernIo i30asaTopoM [ 71].

[HmuMu  crmoBamM, #Woro e(EKTUBHICTh HE MPOIMOpIiHA TOBIIUHI
yTEIIIOBaya, TaK SK OJOKYIOTbCS HE TUIBKH TEIJIONPOBIAHICTh, allé TaKOX
KOHBEKIIis 1 TPOMEHUCTE Ta BHUIPOMIHIOBaHHSA. B pe3ynbrari TOKPUTTA
TEIUIONPOBO/IIB MaTepiajioM TOBILMHOIO BChOTO 1-6 MM Ja€ He MeHIINN edeKT, HIK
nOKpUTT 50 MM 1 OUIbIIE CTAHAAPTHUM YTEIUTIOBA4YEM y BUIJIAAI MiHepalbHHUX

IUTAT a00 BaTH.
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PO3/I1L 2.

AHAJII3 TEXHOJIOI'TI EOEKTUBHOI'O VTEIUIEHHS ®ACAJIIB
CYUACHMUMU MATEPIAJTAMUA

2.1 Amnaini3 TeXHOJOTI MOHTaXy CUCTEM YTEIUICHHS

2.1.1 TexHoJsoriss MOHTa)Xy HaBICHUX BEHTUJIbOBaHUX (hacaiB

BnamryBanHsT cucteM BEHTWIbOBaHMX (acaliB BUKOHYETHCSA MICIsA
PO3MITKM TIOBEpXHI CTiHM OyxAiBial. B HEOOXiIHUX MICHSIX MOHTYIOThHCS
KpoHIITeHHHU. [Ipy MOHTaXl HaBICHUX BEHTWJIbOBAaHUX (acaaiB KpOHIITEHHU
BCTAHOBJIIOIOTHCSI 4YE€pe3 MNApOHITOBUM TEPMOpPO3PUBHUM €JIEMEHT J0 CTIHU 3
BUKOPHUCTAHHAM aHKepiB. [10J10’keHHS KpOHIITEHHIB (PIKCYeEThCS 3a JOIOMOTOIO
QIIOMIHIEBOI 11ai0H, siKka crpuse 30LIBIIEHHIO MIIHOCTI By3jia B muioMy. Ilicis
TOrO, SIK JaHl €Taly HPONIEHI paleNiolloK aHKepa PEKOMEHIYEThCS MOKPUTU
dapboro, sSKa BHUCTyMmae JOAATKOBUM 3aXUCHUM (aKTopoM CHCTEMU Ta
NEPEIIKOIKAE PO3BUTKY KOPO3Ii.

JIOTpUMyIOYUCh ~ TEXHOJIOTIT  YCTAaHOBKM  BEHTUJILOBAaHUX  (acanis,
yTEIUTIOBaY MOHTYEThCS Ha (pacagi OyniBil 3aBASKH CHELIATbHO MPU3HAYCHUM
MJIACTUKOBUM aHKepaM, CEepJACYHUK SKUX BUKOHAHHMM 3 mojiaminy abo crami. 3a
IHCTPYKITIEI0 Yy CTiHI BUCBEP/UIIOIOTH OTBOPH, B SIKI BCTAHOBIIOIOTHCS aHKeEpa,
KaIleJIOIIKHU SKUX T00pe MPUTUCKAIOTh TUTUTH A0 (dacamy.

YcranoBka HampsMHUX Ha ¢acaj 3IIHMCHIOETBCS 3TITHO 3 MPOECKTOM.
KpinneHHs 10 KpOHIITEHHIB B1IOYBAETHCS 32 JOMOMOIOO 3aKJIETIOK.

MoHTax o0MuIFOBaHHS BEHTHJILOBAHOTO (hacamy.

HagimryBannst pacagHux Kacer.

[lepenq mouarkomM ycTaHOBKM (acagHOl KaceTh BEepXHI HANpsAMHI
BUCTABJISIIOTHCS B IPOEKTHE TOJIOKEHHS 1 KPIIUIATHCA 32 JOTIOMOTOK0 MOHTaXKHHX

rBUHTIB. HWKHIN piBeHb KPIIUIATH BUIE MPOECKTHOTO IMOJIOKEHHS TAKUM UYHUHOM,
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00 Oyn0 MOXKIMBO HaBiCUTH (acaJHy KaceTy Ha BepxHl1 HampsimHi. [Ipouemypa

HaBillyBaHHA (acaJHUX KaceT TPUBAE TaKUM YHWHOM, IO HHUXHIA pIBEHb
3aBOJIUTHCS B TPOpI3 yTpuMyBada (hacagHUX KaceT J0 (IKCYHUOTro IMOJIOKEHHS,
MOTIM KaCeTH 3aKPIIUIIOI0THCS KOHTPTrBUHTAMH.

[Ilo6 HaBICUTH IIIUTH KepaMOrpaHiTa, CIOYaTKy IOTPIOHO BCTaHOBUTHU
KIHIIEBI KIsIMMEpH. BOHHM KpIIUISAThCS A0 NPOQiIio, B SIKHH BCTaHOBIIOIOTHCS
I'YMOBI YIIUIbHIO - Bayl. B KiHIIEBUI KJISIMMEp KPIMMUTHCS KepaMOoTrpaHiTHA IUINTA,
MICTS I[bOTO BOHA BCTAHOBIIIOETHCS BEPXHIMH MOBOPOTHUMH KIISIMMEpPaMH 4epe3
na3u HanpsMHOI. [1oTiM 0 BepXHIX KISAMMEpIB BOPUTYI KPITUIATHCA AUCTAHIINHI
KIsMMepd. BukoHaBmm 11 fii, 3MIMCHIOETBCS MOHTX HIDKHIX TOBOPOTHHX
KJIIMMEPIB JIPYTOro psiAy KepamorpaHiTa MO TOpPU30HTami. Y ma3u MpoQiiro
BCTaBIIAIOTHCS T'YMOB1 YIIUIbHIOBAYl 1 T.J. BepxHiil kpaill miuTH KepaMorpaHita
OCTaHHBOT'O TOPU3OHTAIILHOTO PSIY KPIMUTHCS KIHIIEBUMH KIISIMMEpaMHu.

MoHTaX OMOPSKYyBaIbHUX KaceT.

HwxHsg yacTuHa  BEpXHBOI KaceTh  BCTABISETHCS B 3aMOK 3
HI[YEPO3TAUIOBAHOIO KACETOI, a BEPXHSI YACTHHA KPIMUTHCA CAMOHAPI3aA0YUMU
IBUHTaMU JI0 HAIIPaBJISIOUMX KapKacy.

3 yacoM BIIOYBAEThCS «CIHOB3aHHS» MIHEPATIOBATHOTO YTEIUTIOBAaYa 110
CTIHI.

30ipHI KpOHIITEHHW MJIs PpETyJIOBaHHSA BIJACTaHI Ta 3a0e3MeUYCHHS
HaIpaBJISIIOYUX B OJHIM TomuHi. Ha KpoHIITEWH o/1BatOTh MpUTHUCKAYl s
KPIIJIEHHS TUIUT YTEIUTI0BAaYa MICis IXHbOTO HaBIITyBaHHS.

[TepeBaru HaBiCHUX (hacaTHUX BEHTHJIHLOBAHUX CUCTEM [72]:

- eHeprozoepexxeHHs. HaBicHI BeHTWJIbOBaHI (acaau - cydacHa
pecypco3o0epiraroya TEXHOJIOTIS, sKa JIoBella CBOKO e(eKTHBHICTh. Burtparn
eHepropecypciB OymiBiIl 3 BCTAHOBJICHOIO CUCTEMOIO BEHT(ACaIB 3HUKYIOTHCS 10
30%. BignoBigHo 10 mpoBeaeHUX AochimxkeHb OyaiBias 3 HB® ocrturae, abo
HarpiBa€eThCs y 6 pasiB MOBLUIBHIIIE, HIK 3BUYAiTHA MIETIIsTHA OY/TiBIIS.

- TpUBaJIUi TepMiH ciyx0u. Ha BiqMiHy BiJ IITyKaTypHUX (acasis, aKi

MOYMHAIOTh PYHHYBATHUCS Yepe3 3-5 pOKiB, Ta BTPAYarOTh CBii 30BHIIIHIN BUTIIS
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e paHilie, TEPMiH CIyX OH BEHTWILOBaHOTO (hacamy craHoBuTh 30-50 pokiB B
3QJIKHOCTI BiJl OOJUIIOBAILHOTO Matepiany. [Ipu nmpomy aoriss 3a BeHTdhacaaoM
JIOCUTh TPOCTHHA - 3BUYAWHE BOJIOT€ MPUOMpaHHS, MPHUOJU3HO TaK caMmo, SK 3i
CKJIOM.

- mBHUAKa OKyMHHICTh. IlITykaTypka memieBie HaBiCHOT BEHTUIIHLOBAHOI
KOHCTpyKuii. OfgHak 11 ekcIuTyaTariss oOlWIeThCS MOpOXkKYe, TOMY IO 3a)xaaae
Perymsiproro ¢apOyBanns 1 uniieHHs dacany. Kpim nporo, dacan okynuTucs 3a
PaxyHOK 3HWXEHHS BUTpaT Ha €Hepropecypcu (OmalieHHs, KOHIUITIOHYBaHHS 1

T.J.).

MOHTaX B Oynb-IKui 4yac poky. Ha BimMiHy BiJ IITYKaTypHUX POOIT,
Kl 1 TPOBOJATHCA B TEILUTy MOPY POKY, MOHTaX BEHTUJIbOBAaHUX (acaiiB He
3aJIeXKUTh BiJl £ MOTOJTHUX (HAKTOPIB;

- YVHIBEPCAIBHICTh  KOHCTPYKIIIHA. VYCl €JEeMEHTH BEHTWIHOBAHOI
dacanHoi cuctemu : € YyHiBepcalbHUMH. lle 103BoJsie JieTKO BUPIITYyBaTH
HANCKIIQHIII apXITEeKTypHI 3aBJaHHs, CTBOPIOIOYN Oyb-5KI TUIIUM MOBEPXOHb BiJl
TCOMETPUYHUX, JI0 TUITABHHUX 1 BUTHYTHX;

- noKekHa Oe3neka. Matepianu, 3 SKMX MOHTYETbCS BEHTHUJILOBAaHUMN
dacay BITHOCATHLCS A0 KaTeropii HEropr4ux ado c1ado roproyuXx;

- nofaTkoBa  mryMoizouismis.  HaBicHi  ¢acagu  Takox — MaroTh
3BYKOI30JIAIIIHI BJIACTUBOCTI, IO OCOOJMBO aKTyaJlbHO ISl OyAWHKIB, IIIO
MEXYIOTh 3 TYYHUMH BYJIUIIMHU, aBTOCTPaIaMH 1 T.].

- Oyap-skuil Konip obnuitoBanHs ¢dacany. Ha BiaMiHy BiJl 1HIIMX THUITIB
dacaniB, ne YHHMKAOTh TEMHHX BIATIHKIB, 100 OyaiBIsS HE TeperpiBajacs,
HaBICHIM BEHTHUJIHLOBAHWM CHCTEMaM, 3aBISKH BEHTHIIALII BIAETHCS YHUKHYTH
Takoro mneperpiBanHsa. Kpim 11p0ro, Ha BIAMIHY- BiJl IITYKaTypKH, MaTepiaiid, 110
BUKOPHCTOBYIOTHCS JIJISl HABICHUX BEHTUJIHOBAHUX CHCTEM HE BUTOPSIIOTH HA COHIII
3 9acoM;

- BIJIMOBIIHICTG eKocTaHmapTam. CucrteMa HaBICHMX BEHTUIILOBAHUX
dacaniB HE MICTUTh WIKIJJIUBUX ISl JIIOJAWHU 1 HAaBKOJHUIIHBOTO CEPEOBHUIIA

PEYOBHUH 1 KOMIIOHCHTIB;
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- MIBUAKUHN neMoHTax. KoHCTpyKiist mpocTa He TIIBKK B MOHTaX1, a i
neMoHTaxi. Hampukian, B pasi nepeOyaoBu ab0o peKOHCTPYKIIii yacTuHa (acamy
MOXe OyTH JIEMOHTOBaHa, WPUYOMY OOJMIIOBAIGHI MaTepiald  MOXYTh
BUKOPUCTOBYBATHUCSI TTOBTOPHO.

Henomiku:

- KUIBKICTh KPOHIITEWHIB KpIIMJIEHHS ICTOTHO BIUIMBA€ HAa 3HAYCHHS
Koe(dillieHTa TEIUIOTEXHIYHOI OJHOPIAHOCTI: MNpuU  30UTBIIEHHI  KUIBKOCTI
KPOHILTEIHIB BiJ] OHOTO JI0 YOTHPHOX Iei KoeditieHT 3HmKyeThes 3 0,93 mo 0,76
y pa3i BUKOHaHHS KpOHITEHHIB i3 ctami 1 3 0,83 mo 0,56 gKkmo KpoHIITEHHU
BUKOHAHI1 3 alioMiHi0. Ha mpakTuIl KuTbKICTh KPOHIITEHHIB Oye HEe HIKYA HiXK
JBa, B OUIBIIOCTI BUMAJIKIB iX Oyze OUIbIIE TPhOX.

VY Takux BUIAJIKaxX 3HAYCHHS Koedilli€HTa TEIUIOTEXHIYHOI OJHOPITHOCTI
Oyne Menme 0,8 SKIO KPOHIITEHHHW BHUKOHaHI 13 craymi, 1 MeHme 0,6 SKIo
KPOHIITEHHU BUKOHAHI 3 alOMiHIIO. Pe3yiapTaTé po3paxyHKIB IMOKa3ylOTh, IO
3a0e3MeUYeHHs] HEOOXIAHUX 3HAYEHb omopy Teronepenayi ¢acamaip 3
BCHTHJILOBAHUM TOBITPSHUM 3allopom € HE TakuM ; MMPOCTHM 3aBIaHHSM. Brums
METaJIeBUX KPOHINTCHHIB BEJIbMH ICTOTHHH, IO MNPHUBOAHWTH JO0 HEOOXITHOCTI
30UJIBIIICHHS TOBIIMHM apy yTeroBada 10 50%, a 1ie o3Havyae 301IbIICHHS I[IHHA
Ha yTerioBay B 1,5 pasy.

- ycajka 1 gedopmaiiis mapy yTeriroBaya.

- BoJloNIOTNIMHAHHA. Yepe3 minHU (acaaHoro OOJUIFOBAHHS TiJI 4Yac
BOJIOTO1 TMOTOJM BOJA HEMHHYYE MPOHUKAE BCEPEAUHY CHUCTEMHU. Po3myrnryBaHHS
BaTSHOI'O MaTepialy B mpoiieci aedopmariii mpuBOAUTh A0 HaOyXaHHS TUIUT TIO
TOBILMHI, BHACJIJIOK YOTO B CHUCTEMI1 BEHTUJIHLOBAHOIO (hacaay CKOPOUYEThCS
MOBITPSHUN 3a30p, MOTIPIIYETHCS BEHTUJIAIIS, MPOIIEC BUBEACHHS BOJIOTH 3
yTeTUTIoBayva.

- BUHECCHHS IIKIJJIMBUX BOJIOKOH B HABKOJUIIHE cepenoBuiie. B
pe3yNbTaTi } BTpaTH Macu 1 3HIKCHHS MIITHOCTI MaTepially MiHEpaIOBaTHUX TUIUT

YaCTHHA BOJIOKOH . JIJAMAETHCS 1 IMEPETBOPIOETHCS HA ITAJL.
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- BHCOKa BapTICTh TexHOJOT1i. [IopiBHIBHUN aHaMi3 LiH MMOKAa3ye, 10
BapTICTh peaiizalli BeHTdacaaiB Maike B 3 pa3u IEpEeBHINYy€E BapTICTh IAIINUX
TPaJAMIIITHUX METO/IIB.

- HEOOX1IHICTh B TOYHOCTI JOTPUMYBATH TEXHOJOTII0 YCTAaHOBKH Ta
pO3MipH.

- HEOOX1THO BHKOHATH CKJIAJHI PO3pPaxXyHKH TOBIUIMHM YTEILIIOBaya,
MOBITPSIHOTO 3a30py MK BEHTHUJILOBAHUM (PacajioM i CTIHOIO.

Pestomyroun Bce BHINE CKa3aHe, MOXKHA KOHCTaTyBaTH, IO CHCTEMa
BEHTWJIbOBAHUX (pacaqiB, Marouu psijag HEAONIKIB, HE Jyke e(peKTUBHA B
KJIIMAaTUYHUX yMOBaxX YKpaiHu, O€3yMOBHO HE € ONTHUMAJIbHUM BHUOOPOM JIJIst
MacoBOTro OYJIBHHUIITBA SKICHOTO OIO/KETHOTO *uTia. Ll cucrema siBHO mporpae

HOpiBHHHO 3 AYKC TIOMHUPCHOK CUCTCMOIO «KMOKPHX» (b&C&IIiB.

2.1.2 TexHOJIOTisl MOHTAXY «MOKpPOTO» (hacay

«Moxkpuit» dacax MOHTYEThCSA JeKiIbKOMa criocodamu (pucyHok 1.31):

- dikcarrist 3a 10MOMOTO0 JI00ETIB - el CIOCiO MIAXOAUTH I TOHKUX
11apiB IITYKAaTypPKU;

- KpIIIJICHHSI 3a JIOTIOMOTOI0 PYXOMHX IIIApHIPIB - JlaHa CHUCTEMa
MOHTa&Xy MiJliIe Il MOBEPXOHb TOBIIMHOKO 30 MM, 3aBISKM il yTEIUIIOBaYy
MepecyBaeThCs 1 3SMEHIITYE HaBaHTAXKEHHS Ha (acan;

- MOETHAHHS JIBOX BHJIIB KPIIUICHHS - Ar00enl Ta Kiroda cymint. Ilei
croci0 HalOUIbLI MOUIMPEHH. YTEIuIIoBad KPIMUTHCS HA CTIHY 3a JOMOMOIOIO
KJICF0UOi cyMiIi 1 (hIKCyeThCs Mr00eassMu. [HOMI BiT OCTaHHIX MOKIIMBO OOINTHCS,

B JJAaHOMY BHITaJIKy MOBa WJie TIPO PiBHI CTIHU, SIKUX, B IPUHITUII, HE TaK O6arato.
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Pucynok 2.1 - TexHonorist MOHTaXy MOKpOro ¢acaay

[Tpu MOHTaX1 CIiJ] AOTPUMYBATHUCS KUTBKOX TPABUIIL:

-pO3TalIOBYBaTH YTEIUIIOBaY B IAXOBOMY TOPAJKY, TaKe PO3MIIIECHHS
3HIKY€ PU3UK TPIIIMH Ha QIHIIIHOMY MOKPHTTI;

- BCTAaHOBIIIOBATH JO0EII MiCJi BUCUXAaHHS KJICIO.

[lepmuM eTarioM MOHTaKHUX POOIT € peTesibHa MiAroToBKa moBepxHi. CTiHy
CHiA OYUCTUTH Bif muiy 1 Opyay, BUAAIUTH BHUCTYIAIOUy 31 CTIHM apMaTypy,
HAJUTUIIKY PO3YMHY B LETJISHIN KA1, OyIb-sKi BUCTyal04ul MeTaJeBl €JIEMEHTH.
B pesxux BUMagKax MOXYTh 3HAIOOUTHCS PEMOHTHI POOOTH, HANIPUKIIA, SIKIIO B
cTiHli € TtpimuHU. [linroroBneny cTiHy OOpOOJSIOTh TIPYHTOBKOI, 11100
3a0e3reunTd HajAiliHe 34YeIUIeHHs YTeIUlioBaya 3 TMOBEpxHE CTiHW. Hendano
BUKOHAHA MIATOTOBKA CTIHU MOYE MPUBECTU B KPAILIOMY pa3l A0 MOSBU IUIAM 1pKI,
a B TIpIIOMY - 10 TOBHOTO OOBaJICHHSI CUCTEMU TEIUIO130JIAIII].

[ToTiM MOTPiOHO 3MOHTYBATH HOKOJBbHUN MPOQiib 1 €IeMEHTY BIKOHHHX
3IIMBIB.

[{okopHI TUIAHKK BCTAHOBIIOKOTHCS CTPOrO TOPU3OHTAIBHO 1 CIYXKaTh
OCHOBOIO [UIsl 3aKjaJKd Mepuoro psaxy yremmoBada. [loTpiOHa pockoHana
YCTaHOBKA «KOCHMHOK» M0 KyTaX JBEpPHHX 1 BIKOHHMX HpOPi3iB, B TOPLX
MiJIBIKOHHOTO BINIUBY HEOOXiAH1 3artymiku. [lopyiieHHs TEXHOJOTIT Ha JaHOMY
eTani MOXe CIPUYMHUTH NOTPAIUIIHHA BOJW 1 pyWHYBaHHS (pacagHOi cUCTeMHU B

MICIISIX TPUMUKAHHS ITIBIKOHHUX B1JJTUBIB.
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HactynmauMm eTanom € mpuKJICIOBaHHS TUIAT yTeIUTioBava 10 cTiau. Kieroda
CYyMIIll PO3BOJIUTHCS B CYBOPIM BIJMOBIAHOCTI JO PEKOMEHAIlii BUPOOHMKA 1
HAHOCHUTBCS Ha TUIMTY yTrerumoBada. CyMmill HAaHOCATH MO BCHOMY IMEPUMETPY 1
JIOAATKOBO HE MEHINe, HIK B INECTH MICIIX I10 IUIONI IIMTH. PiBHOMIpHO
PO3MOAUIATY KJIEW HaWKpallle, 3aCTOCOBYIOYM TpeOIHYACTHI IITaTe b, Y TBOPEHI
Oopo3eHkH BimirparoTh posib nedopmariinux mBiB. Ilnoma, BkpuTa KieeMm,
NMOBUHHA cTaHOBUTHU He MeHIne 40% Bij BCi€l MOl IUTH yTerioBaya. [lepuiuit
ps  yTEIUTIOBa4a BCTAHOBIIOETHCS 3 OOOB'SI3BKOBOIO TEPEBIPKOIO 32 PIBHEM.
HacTymHi psimm MPUKICIOIOTECS METOJOM B'S3KM, HA 3pa30K IETISHOT KIIAIKH.
[ToTpiOHO cTexuTH, MO0 3a30pU MK IUIMTaAMH HE nepeBulryBaiu 2...3 mm. [lpu
HEJOTPUMAHHI IIMX YMOB Ha (acajl HEMHUHYy4YE 3'SBISITHCS TPILIMHU 1 PO3PUBH.
[Ticnst mpukIIeIOBaHHS YTEIUTIOBaYa HEOOX1THUN HEBEIMKUN TEPMIH JIJIsl TOTO, 100
KJeoua cymim HaOpajna HeoOXiJHy MilHICTh. Llei TepMiH BKa3yeThCs
BUPOOHUKOM 1 HOTO HEOOXIAHO HEYXWUJIbHO JoTpumyBath. [loTiM yTerioBau
3aKPITIIIOETHCS 3a JOMOMOTO0 (hacaJHUX Ar00eiB. SIKOCTI JaHOTO BUAY METH31B
HEOOXI1THO MPUAUIMTA HAWMWJIBHINTY yBary, Tak SIK Ha HUX MPUINAJAE yCE BITPOBE
HABAHTAKCHHS.

Tun mgro0eniB BUOMpAEThCA 3alie)KHO BiJ Marepiaidy CTIHU 1 YTEIIoBaua,
OCKUIBKHA. Y TpOAaxy € JyXKe [MHUPOKUNA acCOPTUMEHT METHU3HUX BHpPOOIB,
HEOOXITHO B KOXHOMY KOHKPETHOMY BHUIIQJIKy KOHCYJIbTYyBaTHUCA 3 (haXiBIEM.
OCHOBHMMHK BUJaMHU [100€NIB € 3a0UMBHI 3 PO3MIPHUM €JIIEMEHTOM Yy BHUIJISAI
MOJTIMPOIJICHOBOT0, I[BSIXa 3 CKJIOHAIOBHEHHOTO TOJIiaM1Ty 1 3 OIMHKOBAHOI CTalll
(BOTHECTIMKUN BaplaHT); TBUHTOBI, B SKHX pOJb PO3MIPHOTO €JIEMEHTAa Tpae
mypyn. /Jns HagaHHS KpIMJIEHHIO HaAIMHOCTI 3aCTOCOBYETHCS JOTHCKaKOua
Mamketa (paHmonb). IcHyloTh r00ens, OCHAIIeHI TEPMOTOJIIBKOK, BOHHU
3aCTOCOBYIOTHCS, II00 TTOBHICTIO BUKITIOYUTH TETUIOBTPATH.

Po3paxoByroun KiIbKICTh A00ENIB, HEOOX1IHO BpaxyBaTHh Bary CHUCTEMH,
BITPOBE HABAHTAXKCHHS, a TAKOXK B SIKiH 30H1 (hacamy 3HaXOAUTHCS MPUKPITUTIOBAHA
wiTa. B cepennbomy 1uist OyAiBiIl HEBEIMKOT TOBEPXOBOCTI, SIKUM €, HAPUKIIA],

JaYHUN OyIHWHOK, JOCTaTHRO 5-6 mroOemB Ha 1 kB. M. OHIEIO 3 OCHOBHHX
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NOMMJIOK Ha JIaHOMY €Tall € HaJMipHe 3arjiu0yieHHs1 3a0MBHUX N100ETIB B IUIUTY
yremaoBaya. B npoMy Bunaaky naeopMmyeThCsi MOCaIKOBa 30HA J00eEs,
3HUKY€ETHCS BITHOCHO PO3PAXyHKOBOTO PIBHS CHJIa 3YEIUICHHS 3 OCHOBOIO. SIKIIO
XK TapurdyaTuii Ar00eab BUCTYyNA€ HAJl IUIOLIMHOKO IUIMTH, Ha (acajl 3'BISIOThCA
ropOu, 110 MCYIOTh 30BHINTHINA BUTJIA/I.

[Tpubnu3no uepe3 00y Micas 3aKiHUEHHS MOHTaXy MIHOMOJICTUPOIBHHUX
IUIUT TIOBEPX HUX 3aKPIIUIIOEThCS apMmyloya citka. Hanectu mtykarypHuii map, B
SKOMY TOITUTHCS CITKA, MOTPIOHO 3 BAKOHAHHSIM ITEBHUX BUMOT.

[Tepm 3a Bce, CKJIOCITKY HEOOXITHO PpO3KPOITH 3a3fajleriip 3 TaKUM
PO3paxyHKOM, 1100 B MICLSX 3'€JHAHb CITKY MO>XHA OyJIO YKJIACTH 3 HAIlyCKOM HE
MeHme 100 mm. BiacyTHICTh HamycKy MOXE MPU3BECTU A0 YTBOPEHHS TPILIUH.
Jns Toro, mo0 3aKpUTH MOXIMBI Je(PEeKTH, M0 BUHUKIM TIPH MOHTaXI
YTEIII0Baya, MOTPIOHO HAHECTU «YOPHOBUI 1Iap MITYKATypKH, B IKUM 1 TOMUTHCA
CKJIOTKaHMHHa ciTka. Haj moBepxHero 1 IITyKaTypKUM HE MOBUHHI- OyTH BHJIHI
HUTKU CITKH, HE MO’KHA JIOMYCKATH YTBOPEHHS 3aJIOMIB 1 3MOPIIOK NP YKJIaJaHHI
ciTku. [loTiM HaHOCUTBCS (IHIITHUEN TIap ! IITYKATypPKHU.

CiTka BUTOTOBIISIETHCS 31 CKJIOBOJOKHA 1 MPOCOYYETHCS MOJIMEPHUMHU
cymimamu. ['0710BHa BUMOTA JI0 CITKH - BUCOKA CTIMKICTh JIO BIUTUBY JYTIB, TaK SIK
HESKICHA CITKa MOE€ MPOCTO PO3UMHMUTHCS. SIKICHA CKJIOCITKA €JacTU4Ha, CTiiKa
JI0 BIUTUBIB Ha PO3TSTHEHHS 1 pO3PUB, TOUKU MEPEIIETEHHS HaAIMHO 3aikcoBaHi.
3acTOCyBaHHS SIKICHOI CITKM OCOOJIMBO BaXXJIMBO B pI3KOMY KJIIMaTi, Tak SK
3MEHIIY€E BHYTPIIIHI HAOpyrd, TUM CaMUM MEPEHIKOKAIOYM PO3TPICKYBaHHS
dacanxy npu pi3KuX nepenagax TeMIepaTypu.

[Ipodecionanu PEKOMEHYIOTh BUKOHYBATH apMyBaHHS B
«aHTUBaHJAJILHOMY» BUKOHAHHI Ha BUCOTY 2,5 M, 11100 YHUKHYTH MOIIKOJKEHHS
TEeTJI0130JISMIT pu yaapax mno dacamy Oyaismi.

[Ipuctynaruu 10 CTBOPEHHSI 3aXHCHO-IEKOPATUBHOTO Iapy, MOTPIOHO
BUOpATH JIEKOPATUBHY LITYKAaTYPKy, 3BEPTAl0UM yBary Ha ii pakTypy 1 MOKa3HUKHU
napo MpPOHUK - HOCTi. BuOIp nexkopaTMBHUX MITYKaTypok 1 ¢iHimHUX (apd Ha

CY4aCHOMY PUHKY 03/100JIF0BAJIbHUX MaTepialiB Ty>Ke BEJIUKHUH, a CTOCOOM poOOTH
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JUISL CTBOPEHHSI IEKOPAaTUBHUX €(PEKTIB TeX JAOCUTH piHOMaHITHI. Ha npomy erari
MO>KJIMBO HAJaTH OYJAMHKY HENOBTOPHUN BUTJISI.

3aBISKH PI3HOMAHITHOCTI JEKOPATUBHOI INTYKAaTYpKH, «MOKpHil» ¢acan
MOX€ MaTH PI3HI 1MiTallii Ta MOBEpXHEBl MaltOHKHU. J[JI1 CTBOpEHHS HEOOX1THOT
dbaxkTypu, BizepyHKa ab0 KOJbOPOBUN €(EKT 3aCTOCOBYIOTHCS Pi3HI TEXHIKU
HaHeceHHs. ToMy po6oTa 3 AeKopyBaHHsS BUMarae MeBHUX YMiHb 1 HaBUYOK. Kpim
MTYKaTypKd TIPU  MOHTaXl «MOKpHX» (dacaaiB BUKOPHUCTOBYIOThCS  1HIIII
MPUKPALIAIOYHN €IEMEHTH, K1 MiIKPECIIOI0Th aKIIEHTH 1 CTUJII.

[Topsan 31 cBOIMHU aHaloraMu CHCTEMa «MOKpUW» Qacaa Mae psi mepesar
[73, 74]:

1. Mokpuii ¢acan mnependayac MOHTaX TEIJIOI30JA11i 3 30BHIIIHBOI
CTOPOHHU OYAMHKY, OT’KE€, KOPUCHA IJIOIIA IPUMIIIEHHS HE 3MEHIIYEThCH.

2. [le#i Bunm yTeIUIEHHS OyXe JErKuil, TOOTO HOro He MOTPiOHO
3MmilHIOBaTH. Bara Ha 1 KB. M 30BHIIIHLO1 CTIHU HE3HAUYHA, TOMY MOKpHUiL (acas He
noTpedye 3MIHU KOHCTPYKIIIT CTiH 1 OyiBEb.

3. Bin moxe mpocayxuta 30 pokiB, HE BUMaraioud peMOHTY. Takox,
J0r0 MOKJIMBO OHOBJIIOBATH, 3MIHIOBATH KOJIIP IITYKaTYPKH 1 JONOBHIOBATH.

4, CuctemMa 30BHINIHBOI  TEIUIOI3OJIAIII  BBa)KAae€ThCcs  JIJIACPOM 32
KUIBKICTIO €KOHOMIi Teria. 3aBIsSKu «MOKpoMmy» dacaay B KBapTHUpax CTae
Habararo TEIUTIIIe 1 TUXIIIE.

S. HocrtynHicts. Halimommupena cucrema, iky BAKOPUCTOBYIOTb.

6. [TigBuiyeTbest KOM(POPTAOEIbHICT JKUTIA - B XOJOAHY HOPY pPOKY
CTIHU HE TPOJYBAIOTHCA 1 HE IPOMEP3aI0Th, TEMIIEpaTypa BCEPEANHI MTPUMIIIICHHS
PO3NOAUIAETHCA PIBHOMIPHO.

7. [TominmryeThest 3ByKO130JIA111s1 Oy AUHKY.

Henoniku «mokporo» dacany [73, 74]:

1. PoGotu 3 yremneHHsa (acany HEe MOKHAa BHUKOHYBATH MpPU TEMIIEpaTypi
HUKYE TUTIOC 5 TpaayciB. KO X CTIHM HEOOXITHO YTEIUTUTH TOJI, KOJIH Ha
BYJIMIII XOJIOJHO, TO MIPH POOOTI 0O0B'SI3KOBO MOTPIOHO BUKOPUCTOBYBATH TEILIOBI

rapMaTtH 1 3aKpUTI TUTIBKOIO Oy 1IBEJIbHI PUIIITYBaHHS.
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2. «Moxkpwuit» Qacang He THOOUTH BHUCOKY BOJIOTICTH 1 OMagd, TOMY
iXHBOTO BIUIMBY TaKOXX BapTo yHHUKaTH. l[lepecnmxaHHSM MarepiaiiB 3arpoxye
MOTPAIITHHSA TMPSIMHUX COHSYHUX MPOMEHIB, TOMYy MOHT&X Kpalle BUKOHYBaTH
BpaHiIli abo HBedepi, KOJIU COHIIE CBITUTh HE TaK CHUJIBHO.

3. OO60B's13k0BO Tpeba 3axuIaTH 3alITYKaTypeHy MOBEPXHIO Bif BITpY,

nuiIy 1 Opyay; ocimarouu Ha Marepiajax, BOHH TOTIPIIYIOTh 30BHIIIHIA BUTJIS

dacany.

2.1.3 TexHomoris HaHECEHHS PIAKOrO TEIUIOI30JSAIINHOIO TMOKPUTTS Ha

aKpI/IHOBiﬁ OCHOBI 3 HaIIOBHECHHSIM BaKyMOBAaHHMH KYJIbKaMH

[IpocTimmii MeToa MOHTa)Xy a00 HAaHECEHHs TEIUIO130JIALIHOTO MOKPUTTS
Ha JIaHWW 4Yac BIJACYTHIN - HEOOXiIHO mpocTo nodapOysaTu nosepxHio. e moxxHa
3pOOHTH K TIEH3JIEM TaK 1 MyJIbBEPU3ATOPOM.
[lepeBaru 11bOT0 BUY YTEIUICHHS:
yHiKanpHul yremmoBad. KoedimienT termonposignocTi, npu 20 °C, s
(dacaziB 1 MeTaneBUX NOKPUTTIB B ceperHboMy He Outbiue 0,0015 Bt/(m-°C);
- VHIKQJIbHUMN T1APO-130TI0I0UNNA MaTepia;
- CTIAKUI aHTUKOPO31MHUHN 3aXUCT;
- JTOBIrOBIYHICTb.
3rifH0  J1TaHUM  BHUPOOHMKIB, TICIS  TOJIMEpHU3aIlili  YTBOPIOETHCS
TEIJI0130JII00Ya TUTIBKA 3/1aTHA 30€pErTH CBOi BIACTUBOCTI MPOTIroM 15 pokKiB;
BHUCOKA CTIMKICTh 10 yJbTpadioneToBOro BHUMpoMiHIOBaHHA. Dapba
CTBOPIOE TEIUJIOBUM Oap'ep, skuil po3citoe Onu3bko 96% 1HpayepBOHOTO
BUIIPOMIHIOBaHHS 1 BinOuBae Onu3bko 75% CBITVIOBUX TPOMEHIB. A 1€
MEPEIIKO/KAE TIEPETPIBY MPUMIIIECHb B apKy MOPY; 3 BHYTPIIIHHOTO OOKY HE
JIO3BOJISIE€ TETUTY TTOKUIaTH OYA1BIIIO;
BHUCOKa ajre3is M0 OyAb-SIKHX TOBEPXOHb, K MPOCTUX, TaK 1 CKIIATHUX
dbopMm 1 Maitke Oy/Ib-IKOTO XIMIYHOTO CKIIAJy;

BUCOKHMI CTYNIHb €1aCTUYHOCTI; 30€peKEeHHS BJIACTUBOCTEHN B IIUPOKOMY
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TEMIIEPATYPHOMY Jiana3oHi 1 Oyap-IKUX aTMOC(HEPHUX SBUILAX, SIKUN BapiIOETHCA
B 3aJICXKHOCTI BiJ Mapku Teruioizossmii Big Minyce 500 °C mo mmoc 700 °C [25].
Jlis oKpeMHX BHUIAAKIB BHUITYCKAalOTh MapKd PIJIKOi TEMJIOI30JiALii, sKa 3/7aTHa
BUTPUMYBATH KOPOTKOYACHI BIUIMBH HaBITh EKCTPEMAILHUX TEMIEpPaTyp A0 IUTIOC
1000 °C. IIpu npomy Matepian 30epirae CBOI CTPYKTYPHY LILTICHICTb;

CTIMKICTh /O MEXaHIYHMX BIUIMBIB; 3pYy4HICTh pectaBpauii. [lpu
YTBOPEHHI MOUTKOXKEHHUX JUISTHOK JIOCUTh MTPOCTO HAHECTH TaK 3BaHy "NaTouky";

BIJICYyTHA HEOOXIIHICTh B JEMOHTaXl; 3pyYHICTb HAHECEHHS HAaBITh Yy
Ba)XKO/IOCTYIIHI MICIIS 32 IONIOMOTOIO MEeH3IMKa, BaJlKa, pO3NuiIoBaya abo HaBITh
CHeIiadbHOI pyKaBHUKH, SIKIIIO MOBA W€ TPO TOHKI TPYOKH;

JJIep cepel yTeIIIoBayiB 3a TPUBAIICTIO MOHTAXKY;

BIJICYTHICTh WIKIJJIMBOTO BIUIMBY Ha 370pOB'A JIIOJMHU 34 PAXyHOK
€KOJIOTIYHO  YMCTUX  KOMIIOHEHTIB. 3aBIFKM  IIbOMYy  MaTepiajl  4acTo
BUKOPUCTOBYIOTH ISl BHYTPILIHIX POOIT B IUTSIYHUX YCTAHOBAX, @ TAKOX B ITYHKTaX
IpOMaJICHKOTO XapuyBaHHS Ta Mara3uHax;

BHCOKa MOXEKHa Oe3neka. 3a JaHWMU BHUMNPOOYBaHb, MOIIKOKCHHS
YTBOPEHOI IIIIBKHU BiA0yBaeThes TUIbKU nipu mitoc 500 °C, a 11 po3kiiagaHHs - IpU
wioc 1200 °C. Kpim 1150T0, BUIUICHHS OKHUCY a30Ty 1 BYTJIEIIO YIMOBLIBHIOE
PO3IOBCIOJIXKEHHS BOTHIO, 1[0 3HAXOJUTHCSI B MOBHIM BIAMOBIIHOCTI 3 BUMOTaMU
MOKEKHO1 Oe3MeKy; Ha BIAMIHY BiJl 3BUYAWHUX YTEIUIIOBAYiB, sIKi TpeOa yKiaaaTi
3 ypaxyBaHHSM BEHTWISALIMHMX 3a30piB, HE pearye Ha MIABUIICHUI pIBEHb
BOJIOTOCTI 1 TEMIIEpATypHI Mepenaiy;

HE MIITPUMYE KUTTEIISIIBHICTD I[BIJIEBUX T'PHOKIB, a TaKOX KOMax, sKl
4acTO MOXKYTh 3aBAATH IIKOJU ACPEBUHI;

JTAaHUM yTETUTIOBaY HE BUKJIMKAE IHTEPECY Y KPaAiiB 1 BaHIaJiB;

MOXJIMBICTh BHUKOPHUCTAHHS B THX MICHAX, AC 1HII TEIUIO130JIAIiHHI
MaTtepialiid 3aCTOCYBaTH HEMOKJIIUBO;

3py4He 1 BUJKE HAHECEHHs (IIEH3JIEM, BAIMKOM, MTYJIbBEPU3ATOPOM);

st podotu 3 dapboro He MoTpiOHO OyTH daxiBieM, HEOOXITHO TUIbKU

TOYHO JloTpuMmyBaTHCs IHCTPYKIIIT;
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BHCOKA CTIMKICTh 10 PO3YMHIB COJICH 1 TYT1B;
npu 6akaHH1 papOi MOXKHA 10JaTH OYIb-SIKUM KOJID;
HE YCKJIQJHIOE KOHCTPYKIIi1 TOBEPXOHb 1110 3aXUIAIOTHCS. *
Henomiku:
HEOoOX1IHa MIArOoTOBKa MoOBepXHi. [IOBEpXHS IO YTEIUTIOETHCS, TEpen
HAHECEHHSM IMOBUHHA OyTH 3HEKUPEHA 1 MPOCYIIICHA,;
npu yreruieHH1 dacaaiB GpapOy He BapTO BUKOPUCTOBYBATH SIK €UHUN
VTEIUTIOBaY, BOHAa MPEKPACHO BIAIrpae pojib TOMOMDKHOTO 3acoly,
JTO3BOJIMBIITM 3MEHIITUTH IIap OCHOBHOI TETIJIO130JISIIIIT;
CyMillll PI3HUX BUPOOHUKIB MOXYTh MaTH TIOKa3HHUKH, SIKI HE
BIJIITOBI1JAIOTH 3asIBJICHUM Ha €TUKETIII;

JIOCUThH BEJIMKA BUTpaTa (papOu Ha OJTMHUIIIO TTOBEPXHI.

2.2 AHani3 e)eKTUBHOCTI BUKOPUCTAHHS PO3TIIIHYTUX CUCTEM YTEIUICHHS

HaBenemo xputepii [75], 3a sikumu OyJie BUKOHAHO TOPIBHSHHS TPHOX
cucteM ¢GacagHoro yTerIeHHS:
- pO3paxyHKOBHM KOE(DIIIEHT TEMIOMPOBIIHOCTI;
- miHa 1 m (Marepian Ta BapTiCTh pOOOTH);
- TEepPMIH CJIyKOU CUCTEMH;
- CKJAQJHICTh MOHTaXYy,
- €CTeTUYHUN BUJI.
Po3paxyHnkoBuit koediuieHT TermnonpoBigHocTi X, Bt/(Mm -°C):
- mi"omnoJictipoa- 0,032;
- MaTu MiHepajioBaTHi npomuBHi - 0,04;
- (¢apba Temio 13o0ir0t04a (PiAKE TEIJI0130IA11MHE TOKPUTTS Ha aKpUIJIOBii
OCHOBI 3 HAITIOBHEHHSIM BaKyyMOBaHUMH KyJjbkamu) - 0,025.
HaiiGinpmmii npiopitet mae dapoa.

[{ina (Matepian + BapTicTh poOOTH):
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- HaBiCHAa BEHTWJIbOBaHA cuctema - 1400 I‘pH/Mz;

- CHUCTeMa cHucTeMa 3 KOMIIO3UTHUMHM alltoMiHieBUMU Kacetamu - 1800
rpH/M’;

-«Mokpuii acamgy - mixomaact C20/25 ToBuuo 100 MM Big 650 l“pH/Mz;
minBara ToBumHo0 100 MM Bixg 850 FpH/MZ;

- (apba - Bix 675 rpr/™m>.

Haitb6inpmmii mpiopitet Mae dapoda.

Tepmin ciryx0u cuctemu:

- HaBicHI1 ¢acaaHi cucteMu - Bix 50 poKis;

- «mokpwuit» acan - Big 30 pokiB;

- apba - Bix 15 pokis.

OTpuMyeMO  B3a€MOIIOB'A3aHYy  CHUCTEMY  JUIl  TOWIYKY  HaWOUIbII
ONTUMAJILHOTO PIIICHHS MpU BUOOP1 cucTeMH yTeruieHHs dacanay. Ta mpoBoaguMo
NOPIBHSUIBHUI aHai3 CUCTEM YTEIJIEHHS 3T1JTHO CXEMH.

BukoHnaBimm aHaii3 Mo4aTKOBUX JaHUX, Ta BPAXOBYIOYH TE, IO TEPMIH
cyx6u papOu HaltMEHIIINI, BHKOHATH OHOBJICHHS CHCTEMH YTEIUICHHS MOYKIHBO
HaWpoCTIUM crioco0oM. Takoxk, BpaxoBYHOYHM T€, IO y KaTeropii eCTeTUYHUi
BHUJI TMPIOPUTET BIIJAHO HABICHUM BEHTHJILOBAaHUM (acagHuM cCHCTEMaM, alie
(dbapba He HabaraTo BIJICTA€ y PI3HOMAHITTI KOJbOPIB Ta MPUBAOJIMBOCTI MOXHA
CKJIACTH HATJIAHY Jlilarpamy MplOpPUTETIB.

3 JaHuX BUIUIMBAE, MPU YCiX 310paHUX [OaHUX NOPIOPUTETHUM MOKHA
BBa)KaTH yTEIUICHHs (pacagy TErioi3oisaiiHumMu gapdamu. Alie Ha CbOTOAHIITHIN
yac TEXHOJIOTisI BHPOOHMIITBA TEIUIOI3OIAIINHUX (papd He CcrmpoMoxHa
3aJI0BOJIBHUTH TOTPIOHUN KOe(DIIIEHT oOmopy Temionepenadi Ta CTBOPEHHS
NOTPiIOHOT TOBIIMIM APy MOKPUTTS. Taki MOKPUTTS MOKIMBO BUKOPUCTOBYBATH
SK TOMOMDKHHM a00 JOMATKOBHUH MIap YTEIUICHHS. AJie 1 TaKl MOKPUTTS MOXKIIUBO
3aCTOCOBYBaTH Yy JAy»K€ BY3bKOMY HampsMKy OyaiBHUITBA. Crligyrouuid 10
MPIOPUTETHOCTI - HABICHUM BEHTUJILOBAaHUH (pacan, 1 «MOKpuii» (acam BUSIBUBCS B
HallMEHIIOMY TpiopuTeTi. AJile BEHTWIbOBaHI (pacaau 3ailMaloTh JOCTATHHO

MIUPOKHI Jiama3oH y OyMiBHUIITBI Ta MAtOTh OCHOBHI TIEPEBAry - JOBTOBIYHICTh Ta
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rapHUN 30BHIMIHIA BUJ. TaKOX 3HAUYHY YAaCTHHY CETMEHTY 3aiiMaroTh Marepiaiu
TUITY «CeHIBIU». « Mokpuit» ¢acaa xoua 1 3HAXOIAUTHCS HANIPUKIHII PO3IVISTHYTHX
BUJIIB yTEIJICHHS - € OJHUM 3 HAaMMEHII KOIITOBHUX Ta OUIBII PO3MOBCIOKEHUX

BI/II[iB YTCIJICHHA.
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PO3JILI 3.

BUBIP MATEPIAJIIB UJIA YJIIAIITYBAHHA ®ACATHUX
YTEIUIIOIOYNX CUCTEM

3.1 Bubip marepiaiiB s yJalITyBaHHS YTEIUIIOI0 YOro mapy ¢acaaHux

CHCTCM

Marepian yTEIIIIOIOYOro IIapy Mae€ BpPaxOBYBATH JCKIJIbKAa BaXJIMBUX
BUMOT. J[J1s1 3a0e3nedueHHs JOBIOTPHUBAIOl CTA01IBHOT TETIO 130JIF0F0UO0I 3/TATHOCTI
Matepiana NOBUHEH OyTH HE3MIHHOI BEJIMYMHU CEPEIHBOI I'YCTHUHH. 3MIHH TaKOTO
MOKAa3HUKA BIAOYBAIOThCS TMiJ] BIUIMBOM 3BOJIOKCHHS MaTepiaay abo #Horo
CTUCKaHHS MpU J1i 30BHINIHBOI cwin abo BiacHoi Baru. llomepenutu 3MiHU
TEIUIOPI3UYHOTO  CTaHy MOXJIMBO HE TUIBKM 3a PpaxyHOK IE€pBICHOI
XapaKTEpPUCTUKU MaTepially, a TaK0X BUKOHAHHSM TEBHHUX TMOIMEpPEKYBAIbHUX
TE€XHOJIOTTYHUX MPOLECIB.

Cnig TakoXX BpaxOBYBaTH HEOOXIAHICTh 3a0€3MEUUTH EKCIUTyaTaliitHy
NPUAATHICT YTBOPEHOIO TEIUIO 130JIF0I0YOTO IIapy y BIANOBIAHOCTI 10
BCTAHOBJIEHUX BUMOT 00 1HIIUX KOHCTPYKTHUBHUX CKJIQJ0BHUX KOXKHOI OyaiBIIi.

BaxnuBy poisb BifirparoTh €KOHOMIYHI TOKA3HUKH TEIIO130JISIIITHOTO
Marepiany.

OxkpeMi BUIU TEIJIOIZOJSIIIHHUX MarepialdiB 3a CyMOIO JIEKUIBKOX
JOMIHYIOUMX T[IOKa3HUKIB HaOynM mepeBaru MOPIBHSHO 3 TPAAUIIHHUMH B
KOHCTPYKTHUBHO- TEXHOJIOTTYHUX BUPIIIEHHAX (PacaJHUX CUCTEM.

JloCTaTHBO MOIIMPEHUMH Ta PEKOMEHIOBAHUMU PO3TIISAIAI0THCS MaTepiaiu
Ha OCHOB1 MiHEpaJbHUX BOJIOKOH (CKJIO-, IIJaKo- Ta 0Oa3anbToBUX). Jlo HHX
Hanexatb «PokBym», «I30Bep», «I3oden», «Ilopok» Ta iHmI. [ yTerroBaHHS
CTIH. BHKOPUCTOBYIOTH BHUpPOOM y BUIJISAI MIMT TOBIMHOIO 50... 150 wmwm,
posmipamu 1x(1,8....2) M, ceperboro ryctaao 150....200 kr /M Ta koedimienTom
terutonpoigHocTi 0,026...0,08 Bt/(M °C).

[Ipu BUOOpI MIUTHUX BUPOOIB HA3BAHUX BUIIB CJIJ BPaxXOBYBaTH JEsKi
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XapakTepHi oKa3HUKH [ 76]:

- Ha3BaH1 MaTepialid BIIHOCITHCA JI0 IMIIOPTOBAHUX, 1110 IPH MaCOBOMY

[lepexoni Ha ymamTyBaHHsS (acajHUX CUCTEM HE peajbHO 3aJ0BOJIbHUTH
notpedu He Tinbku 3 hiHAHCOBUX OOMEXEHB, a TAKOXK B KIJILKICHOMY 00CS31;

- BIJIOMI METOAM KpIIUICHHS TMependadaloTh MPUKICIOBAHHS  Ta
JOMAaTKOBE  KpitwuieHHs 3a  jpomomororo 4.5  mrobemiB.  HeoOximHicTh
JIOBrOTEPMIHOBOT €KCIUTyaTallii MoB’si3aHa 3 MOKJIMBICTIO MPOBHUCAHHS IUIUT IIi]1
Ji€0 BJIACHOI Bark 1 TUM CaMHM 3MIHOIO TYCTHHH Ta 3MCHIICHHSIM
TEIUIO1301I0I04Y01  31aTHOCTI. HacmigkoM mnpoBucaHHS MoOXe OyTH YTBOpPEHHS
CBOEPIJTHUX MICTKIB X0JIoay. B pa3i «Mokpux» (KOHTaKTHHUX) CHUCTEM IIPOBHCAHHS
MOJK€ CTaTH MPUYMHOIO0 AedopMallii OmopsIKyBaJbHOTO IIapy, BUTOTOBJICHOTO
HAHECEHHSM IITYKaTypHOTO a00 MIMAKIbOBAJILHOTO 1Ay .

- TIOBEPXHEBWM Iap MOBITPSHOTO NPOMIAPKY BEHTHJIOBAHUX CHUCTEM
3a3HA€ BIUIMBY IMOBITPSHOIO IMOTIKY, W10 HPHU3BOAUTH [0 BIAPUBY BOJIOKOH 1
MEXaHIYHOTO 3HOIIIYBAaHHS MIOBEPXHEBOT 30HU YTEILIIOBAYa.

Ha3Banuii mnepemik HEAOJIKIB MOXIJIMBO YCYHYTH BHOOPOM HACTyIHHUX
3aXO0/1B.

[To-nepmie, mnOTPIOHO BCEOIYHO OPIEHTYBATHCS HA  BUKOPUCTAHHS
MIHEpaJIOBAaTHOI MPOAYKIl BITUM3HSHUX BUPOOHUKIB. Ilo-Apyre, pagukanibHOIO
3MIHOIO MOXKJIUBO Oyjie mepexij Ha TpaHC(POPMYBaHHS MUHEPATIOBATHUX Yy BUPOOU
TUITY «CeHABID» [76].

OOpamiiaroui TOBEpXHI (MaHenl) IUIMT MOXYTh MaTW JBa BaplaHTH:
TNIaJIEHbKY JUISl TIPUMUKAIOUUX JI0 BEHTHJIHOBAHOTO TMPOIIAPKY, MIOPCTKY, SKa
NPUMHUKAE JI0 TOBEPXHI CTIHM BEHTWJIbOBAHMX CHUCTEM Ta OOWIBI IIOPCTKI
MOBEPXHI JIJIS1 KKOHTAKTHUX) CHUCTEM.

Sxmo ToBepXHSA TIaleHbKa, ToAI (¢opMyroda ocHoBa dopmu M&E
BIIMOBITHUM CTaH, a JI IMOPCTKUX - puIieHy, sIKy Hajae TyMoBa a0o0 MojiMepHa
MJIaCTHHA, M0 YKJIAJA€ThCsl Ha OCHOBY ¢opmu. BHKOpHUCTaHHS TaKMX THYYKHX
IUTACTUH  JIO3BOJIUTH TMOJIETIIMTH TMpOIeC BHUWMaHHA Ta HAJZacTh 3MOTY

yHiBepcanizMmy ¢hopMaM B pa3i BUTOTOBIIECHHS TUIUT PI3HOTO MPU3HAYCHHS.
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[Ipouilecu BUTOTOBJCHHS TaHENEH «CEHIBIY» BKIIOYAIOTh HAaHECEHHS
SlaneneytBoprorouux cymimeil Ha ocHOBY ¢opmu. [Ipm 1pomMy Ha MOBEpXHI
OCHOBH (hopMHU 3aKpimieHi 4oTupu abo m’saTh mtupiB aiamerpom 10...15 MM, siki
IPOXOJATh KPi3b TOBILY (POPMOBAHOI IUIUTU «CEHBIU.

[Ticas HaHeceHHS Ha OCHOBY (OPMHU MIATOTOBJIEHOIO PO3YMHY HAa HBOTO
HAKJIa/Jal0Th MIHEpAJOBaTHY IUIUTY, B SIKiil yTBOPIOIOTH OTBOPH BiAMOBITHUM
pPO3YMHOM Ta KM MOBMHEH MaTH JESKUWA HAJJUIIOK JJIi YTBOPEHHS OTBOPY.
[ToTiM Ha MOBEPXHIO YTEIUIIOBa4a TE€X HAHOCUTHCS BIAMOBIAHUNA PO3UYMH Ta HOTO
BUPIBHIOIOTH B piBEHb 3 OokoBHHaMH (popmu. HazBanoro Buay BupoOu mpu3HaveH1
JUIs BEHTUJIbOBAHMX CHCTEM, B SKUX IJIaJIcHbKa IIOBEPXHS KOHTAKTYE 3
MOBITPSIHUM TPOLIAPKOM, a IMIOPCTKA JJIA KJIEHOBOTrO KPIIJIEHHS A0 CTIHH, IIO
Hajae 30uibmieHy aaresito. LLlopcTky MNOBEpXHIO YTBOPIOIOTH OOpOOITKOM 3a
JIOTIOMOTOI0  3y6YaToro ImaTeqro THIy rpeGiHkd. Moro mHpoBOmsTE B JBOX
B3a€MONEPIICHINKYIAPHUX HAIMPSIMKaxX, B pe3ybTaTi 4OTO YTBOPIOETHCS CHCTEMa
BUCTYIIIB 3yOIIIB.

[1nuTH 119 KOHTaKTHUX («MOKPHX») CHCTEM TOTYIOTh 3 000Ma IMIOPCTKUMHU
MOBEPXHAMH, OCHOBa (hopmu Tex mae Oytu pudiena. OcHoBa ¢opMm Ta OOKOBI
MOBEPXHI KOKHOTO pa3y 00pOOIISIFOTh aHTUAT€31HHOIO CYMIIIIIIIIO.

Jlo MeBHUX TiepeBar BUKOPUCTAHHS Ha3BaHUX IUIUT TUIY «CAHABIY» MOXKYTh
OyTH BIJIHECEHA MOXJIMBICTh BHUKOPUCTAHHS PYJIOHOBAHUX TEIUIOI30JSAIIHHUAX
MaTepiaiiB 3aMiCTh INIMTHUX BUPOOIB, a00 HABITH MIHEPAIBHOI BATH.

[lepeBaru Takoro BapiaHTy MOJSTAIOTh, MO-TIEPIIE, B KPaIIUX MOKA3HUKAX
TEILIONPOBIAHOCTI K MaTepiany menmroi ryctunu (120... 150 kr/m°), a mo-apyre B
OUIBILIINA JOCTYIHOCTI Ta MEHILIN BapTOCTI.

JlocTaTHRO MIMPOKE 3aCTOCYBAHHS HAJAI0Th BUPOOAM Ha OCHOBI CIIHEHUX 1
EKCTPY/IOBAaHUX  TMIHOMOJICTUPOJIB, a TakoX IHmMUX mnomimepiB. Jo
MIHOMOJIICTUPOJIbHUX BUPOOIB y BUIJIAMI IUIMT BIAHOCATH Taki gk «CTiporopy,
«Criponyp», «Iloman» Ta 1HmI, A0 MiHOMOJIypeTaHOBUX - «Pimopy, «bractomopy.
['onoBHa ixHS mepeBara - HU3bKUH KOE(DIIIEHT TEIUIOMPOBIAHOCTI 3a PaxyHOK

HHU3BKOI cepennboi ryctrHu (1o 50 kr/m°). Aje Taki BHPOOU MAIOTh ITiABHILCHY
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JlepiuuTHICTh Ta BapTICTh 32 paXyHOK IMIOPTOBAHOT CHPOBUHH.

B mopiBHSHHI 3 JOBrOBIYHUMH MaTtepiajlaMH OTOPOKYHOUUX KOHCTPYKITIH
MHOTUTACTE MAIOTh JOBTOBIYHICTH B JieKUJIbKa pa3iB MeHmry (1o 35.. .50 pokis). 3
11€1 MPUYKMHU 3 YaCOM BUHUKHE HEOOX1HICTh 3aMIHM YCi€i pacagHOl CUCTEMH.

3 NO3uII{ TEMIOI30JI0I0YMX TOKAa3HUKIB Ta MPOCTOTH YJAIITyBaHHS
nepeBary MaloTh TaK 3BaHI TEIUIO1301r0t041 (DapOu, SKi CKIAIal0ThCS 3 aKPHIIOBOTO
JaKy Ta BaKyyMOBaHUX KyJlIbOK. B TakoMy Moe€aHaHHI BaKyyMOBaH1 KyJbKU
HAJAI0Th MOKPUTTIO €()EeKTUBHY TEIJIO130JI0I0UY 3/1aTHICTh, @ aKPUJIOBE B'SDKyUE
3a0e3revye MIIHICTh Ta aAre3ito 10 CTIHOBOI OBEPXHI.

3aMiCTh BAaKyyMOBaHHUX KYJIBOK JOIIJIBHO BUKOPUCTOBYBATH TPaHYJIHU 3
NIHOCKJIA. BHrOTOBIIEHHS TakuWxX TpaHys JI03BOJISIE TEXHOJOTISl CIIHIOBaHHS
PIIMHHOTO CKJIa 00 CKJIOMAacH CHEIlialbHOTO CKIaly.

Kpim Ha3zBaHux mepeBar Temioizoiowdl «(papOu» MawTh HEHOJIKH,
MOB'sI3aHl 3 JEPIUUTHICTIO Ta IiJBUILECHOI BapTICTIO, a TOJOBHE, BIHOCHO
MEHIIIOI0 EKCIUTyaTallliHOI0 MPUJIATHICTIO, TOB'SI3aHOI0 3 MPOIECOM CTapiHHS
aKpUJIOBOIO JIAKY SIK 1 JII0OOOTO MOJIIMEpY.

[Ipu HassBHOCTI BaKyyMOBaHUX KYJIbOK YCYHYTH BKa3aHl1 HEJOJIIKHU JO3BOJISIE
BUKOPUCTAHHA B SKOCTI B'S)Ky40i OCHOBU PIIUHHO-CKJIISTHOTO B'SDKYYOTO 3
JTOMIIIIKaMU paHillle BKa3aHOTO OTBEpAKyBaya .

ApMyroUMil CTpUXKEHb YTEIUTIOI0Uu0l MIUTH «CeHIBIYW) JIOAATKOBO MOXE
iICUTFOBATHCH JBOMA a00 YOTHPMa JPOTSHUMHU BCTaBKAMH JiaMETPOM 2...3 MM 3
BIIIrHYyTUMH ['-mogiOHMMu KiHUiBKamu. [IpoBosioka mae OyTu HepxkaBiroua abo
OIIMHKOBaHa, o0poOseHa iHribiTopamMu Kopo3ii. BimirHyTiI KiHIIIBKH MaioTh OyTH
BTOIUJICHI B TOBILY PIIMHHOCKJISTHOTO 200 T1ICOIIEMEHTITYII[0JIAHOBOTO TTIOKPUTS Ha
000X MOBEPXHSIX.

JIpOoTsiHI BCTaBKM MOXYTh OyTH BHUKOHAHI 3 OLIMHKOBAHOIO MOBepxHero. B
TaKOMy pa3i IXHIO TIOBEPXHIO HEOOXIAHO OOpOOUTH 1HTIOITOpaMU KOpPO3Ii.
[ToBepxHiI TIUIUTH «CEHIBIYW» B MICISIX PO3MIMICHHS apMYIOUHMX CTPIIKHIB
JI0JIATKOBO HEOOX1JTHO OOPOOUTH MITPYIOUUMHM 1HT101TOpaMH KOPO3ii TUITY.

3 meTor 3a0e3nedeHHs] HaAIMHOCTI KPITUICHHS TEIJI0130JIAIIMHOI TUINTH Ta
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MIOTIEPE/IKEHHST 3CYBY MIHEPAJIOBATHUX BOJIOKOH, CII TEpen0aduTH apMyBaHHS
koxHOi IloBepxHi cTpiukamMu CKJIOTKaHMHM MmupuHOO 100 MM. B wmicusax
apMyBaHHS OyayTb TPOXOAUTH €JIEMEHTH MEXaHIYHOTO KpITUICHHA. 3BIICH
HAXO0JIMMO, IO HASBHICTh apMYyIOYOl CTPIUYKH CKJIOCITKM B MOBEPXHEBUX IIapax
TEIT0130J1F0I0Y01 TUTUTH Hajae DYHKINIT MiABUIIYBaHHS MIIIHOCTI.

TemnoizonALilHI MOKA3HUKH MaTepialy 3MIHIOIOTHCS 3 4acOM B pe3yJjbTari
KJIIMAaTUYHOT IECTPYKIIi - MOPYIIEHHS HOro CTPYKTypH. BHaciiIoK 1boro Bosora
B MOro mopax 3a3Hae€ KpUOTe€HHI (a3oBi 3MiHM. BHachimok Takux MpoIeciB —
CTPYKTYpa PO3XUTYETHCS, HAKOTUYYETHCS HATIPYTa, 1 MIKPOTIOPH MEPETBOPIOIOTHCS
B MaKpOIOpH, KaBEPHH, 301JIBIITYIOYH THM CAMHUM TEIUIOMPOBIAHICTh MaTepialy.

[Ile omuu ¢axkTop, 10 BIUIMBAE HA JOBIOBIYHICTH yTEIUIIOBada, TaK 3BaHE
sBuIle (PUIbTpaIli, KOJM TMOBITPS BIUIMBAE€ Ha IIapu BOJIOKHHUCTOTO Marepiaiy,
MIPOHUKAIOYU B HHOTO. DIIBTpAIlis - HE 3aBXKIU PyX MOBITPS 3 EBHOIO MIBUKICTIO
B TOBIII TEIUIOI30JSAIMHOTO MaTepiany, a myJbCcyroude. Y CTPYKTypl maTepiairy
HAKOIUYY€ETbCSI HANpyra, BOHA PO3XUTYEThCA. | HaBITh SKIIO HE BiIOYBAETHCS
BIJIDUBY BOJIOKOH 1- Oy/ib- SIKUX 3MIH 30BHIIIHBOIO BUIJISIAY YTEILUIIOBaya, TO BCE
OJIHO CTPYKTypa MOro 3MIHIOETHCS, MiABUIITYETHCSA TEIIONPOBIIHICTh, BHACIIIOK
4Oro BiH BTpaydae CBOi BIACTUBOCTI ».

Jlnsg momnepeKeHHsT MOXJIMBOCTI BHUPHBAHHS BOJIOKOH YTEIUTIOBAYa ITiJl
BIUTUBOM 3aBHXPIOBaHHS MiA1MIMAIOUOT0 MOBITPSHOTO TMOTIKY HEOOXITHO BXKUTH
3aXO0JIU BITPO3aXUCTY:

1. TloxpuTTs NOBEpXHI MIHEPAJIOBATHUX IUIUT CKJIO CciTKor0. Hemomik-
HE3aXHUIIEHICTh CTHKIB. [Ipy He3HauHIM UIIBHOCTI yTEIUTIOBa4a Ma€ MiCIe
HEJOCTaTHS ajares3iss wmarepiana (CKIOTKAaHWHM) 3 BOJIOKHAMH YTEIUTIOBAva.
Hacnigok - BiAmapyBaHHS TOJOTHa Ta OJOKYBaHHS TOBITPSIHOTO 3a30py Ta
MOBITPSTHOTO TIOTOKY.

2. BukopuctoByBaHHS JOCTaTHRO KOpcTkux rmaut  (~100 KF/M3)
MOTIEPEJIKY€ BILUTUB TYpOYJICHTHOCTI MOBITPSHOTO TIOTOKY.

HeGe3neuHicTh 3BOJIOKEHHS yTEIUTIOBAaYa YCYBAEThCA:

a) . lloBiTpsiHuii mpomapok ~ 40 mwm;
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6) . Bigcranp MK eleMeHTaMH €KpaHy B OTBOpax OOJIMILIOBAJILHOTO

mapy <3 MM MornepepKye onaJanHs Kparelb KOCOro JOIly.

3.2 Bubip matepiaiiB 1 TEXHOJIOTIH KpIIJIEHHS yTEIUTioBada J0 MOBEPXHi

CTIHH

BinpimicTs BiAOMUX BHPILMIEHb KPIMUIEHHS TEIUIOI30JII0I0YOTr0 IIapy [0
dacaxy YMOBHO MOXYTh OyTH Ha3BaHI KOMOIHOBAaHUMHU, SIKI BKIIFOUAIOTh KJICHOBE
BiAnoBigHuMHU KielioBuMHM cywmimaMyd 1 MEXaHIYHE 3a JIONOMOTOI0 JIH00ENiB

(Pucynok 3.1, 3.2)

—_—

Pucynox 3.1 - TunoBe KOHCTPYKTUBHO-TEXHOJIOTIYHE BUPIIIICHHS

KOMOIHOBAHOT'O KPIMJIEHHS TEMJIO0130JISLIMHOrO apy KOHTAKTHUX CUCTEM

Tpeba 3a0e3neunTH UIIIBHICTh MPUIISITAHHS YTEIUTIOBAaYa MO BCIW TUIOMIHMHI
CTIHM, MIHIMAJIbHI 3330pH MDXK IUIMTaMU 130751l mijg Yac il MoHTaxy. HallOiabim
HaJIHHAM BB@XAEThCSA YTEIUICHHSA 3 JICKIIBKOX IapiB Marepiany. IcHye
OJIHOIIAPOBA 130JIA11is, KOJM 3aCTOCOBYIOTHCS MaTepiajii OJiHI€l WIUIHbHOCTI 1
TEIJIONPOBITHOCTI, 1 IBOIIAPOBA - 3 BUKOPUCTAHHSAM MiHEPAJIOBATHUX IUIUT PI3HOI
IIUTHPHOCTI 1 TETUTONPOBITHOCTI. AJle HaBITh KOJM BUKOPUCTOBYETHCS OJTHOIIAPOBA

13071511115, 11 MOXKHA BUKOHYBaTH 3 ABoX lllapiB, 11100 nepekpruBaT MOHTaXHi IIBH.
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Pucynok 3.2 - TunoBe KOHCTPYKTHBHO-TEXHOJIOT1UHE BUPIIICHHS

KOMOIHOBAHOTO KPITUICHHS TEILJIO130/I1IIMHOTO Iapy BEHTHJILOBAHUX CUCTEM

BignocHo cuctem yremiieHHs (acagiB HaWOUIBII BIAOMUMH SIBISIIOTHCS
JeKiibka, B ToMy uucli «YKpaiHcbka criHay («[obenb», «KoHcomby,
«Kponmrreitny), «Llepes3iTy.

Cucrema «Jlro0enb» BIIHOCUTHCSA 1O TaK 3BAHUX KOHTAKTHUX «MOKPHUX)»
CUCTEM, K1 BIIPI3HAIOTHCS HASBHICTIO O€3MOCEPENHBOr0 KOHTAKTY YCIX IIapiB -
HECy4Oi CTIHM YTEIUTIOIOYOrO0 Ta ONOPSAXKYBAJIBHOIO, SAKUH y OUIBIIOCTI
BUKOHYIOTHCSI HAHECEHHSIM IITYKaTypOK.

Cucremn «Kponmreith» Ta «KoHCOIB» SBISAIOTH COO0I0 BEHTHJIBOBAHI, y
AKUX MIDK TIOBEPXHSAMH CTIHM Ta OMNOPSHKYBAIBHOTO APy PO3MIIlIEHUN
MOBITPSHUHN MPOCTIp, MPU3HAYEHUHN ISl BIIBEJICHHS 3 TEIJI0130JII0I0YOTr0 IIapy 1,
BIJIMOBITHO, BiJl CTIHOBOTO OTOPOJIXKEHHS MApOMOBITPSHUX CyMillIe, TOOTO st
BEHTHUJISAIIII.

"VKpaiHcbka CTiHA" TPONOHYETHCS JO BHUKOPUCTaHHS B (acagHux
CUCTEMaX:

- cucrema "Jlro6enp" - misg OyIUHKIB 3 HECYYMMHU 1 HABICHUMH CTiHAMU
OyIb-IKO1 TMOBEpPXHi, K (hacajHa CUCTEeMa 3 OMOPSKCHHSM TOHKOIIAPOBOIO
CYTNIEepIITYKaTypPKOIO;

cucrema "KoHcomp" - sk dacagHa cuctema mis 5-16-moBepxoBUX
OYJIMHKIB 3 HECYYMMH 30BHIIIHIMHU CTIHAMH;
cuctema "Kponmreiin" - sk dacagna cucrtema jist 24-moBepxoBUX OyAHHKIB

3 HaBICHUMU (HEHECYUYHMMH) CTIHAMU
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Pucynok 3.3 - KoHcTpykTHBHA cxema 301pHOI CUCTEMU 3 HECYUYUMU
30BHIIIHIMU CTiHaMu. 1 - BHYTpIIIHS MITYKaTypKa; 2 - HECy4a CTiHa; 3 - TInuTa
MEePEKPUTTSI; 4 - TOAATKOBHUM TETUIOI30JISIIIIHHAN BKIIQIUIT; 5 - 3a11300€ TOHHUMA

KOHCOJIbHUI 1osic yepe3 3-4 moBepxu; 6 - map TEraoBoi 130JI111; 7 - HOBITPSIHUI
BEHTWISILIIMHUNA [TpoLIapoK; 8 - oNopy/HKyBaIbHUI 1Iap 13 LETJIH a00 CTIHOBUX
Ap1OHOIITYYHUX KaMEHIB 3 BEHTWIALIMHUMU OTBOPaMH Y BEPTUKAJIbHUX 1IBaX; 9 -
KJIIHKepHa (acanHa uerna; 10 - meraneBuii 38'130K 13 (pikcaTopom

TETJI0130JIAIITHOTO 1Iapy.

AXFA T

12

/]/_,

Pucynok 3.4 - KoHCcTpyKTHBHA cxeMa 301pHOi CUCTEMU 3 CAMOHECYUYUMU
30BHINIHIMH CTiHaMH. 1 - BHYTPIIIHS MITYKaTypKa; 2 - caMOHecy4Ya CTiHa; 3 -
MOHOJIITHA TUIUTA MEPEKPUTTS; 4 -aHKEp KIMHOBUI; S - 1Iap TEMiI0BOi 130J1s1ii; 6 -
MeTaJIeBUi 3B'130K 13 (hIKCATOPOM YTEIUTIOBaua; 7 - MOBITPSHUNA BEHTWJILOBAHUN
MIPOIIAPOK; 8 - OMOPSHKYBAIBHUM AP 13 TETJIA a00 CTIHOBUX APIOHOMITYIHUX
KaMCHIB 3 BEeHTHIALIIMHIMH OTBOPaMH Y BEpTUKAIBHHX IIBaX; 9 - TeMneparypHuit
Komriercarop; 10 - muckpeTHi KpoHITeitHy; 11 - Termtoizonsamiiuuii Bkiaaumt; 12

- KOMIIEHCAIIMHUA III0B
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XapakTepHo, II0 B SKOCTI KJIEHOBOi CyMIIll KOXHA CHUCTEMa MAa€ CBOIO

Ha3BY, SKa 1 HAJa€, B CBOIO Yepry, Ha3By CUCTEMI. 3B1ICH BUJIHO, IO TaKi CyMiIIl
SBIIAIOTBCA  IMIOPTOBaHMMHU. B pa3l mmpokomacmTabHOro mepexoay Ha
BUPILIECHHSI MPOOJIEMU €HEpro30epekeHHsT HOBO30Y/IOBAaHUX Ta EKCIUTYyaTOBAaHUX
OyaiBelb BUHHUKHYTH II€BHI CKJIQAHOCTI. IMIoproBaHe TmOCTadyaHHS MOXKe
COPUYMHUTUA TIEBHUM Ne(pIUUT Ta HEOAMIHHO MpHU3BEAE O 30UIBIICHHS BapTOCTI
MPOYKIIIi.

OmgHuM 3 MOXJIMBUX BapiaHTIB YCYHEHHS Ha3BaHUX MPOOJIEM SBISETHCS
OpIEHTYBaHHS Ha BUKOPUCTAHHS KJICHOBHUX CyMilIei Ha OCHOBI PITUHHOTO.CKIIAIY.
Taki cyminn 3aaTHI 3a0e3NeYUTH aAre3i0 TEIUIOI30JAIINHOTO Iapy Ha piBHI 2..
.2,5 MIla. HasBHICTh cTBepKyBaHa 3a0€3ME€UYUTh KOPOTKOTEPMIHOBE TBEPJIIHHS.
Bukopucranas Manoau@ilUTHUX HAIOBHIOBAYIB 3 YMCIIAa BIAXOJIB 3HU3UTH
BapTICTh MaTepialy Ta poOit. Jlns kieloBux cymimedn Moxe OyTu
PEKOMEHI0BaHUI HACTYITHUM CKJIa;

- pIIHUHHE CKJO - 1 M.4.;
- otBepmkyBad Na,SiFg - 0,12 m.u.;
- 3o0xa BuHeceHHsa TEC - 2,14 m.u.

3amicth 30u BuHeceHHs TEC MOXJIHMBE BUKOPHUCTaHHS KEPaM3UTOBOTO
MICKY, IIJIAKOBOT'O BIJCIBY Ta 1HIIMX TOHKOJUCHEPCHHUX MPOAYKTIB, B TOMY YHCIII
CaMOpPO3Iaal0YMX IIJIaKiB.

B sKocTi KJIEHOBUX CyMIIIEH MOKIMBO BUKOPHCTOBYBATH 1HIIY CyMill Ha
OCHOBI TIMCOLEMEHTIYOJIAHOBUX B'SDKYYHMX, SIKI IOCTATHBO HAAIMHO TOTYBaTH
Oe3mocepeHbO B yMOBax Oy/iBesIbHOI opraHizarlii. Ckiiaj CyMmiln BKITIOYAE:

- rincose B'sokyde ['B - 1 m.u.;

- noptiaanauement M400 - 0,3 m.u.;

- JOMeHHHH nuiak - 0,2 M.4.

3amicTh noptianaiuemMeHTy M400 ta 1TOMEHHOTO HuIaKy OLIbII palioHaTbHO
BUKOpUCTaTU nuiakonoptTiananemMeHT M400. Hazpane noegHaHHsS HaaacTh 3MOTY
CKOPOTUTH 4Yac HaJaHHS 3'€THaHHIO JOCTaTHHOI MIIHOCTI. B pa3i BUKOpUCTaHHS

MTICOIIEMEHTIYIIIOIAHOBOI CYMIIlll TMOBEPXHIO CTIHM TPYHTYIOTh aKPHUIIOBOIO
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cmoiioro. [lpukieroBaHHs 3IIACHIOIOTH 10 TMOYAaTKy BHUCHUXAHHS HAHECEHOTO
IPYHTOBOYHOTO IIapy.

Hlono MexaHIYHOTO KpIMJIEHHS 3a JOMOMOTrOI0 I00ETiB CIifl 3BEPHYTH
yBary Ha roJIOBH1 HEJIOJIIKH 3ac00i1B, sIK1 PEACTaBIICHI TIACTMACOBUMH JTI00CIISIMHU
Ta $KI BUKOPUCTOBYIOTh MPAKTUYHO B YCIX BIJOMHX KOHTaKTHUX Ta
BCHTWJILOBAHUX CHCTEMaX.

JIJist yciX BHIIB IJIACTMAC XapaKTEPHOIO O3HAKOIO SIBIIIETHCS «IAJBHICTD 0
OOMEKEHOTO dYacy eKCIUTyaTalliifHOi MPUATHOCTi, TIIOB'S3aHOI0 3 IXHBOIO
CXUJIBHICTIO J0 «CTapiHHM». Taki mpoiecu BUKJIMKaHI CaMOIIOIiMepi3alli€lo B yaci,
BTPaTOIO Ae(POPMATUBHOCTI, IO MPU3BOJIUTH O KPUXKOCTI Ta 3HIKEHHIO MIIHOCTI
HIDKYE KpUTUYHOI BeIMunHY. Ha3zBaH1 XapakTepucTUKH A100€J1B HE BIMOBIIaI0Th

HOPMAaTUBHUM TEpPMIHAM E€KCIUTyaTallli Oropo/KYIUMX Ta HECYYuX
KOHCTPYKIII OyxAiBenab 1 cropyi. 3TiIHO HOPMATUBHUM JOKYMEHTaM  TMEpioj
eKCIUTyaTallii BCTaHOBJIEHO He MeHIe 150 pokiB.

Jlns 3a0e3nedeHHs JOBrOTPUBAIOCTI KPIMUIBHUX €JIEMEHTIB JIOLIIBHO
NepeiT Ha Hep)KaBiioul CTajeBl BUPOOH, SIKI SBISIIOTH coOor0 I'-momiOH1 mTHpi
B‘KoMIT JiekTi 3 maiibamu. [tupi MoxyTh BupoOiarucs 3 apoty 0,2.. .4 MM, a
maiba 3 HeprKaBiloUyoi JIMUCTOBOI cTaii ToBIIMHOKO 1,5.. .2 mMM. JloBkuHA MITUPIB
MepeBUIIy€e TOBIIMHY yTeruiroBada Ha 10.. .20 MM 1151 MOXKJIMBOCTI 3aKPITJICHHS B
CTIHOBOMY OTOPOJIKEHHI, B SIKOMY JUIsl I[bOTO TOTYIOTh BIAMOBIJAHI OTBOPH Ta
NONEPETHBO 3aMIOBHIOIOTH TIIICOBUMU CYMIIIAMH.

3 METOI0 CIIPOIICHHS BHUTOTOBJICHHS MIAHO Ta YCYHEHHsI YTBOPCHHS TNpHU

[OMY BIJXO/IIB JOIIJIFHO BUKOPUCTOBYBATH MIAHOM IPSIMOKYTHOI a00 KBaJApaTHO1

bopmu.
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3.3 Bubip wmarepiamiB qia  ¢GopMyBaHHS ~ KapKaciB  KpIIJICHHS

OMOPSIKYBAJIILHOTO IIapy

Ha pucynok 3.5, 3.6 mpejacraBiieHi HaWOUIbII XapaKTepHI KOHCTPYKTHBHI
BUPIIIEHHS KAPKAaCHUX CUCTEM KPITJICHHS! BUPOOIB OMOPSHKYBAILHOTO 1Iapy. AJie
JUTsl yCiX BapiaHTIB HEOIMIHHMMH €JIEMEHTAMH SIBIISIOThCS Ar00em abo aHKEepHi
00JITH,. KPOHIIITEHHU, TOPU30HTAIBHI T4 BEPTUKAIbHI HAIPABJISIFOYI.

B HaBiCHUX BEHTHJILOBAHUX CHCTEMaX 3aCTOCOBYIOTHCS TPU BHIH €JIEMEHTIB
HECY4YOro Kapkaca: KPOHIITEHHH, TOPU3OHTANbHI 1 BEPTHKAIbHI Mpodimi, SKi
BHKOHAHI 3 JINCTOBOI OIIMHKOBAHOI cTail ToBImuHOW Big 0,55 1o 1,5 MM.

Jlist 3a0e3neueHHs TOBrOTEPMIHOBOIO KPITUIEHHSI YC1 €JIEMEHTH JOLLIBHO
roTyBaTd 3  JIOPAJTIOMIHIEBOTO  MPOQiI0 3  JOJATKOBHUM  OOPOOITKOM
IHT101pYIOUMMH CyMIIIIaMU, SIKI TOTYIOTHCSI HA OCHOB1 aKPHJIOBUX CMOIJI.

3'eHaHHS ANOMIHIEBOT KOHCTPYKII 1 CTajJ€BOr0 KPIIJICHHS BHKJIMKAE
CJIEKTPOXIMIYHY KOPO3i10, BHACTIOK YOT0 aJIOMIHIN pyHHYETHCS 1 CKOPOUYETHCS
TepMiH ciayx0u (acany. Tomy HalOUIBII IOLIIBHO 3aCTOCOBYBaTH IS
QIFOMIHIEBOI KOHCTPYKIIIT KPITUICHHS 13 3aXMCHUM IIMHKOBUM MOKPUTTSM, a00 XK
KPIMJICHHS 3 HEPKaBIIOYOi CTaTi.

B HaBicHMX BeHTWIhOBaHUX (acamax TOMYCKAEThCS BUKOPHUCTOBYBATH
TITBKH SKICHE KPITUICHHS 3 HEePXKaBil04oi cTaii abo 31 cTajl 3 IMapoM IIMHKY He
Menme 40 MxM. [ns QopmyBaHHS KaceT 3 aJlOMIHIEBOTO KOMIIO3UTHOTO
MaTepialy BUPOOHUKHA PEKOMEHIYIOTh 3aCTOCOBYBAaTH 3aKJENKH BUKIIOYHO

ATIOM1H1M/HEepKaBiI04a CTallb.

Pucynok 3.5 - Tunu KpoHIUTEHHIB JIJ1s1 BEHTUILOBAHUX (acaiiB
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Pucynok 3.6 - KoHCTpyKTUBHE BUPIIICHHS KPITUICHHS
OMOPSHKYBAJILHOTOLIAPY KapKAaCHUX CUCTEM. 1 - BHYTPIIIHS IITyKaTypKa; 2 -
HECy4a YaCTUHA CTIHU; 3 - 3aJ11300€TOHHA TUIMTA EPEKPUTTS; 4 - aHKEp KIMHOBHIA;
S - KpoHIITENH; 6 - MIap TETIOBOT 130JIA11i1; 7 - MOBITpO3axrUcHAa MEMOpaHHA
IUTIBKA; 8 - MOBITPSIHUI BEHTUJIHLOBAHUI MPOIIAPOK; 9 - IHAYCTpiasibHi
JUYKYBaJIbHI €JIeMEHTH (KepamiuHi miuTh); 10 - 3'eqHyBasibHI eieMenTy; 11 —
npoknanka; 12 - kiasmep; 13 - crosik; 14 - eneMeHT MeXaHI4YHOTO KPITJICHHS

yTEIUII0BaYy

3.4 Bubip marepiamniB 11st pOpMyBaHHSI OMOPSKYBAIBHOTO IIapy

BCHTHUJIbOBAHUX CHUCTEM

OnopsKyBadbHUN Iap BEHTUIILOBAHUX CUCTEM (POPMYETHCS 3 IITYYHHUX
BUPOOIB, Kl 3aKpIIUIIOIOTh, SIK MPaBWJIO A0 METajJeBOro kapkacy. [lo Bigommx
BUpOOIB Hanexarb «Mapmopok», «bcamnroc», KepaMorpaHit, JerkoOeTOHH1
naneni, nanea «CaiauHry, aTFoMiHIEBI KOMITO3UTHI MaHe, Tpo¢iIb0BaHUMN JTUCT
Ta IHIIII.

Sx oOnuiroBanbHUI MaTepian y cuctemi "Mapmopok" 3acTpcOBY€ETHCS
IUIMTKA, BUTOTOBJICHA TIPECYBaHHAM 3 KaM'SHOI KPUXTH Ha I[IEMCHTHOMY
B'SDKy4OMYy 1 TMoOKpuTa rigpodobHum ckiaaom. Ilnutka mae 3 3agHboro OOKy

CHeliaJIbHy CKJIAJKy Ta HEI0 HAaBIIIYETbCS HA TauykKU BEPTUKAIBLHOTO MPOPLIIO 1
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(biKCyeTbCS CMYKKOIO.

Kepamiuna (kimiHkepHa) ¢acanna miutka Scanroc Ceramics BUTOTOBJICHA 3
rHA. [ THHA TopiOHIOETHCS, BUKOHYETHCS MMOBHE (papOyBaHHS MACH 1 Tajll MiCIs
dbopmyBaHHs 3amikaeTbes npu Temrneparypi noHan 1200 rpamayciB. CremiayibHi
n00aBKM B CKJaJl KaMEHIO 3aXHUINAlTh HOTro BiJ BIUIMBY YJIbTpadiosieTOBUX
IPOMEHIB 1 MOKPAIIyIOTh MOKa3HUKU JOBIOBIYHOCTI, TOMY 3 4YacoM KaMiHb HE
BTpayae CBOIX XapaKTEPHUCTHUK 1 KOJIp.

[lanem caiiiuHTy MOXXYTh OyTH BHUTOTOBJICHI 3 MOMIBIHUIXJIOPHUY, METamy,
HEMEHTY, AepeBa. s onmopsaKyBalbHOTO apy Oy/iBENb 3aCTOCOBYIOTHCS TaKi
BUJIM METaJIeBOrO caiauHra (pucyHok 3.7), SK aJIOMIHIEBUN, CTaJeBUU 1

LWHKPBUU.

Pucynox 3.7 - Cxema yrerenHs (acany BEHTUILOBAHUMHU CUCTEMaMU
Scanroc. 1- Crina 6yaunky; 2 — Koncounb; 3 —Tepmoizonsiiiiina mpoknaaka; 4 —
[NopuzonTansauit npodisie; 5 — Yremmosay; 6 — Tapindactuii qro6emnb; 7 —
Beprtukanbuuii npodins; 8 —[loBitpsuuii kanan 9 — @acaguuit kaminb SCANROC

(600 mm) a60 SCANROC cottage (300 mm)

B nuraHHAX BHOOpY BapiaHTIB BUPILICHHS OMOPSIKYBAJIBHOTO IIAPY
palioHalbHO BpaxyBaTH Jedkl CyTTeBl oOMmexeHHs. l[lo-mepme, mpu BuOOpI
CUCTEM TeI10130JisL1i acaiiB eKCIUTyaTOBaHUX OYy/iBeIb OUIbII IPUHHATHUMU Ta

MEHIII KOIITOBHUMHM SIBJIIIOTHCS KOHTAaKTHI a00 «MOKp1» CHUCTEMHU, SIK OLIbII



86

JOCTYITHI Ta MEHII pecypcy eMHi. [lo-apyre, Temnoi3omowda cucteMa MOBUHHA
MaTH TEPMIHM EKCIUTyaTal[iiHOi MPHIATHOCTI, K1 BIJAIMOBIIaIOTh BCTAHOBJIECHUM
BUMOTaM JI0 BCi€i OymiBmi.

Takum BUMOTaM OLIBIIOI0 MIPOIO BIIMOBIJAE€ BaplaHT «YKpaiHChbKa CTIHA»

KOHCOJILHOT'O THITY Ta HaBICHI BEHTUJILOBaHI (hacajHi CUCTEMHU.

3.5 DBuzHauenHs Oe3neYHUX METOAIB BHKOHAHHSA POOIT 3 yIalITyBaHHS

dacagHuX CHCTEM

Pob6otu 3 ynamTyBaHHs (hacaJHUX CUCTEM 3aBK]M IOB’s3aHI1 31p0OOTOI0 Ha
BUCOTI. [{i po60TH BUKOHYIOTH 3 PUIITYBaHb a00 3 OY/IIBEIbHUX KOJHCOK.

Jlo BHKOHaHHS POOIT AOMYCKalOThCA OCOOM He Mojonme 18 pokiB, sKi
NPOUIIIM MEIUYHUI OIJISA[, HABUYAHHS 1 IHCTPYKTAXX 3 MPABHJI TEXHIKU O€3IEKH,
O3HAHOMJICHI 3 MACHOPTOM 1 IHCTPYKIIIEIO MO €KCIUTyaTallii MOHTaXXy PHUINTYBaHb
a00 JIOJIBbKH.

ITepen moyaTkoM poOIT Tpeda:

- BU3HAYUTH  MICUA  CKJIaAyBaHHS 1  30epiraHHs  Marepiaiis,
YCTaTKyBaHHS, IHCTPYMEHTY Ha OyJlIBEJIbHOMY MalJaHUMKY;

- BCTAaHOBUTHU PUIITYBaHHS,

- JUIsl 3am00iraHHsl MaJlHHS 3 PUINTYBaHb 1HCTPYMEHTIB, MaTepialiB,
B1JIXO/[IB BCTAHOBUTU OT'OPOXKY 3T1HO 3 BUMOTAMH;

- npaOuHU 1S MANOMY POOITHUKIB 3aXUCTUTH TTOPYUHIMU;

- BU3HAYUTU MICISl YCTAHOBKM MiAMOMHUX MEXaHI3MIB 1 BCTaHOBUTH
MAHOMHI MEXAHI3MHU;

- BXiT B Oy;IBIIO 3BEpXYy 3aXUCTUTH HABICOM IIMPUHOIO, IO
MIePEBUIIYE ITUPUHY BXOJY 3 BIWILOTOM HE MEHIIE 2M BiJl CTIHU OY/IiBIIi;

- BCTAHOBHUTH 3HAKU OE3MEKU B MICLSX, SIKI CTAHOBJISATh HEOE3NEKy B
MIPOIIEC] TIEPEMIILICHHS JIFOJIEH;

- MEePEBIPUTH PUIIITYBAHHS PIBHOMIPHO PO3IMOAIICHIM HAaBaHTAXKECHHIM
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- 200kr / M?;

- TOPU30HTAJIbHI €JIEMEHTH pHUIITYBaHb MEPEBIPUTH 30CEPEIHKECHUM
BaHTaxkeM - 130 kr;

- nepuiia MepeBIpUTH 30CEPEKEHUM HaBAHTAKEHHSIM - 70 KT;

- MIEPEBIPUTH 3a30P MDK CTIHOIO 1 poOOYHMM HACTUIIOM (ITOBHUHEH OyTH
He Outbre 150 Mm);

- 3a0€3MeUUTH JIISHKKA TI0 TMIATOTOBIII MartepialiB (pi3ka “IUIAT
yTEIUTIOBava, MPUTOTYBaHHS pOOOYOT0 CKIAAy 3 CyXO0i CyMiIi);

- 3a0€3MEeYNTH BCIX MPALIOIYHX 1HANBIAYaIbHUMHU 3aC00aMH 3aXHUCTY.

[lepen moyaTkoM poOIT Ha 00'€KTi 3 pOOOYMMU TTOBUHEH OYyTH MPOBEICHUN
IHCTPYKTQX MPO NPUHOMH Ta CIOCOOM poOOTH, MO 3a0€3MeuylOTh JTOTPUMaHHS
MpaBUJI OXOPOHHM TMpaIli.

Bci mparroroui moBuHHI Oyt 3a0e3mnedeHi 3aco0amMu  1HIUBINYaJIbHOTO
3aXMCTy: KacKaMH, pecHiparopamu, OKYJSIpaMH, KOMOIHE30HaMH, PYKABHUISIMH,
B3YTTAM, JIIMOYHUMU 3aMO01KHUMU TMOsicaM (TUTBKH T1 poOoul, K1 MPaIlol0Th Ha
Jicax).

Kapkacu pumtyBanb moBHMHHI OyTH CTiMKi, MIITHO MPUKPITUICH] O CTIHU 1
MaTd HaJiiHy omopy. KiHIll HACTWIIB MOBHMHHI PO3TAIIOBYBAaTHUCA HA OIMOpax.
3a30p MK JOLIKaMU HACTUJIIB JoNycKaeTbes He Outbiie 10 mm. ToBmmHa 010K
noBuHHA OyTH He MeHiie 50 MM. HenpurmycTuMo po3TanryBaHHsI CTUKIB HACTHITY 1
JIOIIOK Mk onopaMu. bopToBa fiomika moBuHHA OYyTH BUCOTOIO HE MeHIe 150 MM
BiJl piBHA HacTuily. Ha HacTuiiax, nepuiax cXoAiB HE MOBUHHO OYTH BUCTYNAIOUUX
1BsXiB 1 ck0o0. Hactunu moBuHHI Oyt oumimieHi Bij cmittsa. Cxomu, Tpamu i
MICTKM TOBUHHI OyTH OO0NaJHaHI NPUCTPOSIMU ISl 3aKPIIJIEHHS 3an00DKHUX
nosiciB. MakcuManbHUN TNPOTMH HACTWIY BiJ PO3TAIIOBAHOTO Ha HACTHIIL
HaBaHTAXEHHS HE MOBUHEH MepeBUIyBaTH 20 MM.

[TinfioMH1 MEXaHI3MH Ta BUKOPUCTOBYBAHE YCTaTKyBaHHS MOBUHHO OyTH B
CIPaBHOMY CTaHi.

OcHOBHI BUMOTH 0€3MEKU MPU BUKOHAHHI POOIT 3 OyAiBEIbHUX KOJIUCOK:

- HeOe3neuHy 30Hy OUIA MIABIMIEHOI KOJMCKU Ha KOXHIA pobOouiit
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MO3UIT CIiJi OTOPOJUTH 1HBEHTAPHOIO CYLIUIHLHOIO OrOpPOXKEI0 13 3a00pOHHUMU
HaIMCaMU 1 3HAKaMU;

- BCl CyMIIIEHI poOOTH TO BEpPTHUKaJll Ha poOOUil MO3MIII KOJIHCKH, a
TaKoX OJIMKYe 8 M BiJ] KOJUCKH MO (acay MOBHHHI OyTH TUMYACOBO IIPUITHHEHI;

- KOHCOJI1, JI0 SIKMX MiJBIIIYIOTHCS KOJUCKU, TOBUHHI CIIUPATUCS YEpe3
nigkiaanku. Onopa KoHcosel Ha KapHu3 3a0opoHseTbes. [liakmanku mig onopaMu
KOHCOJIeH Ha CTiHI TOBHHHI OYTH 3aKkpiluleHl J0 Omop s 3amoOiraHHs
BUIIAJKOBOTO iX MaJlIHHS;

- BUJIIT KOHCOJIEH BiJl 30BHIIIHBOI IpaHi CTiHU OY/iBI1 A0 OCEW KOJIHCKU
HE MMOBUHEH NepeBulyBatu 550 Mwm;

- NpPUENHAHHS KaHATIB JI0 KOHCOJEH CliJi YBaXHO OIJSHYTH 1
NepPEeBIPUTH HANIMHICTh 3aTUCKY KIHIIB KaHATIB 3aTHCKaYaMH;

- BEpXHIM BUIBHHH KiHElb KaHaTa KOJIMCKU IICS TpPHEIHAHHS JI0
KOHCOJII 3aKpIUTH 10 HAJAIMHUX €JIeMEHTIB OYZiBIi, MICU KPIIUJICHHS BU3HAYa€
BUKOHPOO;

- HAJIMHICTh KPIIJIEHHSA KaHATIB 1 KOHCOJIEH MEPEBIPATH MICISA KOXKHOI
NEPECTAaHOBKU KOJIMCKHU Ha HOBY MO3UIIIIO;

- 3armo01H1 1 BAHTaKHI KaHATH MTOBUHHI OyTH HATATHYTI BaHTaXKaMH Ha
3emuti. Bijictans BiJ 3emuti 10 BaHTaxiB He MeHIe 200 M.

- pyX KaHaTiB MpW MiAHOMI 1 OMYyCKaHHI KOJIUCOK TOBHUHEH OyTH
BUIbHUM. TepTs KaHaTiB MO KOHCTPYKIii HE JOoMycKaeThecsl. HE0OX1THO CTEXUTH 32
MpaBWIbHUM HaMOTYBaHHSIM KaHaTiB Ha OapabaHu Je01I0OK - BUTKH MOBUHHI
JISITaTH PIBHOMIPHO.

- HACTHJI KOJIMCKU TIOBUHEH OYyTH B TOPH30HTAJILHOMY TMOJIOXKEHHI, HE
MOBUHEH BUXOJUTH 33 Ta0APUTH KOJUCKU, HOTO PETyJIIpHO HEOOX1THO TprOUpaTu
BiJl CMITTS, CHITY 1 JTbOJTY.

- nepeMilieHHs] KOJUCKU MO 3eMJl y370BX (acaay BUKOHYBATH, MPHU
ocnabJeHNX KaHaTax I0 CIeUiabHO YKJIaJeHUM KOJISIM 3 IIBEJepiB; *

- IpU BIIKIIOYEHHI €JIEKTPOEHEPrii KOJUCKY HEOOXIJTHO OMYCTHUTH Ha

3emMit0 (a00 B KpaillHbOMY BHMAJKy - B HAMOMMKYMil BIKOHHHMM OTBip a0o Ha
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0ankoH) 3a AOMOMOro py4yHoro mpuBoay. Ilpu Buxoai Ha GankoH abo y OTBIp
KOJIUCKY HEOOXI1AHO MATITHYTH 1O HBOrO 1 HajaiiHO 3akpinmut. [Ipu 1bomy
POOITHUK MOBUHEH 3a4€MUTH 3aM001KHUIM MosiC 10 OyaiBIi;

- BXOJIUTH Ha KOJHMCKY 1 BUXOJUTH 3 HEl JO3BOJSIETHCS TINBKU TO/II,
KOJIM BOHA 3HAXOAUTHCS Ha 3emuti. [ligiiom mmroieil B KOJMUCIT JO3BOJISETHCS TUTHKU
npu cripaBHiil poOoTI 1e€0110K, TOBUTENIB, €NEKTPOOOIAAHAHHS 1 T. 1.}

- pPOOITHUKM TIOBMHHI KOPHMCTYBATHCS 3alOODKHUMU IOsSCaMH, SKi

KPITUISTHCS 10 TOPYYHIB KOJUCKH.
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PO3/ILI 4.

OCHOBH KOHTPOJIIO AKOCTI TA OXOPOHMU ITPAIII

4.1 3aranbHi BUMOTH 710 Oy/IiBEIbHUX MaliIaHYUKIB

byniBenbH1 MaiaHIuKy 3 00’ €KTamMu OY/IIBHUIITBA 1110 3HAXOIATHCS HA HUX,

BUPOOHUYMMH 1 CaHITApPHO-MOOYTOBUMH MPUMILICHHSIMH 1 CHOpYJaMH,
JUTBHULIL poOIT 1 pobodi MicHS MarTh OYTH MIATOTOBJICHI JJisi OE3MEeYHOr0
BUKOHAHHS POOIT.

[lin yac BUKOHAHHS POOIT Ha OyJIBEJIBHOMY MalJIaHYMKy pOOOTOJIaBEIb
MOBUHEH 3a0€3MeYUTH TNPAIiBHUKIB CaHITAPHO-IOOYTOBUMHU MPUMINICHHSIMU
(rapaepoOHNMH, TYIIOBHMH, YMUBAJILHUMH, CYIIWIBHUMHU IS OAATY 1 B3YTTH,
NPUMIIICHHSIMUA JUIsl OOIrpiBaHHS, JJIS BXKUBaHHS 1K1 Ta BIANOYUHKY, ISt
OCOOMCTOI TIT€HM KIHOK, TyaJleTaMH TOIIO), IHUTHOI BOJOK 1 MEINYHHM
0O0CITyroByBaHHSM 3TiIHO 3 YAHHHUMH HOPMAaTHBAaMH 1 KOJEKTUBHHUM JIOTOBOPOM
(yromoro).

CaniTapHo-noOyTOBI MPUMIIIEHHS 1 OOJaJHAHHS MalTh OYTH BBEJICHI B
eKCILTyaTallito J0 Mo4YaTKy BUKOHAHHS POOIT.

[lim dYac peKOHCTPYKINi CaHITapHO-MOOYTOBI MPUMIIIEHHS HEOOXIIHO
YJIAIITOBYBAaTH 3 ypaxXyBaHHSIM BHUMOT, JOJEPKaHHS SKUX OOOB’S3KOBE ITiJI 4Yac
BUPOOHMUYMX TIPOIECIB Ha 00’€KTax, SKI PEKOHCTPYIOIOThCA. Y CcaHiTapHO-
MOOYTOBUX MPUMIIICHHSX HEOOXIJTHO MaTH JOCTaTHIO KIJIbKICTH Imad), CTONIB Ta
CTLJIBIIIB.

[Inoma caHiTapHO-MOOYTOBUX MPUMIIIEHh BU3HAYAETHCS BIAMOBIIHO 0
KUIBKICHOTO CKJIaay pOOITHUKIB y HallOLIbII OaraTouucenbHy 3MiHY Ha 00’€KTI 3a
YKPYITHCHUMHU HOPMAaTHBHUMHM ITOKa3HUKAMHU 3T1HO 3 HOPMATHBIB.

Ha OyniBenbHHX 00’€KTax HEOOXIMHO MaTH aNTEeYKd 3 MEIUKAMEHTaAMH,
HoIII1, (PIKCYHOY1 IITMHU Ta 1HIII 3aCO0M HaJaHHS MEePIIOT J0J1KaApPChKOi TOTOMOTH.

[TpumitieHHst 111 BXKWBAaHHS MUTHOI BOJU MarTh OyTH OOJamToBaHI Ha

BIJICTaHI He OUIbIle HIXK 75 M 110 TOpU30HTaIl 1 He Ounbiie HK 10 M o BepTUKai
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BiJl pOOOYHX MICIIb.

BupoOHuui Ta caHiTapHO-MOOYTOBI MPUMIIICHHS, MICIS BIAMOYUHKY,
NPOXOAM JJIA JIIoAeH, poOodi Micisg Ha OymiBeTbHUX MaWJaHIUKax —CIIiT
pO3TaIIOBYBATH 32 MEXaMU HEOE3MEeYHUX 30H.

Ha OyaiBHHMIITBI 00’€KTIB 13 3aCTOCYBaHHSIM BaHTAXOIIIMMaIIbHUX KpaHIiB,
SKIIO J0 HEOE3MeYHUX 30H TEPEMIIICHHS BaHTAXKIB KpaHamMu (MEXI SKHX
BU3HAYAIOTHCA 32 J0JIaTKOM E) moTparisioTe TpaHCHOPTHI a00 MIMIOX1IHI IMUISIXH,
CaHITapHO-MOOYTOB1 YM BUPOOHWYI OYy/iBII Ta CHOPYIH, IHII Micls MOCTIHHOTO
YU TUMYACOBOTO MepeOyBaHHS JIIOJIEH 1111 9ac BUKOHAHHS OY/1iBEJIbBHO-MOHTaXHUX
po0iT, HeoOXigHO BHUKOHYBaTH BuUMoOrM mmx HopMm, I[IOb 1 IIBP momo
3a0e3reueHHs 0€3IMeKu MPaIloIYuX, 30KpMe:

- 3aCTOCOBYBAaTHU 3acO0M IITYYHOTO OOMEKEHHS 30HH POOOTH OaITOBHUX
KpaHiB,;

- 3aCTOCOBYBATH 3aXHUCHI MPUCTPOT, 3aXUCHI €KPaHH TOIIIO.

[Ipoi3zau, nmpoxoau Ha OY/IBENIbHUX MailaHUYMKaX, a TaKOXXK MPOXOJIU O
po0OoYMX MICLB 1 HA pOOOYUX MICISIX HE TOBUHHI MaTU BUOOIH 1 yTPUMYBATHUCh Y
YUCTOTI Ta TMOPSAKY, OYHUIIYBATHCS BIJ CMITTS, CHITY, HE 3axXapairyBaTHCS
MaTepiajzamMu Ta BUpoOaMu, a TaKOK OyTH HE KOB3KHMHU.

TepuTopiaJibHO BiIOKPEMJICH] NPUMIIIICHHS, TUIOIIAAKU, AUISTHKH POOIT CIIif

3a0e3neunTu TeaeOHHUM YU PAIio3B’I3KOM.

4.2 Bumoru Oe3neku A0 OOJaIITyBaHHS 1 YTpUMaHHS OyAiBeIbHUX

Maii{IaH4YMK1B, BUPOOHUUUX JIJTBHUIIL 1 pOOOYHX MICIh

byniBenbHi MalijaHYMKU Ta BUPOOHUY1 JUTHHUII MMOBUHHI OYTH OTOPOJKEHI
3T1JIHO 3 HOPM.
KoHCeTpyKIliss 3aXMCHUX OTOPOX TOBHHHA 3aJI0BOJIBHSATH TaKUM
BUMOTaM:

- OTOpOXi, M0 MPWIATAIOTH JO MICI[h MPOXOAY JIFOJICH 3a MEKaMH



92

OyAiBENIbHOrO MaiilaHyuKa, MOBUHHI MaTH BUCOTYy He MeHiie HiX 2,0 M 1 OyTu
oOJiaiHaHl CYIIJIbHUM 3aXHCHHM KO3WPKOM 13 HECYYOH 3/IaTHICTIO BUTPUMYBATH
CHIrOBE HaBaHTAKEHHS, a TAKO)XK HaBaHTAXCHHsI BiJ MaJiHHS ApiOHUX MPEIMETIB;
11l Oroposki MOBHUHHI OyTH 0€3 Mpopi3iB, KPiM BOPIT 1 XBIPTOK, SIKI OXOPOHSIIOTHCS
MPOTATOM POOOYOI0 Yacy 1 3aMUKAIOThCS MICTIs 3aKIHUCHHS POOIT.

Po6oui Mictist 1 mpoxou 10 HUX, PO3TAIIOBaHI Ha BUCOTI Oubie HiXK 1,3 M 1
Ha BiAcTaHl MeHIIe HiX 2,0 M BiJ MeXIl Iepernaay IO BHUCOTI, MOBUHHI OyTH
OTOpOJIKEH1 3aXMCHUMHU OTOPOKaMHU, KOHCTPYKIIiiT IKUX Bu3HavyaroThes B [1BP.

Oropoxi ciijy TOCTaBUTH Ha O0’€KT OyJIBHMIITBA JO MOYATKy BUKOHAHHS
pOoOIT Ta HETaliHO YCTAaHOBUTH MICJS YTBOPEHHS 3a3HAUYEHOTO Mepernajy 1mo BUCOTI,
a  JIEMOHTYBaTH  O€3MOCEepeHhO  TEpel  YJIAIITYyBaHHSIM  MPOCKTHUX
OTOPOHKYBAILHUX KOHCTPYKITIH.

SIKI110 HEMOXKIIMBO YCTaHOBUTH OTOpPOXKY, y BUIIaJKaX, BU3HaueHux y IIBP,
JUIsl BUKOHAaHHS T[E€BHUX BUAIB pOOIT (HampuKiIad, BEpXoJia3Hl, MOHTAXK
KOHCTPYKIIiH, 00J1aiHaHHSI, ONanyOK1; MypyBaHHS CTiH TOIIO) BimoBiaHO 10 [IBP
iX HEOOX1JHO BUKOHYBATH 13 3aCTOCYBaHHSM 3alO01KHUX IMOACIB, CTPAXyBAIbHHUX
KaHaTiB. Micis KpiIuieHHs 3anm001KHUX KaHaTiB MOBUHHI Oyt Bu3HauyeH1 y [1BP.
BianoBiganpHICTh 3a HASBHICTH 1 CBOEYACHICTh YCTAHOBJICHHS OTOPOXK Y MICIIAX
3arajJbHOrO KOPUCTYBaHHS HECE€ TEHMIAPAJHUK, 3a MOro BIACYTHICTh —
cyomimpsaHuk  (mapsgHuk). [eHmiapsmaHuk — pa3oM 13 CyOMiapsSAHUKOM
(MApSAIHUKOM) HECYTh BIJANOBIIAJIBHICTh 3a HASBHICTh OrOPOXK HA JUIBHHII
cyomiapsinauka (MiapsiAHUKa), KO 1HIIE HE BU3HAYEHO JOTOBOPOM MiXX HHUMH.
Bukonanns po0iT 6e3 1oAep:kaHHS BUMOT 1IbOTO MYHKTY HE JOIMYCKAEThCHA.

[Ipoxoau Ha poOOUYMX MICIAX 1 JO POOOYMX MICIH MOBUHHI BIAMOBIIATH
TaKUM BHMOTaM: - IIIUPUHA OJUHOYHHUX MTPOXOIiB IO pOOOYMX MICIIb 1 Ha pOOOYHX
MICIISIX TTOBMHHA OyTH HEe MeHIe Hix 0,6 M, a BUCOTa TaKUX MPOXOJIIB Y MPOCBITI —
He MeHIie Hik 1,8 M; apabunu abo ckobwu, 1m0 nepeadadeHi s MiAHIMAHHS YU
CIIyCKaHHS TPAaIliBHUKIB Ha poOOYl MICIl, K1 PO3TaloBaHl Ha BUCOTI (TJIMOMHI)
OinbIIe HDK 5 M, HEOOXiAHO OOJIAHYBATH MPHUCTPOSIMU JJI 3aKkpirjieHHs dana

3armo01KHOTO Mosica (KaHaTaMH 3 YJIOBIIOBA4aMH TOIIO), a TaKOX OOJagHaH1



93
JIYTOBOIO OT'OPOKEIO.

IIpopisu y cTiHaX 3a OJHOOIYHOTO TIPWISATAHHSA JO HHUX HACTHIIY
(TIepeKpuTTsI) MOBUHHI OyTH OTOPOJKEHI, AKIIO BIACTaHb BiJ PIBHS HACTHIY [0
HU3Y Mpopi3y MeHie Hix 0,7 M.

Bxoau no OyxaiBens (criopyn), M0 CIIOPYKYIOThCS, Ha TIepio OyaiBHUIITBA
CJIJT 3aXUCTUTHU 3BEPXY CYIUIBHUM KO3UPKOM IIUPUHOIO HE MEHIIE IMUPUHU BXOTY
70 OYyIUHKY (CIIOPYIH) 1 JIOBKMHOKO BIAMOBIIHO 0 PO3MIpy HEOE3MeYHOi 30HU,
10 BU3HAYAETHCS 3T1IHO 3 10AaTKOM E.

Ko3upku HeoOxigHO 306epiraté 10 BBOIy OyAMHKY B ekciuTyartariito. Kyt, mo
BHUHHKAE Mi’K KO3MPKOM Ta PO3TAIIOBAHOIO BHUIIE CTiHOIO, oBHHEH OyTH 70° — 75°.
3a MOBXKMHHU KO3WpPKa MOHAJ 2 M JIOMYCKA€THCS BCTAHOBIIOBATH TiJ] 3a3HAUYCHUM
KyTOM TUIbKH YaCTHHY KO3HpKa O0e3mocepeTHb0 Ha/l BXOJAOM ITiJT KO3HPOK.

VY pasi, Koam po3paxyHKOBa JOBXKHHA Ko3upka (gomatox E) mepesuirye
Mexi OyaMmaiilaHuvka, HEOOX1JIHO BUKOPHUCTOBYBATH CYIIUIbHI a0 CITYacTi
3aXMCHI CUCTEMHU OTOPOPKEHHS pOOOYMX TOPU3OHTIB, AKI 3aM00IraroTh MaiHHIO
€JIEMEHTIB KOHCTPYKLII Ta I1HIIMX MNPEAMETIB 3 BHUCOTM B HEOE3NEYHY 30HY.
Konctpykiii nux cucrem HeoOximHo Bu3Hauatu B IIBP. 6.2.6 bing B’i3my Ha
OyaiBeNbHUN MalJaHYMK HEOOX1THO BCTAHOBUTH CXEMY PYXy aBTOTPAHCIIOPTY.

TpancnopTHi 3aco0M Ta MINIOXOAM TMOBHHHI MOTPAIUIATA HAa OO0 €KT
OyIIBHUIITBA 1 TOKUJATH HOTO Yepe3 pi3HI MPOXOJIU 1 MPOI3/H, 110 MPU3HAYEH] TS
TPAHCIIOPTHUX 3ac0o01B 1 MIMIOXOMIB. [l gocTtyrmy B OCHOBHI pPo0OOYl 30HU
TUMYAacOBl aBTOMOOUIBHI NUISIXM TOBUHHI OyTH o0O0JagHaH1 MIMIOX1AHUMU
Mepexo/IaMH 3 BIAMOBITHUMH 3HAKaMHU.

BHyTpimHi aBTOMOOLIBHI HUISIXM Ha OydiBENbHUX MaiIaHYMKaX MOBUHHI
BianoBigatu Bumoram JIBH A.3.1-5, Oyru oOiajiHaHl BiAMOBIIHUMH JIOPOKHIMU
3HaKaMH, 110 PEMIAMEHTYIOTh TMOPSAOK pyXy TPAHCIOPTHHX 3ac00iB 1
OyaiBeNbHUX MaIIMH BIANOBIAHO 10 [IpaBun 10poKHBOTO pyxXy YKpaiHu.

HIBuaKiCTh pyXy aBTOTPAHCIOPTY MOOIM3Y MICIb BUKOHAaHHSA pOOIT He
MOske nepeBuiyBaTy 10 KM/ro Ha NpAMUX JUISTHKAX 15 KM/TOJ — Ha IOBOPOTaXx.

Jlyist 3MiHM Ha mepiof OyIBHHUIITBA ICHYIOUOI CXEMHU JIOPOKHBOTO PyXy Ha
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i1’ 13HAX TIUIIXax 10 OyIIBEbHOTO MaWJaH4YMKa a0o NIl BXKUTTS CIEHiaIbHUX
3axo/iB 13 3a0e3neueHHs Oe3neku pyxy y ckianal [IOb po3poOmasieTses cxema
JOPOKHBOTO PYXY, fKa Y3rojkyeThes 3 JlepxkaBroincnekmiero MBC VYkpainw,
MICIICBUMH OpraHaMH BJIaJyd Ta OpraHizalli€ro, 1mo OOCIyroBye Il NUIAXU. Y pasi
3BEJICHHS THMYAaCOBHUX CIIOPY], OTOPO’K, CKJIaJIIB 1 PUIITOBaHh HEOOX1THO OpaTu
JI0 yBaru BiJICTaHi 10 3ac00iB TPAHCIIOPTY, L0 PyXaIOThCA.

VY wmicugx nepexpeieHHs Ha OyAiBeTbHOMY MalJIaHYUKy aBTOMOOLIBHUX
JOpIT 13 pEeHKOBMMHU INIISXaMH TMOBUHHI OyTH yIJAIITOBAaHI CYIUIbHI HACTHIA
(mepei3an) 3 KOHTppEeHWKaMu, M0 YKIAJAeHI BPiBEHb 3 ToJoBKaMu peiiok. [lepeizam
HEO0OX1THO 00JIaIITOBYBAaTH CBITOBOKO CUTHAII3AINICIO Ta BIMOBITHUMH 3HAKAMH.

[1ix yac BUKOHAHHS 3eMJIIHHX POOIT HA TEPUTOPIl HACEIIEHUX IMYHKTIB a0
Ha BUPOOHUYMX TEPUTOPISX KOTJIOBAHM, TpaHilei Tomo (BUIMKH) B MICIAX, €
B1JIOYBAETHCS PyX JIIOJICH 1 TPAHCIIOPTY, IOBUHHI OYTH OTOPOKEHI.

VY wmicugx mepexoay 4epe3 BUIMKU MOBUHHI OyTHM BCTAHOBJICHI NEpeximaHi
MICTKHM HIMPUHOI0 HEe MeHIne HbK 1,0 M, oropokeHi mo oOuaBa OOKU MepuIaMu
BHUCOTOIO HE MeHIIE HiXK 1,1 M 13 CylJIbHOIO OOIMBKOIO OHKU3Y Ha BUcOTy 0,15 m
13 TOaTKOBOIO OTrOPOKYBaJIBLHOIO TJIaHKOI0 Ha BUCOTI 0,5 M BiJ HACTHILY.

byniBenpHl MalgaHYMKH, IUISHKA pPoOIT 1 poOodi MicHs, Mpoi3am Ta
NIIXOU 10 HUX Y TEMHUH yac 700U, a TaKOXX 3aKpUTI MPUMIILIECHHS TOBUHHI OyTH
ocBiTiieHl BiamoBigHo m0 BuMmor JIBH B.2.5-28, JICTY b A.3.2-15:2011 nns
3ano0iraHHs 3acIUTIOBAIBHINA /i1 OCBITVIIOBAJIbHUX MPUJIaAiB Ha MPaIIOIOYHX.
OO0raHaHHS CUCTEM OCBITJIICHHS KOHCTPYKTHBHO HE TTIOBUHHO CTBOPIOBATH PHU3HK
YpaKEHHS €NEeKTPOCTpyMOM. BUKOHaHHS pOOIT y MICIAX, PIBEHb OCBITJICHOCTI
skux He Biamosimae Bumoram JICTY b A.3.2-15:2011, He momycKa€eThCsl.

JIist mpalfiorounx Ha BIJKPUTOMY TOBITPl TMOBHHHI OyTHM OOJaIITOBaHi
IHBEHTApHI TPUMIMIEHHS JUIsl 3aXUCTy Bl arMocepHHX OmamiB Ta s
o0irpiBaHHs, MaKkCMMaJIbHa BIJICTAHb JI0 SIKUX HE TIOBMHHA MepeBUIyBaTH 50 M.

Komnons3i, mrypdu ta HIi BUIMKE HEOOX1THO 3aKPUTH KPHUIIIKAMHU, IIUTAMH,
KOHCTPYKIIi sikux 3a3HadaroThesi y [IBP, abo oropoautu. 3a3zHadyeHl Oropoxi

MOBUHHI OyTH OOJaJHAHI CUTHAJIBHUM EJIEKTPUYHUM OCBITJIICHHSIM HAIMpyrol HE
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BUIlE HIXK 25 B.

VY pa3i BUKOHaHHS pOOIT y 3aKPUTUX MPUMIIIEHHSAX, Ha BUCOTI, MiJl 3eMJICIO
y [IBP moBunHI OyTM 3a3HaueHi NUISIXM €Bakyallli Jroaed y Oe3nedHi 30HU Y
BUMAAKY HeOE3MeUHNX ab0 aBapiMHUX CUTYaIlii.

Bci 3aMKHEH1 mpocTopH, B SIKUX BUKOHYIOTHCS Oyab-siKi pOOOTH, MOBUHHI
OyTu oOnagHaH1 BEHTUIIAINIEIO Ta OCBITICHHSM.

[lin vac BuKOHaHHS poOIT Ha BOAI ab0 HaJI BOJOK IOBUHHA OyTH
oOaimToBaHa psATyBajbHa CTaHIs (psATyBajdbHUI mocT). Bei yuacHuku pobit Ha
BOJIi TOBUHHI BMITH TIJIaBaTH 1 OyTH 3a0€3MeUeHi pATYBaIbHUMHU 3aCO0aMHU.

Jlns migHIMaHHS Ta OINYyCKaHHS IpalliBHUKIB Ha po0odYl MiCIg Il dYac
3BEICHHS OYJIBEJb 1 CIOPYJl BUCOTOIO a00 TJIMOriHOK 25 M 1 Oulblie HEOOXITHO
BUKOPHCTOBYBATH MACAXUPChKI a00 BaHTAKOMACAKHUPCHKI MIAAOMHUKH (J1iTH),
K1 €KCIUTYyaTYIOThCS BIJIIIOBITHO JI0 BUMOT.

VY pa3i posramryBaHHs poOouux Micik 3riqHo 3 [IBP Ha mnepexputrsax
HABAHTAKEHHA Ha TMEPEKPUTTS BIJl PO3MINICHUX MaTepiajiiB, YyCTaTKyBaHHS,
OCHAILIEHHA 1 JIIOIE HE MOBHHHI MEPEBUIYBAaTH PO3PAaXyHKOBI HaBaHTaKCHHS,
nependadeHi MPOEeKTOM, 3 ypaxyBaHHSAM (PaKTUYHOTO TEXHIYHOI'O CTaHy HECY4MX
OyIiBENTbHUX KOHCTPYKIIIi.

Jlnst 3abe3nedyeHHss Oe3neku poOIT martepanu, OyAiBeabHI KOHCTPYKIII Ta
By3NM OOJaJHaHHS HEOOXITHO TMOJaBaTH HAa PoOOYl MICUS B TEXHOJOTIYHIN
MOCJIJIOBHOCTI, 100 momnepeaHs omnepauis He Oyna IKepeaoM BHPOOHHUOL
HeOe3MeKH M1l Yac BUKOHAHHS HACTYITHOI.

Onany0Oka mMepeKpUTTiB TMOBHMHHA OyTH OTrOpODKEHa B3JIOBX BCHOTO
nepuMeTpa. Bcei oTBOpu B poOouii mMijio3i onaidyOKu MOBYHHI OyTH 3aKpuTI
[IUTaMHU.

[Tin yac BUKOHAHHS POOIT HA BHCOTI 3HU3Y IIiJl MICIIEM BIKOHAaHHS POOIT
HEOOX1THO BU3HAYUTU Ta OTOPOIAUTH HEOE3MeyHl 30HU. Y pa3l CyMILEHHS poOIT
o OJHIA BepTHKall BCl poOOYl Micls MOBUMHHI OyTH 0OJaAHAHI 3aXUCHUMHU
NPUCTPOSIMU (HACTHIJIAMH, CITKaMH, KO3MpPKAaMH), BCTAHOBJIEHUMHU Ha BiJICTaHI HE

OubiIe HiX 6,0 M IO BEpTUKAJII BII PO3MIIIIEHOTO HIKYE POOOYOTO MICIIS.
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Texnonoriuni, mi(TOBI Ta 1HII OTBOPU B MEPEKPUTTAX Ta MOKPUTTAX IS
3ano0iraHHs JOCTYIy JI0 HHUX THPAIIO0YUX HEOOXITHO 3aKpUTH CYLHUIBHUMU
HacTuiamMu abo oropoauTH B3MoBXk mepumerpa 3rigHo 3 ['OCT 23407, TOCT
12.4.059. Ha koxxHomy moBepci B JTOBIM IMaxTi MOBHHHI OYyTH 3MOHTOBaH1
3axuCHI HacTHIM. KOHCTPYKIliH €eMEeHTIB HAaCTHIIIB 3aKPUTTSI OTBOPIB, METOAM iX
MOHTaXy MOBUHH1 OyTH 3a3HadeHi B [IBP.

[lin vac ompalroBaHHsS 3aXOiB 3 OpraHizaiii Ta TEXHOJIOT1i 3BeJACHHS
KapKaCHO-MOHOJIITHUX, MOHOJITHUX OyaiBellb 1 CHOPYJ BiJICTaBaHHS MOHTaXy
CXOJIOBUX MapIIIiB HEOOX1THO MmepeadadaTy He OUTbIINE HIXK HA OJTUH MTOBEPX.

PoGoui wicisl, Ha SKHX 3aCTOCOBYETbCS YCTAaTKyBaHHS, IIyCK SIKOTO
3MIMCHIOETHCS 330BHI, MOBUHHI OyTH 00JIaIHAK]I CHUTHAI3AIlIE€I0, IO MOMEPEIKYE
PO IMYCK IILOTO 00JIaTHAHHS 3a HEOOX1THOCTI Tpeda 3a0e3MeynuTH JBOCTOPOHHIM
3BSI30K 3 OIEPaTOPOM.

byniBenbHe cMITTS 31 CIOpYIH, IO OyIyeThCs, a00 PUIITOBaHb HEOOX1THO
OITYCKATH IO 3aKPUTHUX KOJI00AX, Yy 3aKPUTHX SIUKax abo KoHTeitHepax. HinkHii
KIHEIIb JK0J00a TMOBHHEH 3HAXOJMTHCh He Bumle HDK 1,0 M Ham 3emiecro abo
Bxoautu B OyHkep. Ckumatu cMiITTa 0e3 k0J00iB a00 IHIIUX MPUCTOCYBAHb
JIO3BOJISETHCS 3 BUCOTH He Outbie HiK 3,0 M. Miciid, Ha K1 CKHIA€THCS CMITTS,
HEOOX1THO OropoauTh abo 3a0e3MeuuTd Harjgal 3a HUMH IS 3amoOiraHHs

HCIITACHHMM BHIIaJIKaM.

4.3 Bumorum Oe3leku TIiJ Yac CKJIJyBaHHS OY/IIBEIHUX MarepiaiiB i

KOHCTPYKIIH

CkmamyBaHHS ~ MaTepiaiiB,  MPOKJIAIHHA  TPAHCIOPTHUX  IUISAXIB,
YCTAHOBJICHHSI OMOp MOBITPSHUX JIIHIM eJIeKTporepeaadl Ta 3B SA3KYy IOBUHHI
BUKOHYBAaTHCh 3a MEXaMHU MPU3MU OOBAJIEHHS TPYHTY HE3aKpIIUIEHUX BUIMOK
(KOTJIOBaHIB, TpaHIIEW), a IX PO3MHUIIEHHS y MEXax MpU3MU OOBAJIEHHSA T'PYHTY

OUIsT BUIMOK 13 KpITUICHHSIM JOMYCKAEThCS 32 YMOBU TIOMEPEIHBOI TMEPEBIPKH
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CTIMKOCTI 3aKpIIUICHOTO YKOCY BIAMOBIZHO JO TMacmopTa KpimieHHS abo
pO3paxyHKy CTIHKOCTI I[OTO YKOCY YypaxXyBaHHSIM JIMHAMIYHOI'O HABaHTaXKEHHS
BiJl TPAHCTIOPTHUX 3ac001B, M0 TEPECYBAIOTHCS TOOIU3Y YKOCY.

Marepianin  (KOHCTPKIli) HEOOXITHO PO3MIIIYBaTH Ha BHUPIBHSIHHUX
MalJaHYMKax Ta BXXUBATU 3aXOJiB, IO 3aMO0OMTalOTh CaMOBLILHOMY 3CYBY,
OCIJITaHHIO, OMAJIaHHIO 1 PO3KOYYBaHHIO. MallaHYNKU IS CKJIayBaHHS MOBUHHI
MaTl CTOKM TIOBEPXHEBHX BOJ. 3a0OpOHSETHCSA 3AIMCHIOBATH CKJIQTyBaHHS
MaTepialiB, BUPOOIB HA HACUITHUX HEYIIIIbHEHUX TPYHTaX.

[lin dyac TpaHcmopTyBaHHS 1 CKJIaAyBaHHA BHUpOOIB, MaTepiaiis,
KOMIUJIEKTYBAJIbHUX €JIEMEHTIB HEOOXIJIHO JIOTPUMYBATHCh 3arajlbHUX IPaBUII
oesneku 3rigHo 3 JCTY A.3.2-2-2009. Cmocobu ckiamyBaHHS MaTepialis,
KOHCTPYKIIIH Ta BHUPOOIB BHU3HAYAIOTbCA B TEXHOJOriuHMX Kaprax I[IBP Ha
BUKOHAHHS IX pobir. OJIHOYACHO HEOOXITHO 3abe3neuuTd  Oe3reyHe
CTpOITyBaHHA Ta MiJHIMAHHA (CIyCKaHHSA) BaHTAXIB HA IITA0EI, CTeNaXl1, KaCeTH
TOILLO.

CkrnagyBaHHsS MarepialiiB Ta BUpoOiB BiamoBigHo a0 [IBP mnoBunen
3a0e3neuyBaT KEpIBHUK POOIT. Y pa3l BUSBIEHHS MOPYIICHHS BUMOT YMHHHUX
MpaBuJl CKIIQAyBaHHS BUH IMOBMHEH TEPMIHOBO BXHUTH 3aXOJIB I YCYHEHHS
NOpYyIIEHHS. 3aCTOCYBaHHsS MarepiajiB Ta BUpPOOIB, MO0 OyiaM 3acKJIajoBaHi 3
MOPYIICHHSM MPaBWI, KEPIBHUKOM POOIT MOBUHHO OyTH THMYAacOBO 3YMUHEHO 0
BIIPIIICHHS MATAHHS PO MOXKIIUBICTH X MOJANBIIOT0 BUKOpUCTaHHS. Lle pimeHHs
MOBUHHO OyTH 33JJOKyMEHTOBAHO.

CkmanmyBatd  Marepiaiau, BUPOOM, KOHCTPYKIIi, yCTaTKyBaHHS Ha
OyZ1BEIbHOMY MAalIaHYMKY 1 pOOOUHX MICHAX HEOOXIAHO TaK:

- eIy y MakeTax Ha MiJJAOHax - He Oulbllie HDK y JBa SIPycH, Y
KOHTEHHEepax - B OJIMH SIpyC, 0€3 KOHTEIHEPIB - BUCOTOIO HE OiybIe Hixk 1,7 M;

- ¢yHnaMeHTHI OJIOKM Ta OJIOKM CTIH MiJBajiB - y IITa0edl BUCOTOK HE
OinpIe HIK 2,6 M Ha MIIKIaAKaX 3 MPOKJIaIKaMHU;

- CTIHOBI TIaHEJ - Y KaceTH 4M MipaMiau (TaHesl Meperopojiok - y KaceTu

BEPTUKAJIBHO);
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- CTIHOBI1 OJI0KM - y mTabeni y ABa spyCcH Ha MIIKIaAKaX 13 MPOKIaIKaMU;

- IUTUTH TIEPEKPUTTIB - y INTabell BHCOTOK HE OuIblle HbK 2,5 M Ha
HiAKIaKax 13 TPOKJIaIKaMU;

- puresi Ta KOJIOHM - y mmTabeni BHcOoTor A0 2,0 M Ha miAKIagkax 13
MPOKJIAJIKaMU;

- KpyIJIdid Jiic - y mTabesni BUCOTOr0 He Oumbmie Hik 1,5 M 13 mpokiaakaMu
MDK psJlaMd Ta BCTAHOBJICHHSIM YTOPIB JJIs 3aM00IraHHs PO3KOYYBaHHIO, IIUPUHA
mrradesst MoBUHHA OyTH MEHIIIE Hi’K HOro BUCOTA;

- IAJIOMaTepiaiy - y mradesi BUCOTOIO IPHU PsI0BOMY YKJIaJlaHHI HEe O1Iblie
MOJIOBUHU IIUPUHU IITA0ENs, MpU YKIaJaHHI y KIITKA - HE OUIbIIE MIMPUHU
mradens,

- Ip1IOHOCOPTHHI MeTaJl - Y CTeJlaXX BUCOTOIO He OubIne HiX 1,5 M;

- CaHITapHO-TEXHIYHI Ta BEHTWIALINHI OJIOKM - y mmTabesi BHCOTOIO HE
OinbIIe Hik 2,0 M Ha MIIKIAAKaX 3 MPOKJIAIKAMU;

- BEJINKOTA0apUTHE 1 BEJIMKOBAroBe YCTATKYBaHHS Ta MOTO YaCTHUHU - B OJIUH
ApyC Ha NIJKIAJKaX; - CKJIO B SIIHUKAaX 1 pyJIOHHI MaTepialid - BEPTUKAIBHO B OJIUH
PSAI HA MAKIAAKAX;

- YOpHI TMPOKATHI MeTanu (JUCTOBA CTallb, IIBEJEPU, ABOTABPOBI OaKw,
COpPTOBa CTaJIb) - y mITabeNIb BUCOTOIO A0 1,5 M Ha miJKIaaKaX 13 MPOKJIaIKaMHU;

- TpyOu miametpoMm Ounbmie HiXK 300 MM - y mTabenb BUCOTOIO /10 3 M Y
ciu10 6€3 MPOKIIAJ0K 13 KIHUEBUMH YIIOPAMH;

- TpyOou niamerpom MeHue HiK 300 MM - y mrabens BUCOTOO 0 3 M Ha
MIKIAKaxX 13 MPOKIaKaMU 1 KIHIIEBUMU YIIOpaMH.

CknanyBaHHsS 1HIIMX MaTepialiB, KOHCTPYKIIH 1 BUPOOIB HEOOXIAHO
3MIIMCHIOBATH BIATOBIIHO 10 BUMOT CTaHAApTiB Ha Ii maTtepiand. Meroau Ta
CrocoOM CKJIaJyBaHHsS HECTAHJIAPTHUX MaTepiaiiB 1 KOHCTPYKIIM HEO0OXITHO
3azHauatu B [IBP. CknanyBatu marepianu Ta oOJjlafHaHHS Ha POOOYMX MICIISIX
HEOOX1THO TaK, MO0 HE CTBOPIOBAJIACh HeOe3MeKa IiJl YaC BUKOHAHHS POOIT 1 HE
3BYXKYBAJIUCh TIPOXOJIH.

[linkmagkn Ta TNPOKIATKM B IMTA0ENAX MaTepialiB Ta KOHCTPYKIIIH
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HEOOXITHO PO3MINIYBAaTH B OJHIA BEPTUKAIBHIN TUIOMIMHI; 1X TOBIIMHA T Yac
mTabentoBaHHs MaHesed, OJIOKIB TOIIO Mae€ IMEPEBUIYBAaTH BUCOTY MOHTAXKHHMX
MeTeNb, 0 BUCTYIAOThH, HE MEHIIIE HiXK Ha 20 MM.

[TumonoxiOHI MaTepiaau HEOOXITHO 30epiraTd y 3aKpUTHX €MHOCTSX,
BXKMBAIOYH 33aXO0JI1B, IO 3aM00IraloTh PO3MOPOIICHHIO Y MPOIIEC] 3aBaHTAXKEHHS Ta
pPO3BaHTAXEHHS. 3aBaHTAKYBaJlbHI OTBOPHM €MHOCTEH TIIOBHHHI 3aKpPHBATHUCS
3aXMCHUMH I'paTaMu, a JIIOKH - 3aTBOPAMH.

bynkepn Ta iHIII €MHOCTI TraMOWHOIO Ounblie HIX 2 M s 30epiraHHs
CUMKUX Ta MWJIOMOAIOHMX MaTepianiB MOBUHHI OyTH oOiagHaHi 3aco0amul Jis
3armo0iraHHsl YTBOPEHHIO CKJIEMIHb Ta 3aBUCAaHb MaTepiaiiB abo AJisi MPUMYCOBOTO
iX oOBaJIEHHS.

Marepianu, ski MICTATh MIKUBI a00 BUOYXOHEOE3MEUHI PEYOBHUHH,
HE0OX1THO 30epiraTu y repMeTHYHO 3aKpUTIi Tapi.

Mix mTabensMu (cTenakaMu) Ha CKJIafax CIHi nepeadaduuTv MNpPOXOau
HIMPUHOI0 HE MeHIe HiK 1,0 M 1 mpoi3au, MUpHHA IKUX 3aJIeKUTh BiJl TabapuTiB
TPAaHCHOPTHUX 3aCO0IB 1 BAHTAKHO-PO3BAHTAXYBAJIBHMX MEXaHI3MIB, W10
00CITyTOBYIOTh CKJIaJI.

[Iputynartu (cnupatu) maTepiaii 1 KOHCTPYKIIT JO OropoXk, €JIEeMEHTIB

TUMYACOBHX 1 KaliTATBHUX CIOPY/ TOIIO HE AOMYCKAETHCS.

4.4 Bumoru enekTpoOe3neKku Ha OyiBebHUX MaillaHunKax

VYnamryBaHHs Ta eKcIulyaTallisi €1eKTpOyCTaHOBOK TOBUHHI 3/11MICHIOBATUCS
BiIMOBIIHO 70 [IpaBui TexHIUHOT eKCIuTyaTallli €JeKTPOYyCTaHOBOK CITOKMBAYiB
(maka3 Big 25.07.2006 Ne 258 MinmanuBenepro Ykpaiau), [IpaBun ynamryBaHHS
enekTpoycTaHoBoK (Haka3 Bix 28.08.2006 Ne 305 MinnanuBeHepro YKpainu).
EnekrpoOe3neka Ha OyniBeJbHOMY MalJaHYMKy TIOBMHHA 3a0e3medyBaTUCS
BigmoBigHo 1o Bumor JICTY b A.3.2-13:2011.

VnamTyBaHHS 1 TeXHIYHE OOCIYrOBYBaHHS THUMYACOBUX 1 MOCTIMHHMX
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eJIEKTPUYHHUX MEPEX Ha BUPOOHUUIN TEpUTOpIi MOBUHEH 3/A1MCHIOBATH MEPCOHAT,
10 Ma€ BIJATIOBIIHY KBai(iKaliiiHy rpymny 3 e1eKTPOOE3MeKH.

Po3BeneHHsT TUMYacoBHX eleKTpoMmepexxk Hampyroro ao 1000 B, mio
BUKOPHUCTOBYIOTBCS JIJIsI €JIeKTpo3ade3nedeHHs 00'eKTiB OyAiBHHMIITBA, HEOOX1THO
BUKOHATH 130JIbOBAHUMHM MPOBOJIAMH YU KaOeIsiMU Ha ornopax abo KOHCTPYKIIAX,
pPO3paxOBaHUX Ha BIANOBIIHY MEXaHIYHY MILHICTb MiJ Yac MPOKIAJaHHS MO HHUX
MIPOBOJIIB 1 KaOeIIB HAa BUCOTI HAJl PIBHEM 3€MJI1 Ta HACTUJIY HE MEHIIIE HIXK, M:

2.5 - Hag poOOUNMH MICIISIMU;

3,5 - HaJT TPOXOIaMH;

6,0 - Hag npoizgamu.

CBITHJIBHUKH 3arajlbHOTO OCBITJIEHHS Hanpyrowo 127 B 1 220 B HeoOxingHO
BCTAHOB/IIOBAaTH Ha BHUCOTI HE MEHIIE HDK 2,5 M BiJ piBHA 3€MJ, MIJJIOTH,
HACTHUITY.

3a BUCOTH MiJBIIIYBaHHS MEHIIE HiX 2,5 M HeoOxiaHo 3rigHo 3 [IVE (naka3
Miunnanusenepro Ykpainu Big 28.08.06 Ne 305) BUKOPUCTOBYBATH HAampyry He
Bule HiK 25 B. JKuBieHHS CBITWIBHHMKIB Hampyror 10 25 B moBuUHHO
3MIIHCHIOBATUCS BIJT 3HM>KYBaJIbHUX TpaHchopmaTopis, MAaIlMHHUX
MEPETBOPIOBAYIB, aKYMYJISITOPHUX OaTapeil. 3aCTOCOBYBATH JJI 3a3HAUCHUX IT1JIEH
aBToTpaHcopmaropu, JApocenal Ta peoctatd  3ab0opoHserhcs.  Koprmycu
3HIDKYBaJBHUX TpaHchOpMaTopiB 1 iX BTOPUHHI OOMOTKH CIiJl 3a3€MIIUTH.
[lepeHOCHI CBITUIBHUKHA MalOTh OYTH TIIBKHA MPOMMCIOBOIO BUTOTOBJICHHS. [HII
CBITHJIbHUKH 3aCTOCOBYBATH B SIKOCT1 IEPEHOCHUX 3a00POHSIETHCSI.

Bumukaui, pyOWJIbHUKM Ta 1HII KOMYTaIlliiHI €JIEKTPUYHI amapaTH, 10
3aCTOCOBYIOTHCS Ha BIAKPUTOMY MOBITp1 200 y BOJOTMX Li€XaX, NOBUHHI OyTH Y
MOKEKO0- BUOYX03aXHIIIEHOMY BUKOHAHHI.

Yci enmeKkTpomycKoBI  MPUCTPOi  CHIJ  PO3MINIyBaTH  Tak,  II00
YHEMOKJIMBIIIOBABCA IyCK MAaIllMH, MEXaHI3MIB 1 YCTaTKyBaHHS CTOPOHHIMHU
ocobamu. 3a00pOHSIEThCS BMHKAaHHA JEKIUIBKOX CTPYMONpPHUHMAYiB  OJHUM
MyCKOBUM MPUCTPOEM. PO3MOAUIBHI IIUTH 1 pyOUTIBHUKH HEOOX1JHO 3aKpUBATH Ha

3aMOK.
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TencenbHi po3eTKH Ha HOMiHaNbHI cTpymu 10 20 A, mpu3HayeHi s
YKUBJICHHSI TMEPEHOCHOTO E€JIEKTPOYCTATKYBAHHS 1 PYYHOIO €JIEKTPOIHCTPYMEHTY,
II0 3aCTOCOBYIOTHCS 11032 MPUMILICHHIMH, TOBUHHI OyTH 00agHaH] PUCTPOSIMHU
3axucHoro BiakiaoueHHs (II3B) 31 ctpyMom cnpaniboByBaHHs He Ouibine HiXK 30
MA a00 KOKHa pO3€TKa MOBHHHA KUBUTHCS BiJl IHIAUBIIYaTbHOTO PO3IMOIIJILHOTO
TpaHchopmaTopa 3 Hampyrorw He Oinbme Hik 25 B.

MeraneBi OyaiBelbHI PUINTOBAaHHS, MeETajieBl OrOpoXXi MiCIlb, i€
BUKOHYIOTHCSI POOOTH, TMOJMII Ta JIOTKH IS MPOKJIaAaHHS KaOemiB 1 MPOBOIB,
peiiKoBl KOJNIi BaHTaXOMiMIMMaIbHUX KpaHIB 1 TPAHCHOPTHUX 3aco0iB 3
CJIEKTPUYHUM TIPUBOJIOM, KOPIYCH YCTAaTKyBaHHS, MAaIllMH 1 MEXaHI3MIB 3
€JIEKTPOIPUBOAOM HEOOX1JHO 3a3€MIIFOBATH BIANOBIAHO 10 IIpaBui ynamryBaHHs
CJIEKTPOYCTAHOBOK OJipa3y IIICIsl iX BCTAHOBJEHHS Ha MicIle J0 IOYaTKy
BUKOHAHHS Oyb-sIKUX POOIT.

[ITenicenpHl PO3ETKU W BUJIKH, 110 3aCTOCOBYIOTHCS Y MEpEKax HaMpyroro
7m0 25 B, mMOBHHHI MaTH TaKy KOHCTPYKIIIIO, IO YHEMOXKJIMBIIIOE BMHUKAaHHS Y
PO3ETKH BHJIKM HANPYTOIO OlbIie Hix 25 B.

CTpyMOBiIHI YacTHMHHM €JEKTPOYCTAHOBOK IIOBHHHI OyTH 130JIbOBaHi,
OTOPOJDKEH1 UM PO3MIIIEH] B MICISIX, HEIOCTYIMHHUX JIJII BUIAJIKOBOTO JOTUKY [0
HUX.

3aXUCT EJEKTPUYHUX MEPEXK 1 €JEKTPOYCTAHOBOK BiJ] HECAHKIIIOHOBAHOTO
BTPYYaHHS Ha BUPOOHUYIN TEpUTOPIi HEOOXITHO 3a0€3MEYUTH 3a JIOIOMOTOKO
3anO0ODKHUKIB 3 KaliOpOBaHMMM IUIABKUMH BCTaBKaMM a00 aBTOMATUYHHUX
BuMuKauiB BiamosigHo 1o HITAOII 40.1-1.32.

Jlomyck nepcoHany OyiBeIbHO-MOHTOXXHUX OpraHizalii 10 poOiT y Al0unx
YCTAaHOBKaxX 1 OXOPOHHIM 30HI JIHIN eJleKTpornepenadi MOBUHEH 3/1HCHIOBATUCS
BigmosigHo go Bumor HITAOII 0.00-1.29, HITAOIT 40.1-1.01, HITAOIT 40.1-1.07,
HITAOIT 40.1-1.21, HITAOITI 40.1-1.32 a Ttakox Haka3ziB MIiHNAJIUBEHEPTO
VYkpainu Big 25.07.2006 Ne 258 ta Bix 28.08.2006 Ne 305.

[TinroToBKa po6OYOTO MicCl 1 AOMYCK 10 pOOOTH MEepCOHANY, SIKUN Mpalltoe

32 BIAPSUDKCHHSM, 3IIMCHIOIOTBCS 3aBXKJIM IIEPCOHAJIOM  OpraHisamii, IIIo
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EKCIUTyaTy€ eJIeKTPOTEXHIYHE YCTAaTKyBaHHS.

4.5 3abe3neueHHs MOKEKHOT OE3MeKH Ha OyTiBETbHUX MalTaHINKaX

[Toxxexxna Oe3mexka Ha OyIIBEIBHOMY MalaHUYMKy 3a0€3MeuyeThes
BIJIMOBITHO 70 BUMOT 3akoHy Ykpainu «lIpo mnoxexny Oesnexky», HAIIb
A.01.001, HATIb b.03.002, JIbH B.1.1-7, IbH B.1.2-7.

Ha xoxHOMy 00'ekTi poOOTOAaBEIh CTBOPIOE 1 HECE BIAMOBINAIBHICTH 3a
(GYHKIIOHYBAaHHS CUCTEMH TMOKEKHOI OE3MeKH.

PoGoTonaBenp 3000B's3aHuil  MPU3HAYUTH OCOOYy, BIAMNOBIZAIBHY 3a
BUKOHAHHS TMpalliBHUKAMU TPaBUJI TOXKEXKHOI Oe3leku Ha OyaiBeIbHOMY
MalJIaHYUKY.

Ha xoxHOMY 00'€KTI HEOOXITHO MaTH THCTPYKIII 3 MOXKEXKHOI O€3NeKu Ta
IHCTPYKIIi IS BCiX BHOYXOIMOXKEKOHEOE3NMEUHUX 1 TMOXKEKOHEOE3MECUHNX
MPUMIIIECHb (TIBHULID, IIEXIB, CKJIaJIIB TOIIIO). IToxa3uukn
MOXKE)KOBUOYXOHEOE3MEeKN TEXHOJOTIYHUX PEYOBUH 1 MarepiaiiB (PO3UMHIB,
MOPOIIKIB, TPaHyJl TOIIO), IO 3aCTOCOBYIOTHCA Ha OyIBEIHbHOMY MaiiJlaHYUKY,
nosunHI Bignosigatu ['OCT 12.1.044.

[IpamiBHUKU JOMYCKAIOThCS 10 POOOTH TUIBKM TMICHS IHCTPYKTaXy 3
noxkexkHoi oesneku BianosiaHo g0 JCTY, a y pasi 3MiHu crieuudika poOoTH -
MICJIS 103a4€PTrOBOT0 IHCTPYKTAKY.

3anexxHo BiJl 0cOOIMBOCTEN OyAiBETLHOTO MaiflaHYMKa, PO3MIPIB Ta YMOB
eKCIUTyaTallli MPUMIIIeHb, HASBHOTO OOJIaIHAHHS 1 KUIBKOCTI poOOYUX MICIb, a
TaKOX MAaKCHUMaJIbHO MOXJIMBOI YHMCENBHOCTI MPHUCYTHIX MPAIiBHUKIB MOBHUHHA
OyTu 3a0e3rnedeHa HajeKHa KITbKICTh IEPBUHHUX 3aC001B MOKEKOTACIHHS.

Ha OyniBenbHOMY reHepalbHOMY IUIaHI NMOBUHHA OyTH 3a3HayeHa cxema
TPAHCIIOPTHUX IUISIX1B, MICIIE 3HAXOHKEHHS BOJIOHKEPEII, 3aC001B IMOMKEKOTACIHHS
Ta 3B'SI3KY.

Jlo Bcix OynaiBenb 1 cnopyl OyAiBENIbHOTO MaiJlaHYMKa, y TOMY YHCII
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00'exTiB mpuierioi 3abyAOBHM, MalJaHYMKIB CKIAQAyBaHHS MaTepiaiiB TOIIO
MOBUHEH OyTH BUIBHUH JOCTYII, a MPOTHU-TIOKEKHI BIJICTaHI M)XK HAUMM TTOBUHHI
BianmoBigaTu Bumoram JIBH 360, JIBH B.2.2-15, CHull 2.09.02.

3a mmpunHu OyiBesb Oubiie Hik 18,0 M mpoi3au maroTh OyTH 3a0e3eyeHi
3 000X TO3JIOBXKHIX CTOPIH, a 3a JOBXHHHU Oiabie HDK 100 M - 3 yciX CTOpiH
OyaiBii. MakcumainpHa BiJICTaHb BiJ y3014usi JOPOTH J0 CTiH OyJiBENb 1 CIIOPYA
MOBUHHA OYTH HE OubIe HiXK 25,0 M.

VY Micusx, A€ pO3MIIIEHO TOpIoYl YM JIETKO3alMHCTI Marepiayid, KypiHHS
3a00pOHEHO, a KOPHCTYBAHHS BIAKPUTHUM BOTHEM JIONYCKAETHCA TIIBKA Ha
BiJicTaH1 moHaa S0 M Bij 3a3HaYECHUX MaTEPialliB.

He po3BonsieThcsi HakomuuyBaTH Ha IUIOMIAQAKAaX TOPIOYl MaTepiaiu
(mpomacieHl TaHYIpKHA, TUPCY YH CTPYXKKH, BIIXOIM IUTACTMAac TONIO), IX
HE0OX1THO 30epiraTu B 3aKPUTUX METAJIEBUX KOHTEHHEpax y Oe3MeuHOMY MiCII.

[Ipoxoau 10 TEXHIYHUX 3aCO01B MOKEKOTACIHHS MOBUHHI OYyTH BUIBHUMH 1
MO3HAYECHUMU BIJIMOBITHUMHU 3HAKAMHU.

Ha pobouux Micisix, e 3aCTOCOBYIOThCS, BUTOTOBIIIOIOTHCS KJIET, MAaCTUKH,
dbapbu Ta 1HII Marepiajgd, MO0 BHUAUISAIOTH BHOYXOHEOE3MEeUHI UM IIKIJIMBI
PEUYOBHHHM, HE JO3BOJISIETHCS BUKOPUCTOBYBATH BIAKPUTUN BOTOHb Ta BUKOHYBATH
po0OOTH, IO CYNPOBOKYIOTHCS 1ICKpOYTBOpeHHsIM. [li poboul micus HEOOXiaHO
MOCTIHO TPOBITPIOBATH. ENEKTPOYCTaHOBKM B TaKUX MPUMIIIEHHAX (30HAX)
NOBUHHI OyTH y BHOyxoOe3neuHoMy BUKOHAaHHI. KpiM TOro, HeoOXigHO BXKHUTH
3aXO/iB, 10 3ano0iraloTh BUHUKHEHHIO Ta HAKOMUYEHHIO 3apsJliB CTaTUYHOI
CJIEKTPUKH.

3a00pOHSA€TbCS BUKOPUCTAHHS TMOJIMEPHHUX MAaTteplajiB, y TOMY YHCIl
IMIIOPTHHUX, 3 HEBU3HAYECHUMH IMOKA3HUKAMH TMOXKEKHOI HeOe3neku. [lokazHuku
nokexoBuOyxoHeOe3neku BuzHavatoTbes 3rigHo 3 [OCT 12.1.004, TOCT
12.1.044, 1bH B.1.1-7, ABH B.1.2-7, HAIIb 5.03.002.

VYci ob'ektrn (OymiBI, IO CHOPYIKYIOTHCS, THMYACOBI CHOPYAH, TiJCOOHI
NpUMIILICHHS, OyAiBelbHI MalJIaH4YMKWA TOIO) TMOBHHHI OyTH 3a0e3mnedeHi

NEePBUHHUMHU 3aco0amu TokekoracinHs 3rigHo 3 Bumoramu HAIIB A.01.001,
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HAIIb b5.03.001, JABH B.1.1-7, JBH B.1.2-7, 3aco0amu KOHTpOJIO Ta

OTIEPAaTUBHOIO OMOBIIICHHS Y pa3l BAHUKHEHHS HaJ[3BUYAHOI CUTYaIlli.

EBakyarmiro monmeli HeoOximgHo 3xiiicHioBatu 3rigHo 3 JIbH B.1.1-7, JIBH
B.1.2-7.

KinpkicTe, posTamryBaHHs, poO3MIpH IUIIXIB €Bakyallii 1 BHUXOJIB
BU3HAUYAIOTHCSA 3aJICKHO BiJ XapakTepy poOiT, po3MipiB 1 0OJamTyBaHHS
Oy/IBEIPHOTO MaiJaH4YMKa 1 MPHUMIIIEHb, a TaKOX B1JI MaKCUMaJIbHO MOKJIMBOT
KUTBKOCTI OC10, SIKi TaM MOXKYTb IepeOyBaTH.

Hlnsixu eBakyarii MOBMHHI OyTH BIUIBHHUMH BiJl CTOPOHHIX NpPEIMETIB 1
SAKHAUKOPOTIIUMHU JI0 €BAKYaI[IHHUX BUXO/IIB.

EBakyaliitHl BUXOAM, NUISIXM €BaKyallii MOBUHHI OyTH MO3HA4YE€H1 3HAKAMHU
MOKEeXKHO1 0e3meku BiamopigHo g0 Bumor JJCTY ISO 6309.

Ha mepion mepeOyBanHs nrofieii Ha OyJiBeNbHUX O00'€KTax 3a00POHAETHCS
3aKpHBATH Ha 3aMKH JIBEPI €BaKyal[liHUX BUXO/IIB.

[nsxu eBakyaillii, MOBUHHI OyTH 00JIalHAHI ABTOMAaTUYHUMHU aBapiiHUMU

JUKEpeslaMu CBITIA.

4.6 3a0e3nedeHHs 3aXHMCTy NPALIBHUKIB BIJ [ii IIKIJAJUBUX BUPOOHUYHUX

dakTopiB

[Tin wac OyaiBenbHUX POOIT PIBEHb €JIEKTPOMArHITHUX MOJIIB HE MOBUHEH
MIepPEeBUIIyBaTH PiBHIB. BUMIpIOBaHHS PiBHS €EKTPOMATrHITHUX MOJIB HA POOOYMX
MICIISIX.

ITix gac OyaiBeIbHO-MOHTOXXHHUX POOIT HAa TEpUTOpii ad0 B mexax JiF0UHUX
MIPOMHUCIIOBUX TMIAMPUEMCTB KOHTPOJIb 32 JIOACPKAHHSM CaHITAPHO-TITIEHIYHUX
HOPM MOBHUHEH 3/IIMCHIOBATUCH BIAMOBIAHO S0 MOPSIKY, BU3HAYCHOMY Ha JaHOMY
I IITPHUEMCTBI.

PoGiTHHMKY TOBUHHI OyTH 3a0e31edeH] 3aco0aMu 1HAUBITYaTbHOTO 3aXUCTY.

[lepen mowyaTkoM poOOIT y MICHSIX, J€ MOXJIMBE BUIIJICHHS IIIKIJJTMBUX
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ra3onofiOHUX pedoBUH (IIKIAIUBUX Ta3iB), Y TOMY YHCI B 3aKPUTHX €MHOCTSIX,
KOJIOAA3SIX, TpaHIIesx, Imypdax, HEOOXITHO MPOBOIUTH aHANI3 TMOBITPSHOTO
CepeIoBHUIIA BIMOBITHO 10 BUMOT 6.6.1.

VY pa3si nosiBU MIKIJUIMBUX Ta3iB pOOOTH HEOOXITHO TUMYACOBO MPUIUHUTH 1
MPOJIOBXXUTH TIUIBKU IICJISI TPOBITPIOBAHHS POOOYMX MICIh Ta 3a0e3ledeHHs
BCHTWIALIIEIO 1/a00 3a0e3MedeHHs TMpaIodnX HEOOXITHUMH  3aco0amMu
1HIMB1TyaJIbHOTO 3aXHCTY.

Pob6otu B xomons3sx, urypdax 4 3aKpUTHX €EMHOCTSIX MOBUHHI BUKOHYBaTH
NpaliBHUKY, SKI TPONILIN HABYaHHS Ta MEPEBIPKY 3HAHb BIIMOBIAHO O BUMOT,
3aCTOCOBYIOYH IIJIAHTOBI1 MPOTHUTA3U; Pa30M 3 TUM (OJIHOYACHO) JABOE POOITHHKIB,
o nepeOyBarOTh 330BHI KOJOIs34, mypda ado €MHOCTI, MOBHUHHI CTpaxyBaTu
Oe3rmocepe/IHIX BUKOHABIIIB POOIT 3a JOMOMOTOI0 KaHATIB, MPUKPIIUICHUX JO iX
3armo01KHUX IMOSCIB.

[Tix yac BUKOHAHHA POOIT Y KOJIEKTOpax BOJAOMOCTAYaHHS, BOJIOBIIBEACHHS,
TEIJIONOCTaYaHHsl MOBUHHI OYTH BIJKPUTI JiIBa HAWOMIKYUX JIIOKM abo JBepi 3
TaKUM PO3pPaxyHKOM, 1100 MpaliBHUKU NepeOyBaIu MK HUMHU.

VYcraTkyBaHHs, M 4Yac EKCIUTyaTallli SKOro MOXIJIMBE HAJIXOUKCHHS Y
MOBITPS IIKIJJIMBUX Ta3iB, MapiB, MUy, TOBUHHO TOCTABJIATHUCS y KOMIUICKTI 3
yciMa HEOOXIIHUMH YKPUTTSIMH 1 HPUCTPOSMHU, IO 3a0€3MeuyroTh HaJIiHY
repMEeTHU3AIlI0 JKEpeN BUIIJICHHS MIKIUIMBUX PEYOBUH. YKPUTTS MOBUHHI OyTH
3a0e3MeueHl MPUCTPOSIMU ISl MIJKIIOYEHHS 0 acmipamiiHux cucteM (diaHi,
naTpyoKu TOIIO).

[lin yac BUKOpHUCTAHHS TOJIMEPHUX MaTepiayliB 1 BUPOOIB, y TOMY YHCII
IMIIOPTHUX, HEOOX1AHO KEpyBaTUCA MAacOpPTaMHU HA HUX, 3HAKAMM 1 HamKcamu Ha
Tapi, B Kl BOHU 3HAXOJWIWCA, CAHITAPHO- €MiJAEMIOJIOTIYHUM BUCHOBKOM IIPO
BIJIMOBITHICTh CAaHITAPHUM HOpMaM 1 TpaBWiIaM YKpaiHU, a TaKOX IHCTPYKIISIMU
II0JIO0 iX 3aCTOCYBaHHSI, 3aTBEPKCHIMH Y BU3HAUCHOMY TTOPSIIKY.

3a00pOHSETbCI ~ BUKOPUCTaHHS  BHOYyXOHEOE3MEUHUX 1  TOKCHUYHHUX
MatepianiB 1 BUpPOOIB 0€3 03HAMOMJIEHHS MEPCOHANy 3 IHCTPYKLISIMU IIOAO iX

3aCTOCYBaHHS.
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Jlakogap06oBi, 130MAMIIHI, OMOPSAIKYBajbHI Ta IHII Marepianu, IO
BUJIUISIIOTh BUOYXOHEOe3IeuH1 ado IIKIIJIKMBI PEYOBHUHHU, JO3BOJSEThCS 30epiratu
Ha poOOYMX MICIIX Y KUTBKOCTSX, 110 HE TMIEPEBHUILYIOTh 3MIHHOI MOTPEOH.

Marepianu, 10 MICTSTD [IK1JTAB1 qn BUOYyXOHEOEe3IeuHI,
BUOYXOMOXEKOHEOe3MeUHl PO3YMHHUKH, HEOOXIIHO 30epiraTd B TIepMETHYHO
3aKpUTIN Tapi.

Maman ¥ arperatd, IO CTBOPIOIOTH IIYM IIiJI 4ac poOOTH, HEOOX1THO
eKCIUTyaTyBaTH TaK, 100 PiBHI 3BYKOBOT'O TUCKY Ha MOCTIHHUX pOOOYMX MICUAX Y
OPUMIIIEHHSAX 1 Ha TEpPUTOPil OpraHizamii HE MNEPEBHUILYBAIA JOMYCTHMHX
BEJIUYMH.

JUIsi yCyHEHHS WIKIAJIMBOTO BIUIMBY Ha MPALIOIOYMX IMIBUIIEHOTO PIBHA
IIyMy HEO0OX1JTHO 3aCTOCOBYBATHU:

- TEXHIYH1 3ac00M (3MEHIICHHS IIyMY Y JKEepesl Horo yTBOpEHHS;

- YIOCKOHAJIEHHSI TEXHOJOTTYHUX MPOLECIB, N[00 piBHI 3BYKOBOI'O TUCKY Ha
poOOYMX MICIISIX HE TIEPEBUIIYBAIU TOMYCTUMHUX);

- TUCTaHIIHHE KEPYBAHHS MAIIMHAMH, 110 CTBOPIOIOTH MiABUIIICHUH IIIyM;

- 3ac00M 1HUBITYaJIbHOTO 3aXHCTY;

- OyAiBEIIbHO-aKyCTHUYHI 3aXO0/IH;

- oprasizauiiiHi 3axoAau (BUOIp pallOHAIBHOIO pPEXUMY TMpaml Ta
BIJIMOYMHKY, CKOPOYECHHS dYacy IepeOyBaHHS B yMOBax IIIyMy, JIIKYBaJIbHO-
NpOo(UITAKTUYHI 3aX0I1 TOILIO).

BupoOHu4l 30HH, B SKUX PIBEHb LIYMY MOKE NEPEBHUIILYBATH T'PAaHUYHO-
JOTYCTUMUM PIBEHb, MMOBHMHHI OyTH 3a0e3medeHi MPUCTPOSIMH, 110 aBTOMATHYHO
KOHTPOJIIOIOTh PiBEHb ITYMY Ta CUTHAIII3YIOTh PO HOTO MEePEBUIICHHS.

30HM 3 piBHEM 3BYKOBOTO THUCKY MoHan 80 nbA HeoOXigHO MO3HAYUTH
3HakKaMu HeOesmeku. Pobora B 1wux 30HaXx 0€3 BUKOPUCTaHHS 3aco0iB
1HuBIAYyanbHOro 3axucty (313) 3a00poHsEThCS.

3a00pOHSETHCS HaBITHh KOPOTKOYACHE TMepeOyBaHHS MPAIFOIOYUX Y 30HAX
3BYKOBOr0 THUCKY, 1o nepesuinye 130 nbA y Oyab-sikiii okTaBHIA cMmy3l 0e3

BUKOpUCcTaHHsA 313.
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BupoOnuye ycTtatkyBaHHs, IIO T€HEpye BIOpallil0, MOBHHHO BIANOBIAATH
BUMOTaM.

Jlis ycyHeHHSl WIKIAJIMBOTO BIUIMBY BiOparlii Ha MpaIoouux HEOoOXi1THO
BXKHMBATU TaKi 3aXO0/HU:

- 3HHKYBATH PiBHI BiOpallii B Jpkeperi ii yTBOPEHHS KOHCTPYKTUBHUMH a00
TEXHOJOTTYHUMU 3aX0JIaMHU;

- 3MEHIIYBaTH piBHI BiOpalii Ha NUBIXYy 11 DOMMpPEHHS 3acobamu
BI1OPO130JIA11i1 1 BIOpOMOTIMHAHHS;

- 3a0e3MmevyBaTi JUCTAHIIIIHE KepyBaHHs, [0 BUKIIIOYAE Tepeaady BiOparii
Ha poOoYl MiCIIS;

- 3aCTOCOBYBATHU 3aCO0M 1HAUBIIYATIBHOTO 3aXHUCTY.
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3AT'AJIbHI BUCHOBKH

1. B TexHojorisix  ymnamTyBaHHS ~KOHTAaKTHHX  («MOKpHX») Ta
BCHTWJILOBAHWX CHCTEM yTeIUIeHHS acadiB OymiBenb Ta CHOOPYA s
TEIUIOI30JII0I0YOT0  Iapy  BUKOPHUCTOBYIOTH  MIHO  MOJICTHUPOJIBbHI  abo
MIHEpAJIOBATHI IUIUTH 3 KOMOITHOBAaHUM KJICHOBUM Ta MEXaHIYHUM KPIIJICHHSIM JI0
MOBEPXHI CTiH.

2. XapakTepHuUM i1 OUIBIIOCTI KpaiH CBITY € BUKOPUCTaHHS
TEIUTO130JIAIIITHUX MaTepiajiiB OJTHOTO BHUY.

3. Marepianu s TEII0130JIF0I0Y0T0 Mapy (hacaHuX CHCTEMY Y OLTBIIOCTI
BUIMAJIKIB  SIBIISAIOTHCS  IMIOPTOBAaHMMHM, IO  3HIXKYE  TEPCIEKTUBU
IIMPOKOMACIITA0OHOTO BUPIIIEHHS MPOOJIEMU EHEpro30epexeHHs Yy 3B'S3KYy 3
Ne(ILUTHICTIO MaTEPiaIiB Ta IM1IBUILIEHOO BAPTICTIO POOIT.

4. TliHOMOMICTUPOJIbHI TUIMTH Ta IUJIACTMAcOBl J100€Nl, [K TMOJIMEpHI
MaTepiaiu, He BIANOBIAAIOTh BUMOTAaM HOPMAaTHBHOI JOBroBi4HOCTI 10 150 pokiB.
YCcyHyTH Ha3BaH1 HEHOJIKU JI03BOJISIE 3aCTOCYBAaHHS TEILJIO130JIIOI0UMX MaHeNen
turty «CeHIBiY», BUTOTOBJICHHUX 3 MIHEpPAIbHOI BaTH Ta OTOPOIKYIOUNMHU
MOBEPXHSAMM 3 TIMCONEMEHTHYIIIO0JAHOBUX B'SOKYYMX ab00 pPO3YMHAX PIIUHHOTO
CKJIa.

5. Jlig KpIMJeHHsl TEMJIOi30JI0Y0ro Iapy JOLUIBHO B SIKOCTI KJIEHOBOi
CyMillli BHUKOPHUCTOBYBATH CYMIIIl Ha OCHOBI PIAMHHOTO CKJa, SK HaWOLIbII
TEXHOJIOTIYHOTO Ta MEHII JAEPIIUTHOTO 3 JOCTaTHHO BHUCOKOIO aJre31iMHOI0
3IATHICTIO.

6. 3HayHi mepeBarn B YAaCTHHI JIOBTOBIYHOCTI Ma€ TIepexin BIT
TUTACTMACOBHUX [IOOENIB 10 METAJIEBOTO KPITJICHHS €JeMEHTaMH 3 Hep>KaBirouol
CTasl, Kl BKJIIOYalOTh [-moMIOHMNA CTpHKEHb Ta A0y MpsAMOKYTHOI (opmu,
BUTOTOBJICHHS SIKMX 3 JPOTY Ta JINCTOBOTO MPOKATY JOCTAaTHHO TEXHOJOTIYHE Ta
npakTUyHO Oe3BinxoaHe. KpimuieHHs CTpUKHIB B OTBOpax BKKOHYETbCS Ha
TINICOBUX PO3YMHAX.

/. BUKOpHUCTaHHS B SIKOCT1 yTeIJIIOBaya TaK 3BaHOI «yTEIUTIOHY0i (papOm»
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HaOyBa€ 3HAYHUX IE€peBar B pa3i BUKOPHCTAHHS B SKOCTI BSDKY40i PEUOBHUHU
PIIMHHOTO CKJa 3 OTBEp/p)KyBauaMHM $IK 3aMIHHUKaMU IMIOPTOBAaHUX Ta
nedImUTHUX MaTepiamiB Ha TOJIMEpPHIA OCHOBI 3 I1XHBOIO CXHJIBHICTIO JIO
«CTapiHH» 1 3 MI€] IPUYMHU OOMEXXEHOT JIOBIOBIYHOCTI.

8. BeHTunboBaH1 YyTEIUTIOIOYl CUCTEMH, K1 OUIbII TPHUIATHI I yMOB
HOBOro OyMIBHHIITBA, HAa J@aHUH dYac MarOTh JBa NPUHLHUIIOBI MIIXOAH [0
MPaKTUYHOTO BUPINIEHHS - 3 BUKOPUCTAaHHSM Kapkacy i KpIIJICHHS
OOMIIOBATBHOTO MIapy Ta 0e3 KapKacy 3 YIaIITYyBaHHSIM OIOPSIKYBaJIbHOTO
mrapy Ha KOHCOJI 3alli300€TOHHOTO TEPeKpUTTs. Takuil BapiaHT SBISETHCA
BITUM3HSIHOIO PO3pOOKOI0 Ta Mae€ Ha3By «YKpaiHChbKa CTiHa», IO J03BOJISE
30UIBIIUTH TEepMiHM ekciutyaTamii o 150 pokiB. Iloganbie BAOCKOHAJICHHS
HA3BaHOTO BapiaHTy MOXJIMBO 3a PAXyHOK YJAIITYBaHHS OIOPSIKYBaJIHLHOTO
mapy 3 MyCTOTUIMX KepaMiuHHUX BUPOOIB 31 CHEMIaIbHO HAJAaHOIO XYAO0XKHBOIO
BHUPA3HICTIO Ta BUTOTOBJIEHHS KOHCOJII IEPEKPUTTS 3 €PEKTUBHUX JETKOOETOHIB.

9. Jlns 3a0e3reyeHHs] HOPMATUBHOI JIOBMOBIYHOCTI BEHTUJILOBAHUX CHUCTEM
KapKacu ISl KPIIUICHHS OMOPSIKYBAJIBHOTO MIapy AOLULUIFHO BUTOTOBIATH 3
BUKOPUCTAHHSAM  aJIIOMIHIEBOTO COpPTaMEHTy ab0 TaJIbBAaHOMOKPUTTSAM  Ta
HEpKaBitounX OONTIB 3 TailkaMu Ta JOJaTKOBUM IMOKPUTTA” 1HT101TOpaMH KOPO3ii.

10. Mo BuOOpY MNEpCIEKTUBHUX MaTepialliB Ta TEXHOJOTIH yTeIrIeHHS
dacagiB  MOXyTh OyTH  pPEKOMEHJOBaHI  «Teruioi3oioroui  (Gapbu» 3
BaKyyMOBaHHUMH KyJIbKaMU a00 KyJIbKaMu 3 MHOCKJA (3MIHEHOT0 PIAMHHOIO CKJIa)
Ta B’SKYyYHUX HA OCHOBI PIIUHHOTO CKJIa SIK HAWOLIbII IOBFOBIYHOTO.

11. JIns 3abe3rneyeHHs] JOBTOBIYHOCTI (pacajlHUX CHUCTEMHa PIBHI TEPMIHIB
ekcruryartaiii OyAiBesb 1 CHOPYJd pPEKOMEHJO0BAHO TEIUIOI30JII0I0Ul  [Iapu
BUKOHYBATH 3 IUJIUT THUIy «CEHJBIU», KJICHOBUX CyMIllIed Ha OCHOBI PIIUHHOTO
CKJIa Ta MEXaHIYHOTO KPIMJICHHS €JIeMEHTaMH 3 HEP>KaBll0vuO1 CTaJII.

12. EneMeHTH KapKaciB MEXaHIYHOTO KPITUICHHS OMOPSIKYBaJIBHOTO IIAPy
PEKOMEHJIOBAaHO TOTYBaTH 3 JOJATKOBUM TIOKPUTTAM aKpUIOBUMHU (apOamu 3
1HT101TOpaMu KOpPO3ii.

13. OmnopspkyBadbHUN IIap BEHTWIHOBAHUX CHUCTEM PEKOMEHIOBAHO
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BUKOHYBAaTH 3 CHJIIKaTHOI merim (YKpaiHChbKa CTiHA), TOHKOCTIHHUX IIEMEHT-
MOJIIMEPHUX OCTOHIB apMOBAaHUX KOPOTKHMH BOJIOKHAMH.

14. BukopucToByBaHI Ha JaHWW Yac CUCTEMH yTeIJIeHHs (dacaaiB B YKpaiHi
HE YCTYMNIOTh QHAJOTIYHMM B IHIIMX KpaiHax CBITy, a y JEAKHUX BHITaJKax 1

IICPCBaAXKArOTh I10 CBOIM KOHCTpYKTI/IBHO-TGXHOJ’IOI‘i‘IHI/IM BJIaCTHUBOCTAM.
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