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(57) Pedepar:

M3o0peTeHrne OTHOCUTCS K CTPOHUTEIIBCTBY.
MoseT HuCHONb30BaThCS KaK Ha CTPOUTEIIbHON
IUTOLIAJIKe, TAaK U B YCIOBHUSIX HMPOU3BOJCTBA IJIS
U3TOTOBJICHUS COOPHBIX OETOHHBIX W
KeJIe300€TOHHBIX ~ KOHCTPpYKUMH.  TexHuuyeckuit
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BO3BOJIMMBIX ~ HA  CTPOUTEIBHON  IUIOMIAJIKE,
BKJTIOYAIOIIAS COBOKYITHOCTD 3JIEMEHTOB U JeTayei
JUIs1 00pa3oBaHusl GOPMBI, TT0 MEHBIIIEN MEpe, YACTh
orpaxnarmoiied (GopMmoobpasyromieii  000JT0UYKU
COCTOMT U3 HEOPIaHUYECKOTO CTEKJIa MJIM CUTAILIA
TonmuHou oT 0,5 MM mo 150 MM, ITomaAbplO HE
meHee 0,06 KB.M, 1 HECHEMHOM II0 OTHOIIECHUIO K
3aJIUTOMY OETOHY WITM )KEIe300€TOHY, IIPH 3TOM B
yacTu 00pasyeMol 3aJIMBaeMoit OpPMBI MOTYT OBITH
pa3MenieHbl  BHYTPEHHHME  TEIIOBBIICISIONINE
3JIEMEHTBI CUCTEMBI OTOIUICHUS. TeruIoBhIACISIONIHE
3JIEMEHTBI OTOMUTEIbHOW CUCTEMBI ITPU TOM MOTYT
OBITh BBIMOJIHEHBI JIIEKTPOHATPEBATENbHBIMU, C
XKHUJIKUM WM Ta3000pa3HbIM TEINIOHOCUTENEM. 4 H.
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(54) FIXED FORMWORK FROM INORGANIC GLASS FOR MONOLITHIC CONCRETE OR REINFORCED
CONCRETE WITH INTERNAL HEATING SYSTEMS (VERSIONS)

(57) Abstract:

FIELD: construction.

SUBSTANCE: invention relates to construction. It
can be used both on a construction site and in
production conditions for manufacture of prefabricated
concrete or reinforced concrete structures. Technical
result is achieved by one of the versions in that
formwork for monolithic concrete or reinforced concrete
structures erected on a construction site, comprising a
plurality of elements and parts for forming a form, at
least part of enclosing forming shell consists of
inorganic glass or ceramized glass with thickness of 0.5
mm to 150 mm, area of not less than 0.06 sq. m, and
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fixed relative to poured concrete or reinforced concrete,
wherein that part of molded form can accommodate
internal fuel elements of heating system. Fuel elements
of the heating system can be made electrically with
liquid or gaseous heat carrier.

EFFECT: technical result consists in reduction of
total thickness of wall/partition in comparison with
traditional implementation of heating system "warm
walls": mounting on wall/partition wall surface for
fixing fuel elements, assembling of fuel elements,
covering plastering, finishing coating.
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O06acTh TEXHUKHU.

3asiBIISIEeMbIN pPe3yJIbTAT MHTEIJIEKTYaIbHOM IeSITETbHOCTU U300pETeHHE, OTHOCUTCS K
CTPOUTENBCTBY 3/IaHUM, COOPY>KEHMI, KOHCTPYKIMN U3 O€TOHA WM JKeJle300eTOHA C
UCIIOJIb30BAHUEM 3JIMBKU B ONATYOKY. MOXKET UCIIOJIb30BATHCS KAK HA CTPOUTEIIbHOMN
IJIOIIAAKE, TAK U B YCIIOBUSIX MPOU3BOJICTBA ISl U3TOTOBJIEHUSI COOPHBIX OETOHHBIX UJTH
KEJIe300eTOHHBIX KOHCTPYKIHIA.

YpOBEHb TEXHUKH.

ITox onamyOkoit MoHMMAETCS - "COBOKYITHOCTD 3JIEMEHTOB U JeTajlel, MpeTHa3HAYeHHBIX
111 00pa3oBaHus (GOPMBI MOHOJIUTHBIX OCTOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIUN U
COOPYKEHUH, BO3BOJIMMBIX HA CTPOUTENbHOM MTomaake. OnanyOka U3roTaBiuBaeTCs U3
JiepeBa, MeTaa, haHephl, )Kelle300eToHa, IIacTMace U ap. MatepuanoB. Haubomee
pacnpocTpaHeHbl pa3dopHO-TIepecTaBHAsI, 00bEMHO-0I0YHAS U CKOJIB3SIIast (TTOABUKHAS).
Br160p onanyOku onpeaensieTcs XapakTepoM 0eTOHUPYEMBIX KOHCTPYKIHI (COOPYKEHMIA),
COOTHOIIIEHUEM UX TE€OMETPUYECKUX PA3MEPOB, TPUHSATON TEXHOJIOTHUEN TPOU3BOJICTBA PAOOT,
knumaTtuyeckuMu ycrmoBusMu'” ("Tlomurexuudeckuii cnoBaps”, 3-¢ u3a. mof pea. A.1O.
Numunckoro, M; Cosetrckast aHuukomnenus, 1989 r. - 656 c; crp. 345).

ITox HecheMHOM onayOKO MOHUMAETCS KOHCTPYKIMS, JIEMEHTBI ONaTyOKH KOTOPOM
TIOCJIe CXBAThIBaHUSI O€TOHA CTAHOBATCS (DYHKIMOHATBHOM Hepa3AeIbHON YaCThI0 OETOHHOTO
WJIN JKeJIE300€TOHHOTO U3ACIIUS.

W3 ypoBHS TEXHUKHU M3BECTHA HEChEMHAs OMaTyOKa U3 HEOPraHUIECKOTO CTEKJIA.

"OnaiyOKa JU1si MOHOJIMTHBIX OETOHHBIX UJIH JKE€JI€300€TOHHBIX KOHCTPYKIHMH, BO3BOAUMBIX
Ha CTPOMTEIbHOM IUIOIIA/IKE, BKIIIOYAOIIAasi COBOKYITHOCTh 3JIEMEHTOB W ICTAJICH JJ1s1
00pazoBaHust HOPMBI, IPU ITOM, TIO MEHBIIIEHN Mepe, YaCTh OTpakaarolei (hopMmoodpasyroren
000JIOUKH BBITIOJIHEHA U3 HEOPTAHMUECKOTr'0 CTEKJIa UJIM CUTasia TOJIUHOM oT 0,5 MM 10
150 MM, Tmomaasio He MeHee 0,06 KB.M, 1 HEChEeMHOM 110 OTHOIIIEHHUIO K 3aJIUTOMY OETOHY
WM xene300eTony." (cmotp. 3asiBka Ne2018100661 ot 11.01.2018 r. Ha uzobperenue PO
"HecweMHas onanyoka a1 MOHOJIMTHOTO O€TOHA WJIH JKeJIe300€TOHA U3 HEOPTaHUUECKOTO
CTEKJIa (BApUAHTHI)").

HenocratkoM BhIllieyka3aHHOTO MPOTOTHUIIA SIBJISIETCS OTPAHUYEHHOCTD (DYHKIIMIA.

PackpsiTue.

3a1ayeit 3asiBJISIEMOr0 pe3yjibTaTa MUHTEJIEKTYyaIbHOM JIeSITETbHOCTH SIBJISIETCS
UCIIOJIb30BaHUE MOHOJIUTHBIX CTPOUTEIbHBIX KOHCTPYKIIMM, CHAO)KEHHBIX HA CTaUU
BO3BE/ICHUSI BHYTPEHHUMH 3JIEMEHTAMU CUCTEMbI OTOIUIEHUS "TEIIbIE CTEHBI .

TexHuueckuii pe3yabTaT COCTOUT B YMEHBIIIEHUU OOI1Iel TOJIIMHBI CTEHBI/TIEPETOPOIKHU
10 CPABHEHMIO C TPAIMIMOHHBIM BBIIIOJTHEHUEM CUCTEMBbI OTOILJICHUS "TEIJIbIE CTEHbI': MOHTAX
Ha ITOBEPXHOCTH CTEHBI/TIEPETOPOJIKU KapKaca JJIsl KPETUICHUS TEIIOBBIICIIONINX 3JIEMEHTOB,
MOHTaX TETUIOBBIJICIISIONIMX 3JIEMEHTOB, 3aKPbhIBAOIIEe OIITYKATypUBAHUE, PUHUIITHOE
nokpeiTue ("borpiras sHnuknoneaus cantexuuku'; Ilerp ankun, Anacracus ['ankuHa; -
2-e u3M., MockBa, M3natenbctBo "2", 2017. - 272 ¢.; cTp. 238).

VYKa3aHHbBIN pe3yabTaT M0 EPBOMY BaApPUAHTY JOCTUTAETCS TEM, UTO OIMAITyOKa JIsi
MOHOJIMTHBIX O€TOHHBIX WJIH JKeJIe300€ TOHHBIX KOHCTPYKIUM, BO3BOJIMMBIX HA CTPOUTEIIHHOMN
IJTIOIMIAAKE, BKIIFOUYAIOIAsl COBOKYITHOCTD 3JIEMEHTOB U AeTaliel Il 00pa3oBaHus (DOPMHI,
110 MEHBIIIeH Mepe, YacTh orpakaaronieit popmoooOpasyroIre 000I0YKHA COCTOUT U3
HEOPraHUYECKOTO CTEKJIA WIIK CUTaJlIa TOIUMHOMN OT 0,5 MM 110 150 MM, TJTOIIAABIO HE MEHEE
0,06 KB.M, U HECCBEMHOM 1O OTHOIIEHUIO K 3aJIMTOMY OETOHY WJIY 5KeJIe300€TOHY, IPU 3TOM
B 4acTH obpa3yemoit 3arMBaemMoi ()OpMbI MOTYT OBITH pa3MelleHbl BHYTPEHHUE
TEILUIOBBIACISIOIINE 3JIEMEHTHI CUCTEMbI OTOILJICHUS.

Kpome Toro, HecheMHBINM (PparMeHT onaayOKu MOKET ObITh BBITIOJTHEH U3 HEOPTraHUYECKOTO
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CTeKJIa WU cuTajuia ¢ KoaGUIUMEHTOM JIMHEMHOTO paclIipeHus, OJM3KUM aHAJIOTUIHOMY
K02(pPUIMEHTY 3aIMTOTO 3aTBEP/IEBIIETO OETOHA UITH KeTe300eTOHA.

Kpome Toro, cTeKJISTHHBIN UM CUTAJTOBBIN HECHEMHBIN (PparMeHT onanyOoKu MOXKET ObITh
MTOKPBIT CO CTOPOHBI 3aJIMBAEMOTO OETOHA BEILIECTBOM TOJIIMHOMN A0 15 MM, YCUIIMBAIOIIUM
CIIETIJICHUE C OETOHOM MJTM KOMITCHCUPYIOIIMM HAIIPSKEHUS ITPU Pa3IMUHBIX TEMIIEPATYPHBIX
HAINPSHKEHUSIX, UM 00ECIIeYMBAIOIIMX O€30CKOIOYHOCTh CTEKIIA WIIM CUTAILIA.

Kpome Toro, CTeKIITHHBIN UJTH CUTAJUTOBBINM HECHEMHBIN (PparMeHT o1nairyOKu MOXKET OBITh
BBITIOJTHEH U3 JBOWHOI'O CTEKJIA WJIM CUTAJIIA C TPOMEXKYTKOM OT 2 MM J10 60 MM.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBINM HECHEMHBIN (PparMeHT onaryOKu MOXKET OBITh
cHabxeH pedpaMu KEeCTKOCTH BHYTPEHHUMH WJIM BHEITHUMHU, UM UX KOMOWHALMEH.

Kpowme Toro, BeilieykazaHHble pedpa )KECTKOCTH MOTYT UMETH PA3IIMUHYIO
MPOCTPAHCTBEHHYIO OPUEHTALMIO.

Kpome Toro, BHyTpeHHHE pedpa KECTKOCTU MOTYT UMETh MPUCTIOCOOTICHUS JIJIsI
FEOMETPUUECKOT0 3aMbIKAHUS C 3aCTHIBIIIUM O€TOHOM, HAIPUMED, OTBEPCTUS UM AaHKEPHBIE
3JIEeMEHTHI.

Kpome Toro, CTeKIISTHHBIN UM CUTAJUTOBBIN HECHEMHBINM (PparMeHT OnailyOKu MOXKET OBITh
CBSI3aH C UHBIMU (hparMeHTaMH OTallyOKU KOHCTPYKIMOHHBIMH ITEPEMBIYKAMHU.

Kpome Toro, CTeKJISTHHBIN UM CUTAJUTOBBINM HECHEMHBIHM (PparMeHT onaryOKu MOXKET OBITh
CBSI3aH C UHBIMU (DparMeHTaMHM OTTalyOKH KOHCTPYKIMOHHBIMU ITEPEMBIYKaMU U3 MaTepHaa
C HU3KOM TEIJIONPOBOAHOCTBIO.

Kpome Toro, CTeKIISTHHBIN UM CUTAJUTIOBBINM HECHEMHBIN (PparMeHT onaryOKu MOXET OBITh
CBSI3aH C BHYTPEHHEN apMaTypoii xkejle300eTOHA KOHCTPYKIMOHHBIMU ITEPEMBIYKAMHU.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBIN HECHEMHBINM (PparMeHT onayOKu MOXKET OBITh
CBSI3aH C BHYTPEHHEH apMaTypoii kejle300eTOHA KOHCTPYKIMOHHBIMU [TEPEMBIYKAMU U3
MaTepuaia ¢ HU3KOM TerIONPOBOTHOCTBIO.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJLTOBBINM HECHEMHBINM (PparMeHT onairyOKu MOXET OBITh
BBITIOJTHEH U3 IIBETHOT'O CTEKJIA WM CUTAJIA.

Kpowme Toro, onanybkxa MoxeT ObITh CHA0KEeHA BHYTPEHHUM TEIIOU30ISITOPOM,
PACIOIOKEHHBIM MTOCPEIUHE.

Kpowme Toro, Bbllieyka3aHHBIN TEINIOU30JIITOP MOXKET OBITH BBITIOJIHEH B BUE ITyCTOTEIOTO
KOpo0Oa ¢ BHYTPEHHUMHU MOIEPEUYHBIMU PACIIOPKAMHU WU IIEPErOPOAKAMMU.

Kpome Toro, mycroTensiit KOpoO MOXKET ObITh BBIITOJIHEH U3 KAPTOHA UM U3 KapPTOHA C
HAIIBUJICHHOW BHYTPEHHEN TEINIOU30IALMEN TOMIMHOMN 10 50 MM.

Kpome Toro, BHyTpeHHUE MonepeyHble paClOPKU KOPOOa MOTYT OBITh BHITIOJIHEHBI B BUJIE
IEHOIUIACTUKOBOM SYEUCTON PEIIETKH C MUHUMHU3UPOBAHHOMN TOJIIIMHON CTEHOK.

Kpome Toro, BHyTpeHHHE ITOTIEpEUHBIC PACIIOPKHA KOPOOA MOTYT OBITH BBIITIOJTHEHBI B BUJIC
pacnpe/ieIeHHbIX CTePKHEN WK HWIMHIPOB U3 KapTOHA WJIU IMEHOIIACTA.

Kpome Toro, cB0601HOE MPOCTPAHCTBO TEIJIOU30JISITOPA MOKET OBITH 3aIIOJIHEHO
a3pOreyieM.

Kpowme Toro, cBoO0gHOE MTPOCTPAHCTBO TEINIOU3OJIATOPA MOXKET OBITh 3aIIOJTHEHO
MEHOCTEKIIOM.

Kpowme Toro, mycroTensiii Kopod U3 KapToHA MOXKET OBITh 00pabOTaH AHTUCEIITHKOM
MIPOTUB I'PHI3YHOB U HACEKOMBIX.

Kpowme Toro, 6eToH MoxeT ObITh apMUPOBAH CTEPKHSIMU UJIU CETKOM, WU (PUOPOBOJIOKHOM
WK UX KOMOWHAIUSIMHU.

Kpome Toro, ciiou 6eToHa, pa3/ieieHHbIe TEITIOU30JIITOPOM, MOTYT ObITh CBSI3aHbI MEXIY
co00¥ IEPUOMUECKOM CTEP)KHEBOM apMaTypPOi U3 MaTepUalia C HU3KOM TEIIOMPOBOTHOCTHIO.

ITo BTOpOMy BapuaHTy onaiayOKa JIsi MOHOJUTHBIX O€TOHHBIX UJIU JKEI€300€TOHHBIX
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KOHCTPYKIMHI UJIU COOPY>KEHUM, BO3BOJIMMBIX HA CTPOUTEIILHOM IUTOIIAJIKE, BKIFOUAIOIAS
COBOKYITHOCTB 3JIEMEHTOB U JIeTaliel i1t 00pa3oBaHus (POPMBI, B T.4., 110 (HOPMHUPOBAHHUIO,
110 MEHBIIIeH Mepe, OTHOTO MyCTOTEJIOro 00beMa s MOCIEAYIOIEerO 3aII0THEHUS
TEIUIOU30JIATOPOM, TTO MEHBIIIEN MEPE, YACTh Orpakaaroniel fopMooOpasyolei 000I0UKH
COCTOMT M3 HEOPTraHUYECKOTO CTEKJIA WIIK CUTaJIa TOJIMHOM OT 0,5 MM 710 150 MM, IUTOIIAbI0
oT 0,06 KB.M, 1 HECbEMHOI [0 OTHOIIICHUIO K 3aJINTOMY OETOHY UJIH JKeJIe300€TOHY, ITPU 3TOM
B 4aCcTHU 00pa3yeMoii 3aiMBaeMoit (GOpMbI MOTYT OBITH pa3MeIIeHbI BHYTPEHHHE
TEIJIOBBIACIISIOINIMNE DJIEMEHTHI CUCTEMbI OTOIIICHUS.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBINM HECHEMHBIN (PparMeHT onaryOKu MOXKET OBITh
BBITTOJTHEH U3 HEOPTAaHUYECKOT'O CTEKJIA UIIK CUTAIIIa C KO3(PPUIMEHTOM JIMHEHHOTO
paciupenus, OJTM3KUM aHATIOTUIHOMY KO3 (PUIIMEHTY 3aJIUTOTO 3aTBEP/IEBIIET0 OETOHA UITH
»KeJie300eToHa.

Kpowme Toro, CTeKIISTHHBIN UIIM CUTAJUIOBBIN HECHEMHBIN (DPArMEHT OTaTyOKH MOXKET OBITh
MOKPBIT CO CTOPOHBI 3aJIMBAEMOT0 OETOHA BEIIECTBOM TOJIIMHOM /10 15 MM, YCUITMBAIOIIUM
CIIeTJIEHHEe ¢ OETOHOM HJIM KOMITEHCUPYIOIIMM HAIIPSIKEHUS ITPU PA3IMUHBIX TEMIIEPATYPHBIX
HAIPSHKEHUSIX, I 00ECIeUMBAIOIIMM 0€30CKOJIOYHOCTh CTEKJIA WM CUTAJLIA.

Kpowme Toro, CTEeKISTHHBIN UIIH CUTAJTOBBIN HECHEMHBIN (DpArMEHT OMaTyOKH MOXKET OBbITh
BBITOJIHEH M3 JBOMHOI'O CTEKJIA UM CUTAJUIA C MPOMEKYTKOM OT 2 MM 10 60 MM.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJLTOBBINM HECHEMHBINM (PparMeHT o1nairyOKu MOXKET OBITh
cHaOXeH pedpaMu )KECTKOCTH BHYTPEHHUMHU UJIM BHEIITHUMHU, UJIM MX KOMOWHAIUEH.

Kpowme Toro, pedpa KeCTKOCTU MOTYT UMETh PA3IIUIHYIO TPOCTPAHCTBEHHYIO OPUCHTAIIHIO.

Kpowme Toro, BHyTpeHHHE peOpa KECTKOCTH MOTYT UMETh IMPUCTIOCOOICHUS IS
FeOMETPUUECKOTO 3aMbIKaHUSI C 3aCTHIBIIIMM O€TOHOM, HAITPUMED, OTBEPCTUS UJIU AHKEPHBIS
3JIEMEHTHI.

Kpowme Toro, CTEeKIISTHHBIN UITH CUTAJIOBBIN HECHEMHBIN (DPArMEHT OTIaTyOKH MOXKET OBITh
CBSI3aH C UHBIMU (pparMeHTaMH1 OTIalTyOKU KOHCTPYKIIMOHHBIMU TTEPEMBIYKAMHU.

Kpowme Toro, CTeKISTHHBIN UIIH CUTAJUTOBBIN HECHEMHBIN (DPArMEHT OTMaTyOKH MOXKET OBITh
CBSI3aH C UHBIMU (DparMeHTaMHM OTaTyOKH KOHCTPYKIIMOHHBIMU ITEPEMBIYKAMU U3 MaTepHaia
C HU3KOM TEIJIONPOBOAHOCTBIO.

Kpowme Toro, CTEeKIISTHHBIN UIIM CUTAJUIOBBIN HECHEMHBIN (DPArMEHT ONaTyOKH MOKET OBITh
CBSI3aH C BHYTPEHHEN apMaTypol kejie300eTOHA KOHCTPYKIMOHHBIMU ITEPEMBIYKAMHU.

Kpowme Toro, CTeKIISTHHBIN UITH CUTAJUTOBBIN HECHEMHBIN (DPArMEHT ONaTyOKH MOXKET OBITh
CBSI3aH C BHYTPEHHEN apMaTypol kejne300eToOHA KOHCTPYKIMOHHBIMU MTEPEMbIYKAMU U3
Marepualia C HU3KOH TeIJIONPOBOAHOCTBIO.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBIN HECHEMHBINM (PparMeHT onaryOKu MOXKET OBITh
BBIIIOJIHEH U3 IIBETHOI'O CTEKJIA WUJIM IBETHOI'O CUTAJIIA.

Kpowme Toro, mo meHsliei Mmepe, 0JHO ChopMUPOBAaHHOE CBOOOTHOE ITPOCTPAHCTBO MOKET
OBITH 3aIIOJIHEHO TEILIOU30JISITOPOM a3pPOTeJIEM.

Kpowme Toro, mo meHsliei Mepe, 0JHO ChopMUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOKET
OBITh 3aIIOJIHEHO TEIIOU30JIITOPOM MEHOCTEKIIOM.

Kpowme Toro, mo menslieit Mmepe, 0JJHO CPOpPMHUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOXKET
OBITH 3aIIOJIHEHO TETUIOU30JIITOPOM IIEHOIIACTOM.

Kpowme Toro, 1o MeHbI11ei Mepe, 0THO chOpMUPOBAHHOE CBOOOTHOE MTPOCTPAHCTBO MOKET
OBITH 3aITOJIHEHO TETUIOM30JIITOPOM TMIEHOIIACTOM METOOM 3aJIUBKH.

Kpowme Toro, 1o MeHbI1eit Mmepe, 01HO chopMUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOKET
OBITH 3aIIOJTHEHO TETUIOM30JIITOPOM TMEHOIIACTOM MHUITOPOX.

Kpowme Toro, mo MeHsbIei Mmepe, 0JJHO ChopMUPOBAaHHOE CBOOOTHOE ITPOCTPAHCTBO MOKET
OBITH 3aIIOJIHEHO TETUIOU30JISITOPOM MEHOIIACTOM MUIIOPON METO/IOM 3aIMBKH.
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Kpowme Toro, o Mensbiiieit Mmepe, 01HO chopMUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOKET
OBITH 3aIIOJIHEHO JIUCIIEPCHBIM UJIM BOJIOKHUCTBIM TEIJIOU30ISIMOHHBIM MATEPUATIOM.

Kpome Toro, ciiou 6eToHa, pa3ieieHHbIe TEITIOU30JIITOPOM, MOTYT ObITh CBSI3aHBI MEXIY
000 IepPUOIMIECKOM CTEPKHEBOM apMaTy PO U3 MaTepralia C HU3KOW TEIJIONPOBOIHOCTHIO.

ITo TpeThemMy BapuaHTy onanayoka ajisi COOPHBIX MOHOJIUTHBIX O€TOHHBIX UJTH
KEJIe300eTOHHBIX KOHCTPYKIHIA, U3TOTOBIISIEMBIX HA TMPOU3BOACTBE, BKIIFOUYAOIIAS
COBOKYITHOCTB 3JIEMEHTOB U JeTaliel Jjisi 00pa3oBaHus (GopMbl, IO MEHbIIIEH MEPE, 4aCcTh
orpaxaaroiieii Gopmoobdpa3syroieit 000JIOUKH COCTOUT U3 HEOPTraHUUECKOTO CTEKIIA UK
cutasuia TonmuHou ot 0,5 MM 1o 150 MM, mromaabio He MeHee 0,01 XB.M U HECHEMHOI 110
OTHOILEHUIO K 3AJIMTOMY OETOHY WJIM KeJle300eTOHY, ITPU 3TOM B 4acCTH oOpazyemMoi
3aJIMBaeMoi (HOpPMBbI MOTYT OBITH pa3MeIIeHbI BHYTPEHHHE TEIJIOBBIIEIISIONINE JIEMEHTHI
CUCTEMBI OTOTLIICHUSI.

Kpome Toro, CTeKJISTHHBIN UJTH CUTAJUTOBBIN HECHEMHBINM (PparMeHT onanyOoKu MOKET ObITh
BBITTOJTHEH U3 HEOPTaHWUECKOTO CTEKITA WU CUTAITA ¢ KOA(P(PUIUEHTOM JTUHEHHOTO
paciupeHust, OJIM3KUM aHAIOTUIHOMY KO3 (PUIMEHTY 3aJIUTOTO 3aTBEP/IEBIIEro OeTOHA WU
KeJe300eTOHA.

Kpowme Toro, CTEeKISTHHBIN UIIH CUTAJTOBBIN HECHEMHBIN (DpArMEHT OMaTyOKH MOXKET OBbITh
MTOKPBIT CO CTOPOHBI 3aJIMBAEMOTO OETOHA BEIIECTBOM TOJIIMHOMN 10 15 MM, YCUITUBAIOLIUM
ClieTUIeHHe C 0ETOHOM HJIM KOMITEHCUPYIOIIMM HAIPSIKEHUS ITPU PA3IMUHBIX TEMIIEPATYPHbBIX
HAMPSDKEHUSIX, UK 00ECTIEUMBAIOIIMM O€30CKOJIOYHOCTh CTEKJIA WIIM CUTAJIIA.

Kpome Toro, CTeKIISTHHBIN UM CUTAJUTIOBBINM HECHEMHBIN (PparMeHT onaryOKu MOXET OBITh
BBITOJIHEH U3 JIBOMHOIO CTEKJIA WIIM CUTAJIA C TPOMEXKYTKOM OT 2 MM J10 60 MM.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBIN HECHEMHBINM (PparMeHT onayOKu MOXKET OBITh
CHaOXeH pedpamMu )KECTKOCTH BHYTPEHHUMHU UJTM BHEIITHUMHU, UJTM UX KOMOUHAIUEH.

Kpowme Toro, pedpa KecTKOCTU MOTYT UMETh PA3IIUYHYIO TPOCTPAHCTBEHHYIO OPUEHTAIIHIO.

Kpowme Toro, BHyTpeHHHE peOpa KECTKOCTU MOTYT UMETh MPUCTIOCOOIEHUS 151
FEOMETPUUECKOTO 3aMbIKAHHS C 3ACTHIBIIIUM OE€TOHOM, HAIPUMEDP, OTBEPCTUSI UJIM AHKEPHbIE
3JIEMEHTBHI.

Kpowme Toro, CTEeKISTHHBIN UIIK CUTAJTOBBIN HECHEMHBIN (DpArMEHT OMaTyOKH MOXKET OBbITh
CBSI3aH C UHBIMU (pparMeHTaMH ONallyOKU KOHCTPYKIIMOHHBIMU TTEPEMBIYKAMHU.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJLTOBBINM HECHEMHBINM (PparMeHT o1airyOKu MOXKET OBITh
CBSI3aH C UHBIMU (DparMeHTaMM ONayOKu KOHCTPYKIMOHHBIMU MTEPEMBIYKAMU U3 MaTepUaia
C HU3KOM TEIUIONPOBOIHOCTBIO.

Kpome Toro, cTeKJIsTHHBIN UM CUTAJTOBBIN HECHEMHBIN (PparMeHT onanyoKu MOXKET ObITh
CBSI3aH C BHYTPEHHEH apMaTypoii kelle300eToHA KOHCTPYKIIMOHHBIMM ITePEMBIYKAMHU.

Kpome Toro, CTeKIITHHBIN UJTH CUTAJLTOBBINM HECHEMHBINM (PparMeHT OTairyOKu MOXKET OBITh
CBSI3aH C BHYTPEHHEH apMaTypoii kelle300eTOHA KOHCTPYKIIMOHHBIMU ITEPEMBIYKAMU U3
MaTepuaia ¢ HU3KOMW TeIJIONPOBOTHOCTHIO.

Kpome Toro, cTeKJISTHHBIN UM CUTAJTOBBIN HECHEMHBIN (PparMeHT onanyOoKu MOXKET ObITh
BBIIMIOJIHEH W3 IBETHOI'O CTEKJIA WJIM IBETHOT'O CUTAJLIA.

Kpowme Toro, onanyOka MokeT ObITh CHA0K€HA BHYTPEHHUM TEIJIOU30IITOPOM.

Kpowme Toro, Tenmion3osiTop MOXKET OBITh BBIIIOJHEH B BUE ITyCTOTEIOr0 KOpooda ¢
BHYTPEHHUMM MMOTIEPEYHBIMU PACTIOPKAMU UJTH TIEPETrOPOIKAMHU.

Kpome Toro, mycroTensiit KOpoO MOXKET ObITh BBIITOJIHEH U3 KAPTOHA UM U3 KaPTOHA C
HAIIBUJICHHOW BHYTPEHHEN TEINIOU30IALMEN TOMIMHON 10 50 MM.

Kpome Toro, BHyTpeHHME MOnepeyHble paCIOPKU KOPOOa MOTYT OBITh BHIIIOJIHEHBI B BUJIE
IEHOIUIACTUKOBOM SYEUCTON PEIIETKH C MUHUMHU3UPOBAHHOMN TOJIIIMHON CTEHOK.

Kpowme Toro, BHyTpeHHME MOTIEPEUHBIE PACTIOPKU KOPOOA MOTYT ObITh BHITIOJTHEHBI B BUJIE
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pacripeieIeHHbIX CTep)KHEN WM HMJIMHIPOB U3 KapTOHA UJIM MEHOIIACTa.

Kpome Toro, cB0601HOE MPOCTPAHCTBO TEIJIOU30JISITOPA MOKET OBITH 3aIIOJIHEHO
a’porejeM.

Kpome Toro, cB0601HOE MPOCTPAHCTBO TEIIOU30JISITOPA MOXKET OBITH 3aITOJTHEHO
MEHOCTEKJIOM.

Kpowme Toro, mycroTensiii Kopod U3 KapToHA MOXKET OBITh 00pabOTaH AHTUCEIITHKOM
MPOTUB I'PHI3YHOB U HACEKOMBIX.

Kpome Toro, 6eToH MOXKET OBITH apMUPOBAH CTEP>KHSIMU, UITU CETKOM, UJTH (PUOPOBOIOKHOM
WJIM UX KOMOUHAIUSIMU.

Kpowme Toro, ciion 6eToHa, pa3iesieHHbIE TEMIOU30JIITOPOM, MOTYT OBITh CBSI3aHBI MEXIY
co00¥ IEPUONUECKOM CTEP)KHEBOM apMaTypPOi U3 MaTepUalia ¢ HU3KOM TEIIOMPOBOTHOCTHIO.

ITo yeTBepTOMY BapuaHTy onajayoka Jjisi COOPHBIX MOHOJMTHBIX OETOHHBIX UIIU
KeIe300eTOHHBIX KOHCTPYKIMHI, M3TOTOBISEMbBIX HAa IIPOU3BOJICTBE, BKITIOUAIOIIAS
COBOKYITHOCTB 3JIEMEHTOB U JIeTaliel Iyt 00pa3oBaHus (GOPMBI, B T.4., 110 (HOPMHUPOBAHHUIO,
110 MEHBIIIeH Mepe, OTHOTO MyCTOTEJIOro 00beMa s MOCIEAYIOIEero 3aII0THEHUS
TEIUIOU30JIATOPOM, TTO MEHBIIIEN MEPE, YACTh Orpakaaroriel hopMooopasyolei 000I0UKH
COCTOMT M3 HEOPTraHUUYECKOTO CTEKJIA WIIM CUTaJIa TOJIMHOM OT 0,5 MM 710 150 MM, UTOIIa 1610
He meHee 0,01 KB.M., U HEChEMHOM 110 OTHOIIICHUIO K 3aJIMTOMY OETOHY UJIU JKeJIe300€TOHY,
Py 3TOM B YacTH oOpazyeMoi 3amBaeMoi (hOpMBI MOTYT OBITh pa3MeIlleHbl BHYTPEHHUE
TETUIOBBIACISIONINE 3JIEMEHThI CUCTEMBI OTOIIJICHMSI.

Kpome Toro, CTeKIISTHHBIN UM CUTAJUTIOBBINM HECHEMHBIN (PparMeHT onaryOKu MOXET OBITh
BBITOJTHEH U3 HEOPTAaHUYECKOT'O CTEKJIA UIIK CUTAIIA C KO3(PPUIMEHTOM JIMHEHHOTO
paciupenus, OJTM3KUM aHATIOTUIHOMY KO3 (PUIMEHTY 3aJIUTOTO 3aTBEP/IEBIIET0 OeTOHA WU
Kejne300eToHa.

Kpowme Toro, CTEeKIISTHHBIN UITH CUTAJIOBBIN HECHEMHBIN (DPArMEHT OTIaTyOKH MOXKET OBITh
MOKPBIT CO CTOPOHBI 3aJIMBAEMOT0 OETOHA BEIIECTBOM TOJIIMHOM /10 15 MM, YCUITMBAIOIIUM
CIIeTJIEHHEe ¢ 0ETOHOM WJIM KOMITEHCUPYIOIIMM HAIIPSIKEHUS ITPU PA3IMUHBIX TEMIIEPATYPHbBIX
HAIPSHKEHUSIX, I 00ECTIeUNBAIOIIMM 0€30CKOJIOYHOCTh CTEKJIA WM CUTAJLIA.

Kpowme Toro, CTEeKISTHHBIN UIIK CUTAJTOBBIN HECHEMHBIN (DpArMEHT OMaTyOKH MOXKET OBbITh
BBITOJIHEH U3 JBOWHOI'O CTEKJIA, C IPOMEXKYTKOM OT 2 MM 710 60 MM.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJLTOBBINM HECHEMHBINM (PparMeHT o1airyOKu MOXKET OBITh
cHaOXeH pedpaMu )KECTKOCTH BHYTPEHHUMHU UJIM BHEIITHUMHU, UJIM UX KOMOWHAIUEH.

Kpowme Toro, pedpa KecTKOCTU MOTYT UMETh PA3IIUIHYIO TPOCTPAHCTBEHHYIO OPUCHTAIIHIO.

Kpowme Toro, BHyTpeHHHE pedpa KECTKOCTH MOTYT UMETh MPUCTIOCOOICHUS IS
FEOMETPUUECKOTr0 3aMbIKAHMUS C 3aCTHIBIIIMM O€TOHOM, HAIIPUMED, OTBEPCTUS UIU AHKEPHBIE
3JIEMEHTBI.

Kpowme Toro, CTEeKIISTHHBIN UITH CUTAJIOBBIN HECHEMHBIN (DpArMEHT ONaTyOKH MOXKET OBITh
CBSI3aH C UHBIMU (pparMeHTaMH OTIalTyOKU KOHCTPYKIMOHHBIMU TTEPEMBIYKAMHU.

Kpowme Toro, CTeKIISTHHBIN UITH CUTAJUTOBBIN HECHEMHBIN (DpArMEHT OMaTyOKH MOXKET OBITh
CBSI3aH C UHBIMU (DparMeHTaMHM OTalyOKH KOHCTPYKIMOHHBIMU ITEPEMBIYKAMU U3 MaTepHaia
C HU3KOM TETUIONPOBOJHOCTBIO.

Kpome Toro, CTeKJISTHHBIN UTH CUTAJUTOBBIN HECHEMHBINM (PparMeHT onaiyOKu MOXKET OBITh
CBSI3aH C BHYTPEHHEN apMaTypoy kejie300eTOHA KOHCTPYKIMOHHBIMU ITEPEMBIYKAMHU.

Kpowme Toro, CTEeKIISTHHBIN UITH CUTAJTIOBBINA HECHEMHBIN (DPArMEHT ONaTyOKH MOXKET OBITh
CBSI3aH C BHYTPEHHEN apMaTypol kejne300eToOHA KOHCTPYKIMOHHBIMU MEPEMbIYKAMU U3
MaTepualia ¢ HU3KOH Te IO MPOB OJHOCTHIO.

Kpome Toro, CTeKIISTHHBIN UJTH CUTAJUTOBBINM HECHEMHBINM (PparMeHT onaryOKu MOXKET OBITh
BBIITOJIHEH M3 LIBETHOT'O CTEKJIA WJIM LIBETHOTO CUTAJLIA.
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Kpowme Toro, o Mensbiiieit Mmepe, 01HO chopMUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOKET
OBITH 3AMMOJTHEHO TEITIOM30JISITOPOM a3POTEIIEM.

Kpowme Toro, no Mensbliieit Mmepe, 01HO chOpMUPOBAHHOE CBOOOTHOE MTPOCTPAHCTBO MOKET
OBITH 3AMOJTHEHO TEIJIOM30JIITOPOM ITEHOCTEKIIOM.

Kpowme Toro, mo mensIieit Mmepe, 0aHO chOPMUPOBAHHOE CBOOOTHOE MPOCTPAHCTBO MOKET
OBITH 3AMOJIHEHO TEIJIOM30JISITOPOM IEHOILIIACTOM.

Kpowme Toro, mo mensIieit Mmepe, 0qHO ¢hOPMUPOBAHHOE CBOOOTHOE IPOCTPAHCTBO MOKET
OBITh 3aIIOJHEHO TEIIOU30IATOPOM MEHOIUIACTOM METOIOM 3aJIUBKH.

Kpowme Toro, mo mensieit Mmepe, 0qHO chOPMUPOBAHHOE CBOOOTHOE MPOCTPAHCTBO MOKET
OBITh 3aIIOJIHEHO TEIUIOU30IATOPOM MEHOIIACTOM MHUITOPOH.

Kpowme Toro, no mensiieit Mmepe, 04HO chOPMUPOBAHHOE CBOOOTHOE MPOCTPAHCTBO MOKET
OBITH 3AITOJTHEHO TEIJIOM30JISITOPOM MEHOIIIIACTOM MHUIIOPON METOJIOM 3aJIUBKH.

Kpowme Toro, o Mensbiiieit Mmepe, 01HO chopMUPOBAHHOE CBOOOTHOE TPOCTPAHCTBO MOKET
OBITh 3aTTOJTHEHO JUCIIEPCHBIM WIIA BOJIOKHUCTBIM TETUTOM3O0JISIIMOHHBIM MaTEPHUATIOM.

Kpome Toro, ciiou 6eToHa, pa3eieHHbIe TEITIOU30JIITOPOM, MOTYT ObITh CBSI3aHBI MEXKIY
000 IePUOIMIECKOM CTEPKHEBOM apMATY PO U3 MaTepralia C HU3KOMW TEIJIONPOBOIHOCTHIO.

Kpowme Toro, o mo60mMy U3 BapUuaHTOB, MOXKET OBITh UCTIOJIB30BAHO HEOPTAHUUECKOE
CTEKJIO MJIU CUTAJLT B 0€30CKOJI0YHOM UCIOJIHEHUH. Harpumep TpuUIieke uitm CTeKJ10/CuTaul
C OJHOCTOPOHHUM CKPEIUIEHUEM C MTOJTUMEPHON TIEHKOM.

Kpome Toro, no mo60mMy U3 BApUaHTOB MOTYT OBITh UCIIOJIb30BAHBI
3JIEKTPOHATPEBATEIIPHBIC TEIIOBBIIEIISIONIAE JJIEMEHTHI CUCTEMbBI OTOTLUICHUSI.

Kpome Toro, no ar060My U3 BApMAHTOB MOTYT OBbITh UCIIOJIb30BAHBI TEIIOBBLIEISIONINE
3JIEMEHTBI CUCTEMBI OTOTUICHUSI C KUIKUM TETIIOHOCUTEIIEM.

Kpome Toro, 1mo 11060My U3 BAPHAHTOB MOTYT OBITh UCITOIb30BAaHBI TEILTOBBIICIISIOIINE
3JIEMEHTBI CUCTEMBI OTOTUICHUSI C TA30BBIM TEIIJIOHOCUTEJIEM.

Kpowme Toro, o mro60mMy U3 BapUaHTOB MOKET OBITh MCIIOJIB30BAHO CMAPT CTEKJIIO UJIH
CMapT CUTAJUI, BBITTOJHEHHBIN C BO3MOKHOCTHIO U3MEHEHUS [[BETA.

Kpowme Toro, 1o mo60mMy U3 BapUaHTOB MOKET OBITh UCIOJIB30BAHO CMAPT CTEKJIO UJIH
CMapT CUTAJLI, BBITTOJIHEHHBIN C BO3MOYKHOCTHIO M3MEHEHHS TEIJIONPOITYCKaEeMOCTH.

Kpowme Toro, 1o mo60mMy U3 BapuaHTOB MOKET OBITh UCIOJIB30BAHO CMAPT CTEKJIO UJIH
WJIM CMapT CUTAJIT C aBTOMATU3UPOBAHHBIM YITPABICHUEM.

[Tox HeOpraHUYECKUM CTEKJIOM MTOHUMAETCS - "TpOo3payuHbli (OeCIBETHBIN WU
OKpALIIEHHBIN) XPYIIKUA MaTepUall, IOJIy4aeMblil IIPU OCTBIBAHUM pacIliaBa, COAEPKAILETO
CTEKJI000pa3yIoIIre KOMIIOHEHTHI (0OOBIYHO OKCUJIBI KpeMHHUSI, Oopa, alroMunus, pocdopa,
TUTaHA, IUPKOHUS U JP.) U OKCUIBI METAJIOB (JIUTHSI, KAJIUsI, HATPUS, KAJIbIUs, MATHUS,
CBUHIA, U Ap.). [10o TUIy CTEKIT000pa3yIoero KOMIIOHEHTA pa3IMJyaroT C. H. CHITMKaTHOE (Ha
ocHoBe Si0,), 6opaTHoe (B,0O3), 6opocuinnkaTHOe, AITIOMOCUIIMKATHOE,

6OpOoATIOMOCUIIUKATHOE, U JIp. [TOMUMO OKCUAHOTO, MPUMEHSIIOT FaJIOTEHUTHOE
(¢pTopommpkonaTHoe, pTropodbeppusiaTHOE), XambkoreHuaHoe u ap. C.H. brarogaps
BO3MOXHOCTHU npunaBath C.H. (M3MeHsIs1 ero cocTaB U YCIOBUS TEPMUY. 0OpaOOTKH)
Pa3HOOOpA3HBIE CBOMCTBA - ONTUYECKUE, MEXAHUYECKHUE, TEPMUUECKUE, XUMUYECKHUE U JIP. -
OHO PACIpPOCTPAHEHO B PA3JIUYHBIX OTPACIAX TEXHUKH, CTPOUTENIHCTBA, TPOMBIIILJIEHHOCTH,
JIEKOPATUBHOT'O UCKYCCTBA, B OBITY." (cMOTp. "[lonMTexHuueckuii cioBaps”, 3-€ U3/ O
pen. A.FO. Ununackoro, M; CoBetckast sHuukioneaus, 1989 r. - 656 ¢; ctp. 502).

ITon cutannamu noHUMaeETCs - ""CTEKIIOKPUCTATUIMUECKUE MATEPUATIbI, TOJTy4YaeMble ITpU
BBE/ICHUU B PACILJIABJIEHHOE CTEKJIO 3aTPABKU (KAaTAIM3aTOPOB), B pe3yJIbTATE YETO B 00bEME
CTEKJIa BOZHUKAIOT LIEHTPBI KPUCTAJIIM3ALMH, HA HA KOTOPBIX TIPOUCXOAUT POCT
MUKPOKPHUCTAIUIOB OCH. (ha3bl. I3MeHsIst COCTaB CTEKIIA, TUIT KATaIM3aTopa U PeKUM
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TePMUYECKON 00Pa0OTKH, MOKHO 1oJiy4aTh C.c onpee]IeHHBIMU CBOMCTBAMM, CUTAJLIBI
00J1a1a10T BBICOKOM MPOYHOCTHIO, TBEPAOCTHIO, XMMUUYECKOM Y TEPMUUECKOHN YCTOMUMBOCTBIO,
MaJIbIM TETUIOBBIM paciiMpeHueM. [1o xapaktepy HCXOIHBIX MATEPUAIIOB PA3IMYAIOT CUTAIIIIbI
TEXHUUYECKUE, U3TOTOBJIEHHBIE HA OCHOBE UCKYCCTBEHHBIX KOMITO3ULUIA U3 Pa3HOOOPA3ZHBIX
XUMHUYECKUX COETMHEHUM - OKCUIOB, COJIEN; METPOCUTAILIIBI, [TOJy4yaeMble HA OCHOBE TOPHBIX
nopo/ (6a3anbToB, TMa0a30B U AP.), U TUTAKOCUTAJUIBI, CBIPHEM JIJISI KOTOPBIX CITYXKaT
METAJUTyprUUeCKUe U TOIUIMBHBIE NuTaku. M3nenust u3 curamia npou3BoAsST METOAAMU
OOBIYHOM CTEKOJIbHOM ((hOpMOBaHUE U3 PACIUIABICHHON CTEKJIOMACCHI) UM KEPAMMY.
(popmoBaHue U3 MOPOIIKA CTEKIIA) TEXHOJIOTHUH, KPUCTAUIU3YIOT (TI0 IBYX- WU
MHOT'OCTYIIEHUYATOMY PEXUMY) ITpU BbICOKUX TeMnepaTtypax (700-1400 rp. Llenbcus).
OCHOBHBIE U3JIENS U3 CUTAILIIA - IMCTOBOW MaTepUall, IUTUTHL, TAHEIH, 3JIEKTPOU30ISTOPHI,
MOAIIMITHUKH, (DUITbEPBI, MEITIOIIME Tela, XMM. allliaparypa, TpyObl, Tapa, 1eTau 3JIEKTPOHHBIX
Y ONITUYECKUX MTpUOopoB.(cMoTp. "TlonuTexHuueckuii cioBaps"”, 3-e uz. moa pea. A.lO.
Numunckoro, M; Cosetckas aHIukI0ne M, 1989 . - 656 ¢; cTp. 484).

[Tox TpursiekcoM NoHUMAETCA -- "Pa3HOBUIHOCTh O€30CKOJIOYHOTO CTEKJIa, COCTOSIIIAs
U3 JBYX CTEKJISIHHBIX JIMCTOB, CKPEIUIEHHBIX MEX]1y COOO NMOJIMMEPHOM IJIEHKOR" (CMOTD.
"ITonuTexHuyeckuit cnoBaps”, 3-e uza. noa pea. A.FO. Unmunckoro, M; CoBeTckast
sHIMKIIoNIEAus, 1989 r. -656 c; cTp. 546).

Cy1iecTByeT HEOPraHMUYECKOE CTEKIIO C OTHOCTOPOHHUM IMOKPBITUEM ITOJIMMEPHOM ITJIEHKOHH,
OHO TaKXe SIBJIETCS 0€30CKOIOYHBIM U 00JIee MPOUYHBIM U YAAPOCTOUKUM ITPU MEHBIIINX
rabapurax 1mo TOJIIIHMHE.

[Tox asporenem nmoHuMaeTtcs - " KJiacc MaTepUasIoB, PEACTABIISIIOLIUMX COOOM refb, B
KOTOPOM XUAKAS (ha3a MOJIHOCTHIO 3aMellleHa ra3oo0pa3zHoi. Takue MaTepuabsl 001agaoT
PEKOPIHO HU3KOM IMJIOTHOCTHIO U IEMOHCTPUPYIOT PSiJl YHUKAJIbHBIX CBONUCTB: TBEPIOCTb,
MPO3PAYHOCTb, )KAPOIPOUYHOCTh, UPE3BbIUANHO HU3KYIO TEIIONPOBOIHOCTD U T.JI.
PacnipocTpanens! asporenu Ha OCHOBE aMOP(PHOTO TUOKCHIA KPEMHUS, TITMHO3EMOB, a TAKKE
OKCUJIOB XpoMa U oJioBa. B Hauase 1990-x mostydeHsl epBbie 00pas3Ibl a3poreis Ha OCHOBE
yriepoaa." (Bukunenus; https://ru.wikipedia.org/wiki/%D0%90%D1%8D %D1%80%D0%BE %
D0%B3%D0%B5%D0%BB%D1%8C).

ITox meHoctekoM rmoHumaetcs - "IIeHoCTeKI10 (BCIEHEHHOE CTEKIIO, SUEUCTOE CTEKIIO) -
TEIJIOU30JIAMOHHBIN MaTepuall, MpeaCTaBIsIoMUNA coOOO BCIIEHEHHYIO cTekiiomaccy. Jis
U3TOTOBJICHUSI IEHOCTEKJIA UCTIOJIB3YETCSI CIIOCOOHOCTh CUIIMKATHBIX CTEKOJI pa3MsIryaThCs
U (B cllyyae HaJIu4Ms ra3000pa3oBaTesisl) IEHUThCS Mpu TeMrnepatypax okojo 1000°C. ITo
MEpEe HapaACTAHUS BSI3KOCTHU IIPU OXJIAXKIECHUM BCIIEHEHHOW CTEKJIOMACCHI 0 KOMHATHOMN
TeMIIepaTyPbl OTYUYHUBIIASICS TIEHA TPUOOPETAET CYLIECTBEHHYIO MEXaHUUECKYIO TPOYHOCTH .
(Buxunenus; https://m.wikipedia.ord/wiki/%D0%9F % D0%B5%D0%BD % D0%BE%D1%81 %
D1%82%D0%B5%D0%BA%D0%BB%D0%BE).

ITon nenomtacrom nonnMaetces - "IleHomnact - Kj1acc MaTepuasoB, IPEACTABIISIOINNA
c00011 BCTICHEHHBIE (STYEUCThIE) MITACTUUECKHE MACCHI.

ITockonbKy OCHOBHOM 00bEM MEHOILIACTA 3aHUMAET Ia3, INIOTHOCTD MEHOIIACTa
CYILIECTBEHHO HUKE, YEM IUIOTHOCTD €0 UCXOAHOTO ChIPhs (TToIMMepa). ITO 00YCIOBIUBAET
CPaBHUTEIIbHO BBICOKHE TEIUIOU3O0ISIMOHHBIE CBOMCTBA (KOHBEKIMOHHAS Ilepeaya Teria
MIPOXOJUT B OTZIEJIbHO B3ATOM siuelke, TeIUIonepeiaya o CTeHKAM SYeeK He3HAUUTENIbHA B
CWJIY UX MaJIOW TOJIIIMHBI) U 3BYKOU3OJISIIMOHHBIE CBOWCTBA (TOHKHUE U CPABHUTEIBHO
3JIACTUYHBIE [IEPErOPOIKH SUYEEK - ITOXOM MPOBOJAHUK 3BYKOBBIX KOJIEOAHMI) MAaTEPUATIOB
JTAHHOTO KJlacca.

[TenomnacTbl ObUIM MOTYYEHBI TPAKTUUECKU U3 BCEX Hanbosiee MUPOKO MPUMEHSIEMbIX
IJ1acTMacc (IOJIMMEPOB), MO3TOMY HanboJiee U3BECTHBIMU MaTepUalaMy TAaHHOTO KJlacca
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SABJISIFOTCS: OJIMYPETAHOBBIE TIEHOIUIACTBI, TOJIMBUHUIXJIOPUAHBIE IEHOILIACTHI,
dbenonpopmanbaeruIHbIe, KapOaMUIHO-(DOPMAITHIETHTHBIE IEHOTLIACTBI U TTOJIMCTUPOJTBHBIN
MIEHOILIACT.

B 3aBuCHMOCTH OT COCTaBa ChIPbs U TEXHOJIOTUU €r0 00padOTKU BO3MOKHO BBIIYCKATh
MEHOTIACT PA3HOM INIOTHOCTU, MEXAHUYECKOM MPOYHOCTH, CTOMKOCTU K Pa3IMUHBIM BUIAM
BO3CUCTBUS. DTUMH (paKTOpaAMU U 0OYCITOBIMBAETCSI BLIOOP KOHKPETHOTO BU/IA TICHOTUIACTA
JUTSL IPUMEHEHUS B TEX WUJIM UHBIX YCIIOBUSX U LEIISX.

B OBITOBBIX YCIIOBUSIX YEIOBEK Yallle BCErO CTATKUBAETCS C TAKUM BUJIOM MEHOTILIACTA,
Kak OecIpeccoBBIli EHOMOIUCTHPOI (01T m300peTeH pupmoti BASF B 1951 rony, dupmentoe
Ha3BaHUe «cTUponop»). ' panynsl ctuponiopa (ITCB/EPS) nonydaroT myTem nojumMepu3aniu
CTUPOJIa IPU OJJHOBPEMEHHOM JO0ABIIEHUM TOPOOOPA3YIOLIETO BEIIECTBA (IEHTAHA).
ITenomnact IICB-C (meHONOIMCTUPOII, CTUPOIIOP) - IIMPOKO U3BECTHBIN TETIOU30JISIIIMOHHBIN
Martepuall, Ha 98% coCTOSIIMMI U3 Ta3a, 3aKJIF0YEHHOTO B MUKPOCKOITMUECKUX TOHKOCTEHHBIX
A4erKax u3 nojaucrupona.” (Bukunenus; https://ru.wikipedia.orq/wiki/%D0%9F%D0%B5 %D
0%BD%D0%BE%D0%BF%D0%BB%D0%B0%D1%81%D1%82).

[Tox neHonzomoM (Muriopa) moHumaercs - "KapdbamuaHo-popMaibaeruaHbIi IeHOTIACT
(kapO6amuaubiii eHorutact, KOIT) - yauBepcanbHbI yTeruTenb. BriepBoie mosBuics B
koHIie 30-x ros1oB B 'epManun. AKTMBHO Ha4aJjl UCTIOJIb30BaThes B S0-x rogax. B Hacrosiee
BpeMsi 00beM yTEIUIUTEIe Ha OCHOBE KapOaMUIHO-(DOpMaJIbIETHIHBIX CMOJT 32 PyOexoM
cocrapiseT nopsaka 30% ot Bcex npousBoauMbIxX yremutened. B CCCP npousBoauiics
101 Ha3BaHueM Murnopa, 0OJHAKO He HaIlleNl UPOKOTO PACIPOCTPAHEHUS B CBSI3U C
OTCYTCTBUEM CIIEUAIBHBIX CMOJI, HEOOXOAUMBIX JIJISl €F0 IPOU3BOJICTBA, A TAKKE
o0opynoBaHus U TexHojoruu. [locne 90-X roJ1I0B cTajl aKTUBHO BBIXOJIUTh HA PHIHOK
CTPOUTEIBHBIX YTEIUIUTEIEH MO pa3IMUHBIMU TOPTOBBIMU MapkaMu. Hanboree u3BeCTHBIMU
u3 HUX sBistoTes: [lenouzon (Toprosast Mapka OOO "Hosele Ctpoutenbhabie TexHonoruu"),
Merttammact, [Topormract cf, [Teatun, Omudnekce, FOrumop." (Bukunemus; http s://ru. wikp
edia.org/wiki/%D0%9A % D0%B0%D1%80%D0%B 1% D0%B0%D0%BC%D0%B8%D0%B4 %
D0%BD%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D0%BB %D 1%8C%D0
%B4%D0%B5%D0%B3%D0%B8%D0%B4%D0%BD%D1%8B%D0%B9%D0%BF%D0%B
5%D0%BD%D0%BE%D0%BF%D0%BB%D0%B0%D1%81%D1%382).

ITo cucreMotli oToMIeHUs "TeIIbIe CTEHbI" TOHUMAETCSI 000 PEB BHYTPEHHUX ITOMEIICHUI
C IOMOIIIBIO MIEPEAAYM TEIJIOBOM S3HEPTUU OT BEPTUKAIIBHBIX CTPOUTEIBHBIX KOHCTPYKLMH:
CTEH W/WJIM IEPETOPOIOK.

JIJ1s1 3TOrO CTEHBI W/WIIH NIEPETOPOIKMA HATPEBAIOTCS C IOMOILBIO BCTPOCHHBIX B HUX
TEIUIOBBIAEISIONIMX 3JIEMEHTOB CUCTEMbI OTOIUJIEHUS: AJIEKTPOHATPEBATEIbHBIE (BbIICTICHUE
TeIUIa Py MPOXOKIAECHUU JIEKTPUUECKOT0 TOKA Uyepe3 MPOBOIHUK), TEITOBBIACIISIONIUE
3JIEMEHTBHI C KUJKHUM WM Ta30BBIM TeIIoHOCUTEEM (cMOTp. ("Bbobias sHIuKII0IeIust
cantexuuku"; [letp Nankun, Anacracus ['ankuna; - 2-e uza., Mocksa, M3garensctso "2",
2017. - 272 c.; cTp. 238 unu "Cucrema "Teruible cTeHsl"; http:/fb.ru).

ITox "cTekoM cO BCTPOEHHBIMM CBETOAMOAAMM " IIOHUMAETCS - CKIIEMKA ABYX CTEKOJI
(Tpuriekc), o0aamaronasi OOLIYHBIMA MEXaHUUYECKMMH CBOMCTBAMU U JIOTIOJTHUTETBHBIM
BO3MOKHOCTSIM Oytarogaps cBeroauoaaM. Ha OCHOBHOWM CTEKIISTHHBIHN JIUCT KPETISIT
CIEeIUATBHBIN POBOISIIINI CJION, KOTOPBIN CITY>KUT UCTOUHUKOM MTUTAHUS JJ151 CBETOAUOIOB.
C xpato KpenuTcs CrieluaibHbli MIPOBOJIHUK, TOAKIIOUEHHBIN K afantepy (cMoTp. https://
steklo-burq.ru/steklo-so-svetodiodami/). Bo3MOHBI Takke

TEXHOJIOTMU C BIUJIABJIEHUEM CBETOJAMOIOB U IPOBOAHBIX KOMMYHUKALUI B CAMO TEIIO
CTEKJIA.

ITox cmapT cTeksIOM (WM CMapT CUTAJIJIOM) ITIOHUMAETCS - «CMaPT-CTEKII0»,
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«3JIEKTPOXPOMHOE CTEKJI0», «CTEKJIO C U3MEHSIOLIMMHUCS CBOMCTBAMM» ) - KOMITIO3UT U3 CJIOEB
CTEKJIAa Y PA3JIMYHBIX XUMUYECKHUX MATEPUATIOB, UCITOJIb3YEMbII B APXUTEKTYPE U MPOU3BOJICTBE
JUUTS U3TOTOBJIEHUS] CBETONIPO3PAUHBIX KOHCTPYKIUM (OKOH, IEPETOPOAOK, IBEPEH U T.IL.),
U3MEHSIOIINN CBOM ONITHUECKUECBONCTBA (OIaieCeHIus (MATOBOCTH), KOAhdUIMeHT
CBETONPOITYCKaHUs, KOI(PPUIMEHT MOTJIOIIEHHUS TeI1a U T.]1.) TPYU U3MEHEHUM BHEIITHUX
YCIIOBUI, HAIIPUMEP, OCBELLIEHHOCTH, TEMIIEPATYPBI WIM IIPU IT01a4U€ 3JIEKTPUIECKOTO
HanpspkeHust (cMoTp. Bukuneaus https://ru.wikipedia.org/wiki/%D0% A3 %D0%BC%D0%BD
%D0%BE%D0%BS5_%D1%81%D1%82%D0%B5%D0%BA % D0%BB%D0%BE)

Onucanue yepTexei.

3asBisieMblil pe3yJIbTAT UHTEIUIEKTYaIbHOM JESTEIbHOCTH B OJJHUX U3 CBOMX BO3MOYKHBIX
BAPUAHTOB UCIIOJIHEHUS TTOKA3aH Ha pUWiIaraeMbiXx u3oopaxeHusix dwr. 1 - monepeunoe
CEYEHHUE C BHYTPEHHUM TEIUIOU30JISITOPOM, MOHTUPYEMBIM 10 3aJIUTUs 6eToHa, U Dur. 2
MoTepeyHoe ceyeHue ¢ GOPMUPOBAHUEM TEIIOU30JISITOPA MOCTIE 3aJIUTHS OETOHA.

Ha ®ur. 1 u300paxeHbl: HECHUMAaeMble TTaHEIN ONaTyOKU U3 HEOPTraHUUECKOTr o CTEKIIa -
1; MOHOJIUTHBIE OETOHHBIE UJTH 5KEJI€300€TOHHBIE CJIOU - 2; BCTPOCHHBIE B MOAYJIb ONIATTyOKU
TEIIOU30JISITOP-KOPOO - 3; MyHKTUPHOM JTUHUEH (- - - - - ) IOKAa3aHbl [IEPEMBIYKH, CBSI3bIBAIOIIIUE
CTEKJISTHHBIE aHeIM | U3 MaJIOTEeIIONPOBOAHOTO MaTepUaa.

CTep)KHU-CTSDKKH U3 MAJIOTEIIONPOBOIHOTO MaTepHasia Mexay OETOHHBIMU CIIOSIMU 2;
BHYTPEHHSISI CTPYKTYpa TeIUIoU30JsTopa 3; apMatypa OETOHHBIX CII0EB 2; pedpa KECTKOCTH
Ha CTEKJISIHHBIX NaHeNsIX 1 - yCIIOBHO He nmoka3aHbl. Dur. 1 WIMIOCTpUpPyET BapUAHTBI
uzobperenus 1 u 2.

Ha ®ur. 2 noka3zaHbl: HECCHUMaeMble MaHeIU OnaayOKu U3 HEOPraHMUeCKOTo cTekia - 1;
MOHOJIUTHBIE OETOHHBIE UJTH JKEJI€300€TOHHBIE CIIOU - 2; 3aJIMBAEMBIN TETJTIOU30JISITOP U3
MeHoIIacTa 4; HeCCHUMaeMble BHYTPEHHUE MTaHEe U, KOTOPbIE MOTYT ObITh KaK U3 CTEKJIA, TaK
Y U3 IPYTUX MAaTEPUAJIOB B LETIX SKOHOMUYHOCTHU (Hanpumep CMUJI) - 5; myHKTUpHO#A JIMHUEH
(----- ) TIOKA3aHbI IIEPEMBIYKH, CBA3BIBAIOIIME CTEKIIAHHBIE ITAHENU | U3
MaJOTEILUIONPOBOAHOIO MaTepuraa.

@ur. 2 WUTIOCTPUPYET BAPUAHTBI U300peTeHUs 3 U 4.

CTepKHU-CTSIKKY U3 MAJIOTEIUIONPOBOHOIO MaTepraia Mexy OeTOHHBIMU CIIOSIMU 2;
apMaTypa OETOHHBIX CIIOEB 2; pedpa KeCTKOCTU/aHKEPhI HA CTEKJISTHHBIX TTAHENsIX 1, MaTepua
Ha BHYTPEHHUX MOBEPXHOCTSX CTEKISIHHBIX MTAHEJIeN JJ1s1 KOMIICHCALMY HANIPSKEHUI Tpy
PA3HULE TEMIIEPATYPHOTO PACHIMPEHUS - YCIIOBHO HE TTOKA3aHBI.

Ha ®wr. 1 u ®wur. 2 ycioBHO yKa3aHbl QyHKIMOHATBHBIE HATPEBATEIbHBIC JJIEMEHTHI 6 B
MOHOJIMTHOM O€TOHE CO CTOPOHBI BHYTPEHHETO nomelieHus. Hanpumep, 1i1st BapuaHnTa ¢
3JIEKTPOHATPEBATEIbHBIMU 3JIEMEHTAMU OTONUTEIIBHONU CUCTEMBL.

Ocy1iecTBIICHME.

3asBisieMbIi pe3yIbTaT UHTEIUIEKTYaIbHOM JIeSITEIbHOCTH MOKET OBbITh pealin30BaH
CIIEIYIOIIUM 00pa3oM.

ITo nepBomy Bapuanty. Ha npennpusitTui u3rotTaBiamMBaroTCss MOJIYJIM HECHUMAEMOM
OnayyOKu: J1Ba JIMCTA U3 HEOPTAaHUUECKOT0 CTeKIa 1 TOMIMHON 4-8 MM (BO3MOKEH TPHUILIIEKC
WM 6€30CKOJI0YHOE CTEKJIO C OJTHOCTOPOHHUM TOKPBITUEM MOJIMMEPHOM IJIeHKOoM). JmuHa
2000 MM, BeicoTa 1500 MM. Mexay coOol CTEKIISIHHBIE JIUCThI CBSI3aHbl HECKOJIBKUMU
BEPTUKATIBHO-TIOCKUMU TIEPEMBIYKAMU U3 TEIJIOU30JMPYIOLIErOo MaTepraia (Harpumep
CMJI). PaccTosinue Mexay CTeKIsTHHbIMU MaHersiMu 500 MmM. B cepenrine MoayJist HAXOaUTCS
3aMKHYTbIN KapTOHHBIN KOpoO 2000%1500%200 mm (JI*B*11LI), KoTOPBIit AB/ISIETCSI BETPOSHHBIM
TEIUIOU30JIATOPOM MOAYJA - 3. MeKInaHeNbHbIE IEPEMBIUKH MEXIAY CTEKJIAMU IPOXOAST
CKBO3b HET0. BHYTpHY KapTOHHBINM KOPOO /1715 MPOTUBOCTOSHUS 3a7IMBAEMOT0 O€TOHA CHA0KEeH
MOMEPEYHBIMU PACTIOPKAMU. DTO MOXKET OBITh peleTka ToamHon 200 MM U3 MeHoIIacTa
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U3 TJTOCKUX 3JIEMEHTOB (I 9KOHOMHUU MaTepuasa), pedpa KeCTKOCTH U3 KapToHa, He
CBSI3aHHBIE MEKIy COOOM CTEP/KHEBbBIE JIEMEHTHI IPUKJIEEHHbIE K BHYyTPEHHUM CTEHKAM
kopo6a. CTep)KHEBBIE 3JIEMEHTHI MOT'YT OBbITh U3 MEHOIIACTA, KAPTOHA, MEHOCTEKIIa U T.]I.
ITpoxonsiue ckBO3b KOPOO TEIIIOU30JIATOP IIIOCKUE IEPEMBIYKH, CBSI3bIBAOIIME CTEKIITHHBIE
MaHely, 3arepMETU3UPOBAHBI B MECTAX BXO/IA B TEIJIOU3OJIATOP, YTOOBI 3aJIMBAEMBIN OETOH
2 He momnay BHYTpb U3oisiTopa. ['epmeTusanust MOKeT ObITh PE3MHOBBIMU MAHKETAMH,
MAaCTHUKOM, ckoTueM U T.1. KpoMe Toro, cam KapTOHHBIN KOPOO MOKET ObITh MOKPBIT U3HYTPU
JIOTIOJTHUTEIBHOM TETIOU30JISIIMEN, HAIIPUMEDP MOPOJTIOHOM. DTO MOCITYKUT MOIaBICHUIO
KOHBEKLUMOHHBIX IIOTOKOB BHYTPH HETO (IOMOJIHUTEIBHO K TOMY, YTO OH BHYTPH Pa3aeicH
Ha OTAEJIbHbBIE CEKLIMU PACIIOPKAMM) U MOBBILIEHUIO TEINIOU30IMPYIOLIMX KA4YeCTB.

Moy HecCHUMAaeMOM OMaITyOKH COOMPAIOTCSl MEX Ty coO0lt O1arogapsi MpUMEHEHUIO
10 IEPUMETPY CTEKOJI KOHCTPYKIMHU IIUM-11a3 ("yIIIOBOW BBICTYII-YIJIOBasi BbIEMKA'").
AHAJOTUYHYIO KOHCTPYKIMIO IO TIEPUMETPY UMEET TEIIOU30JISITOP-KapTOHHBIN KOpoO 3,
Oarogapsi ueMy coOMpaeTcs OJIHBIN KPYTOBOM EPUMETP U3 MOTYJIEN, IPHU ITOM OTCYTCTBYIOT
CTBIKOBBIE TOPLOBBIE 3a30PbI MEXAY COCEAHUMHU CTEKJISIHHBIMU NIAHEISIMU | U COCETHUMU
KOPOOaMU-TEIIOU30IATOPAMU 3, KOTOPbIE BHYTpU Moayjel. [J1s1 1onoIHUTETbHON
FePMETHU3ALUU, KOPOOA-TEIIIOM30IATOPHI [0 BCEM CBOUM TOPLOBBIM TOBEPXHOCTSAM MOTYT
UMETb MATKHE ITIOPOJIOHOBBIE HAKIIAKH.

B pesynprarte nonydaercs cienyroomas KOHCTPYKIMS B pa3pese: cTekiIo 1 TommmHoi 4-10
MM, 3aTeM IPOMEXYTOK 150 MM 11 3a5mutrst 6eToHOM 2, 3aTeM 200 MM KOPOO-TETIOM30JISITOP
3, 3aTeM CHOBA MPOMEXKYTOK 150 MM 1151 3a71UTHs OETOHOM 2, U BHEIITHEE CTEKJIO 1.

JIBa Ccl10s1 MOHOJIMTHOTO O€TOHA 2, KOTOPBIE MOJYUMUIIUCH 110 pa3Hble CTOPOHBI
TEIIOM30JIITOPA 3 CHAOXKAFOTCS apMaTypPOU: CTEPIKHEBOM (BEPTUKAITLHON M TOPU3OHTAIBLHOM),
ceruatoii, pudpoBookHOM. CeTyaTasi apMaTypa MOXKET YyCTAHABIMBATHCS HA 3aBOJIC B CaM
MO/IyJIb B Tipefieiax ero rabaputoB. CTepikHeBas yCTaHABIMBAETCS HA CTPOMIUIONIA/IKE ITPU
MOHTAaX€e U HapalMBaeTcsl OObIYHBIM CIIOCOOOM (MPEANOUTUTEIIbHEE COBPEMEHHBIM
CBHUHYMBAHUEM COOTBETCTBYIOIIUX COINPSITA€MbIX 3JIEMEHTOB).

Mexay coboit 1Ba ci1ost 6eTOHA CBA3aHbl CTEPKHSIMU U3 MaTeEpUaia ¢ MajJon
TEIUIONPOBOIHOCTBIO (HAIIPUMED, U3 XUMBOJIOKOH Y SITOKCUIHOM CMOJIbI), 3TH CBSI3bIBAIOIIIME
CTEPKHU ITPOXOISIT MEXK/TY TEIUIOU3OISIIMOHHBIMU KOPOOAMHU B MX BEPTUKATIBHBIX CMBIKAHHUSIX
B CIIELMAJIBHBIX KeJ100aX (C UCIOIb30BAHUEM MAHXKETHBIX YIUIOTHEHUI U3 TOPOJIOHA IS
MpeaoTBpAlleHUs MOoTaIlaHus 3alluBaeMoro 6etoHa). Ha ueprexe yClIOBHO HE MOKAa3aHBI.

Kpome Toro, crekisiHHbIE TAaHEIU CHA0Xat0TCsl peOpamu xecTKkocTH. M3HyTpH
MPUKJIEUBAIOTCS/TIPUIIAUBAIOTCS OJIOCHI U3 CTEKJIAa CBOMMM peOpaMU K TUIOCKOCTH MaHEH.
B camux peGpax KeCTKOCTH CAETaHbl OTBEPCTUS JIS 3AMBIKAHUS C 3AJIUTHIM U 3aCTHIBIIUM
OETOHOM (aHKEPHOE 3aMbIKaHKE). 3aJIMBKA OCYILECTBIISIETCS MAPaJIIEIbHO O 00€ CTOPOHBI
OT TEIUIOU30JIATOpa 3, UTOOBI UCKITIOUUTH €r0 cIBUT. CTEKIISTHHBIC IMaHeu 1 HeCHUMaeMoi
oTnayOKH MO3BOIAT APPEKTUBHO MPUMEHUTD BHEIITHUE BUOPATOPHI-YIUIOTHUTEIN OETOHHOA
CMECH B CUJIY TBEPAOCTH U )KECTKOCTH CTEKIIA.

JI7151 KOMITeHcaIuu pa3HUIbl KO(h(OUIMEHTOB JIMHEMHBIX PACIIMPEHHUI 0L MEXKITYy CTEKIIOM

1 OETOHOM (~9*10'6C U ~14,5*1O'6C) MOTYT OBITh MCIOJIb30BAHBI CICAYIOIIUE PEIICHMUS:

- CYLLECTBYIOT PA3JIMYHBIE CTEKJIA C PA3HBIMU MEXaHUYECKUMHU XaPAKTEPUCTUKAMH, B T.4.
¢ 100aBKaMH METAJIJIOB, KOTOPbIE UMEIOT TEMITEPATYPHbIN KOIDPUIHUEHT JTUHEHHOTO
pacIIMpeHusi, KaK y Kejne300eToHa (CMOTp, IPUIL. MaTepUaIIbl);

- MO)KHO Ha ITOBEPXHOCTh CTEKJIA COMPATraeMyto ¢ 06TOHOM HAHECTH MTOJIMMEPHYIO TIJIEHKY
(Hampumep, Kak Mpu TEXHOJIOTUM TPUILIEKCA) UIIM BEIIECTBO C MaJIbIM MOAYJIEM YIIPYTOCTH,
KOTOpasi/-oe BO3bMET Ha ce0sl TAHTeHIMATBHYIO (KacaTelIbHYI0) Ae(OPMAMOHHYIO PA3HHUITY
(pacueTHO ~4 MKM Ha 1 rpajayc Ha JjiiHe B 1 M), PHU 3TOM TIOITYTHO OyJeT obecrieueHa
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0G€30CKOJIOUHOCTH U JOTIOJIHUTEIbHAS TPOYHOCTH CTEKJIA.

[Tpu U3roTOBIJIEHUM BHEIIHEN CTEKISTHHON MAHEIN U3 IBOMHOTO CTEKAN C MPOMEKYTKOM
MeX 1y HUMHU, TTosTydaeTcs 3pPeKT OKOHHOTO cTeKIIonakeTa. MOHOJIMTHOE COOpYKeHue Oy1eT
AKKyMYJINPOBATh HEPTUIO UHCOJUISLNH.

ITo BTOpOMY BapuaHTy 3aBJISIEMbII PE3YIBTAT UHTEIUIEKTYAIbHOMN IEITETbHOCTU MOKET
OBITH OCYIIIECTBJIEH CIIEAYIOIIMM oOpa3om. M3 Mmoayseit cocTaBisieTcst hopMa COOPYKEHUSI
C TpeMsl BEpTUKAJIbHO pa3ielIeHHbIMU 0ObeMaMu. BHemnue 2 umerot toiuHy 130-160 Mmm
Y 3aJIMBAIOTCSl OETOHOM C apMUPOBAHUEM, BHYTPEeHHUI 00BbeM 4 TommmHon 200-500 Mm
(OrpaHMYEHMII HET) 3JIMBAETCS IEHOIIACTOM. ONTUMAaIbHBIN BAPUAHT - 3 IMBKA [IEHOU30JI0M
(Munopa), T.K. 3T0 Kparine 3¢(eKTUBHBIN U JelIeBbli reHormiact. K HeMy paBHOIYIIHBI
TPBI3YHBI, OH 3aJIMBAETCS Cpa3y B BUE MEHBI, a He pa3Oyxaromiel skuakocTH (http://penoizol-
logrus.ru/uslugi/uteplenie-penoizol). I[Tpu 3TOM MarucTpasy 3aJIMBKU MOKHO Cpa3y YI0KUTh
Ha JTHO TeIJIOU30JIMPYEMOT0 CpeIHEr0 00beMa (TaM 3TH NephOpUPOBAHHBIE IINTAHTH U
OCTaHYTCS), 4 3AIMBKY IIPOU3BOAUTH 110 NPUHLKITY "CHU3Y-BBEPX ', YTO ITO3BOJIUT ITOJIYYUTh
6e3 1e(peKTOB-IyCTOT €IMHBII MOHOJIMTHBIN TEIJIOM30JIMPYIOIIHI KOKOH Cpa3y Ha Bce 31aHue/
COOPYXKEHHUE.

ITpu 3TOM HEerOCTATOK MEHOU30J1a (MUIIOPHI): TUTPOCOKITMYHOCTb, MPEBBIIAOIIAS
MTOJIMCTUPOJIBHYIO, - OYJET MOJTHOCTHIO CKOMIIEHCUPOBAaHA YyCTPOUCTBOM M300pETEHUs, T K.
CTEKJIO UJICAJIBbHBIN BJIAr0O- U MapO-HEIPOHULAEMBIN MATEPHAIL.

Hcnonp3oBaHue 3asBIISIEMOrO PE3YIbTATAa UHTEIUIEKTYaIbHOM IEATEIbHOCTH IO TPETHEMY
Y 4YETBEPTOMY BAPUAHTY -- AHAJIOTUYHO BBIIIECONUCAHHBIM. Pa3Huna B mpumMeHeHny 1uist
COOPHBIX KeJIe300€TOHHBIX KOHCTPYKUMIA, U3rOTABIMBAEMbIX Ha TpeanpusaTusix. T.e. To
MOTYT OBITb IUTUTHI JIJ15 TAHETTBHOTO JJOMOCTPOEHUSI, CTEHOBbIE OJIOKH, CTEHOBBIE KAMHH UJIH
naxe kuprnuuu. [Ipudyem, HecbeMHOE CTEKIIO MOXKET ObITh KaK Ha 6-TH rpaHsixX
rapaJuiesyienuIie/ia, Tak U, TOJIbKO JIMIIb, HA OJHOM, HAITPUMEP, PACIIOJI0KEHHOMN CO CTOPOHBI
YIIALBI.

Ternmon3oaTop MOXKET OBITH BCTPOESHHBIM J0 3aJIMBKH 0€TOHOM (KOp00), & MOXKET OBbITh
3aJIMBA€MbIM I10CJIE 3aMOHOJMYMBAHUS BHEIIHUX 0OBEMOB. 3aJIMBKA IIEHOIIACTOM MOJIOCTH
MEXy 3aTBEpEBIIMMU OETOHHBIMU (hOpMaMHU.

3asBisieMasi HeCHUMaeMast oraryoka MOXKeT IPUMEHSITCS B OJTHO-, IBYX- U MHOTO3TaXXHOM
CTPOMUTEIILCTBE.

Takue kauecTBa HEOPraHUUECKOTO CTEKJIA, KAK aTMOC(PEPOCTOMKOCTb,
IIAPOHENIPOHUIAEMOCTD, 1OJITOBEYHOCTh, COXPAHEHHUE LIBETA U KAUECTBA IIOBEPXHOCTH,
OTCYTCTBHE HEOOXOIMMOCTH MPOBEACHHUS MTOCIIEAYIOLIEH OTACIIKU - SIBJISIOTCS CYIIECTBEHHBIMU
JTOCTOMHCTBAMM.

Kpowme Toro, B 3a5Bi1sIEMOM pe3yIbTATE MHTEIUIEKTYAIbHOM AESITEIbHOCTH UCTIOIb30BAHUE
BCTPOEHHBIX BHYTPEHHUX TEIUIOBBIX 3JIEMEHTOB IIPU BO3BEJICHUH (3AJIMTUN) MOHOJIMTHBIX
CTEH W/WUJIM MEPErOPOAOK MO3BOJISIET JOCTUTHYTh YMEHbBIIIEHUS OOLIEH TOJIIMHBI CTEHBI 110
CPaBHEHUIO C OOBIYHBIM TPUMEHEHUEM OTOIUIEHUS "TEIlIbIE CTEHBI".

JI711 3TOro Mpy MOHTAXKE MOsICA ONATYOKHU HAa BEJIMUMHY PA30BOTO 3aJIMTUSI OETOHA
(Hampumep 1-1,5 M) BHYTpHU 3aJIMBA€MOT0 00beMa MEXTy 000JIOUKOM OMallyOKH CO CTOPOHBI
BHYTPEHHUX [IOMEILEHUN U TEIUIOU30JIITOPOM Cpa3y MOHTUPYIOTCS TEILIOBBIACIISAIOIIUE
3JIEMEHTBI: 3JIEKTPOHATPEBATENIBHBIE C OABOISIIMMYU IPOBOAAMMU, 3MEEBUKH IS
MIPOXOKAECHUS KUIKOTO UIIM TAa30BOT0 TEINIOHOCUTENA. TeITOBBIACIISIIOLIME 3JIEMEHTBI MOTYT
OBITh BBIIIOJIHEHBI PA3AEIIbHBIMU U1 KAXKAOT'0 KOJBLUEBOIO YPOBHS MOAYJIEH onaiayOoK U
3aJIMTUS], TMOO HA OOJIBIIYIO BBICOTY IyTEM BEPTHUKAJIBHOTO COEIMHEHHUS B HUYKE3AIUTHIX
YPOBHSX M HAPAILMBAEMBIX JJISI CJEAYIOIIErO 3aJIMTHSI OETOHOM.

3asaBisieMblil pe3yJbTaT UHTEJUIEKTYaIbHOMN AESITEIbHOCTH COOTBETCTBYET KPUTEPHUIO
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«IIPOMBINIICHHAS TPUMEHHUMOCTD».

(57) ®opmyna uzoopeTeHus

1. OnmanyOka Jyisi MOHOJIMTHBIX O€TOHHBIX UJTU JKEJ1€300€TOHHBIX KOHCTPYKLMH,
BO3BOJMMBIX HA CTPOUTEIBLHOM IUTOLIAKE, BKJIIOUYAOIIASl COBOKYITHOCTB JJIEMEHTOB U JIeTajlen
1u1st 00pa3oBaHus POPMBI, PU ITOM, TIO MEHbBIIIEH Mepe, YaCTh OrpaXIatomiei
dhopMooOpazyroliel 000JI0UKU COCTOUT U3 HEOPTaHUUECKOTO CTEKJIa WIIM CUTAJLIa TOJIIIUHON
ot 0,5 MM 10 150 MM, rutomaapio He MeHee 0,06 KB.M, U HECbEMHOM IO OTHOIIEHUIO K 3AJIMTOMY
OETOHY WY keJIe300€TOHY, OTIMYAIOIASICS TEM, UYTO B, IO MEHBIIEH Mepe, 4acTh o0pa3yeMoi
3aMBaeMoit (GOPMbI pa3MelIeHbl BHYTPEHHUE TETTIOBBIACTISIONINE 3JIEMEHThI CUCTEMBI
OTOILJICHUSI.

2. OnaryOka 1151 MOHOJIMTHBIX OETOHHBIX MJIM JKEJIe300€TOHHBIX KOHCTPYKIUIA 110 T1. 1,
OTJIMYAIOINASICS TEM, YTO HEChEMHBIN (PPATMEHT OMaTyOKu BBIMTOJTHEH U3 HEOPTaHUIECKOTO
CTEKJIa UM CUTAJIA ¢ KOA(PGUIHUEHTOM JIMHEMHOTO pacIIupeHusi, OJIU3KUM aHATIOTUIHOMY
K023(pPUIMEHTY 3aIMTOTO 3aTBEP/IEBIIETO OETOHA UJIH Kelle300eTOHA.

3. Onany6Ka JJ1s1 MOHOJIMTHBIX OETOHHBIX MM JKEJI€300€TOHHBIX KOHCTPYKIMIA 110 11. 1,
OTJIMYAIOIIASICS TEM, UTO CTEKJISIHHBIN WJIM CUTAJIJIOBBIA HECHEMHBIN (hparMeHT ONayoKu
MTOKPBIT CO CTOPOHBI 3aJIMBAEMOT0 OETOHA BEILIECTBOM TOJIIMHOMN 40 15 MM, YCUIIMBAIOLIUM
CLIETIJIEHUE C OETOHOM MJIM KOMITEHCUPYIOIIMM HAIIPSKEHUS ITPU Pa3IMUHbBIX TEMIIEPATYPHBIX
HAIPSIKEHUSIX, WIIK 00ECIIEUMBAIOIIMM O€30CKOJIOYHOCTh CTEKJIA WIIM CUTAJLIA.

4. OnanyOka 11t MOHOJIMTHBIX O€TOHHBIX UJTU JK€J1€300€TOHHBIX KOHCTPYKUMH 110 11. 1,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN WJIM CUTAJIJIOBBIN HECHEMHBIN (PparMeHT ONayoKu
BBINOJIHEH U3 JIBOMHOTO CTEKJIA UJIM CUTAIIIA C TPOMEXYTKOM OT 2 MM 110 60 MM.

5. OnanyOka 151 MOHOJIMTHBIX OETOHHBIX WJIH JKEJIe300€TOHHBIX KOHCTPYKIUIA 110 T1. 1,
OTJIMYAIOINASICS TEM, UTO CTEKJISTHHBIN WJIM CUTAJJIOBBIM HECHEMHBIN (PpaAarMEHT OMAITyOKU
cHabxeH pedpaMu KEeCTKOCTH, BHYTPEHHUMHU WJIM BHEIITHUMM, UIIK UX KOMOUHAIUEH.

6. OnanyOKka 111 MOHOJIMTHBIX OETOHHBIX MM KEJIEe300€TOHHBIX KOHCTPYKLUIA 110 I1. 5,
OTJIMYAIOIIASICS TEM, UTO pedpa KECTKOCTU UMEIOT PAZIMYHYIO TPOCTPAHCTBEHHYIO
OPHUEHTALMIO.

7. OnanyOka 11t MOHOJIMTHBIX O€TOHHBIX UJTU JK€J1€300€TOHHBIX KOHCTPYKLMH 110 II. 5,
OTJIMYAIOIIASICS TEM, UTO BHYTPEHHHE pedpa KEeCTKOCTH UMEIOT MPUCTIOCOOICHUS JIsT
TeOMETPUYECKOTO 3aMbIKAHUS C 3ACTHIBIIMM OETOHOM, HAIIPUMEDP OTBEPCTHSI MIIM AHKEPHBIE
3JIEMEHTHI.

8. OnanyOka 1151 MOHOJIMTHBIX OETOHHBIX WM KEJIe300€ TOHHBIX KOHCTPYKIMIA 110 T1. 1,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN UJIM CUTAJIJIOBBIM HECHEMHBIN (PparMeHT onairyoKku
CBSI3aH C UHBIMU (pparMeHTaMH ONallyOKU KOHCTPYKIMOHHBIMU MTEPEMBIYKAMHU.

9. OnanyOka 111 MOHOJIMTHBIX O€TOHHBIX UJIU 5K€J1€300€TOHHBIX KOHCTPYKUMH 110 1I. 1,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN UM CUTAJJIOBBIM HECHEMHBIN (PparMeHT onayoKu
CBSI3aH C MHBIMU (hparMeHTaMH ONaTyOK1 KOHCTPYKIMOHHBIMU IIEPEMBIYKAMHU U3 MaTeprasa
C HU3KOM TEIJIONPOBOAHOCTBIO.

10. Onany6xa 1711 MOHOJIUTHBIX OETOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIMH 110 1. 1,
OTJIMYAIOIASICS TEM, UTO CTEKJISTHHBIN WJIM CUTAJTIOBBI HECHEMHBIN (PparMEeHT OMATyOKH
CBSI3aH C BHYTPEHHEN apMaTypoii kelle300eToOHA KOHCTPYKIIMOHHBIMU ITePEMBIYKAMHU.

11 OnanyOka 1711 MOHOJIMTHBIX O€TOHHBIX WJIH JKeJIe300€TOHHBIX KOHCTPYKIMH 110 TI. 1,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN UM CUTAJIJIOBBINM HECHEMHBIN (PparMeHT onayoKu
CBSI3aH C BHYTPEHHEN apMaTypoil xkene300eToHa KOHCTPYKIMOHHBIMHU MEPEMbIUKAMU U3
MaTepuaia ¢ HU3KOM TEerIONpPOBOAHOCTBIO.

12. Onany6xa /1711 MOHOJIUTHBIX OETOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIMM 1O TII.
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1, 4, oTIMYAIOIIASICS TEM, YTO CTEKJISTHHBIN UJTM CUTAJJTOBBINA HEChEMHBIN (hpArMEHT ONaTyOKU
BBIINIOJIHEH M3 BETHOI'O CTEKJIA WIIM CUTAJLIA.

13. Onany6xa 111 MOHOJIUTHBIX OETOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIMM 10 1. 1,
OTJIMYAIOINASICS TEM, UTO CHAOXeHA BHYTPEHHUM TEIUIOU30JISITOPOM.

14. OnanyOka AJ1s1 MOHOJIMTHBIX O€TOHHBIX WM 5KeJ1€300€TOHHBIX KOHCTPYKLMIA 110 1. 13,
OTJIMYAIOIIASICS TEM, UTO TEIIOM30JISITOP BBIIIOJIHEH B BUJIE IIyCTOTENIOr0 KOpoba ¢
BHYTPEHHUMH MTONIEPEYHBIMU PACIOPKAMHU WIIU IEPETOPOIKAMM.

15. OnanyOka aJ1st MOHOJIMTHBIX O€TOHHBIX WJIH )KeJIe300€ TOHHBIX KOHCTPYKIMIA 110 1. 13,
OTJIMYAIOIIASICS TEM, UTO ITYCTOTENbIM KOPOO BBIIOIHEH U3 KAPTOHA UJIM U3 KAPTOHA C
HAITbUIECHHOW BHYTPEHHEH TEIIOU30JISIUeN TOIIIMHON 10 50 MM.

16. OmanyOka JJ1st MOHOJIUTHBIX O€TOHHBIX WM )KeJIe300€ TOHHBIX KOHCTPYKIUI 110 1. 13,
OTJIMYAIOIIASICS TEM, UTO BHYTPEHHHE MONEPEYHbIE PACTIOPKU KOPOOa BBITIOJIHEHBI B BUJIE
TIEHOIIIACTUKOBOM STYEUCTOMN PEHIETKHU C MUHUMU3UPOBAHHOM TOIIIUHON CTEHOK.

17. OnanyOka AJ1s1 MOHOJIMTHBIX O€TOHHBIX WIIM 5K€J1€300€TOHHBIX KOHCTPYKLMIA 110 1. 13,
OTJIMYAIOIIASICS TEM, UTO BHYTPEHHME MTOMEPEYHbIE pACTIOPKU KOPOOa BBITIOITHEHBI B BUJIE
pacnpeeNeHHbIX CTEPKHEN WM LMIMHIPOB U3 KAPTOHA WJIM ITEHOIIACTA.

18. OnanyOka AJ1s1 MOHOJIMTHBIX O€TOHHBIX WIIM 5KeJ1€300€TOHHBIX KOHCTPYKLMIA 110 1. 13,
OTJIMYAIOLIASICS TEM, UTO CBOOOIHOE TPOCTPAHCTBO TEIIIOU30JIATOPA 3AII0OTHEHO a3POTesIeM.

19. OnanyOka AJ1s1 MOHOJIMTHBIX O€TOHHBIX WIIM 5K€J1€300€TOHHBIX KOHCTPYKLMIA 110 11. 13,
OTJIMYATOIIASICSL TEM, UTO CBOOOIHOE MTPOCTPAHCTBO TEIJIOU30JIATOPA 3aTIOJTHEHO
IIEHOCTEKJIOM.

20. Onany0Ka 1151 MOHOJIMTHBIX OETOHHBIX WIIH JK€J1€300€TOHHBIX KOHCTPYKIMIA 110 11. 13,
OTJIMYAIOIIASICS TEM, UTO ITyCTOTENbIN KOPOO U3 KapTOHA 00pabOTaH AHTUCENTUKOM IPOTHB
TPBI3YHOB U HACEKOMBIX.

21. Onany6xa 1711 MOHOJIMTHBIX OETOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIMH 10 1. 1,
OTJIMYAIOIASICS TEM, UTO OETOH apPMHUPOBAH CTEPKHSIMU WIIM CETKOM, WM PUOPOBOTIOKHOM,
WIK UX KOMOWHALUSIMHU.

22. Onany06xa 111 MOHOJIUTHBIX OETOHHBIX WM XKeJIe300€TOHHBIX KOHCTPYKIMM IO 1.
1,13, oTnMyaroniascs TeM, 4YTo cJiou OeToHa, pa3/iesieHHbIE TEIIOU30ISITOPOM, CBSI3aHbI
MEXy COO0I MEPUOAMUECKOM CTEPKHEBOM apMaTypoi U3 MaTepuaia ¢ HU3KOM
TEIUIONPOBOAHOCTBIO.

23. Onany6Ka 1711 MOHOJIMTHBIX OETOHHBIX WK KeJ1e300€TOHHBIX KOHCTPYKIUN UITH
COOPY’KEHUI, BO3BOJIMMBIX Ha CTPOUTENIBHOM IIJIOMIA/IKE, BKITIOUAIOIIASl COBOKYITHOCTh
3JIEMEHTOB U JieTajiel 1J1st oOpa3oBaHus POPMBI, B T.U., 10 HOPMUPOBAHUIO, 10 MEHbIIIEH
Mepe, OJTHOTO MYCTOTENIOro o0beMa ISl MOCIEeIYIOIETO 3aMOIHEHUS TEITIOM30JISITOPOM,
IIpY 3TOM, IO MEHbIIIEN Mepe, YACTh Orpakaatonieit GopMooOpaszyroieit 000710YKHU COCTOUT
M3 HEOPTraHUYECKOT O CTEKJIa WK CUTaJIa TOJIMHOM OT 0,5 MM 110 150 MM, TUIOIIABIO OT
0,06 KB.M., U HECCbE€MHO 10 OTHOIIECHHUIO K 3JIMTOMY OETOHY WJIM JKEIe300€TOHY,
OTJIMYAIOIIASICS TEM, UTO B, [0 MEHbIIIEN MEpe, YACTU 0Opa3yeMoli 3aruBaeMoli (hOpMbl
pa3MelIeHbl BHYTPEHHUE TEIJIOBBIIEISIONINE 3JIEMEHTBI CUCTEMbI OTOILIEHHUSI.

24. OnanyOKa 171t MOHOJIMTHBIX OETOHHBIX WIIH JK€J1€300€TOHHBIX KOHCTPYKIMIA 1O T1. 23,
OTJIMYAIOIIASICS TEM, UTO CTEKJISIHHBIN WJIM CUTAJJIOBBIA HECHEMHBIN (hparMeHT ONMayoKu
BBITIOJTHEH U3 HEOPTaHMUECKOTO CTEKJIA WIIA CUTAIIIA C KOA(PPUIMEHTOM JIMHEHHOTO
pacipenust, OJIM3KUM aHATOTUIHOMY KO3 (PUIMEHTY 3aJIUTOTO 3aTBEP/IEBIIEr0 OeTOHA WU
KeJe300eTOHA.

25. Onany0OKa 115t MOHOJIMTHBIX OETOHHBIX WJIH JK€J1€300€TOHHBIX KOHCTPYKIMIA 11O I1. 23,
OTJIMYAIOIIASICS TEM, YTO CTEKJISTHHBIN WJIM CUTAJJIOBBIN HECHEMHBIN (hparMeHT ONaIyoKu
MOKPBIT CO CTOPOHBI 3aJIMBAEMOTO OETOHA BELIECTBOM TOJIIMHOMN 40 15 MM, YCUITMBAIOLIUM
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CLETUIEHUE C OETOHOM MJIM KOMIICHCUPYIOLLIMM HAIIPSHKEHUS ITPU Pa3JIMUHbIX TEMIIEPATYPHbIX
HAPSKEHUSIX, UIIK 00ECTIEUMBAIOIIMM O€30CKOIOYHOCTh CTEKJIA WIIM CUTAJLIA.

26. OnanyOKa 1711 MOHOJIMTHBIX O€TOHHBIX WUJIM )KE1€300€TOHHBIX KOHCTPYKIMH 110 1. 23,
OTJIMYAIOIASICS] TEM, UTO CTEKJISTHHBIN WJIM CUTAJJIOBBI HECHEMHBIN (PparMeHT OMaITyOKU
BBINOJIHEH U3 JIBOMHOTO CTEKJIA UJIM CUTAIIIA C TPOMEXYTKOM OT 2 MM J10 60 MM.

27. OnanyOKa J1711 MOHOJIMTHBIX O€TOHHBIX UM 5Ke1€300€TOHHBIX KOHCTPYKIMH I10 1. 23,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN WJIM CUTAJJIOBBIM HECHEMHBIN (PparMeHT OMaITyOKU
CHaOXeH pedpaMu KECTKOCTH BHYTPEHHUMHU WJIM BHEIIIHUMHU, WA UX KOMOUHALKEH.

28. OnanyOKa 111 MOHOJIMTHBIX O€TOHHBIX WJIX JK€1€300€TOHHBIX KOHCTPYKIMI 1O I1. 27,
OTJIMYAIOILASICS TEM, UTO pedpa KECTKOCTU UMEIOT PA3JIMYHYIO IPOCTPAHCTBEHHYIO
OPHUEHTALMIO.

29. OnanyOKa 1711 MOHOJIMTHBIX OETOHHBIX WIIH JK€1€300€TOHHBIX KOHCTPYKIMIA 11O 11. 27,
OTJIMYAIOIIASICS TEM, UTO BHYTPEHHHE pedpa KECTKOCTH UMEIOT ITPUCIIOCOOIEHUS ISl
FEOMETPUUECKOTO 3AMbIKAHUS C 3aCTHIBIIMM OETOHOM, HAIIPUMEDP, OTBEPCTHSI UJIM AHKEPHbIE
3JIEMEHTHI.

30. Onany0OKa /111 MOHOJIMTHBIX OETOHHBIX WJIX JK€J1€300€TOHHBIX KOHCTPYKLMI 11O I1. 23,
OTJIMYAIOIIASICS TEM, UTO CTEKJISTHHBIN UM CUTAJIJIOBBINM HECHEMHBIN (PparMeHT onanyoKku
CBSI3aH C MHBIMM (pparMeHTaMH ONayOKu KOHCTPYKUMOHHBIMHU IIEPEMBIYKAMH.

31. OnanyOKa 111 MOHOJIMTHBIX OETOHHBIX WJIH JK€1€300€TOHHBIX KOHCTPYKIMIA 1O I1. 23,
OTJIMYAIOIIASICS TEM, UTO CTEKJISIHHBIN WIIM CUTAJIJIOBBIN HECHEMHBIN (hparMeHT ONaryoKu
CBSI3aH C UHBIMU (pparMeHTaMH OTIATyOKH KOHCTPYKIMOHHBIMU IIEPEMBIYKAMHU U3 MaTeprasia
C HU3KOH TEIJIONPOBOAHOCTHIO.

32. Omany0Ka /11t MOHOJIUTHBIX OETOHHBIX WITH JKeJ1€300€ TOHHBIX KOHCTPYKIHIA 1O T1. 23,
OTJIMYAIOLIASICS TEM, UTO CTEKJISTHHBIN UJIM CUTAJIJIOBBINM HECHEMHBIN (PparMeHT OnayoKu
CBSI3aH C BHYTPEHHEN apMaTypoil keie300eTOHA KOHCTPYKLMOHHBIMU ITEPEMBIUKAMHU.

33. Onany0OKa 111 MOHOJIMTHBIX OETOHHBIX WJIM JK€1€300€TOHHBIX KOHCTPYKIMI 1O I1. 23,
OTJIMYAIOIIASICS TEM, UTO CTEKJISIHHBIN WIIM CUTAJIJIOBBIN HECHEMHBIN (hparMEHT ONaIyOKu
CBSI3aH C BHYTPEHHEH apMaTypoi kejle300eTOHA KOHCTPYKIMOHHBIMU [TIEPEMBIYKAMU U3
MaTepuaia ¢ HU3KOM TerIoNnpOBOAHOCTBIO.

34. Onany6xa 111 MOHOJIUTHBIX OETOHHBIX WIIH KeJIe300€TOHHBIX KOHCTPYKIMM 110 TIII.
23, 26, OTIIMUATOIIASICS TEM, UTO CTEKIISTHHBIN UJIM CUTAJIJIOBBIA HECHEMHBIN (DparMeHT
onajayOKH BBIITOJIHEH M3 LIBETHOT'O CTEKJIA UJIM BETHOTO CUTAILIA.

35. OnanyOKa 111 MOHOJIMTHBIX OETOHHBIX WJIM JKE€1€300€TOHHBIX KOHCTPYKIMI 1O I1. 23,
OTJIMYAIOILASICS TEM, UTO, IO MEHbILIEH Mepe, OAHO c(hOPMUPOBAHHOE CBOOOIHOE
MIPOCTPAHCTBO 3aII0JIHEHO TEIIOU30ITOPOM A3POTEIIEM.

36. OnanyOKa 1711 MOHOJIMTHBIX OETOHHBIX WIIH JK€1€300€TOHHBIX KOHCTPYKIMIA 1O I1. 23,
OTJIMYAIOILASICS TEM, UTO, IO MEHbILIEH Mepe, 0AHO chOPMUPOBAHHOE CBOOOIHOE
MPOCTPAHCTBO 3aI10JTHEHO TEIJIOM30IATOPOM MEHOCTEKIIOM.

37. OnanyOKa 1711 MOHOJIMTHBIX OETOHHBIX UM )K€1€300€TOHHBIX KOHCTPYKIMH 110 1. 23,
OTJIMYAIOIASICS TEM, UTO, IO MEHBIIIEH Mepe, OAHO chOPMUPOBAHHOE CBOOOIHOE
MPOCTPAHCTBO 3aIIOJHEHO TEIIOU30IATOPOM MEHOILIACTOM.

38. OmanyOKa /11t MOHOJIMTHBIX OETOHHBIX WITH JKeJ1€300€TOHHBIX KOHCTPYKIHIA 11O T1. 23,
OTJIMYAIOINASICS TEM, UTO, TIO MEHBIIIEH Mepe, OAHO chOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3aIOJIHEHO TEINIOU30JIITOPOM MEHOIJIACTOM METO/I0M 3aJIUBKHU.

39. Onany0OKa 111 MOHOJIMTHBIX OETOHHBIX WJIX JK€1€300€TOHHBIX KOHCTPYKIMI 1O I1. 23,
OTJIMYAIOILASICS TEM, UTO, IO MEHbILIEH Mepe, OAHO c(hOPMUPOBAHHOE CBOOOIHOE
MIPOCTPAHCTBO 3aI10JIHEHO TEIJIOM30IATOPOM MEHOIUIACTOM MHUITOPOH.

40. OnanyOka JJ1s1 MOHOJIUTHBIX O€TOHHBIX WM 5KeJIe300€TOHHBIX KOHCTPYKLMIA 110 11. 23,
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OTJIMYAIOIIASICS TEM, UTO, IO MEHbILIEH Mepe, OAHO chOPMUPOBAHHOE CBOOOIHOE
MPOCTPAHCTBO 3aIOJIHEHO TEIUIOU30JIITOPOM MEHOIUIACTOM MUTIOPOI METOIOM 3aJIMBKH.

41. OnanyOKa /1711 MOHOJIMTHBIX OETOHHBIX UJIM 5KEJI€300€ TOHHBIX KOHCTPYKLMH 110 1. 23,
OTJIMYAIOIIASICS TEM, UTO, IO MEHBIIIEH Mepe, OAHO chOPMUPOBAHHOE CBOOOIHOE
MTPOCTPAHCTBO 3AITOJIHEHO JUCTIEPCHBIM WITH BOJIOKHUCTBIM TETTOU30ISIIMOHHBIM MATEPUATIOM.

42. OnanyOKa Jj1s1 MOHOJIMTHBIX O€TOHHBIX WITH KeJIe300€TOHHBIX KOHCTPYKIMIA 110 11. 23,
OTJIMYAIOIIASICS TEM, UTO CJIOU OETOHA, pa3/ieJIeHHbIE TEIIOU30IITOPOM, CBSI3aHBI MEXTY
co00 MeproANYECKOM CTEP’KHEBOM apMaTypOi U3 MaTepralla ¢ HU3KOH TEIUIONPOBOIHOCTBIO.

43. Onany6xa a1t COOpHBIX MOHOJIMTHBIX OETOHHBIX MM JKEJI€300€TOHHBIX KOHCTPYKIMH,
U3rOTOBJISIEMBIX HA TPOU3BOCTBE, BKIIIOYAIOIAsi COBOKYITHOCTb JIEMEHTOB U JIeTaJIel 1JIst
00pazoBaHust HOPMBI, IPU ITOM, TIO MEHBIIIEN Mepe, YaCTh OT pakaarolei (hopMmoodpasyroren
000JI0YKH COCTOUT U3 HEOPTaHUIECKOTO CTEeKJIa UJIM CUTAJIa TOMIMHOM oT 0,5 MM 110 150
MM, muroIapio He MeHee 0,01 KB.M M HECbEMHOM 10 OTHOIIICHHUIO K 3aJIMTOMY OETOHY WU
&KeJe300€TOHY, OTIMYAIOIIASCS TEM, YTO B, ITO MEHBIIIEH MEPE, 4aCTH 00pa3yeMoi 3aIMBaeMoin
(bopMBbI pa3MeleHbl BHYTPEHHUE TEIJIOBBIIEISIOIIME 3JIEMEHTHI CUCTEMbI OTOIUICHHUS.

44. OnanyOka aJ1st COOPHBIX MOHOJIMTHBIX O€TOHHBIX WIIH KeJIe300€ TOHHBIX KOHCTPYKIUI
1o T1. 43, OTIMYAIONIAsCS TEM, YTO CTEKIISTHHBIN UM CUTAJUIOBBIN HECHEMHBIN (hparMeHT
ONaTyOKH BBIIIOJIHEH U3 HEOPTaHUYECKOTO CTEKJIa WITK CUTalIa ¢ KO3((HULMEHTOM JIMHEHHOT O
pacimupenust, OJIM3KUM aHAJIOTUIHOMY KO3(D(PUIMEHTY 3aJIUTOTO 3aTBEP/IEBIIET0 OETOHA UITH
KeJle300eToHa.

45. Onaiy6ka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTU KeJI€300€TOHHBIX KOHCTPYKLMI
10 1. 43, oTaMyaronascs TeM, YTO CTEKJISIHHBINA MJIM CUTAJUIOBBIN HECHEMHBIN (hparMeHT
OonaayOKH MOKPBIT CO CTOPOHBI 3AJIMBAEMOT0 O€TOHA BEIIECTBOM TOJIIIMHOMN 10 15 MM,
YCUJIMBAIOIINM CIEIUICHHE ¢ O€TOHOM WIIM KOMITEHCUPYIOIIMM HAIPSDKEHUS ITPU PA3TTUIHBIX
TeMIIepaTyPHBIX HANIPSHKEHUSIX, UIIM OOECTICUMBAIOLIMM O€30CKOJIOUHOCTD CTEKJIA MITM CUTAILIA.

46. Onaiy6ka 1151 COOPHBIX MOHOJIMTHBIX OETOHHBIX MJTU K€J1€300€TOHHBIX KOHCTPYKLMI
o 1. 43, oTinyarouiasics TeM, 4To

CTEKJISTHHBIN WJIM CUTAJJIOBBI HECHEMHBIN (PpArMEHT OMAITYOKH BBIIIOJIHEH U3 IBOMHOTO
CTEKJIa WJIM CUTAJUIa C IPOMEXYTKOM OT 2 MM 110 60 MM.

47. Onaiyoka 115t COOPHBIX MOHOJIMTHBIX OETOHHBIX UJTH KeJIe300€ TOHHBIX KOHCTPYKIHI
1o 1. 43, OTIMYAIONIAsCS TEM, YTO CTEKIJISTHHBINA UM CUTAJUIOBBIN HECHEMHBIN (hparMeHT
onaxyoku cHaOXkeH pedpamMu )KECTKOCTU BHYTPEHHUMU UJIM BHELITHUMHU, WIIM UX KOMOUHALMEH.

48. Onaryoka 1151 COOPHBIX MOHOJIMTHBIX OETOHHBIX UJIU KeJ1€300€TOHHBIX KOHCTPYKLMI
10 1. 43, OTJIMYaroIIascs TeM, UTO pedpa KECTKOCTH UMEIOT PAa3IMYHYIO IPOCTPAHCTBEHHYIO
OPHUEHTALHMIO.

49. Onany6ka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH KeJI€300€TOHHBIX KOHCTPYKIMI
o 1. 43, oTauyaromascs TeM, 4To

BHYTpPEHHHUE pedpa )KECTKOCTU UMEIOT MPUCTIOCOOIIEHUSI 17151 TEOMETPUIECKOTO 3aMbIKAHUS
C 3aCTBIBLIMM OE€TOHOM, HAIIPUMEDP, OTBEPCTHUS UJIM AHKEPHBIE JIEMEHTHI.

50. Onay6xa a1 COOPHBIX MOHOJIMTHBIX OETOHHBIX WIIH KeJIe300€ TOHHBIX KOHCTPYKIUN
1o 1. 43, oTiM4arouiasics TeM, 4To

CTEKJISIHHBII WJIM CUTAJIJIOBBIN HECHEMHBIN (PparMeHT ONAITyOKHU CBSI3aH C MHBIMU
dbparmMeHTamMu onaaTyOKy KOHCTPYKIMOHHBIMHU TIEPEMBIYKAMH.

51. Onany6xa a1 COOpPHBIX MOHOJIMTHBIX OETOHHBIX WIIN KeJIe300€TOHHBIX KOHCTPYKLUN
1o 1. 43, oTInyaroniasicss TeM, 4To

CTEKJISIHHBII WIIM CUTAJIJIOBBIA HECHEMHBIN (PparMEHT ONAITYOKHU CBSI3aH C UHBIMU
¢dbparmeHTamMu onaayOKu KOHCTPYKIMOHHBIMU ITEPEMBIUKAMHU U3 MaTEpHUaIa C HU3KOM
TETUIOPOBOTHOCTHIO.
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52. Onany6xka 115t COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH JK€J1e300€ TOHHBIX KOHCTPYKIHI
10 T1. 43, OTJIMYAIOIIASICS TEM, UTO CTEKJITHHBIN MW CUTAJUTOBBIN HEChEMHBIN (hparMeHT
onayoKu CBsI3aH C BHYTPEHHEN apMaTypoti xkeie300eToHa KOHCTPYKIMOHHBIMU
MepeMbIYKaAMHU.

53. Onany6ka 11st COOPHBIX MOHOJIUTHBIX OCTOHHBIX MJTH JKeJ1e300€ TOHHBIX KOHCTPYKIHIA
o 1. 43, oTauyaromascs TeM, 4To

CTEKJISTHHBIN WJIM CUTAJIJIOBBINM HECHEMHBIN (DparMeHT onallyOKu CBSI3aH C BHYTPEHHEN
apMaTypoil xKene300eToHa KOHCTPYKIMOHHBIMU TMepPEeMbIUKAMU U3 MaTepHaja ¢ HU3KOM
TEIUIONPOBOIHOCTHIO.

54. Onany6xa 1711 COOPHBIX MOHOJIUTHBIX OETOHHBIX WITH JKeJIe300€ TOHHBIX KOHCTPYKIUIA
110 T11. 43, 46, OT/IMYAIONIASICS TEM, UTO CTEKJITHHBINM WJTA CUTAJIOBBINM HECheMHBIN (DparMeHT
OTaJTyOKH BBITIOJTHEH U3 IIBETHOT'O CTEKJIA WJIM IIBETHOT'O CUTAJIA.

55. Onany6xa 1711 MOHOJIMTHBIX OETOHHBIX WU KeJIe300€TOHHBIX KOHCTPYKIMH 10 1. 1,
OTJIMYATOIIASICS TEM, UTO CHAOKeHa BHYTPEHHUM TETUTOM30JIITOPOM.

56. Onany6xa 1711 COOPHBIX MOHOJIUTHBIX OETOHHBIX WITH JKeJIe300€ TOHHBIX KOHCTPYKIHIA
110 II. 55, OTINYAIoIIasics TEM, UTO

TEIJIOU30JIITOP BBIMIOJHEH B BUJIE ITYyCTOTEIOTO KOPOoOa ¢ BHYTPEHHUMU TOTIEPEUHBIMM
pacropKamMu UM MeperopoaKaMu.

57. Onany6xka a1s1 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJIHU 5K€J1€300€ TOHHBIX KOHCTPYKLMI
IO I1. 55, OTJIMYAIOIIASICS TEM, YTO MyCTOTENbIN KOPOO BBIMOJIHEH U3 KAPTOHA WIIM U3 KapTOHA
C HAaIIbUICHHOW BHYTPEHHEHN TEIIOU30JISIUEN TOJIIIMHON 10 50 MM.

58. Onany6xa 71711 COOPHBIX MOHOJIUTHBIX OETOHHBIX WITH JKeJIe300€ TOHHBIX KOHCTPYKIUIA
IO 1. 55, OTJIMYAIOLIASICA TEM, YTO BHYTPEHHUE MTONEPEUHbIE PACHIOPKU KOPOOa BBITTOJIHEHBI
B BHJIE TICHOIIJIACTUKOBOM STYCHCTON PEIICTKH ¢ MUHUMU3UPOBAHHOM TOJIIIMHON CTEHOK.

59. Onany6xka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH JKeJ1e300€ TOHHBIX KOHCTPYKIHI
110 II. 55, OoTIMYAIoniasicss TeM, UTO

BHYTpPEHHUE MTOTNIEPEUYHbIE PACTIOPKU KOPOOA BBITIOTHEHBI B BUJIE PACIPEICTICHHBIX CTepyKHElN
W IIWJIMHAPOB U3 KapTOHA WK TICHOTIACTA.

60. Onanyoka J1st COOPHBIX MOHOJIUTHBIX OCTOHHBIX MJTH JKeJIe300€ TOHHBIX KOHCTPYKIHIA
IO 1. 55, OTIIMYAIONIAsCs TEM, YTO CBOOOHOE MPOCTPAHCTBO TEIUIOU30JIATOP A 3aIIOJIHEHO
asporesem.

61. Onany6ka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH K€JI€300€ TOHHBIX KOHCTPYKIUI
110 II. 55, OTIMYAaIoIiasicss TeM, UTO

CBOOO/IHOE ITPOCTPAHCTBO TEIUIOU30ISATOPA 3AMIOJIHEHO MEHOCTEKIIOM.

62. Onany6ka 115t COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH KeJIe300€ TOHHBIX KOHCTPYKIHIA
IO II. 55, oTIMYaroniascs TeM, 4To

ITyCTOTEJIbII KOPOO U3 KapTOHA 00pab0TaH aHTUCETITUKOM ITPOTUB I'PHI3YHOB U HACEKOMBIX.

63. Onanyo6ka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJIH 5K€J1€300€ TOHHBIX KOHCTPYKLMI
IO 1. 43, OTJIMYAIONIASICS TEM, UTO OETOH apMUPOBAH CTEP>KHSIMU, UIIM CETKOM, WU
(bUOPOBOJIOKHOM, WIIM X KOMOWHAIUSIMHU.

64. Onany0OKa 1T MOHOJIMTHBIX OCTOHHBIX WITH KeJIe300€TOHHBIX KOHCTPYKIMM 110 TIII.
43, 55, oTaMJaromasics TeM, 4To CJI0u OETOHA, pa3Ae/ICHHbIC TEIIOU30JIITOPOM, CBS3aHBI
MEX1y OO0 MePUOANUECKON CTEPAKHEBOM apMaTypol U3 MaTepuaia ¢ HU3KOM
TEIJIONPOBOTHOCTBIO.

65. OnanyOxa /1711 COOPHBIX MOHOJIUTHBIX OETOHHBIX WJIH keJIe300€TOHHBIX KOHCTPYKLMIHA,
U3rOTOBJISIEMBIX HA MIPOU3BO/ICTBE, BKIIIOUAIOIAS] COBOKYITHOCTD 3JIEMEHTOB U JAeTajel Jist
oOpa3oBaHusi GOPMBI, B T.4., IO (OPMUPOBAHUIO, TIO MEHBIIIEN Mepe, OTHOTO IMTyCTOTEIOTO
00BeMa 7151 TTOCTIEAYIONIETO 3aIIOJTHEHHUS TETUTOU30JIITOPOM, ITPY 3TOM, TTO MEHbIIIEH Mepe,
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4acTh orpaxiaroiieit popmooOpasyrolieit 000JI0YKU COCTOUT U3 HEOPTaHUUECKOTO CTeKIIa
nnu cutajuia ToammHon ot 0,5 MM 10 150 MM, tromanesio He MeHee 0,01 kB.M, 1 HECHEMHOM
110 OTHOIIIEHUIO K 3aJIUTOMY OETOHY WIIM KEJIe300€TOHY, OTIMYAIOIIASICS TEM, UTO B, 11O
MEHBbIIIeH Mepe, YacTh 0OpasyeMol 3aimBaeMoi (POPMBI pa3MeNIeHbl BHYTPEHHHE
TEIJIOBBIIEIISIONINE 3JIEMEHTBI CUCTEMbI OTOILICHUSI.

66. Onanyoka 1151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH JKeJIe300€ TOHHBIX KOHCTPYKIHIA
IO 1. 65, OTJIMYAIOIIASICSA TEM, UTO CTEKJITHHBIN WJTM CUTAJUIOBBIM HEChEMHBIN (hparMeHT
OnayOKH BBIMIOJIHEH U3 HEOPTaHUYECKOT'O CTEKJIa WK CUTaIIa ¢ KO3 GUIMEHTOM JIMHEHHOTO
pacimupenus, OJTM3KUM aHAIOTUIHOMY KO3(D(PUIMEHTY 3aJIUTOTO 3aTBEP/IEBIIETO OETOHA UITH
KeJle300eTOoHA.

67. Onanyoka 11st COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH KeJIe300€ TOHHBIX KOHCTPYKIHIA
IO 1. 65, OTJIMYAIOIIASICS TEM, UTO CTEKJITHHBIN WM CUTAJUTOBBIM HEChEMHBIN (hparMeHT
ONaJIyOKU MTOKPBIT CO CTOPOHBI 37 IMBAEMOT0 OETOHA BEIIECTBOM TOJIIIIMHOM 10 15 MM,
YCUJIMBATOIIUM CIETUICHUE C OETOHOM WM KOMITEHCUPYIOIIMM HATIPSDKEHUS TIPH Pa3TAIHBIX
TEMIIEPATYPHBIX HATTPSKEHUSIX, UJTM 0OECTIEUMBAIOIIIMM O€30CKOJIOYHOCTD CTEKJIa UITH CUTALIA.

68. Onaryoka 111 COOPHBIX MOHOJIUTHBIX OETOHHBIX WIIH KeJIe300€ TOHHBIX KOHCTPYKIUN
IO 1. 65, OTJIMYAIOIIASICSA TEM, UTO CTEKJITHHBIN MJTH CUTAJUIOBBIM HEChEMHBIN (hparMeHT
OnalyOKU BBITIOJTHEH U3 JJBOWHOTO CTEKJIA, C TPOMEXYTKOM OT 2 MM 110 60 MM.

69. Onany6ka 151 COOPHBIX MOHOJIUTHBIX OETOHHBIX UJIU 5K€J1€300€ TOHHBIX KOHCTPYKLMI
1O 1. 65, OTJIMYAIONIASICS TEM, UTO CTEKJISTHHBIN UJTM CUTAJUIOBBIN HECHEMHBIN (hparMeHT
onayOKu CHaOXeH pedpaMu )KeCTKOCTH, BHYTPEHHUMMU WITA BHEIITHUMH, WJTH UX KOMOWHAIIHEH.

70. Onany6ka 1151 COOPHBIX MOHOJIMTHBIX OETOHHBIX HJIH 5KeJIe€300€TOHHBIX KOHCTPYKIUH
10 I1. 69, OTJIMYAIOIIASICS TEM, UTO pedpa )KeCTKOCTH UMEIOT PA3IUIHYIO TPOCTPAHCTBEHHYIO
OPHEHTAIHIO.

71. Onany6ka 1151 COOPHBIX MOHOJIMTHBIX OETOHHBIX UJTH K€JIe300€ TOHHBIX KOHCTPYKIMI
o 1. 69, OTIMYAIoIAsCs TEM, UTO BHYTPEHHHUE pedpa KECTKOCTH UMEIOT MTPUCTIOCOOICHUS
JUUIS TEOMETPUUECKOTO 3aMbIKAHMSI C 3ACTHIBIIUM OETOHOM, HAIIPUMED OTBEPCTHUS UIIU
AHKEPHBIE 3JIEMEHTHI.

72. Onary6ka st COOPHBIX MOHOJIMTHBIX OSTOHHBIX MJTH KeJIe300€ TOHHBIX KOHCTPYKIHIA
0 1. 65, OTJIMYAIONIASICS TEM, UTO CTEKJISTHHBIN WM CUTAJUIOBBIN HEChEMHBIN (hparMeHT
onaryOKu CBsI3aH C MHBIMH (pparMeHTaMu onajayOKu KOHCTPYKIMOHHBIMU TIEPEMBIUKAMM.

73. Onany6ka Jy1st COOPHBIX MOHOJIMTHBIX OETOHHBIX UJTH KeJ1e300€ TOHHBIX KOHCTPYKIUI
10 1. 65, OTJIMYAIOIASICS TEM, UTO CTEKJITHHBIN WM CUTAJUIOBBIM HEChEMHBIN (hparMeHT
OnalyOKU CBsI3aH C UHBIMU (pparMeHTaMu onaayOKu KOHCTPYKUMOHHBIMU ITE€pEMBbIYKAMU U3
MaTepuaja C HU3KOH TeIJIONPOBOAHOCTHIO.

74. Onairy6ka st COOPHBIX MOHOJIMTHBIX OSTOHHBIX MJTH KeJIe300€ TOHHBIX KOHCTPYKITHIA
o 1. 65, oTInYaromascs TeM, UTo

CTEKJISTHHBIN WM CUTAJIJIOBBINM HECHEMHBIN (DparMeHT OnallyOKU CBSI3aH C BHYTPEHHEN
apMaTypoii xkejne300eToHa KOHCTPYKIMOHHBIMU MePEMbIUKAMU.

75. OnanyOka a1t COOPHBIX MOHOJIMTHBIX O€TOHHBIX MIIH KeJIe300€ TOHHBIX KOHCTPYKIUN
IO 1. 65, OTJIMYAIOIIASICS TEM, UTO CTEKJITHHBIA HEChEMHBIN (hparMeHT onaaTyOKH CBs3aH C
BHYTPEHHEN apMaTypoii kKelle300eTOHA KOHCTPYKIIMOHHBIMU ITIepEMbIYKAaMU U3 MaTepuaia
C HU3KOM TETUIONMPOBOIHOCTHIO.

76. Onany6ka Jy1st COOPHBIX MOHOJIUTHBIX OETOHHBIX UJTH KeJ1e300€ TOHHBIX KOHCTPYKIMI
110 1. 65, 68, OTIUYAIOIIASICS TEM, UTO CTEKJISTHHBIN UITH CUTAJUTOBBIM HEChEMHBIN (PparMeHT
ONaJlyOKU BBITIOJIHEH U3 [IBETHOI'O CTEKJIA WJIM IBETHOI'O CUTAJLIA.

77. Onay6ka j1st COOPHBIX MOHOJIMTHBIX OETOHHBIX UJTH KeJIe300€ TOHHBIX KOHCTPYKIHIA
10 II. 65, oTIMUaroniasics TeM, uTo,
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110 MEeHbIIIeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOHOE MPOCTPAHCTBO 3AMOJIHEHO
TEIUIOU30JIATOPOM A3POTENIEM.

78. OnanyOka Jj1si COOPHBIX MOHOJIMTHBIX OETOHHBIX HJIH KeJI€300€ TOHHBIX KOHCTPYKIUH
10 1. 65, OTJIMYAIOIASICS TEM, UTO, TI0 MEHBIIIEeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3aMOJTHEHO TEIIOU30JIITOPOM MMEHOCTEKIIOM.

79. Onay6ka 115t COOPHBIX MOHOJIMTHBIX OETOHHBIX WJTH KeJIe300€ TOHHBIX KOHCTPYKIHI
IO 1. 65, OTJIMYAIOIIASICS TEM, UTO, TT0 MEHBIIIeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3aIOJHEHO TEIIOU30IITOPOM MEHOIUIACTOM.

80. Onany0xa 1J1st COOpPHBIX MOHOJIMTHBIX OETOHHBIX MM JKEI1€300€TOHHBIX KOHCTPYKLMHI
1o 1. 65, OTJIMYAIOLIASICS TEM, UTO, [0 MEHbIIIEH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3AMOJIHEHO TETUIOU30JSITOPOM MNEHOIJIACTOM METOA0M 3aJIMBKHU.

81. Onanybxa 151 COOPHBIX MOHOJIMTHBIX O€TOHHBIX UITH JKeJIe300€TOHHBIX KOHCTPYKIUIMA
10 1. 65, OTJIMYAIOIIASICS TEM, UTO, IO MEHbIIIeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3aMOTHEHO TETUIOU30JISITOPOM MEHOILJIACTOM MUIIOPOH.

82. Omnanybxa 1151 COOPHBIX MOHOJIMTHBIX O€TOHHBIX MITH JKeJIe300€TOHHBIX KOHCTPYKIHIA
10 1. 65, OTJIMYAIOIASICS TEM, UTO, TI0 MEHBIIIEeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MPOCTPAHCTBO 3aMOJTHEHO TEIUIOU30JIITOPOM MEHOIIJIACTOM MUIIOPOH METOIOM 3aJIMBKH.

83. Onanybxa my1st COOpPHBIX MOHOJIMTHBIX OETOHHBIX WM JKEJ1€300€TOHHBIX KOHCTPYKIUN
IO 1. 65, OTJIMYAIOIIASICS TEM, UTO, TT0 MEHBIIIeH Mepe, OAHO CPOPMUPOBAHHOE CBOOOTHOE
MIPOCTPAHCTBO 3aMOJTHEHO JUCTIEPCHBIM UJIM BOJIOKHUCTBIM TETTOM30JISIMOHHBIM MaTEPHUATIOM.

84. OnanyOxa 1J1st COOPHBIX MOHOJIMTHBIX OETOHHBIX MM JKE1€300€TOHHBIX KOHCTPYKUMH
10 1. 65, OTJIMYAIOLIASICS TEM, UTO CIIOM O€TOHA, pa3/ieJIeHHbIE TEINIOU30JIITOPOM, CBSI3aHbI
MEXK1y OO0 MEPUOANUECKON CTEPAKHEBOM apMaTypOl U3 MaTepraia C HU3KOM
TEIUIOTPOBOJHOCTHIO.

85. OnmayOka Jyisi MOHOJIMTHBIX O€TOHHBIX WJTH JKeJI€300€TOHHBIX KOHCTPYKIMH I10 ITII.
1, 23, 43, 65, oT/IMYAIONIASCS TEM, UTO HEOPTaHUUECKOE CTEKJIO BBITIOJIHEHO B KAKOM-JIUOO
u3 0€30CKOJIOYHBIX BAPUAHTOB.

86. OnanyOKa Jy11 MOHOJIMTHBIX OETOHHBIX UJIU 5K€J1€300€TOHHBIX KOHCTPYKUMH I10 IIII.
1, 23, 43, 65, oTIMyaroniasics TEM, UTO TEIUIOBBIIEISIONINE 3JIEMEHTHI CUCTEMBI OTOTIJIEHUS
BBITNIOJIHEHBI 3JIEKTPOHATPEBATEIbHBIMHU.

87. OnanyOKa JyIsi MOHOJIMTHBIX O€TOHHBIX UJIU 5K€J1€300€TOHHBIX KOHCTPYKLUMH I10 IIII.
1, 23, 43, 65, oTiMUaromasicss TeM, 4YTO TEIUIOBBIACIISIIOIINE DJIEMEHTEI CUCTEMBI OTOTUICHUS
BBIMIOJIHEHBI C )KUJIKUM TETJIOHOCUTEIIEM.

88. OnanyOka JyIsi MOHOJIMTHBIX O€TOHHBIX WJTU JKeJI€300€TOHHBIX KOHCTPYKLMH I10 IIII.
1, 23, 43, 65, oTIMyaroIasicss TeM, 4YTO TEIUIOBBIACIISIOINIMNE DJIEMEHTBI CUCTEMbI OTOTICHUS
BBITIOJTHEHBI C TA30BBIM TEIIJIOHOCUTEIIEM.

89. OmanyOka Jy1si MOHOJIMTHBIX O€TOHHBIX WJTU JKeJI€300€TOHHBIX KOHCTPYKIMH I10 ITII.
1, 23, 43, 65, oTIMYAIOIIASCS TEM, UTO CTEKJIO UJIM CUTAJII CHAOXKEHBI, 10 MEHBIIIEN Mepe,
OJTHUM BCTPOEHHBIM CBETOIMOI0M

90. Onany6ka 111 MOHOJIUTHBIX OETOHHBIX WM KeJIe300€TOHHBIX KOHCTPYKIMM IO 1.
1,23,43, 65, oTayMyaroiascs TeM, 4To, 10 MEHbIIIEH MEePE, YaCTh CTEKITHHOW UJTA CUTAJIIIOBOM
hopmooOpazyroIeit 000JI0YKH BRIIIOJIHEHA U3 CMAapT CTEKJIa WM CMapT CUTAJLIa.
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