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BeBepeHwe

Lenb. Bbl fepxuTe B pykax He OOblYHLIN peKnaMHbIl
KaTanor, a, Ckopee, KHWry, NepBas 4acCTb KOTOPOW Momy-
NAPHO pacckasbiBaeT O MofAnKapboHaTe, ero CBOMCTBaX W
BO3MOXHOCTAX, @ BTOPad — HarnAgHO AEMOHCTPUPYET, Kak
NPUMEHATL M3AeNNA 13 NonvkapboHaTa B CTPOUTENLCTBE.
Mpen Takoro v3gaHva OykBanbHO BWTana B BO3AyXe, Befdb
NoCNeAHAA KHWra o nonmkapboHatax boina onybnvkoBaHa
8 Poccuum 6onee 30 net Ha3aa. Ho Hayka He CTOWT Ha MecTe,
1 C Tex Nop 06 3TOM NAACTUKE U €ro YHMKaNbHbIX CBOMCTBAX
CTano V3BECTHO ropasgo Honblie, 6biAn 3HAUNTENBHO YCO-
BEPLIEHCTBOBaHbI TEXHOMO MM €ro MPOV3BOACTBA, HaMAEHb!
HOBble BapWaHTbl MCMOMb30BaHMA NonMKkapboHaTa. Bce
3TO OTKPbLINO MONMKapOOHaTy 6Gonblivie NepcrnekTnebl B
KayecTBe CTPOWTENbHOrO Matepuwana. B Haww gHn cTpow-
TENbCTBO — BTOPON Mo obbemy noTpebuTens nonmnkapbo-
HaTa B mumpe. PacteT cnpoc Ha Hero v B Poccuu, ogHako
WMPOKOMY MCMOMb30BaHMIO 3TOMO MaTepumana y Hac npe-
nATCTBYeT MHOOPMALMOHHBIN BaKyyM — HeAOCTaTOYHOCTb
cBefleHMn 060 BCeEX BO3MOXKHOCTAX MonMKapOboHaTa, O TOM,
KaK ero akcnnyaTmpoBatb. KynsTypa obpalleHna ¢ JaHHbIM
MaTepuanom B CTPOWTENbCTBE TOMBKO ellle HaUYMHAEeT Y Hac

Makapos [1.B.
leHepanbHbll avpekTop OO0 «CadllnacT»

cknagbiBatbeAa. Co3nasan 3TY KHUTY, Mbl NpecnefoBann Leb
— BOCMNONHUTb r|po6er|b| B npod>eccm0Haﬂbe|>< 3HaHNAX
N 7€M CaMbiM COKPAaTUTb Pa3pbliB MeXAY MpOon3BOACTBOM
HOBOro mMatepuana v ero npuMeHeHnem B rpaxaaHCckom,
AKUTNULHO-KOMMYHa/IbHOM 1 YaCTHOM CTPOUTENbCTBE.

AyguTopmAa. DTa KHWra npefHasHaueHa Ana WMHBECTO-
POB, MPOEKTUPOBLIMKOB, apPXUTEKTOPOB, KOHCTPYKTOPOB,
AV3aiHepoB, CTpowTenel, a Takke CTYAEeHTOB, KOTOpble
TONbKO OCBAMBAIOT 3TN CMeLmanbHOCTU. Bbl HaaeTe 3gech
nonesHyo nHGopMaLmio 06 0COHEHHOCTAX MCMONb30BaHNSA
nonvkapboHaTa B KOHCTPYKLMSAX PA3fINYHOM COXKHOCTH, FO-
TOBblE MPOEKTHbIE PELLEHNS 1 HOBbIE NPOPabOoTaHHbIE Uaen
Mo ero NPUMEHEHWIO B CTPOWTENbCTBE, PEKOMEHAALIMA MO
TPaHCMOPTUPOBKE U MOHTaXy. ECIM Halla KHWra okasanacb
BaM MOJIE3HOW 1 MOMOr/Ia NPUHATL pelleHre 06 Ncnob3o-
BaHWW MONMKapboHaTa B COBPEMEHHbIX, afanTMpPOBaHHbIX
Ansa POCCUM, KOHCTPYKLMSX — 3HAUNT, Mbl JOCTUTAIN LIEIN.
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YT0 Takoe nonmkapboHaT?

MHorvie OKpy»atoLLme Hac B MOBCEAHEBHOCTY BELLM HUKOT A
He NoABMNNCH Obl Ha CBET, He Oy/ib yUYeHbIM U3BECTHbI TalHbI
npeBpaLleHna OAHKX BelecTs B Apyrue. MonvkapboHaTy B
3TOM OTHOLLEHWM MOBE3I0 — OH OKa3asCs YHUBEPCANbHbBIM
MaTepuanom, M3 Hero AenaloT aBToMOOWNbHblE dapbl U
KOMMaKT-AUCKY, MeOULMHCKME WHCTPYMEHTHI 1 MULLEBYIO
nocygy, KabrHbl BOEHHbIX NCTPebUTENEN 1 OCTeKNeHNe AnA
TENMWL, U Maccy APYrvx NonesHbix BelLeNn.

CTonb WHPOKMM KPYrom NMpUMeHeHWA nonvkapboHat obsa-
3aH YAauHOMY COYETaHWI0 CBOMX GU3MKO-MEXaHWUUECKMX 1
XUMNYECKHX CBOVICTB.

Bo-nepBblX, 3TO OueHb MPOYHbIA MaTepuan, ero Cnocoob-
HOCTb MPOTMBOCTOATb MEXaHMYECKMM yhapam yxe cTtana
nereHaapHon. BmecTte ¢ TeM OH NPO3paYHbIv U TEPMUYECKN
CTOWKMWA. BO3MOXHOCTb MHOTOKpaTHOWM MnepepaboTky no-
NNKapPBOHATHBIX U3OENWIA fenaeT 3TOT MaTepuan 0CObeHHO
npvBneKatenbHbIM ANA COBPEMEHHOW MPOMBILLIEHHOCTH,
cTpemMAlenca NobdbiMM crnocobamm yMeHbLIWTL BpeaHoe
BO3JeNCTBME Ha OKPY»KaloLLyIo cpefy.




MHorvie 3amevaTenbHble CBOMCTBA NMOMMKapOoHaTa 3anoxe-
Hbl Ha YPOBHE MOneKys1. A MONEKy bl y HEro HeoOblUHbIE, OHM
MOXOXMW Ha OUYeHb SIMHHbIE LIEMOUKM C NMOBTOPAIOWMMACA
3BEHbAMY, CKPEreHHbIMU Mexay Coboi KapbOHATHBIMU
rpynnamu (-O-(C=0)-0-).

X TakKe Ha3blBAOT MAaKPOMOMEKyNamMu, a COCToAWMe 13
HUX coeiMHEHNA — nonumepamu. MNprcTaBka «nonv» B Ha-
3BaHWM NOIMKAPOOHaTa Kak pa3 roBOPUT HaM O TOM, UTO 3TO
nonMmep. 3a cUeT AIMHBI CBOVIX MOMEKyS NofMmMepsl OTu-
YaloTCA OT APYrvX MaTEPUANOB MNACTUYHOCTBIO, TErKOCTBIO
1 AONTOBEYHOCTBI0. HO MonmkapboHaT He MpoCTo nonumep,
a TepMONAACTUYHbIA NONMMEP, AW TepMoniacT. Kak Tepmo-
M1acT OH BOCCTaHaBNMBAET CBOW CBOWCTBA Mpw 3aTBepe-
BaHWY, CKOMbKO Obl pa3 ero He pacnnasnanu. [eno B Tom,
UTO €ro MakpOMONEKYsbl CBA3aHbI MeXAy CObON TONbKO
dU3MYeCKMM CBA3AMM, Pa30pBaTh KOTOPbIE ropasmao nerye,
HEXeNnu XMMUYecKne BHyTPUMONEKYAPHbIE CBA3N.

Mpwn BbicOKOM TemnepaType (6onee 2500 C) dusnyeckme
CBA3M MEXIY ero MakpoMOJEKyNamm1 pacnafaloTcs, CooT-
BETCTBEHHO, MCYE3aI0T U HM3NYECKIEe CBOMCTBA NONMKapOO-
HaTa — TaKMe, Kak TBEPAOCTb ¥ MPOYHOCTb, M OH NMepexoanT
B pacrnnas. Camn Ke MaKpPOMOJIEKysbl COXPaHAT CBO
LEeNOCTHOCTb, M KOTAa pacnniaB OXNakAaeTca 1 3aTBepae-
BaeT, dM3nYeCKMe CBA3M MEXAY HVIMM BO3HWMKAIOT BHOBB,
1 MONMKapOOHAT CTAaHOBUTCA TaKMM »Ke, Kak A0 npoLecca
nnaeneHns. bnaroaaps TepMONNacTUYHOCTY NMoNMKapboHaT
MOXHO MOABEPraTb MHOTOKPATHOW TemnepaTypHOW nepe-
paboTke.
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HemHoro xumun

B XMMVUECKOM OTHOWEHMI NONMKapOOHaTbl NpeACTaBNAT
coboit NMHelHble NONM3OUPLI YroNbHOW KACIOTHI. B camom
obLiem Brae Ux Gopmyrna Takoga:

0
Hl-0-R-0-C-O-R].-0H

B 3aBvcMMOCTM OT Mpupoabl 3amecTuTens R nonvkap6o-
HaTbl NOAPA3AENATCA Ha anndaTUUecKme, KMPHOAPOMa-
TMYeckne 1 apomatnyeckme. VIMEHHO nocnefHAa rpynna
— apomatnyeckne nonukapboHaTbl — MMEEeT Hambosbliee
NMPOMbILWIEHHOE 3HAYEeHMe, W BbiMYCKaTCA OHW NoA TOp-
FOBbIMM  HA3BAHMAMMN  «MAKPOMOH», «eKCaH», «OMUIOH,
«MEHNANT», KCUHBETY.

C

-G~ O

C

33 cueT MpUCYTCTBMA apOMATMUECKOro  3amecTuTens
(beH30MbHOro KofMbLA) B CBOEW MOfieKy/le nosyyaemoe
BelecTBO OTIMYAETCA BbICOKOWM MPO3PayYHOCTbIO U Mexa-
HMYeCcKoW MpoYHOCTblo. [anee peub novaer Tonbko 06
apoMaTUUeCKMX nonvkapboHaTax.

Tabnumua 1

CBoiicTBa NonnKapboHaTa Ha OcHoBe 6rcdeHona A 1 HEKOTOPbIX TEPMOMAacToB

MNonwn- Monumetnn- Monvsn-

lNokasatenu Monnamna 6 MonuatuneH  [MonmcTupon

KapboHaTt MeTakpunat — HWUNXaopug
MnoTHOCTb, r/cm? 1,20 1,13 0,94-0,96 1,05 1,18 1,38
Pa3spyLuatolee Hanpske- (540- (618- (210- (343-618) (480- (343-
HWe Npu pacTaxeHun, Pa 647)-10° 824)10° 377)10° -10° 755)10° 618)-10°
OTHOCHTENbHOE yaiuke- 60-100 60-300 15-100 1-4 2-10 2-40
HVe Npu paspbiee, %
YaapHas BA3KOCTb C Haf- ; ey (9,8- . ; . . . S
oesom, H/m 19,6:10 10,8-10 1960107 (1,9-24)-10"  (1,9-29) 10"  (4,9-9,8)-10
[Nedopmaunsa nog Ha-
rpy3kon 137 +10° Pa npu 0,14 14 8-16* 0,5-1,5** 03-2 -
500 C B TeueHne 24 4, % .
YCapKa npu T noa 05-07 1,0-3,0 2,0-50 02-06 02-08 _
nasneHuem, %
TemnepaTtypa Havyana
nedopmaummn npu mnsrvbe 132 66-67 60-82*** 66-90 68-99 -
nog Harpy3kom 181 H, oC

Camo3sa- Camo3a- . . . .
[optoyecTb foptoumm [optounn [optouni [oprounn

Tyxaet TyxaeT

BopgonornouieHne yepe3
24 y (TonwwHa obpasua 0,15 1,5 <0,01 0,03-0,10 0,30-0,40 0,07-0,40
3,2:107 m), %.
3&?‘)””“'@” MPOHHOCTE 520408 >16+10° 2010° >20-10° >20-10° 18:10°
YaenbHoe obbemHoe
3M1eKTPUYECKOe COnpo- >10'8 >10" >10" >10'° >10" >10"
TBneHne, Om-m
TaHreHC yrna avanexkTpu-
yeckux notepb npu 1 Mru, 110 200-2000 <4 1-5 200-300 150

tgo-10*

*pn 23° C.
** Harpy3ka 27,4+10°Pa.
*** Harpy3ka 45 H.
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VIctopra oTKpbITKA

icTopma oTKpbITUA NoNMKapboHaTa yxoauT KopHAMM B XIX
Bek. Bnepsble peakumu ero nonyyeHvs onvcan HemeLKui
XUMUK, M300peTaTtenb HOBOKavHa, Anbdpen AMHXOPH B
1898 roay. B 1o Bpema oH paboTan 8 MioHXeHCKOM yH1BEpP-
cuTeTe y 3HameHunToro Agonbda GoH baepa 1 3aHMManca
nouckom 3ddeKTBHOro 06e360M1BatOLIErO CPeACTBa. DKC-
nepUMEHTUPYA C SP1pPamK, OH NPOBeN peakLmmn docreHa ¢
Tpems 30MepPHbIMM IMOKCUOEH30NaMM 1 B OCaKe MOMyYns
noANGUpP YronbHOWM KUCIOTb — MpPO3payHoe BeLiecTso,
TEPMOCTOIKOE 1 HepacTBOPUMOE.

HoBoe coeavHeHVie He NPeACTaBNANOCh B TO BpeMsA nep-
CMNEeKTVBHBIM, CKOPEE OHO PaCcCMaTPUBaNoCh Kak NMpUMECh,
3arpAsHeHKe OT KOTOPOro CrefyeT 13baBuTbCA. B nocnedy-
foLyme rofibl pasHble yyeHble nonyyani NoankapboHaTsl He-
3aBUCKUMO [PYT OT APYra Kak NoOOYHbIE MPOAYKTbI PeaKLMA,
HO LieneHanpaBneHHO UCKaTb CNOCoObl MX CHHTE3a Havanu

| & 1
Anbdpen AHXOPH

MHOTO MO3Xe, KOrAa Pacno3Hanu yHWKanbHble CBOWCTBa
TepMonnacTos. Tak, B 1953 rofy COTPYAHWK HeMeLKON
KomnaHuw Bayer, Tepmat LLHenn, nonyunn nonvnkapboHaTsl
NpPaKkTMYecKkn C NepBor NonbITkK. LUHenn, 36-NeTHWM XUMmK
C NpeKpacHbIM 00pa3oBaHMEM, TOMIbKO YTO nepellen u3
WTab-KBAPTUPbLI KOMMNaHWW B ee MCCeoBaTeNbCKuin oTaen,
PacnonoxeHHbIn B ropoae tOpanHreHe. B nonckax HOBO-
ro HanpaBneHnA WUCCNefoBaHWA OH MPOCMOTPEN OTYeTbl
NpOLWAbIX NeT 1 06paTW BHUMAHKE Ha OAHY peakuuio, rae
CnenoBano BCEro-HaBCero 3aMeHUTb OAHO COefMHeHVe Ha
Apyroe, utobbl NOAYUMTb NnacTuk. axe konneru WHenna
He BepWIM CHayana B yCnex HOBOro maTtepuana, BeAb OHM
CO LWKOMBbHOW CKaMbW 3HaNW, UTO BCe KapbOoHaTbl 1erko pas-
NaralTca 1 YyBCTBUTENbHbI K Harpesy. B To Bpems y6eanTb
KOro-To B TOM, YTO Ha MX OCHOBE MOryT 06pPa30BbIBATHCA
NpPOYHble, TePMOCTabUbHBIE MNACTUKM, BbINO TPYAHOW 3a-
naven, v WHenny npuwnocs NPUNOXMUTL HEMANO YCUIUNA.
Mrpa cTowna cBeY — NONMMEPU30BaHHbIe KapboHaThl OKa-
3aN1Cb COeAVHEHEM, MEXaHNYeCKe CBOMNCTBA KOTOPbIX He
MNMEIOT aHaNoroB CPeAm M3BECTHBIX Ha Cel AeHb TepMOonna-
CTOB. B TOT e rof nonnkapboHaT Obifl 3anaTeHToBaH Mof
MapKOW «MaKpPOOH».

[epmaH WHenn

Kak 37O 3a4acTylo CllyyaeTca C BblICOKOTEXHOMOMMUYECKMMM
oTKpbITUAMK, LLHenn He GbiN €AMHCTBEHHDBIM, KTO MONYYMN
nonnkapboHat. B Tom ke 1953 rofy, BCero Hegenern nosxe,
3TOT MaTepman CUHTE3NPOBaN COTPRYAHVK aMepPUKaHCKOM
komnaHuy General Electric leHnens ®okc. V1 ABYyM rMraHTam
MMPOBOW MHLYCTPUW NPULLNOCH CECTb 38 CTON NePeroBOpOB,
yTOOblI JOrOBOPUTLCA, KTO e MOMYUNT NMPaBO Ha3biBaTbCA
nepBoOTKPbIBaTENEM MOMVKapboHaTa. Mpobnemy ynanoch
pa3pewwnTts, 1 B 1955 roay General Electric 3anateHToBana
mMaTepuran Nof MapKom «nekcaH». [Tpowno elle HeCKONbKO
net, npexae yem B 1958 rogy Bayer, a 8 1960 rogy General
Electric nonyunnm TexH14eckn NpurogHble NonmnKapboHaTsl
N NPUCTYNUAN K UX MPOMbILLNEHHOMY NPOV3BOACTBY.

lNepBbIMY NOTPebUTENAMN MPOAYKUWM CTanv SNeKTPOHHbIe
KOMMaHWUW, KOTOpble M3roTaBavBany Mnpo3payHble Yexsibl
QNS 3aKPbITbIX MNABKUX NpefoxpaHuTeneit n 3onauuo ana
Kabenen 1 NPOBOAOB. STOMY CNOCOBCTBOBANO TO, UTO MO-
NKapbOoHaT ABNAETCA XOPOLWWM AUINEKTPUKOM M OCTaeTCA
TakoBbIM B LIMPOKOM MHTepBane Temnepatyp (o1 -100 go
+135 °C) n yacToT (o1 50 1y go 10° Tu).

Nernen Qokc

Kpome TOro, 13 Hero nerko M3roToBWUTb AeTanu CNIOXHON
KOHOMrypaummn. Ero ctanu ncnonb3osaTb Kak KOHCTPYKLUM-
OHHbIN MaTepwan AnA CO3AaHMA apMmaTyp, LUTEMCEeNbHbIX
BUIOK, KAPKaCOB ANA KaTyLLeK, KOPMYCOB KNeMM, 31eMEHTOB
2BM. MonunkapboHaT, apMUPOBaHHbIV CTEKNOBOIOKHOM,
e Ha NpeLy3nOoHHbIe 3n1eMeHTbl annapaTypbl. CTOMKOCTb
nonukapboHaTa K aTMOChEpPHbIM BO3LEACTBMAM, AECTBUIO
KMCAOT, MUHEPanbHbIX COMEN, Macen, *MUPOB U YrneBOfOo-
POAOB MO3BOMMMO 3HAUMTENBHO PACLUMPUTL FPaHULBI ero
1cnonb3oBaHua. OH Hallen npumMeHeHve B asToMobune-
CTpoeHNy, GoTorpaduUeckor MPOMBILLIEHHOCTH U OMTYIKE,
MeauumMHe 1 cTomatonornv. Hanpumep, v3 Hero genann
MarHUTOGOHHbIE NeHTbI, AeTan GOTOanNmapaToB 1 KMHOKa-
mep. B AnoHWK BbiNycKany nonvMkapOoHaTHble MHKY6aToPH
AR PbIObUX MANbKOB, M MOCKOSBKY WX MPO3PaYHOCTb BhbilLe,
yem CTeKMAHHbIX, ManbkK rMbnn pexe. bnarogapa coel
NPOYHOCTV NONNKAPOOHAT CTan MPYMEHATHCA U B BOEHHOM
Jene: AnA co3faHnA MaTPOHHbBIX M1b3.



TexHonormm Npoun3BoaCTBa
nonnkapboHaTa

Kak v nobol nnactuk, nonmkapboHaT nonydatoT B pesyrb-
TaTe MHOTOCTA[MIHOIO CMHTE3a MpW yYacTUM HECKOMbKIX
nHrpeaneHToB. Cbipbe MosyyaeTcs B BUAE MPaHyn — MeK1x
NpOo3payHbIX 3epeH. B Takom Bufe MaTepuan fierde XxpaHuTb
1 TPAHCMOPTUPOBATL K MeCTy nepepadboTKu.

na NoNyyYeHMAa apoMaTnHeCknx FIOJ'II/\Kap6OHaTOB, a TONTbKO
3Tarpynna HOﬂV]Kap6OHaTOB MMeeT NPOMbILLIEHHOE 3Ha4e-
HVe, HeOBXOAMMbI [1Ba BELLECTBA, BepHee, X Npor3BoAHbIe:

® [1ByXaTOMHbI deHon (bucdeHon A)
@ yronbHas Kucnota (docreH)

bucgperon A — & 8ude besbix Unu C8emsIo-KopUYHeabx
XJ10Nb€8 UJIU NOPOLKA NOSTYYaom U3 eHosna u ayemo-
Ha, a eOUHCMBeHHbIU NO6OYHBIL NPodykm 3mol peakyuu
—800a. B 1950-x 200ax coeduHeHue, uzsecmHoe Nod NPo-
MbIWIEHHBIM HA38aHUEM «OUCGHEHON A», CMano 00HUM
U3 8axHedwux cmpoumessHbix 6/10K08 Co8peMeHHOU
XUMUYECKOU npombluisieHHoCcmU. be3 He2o He 6blio Gbl
npou3Bo0CMaa NoAUKAPOOHAmMa u Opyeux naacmukos,
3NOKCUOHBIX CMOJT, 3YOHbIX 26PMEMUKOB U KOMNO3UMO8 —
Mamepuanos, coenaguiux Hawly XusHe 6onee kompopm-
HoU u 6e3onacHod.

(MocaeH — neyasnbHoO u3gecmeH mem, Ymo 20 NPUMEHAU
COI03HUKU npomus fepmaruu 8 [lepsyto mMuposyto 80UHY
Kak ompasnsaiouwull eas. DoceeH nopaxaem 2i1y6okue
omdenel ObixamesibHelx nymed, 8bi3bI8as NPU J1e2KOM
ompasneHuu 6poHxum. B MupHoe 8pemsa 3momy CusibHO
A008UMOMY 8eUJECMBY HAWIU Jly4qluee NPUMEHEHUE:
menepb poceeH Cayxum OF CuHMe3a pacmeopume-
ned, kpacumernel, necmuyudos, GapmMauesmuyecKux
cpedcms. Feo yacmo ucnosne3ylom 8 n1abopamopusy,
Hanpumep, 0718 cuHmesa nenmudos. [lpu cobdeHuu
cmpoaux mep 6e30nacHocmMu, KOMopble NPUHAMbI HA XU-
MUYeckux NpednpuAMuUAX, 3mom 2a3 He npedcmassifem
Y2p03bl 0718 XKU3HU JT100€ll U SKO102UU.

MexepazHas nonukoHoeHcayus

TexHonorua, C NOMOLLbIO KOTOPOW B HaCTOALLEE BPEMA NPO-
13BOAAT GOSbLLYIO YAaCTb MNONMKAPOOHaTa B MVPe, OCHOBaHa
Ha MeTofle MexdaszHOW NMONVMKOHAEHCALMY, Korfa peakums
nonMMepwr3aLmn UAET Ha rpaHnLe pasaena AByx ¢pas — Kuf-
KOCTM M rasa.

MpoLecc NpoxoanT B Cpeae BOAHOWM LLeNouu 1 opraHu-
UECKOro PacTBOPUTENSA, HaNPUMEpP METUNEHXopuaa Uin
CMECM XNOPCoAePKaLLMX PacTBOpUTENEN:

CHs
| NaOH
n NaO — —_—C— — ONa + n COClL
[ H-0
CH;

CH; (0]
| 1l

—= L0 —?— —0— C— n+2NaCl
CH}
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Ha nepsoi ctaguv cuHTe3a 6ucdeHon A obpabatbiBaioT
TMOPOKCMAOM HaTpuA, uTobbl MepesecTn ero B bonee pe-
aKLMOHHYI0 dopMmy. TlonyyeHHbI BOAHBIA PAcTBOP COMM
6ucheHona BMeCTe C APYrMMU pPeareHTamn 3arpyaior B
PEakTop W MOCTOSHHO Mepemelnsas, A06aBasioT raso-
00pa3HbIi GocreH.

lNocne Toro, Kak B pacTBope 06pasytoTca onmMrokapboHaTsl,
noaady GocreHa NpeKkpaLlaoT 1 NepexoasT KO BTOPOW CTa-
VN — NONNKOHAEHCALIN.

B npouecce cvHTe3a 06pasyeTcs He UnCTbIN NoMKapboHar,
a ero pacTeop B MeTUneHxIopuae. Ecim TexHonorns cuH-
Te3a NPUHUMNMAIBHO MaNo Pas3MYaeTca y pasHbiX Mpom3-
BOAWTENEN, TO CNOCO6 BbIAENEHNMA YMCTOrO NOANKapboHaTa
Yy KaX0ro CBOW W COCTaBMAET rMaBHoe Hoy-xay. OH MoXeT
6bITb OCHOBAH Ha: MPUMEHEHUM «@HTUPACTBOPUTENA, Bbi-
aeneHuy MK ¢ NomMolLbio «<OCTPOro Napa, MPSAMOM 1CMa-
peHWK pacTBopuUTENel, NepeBoe NoaMMepa 13 PacTBopa
B pacnnas. 3aTem euje Tennyio MoanKapboHATHYIO maccy
NPOMYCKAOT Yepes SKCTPYAEP ANA NOyUEHVA rpaHyn uim
NPYTbEB, KOTOPLIE 3aTEM PEXYT Ha rPaHyJb.

[ocToMHCTBO MeToga — HV3KaAa Temnepatypa npose-
AEeHVA peakumy, UCNOoMb30BaHWE OAHOMO OPraHWU4eckoro
PacTBOPWTENA, BOSMOXHOCTb MOyUYeHMA MonvkapboHaTa
BbICOKOW MONEKYNAPHOM MacChl.

HepoctaTkm meToga — 60MbLIOW Pacxof BOAbI A8 Npo-
MbIBKW NONMMEpPa U1, CeaoBaTenbHo, 6obliol 0bbem CTou-
HbIX BOZ; MPUMEHEHME CIIOXHbIX CMecuTenen.

Poccuiickan TexHonorus

B Poccum TexHONormio npor3BoacTBa nonvkapboHata BHe-
Apwvnu Ha [3epxrHckom 3aBoge «3apar» B 1970-x rogax. OHa
OCHOBbIBaNacb Ha MexdasHoW KoHAaeHcaumn bucheHona
A c ¢docreHom B MpuUCyTCTBMM BoaHOro pacteopa NaOH
N XNOPCOAEPaLLero pacTBoOpuUTeNna — MeTUAeHxnopvaa.
[lna BbigeneHna nonvmepa 13 pacTeopa NPUMEHANN aHTK-
pacTBopuTeNb — aLeToH. Ha nepBo OMbITHOM yCTaHOBKe
MOXHO 6bINI0 NMPOV3BOAUTL 50 TOHH MNONMKapOOHaTa B rog,
a nocne ycoseplweHcTsoBaHmA — 2000 TOHH B roa. Ho 3Ta
nepBas TeXHOMOrMUYecKas NuHWA obnagana HeCKONbKUMY
CyWeCTBeHHbIMM HeJOCTaTKamM: 13-3a 6OMbLIOrO KoMnye-
CTBa NeTyUVX KOMMOHEHTOB MONMMEP HY>KHO ObIIO AONTO
CyWMWTb, @ OT 3TOrO yXyAWwanucb ero ONTMJYecKre XapakTe-
PUCTUKW; NPY UEHTPUPYrMpoBaHMK Tepanocs Ao 10% seca
nonnkapboHaTta; PacxofoBanoCh MHOTO pPacTBOpUTENeN.
K 1981 rogay npow3BoacTBO OOHOBWIW, MOCSE Yero ero
MOLLHOCTb cocTasnana 3500 TOHH B rog. «3aps» Bbimyckana
MapKv mnonvkapboHaTta C MOHWKEHHOW TrOplYecTbio Ha
OCHOBe TeTpabpomandeHUnonnponaHa 1  OrHeracALmx
[06aBOK; CTeKNOHanonHeHHble Mapku MK; BbiCOKOMOeKy-
nAapHbIM K and npov3BoACcTBa KOHAEHCATOPHbBIX MAEHOK;
MapKK C 0bneryeHHoW BblemMKkow 13 Gopmbl; Tepmo- 1 UV-
CTabUNM3MPOBaHHbIE MapKW; OKpalleHHble MapKK; CriaBbl
K c ABC.

B 1980-x ropgax cneumanucTtsl HAW nnactnyeckmx macc pas-
paboTany NPUHUMMMANBHO HOBYIO TEXHOJOTMIO MPOV3BOA-
CTBa MonvKapboHaTa: UHTEHCUBHYIO, pecypcocheperatoLyto
1 ManooTxofHyto. TexHonorna npeacTaBnana cobon Henpe-
PbIBHbBIV MPOLIECC 1 BKIloYana:

® C/HTE3 I'IOJ'Il/lKap6OHaTa B KacCKafe peaktopoB Nno moamn-
d)l/lLl,M POBaHHOMY KPUCTaNNOrMAPAaTHOMY METOAY;

@ BblJeneHre NonvkapboHaTa METOAOM NepeBosa PacTBO-
pa B pacnnaB, BakyyM-3KCTPY3WM pacrniaBa 1 rpaHynaumum
nonnmepa;

@ OUMCTKY CTOYHbIX BOA MPOM3BOACTBA, NO3BONAIOLLYIO C-
NOMb30BaTb CONEBOW CTOK (PAacTBOP NMOBAPEHHOWM CONW) ANA
3NeKTPONKM3a, a ClaboMUHepPanM30BaHHbI CTOK BEPHYTb B
UMKN NPON3BOACTBA.

HoBas TexHoNorua NpoLLia UCNbiTaHKs Ha 06opyaoBaHNN
HWW nnacTmyecknx Macc, TanbsaHCKMUX U HEMELIKMX GUPM.
Ee npeumyliecTa nepef CyLECTBYIOWMMM Ha Cell fIeHb B
TOM, YTO OHa He TpebyeT BbICOKMX IHEPro3aTpaT Ha TOHHY
nonvMepa, He NpeaycMaTpmnBaeT BpeaHbIX rasoBbix BbI6PO-
COB M CTOYHBIX BOJ, BbIAAET MOSMMEP BbICOKOrO KauecTsa.
Kpome TOro, AaHHas TexHOMorua no3BOMAeT CO3AaBaTb
HOBbIE MapKK NMOANKap6OHaTa 1 Crasbl Ha ero OCHOBE. JTa
HOBALIMA O CUX MOP He Hallla NpuMeHeHusa B Poccum.
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®ocreHnpoBaHue OvcdeHona A B pacTBope B npw-
CyTCTBUM MMpWAaMHa npu Temnepatype < 25° C. MvpnamnH,
CRyallmi OfHOBPEMEHHO KaTanm3aTopoM W akLEenTopOM
Bblaensouerocs B peakuun HCl, 6epyT B 605bLIOM 136bITKE
(He MeHee 2 mMonel Ha 1 mMonb docreHa). PactBoputenamm
CRyaT 6e3B0AHbIE XJIOPOPraHMyeckmne coeguHeHna (00bIu-
HO METUNEHXIoPWL), PEryNATOPamMM MONEKYIAPHOM MacChl
- O]HOATOMHblE hEeHONbI.

/13 nonyyeHHOro peakuMOHHOrO pacTBopa YAanaloT -
OPOXNTOPUA MUPUANHA, OCTaBLUNNCA BA3KUA PAaCTBOP MOU-
KapboHaTa OTMbIBAIOT OT OCTATKOB MUPUAMHA CONAHON KMC-
noToi. BeligenaoT nonnkapboHaTt 13 pacTBopa C NMOMOLLbIO
ocaguTens (Hanpumep, aLeToHa) B BMAe TOHKOAMCNEPCHOrO
6enoro ocafika, KOTopbI OTGUIBTPOBBLIBAIOT, @ 3aTeM CyLLAT,
SKCTPYAMPYIOT M FPaHYIMPYIOT.

I'Ipouecc NpPOoBOAAT NO nepmoumueCKoM cxeme.

%H?«
n[[O_@_% Q_OII +n

CH3
Hs

[locTONHCTBO MeToAa — HY3Kad TemnepaTypa Npouecca,
MPOTEKAIOLLEro B rOMOreHHOM KuaKol dase.

HepocTaTkn meTopa — 1CNONb30BaHNE AOPOrOCTOALLErO
AMPUAMHA 1 HEBO3MOMXKHOCTb YAANEHMA 13 NonmkapboHaTa
npvimeceit bucheHona A.

MNepeatepudukayna arderHrnkapboHata brcheHonom A
B BaKyyMe B MPUCYTCTBMM OCHOBaHWI (Hanpvmep, MeTunata
HaTpMA) NpU CTyneHYaToM MOBbIWEHWW TemnepaTypbl OT
150 po 300° C 1 NOCTOAHHOM yAaneHun 13 30Hbl peakLnm
Bblaendoweroca deHona.

[oCTOMHCTBO MeToAa — OTCYTCTBYE PACTBOPUTENS.

HepocTaTKu MeTofa — HEBLICOKOE KauecTBO MosmKapoo-
HaTa BCIEACTBME HANNUMA B HEM OCTAaTKOB KaTanm3aTopa v
NpOoaYyKTOB AeCTPYKUMM brcdeHona A; HEBO3MOXHOCTb MOo-
nyyeHnsa nonvkapboHaTa ¢ MofiekynapHOW Maccoln bonee
50 000.

I
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C
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B lepmaHuyv NpombllneHHoe NPOM3BOACTBO NONMKapOoHa-
Ta Havanocb ¢ 1958 r,, Bckope nocsne nonyyerus Wxennom
(B 1956 1) TexHuueckn npurogHoro nonumepa. B CLUA Ha-
Yano MPOMBILLNEHHOIO MPOM3BOACTBA NONMKapOoHaTa OT-
HocuTcA K 1960 1. B ANOHMM OHO OCyLeCcTBAANOCL C 1962 T.
Ha OCHOBE NULIEH3MN GUPMbI «baliep», KoHLepHOM T3MA3NH
MuTuy6ucn.

YUnTbIBasA BbICOKYIO TOKCMUYHOCTb GOCreHa, BO BTOPOW NOso-
BMHe 1990-x rogoB NOABUAUCHE TEXHONOMMK CMHTEe3a NOMu-
KapboHaTa 6e3 ero ncnonb3oaHusa. OHKM Obinv paspaboTa-
Hbl KoMnaHuAMK GE Plastics 1 Bayer, a 3aTem X ANOHCKMMM
nocneposatenamm Asahi, Teijin, Mitsubishi Chemical.

MepBbIMA NOTPEOUTENAMM MPOAYKLMM CTaNN SNEKTPOHHbBIE
KOMMaHW, KOTOPbIE W3rOTaBiMBanM Mpo3padHble uYexsbl
QNA 3aKPbITBIX MAABKUX NPEAOXPaHUTENER 1 U30NALMIO ANs
Kabenen 1 NPOBOAOB.

BayerMaterialScience A8nsemca mMuposbiM 1UOEPOM 8
obiacmu npou3s8oo0cmea NoUKAapboHamad, umes Mouj-
HOCMb Npou38oOcmaa 1,2 MUuIIUOHA MOHH 8 200. 3a80-
Obl pacnosnoxeHel 8 Kpeghenboe-VipoduHeerHe, AHmMeepnere,
batimayre (ClUIA), Man Ta llyme (Taunaxo) u llaHxae
(Kumadi).

Bayer & Poccuu. B koHue XIX seka, ymobel u3bexame
MPAaduYUOHHO 8bICOKUX pOCCULICKUX NOWJ/IUH HA 8803
20mosoli NpodyKyuU, pyko8oocmao komnaHuu «batep»
([legepky3eH, f[epMaHus) NpuHAIO peweHue, Kak celiuac
CKa3asnu bbl, «10KAnU308ame NPOU3BOOCMEBO».

Hedaneko om Mockael 6eisia ocHosaHa nepeas pabpuka
Nno Npou38ooCcM8y anu3apPUHOBLIX U AHUMUHOBbIX KDACU-
menet. ®abpuka ydosnemeopana okono 75 % cnpoca
HA UCKYCCMBeHHble Kpacawue 8ewyecmsd, Komopele 8
nepeyio ouepedb WU HA OKPACKy CONOamcKoz0 CyKHA.
[locmeneHHo accopmumeHm 6ein pacwiupeH 3a cyem

hapmayesmuyeckux npenapamos, 8 Mom yucsie acnu-
PUHa.

JIMueH3MAMM Ha TEXHONOTMI0 MPOM3BOACTBA NONMKapOOHa-
Ta BNagetoT:

@ Bayer MaterialScience (fepmanna)
@ AsahiKasei Chemicals Corporation (fnoHus)

® GE Plastics (CLLA)

Benywme npowvzBoamteny nonmMkKapOOHaTHOTO ChbipbA B
mmpe:

[NpownssoguTenb Toprosas mapka

E?:)er Material Science (Tepma- MAKROLON®

SABIC Innovative Plastics (Hacnen-
Huua GE Plastics, CLUA)

Mitsubishi  Engineering-Plastics  IUPILON®, NOVAREX®,

LEXAN®

(AnoHwA) KOBALOY®
Teijin Limited (AnoHnsa) PANLITE®
The Dow Chemical Company o
(CLWA) CALIBRE

CBoWCTBa NOAMKapOOHaTa

MonukapboHaT — OAWH W3 CaMblX MPOYHbLIX MOSMMEPOB,
OfHOBPEMEHHO 06MafaloWMIA BbICOKOR MPO3PaYHOCTbIO.
CoueTaHue yaaponpoYHOCTH, TeMnNo- U MOPO30CTOMKOCTH,
Masfion MAOTHOCTA U MPEKPACHbIX OMTUYECKUX CBOMCTB
006yCIOBUIO WMPOKOE MPUMEHEHMe MonmnkapboHata Kak
3ameHuTens crekna. OCHOBHblE CBOWMCTBA MosvkapboHaTa
npeacTasneHsl B Tabnuue 2.

Tabnuua 2. DU3nKo-MexaHMUYecKre CBOMCTBA NoNNKapboHaTa

CBoiicTBa nonmMkapboHaTa 3aBUCAT OT BEMYMHbLI MOse-
KYNAPHOM MacChbl nonmkapboHata (4nuHbl MoaMMepHON
monekysbl). ECiim monekynapHasa Macca nonumepa mexee 20
ThICAY, NONMKAPOOHAT AOCTATOYHO XPYMOK U UMEET HU3KME
MPOYHOCTHbIE CBOMCTBA. ECnv MonekynspHas macca 6onee
25 TbicAY, TO nonumep obnafaeT BbICOKOM MexaHUYecKoi
MPOYHOCTBIO M 3MaCTUYHOCTbIO. B Tabnuue npuseneHbi
OCHOBHblE GU3NKO-XMMMYECKIME CBOMCTBA NOSMKap6oHaTa.

MnotHocTb (npw 25° C), r/cm? 1,20
[Noka3zaTenb npenomneHus 1,5850
TemnepaTtypa cTeknoBaHus, °C 150
Temnepatypa pasmaryexus, °C 220-230
TemnepaTtypa pasnoxenus, °C >320
Paboyas Temnepatypa (6e3 nameHeHWs pa3mepos), °C Ha BO3ayxe/ B BOAe 120-130/ 60-80
Mopo3ocTornkocTb, °C <-100
[peaen NpOYHOCTV NPV PaCTAKEHNUM Operr MIa 65-70
Mpeaen npoyYHoCTV Npw 13rnde, Mra 95
YnapHan no LWapnu (c Hagpe3om), kx/m? 25-50
YpenbHas TennoemkocTs, [Ix/(r+K) 1090-1255
TennonpoBoAHOCTb, BT/ (m+K) 0,20
KoadduLmeHT TennoBoro nuHeHoro pacumpenns, °C?! (5-6)-10°
TennoctonkocTs no MapteHcy, °C 115-127
TennoctonkocTsb No Buka, °C 158-165
[vanekTpunueckaa noctoaHHan 50 My 3
SnekTpuyeckas NPOYHOCTL (0bpaseL ToNWMHOM 1-2 MM) KB/MM 20-35
TaHreHc yrna gmanekTpuyeckmx notepb npu 1 MIy 0,011
TaHreHc yrna guanekTpuyeckmx notepb npu 50 My 0,0007-0,0009
O6bemHoe yrenbHoe conpoTugneHme, OmsCcM 1-10"
[NoBepxHOCTHOE yaenbHoe conpoTrBeHre, Om 110"
PaBHoBecHoe BnarocogepaHue (200° C, 50% OTHOCMTENbHAA BRAKHOCTb  BO3AYXa), 0,2

% no macce

MakcrmanbHoe nornouleHne npu 25° C, % no macce 0,36
KoadduumeHT paccesHus npwm 50 My 810"
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adfPlast

M130envis 13 NonmMkKapboHaTa onTUUecKr NPo3paydHbl, UMeT
CTabunbHbIE PA3MEPbl, OTINYHBIE MEXAHWYECKME U 3Mek-
TpUYeCKue CBOMCTBA. Kpome 3TOro NoankapboHaT TepMo-
BofoCTOEK. OH HE MMEET HM BKYCa, HW 3amaxa, OH Hempo-
HUL@EeM ONA Macen, KWpoB 1 BakTepuii, GrU3NoNormyecku
nHepTeH. Mo3TOMy CAeNaHHble 13 HEro NpPeameTbl MOXHO
CTepUNN30BaTh, AOMYCKaTb KOHTAKT C nuLlel. Nonnkap6o-
HaT N1erko NOAAAETCS SIUTBIO PA3ANYHbIX U3AENNIA, COXKHbIX
no popme.

[Ina nonnkapboHaTa xapakTepHa BbICOKaa CTabWUbHOCTb
pa3mepos. [Npn OenCTBUM PaCTAMMBAKOLLErO HaMpPAXeHUA
220 Kr/cm? B TeUEHMEe OAHOrO rofa He OBHapyKeHO NnacTu-
yeckon nepopmaLinm 0bpasLioB.

Mo AOVSNEeKTPUYECKNM CBOWCTBaM nonmr<ap60HaT OTHOCAT
K CpenHevyaCToOTHbIM AN3NeKTPVKaM, ero AnaneKTpnyeckan
MPOHNLAEMOCTb NMPAaKTUYECKN HE 3aBUCUT OT YaCTOTbl TOKa.

MonnkapboHaT XapaKTepu3yeTCA HEBbICOKOW  ropiove-
CTbto. KMCNOPOAHBIM MHOEKC MonvKapboHaTa CoCTaBnAeT
24-26 %.

Tabnuua 3. MexaHnuecKre CBOWCTBA NONMKapboHaTa

YnapHas BA3KOCTb
6e3 Hagpe3a (% obpa3LoB, He paspyLLMBLLMXCA NPY yaape MonoTom 392 H)
C Hagpe3om, H/m
Paspywatollee HanpaxeHwe, a
npu pacTaKeHNN
npw cxaTnm
npu n3rvnbe
OTHOCUTENbHOE YANVHeHWe Npun pa3pbise, %
Mogynb ynpyrocty, Na
NpWY PacTaKeHU
npv n3rube
[Nledopmauma noa Harpyskow 274 Ma, %
npu 25° C
npwu 70° C
TBepaocTb no bpunennio, Ma
Ko3ppuumneHT Tperva npu ckopocTn 1 cm/c 6e3 cMasKiu
nonnkapboHat no nonvkapboHaty
NonvKapOoHaT Mo CTanu
CTanb No nonvkapboHaTty

CTOMKOCTb K UCTUpaHmio no Tabepy, Mr/10° uMKnos

MonukapboHaT XapakTepr3yeTcs KOMMEKCOM BbICOKMX MeXaHYeCKmx nokasateneir. ObpasLbl nosmkapboHaTa B Buae 6py-
CKOB 50x6x4 MM 6e3 Haflpe3a He pa3pyLaloTca Npu yaape mMonotom 40 Kr. YaapHas BA3KOCTb 6e3 Hapesa He 13MeHsAeTCA B

WMPOKOM MHTepBane Temneparyp, Hanpumep, npu -40° C oHa Takas e, Kak Npy KOMHaTHO TemnepaType.

100
>19,6:107

637-10°

784-10°

61810°
75

21,5108
22108

0.2
03
(784-980)-10°

0,24
073
0,35
10-13
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Obnact NpUMeHeHKs
nonukapboHaTa

CTpouTenbCcTso

Brarofaps CBOWM YHWKanbHbIM CBOMCTBaM NonvKapboHaT
B CTPOWTENLCTBE CTaj OUYeHb NOMYNAPHbIM, @ B NoCnefHee
fnecatuneTne HabnofaeTca HacToawmini Oym npumeHeHus
3TOr0 MaTepwvana. [NpoeKTUPOBLMKA CTPEMATCS MCMOMb-
30BaTb Oonee nerkue matepuanbl, YToObl CHU3UTL OBLLWIA
BEC KapKaCHbIX KOHCTPYKUWIA W YMEHbLIWTD HArpy3ku Ha
byHOAMEHT 30aHWI, apXMTEKTOPbI ULLYT MaTepuansl, npe-
BOCXOfHbIE MeXaHMYyeckmne CBOWCTBA KOTOPbIX He LK
6bl B yllepb BHelwHemy BuMay. Kpome Toro, oblemMmnpoBoin
TeHOeHUWen B CTPOUTENbCTBE CTaNo NpUMEeHeHne SHepro-
cbeperatoLmx TeXHONOMIA.

[N Hac yxxe CTanm NPYBbIYHBIMA COOPYKEHWSA, MAKCVIMab-
HO OCBELLEHHbIE M3HYTPU COMHEYHBIM CBETOM W MPU 3TOM
COXpaHsiolMe BHYTPEHHEe Temno, SKOHOMALME TaKum
06pa3oM 3MEKTPO- ¥ TeNNo3Hepruto. MonnkapboHaT B Buae
COTOBbIX 1 MOHOJUTHbIX JIMCTOB Kak Hefb3s yylle NOoaXOAWT
[N1A PeLeHns 3TUX 3aaay, MO3TOMY CMPOC Ha HUX EXXerofHO
yBenmumBaetca. V1 utobbl YAOBNETBOPUTL 3aMpOChl MOTpe-
6uTenell, NOCTaBUMKY CTapaloTCA M306peCTn BCe HOBbIE 1
HOBbIE BMbI NONMKAPOOHATa U CNOCOBbLI €ro MPUMEHEHMA.
DTOT NAACTVK NO3BOSMA CO30aBaTb MOKPLITUSA 1 OCTEKNEHME
60MbWON NoWaan ANA CTAAMOHOB U CMOPTKOMIIIEKCOB,
6acCenHOB, CynepMapKeToB, PbIHKOB (TOPrOBbIX KOMMIEK-
COB), aBTOCTOAHOK, 3VMHWX CafIOB. V13 HEro AenatoT 3nemMeHTbl
dacana v aBTOBYCHbIE OCTAHOBKM, MOKPLIBAIOT BHYTPEHHMWE
[IBOPbl MarasvHoB 1 Kade, Nepexoabl Mexay 3AaHUAMY,
ranepen. bonee NOAPOGHO O CTPOUTENBHBIX KOHCTPYKUMSAX,
rae npuMeHseTcA nonmkapboHaT, OyneT paccka3aHo BO
BTOPOW YaCTW KHUTW.

Kposna xene3HoaopoxHom ctaHumn 8 LLaHxae.

Camas bonbluas B MUpe Kpyrnas Kpbillia CO3AaHa 13 COTOBOrO Mo-
nrkapboHaTta ana KOXKHOM Kene3HoAoPOXHON CTaHLUmK B LLlaHxae.
Ee nnowanb 52 ThicAuM KB. M.

Peknama v an3amnH

MonvkapboHaT NPUMEHAETCA B PEKNaMHOM OTpacn, no-
3BONAA CO3[aBaTb OPUrMHAsbHbBIE 1 MPOUYHbIE PEKNaMHble
KOHCTPYKUMW.

Cpeon HWUX MOXHO BCTPETUTb: CBETOBbIE KOHCTPYKLMMN,
Kopoba, Tabno, BbiBeCkK, 06 bemHble OykBbl. [lonmkapboHat
NPUMEHAETCA B PEKNaMHOM AM3aiHe. AHTMBaHAaNbHaA 3a-
LWWTa peKknamHbIX KOHCTPYKLMIA 0becrneunBaeTca 3a cueT Tak
Ha3blBaeMbIX MOHOJMIUTHBIX IMCTOB 13 NONMKapOOHaTa.

YaaponpouHas KOHCTPYKLMA cuTU-hopmara.

_

[In3anH nHTepbepa.
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OnTtryeckne gucKm

B Hauane 1980-x rogos komnaHua Philips npuctynuna K
pa3paboTke XpaHWIMLIA My3blKanbHbIX AaHHBIX Ha HOBBIX
HocuTenax — CD-anckax. B mowckax mogxoasuwero mare-
pvana obpatunnce K Bayer Material Science, cneuymanmcTsl
KOTOpOW BCKOpe CO3fdann NonvKapOboHaT, OTBevatolni
HeobxoauMbIM TpeboBaHWAM. TepMonnacT AosmkeH obna-
[laTb BBICOKOW TEKYYeCTblo, UTOObl ObICTPO 1 PAaBHOMEPHO
pacTeKkaTbCs BHYTPY GOPMOBOYHOM MATPULIbI, @ TakXKe Bbl-
COYaNWKMMM OMTUYECKUMM KayeCTBaMM 1 NPO3PaYHOCTbIO,
yTOObI la3ep MOT CUMTBIBATL C ANCKa LMOPOBLIE AaHHbIE Oe3
OWMNOOK. [NepBbIM My3blKanbHbIM anbOOMOM, BbIMYLIEHHBIM
Ha MoNMKapboHATHBIX AMCKax, CTan «The Visitorsl» rpynnsi
ABBA. 310 cnyunnoch B 1982 rogy 1 03HaMeHOBano Hayano
aKYCTMYECKOW PEBOSMIOLIMN B MY3blKallbHOM MUPE.

MonnkapboHaT HaBcerga M3meHun cohepy ONTUUYECKMX
XPaHUAWLL [aHHbIX. Tenepb K3 Hero BbiMyCKaloT AWCKM
6onbLoi emkocTV — DVD, Ha KOTOPbIX MOXHO 3amnmncbiBaTb
npaKkTUYecKkn nobblie AaHHble B LMPPOBOM GOpMaTe, NCKM
Blu-ray ana BMgeo BBbICOKOW UETKOCTW, OXKMAAET BbIXOA Ha
pbiHOK 500-rurabantHoro Hocutensa TapestryTM. Monukap-
GOHaTHble AWCKM M MNEHKM NPUMEHSIOTCA ANA XPaHeHWUs
NHOOPMALINK, 3aNMCAHHOW ronorpaduuecknm Crocobom.
Takas 3anucb AOMYyCKaeT OrpOMHble obbembl MHGOPMALUM
1 3aWWNTY AAHHBIX OT HECAHKLMOHMPOBAHHOO AOCTYMa.

lpynna ABBA.

Oneof usis crying
Oneof usis lying

In her lonely bed
Staring at the ceiling

Whishing she was somewhere else instead. ..

JNeKTPOHKKa

BypHoe pa3BuTie pazHOOBPa3HbIX INEKTPOHHDBIX YCTPOWCTB
AnA GbITOBOrO NMPUMEHEHWA 1 X MUHMUATIOPU3aLMA nNpeao-
CTaBUIM NPaKTUYeCKy BeCcKoHeuHyo obnacTb Ana UCMonb-
30BaHWA nonvkapboHata. TpyAHO Ha3BaTb COBPEMEHHbIN
rapxer, roe 6ol He 6bINO yacTeit w3 3Toro matepuana. 113
HEro AenatoT Kopryca 1 pasfinyHble BUAbI NMOKPLITUIA ANA
AOMALIHMX KOMMbIOTEPOB, HOYTOYKOB, KapMaHHbIX [1K,
CMapPTHOHOB, MOOMIbHBIX TenedOoHOB, MpPOUrpbiBaTeneil.
HepnasHO NMoABWNach HOBaA TEXHOMOTNA 3aLLMTbI YCTPOWCTB
— 0bopaurBaHMNE 1X B TOHUANLLYIO NPO3PAYHYIO MNEHKY 13
nonvkapboHata. 3TO MO3BONUIO MPUMEHUTL TEXHONOTUIO
touch screen nouT Ha BCEX MUHMATIOPHDBIX YCTPOMCTBAX.

Mpw pa3paboTke NMacnopToB HOBOIO BWUAA Takxe He 06o-
wnocb 6e3 nonukapboHata. bromeTpuyeckmin nacnopt
npeacTaBnsAeT coboW  TOHKMIA  KyCOK MHOFOC/IOMHOMO
nnactvka Hanofobue 6aHKOBCKOW KapTbl CO BCTPOEHHbIM
BHYTPM Unrom, rae yayT 3anmcaHbl NepcoHanbHble JaHHble
Bragenbua. B uenax 3awumTsl OT NOAAENKM C/IOM NO3BONAI0T
3anmcaTb MHOXECTBO APYron MHGOpMaLmK, Mo KOTOPOii
6yneT NponcxoamnTb naeHTMdUKauma nacnopTa.

CoBpemeHHasA aNeKTPOHWKa, rafXeTbl, HOYTOYKM.
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ABTOMOOWMNE — 1N aBUACTPOEHME

MonvkapboHaT HaxOAWT NPUMEHEHME B aBTOMOOMNECTpoe-
HUW: €70 MECTO TaM, TAE HyXHO CYNePnpoOYHOe, MPO3PaUHOE,
HO nerkoe vsgenve. V13 Hero AenaioT Gapbl, CTEKNA, IOKN.

M300peTaTen BCEBO3MOMXHbIX KOHLEMNT-KAPOB MOMobumm
NoMMKapOoHaT, B TOM UKCIIE, U 3a TO, UTO emMy NIerko NpuaaThb
Hy>KHyto dopmy. Ha »Kenesckom aBTocanoHe 2007 roga npo-
n3Ben Gypop KoHLenT-Kap exasis LWBENUAPCKOWM KOMMaHUM
Rinspeed — HacekoMoMoaobHbIN aBTOMOOUb C MOMHOCTBIO
NPO3PayHbIM KOPMYCOM U IHWLLEM, BbINOIHEHHBIMU 13 Ma-
KposoHa. V13 Hero e caienaHbl LWNaHroyTsl 0O00UX CUAEHNI
MaLUWHBI, CEHCOPHbIE MPUOOPHBIE NaHenNw. 3a CYeT MHOXe-
CTBa NNacTUKOBbIX AeTanen exasis BecuT Bcero 750 Kr, UTo
npu MOWHOCTY B 150 NOWaAnHbIX CUT AENaeT ero CPOAHM
CNOPTMBHbLIM Mogenam «[lopuues.

TioHWHr-aTenbe Lorinser pa3paboTano yHMKanbHble Konec-
Hble anckin Radurra. OCHOBHasa 4acTb Koneca cfenaHa u3
cneumnanbHO 06PaboTaHHOIO aMoMUHUA 1 MONMKapOOoHaTa,
YTO MO3BOMIMMIO CO3AATb OYEHb MPOYHYID M NErKyl KOH-
CTPYKLWMIO BECOM BCero 14-17 Kr BMeCTe C MOKPbILLIKOW. JKC-
KIIO3MBHbIV aKceccyap AN1A aBTO CPaBHMBAIOT C afiMa3amu B
NNaTMHOBBIX Yacax v NpogatoT no uere 5000 $ 3a anck.

B pe3ynbrate NOABMNOCH AENCTBUTENBHO YHUKaNbHOE Kone-
€O — NPoYHoe, besonacHoe 1 KpacuBoe.

[Nnckm Radurra 13 nonukapboHara.

HoBblt MaTepran He 0boLIEeN CTOPOHO 1 aBUAKOCMUUECKYIO
OTpacb. V13 Hero aenanu 1 NPOAOIKaloT fenatb cTekna Ana
LWNEMOB NETUMKOB 1 KOCMOHABTOB, UAMIOMUHATOPbI B KOC-
MUYECKMX Kopabnax, KabuHbl camoneTos. [nacTnyeckme
YAAPOMPOUHbIE BO3MOXHOCTM MONIMKapOboHaTa npeKpacHo
JEMOHCTPUPYET NPUMEP 13 BOEHHOW obnacTu. B 2005 roay
Ha BOOpYyKeHWM BoeHHO-BO3ayWwHbIX cun CLUA nosasmnca
HOBbIV UCTPebuTenb dupmbl Boeing — F-22 Raptor. Kynon
KabuHbl NNoTa 3TOro camorneTa CAenaH M3 BbICOKOOMTU-
ueckoro nonukapboHata 6e3 obblYHbIX 1A Takoro pofa
CKPENAAIOWMX KOHCTPYKUMA WA APYIUX MeXaHWUYecKmx
coeMHeHM. Ha cerogHAWHNMIA geHb — 310 camoe bonblioe
no niolaamn n3nenne n3 cCGopMmUPOBaHHOTO NOMKapboHa-
Ta.

OnTrKa

B Hauane 2000-x rogoB 13 nonvkapboHaTa CTanv Aenatb
SINH3bl ANA MPOMBILLNEHHBIX OYKOB, KOTOPbIE 3allmLyany
rmas3a BO Bpems Pa3fnyHbiX paboT. Takne NvH3bl NpoyHee
JINH3 W3 APYrvX NNAacTUKOB B AECATKM Pas3, Npv yaape OHW
He pa3feTtalTcA Ha OCKOMKM, WX TpygHee nouapanaThb.
Co BpemeHeM MonMKapboHaT CTanu MCMoNb30BaTh U ANd
OYKOBbIX JIMH3 TMOBCEOHEBHOrO HoweHus. OHK nerye,
TOHbLUE 1 bonee 6e30MacHbl, Yem CTEKMAHHbIE NNH3bI. W3-
33 CBOMX 6e30MacHbIX KauecTB MonmkapOoHaTHbIE NNH3bI
nonynAapHbl ANA AETCKUX U CMOPTUBHbLIX OYKOB, CTeKNa ANA
MOTOLIMKNETHbIX 1 BOAONA3HbIX LWIEMOB, AAXKe WAEMOB AN
KocMmnyecknx ckapaHapoB. B CLUA yeTBepTb BbIMyCKaeMbIx
Q1A OUKOB NINH3 — NMONMKapOOHATHbIE.

s

Boeing F—Zi-RaptorA

>
N

OuKK, MACKM 1 LWAEMbI.



34

MenonuyHa n getckme ToBapbl

MoYTM OfHOBPEMEHHO C 3MEKTPOHMKOW MNOnMKapboHaT
3aHAN APYTYI0 BaKHYIO MPOMBIWNEHHYIO HULWY — MEANLMH-
CKUX VIHCTPYMEHTOB. DTOMy CrMOCOOCTBYeT ero Xxopolas
61OCOBMECTUMOCTD, TO €CTb OH HE BbI3bIBAET VIMMYHHOTO
OTBETa OPraHM3ma, He TOKCUYEH W, HACKOMbKO M3BECTHO Ha
CEroAHAWHWNIA 1eHb, HE NMPUBOANT K KaKUM-TMOO UHBIM He-
XenaTenbHbIM M3MEHEHVAM B UeTOBEUECKOM Tere.

MonnkapboHaT CTan KOHKYPEeHTOM MeTamnsy U CTeKsy, no-
TOMy 4YTO COBMelLan B cebe CBOMCTBa 0OOWX MaTepManos
— MPOYHOCTb M MPO3PAYHOCTb, UTO KM3HEHHO HEOOXOAMMO
B KJIMHNYECKUX N AMArHOCTUYECKMX YCTPOMCTBAX, Tak Kak
obecneyrmBaeT NpsAMoe HabmoaeHWe 3a TKaHAMM, KPOBbIO 1
OPYTMM >KMAKOCTAMUW OpraHmn3mMa. Kpome Toro, nsgennsa 13
nonnkapboHaTa MOXHO NofABepraTb COBPEMEHHbIM CNOCO-
6am crepunmzaumun: YO, TepMnyeckomy v paanalmoHHOMY
BO30ENCTBUAM.

M3 cneumanbHbix MapoK I'IOJ'II/IKap6OHaTa, npouwenwnx
KNNHWNYECKMe NCnbiTaHrAa 1 pa3pelleHHbIX K NMpUMeHeHUo
B mMeanunHe, genatot Cbl/lﬂpry}OLLl,l/le S1eMeHTbl AnAa anna-
PaTOB «MCKYCCTBEHHAA MOYKa», pe3epByapbl ANA KPOBW,
MCNosib3yemble BO BPEMA orlepaumm Ha cepaue, TpoOakapbl —
NHCTPYMEHTDI 4114 yaaneHnA XUAKOCTEM 13 NonocTen Tena.

3 nonvkapboHata Makrolon(R) DP1-1805 npown3BoacTea
Bayer Material Science (nepsbii B Mupe nonvkapboHaT,
CTOVKMI K BO3AEVCTBMIO NUMUAOB) [AenaloT 6e3uUrosnbHble
COeaVHWTENN ANA UHPY3MOHHBIX CUCTEM, Yepe3 KOoTopble
6e30MacHO BBOANTL NNEKAPCTBa B BeHY, 3a6VPaTh KPOBb.

Ewe npumep: HOBeWlIME XMPYpPruveckne WHCTPYMEHTH
— MUKPOMUHLETHl 1 MUKPOHOMXHMUbI  KomnaHuy  Alcon
Grieshaber, noBopauuBaiolmeca B MobOM HanpaBneHun
33 CYeT BOMAHOB C TOHKOCTEHHBIMK MepemblYkamu, Haca-
MKEHHbIX Ha MX KOpMyca. DTN BOMAHbI U elle NATb YacTel B
JaHHbIX HCTPYMEHTaxX BbIMOSIHEHbI X MaKPOSIOHa.

—
Hawku «letpu».

[pyrne obnactu

He meHee BaxkeH NonnkapboHaT Ana noTpedutenbCKom npo-
MbILLAEHHOCTW. ECIM BHUMATENBbHO NPUIIALETHCA BOKPYT, TO
B NtoboI1 KBapTMpE WK odrce HAMAETCA HECKObKO Npef-
METOB 13 NONMKapOOoHaTa UK BELLEN, Iae OH MCMONb3yeTcA,
HanpuMep, WapuKoBbIe PYUKYM, KOMMbIOTEPHAA MbillKa, $o-
Hapuk Zipko. CnelmanbHble BbICOKOTEMMNEPATYPHbBIE MAPKM
MNCNONb3YIOTCA BMECTO MeTansia B yTiorax, rMaauibHbIX 40-
CKaX, YaMHUKaX.

MaTepwan, 0cobo yCTOMUMBbIN K AEACTBMIO CMIMPTOB, AT
Ha M3roToBneHre NPOOOK ANA BUHHBIX Oy ThINOK 1 6GOKaNoB.
M3 nonunkapboHata AenalT Pydyku v Kopryca Ana dnek-
TPUYECKNX NHCTPYMEHTOB: APeNen, 3NeKTPOMNM, HOXen. A
TaKXKe YNMakoBOUHYIO MeHKy, AeTann Ansa mebenu, eMmKocTu
ANA NUTbA, aKBaVPUYMbl I MHOTOE Apyroe.
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MwnpoBow CcnopT NoA Kpbilei
nonukapboHata

1. KuemnuoHaty EBponsi no ¢yt60my B [opTyranuu LwecTb
CTaAMOHOB OblM MOKPBITHI MONMKAPOOHATHBIMIL MCTaMMU
C ABYCTOPOHHel YO-3awmTton. Obulas nnouwafb NokpbITUs
COCTaBMMa 74 TbiC. M2,

2. K uemnuoHnaty Eponsl no ¢ytbony EBpo-2008 oTpe-
MOHTUPOBANM CTAAMOHbI U NMOCTPOUAN HECKOMbKO HOBbBIX
B MHcOpyke, 3anbubypre, KnareHdypte (ABcTpun) 1 bepHe
(Weeiuapws). Okono 34 000 m? nonvkapboHaTa MCNonb3o-
BasIN [1/151 3aCTEKNEHWA STUX COOPYKEHWI.

3. [na nokpbitva cTaamnoHa «eHban» B lNeknHe, nocTpo-
eHHoro kK OnnMnninckum nrpam 2008 r., ncnonb3osanu 25-
MM NofMKapOboHaTHble NaHenu. Obuiaa nnoLaab NOKPLITUA
cocTasnaet 6one 20 ThiC. M2,

CraguoH.
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4T0 Tarkoe
NoANKapOOHaTHbIE NNCTbI?

B CcTpoUTENbHbIX 1 apXMTEKTYPHBIX 3afjadax, rae TpedytoTcs
obnerueHHble, NPO3padHble Matepuansl (Kak Npaswno, 3To
FOPWU3OHTaNbHbIE 1 apOYHbIE MEePEeKPbLITUA), WNPOKO WC-
NOSb3YIOTCA NOMKAPOOHATHBIE NUCTHI. VX BbIMYCKAIOT ABYX
BUAOB: CTPYKTYPVPOBAHHbIE 1 MOHOJIUTHBIE.

CTPYKTYpPUPOBaHHbIN
nonnkapboHaTt

3TOT BMA NOMMKapboHaTa Ha3blBAIOT TaKKeE «COTOBLIM» U
«AYEUCTBIM» M3-33 €ro BHYTPEHHEW CTPYKTYpPbl, KOTOpas
npeacTasnseT cobo ABYX-, TPEX- WK UYETbPEXCIOMHYIO
KOHCTPYKLMIO, 3aMOHEHHYI0 60MbWMM KOMMUYECTBOM Mpo-
LONbHBIX NMepemMbluek (pebep kecTkocTu). Pebpa KecTKoCTu
MOTyT 0OPa30BbIBaTb KBAPAThl, TPEYTONbHUKN, KDECTOBbIE
CTPYKTypbl. B pa3pese Takve AMCTbl OENCTBUTENBHO Ha-
MOMWHAIOT MUesMHbe COTbl, OTCIOAA OHO W3 aHMMACKNX
Ha3BaHMW Matepurana — Honeycomb Polycarbonate. Apyrve
Ha3BaHWA, OTpaxalolwre CTPYKTypy MaTepumana, — Multiwall
Polycarbonate Sheet, Cellular Polycarbonate.

CoToBble I'IOJ'Il/lKap6OHaTH ble INCTbI..

i
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Bbicokas mnacTMyHOCTb M MPOYHOCTb CaMOro matepuana
[eNaeT BO3MOXHbBIM MOMy4YaTb 3KCTPY3MOHHBIM CMOCOOOM
JICTBI C O4YEHb TOHKUMK CTeHKamm (0,3-0,7 Mm) 6e3 noTepu
YOAPOMNPOYHBIX XapaKTEPUCTVK 1 B TO e BpemA C OYeHb
MasnbiM BECOM. 3a cueT 6OMbLIOro KonmMyecTsa nycToT BecC
NINCTa CHWKAETCA, @ 3HAUWUT, CHWKAeTCA 1 ero cebecton-
mocTb. CoToBasi CTPYKTypa MpuhaeT nonmkapOoHaTHbIM
KOHCTPYKUMAM  BM3YanbHYIO NErkocTb W BO3AYLIHOCTb.
Bce monbITKM NOAyUnTb Takme »Ke NNUCTbl U3 OpYrx CBETO-
NPONyCKaloWMX MaTePUanoB He YBEHYaNUCb YCMexoM, B
YaCTHOCTW, MPW MCMOMBb30BaHMM 1A STUX LieNew rpaHyn no-
AMMETUAMETaKPUAATa (OprcTekna) NUCT C TaKUMK TOHKUMM
CTEHKaMW He MOXeT ChopMMpOBaTbCA MOC/e BbiXxoda W3
FOMOBKM 3KCTPYAEPA W3-3a MOBBIWEHHOM XPYNKOCTA U TyT
e nomaeTca. [103TOMy COTOBbIE INCTHI 13 OPrcTekna MMetoT
OYeHb TONCTble CTEHKM (bonee 1 Mm) — 3TUM obecneymBaeT-
CA MPOYHOCTb JIUCTa, HO TakxKe yBenuumnsaeTca ero sec. [pwu
MCNONb30BaHUM MOAMNPONMAEHa COTOBbIE NNCTbI XOPOLIO
NOJYYalOTCA, HO HEBO3MOXHO A0OWTBHCH WX BBICOKOWM MpPO-
3PaYHOCTY M3-38 OCOBEHHOCTER XMMMUYECKOTO CTPOEHMA
maTepwuana.

Mpow3BOANTENM BbIMYCKAIOT B OCHOBHOM NaHemN TOMLMHOM
oT 4 1o 35 Mmm. OHKM MOTYT ObITb MPO3PaYHBIMK, LIBETHBIMM,
a TaKXe Pa3HOLBETHbIMM, KOrha Hapy»KHble MOBEPXHOCTU
OKpallieHbl B pa3Hblit LBeT. [11acTUYHOCTb NonmkapboHaTa
no3gonAeT (GOPMUPOBATb COTOBblE JIUCTBI  PA3IUYHON
KOHOUIypaumm (3ursaro- 1 BoNHOO6pa3sHble), a Takke npo-
GUNMPOBaHHbIE TNCTBI.

B cOTOBbIX NaHeNAx BCe nofe3Hble KayecTsa NoankapboHaTa
COXPaHAIOTCA, @ 6rarofapsa Moo BHYTPEHHER CTPYKTYpe
NOABNAETCA UMbl PAA HOBbIX KaYeCTs:

1) W 6e3 Toro xopouas Temnno- 1 3ByKOU30NALMs MonmKap-
6oHaTa YBENMUMBAETCA 3a CYET BO3AyXa, HaMmoHAOWEro
MyCTOTbl NOAMKAPOOHATHOW NaHenu.

2) KOHCTPYKTMBHYIO MPOYHOCTb MO OTHOWEHMIO K Becy
NpPWAAIT MHOrOUKCNeHHble pebpa KecTKoCTn, 0bpasyioLlme
AYen BHYTPW MaHenu. 3a cyeT 3TOro naHenb BblAepKMBaeT
HonbluMe BeCOBbIE HArpy3KM, Yem CTEKSO.

3) TlaHenu coToBOro nonmkapboHaTa 06M1afaloT BbICOKON
CTerneHblo NPO3payHoOCTV. Havbonee ToHKME U3 HKX MPO-
MycKaloT [0 85 % BMOMMOrO CMeKTpa, UTo NpUonmKaeTca K
nokasaTenam Ana CUANKaTHOro CTekna.

4) CoToBadA NaHenb BECUT MEHbLLE, YeM aHaNOrMNYHbIe MPO-
AyKTbl. YaenbHbI BeC nonnkapboHata ot 0,8 go 4,0 Kr/m?.
3T0 B 6 pa3 nerye cTekna v B 3 pasa nerde akpwna.

5) MaHenn [OCTaTOUHO rMOKME, YTO MO3BOSIAET NPUMEHSATH
VX B KOHCTPYKLMAX CIIOKHOW reOMETPUUYECKOW GOPMBI.

6) OT yaapa COTOBbIV MOMMKAPOOHAT He pasneTaeTca Ha
OCKOJIKM, UTO TakKe faeT eMy npeuMyLiecTso nepen cTe-
K/IOM.

Cmpykmypupo8aHHeIti nonukapboHam enepable co3oanu
8 V3paune 8 cepedure 1970-x 20008. B mo epema MHo2ue
KOMNAHUU UCKGnU a/lbmepHamusy Cmeksly 8 Kayecmee
KOHCMPYKUUOHHO20 MAamepuana U 3KChepumeHmupo-
84U C niacmukamu. Yoadya e smom Oene yselbHynace
monoodou ¢pupme Polygal, enadeswel 8 kubyue Ha cesepe
CMpaHsl  HEGObWUM  SKCMPY3UOHHLIM  3a8000M 0714
8bIpAOOMKU NYCMOMHbIX NJIUM U3 NOUNPONUNeHa. B
1976 200y Ha Polygal Hauanu ceputo oneimog ¢ nonukap-
60HAMOM — HOBbIM 0715 MO20 8pemMeHU MamepuaIom
UHXEHEePHO20 K/acca, Komopele 8CKOpe 3aKOHYU/IUCH
uszobpemeHuem comossix naHeneu. Polygal cman nepeoti
hupmol 8 mupe, npednoxusuiedti peiHKy comossiti Nosu-
KkapboHam.

®abro KauaHm
leHepanbHbI AvpekTop OMIPA

Om nepgoeo nuya komnaHuu OMIPA

lMuoHepckoe HauduHaHue Polygal He cocmosnoce 6ul 6e3
compyoHudecmaa ¢ umaneaHckol gupmol OMIPA. Kak
€030a8as1CcA COMOBbIL NOAUKAPOOHAM, pacCKazblsaem 2eHe-
panbHbil dupekmop OMIPA ®abuo KauaHu.

B Hauane 1970-x 20008 ¢upma Polygal npuobpena y OMIPA
3KCMPY3UOHHYIO JIUHUIO 0719 U320MOsseHus naqenel U3
nosunponuneHa. V13 nonunponuneHa cobupanuce 0enams
AWUKU 0n1A pykmos. Ho pbIHOK HE OMKIUKHY/ICA HA 3my
npodykyuio, u 8 Polygal cmanu uckams Hogoe npumeHeHue
KynieHHOMy kcmpyoepy. [locie KoHCyiemayuli ¢ UHxeHe-
pamu OMIPA no nosody nepepabomku nonukapboHama,
Polygal npucmynunu k ucneimarusam. llepgeie nonLiMku 3a-
KOHYU/IUCh Heydadel — CIULIKOM MAaneHbKul OKasasncs 8bixo0
u3denud. Yqumsl8as, 4mo 8 mo 8pems noaukapboHam 6wl
0YeHb 00pOUM MAMepuanom, NPOOYKUUS He OKynuIacs bebl.

Ho uccrnedosaHus npodomxanuce, 8 KOHUe KOHU08 060pydo-
8aHue yoaa0Ce HaACMPOUMb HACMOJILKO MOYHO, YMO 8bINYCK
€oMo8020 nonukap6oHama cocmosncs, u Polygal ycnewHo
8bILIEST HA PbIHOK €O c80ell npodykyued.

C mex nop OMIPA nudupyem 8 obnacmu npou3goocmaad Kc-
MpPy3UOHHSIX IUHUL 0718 nonukapboHama.

B nocnedyrowjue 20061 OMIPA 3aHUManace ycogepuieHcmaso-
8aHUEM mexHOo2UU. K npumepy, Cyuecmeosana cepoe3Has
npobniema, Mewasuwias passumuio pelHka noauKapboHam-
HbIX IUCMOB, — 0mM 071UMesbHO20 NPebbIBAHUA HA CONHUE /-
CMbl MEPANU CB0U MexaHuYeckue ceolicmea u xeamenu. Ho
KomnaHua OMIPA ee pewuna — mel uzobpenu YD-3aujummoll
c100 0719 NOUKAapOOHAMHbIX TUCMO8.
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MoHONUTHbIE
NoANKapOOHaTHbIE NNCTbI

MOHONNUTHBI NONMKaPOOHAT — 3TO CM/OWHOM NoanMMep-
HbI INCT 6e3 BHYTPEHHMX MyCTOT. BHelHe OH HanomuHaeT
00bIYHOE CUMKATHOE CTEKINO, TOMbKO Jierye W MnpouHee.
Ero cobCTBeHHO M CO3Aanyt Kak anbTepHaTWBy TsKenomy
U XPYMKOMY CTeKny. JINCTbl MOHOMMTHOIO MoMvKapboHaTa
BbIMYCKAKOTCA Pa3nyHbIM NO TonwmHe — 0,75 - 40 mm,
UBETY, CTPYKTYpe MNOBEPXHOCTU M pasmepam. OHW MoryT
ObITb Tak»Ke MHOTOCOVIHBIMM. Hanprmep, BepXHWiN — BHeLL-
HWUI — CNIOW MMEET MaTOBYIO MW LWEePLIaBYto MOBEPXHOCTb,
BTOPOW COW He nponyckaeT YD-13nyyeHre, a TpeTui ClIon
npeacTaBnseT coOoV MOHOMMTHBIN NMONMKapOOHAT, KOTOPbIN
obecneyrBaeT BCel KOMMO3ULUM BEICOKYIO MPOYHOCT.

Ha pbiHKe NoMb3yOTCA TakKe CNPOCOM MOHOMMTHbIE CTI
C [BYXCTOPOHHeln YD-3awmton. Kpome 3TOro, mpousso-
AuUTenn NpeanaralT NamMMHMPOBaHHbIE NUCTHI (NyneHenpo-
61Baemble), C yCMNEHHOW NMOBEPXHOCTBIO OT MeXaHWUYeCKmx
BO3AENCTBUN.

MoHonuTHble HOﬂVIKap6OHaTH ble INCTbI.

HecmoTpAa Ha MOHOMUTHYIO CTPYKTYPY, JUCTbl OCTAlOTCA
[AOCTaTOYHO NIErKMMKU, HO OCHOBHBIM MX MPEVMYLLECTBOM,
onpenenvBWUM COBCTBEHHO Cdepy WX MPVIMEHEHMs, AB-
NAETCA VX Ype3BblYaliHas yaapHas CTOMKOCTb — 95 H/mMM2.
370 B 250 pa3 bosblie, Uem y CTeKNa TOW e TONWMHBIL. JTucT
TONWMWHOM BCEro 4 MM Henb3fA pas3buTb MOOTKOM. [ioc K
3TOMY MOHOJIUTHBIN MOMMKAPOOHAT COXPAHAET BbICOKYIO
NPO3PaAYHOCTb, MOSTOMY €ro MPUMEHAIOT MPU OCTEKNEHUM
3AaHUI N KOHCTPYKUWIKA, KOTOpble nofsepraotca 6osb-
WMM YOAPHBIM Harpy3Kam, HanpumMep, TEHHUCHBIX KOPTOB,
aBTOOYCHbIX OCTAHOBOK, LUMTOB ANA CTPaXel npasonopsaa-
Ka MM B KayecTse 3alMTHOrO OCTeKNeHWA 3aaHni. Kpome
TOrO, BbICOKAA TeMNOCTOMKOCTb MOMvKapboHaTa Mo3BonAT
MCMONb30BaTh NOMMKAPOOHATHBIE NIUCThI B KaYeCTBe CBETO-
paccevBaTenei ans ynnyHbix GoHapei.

Elle ogHa 0co6eHHOCTb MOHOMUTHBIX IMCTOB — MacTny-
HOCTb, Gnarofiapsa KOTOPOW 13 HUX NErko co3aaTb GUrypHble
n30enva MeTOAOM XONOAHOW WM ropadvern GOPMOBKM.
MoxHo cenaTtb HebGOMbLION Kymon LEanKoM Wnn 4YacTb
KpYMHOro Kynona, npamuay, BOHUCTYI0, 3Ur3aroobpasHyio
MOBEPXHOCTb, COTHYTb SINCT MOZ YITIOM UM BbIFHYTb €ro.

MOHONUTHBIM NONKKaPOOHAT NPUMEHAIOT B CTPOUTENLCTBE
Tam, rae Hemnb3A SKOHOMWTb Ha 6e30MacHOCTL 1 TpebyeTcs
Co3faHne KPYMHbIX MW CIIOXHBIX KOUBOMMHENHbBIX CBETO-
NPO3pPayHbIX KOHCTPYKLUWA.
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BM,D,bI CTPYKTYP COTOBBIX JINCTOB N3 HOﬂl/IKap6OHaTa

Cmpykmypa nucma

CoTOBbIV NONMKAPOOHAT — 3TO IMCTOBOW NNACTUK, ObneryeH-
HbIIA, MO CPaBHEHMIO C MOHOMMTHbBIM, 33 CYET OCOOON CTPYK-
Typbl (pUC. 1). OH COCTOUT K3 2-X BHEWHWX MAACTUH, MEXY
KOTOPBIMY BO3MOXHO Hanuuue BHyTPeHHWX bonee TOHKUX
nNacTMH  NoNMKapboHaTa, COeAMHEHHbBIX BHYTPEHHKUMM
NPOAObHBIMA WM AVArOHaNbHBIMK pPebpamm XeCTKOCTH,
OPWUEHTUPOBAHHBIMI B HaNPaBneHUn AVHbI IMCTa. 3a cueTt
3TOro NNCT 0bnagaeT HeobbIUaNHOM MNACTUYHOCTBIO, N1ErKO-
CTblO V1 OAHOBPEMEHHO NMPOYHOCTHIO. Ha COBPEMEHHBbIX IKC-
Tpyaepax MOXXHO CAeNaTh JINCT C OYEHb TOHKUMM CTEHKaMM
(0,3-0,7 Mm) 6e3 NoTepU YAapOMNPOUHBIX XaPaKTEPUCTUK 1 B
TO K€ BPeMA C OYEHb MasbiM BECOM.

BOB,ElyX, conepmau.tmcn B MyCTOTaX mMexady Cnoamu nncTa,
obecrneyrBaeT ero BbICOKME TENNON30AALNOHHbIE CBOM-
CTBa, a pe6pa HKeCTkoCTn — 6OJ'|I:LLlyIO KOHCTPYKTMBHYIO
MPOYHOCTb MO OTHOWEHWIO K BECY.

Manbin BeC nMCTOB MO3BOMIAET CO3[aBaTb fnerkne, opu-
TMHANbHbIE W 3MeraHTHble KOHCTPYKUMKM 1 NMPOU3BOAUTL
MOHTaX 6€3 MOoAbeMHbIX MEXaHW3MOB. bonblias anvHa
mcta (12 M) NO3BOAAET MOKPbIBATh 3HAUMUTENbHYIO MNIO-
wanb KOHCTPYKUMIA, a rMOKOCTb MO3BONSET MOHTUPOBATL
KOHCTPYKLMW CNOXKHOM reoMeTpryeckorn Gopmbl (apouHble,
CBOAYATHIE 1 AP.).
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Puc. 1 Pa3HOBMAHOCTM CTPYKTYpP COTOBbBIX IMCTOB

13 NnonvikapboHata

CTpyKTypa anemMeHTapHOM AYENK COTOBOMO NIUCTa M3 MO-
n1kapboHaTa ABNAETCA OCHOBHbLIM MapaMeTpPOM, KOTOPbIN
onpeaenaeT Guanyeckme 1 MexaHUyeckre CBONCTBa NNCTa.
K MexaH1uecKMm CBOWCTBaM OTHOCATCA CNOCOBHOCTb UCTa
NPOTVBOCTOATb PA3ANYHbBIM HArPYy3Kam, CTORKOCTb K 13ruby
M CTOMKOCTb K caBury. K ¢pusnyeckmm OTHOCATCA Tenno-
nepefava, CBETOMNPOMyCKaHne, LyMOU3ONALMUA 1 YARNbHbIV
BeC. Bce 3TV napameTpbl HAXOAATCA B HETKOW 3aBUCHMOCTY

Apyr OT apyra.

OueBWAHO, YTO MPW Manblx TonwmHax 4-10 MM KCNONb-
30BaTb AMArOHaNbHbIE MEPErOpPOAKM He LienecoobpasHo,
MPOYHOCTb, YAEeNbHbIA BEC U CBETONPOMyCKaHMe npu
H-06pasHol CTpyKType Ha 3TUX TOAWMHAX ONTYMANBHO.

Tak, 3a cuet yBenmyeHnA BHyTpeHHel;l LlOCTyI'IHOI;I nnowagmn
MeXxay BHeWHUMK CTEHKaMK NINCTa Ha TONWKMHaxX OT 16 Mm
MMeeTCa BO3MOXHOCTb YCTaHOBWTb BHYTPEHHWE Mnepero-
PoaKM ANnA N3IMeHeHnA CBOWCTB fINCTa.
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Bnvdanne cTpykTyp

COTOBbIX JICTOB

Ha QU3MKO-MEXaHWJecK e
XapPaKTePUCTIKM NPOAYKLIMM

CBOWCTBA COTOBbIX NINCTOB M3 MOAMKapOOHaTa 3aBUCAT OT
CTPYKTYpbl COT. KonmyecTBo, TOMWMHA W PaCrONOXKeHVe
pebep B COTax CyLLECTBEHHO BAVAIOT Ha Tennodusnyeckme,
OonNTUYeCKMe, MPOYHOCTHbIE CBOWCTBA /IMCTOBOTO MOMW-
KapboHaTa. Ha pbiHKe COTOBbIX JIMCTOB W3 MonvKkapboHaTa
npefcTaBneH  LWMPOKWA  aCCOPTUMEHT € PasIMUHbIMM
BuAaMy COT. OHM MMEIOT Ty WM MHYIO NPEANOYTUTENBbHYIO
00M1aCTb MPVMEHEHWA B 3aBMCKMMOCTM OT MX CBOWCTB. Of-
HaKO 3a4acTyto JOCTVIKEHWE NyULIMX PE3YNLTAaTOB B OAHMX
XapaKTEPUCTMKAaX MOXET MPVBECTU K YXYALWEHWIO OPYriX,
Hanpumep, BbICOKaA MPOYHOCTb NIMCTa MOXET COMPOBOX-
[aTbCA yBENMYEHVEM MaTepVanoemMKoCTy, Beca, YMeHb-
LeHVemM CBEeTOMpoHMLaeMoCTh. [lo3Tomy npefcTasnAer
MHTepecC pa3paboTka Mn BbIOOP U3 MMEIOWMXCA Ha PbIHKE
COTOBbIX JINCTOB M3 MONMKapOOHaTa C ONTHMANbHBIM Coue-
TaHVeM KenaTesbHbIX CBOVICTB, KOTOPble MOrM Bbl OTBEYATH
noTpebHOCTAM AOCTAaTOUHO LIMPOKOTO Kpyra notpebutenen
C Pa3nNMUHbIMK TPEOOBAHMAMM K MaTepuany.

Cneunanuctel komnanmm SafPlast Innovative (OO0 «Cad-
MnacT») 1 KazaHCKOro rocyaapcTBeHHOro TexHOoNorude-
CKOTO yHMBEpCUTETa MPOBENW WCCIEeA0BaHMA COTOBbIX
NIMCTOB 13 MonvkapboHaTta Mo KOoMMfekcy napameTpos:
HanpskeHHO-1eOPMUPOBAHHOE COCTOSHKE, OMTUYeCcKoe
CBETOMNPOMyCKaHwe, yaenbHbl BEC.

Bblnn paccMOTPeHbl NoNMKapOOHaTHbIE NUCTbI TONWWHON 16
1 32 MM C Pa3IMYHBIMK BMAAMM COT, MOKa3aHHble Ha puc. 2
1 puc. 3.

Puc. 2 BapmnaHTbl npodurnein snemeHToB COTOBbIX

mcToB (16 mm)

K
K

P S LA TN
’ N
& i
N R ] N
3)
4

" W L6 4
N A4 L2

Puc. 2 BapvaHTbl npodunelt 3nemMeHToB COTOBbIX
MCToB (32 Mm)

CoToBble UCTBI C Pa3NIMYHbIMM BapMaHTaM COT OLEeHW-
Ba/MCb MO MPOYHOCTK, KECTKOCTN, MaTePnaioeMKoCTn U
CBETOMPOHNLAEMOCTI.

Mpu olieHKe MPOYHOCTY 1 KECTKOCTU INCTOB BBl Paccmo-
TPEeHbI ABa BapMaHTa MPUNOXKEHNA Harpy3Ku:

a) pPaBHOMEPHO pacrnpefeneHHas No NOBEPXHOCTU Harpy3-
Ka [eCcTBYeT Ha IMCT ceepxy (puc. 4);

6) paBHOMEPHO pacrnpefeneHHasa no [AvMHe N1CcTa Cuna
LeCTBYET B BEPXHEM Yy Npoduns coTbl (puc. 5).

q

ERNEEEEEXN.

h 4

Puc. 4 Puc. 5

Takasa cxema OTBeYaeT BO3AENCTBMNIO CHErOBOW W BETPOBOM
HarpysKky Npu OCTEKNEHUM FOPU3OHTANbHbBIX U HAKIOHHbBIX
MNOCKMX, @ TAKXKE BbINYK/bIX MOBEPXHOCTEN.

Non OencTBMeM HOPMANbHOW pPacnpefeneHHON Harpysku
OUEeHMBanach NPOYHOCTb U KECTKOCTb 3N1EMEHTOB COTOBOW
CTPYKTYPbI, @ TaKxe NCTa B LieNOoM.
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OnpefeneHre NPOYHOCTHBIX XapakTepPUCTUK COTOBBIX MO-
NMKAPOOHATHbBIX NIMCTOB MPOW3BOAMIOCH C MOMOLLbIO aB-
TOPCKOrO MakeTa NPUKNaAHbIX NPOrpamM, pas3paboTaHHOro
Ha OCHOBE BapWaLMOHHOTO MeTofa pacyeTa COCTaBHbIX
000/104EYHBIX 1 CTEPXKHEBBIX KOHCTPYKLNIA.

CpaBHVITeJ’IbHaH CBETOMPOHNLAEMOCTb NINCTOB C pPasnny-
HbIMW BMOaMW COT OUeHKBanacb no BeiMymHam noTepb B
pe3ynbrate OTpaxeHnda ot Ka)K,ELOIZ NOBEPXHOCTN COTOBOIo
NNCTa NP HOPMalbHOM NMafeHnK nyya eCTteCTBEHHOIo CBe-
Ta /1 B pe3ysibTaTe CBETOMNOMOLWEeHNA MaTepralioM NnNCTa.

OCHOBHble pe3ynbTaThl PacUeToB CBEEHDI
B Tabnmuax 4 u 5.

Tabnuua 4. PacueTHble napameTpbl COTOBbIX IMCTOB TOMLMUHOW 16 MM

HopmanbHada Harpy3ka HanpsaxeHus v
Bupg [nowaab ceyeHus, CeeTtonpo-
cory | HanmpsxeHns v HanpsikeHws v Aedopmauma npw e nycKaHme, %
nedbopmauma nucta | gedopmauma CoTbl capure CoTbl
G =48Ma, G =192MMa, G =-255Ma,
1 . > i 14777 63
W =-123cm W__ =00134cm W __ =00037cm
O =56Mra, O =-178Ma, O =-254Ma,
2 max max max 9360 64
W =-1 A48 cm W . = -0,022 cm W = 0,0043 cm
O =68Mra, O =1139Ma, O =-04Ma,
3 max max max 7360 70
W . = -1,69 cm W . = -0,222 cm W . = 0,111 cm
O =56Ma, O =-422Ma, O =-3,17 M,
4 max max max 13650 68
W =144cm W __ =-0,0602 cm W,_ =0011Tcm

Tabnuua 5. PacueTHble NapaMeTpbl COTOBbIX INCTOB TOMLWMHOW 32 MM

HopmanbHaa Harpy3ka HanpseHuis v
Bua [Mnowaab ceveHus, CeeTOnpo-

coThl | TanpskeHns u HanpsaxeHua n Aedopmauma npn e nycKaHve, %
Aedopmaunsa nicTa | AedopmaLia coTbl casure COTbl
O =31Mla, O =69 Mg, O =-812Mla,

1 mex mex mex 180684 50
W_ =0652cm W _ =0131cm W =00271cm
O =32MMa, G =413Ma, O =-943 Mla,

2 mex mex mex 14857,5 51
W =0723cm W =0,102cm W =00421cm
G =313Ma, G =612MMa, G -13,2 Mg,

3 o o ° 17568,6 50
W __ =0,704cm W =0174cm W =054cm
G =485 MIa, G =735MIa, G =-135MIa,

4 e mex e 131334 50
W__ =0998cm W, =0282cm W _=89cm
O =378Mrla, O =184,2 MMa, O =-942Mrla,

5 max max max 17062,5 53
W, . =0827cm W, __ =0640 cm W,__ =00355cm

AHanu3vpys pesynbtaThl, NPeACTaBNeHHbIE B Tabnuue 4, no
CTPYKTypam 16 MM NMCTOB, ClleAyeT OTMETUTb, UTO COTOBbIN
nonukapboHat ¢ cedeHvem N1 obnagaeT Hambonbliemn
NPOYHOCTBIO Kak NUCTa B LIENIOM, Tak U COTOBOW CTPYKTYPbI
npu BCex BUaax HarpyxeHua. OaHaKo BeC 3TUX INCTOB Hau-
60nbLLIWIA 113 aHANN3MPYEMBIX.

CoToBble MCTbI C ceyeHrem N2 ABnATCA BTOPLIMM MO
MPOYHOCTY NOCTe NUCTOB C cevyeHnem NO1 u obnafatoT Ao-
CTaTOYHO MasibiM BECOM.

JIncTol ¢ ceyeHmamm N3 1 N24 MEIOT MEHbLLYIO MPOYHOCTb,
a No4 ele 1 ABNAETCA AOCTATOYHO TAXKENbIM.

JInctol ¢ cotamm N2 1 1 N°2 ob6napatoT NpUMepHO pPaBHOM
CBETOMPOHMLAEMOCTbIO, N93 1 N94 — OTHOCUTENIbHO MEHb-
Lwen.

Takum 06pa3om, COTOBble UCTLI C cevernem N22 obnagatot
HaWNYYLMM COYETaHMEM NMPOYHOCTH — XKeCTKOCTU — Beca —
CBETOMPOHMLAEMOCTH, YTO 1 MOBANANO Ha BIOOP CTPYKTY-
pbl COTOBOTO NCTa 16 Mm KomnaHuum SafPlast Innovative.

Mpn oLieHKe XapaKTepUCTUK COTOBbIX IMCTOB 6ObLIOW TON-
WKHbI (32 MM (Tabnnua 5)) 1 BbIbOpe NPeanoUTUTENBHOTO K
NPUMEHEHMIO ObINO NPVHATO BO BHMUMAHMWE, YTO A1 Takmx
JINCTOB KPUTUUHBIMM HaNPAXeHNAMU MOryT BObiTb Hanps-
KeHWs, BO3HMKatloWme npu AeiiCTBUM GOKOBOW Harpyskw,
Te. CABMre NoA AEMCTBMEM CHEroBbIX Harpy3ok. HavmeHb-
WAMW HAaNPSKEHWUAMN NPW CABUIE 1 GOMBLLION KECTKOCTbIO
00nafaeT COTOBbI NNCT C ceyeHriem NeT1. To3ToMY NNCTI
C ceyeHnem N1 LienecoobpasHee WCMonb3oBaTb ANs OT-
BETCTBEHHbBIX KOHCTPYKUWIA NO CPAaBHEHWIO C APYTMM CO-
TOBbIMW IMCTaMW.
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Novattro

3ALLNTHOE OCTEKJIEHUE

Novattro — maTepuasbl
oyayliero cerogHs!

MHOorue TexHMYecKe CBOMCTBA NONNKAPOOHATHBIX NIUCTOB,
a 3HauuT, N MNOTPebUTENbCKME KayecTBa, 3akaabiBatoTca
BO BpPEMs M3rOTOBNEHUS, MPUYEM BaXKEH Kaxkiblli TEXHO-
NIOrNYecKniA 3Tan: BUA WUCMOMb3yemMoro Chipbf, CTPYKTypa
N TONWMHA NNCTOB, HaHeCeHWe MOKPbITUIA, CheLmanbHble
n06aBKu ANg NpuaaHvs AOMOMHUTENbHbBIX CBOWCTB, Kpach-
Tenn. Ha KauecTBO NIMCTOB BANAIOT TaKKe OCOOEHHOCTH NMPO-
M3BOLACTBEHHOW NIMHWK, MOCNEAYIoLLMe UCMbITaHWA CBONCTB,
CNocob XpaHeHsA roTOBbIX IMCTOB.

Mokynasa felueBble NonvkapOboHaTHbIE NCTb Manomn3BecT-
HOMO MPOW3BOAWTENA, BCErfa CyL|eCTBYeT BEPOATHOCTb
TOrO, YTO MOKynaTeflb PackaeTcA B 3TOM. [oAa yepes Tpu,
a TO W paHblue, feleBbl ToBap NOTePAET CBOW MpuBIe-
KaTenbHbIM BUA W YacTb GYHKLMOHANbHBIX CBOMCTB: NCTI
MOXENTEIOT, MOKPOIOTCA MHOFOUYMCIEHHBIMIA LiapanyHamy,
TPECHYT. A 3HaeTe, NoYeMy 3TO MOXET NPon3onT? MoTomy
YTO INCTbI M3rOTOBUIIN C HAPYLLIEHUEM TEXHONOTUW.

VicxogHble nokasatenn Ana npov3BOACTBA
KaueCTBEHHbIX JIMCTOB

Cbipbe. OCHOBHbBIM CbipbeM NP MPOM3BOACTBE MONMKaP6O-
HATHbIX IMCTOB ABNAKTCA rPaHysbl NonMKapboHaTa. MoXHO
MCMOMb30BaThb U BTOPUYHOE ChIPbE, TO €CTb OTPAOOTaHHbBIE
NoMMKapboHaTHbIE TUCTHI. B nocneaHem ciydae CHUxaeTcs
CTOMMOCTb M3rOTOBMEHNS, HO B TO e BPEMS CHUXAKOTCA

I'IOTp€6I/IT€J'IbCKI/I€ cBomcTBa nuctos. OT TOro, YTO NCNONb-
3yeTCA B KadecCTBe CbipbA, HaNpPAMYO 3aBUCUT KayeCTBO
KOHeUHow npoaykunn. 13 Kakoro CblpbA N3roToBIEHbI NN~
CTbl, MOXHO JTErkO NPOBEPUTb BM3YyallbHbIM MyTEM — N3YUUNTb
JNCT Ha NPOCBET. Ecnm nuct 6bin nponsseeH 13 BTOPCbIPbA,
TO BHYTPW HEro MOXHO YBUOETb MENKMe BKpanneHns.

CTPYKTYpbl INCTOB. Y COTOBbIX JIMCTOB, B OTIMYME OT
MOHOMUTHbBIX, €CTb BHYTPEHHAA CTPYKTypa, obpa3oBaH-
HadA coyeTaHWem CoeB 1 TOHKMX neperopofok. OT Toro,
Kakas MMEHHO CTPYKTypa 3aloxeHa B JIMCTE, 3aBUCAT ero
dursnueckne v mexaHudyeckmne csoncTga. CyliecTsyloT ABa
OCHOBHbIX TWMA CTPYKTYP — H- 1 X-CTPYKTypsbl. VX Ha3BaHve
OTpaxaeT PUCYHOK pebep »eCTKOCTU, BUAUMBIA Ha cpe3e
nvcTa. EcTb 1 gpyrve CTPYKTYpbl, NpeacTasnsaiolme cobon
He3HauuTenbHble MoaNGMKaLIMN [BYX OCHOBHBIX.

H- 1 X-CTpyKTypbl OTAMYaloTca Apyr OT Apyra NpUHLMnn-
anbHO, Tak Kak OHM MPUAAOT NMCTaM PasvyHble CBOWCTBA.
TaK, MMCTbl C X-CTPYKTYPOW v TonwmHamm 16, 20, 25 1 32 mm
MpY CPaBHEHWW C NUCTaMM aHANOTUYHBIX TOALWMH, HO
MMeIoWMX BHYTPEHHIo H-CTpyKTypy, obnagatoT ayuwmmm
TENNONPOBOAHBIMI CBOMCTBaMM. Kpome TOro, OHW Cly»aTt
NYUYLWKMMM  3BYKOM3OMIATOPAMM,  MOCKOSMbKY — HaKMOHHble
CTEHKM, MayWME OT OLHOW HapyXHOW CTEHKWM K LpYrown,
MrpatoT Posb BOMHOBOAR. JINCTbI C X-CTPYKTYPOW BbIUIPbI-
BaIOT TakXe B XeCTKOCTV Ha Lenblx 25 9% Mo cpaBHEeHWIo C
H-CTpyKTyp1pOBaHHbBIMM IMCTaMM.

3awmTHble NOKPbLITUA. [1ONNKAPOOHATHBIN JIUCT, 13-
FOTOBNEHHDBIV 13 KAYECTBEHHOTO CbiPbA, BCE »KE AOSMKEH
ObiTb  MOABEPrHYT [OMONHUTENBHOW 06paboTKe, YTOObI
nyylle COMPOTUBAATLCA Pa3pyLIMTENbHOMY BO3AENCTBUIIO
OKpy»alolern cpefbl: COMHEYHOW paauauuy, nepenagam
TemnepaTypbl, MOBbILEHHOW BNaXKHOCTY, OCafKam. [ina Toro
uTObbI ChepeYb NMCTbl OT BO3AENCTBUA YNbTPadroneToBoro
U3MyYeHUA, Ha HWX HAaHOCWTCA TaK HasblBaembln YD-cnoi,
KOTOPbI MOrMOWaeT CBET B yNbTPadroNeToBOM nana3oHe.
3TOT CNOW NpefoxpaHsaeT matepwan oT Aerpagauunu. OT
TONWWMHB YD-CNOA 3aBUCUT GaKTUUECKM CPOK, B TeYeHwue
KOTOPOroO NonmMKapboHaT COXpaHAET CBOV NepBOHaYanbHble
dU3MKo-MeXaHMYeCKIe CBOCTBA.

CneyumanbHble fO6aBKMW. /1717 TOro YTOObI Y/yULWNTb NMOXKa-
pob6e30MacHble XapaKTEPUCTUKM NONMKAPOOHATHbBIX ICTOB,
npou3BoANTENV A0BABAAIOT B HUX aHTUMMPEHDI — BELLIECTBA
WY CMecK, NPeAoXpaHsIoLLMe MaTepuanbl OPraHUYecKoro
NPOUCXOXIEHMA OT BOCM/IAMEHEHWS 1 CAMOCTOATENBHOMO
ropeHus.

Kpacutenu. J1nctam MOXHO NpuaaTh pasvyHy0 OKPacKy,
a TaKXKe CHM3UTb KX MNPO3PAYHOCTb. DTOrO AOCTURAIOT NP
NOMOLLYM KpacuTenew. PasymeeTca, OT TOro, Kakom Kpacutens
MCMNOMb3YeTCA, 3aBUCUT KaUeCTBO OKPACKM rOTOBOMO INCTa —
PaBHOMEPHOCTb LiBeTa Mo BCeW naoLwaan.

KomnaHusa SafPlast Innovative npegnaraer Bawemy
BHMMaHuio npoaykumio Novattro*, kotopaa Bonno-
waer B cebe nyuwne cBONCTBa NONMNKApP6GOHaTHbIX
nuctoB. Mpoussogutenn nuctoB Novattro BbinonHsA-
10T cnepyiowme Tpe6oBaHna:

1. V|CI'IOJ'Ib3yPOT TOJNbKO Ka4eCTBEeHHOE Cbipbe.

2. Co3patoT X-CTPyKTYpbl ANA COTOBbIX NMCTOB TOMNLUMHOWM
16, 20, 25, 32 MMm.

3. HaHocat YO-cnow TonwmHon He meHee 40 MKM, MO3BO-
NALWMYA COXPaHUTb CBOMCTBA NOMMKAPOOHATHOMO NUCTa He
meHee 20 neT.

TonwmHa YO-cnos, MKM
TonwmHa n1cTa, Mm

He MeHee
4,6,8 40

10 45
16, 20 50
25,32 55

4. Mcnonb3yloT TONbKO Nydlive kpacutenn. Mpu oKpacke
NPOVCXOANT TOHKasA CUCTEMa A03NPOBKM, KOTOPas NO3BONA-
eT 6onee pPaBHOMEPHO MPOKPACUTL NUCT. Kpome TOoro, KOH-
Tponupys undpoBble KoopanHatel ugeta, OO0 «CadlnacT»
BbIMYCKaEeT NIMCTbI, PaBHble MO LBETY OT NapTUM K NapTuin.

YT00bl MOHATb, KaK MPOM3BOASATCA KauyecTBEHHble Mo-
nuKapboHaTHbIe NNCTbI, Mbl Mpefnaraem BaM COBepLUNTb
3KCKypcuio no 3aBopy KomnaHum SafPlast Innovative,
pacnonoxeHHoMmy nog KasaHblo. 3gecb Bce TexHoormye-
CKre NPpOoLEecchbl M3roTOBMIEHNA JINCTOB CMPOEKTMPOBAHbI
Nno MMPOBLIM CTaHAAPTam M HauesieHbl Ha nony4yeHue
NpPoAYyKUMY BbICLLETrO KayecTsa.

KomnaHna ob6nagaer MOLWHbIM U COBPEMEHHDbIM
npon3BoACTBEHHO-CKMNAACKUM  KOMMJIEKCOM, KOTOprVI
cneynanbHO CNPOEKTUPOBaH ANA pa3MelleHnA Ha ero
TeppPUTOPUN NPon3BoACTBa COTOBbLIX N MOHONMUTHDbIX NN~
CTOB 13 I'IOJ'IVIKap6OHaTa, opraHn4yeckoro ctekna. Takxe
Ha Hawen TEPPUTOPUN PaCNOJIOKEHDbI CKNnaabl CblpbA N
roToBoOn npoaykuunu, aﬂ,MVIHI/ICTpaTVIBHbIVI Kopnyc n npo-
Yyme BCnomoraTtesibHblie COOPYXeHUA.

*Novattro - 3apeaucmpuposaqHas mopeosas Mapka komnaruu SafPlast Innovative.
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O6wwan nnoLwagb 3emMenbHOro yyactka coctasnset 1,4958 ra, ® AOMVHWCTPATUBHbBIA KOPMYC 3aHUMaeT nnowaab 810 KB. M.

N3 HUX:
Cront OTMETUTb, YTO 3TOT NPOEKT He XapaKTepeH ana Poccun, roe

® [Ipov3BOACTBEHHbIN YYacCToK, rae pasmellatoTea pPacNpPOCTPaHEHHOW NPAKTUKOW ABNACTCA apeHfa WAn BbiKyn nog o
TEXHONOTMYeCKMe NNHWK, 3aHUMaeT nnoLab 3 168 KB.M. NPOV3BOACTBEHHbIE U CKNafCkve MOTPeBHOCTM CTapbix aHrapos

l WM MCNONBb30BaHHBIX paHee NPOW3BOACTBEHHDBIX MOMELLEHNIA.
® Cknap cbipbA 3aHMMaeT nnowaab 1 080 KB. M.
® Cknaj rotoBON NPOAYyKUMM, PACCUYNTaHHDBI Ha XpaHeHne
1 200 TOHH NoMKapOOHATHbIX NIMCTOB, 3aHUMAET

nnowaab 3 024 KB. M.

>

© SafPlast Innovevive, 200
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B 3aBOACKME MOLHOCTH BXOAAT TPV HOBEMLUME SKCTPY3NOH-
Hble MHUK komnanun OMIPA s.p.a. (MTanua):

® JlnHma OM-150 npefHasHayeHa Ana Npou3BoACTBa CO-
TOBbIX JINCTOB M3 NONMKapOOHaTa C TONLMHAMM NNCTOB 4, 6,
8,10, 16, 20, 25, 32 Mm.

@ JlnHma OM-120 npegHasHayeHa AnA Npov3BOACTBA CO-
TOBbIX JIMCTOB 13 NMOMKapboHaTa ¢ TONWMHAMN INCTOB 4, 6,
8,10, 16, 20, 25, 32 Mm.

® JlvHma OM-150 npeaHasHayeHa Ans NPov3BOACTBA MO-
HOMUTHbIX TMCTOB M3 NONMKapHOHaTa C TONWMHAMM UCTOB
2,3,4,5,6,8,10,12 mm.

e O6buWas nNpomn3BOAUTENBHOCTb IKCTPY3MOHHbBIX NIMHUIN
cocTanaeT 6onee 10 000 TOHH/rOA.

3aBOA pacnonaraeT TakKe 3KCTPY3VIOHHOW  NMHWEN-
KOMMayHAepOM, M3roTOBMEHHOM komnaHwen OMC sl
(Mtanna) no NpOW3BOACTBY TPaHYMPOBAHHbBIX KOMMO3W-
LIMOHHDBIX MaTePUanoB v perpaHynAaTa BO3BPATHbIX OTXOAOB
MpOV3BOACTBA NINCTOB.

[InAa npor3BoACTBa KaYeCTBEHHOW NPOAYKL MU KOMMNaHNA
SafPlast Innovative 3apeiicTByeT Nyylunii MMPOBON ONbIT
B MosiMMepHo oTpacnu. B Haweli paboTte 3apeiicTBoBa-
HbI:

@ [lpownssogntenu obopynosaHua (OMIPA s.p.a, OMCs.rl)

@ [locTaBUIVKM KayeCcTBEHHOrO Cbipbs (Bayer, BASF, Clariant,
Poli-Film)

® TexHonormyeckue pellenns, aianTMpoBaHHble K Poccum
(AHTEN-ANbaHC)

® KoHCTpyKTOpCKMe pellenunsa B cTpouTenbctee (3A0 «KA-
3AHCKMW TUMPOHUMABKAMPOM>)

@ [lpodeccroHanbHble Kafpbl, BOCMMUTaHHbIE Ha TPaaMUm-
AX Y AOCTUMKEHMAX 3HAMEHWUTOM Ka3aHCKOM XUMUYECKOW Ha-
YUHOW LIKOAbI (BbIMYCKHUKM Ka3aHCKOro roCyAapCTBEHHOTO
TEXHONOTMYECKOrO YHMBEPCUTETa M KasaHCKOro rocyaap-
CTBEHHOTO YHMBEPCUTETA)

® HayuHble nccnefoBaHua B 06NacTvi MaTepuanos U ao-
6aBoOK

KomnaHus SafPlast Innovative pacnonaraeT cobCTBEHHOW
nabopaTopueln, KoTopasa HaumHasa yxe ¢ 2007 roga Beaet
HayYHO-UCCNefoBaTeNbCKME N OMbITHO-KOHCTPYKTOPCKME
paboTel  (HANOKP) coBmecTHO ¢ BeayMMM  HayuHbIMU
opraHvsaumaMmn (B TOM uuncie XUMUUECKMM WHCTUTYTOM
mv. AM. Bytneposa 1 KasaHCKMM ToCy[apCTBEHHbIM
TEXHOMOTMYECKUM  YHUBEPCUTETOM), HampasfieHHble Ha
COBEPLIEHCTBOBAHVE KauecTBa MONMKapOOHATHBIX INCTOB
1 obecneveHne OOMONHUTENBHBIX MOME3HbIX CBOWCTB Ma-
Tepuanos. VIMeHHO Ha OCHOBe aHHOW COBMECTHOW PaboTbl
komnaHua SafPlast Innovative Bnepsble Cpean POCCUACKINX
npouv3BoaMTENEN BBENA B CBOM acCOPTUMEHT X-00pasHble
CTPYKTYpPbl ANA COTOBbIX JINCTOB.

KomnaHusa nmeeT Bce Heo6xoAMMbIe AOKYMEHTbDI:
® [lpoToKon cepTUOUKALIMOHHDBIX UCTbITAHMA

® Ceptudukat coorsetctama TOCT P

® CaHWTapHO-3NMAEMMONOrMYECKOE 3aKIIoUeHme

@ CepTuduKaT NoxapHo 6e3onacHoCTH

® BHeapAeTcA cMcTeMa MEHE[XXKMEHTA KauecTBa B COOT-
BETCBUM C TPEOOBAHMAMM MEXYHAPOAHBIX CTaHAAPTOB
CO 9001

e TY 2246-002-81057157-2008
e TY 2246-003-81057157-2008
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Kak MNPEOM3BOAAT JTNCTbI

XpaHeHue CbipbA

MonnkapboHaTHBIV rpaHynAT, Kak Mpasuio, 3roTasnnealoT
33 MHOTO TbICAY KMIOMETPOB OT TOTO MeCTa, rAe emy Cyx-
JleHO NPEeBPATUTLCA B COTOBbIE UM MOHONUTHbIE NNCTLI. Ha
nepepabaTbiBaowmii 3aBoa Komnaruy SafPlast Innovative
Cblpbe MpurbbIBAET aBTOTPAHCMOPTOM. [PaHynAT, CAOBHO
CaxapHbIi Necok, pacdacoBaH B MHOrOCNOWMHble BRaroHe-
NPOHMLIaeMble MeLLK BMECTVMOCTbIO OfHa TOHHa. Paboune
MNX BCKPbIBAIOT, B3BELIMBAOT COAEPKMMOE 1 OTMPaBAAIOT B
CMNOCHBIV CKnaf (MPOWM3BOACTBA MEPMAHCKON KOMMaHWK
ABC) — BbiCOKMeE rMbKme eMKOCTI C BOPOHKOOOPA3HbIM IHOM,
NMOABELIEHHbIE Ha METaNIMYECKMX pamax M OCHalleHHble
MeTanMyecKUMm YacTAMK ANA 3arpy3KM 1 BbITPY3KM FpaHyI.
DTV CMNOCa, FAEe XPAHATCA COTHM TOHH NOAMKapOoHaTa, cie-
faHbl U3 MHOTOC/IOMHOIO BbICOKOMPOYHOTO TEKCTUNBHOMO
maTepwuana, MHepPTHOrO K NonrMKapboHaTy.

OuncTKa v nnaBneHne rpaHynaTta

/13 cnocoB no nHeBMOTpaHCnopTepy rpaHysbl GyKBansHO
NETAT 1 OKa3blBAlOTCA B LIMKIOHE — YCTPOUCTBE Bpode LieH-
Tpudyru, NpeaHa3HaYeHHOM ANA OUUCTKM CbipbA OT MblIM.
3TO OYeHb BaXHbIM 3Tan, Befb ELle Ha 3aBOfe-M3roToBuTene
B poLiecce xpaHeHns, pacGacoBKM 1 NepPEBO3KM rpaHynaT
Hen3bexxHO 3arpasHaeTca bonee MenkuMmM YacTmuamm —
Meckom, OPraH1KOW 1 BCEM TeMm, UTO COCTaBfAeT 00bIYHYIO
MbiNeByl0 MacCy B ropofax M Ha aeTomaructpansax. Ero
OUMLLEHNE HENOCPeACTBEHHO Nepes nepepadboTKomn Heob-
XOAMMO, MOCKOJbKY Nobble MOCTOPOHHME MPUMECA MOTYT
OTPULATENIbHO MOBANATL HA KauyecTBO MOSMKAPOOHATHBIX
JIUCTOB, K NPUMEPY, YXYALWUTb UX NMPO3PAYHOCTb, LiBET UK
0CNabuTb MNPOYHOCTHBIE XaPAKTEPUCTUKM.
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OunuieHHble rpaHynbl MPOXOAAT aBTOMATUYECKMI 103aTop
1 nonafatoT B OyHKep — Kamepy, rae npoucxoamuT X Mnnas-
nexue. Tyna ke [00aBNAOT Pa3nuyHble NPUCaaKA Ana ynyu-
WeHWsA CBOWCTB CMECH v Oyaywmnx UCTOB, HanpuMep, 4N
BCMEHMBAHWA NN NPEAOCTBPALLEHMA KOHAEHCALMM BOAbI Ha
MOBEPXHOCTN 1 BHYTPY AYeek. MOXHO TakKe npuaaTb no-
BEPXHOCTW NIMCTa CBOMCTBO OTTANKMBATL MPA3b 1 Body. Me-
TannMyeckas Kpollka obecneunT He TObKO 6naropofHbii
OTTEHOK «METaNNKa», HO 1 BYET CIYXKWUTb KaK OTpakaTesb
MHOPAKPACHOTO M3MyYeHws, TO eCTb He MPomnyckaTb TemJIo.
BapraHTOB IMCTOB C HEOObLIUHBIMY CBOMCTBAMM YXe Ceivac
BENIMKO, U B OTBET Ha 3anpochl NMoTpebutenein skcnepu-
MEHTbI B 3TOM HanpaBneHun, 6e3ycnoBHO, MPOAOKATLCA.
MNonnkapboHaTHas CMeCb MIaBUTCA B OYHKepe 1 nepeme-
WMBAETCA, MOCTENEHHO HarpeBaach A0 250-290° C 1 npe-
BPallafCb B OOHOPOAHYID MaccCy. Bblaensaemble npu 3TOM
ra3bl OTBOAATCA HAPYXY.

SKcTpy3uA

Cnegylowmin y3en NpPOM3BOLACTBEHHOM JIMHWK, KOTOPbLIN
NpeacTouT NPONTU PACMIaBNeHHON CMeCu, — IKCTpyaep.
/IMeHHO B Hem GOpMMPYETCA COOTBETCTBYIOWAA CTPYKTYPa
JINCTa — MOHOAMTHAA UAN COTOBaA. [oyemy nprmeHsaeTca
aKkcTpyaep? Motomy uTo MonmkapOoHaT Aaxe B »KMOKOM
COCTOSIHUM OCTaeTCA BbICOKOBA3KMM BelLeCTBOM, 1 Gopmu-
POBaTb M3 HEr0 POBHble NNCTHI SQPEKTUBHEE BCErO MyTem
NPOAaBNVBaHWA (SKCTPY3MM) Yepe3 CrelmanbHyio MaTpuLy,
unv dunbepy. Tak NoayYaeTcA U3genme Hy»KHoro Nnpoduna.
[ToMVMMO OCHOBHOMO Mpolecca KCTPY3nK nonvkapboHaT-
HOW MacCbl O4HOBPEMEHHO MPOWCXOAMT CO3KCTPY3WA TOH-
KOW MNeHKK, nornoLwaiolwen ynbTpadroneToBoe masyyeHve.
MogobHas 3awmta obecneymsaeT UCTY HEM3MEHHOCTb
OMTUYECKMX KauyeCTB B TeueHMe MHOMMX NeT 1 CoXpaHsaeT
ero NpPeBOCXOAHYI0 MPOYHOCTb. 3aTeM cHOPMMPOBaHHaAA
nonvkapboHaTHaA NeHTa MonafaeT Mo MPecc, KOTOPbIN
NPWAAET el HyXKHYIO TOMLLMHY W FaAKOCTb, U ABUraeTcA Aa-
flee Mo TpaHCnopTepy, penakcnpys, To eCTb, 0CBOOOXKAAACH
OT UCMbITaHHBIX HArPy30K.

Kaxpaa sKCTPy3MOHHaA MHNA MO NPOW3BOACTBY COTOBbLIX
JIMCTOB COCTOWT U3 IKCTPYAEPa, COIKCTPYAEPa, KanmbpaTo-
pa (nBe napbl Kanuopytowmx nant ana e OM-120 1 Tpu
napbl Kanubpyowmnx nanT ana nuHnn OM-150), ycTpoiicTaa
IS8 HAHECEHNA 3alUWUTHOW MIeHKM 1 YCTPOWCTBa nonepey-
HOW PE3KM NINCTOB.

Bbnarogapsa  KomnbloTepur3aumy  paboTa  IKCTPY3UOHHOWM
NIVHWMX TIONHOCTBIO aBTOMATM3MPOBAHa M paccuMTaHa Ha
24-4acoBOW UMKN paboThbl, ANA ee ynpasneHnsa Heobxoamnm
NVWb OfH OMnepaTop.

TexHOnornyecknit npouecc noJiyyeHUs COTOBOro
nncta u3s nonwKapGOHaTa cocTonT M3 ciepyowmnx
onepauumii:

1. [lo31MpoBaHMe CbipbeBbIX KOMMOHEHTOB
JKCTPY3KA

HaHeceHwue 3almMTHOro C10A CO3KCTPY3MeNn
KanvbposaHue

[MpoTaxKa

CHATNE BHYTPEHHWX HAaNPAXKEHWIA
HaHeceHwue 3almTHOM NNeHKn

Pe3ka

O o N A W N

MapKrpoBKa 1 yCTaHOBKa MarHUTHbIX METOK
(cmcTema akTUBHbIX MarHUTHBIX METOK)

10.Yknagka nMCToB Ha NanneTsl, ynakoBKa, NoArotoBka
K TPaHCMNOPTMPOBKE Ha CKNaa rOTOBOM npoaykymn
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TexHoOnornyecknit NpoLecc NoyYeHNA MOHONNUTHbIX
nucToB 13 nonukap6oHaTa  nonMMeTUAMeTaKpuna-
Ta COCTOUT U3 CneaylLWnX onepauyunii:

1. YnaneHwe nbiav 1 [O3MPOBaHNE CbIPbEBBIX
KOMMOHEHTOB

JKCTPY3KA

HaHeceHne 3almMTHOro CNoda CO3KCTPy3uen
KanvnbposaHue

CHATNE BHYTPEHHNX HANPAXEHNIA

«Yncran KomHaTa»

[poTaxkka

HaHeceHwe 3aluTHON NNeHKM

O © N O AW N

Pe3ka v acnunpauma (0Tcoc Bo3ayxa OT MecTa
06pa3oBaHVIs Mbiv)

10‘Map|<|/|posr<a N YCTaHOBKa MarHUTHbIX METOK
(cucTema AKTUBHBIX MarHWUTHbBIX METOK)

1 1.>/|<nan|<a JNINCTOB Ha NaneTbl, yNakoBKa, MOArotoBKa
K TPAHCMOPTUPOBKE Ha CKaj roTOBOW npoaykunn

Yr1o Takoe «uncras KomHaTa»?

[Mpv NPOW3BOACTBE MOHOMUTHBIX IMCTOB 13 NoNMKapboHaTa
NCNONb3YeTCA YHMKaNIbHaA yCTaHOBKa, Ha3blBaeMan «4MCTON
KOMHaTOW». 3TO CTepWUIIbHOE NMoMeLleHne, Kyaa NoMHOCTbIO
UCKNoYeHo nonagaHue noinn. OObIYHO «UMCTbIE KOMHATBI»
MCNONb3YIOT B MeAULMHE: Kak ONepauUmOHHbIE AW nanatbl
anA 60nbHbIX. HO B JaHHOM MPOW3BOACTBE Takoe nomelle-
HWe TOXe HEeOOXOAMMO — UMEHHO Yepe3 Hero npoxoauTt
JIACT, ele He MOKPLITbIA 3aLMTHOM MACKMPOBOYHOW MeH-
KoW. «41CTan KOMHaTa» CMOHTUPOBaHa Ha Camy MPOW3BOA-
CTBEHHYIO IMHWIO MO NMPOW3BOLCTBY MOHOMTHBIX SINCTOB.

YCTaHOBKa «YMCTas KOMHaTa» BK/loYaeT B ceba cneayiolme
OCHOBHbIE 3NEMEHTbI:

@ Kamepy CMeLIMBaHMA BHELIHWX 1 3a0MpaembIX 13 «un-
CTOW KOMHaTbl» BO3AYLLUHbBIX MOTOKOB, OCHALLEHHYID OBYMS
CeKUMAMK perynvpyembix »Kamno3v 1 HemnoHoBbIMM Gub-
TPYIOWMMI SNEMEeHTaMMN.

@ CeKuMio MHOrOpasoBbIX CUHTETUUYECKMX GUABTPYIOLLMX
SNemMeHToB C OOnbLWON yaepKKMBatoLen CnocobHOCTbIO.
DuAbTPLl OTHOCATCA K Knaccy G4 1 CnoCcobHbI yAepKKMBaTb
10 90,1 % yacTuL, copepKallmxca B BO3ayxe.

@ CeKumio KapTPUAXHBIX GUIBTPOB Knacca F8.

@ CeKkuuio BbICOKOIDDEKTUBHBIX GUABTPYIOLMX SEeMEHTOB
knacca H13. Mukpodubpa v aHTMOaKTepPUanbHbIA COCTaB
obecneumBaloT yaepkaHune 99,99% uactuu.

® Cekumio  KOHAMUMOHWPOBAHMA/OCYWEHMA  BO3ayXa.
TennoobMEHHNK  «XONOAHOM»  cekumn  obecneunsaeTt
OXNaXK[eHNe 1 OCylleHVe BO3yxa, MCMNOMb3ya OXNaxkaalo-
LLlyto BOly OT KOMMPECCOPHOro oxnaautens. bak ana céopa
KOH/EHCaTa BbIMOSHEH W3 OLMHKOBAHHOW CTanu.

® Cekuuio HarpeBa. SneKTpuyeckime HarpeeaTten ocHallle-
Hbl MPEAOXPaHUTENbHBIM TEPMOCTATOM.

® OuHanbHYID BEHTUAALUMOHHYIO CeKUMIO, OCHALLEHHYIO
LIeHTPOOEXHBIM BEHTUAATOPOM.

B COBOKYIMHOCTU 3/1E€MEHTDI «YUCTOW KOMHATbI» MOMHOCTbIO
npenoTBpaulatoT nonagaHne MHOPOAHbBIX N1EMEHTOB, TakX
KakK MPOn3BOACTBEHHAA TMbllb, Ha MOHOMIUTHBIN NIUCT, MO-
BEPXHOCTb KOTOPOIro CTaTn4yeCkn HamarHm4yeHa B npouecce
npoxofa nncTa no I'IpOVI3BO,EI'CTBEHHO\7I JINHNI.

MonobHas TexHonorus o4eHb CIOXHA M AOPOra, MNO3TOMY
ee NMPVIMEHAIOT TOMbKO Ha KPYMHbIX MPOM3BOACTBax. YTobbl
C030aTb B NMOMELLEHUN KKOCMUYECKME» YCNIOBUSA, NOJOOHbIE
OMVCaHHBIM BbilLe, TpebyeTcA cneymansHoe obopynosaHme
1 COOTBETCTBYIOLAA NMOArOTOBKA, KOTOPAsA NPOXOANUT Ha Ha-
YasnbHOW CTaAWM MOHTaXa 1 CTPOUTENbCTBA 3aBOAa.

Hape3Ka N KOHTPOJIb KayecTBa

Korga nonunkapboHaTHas neHTa oCTbia M MPUHANA CBOIO
ecTecTBeHHyl0 GOpMy, ee NPeaCTOUT Hape3aTb Ha NIUCTI. Pe-
ryNYpyeMbIMA HOXHULIAMI CHadana obpe3aeTca KPOMKa, a
3aTem NPOUCXOANT nonepeyHas Hapeska nuctos. CtaHaapT-
Hble LUMPVHA U [IMHA ANA COTOBLIX TIMCTOB COCTaBNAOT 2,1 X6,
2,1x12m,1 2,05 x 3 M— 1151 MOHOMUTHbIX TMCTOB. BO3MOXHO
CO3AaHVe 1 HeCTaHAAPTHBIX Pa3mMepoB NaHenern no MHAMBK-
AyanbHOMY 3aKa3y.

[oTOBbIE MaHENM CKNaAblBalOT Ha MOAAOH, HO npexae 4yem
OTNPaBUTbCA Ha CKNnafd, cneunanmctbl C NOMOLLbBIO FIle60-
POB MPOBEPAOT X KayeCTBO: TONWMHY, MPOYHOCTb, CBETO-
nponycKaHne, ToNWnHy UV-3amTHOro cnos, MHOPOAHbIE
BKpanneHna n T.a.

KauecTBo npoussefeHHON NPOAYKUMN rapaHTUpyeTca He-
NPepPbIBHbIM MPOM3BOACTBEHHbBIM KOHTPOSEM, @ TakKe KOH-
Tponem nabopatopun OTK komnanum SafPlast Innovative.
Kpome Toro, npu nossnenuy cboes B paboTe NMpow3BOA-
CTBEHHbIX JIMHUI UTanbAHCKaa komnaHuAa OMIPA spa. B
peX1Me OHNANH ONepaTUBHO UX YCTPAHAET.

Jlabopatopua OTK komnaHum SafPlast Innovative obe-
cneyeHa HOBEWWWM UCMbITaTeNbHBIM  060OPYAOBaAHNEM,
MO3BOMALLWMM B KpaTUalLlMe CPOKK aHanmM3vpoBaTb Npo-
AYKUMIO 1 OCYLLIECTBAATb KOHTPOMb KauecTBa CbipbA W roTo-
BOW NpogyKkumu. Hanpumep, KOHTPOMb TonwmHbl UV-cnos
OCYLLECTBNAETCA C MOMOLLbIO HOBEMLWEro 31eKTPOHHOro
MUKPOCKOMa; GU3MKO-MexaHNUeCcKe nokasaTenn 13roTos-
NeHHbIX NUCTOB ONpefensioTCA Pa3pbiBHON MalUMHOW, a
KO3GULMEHT CBETONPOMNYCKaHNA — CNeKTPOGOTOMETPOM.

Tonbko nocne 3Tvx npouedyp NonvMkKapboHaTHblE NUCTbI
YBO3AT Ha Cknag rotosoi npodykumu. COTOBblE NNUCTHI
FPy3AT C NOMOLBIO aBTOMATUUECKMX OOKOBBIX MOrpy3un-
KOB, MOHOJIUTHbIE JINCTBl 1 KOMMAYHAbl NepemeLlaloTcs Ha
CKNag C NMoMoLLblo GPOHTANBHOIO MOrpy3umka. Bce nncTel
Pa3MELLAIOTCA Ha CKMafe roTOBOM MPOAYKUMM Ha MOsKax
CTENNAXKeN ¥ XPaHATCA Tam [0 3arpy3Kv B aBTOMOOWbHbIN
TPAHCMOPT, NayLWWIA K NoTpebuTtentio.

MpoaymaHHas CKnaackasa JOrMCTWKa BKlOYaeT B cebs
ABTOMATM3MPOBAHHYIO CUCTEMY XPaHeHUA (MO MarHWUTHbIM
Maskam), KOTopas Mo3BOMAET B OV CEKYHAbI BbIBECTU MNa-
CMOPT M3AENVs C yKa3aH1eM HoMepa NapTuv 1 AaThl Bbiny-
CKa. YHUKaNbHbIY MOrpy34mk C pasmaxom Busl A0 8 METPOB 1
MaKCVMaNbHOM rpy30MoAbeMHOCTbIO HErabapUTHbBIX FPY30B
[0 12 TOHH Ha BbICOTY 0 9 METPOB 0beCneUnBaeT NOHYIO
COXPaHHOCTb TPy3a OT MEXaHWYEeCKVX MOBPEXOEHUN 1
OMepaTMBHYIO 3arpy3Ky B TPaHCMOPT KMEHTa Ha CKnaje.
ToYHaA NOrUCTMKA MO3BOSAET OMNepPaTMBHO WUCMOMHUTL 3a-
Ka3bl JUNIEPOB, @ TaKXKe BbIMOHWUTb CPOYHbI 3aKas3.

TakMm 00pa3oM, MOXKHO YNOCTOBEPUTLCA, UTO BU3HEC NMpo-
ueccol komnaHun SafPlast Innovative HaueneH Ha nonyude-
H1e NPOAYKLUMN MUPOBOIO YPOBHS KauecTaa.

Kak MTOr BbILUECKA3aHHOMY MOXHO CMeNo yTBepxAaaTb,
uto SafPlast Innovative — KpynHeRMwWwWin NpoekT no npo-
M3BOACTBY MNOAMKAPOOHATHBIX SIMCTOB Ha PbiHKe Poccum
n CHI He TONbKO B CUNY HanbOMbLLEeR MOLHOCTY CBOMX
NPON3BOACTBEHHDBIX IMHWIA 1 CAMOTO WMPOKOTO W NOMHOMO
ACCOPTUMEHTA, HO U Kak rnobanbHas bu3Hec-cucTema, Ko-
TOpaA OCHOBLIBAETCA Ha NyULMX JOCTUMKEHMAX OTPACAN U
NO YCNOBWAM MOCTPOEHMA mMofeny busHeca HaueneHa Ha
HenpepbiBHOE pPa3suTME B OyayLLEM.
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Cdepbl NpUMeHEHNS

[

®SafPlast ﬁ

Kommepueckoe cTponTeNnbCcTBO

- OcTekneHve 1 NepeKkpbITUA 30aHni (TOProBbIX, OPUCHBIX
1 NPOV3BOACTBEHHbIX KOMTIEKCOB)

- JKCTepbepHble pellerns

- AHTMBaHZaNbHaA 3allWTa B Mara3uHax, My3esx, 6aHkax

- BUTpUHBI, OpOpPMIIEHNE TOPFOBbLIX 1 BBICTABOUHBIX
NaBWIbOHOB

lfopoackoe cTponTeNnbCTBO

- MepeKpbIT1A BOK3aN0B ¥ NEPPOHOB XeIe3HOA0POXKHbBIX
CcTaHuum

- BeTpoBble 1 aHTULLYMOBbIE OrpaxAeHNsa aBToTpaccC
- MepeKpbITA aBTO3aNPaBOYHBIX CTAHLMI

- KpbITble aBTOCTOAHKM

- OCTaHOBOUHbIE KOMMAEeKCh

- CBeTONpO3payHble Nepexonbl MeXay 30aHVAMN

- Odopmnerve ATCKMX MOLAAOK W KNbIX 4BOPOB
- DKCTepbepHble peLleHmn

- Manble apxuTeKTypHble Gopmbl

YacTHoe cTpouTenbcTBo

- OcTekneHvie 6anKoOHOB, NOAXNIA, MaHCapa

- OcTekneHve Tenmy v 3MHIUX CafoB

- Hagecsbl, KO3blpbKM

- CBeTONpO3payHble Nepexofbl Mexay NOCTPOMKamm
- KpbITble aBTOCTOAHKM

- MNepeKpbiThA Ana GaccenHos

- OcTekneHe NoXKapHbIX NecTHAL

Peknama

- CBeToBblE KOHCTPYKLMK, KOpoba, Tabno

- BoiBecku 1 obbemHble GyKBbl

- AHTMBaHZANbHAA 3aLUMTa PEKNAMHbIX KOHCTPYKLUWA
- PeknamHbIi gn3anH

[AnsaitH nHTepbepoB

- [loaBecHble NOTONKM

- Neperopoaku ana odprcos
- VIHTepbepHble pelleHus

MpombliwneHHoe NPON3BOACTBO
- M3rotoBneHme KopnycHbIX YacTei
0bopynoBaHua

- 3eHWTHblE hOoHapK

- [lywesble KabuHbl

CnopTNBHbIE COOPYKEHUS:

- OCTEKNEHWe CTaAMIOHOB,

- CneyyanbHble CNOPTUBHbIE
orpaxaeHns (XOKKelHble KopobKn
Nt

Cenbckoe X03ANCTBO:

- OCTeKNeHne TennuL,

- OCTeKNeHNe XMBOTHOBOLUECKIMX
KOMMNIEKCOB

Jse pyHKkyuu npodykyuu Novattro
Haubosee 8aXHbl:

1. TennocbepexeHue
2. 3awuma om ydapa

TensiocbepexeHue — docmueaemca — 3a
cYem OMJIUYHbIX MENIOU30AAUUOHHbIX
XapakmepucmuKk  comogo20  NOAUKAP-
6oHama. Bedb Mexdy C/I0AMU 7UCMO8
HAXO0UMCA MHOXECMBO HANOTHEHHbIX
8030YXOM Nycmom, d, KaK U38eCMHO, 803-
OyX — OMAUYHbIL menaou30aamop. Ima
yHKUUA OCOBEHHO akmyasneHa 88udy
NOCMOAHHO20 POCMA CMOUMOCMU SHEP-
2oHocumened.

3awumHaa gyHkyua docmueaemcs 3a
cyem 8bicokoU yOaponpoyHOCmu, ceou-
cmeeHHoU nonukapboHamy. Yoaponpoy-
HOCMb  obecneyusaemcs  XUMUYECKoU
CmpykmypoU 8eujecmaad U cocmagom e20
MaxKpoGhopMybl.

3awumHas gyHKUUA NOIUKAPOOHAMHbIX
ucmos mpebyemca 8 criedylowux ciy-
yasix:

® NPOAsJIEHUA 8aHOaNU3MA U Ha-
nadeHus — 3aWUMHoe ocmeksieHue 8
Maed3uHax, My3sesx, baHkax, PeK/1amHeblx
KOHCMPYKYUAX,

@ SKCMpPeMarneHble yCro8us — 0OCMeKse-
Hue XOKKeUHbIX KOPOOOK,

® 8030elicmeue CmuxuU — yKpblmus, Ha-
8ecbl OM 8empd, CHe2a, 0004 U 2padd,

® 20p00CKOU U UHOYCMPUAsIbHBIG WyM —
WyMonoeiowaroujue 02paxoeHus 80076
CKOPOCMHbIX MPAcc, pAOOM C NPOU3800-
cmeamu u m.n.
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AccopTtumeHT Novattro

Tennocbeperatoliee oCTekNeHne — COTOBble NONMKapOOHATHbIE NUCTbI

Novattro

3AWWMUTHOE OCTEKJIEHUE

3aL|_|,|/ITHOG OCTeKNneHne — MOHOJTINTHbIE I'IOJ']I/IKap6OHaTHbIe JNCTbI

Ha3BaHue TO“;*;Ha’ );iec?i:'/:ﬁ ’C);ZF;AT&T;E CraHpapTHble uBeTa
2 24 2050 x 3050 Egﬁgﬁ::l';"'m' Gensi,
3 3,6 2050 x 3050  [Npo3payHbIl, MONOYHbIN
4 4.8 2050 x 3050  [1pO3payHbli, MONOYHbIV
Novattro Guard 5 6,0 2050 x 3050  [Mpo3payHbiii, GPOH308BbLIN
6 7.2 2050 x 3050  Tpo3pauHblii, 6pOH30BbIN
8 9,6 2050 x 3050 [po3payHbli, BPOH30BbIN
10 12,0 2050x 3050  Tpo3pauHblil, 6pOH30BbIN
12 144 2050 x 3050  [po3payHbii, BPOH30BbIN

Hpyrve ugeta
13rOTaBAMBAIOTCA NO[ 3aKa3

< B
HasgaHue CTpyKTypa S % E CranpaprHble Ligeta
PyKTYP E = $ U  pasmepbl, MM
s) g 9
= = > o
Mpo3pauHbil, 6enbin,
4 038 22110(5)0)(;62(?(?8, MOJIOYHbIV, BPOH30BbIN, CUHWI,
3eneHbli, BUPI030BbIN, KPACHbI
Mpo3payHbii, Genbil,
6 1.3 22110(())OX><]62(())(())(())’ MOJIOYHbIV, BPOH30BBIN, CUHWIA,
Novattro 3eNeHblit, 61Po30BbIiA, KpaCHbI
Light IEEEEEENN E—————
8 1,5 210012000, MOJIOUHbIV, BPOH30BbIN, CUHWI
2100 x 6000 3eneHbll, BUPI030BbIN, KPACHbI
Mpo3payHbii, 6enbii,
10 1,7 22110802162(?88' MOJIOYHbIV, BPOH30BBbIN, CUHWIA,
3eneHbll, BUPO30BbIN, KPACHbIN
2100 x 12000 Mpo3payHbii, Genbil,
16 2,7 2100 x 6000, MOJIOUHbIN, BPOH30BbIN, CUHWIA,
3eneHbll, 6BUPIO30BbIN, KPacHbIl
2100 x 12000, y
)l\:ov"attrto 20 3,1 2100 x 6000 [Mpo3payHbIn
cellen
2100 x 12000, y
25 35 2100 x 6000 [Mpo3payHbIn
2100 x 12000, y
Il 32 3,7 2100 x 6000 [po3payHbin
fpyrve [pyrue uBeTa M3roTaBNMBalOTCA
pa3mepbl Nog nof 3aKa3
3aKa3
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Dr3nKo-MexaHnJyeckmne nokasaTtenn CoToBbIX I'IOJ'II/IKap6OHaTHbI>< nuctos Novattro

TonwwHa n3gennin, mm MeTtoauka
N° HaumeHoBaHuve nokasaTenei nposefeHns
4 6 8 10 16 20 25 32 e
;  !loeAen MpOYHOCTM MPW PACTAXEHWM, oo oo o5 65 65 65 65 65 [OCT11262
MrTa, He meHee
, OTHOCMTeNbHOE yAnMHeHve MU pas- o, o, 50 59 59 20 20 20 [OCT 11262
pbiBe, %, He MeHee
3 MaKcrManbHas NMpPoOYHOCTb Ha M3rub, 9 90 %0 90 %0 90 %0 90 [OCT 4648
MrTa, He meHee
4 Momyno ynpyroct npu pACTRXEHAA, 000 5000 5700 2700 2700 2700 2700 2700 TOCT 9550
Mr1a, He meHee
KosddpuumeHT HanpasneHHoro npo- ASTM D 1003,
5 nyckaHuA ceeta (ana 6ecusetHbix Npo- 80 79 78 75 43 42 40 39  TOCT 26302 meTof,
3payHbIX NNCTOB), %, He MeHee A
g IepMMdeCcKoe conpoThEnerie, 023 027 028 029 037 040 045 050 TOCT7076
m?* °C/BT, He meHee
7 VIMAGKC MSOMALAM BOMMYWHOTO WYM3, 17 47 47 13 18 20 20 22 [OCT266023
nBA, He meHee
OnpepeneHne M3MEHEHMA CBOWCTB
8  NpW WCKYCCTBEHHOM CTapeHuun, ycn. 20 20 20 20 20 20 20 20 TOCT 30973
NeT, He MeHee
[IPOYHOCTb CBA3M 3aLMUTHOW MIEHKN
9 ¢ auctom, H/m, He meHee (nog yrnom 15 15 15 15 15 15 15 15  [TOCT 21981
180°C)
OTKNOHEHWA No yaenbHoMy Becy, %, He TY 2246-002-
10 6onee > > > > > > > > 81057157-2008
TY 2246-002-
0
11 OTKNOHEeHWe No ToNWMHe, He bonee % 5 5 5 5 5 5 5 5 81057157-2008
Ne HammeHoBaHue nokasatenen Hopma MeTtogunka npoBegeHVA NCnbITaHNA
1 Temnepatypa pa3mArdyeHna no Buka, 140 FOCT 15088 (cnocob B, BapuaHT 1)
°C, He MeHee mnu 1SO 306:2004 (MeTop B 50)
2 CURIRGE 15 SEIDy 1ol g S BblaepkvBaeT ncnoitaHme [OCT 30673

HbIX TEMMepaTypax

CBOWCTBa MOMNKAPOOHATHbIX TMCTOB

B gaHHOW rnaBe paccMaTpUBalOTCA CBOWMCTBA, OTHOCALYMECS K MOSIMKAPOOHATHBIM NIMCTaM KaK K FOTOBBIM M3AENMAM 1 3aBUCALNE
OT TONLMHBI TUCTA. [PUOPUTETHBIMM CBOCTBAMM IMCTOB 13 MONMKAPOOHATa Kak COTOBbIX, TaK U MOHOMUTHBIX ABAAKOTCA HU3KUN
BeC, BO3MOXHOCTb 13rv6a B XONOAHOM COCTOAHUM (MUHUMATBHbIV PaAMyC M3rnba), OTMUHasA 3BYKO- U TeNon3onsaums, npesoc-

XOfHOE CBETOMPOMyCKaHMe ¥ BbiCOKaA yAapHas MPOYHOCTb.

Tabnuua 6. CBolicTBa COTOBbLIX JINCTOB 13 NoOANKapboHaTa

TonwmHa nucra. Mm

CBoiicTBa
4 6 8 10 16 20 25 32
*Bec, Kr/m? 0,8-1,0 13 15-1,7 1,720 2527 3031 3435 3738
*MuHVManbHBbIA pagnyc 13rnba, m 0,7 1,05 1,2-14 15-1,75 24-28 3,5 3,75-44  48-5,7
*3Bykomsonaums, AbA 15-16 16-18 16-20 17-24 17-20 19-22 19-25 20-25
*Tepmnyeckoe conpoTnsneHne 0,20- 0,25- 0,25- 0,25- 0,35- 0,35- 0,40- 0,45-
Tennonepepade R, m? * °C/Bt 0,26 0,30 0,30 0,30 040 0,50 0,50 0,55
HOEO LT TEMTOTEREE 17, 41 3,7 36 31 2024 1820 1617 14
Br/m**°C
*|
CBETONPONYCKAHME (ANAMPOIPAYHOTO gy 0o 7585 7580 6080 4070 3565 1860 1860
6ecLBeTHOro NncTa), %
[Nornowaemas sHeprua yaapa, Hm 21,3 27 >27 >27 >27 >27 >27 >27
¥ - 33aBMCUT OT NPOW3BOANTENA W CTPYKTYPbI NCTa
Tabnuua 7. CBOCTBa MOHOJIMTHBIX JINCTOB M3 NOsMKapboHaTa
. TonwuHa nucra. mm
CBoncrBa
3 4 5 6 8 10 12
Bec, Kr/m? 24 36 48 6 7.2 9,6 12 144
*MuHVManbHbIA pagnyc 13rnba, m 03 045 06 0,75 09 12 1,5 ]1'785*_
*3Bykousonauma, obA 26 26 24-27 25-28 26-29 28-31 30-32 31-34
*Tepmunueckoe ConpoTuBeHne 0,17- 0,18- ) 0,21-
Tennonepenave, M’ * °C/BT 0,18 0.18 0,19 0.19 0.2 0.2-021 0,22 0.23
*KoadduueHT Tennonepenaun, 5,30- 4,84- 4,61-
BT/ME * °C 5,66 549 535 521 5,09 489 468 4,35
*
Caetonponyckanne 89-92 8891 8791 87-90 86-89 8588 8385  82-80
(na Npo3payuHbIX MAPOK), %
[Nornowaemas sHeprua ygapa, Hv >200 >200 >400 >400 >400 >400 >400 >400

* - 3aBuCKUT OT npownssoanTenAa
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Tabnuua 8. CpaBHEHVE CBOWCTB NNCTOB M3 NONMKapOOHaTa, IMCTOBbIX NNACTUKOB 1 CTEKNA

CBoncTBa NMMMA nBXx naT-r nc ync Crekno K MK co:
MOHONNT  TOBbIN
Bec, kr/m? 4,77 55 5,08 42 42 94 4,8 038
MUHUManbHbIN pagunyc 132 10 06 . } } 06 07
maba R M
KoaddpuumeHT
Tennonepenayu, 5,45 5.3 58 53 3,8-4,1
BT/Mm? x °C
LB SRl X 90-105  70-75 82 98 94-97 600 145 145
Buka, °C
KoadduLmneHT nnuHen-
HOrO TEPMMYECKOTO 7 7-9 6,8 8 8-10 0,9 6,5 6,5
pacwmpenms K'+107
3Bykomzonauusa, b 26 30 27 15-16
YAApOCTOMKOCTb MO 05 <15 - >400 >27
fapaHepy ()
YaapHasa BA3KOCTb MO ~ _ 5
Wopnnotpasuases 1012 BER EEE ss 60 S ALE
Hanpe3a, KIx/m? Py Py i
YnapHas BA3KOCTb Mo Bonee
Wapnu obpa3ua 2 2 10 2 8-10 -
, 35-40

C Hagpe3oM, Kx/m
KosgduunenT 92 8788 8890 90 90 84-87 91 80-88

cBeTonponyckaHusa, %

3HayeHmA npuveeneHbl 413 NMMCTOBbIX MaTepmnanoB TONWMHOM 4 MM.

MMMA - nonumetunmetakpunat; MBX - nonueuHunxnopug; M3T-I — nonnatnnexHtepedTanat-runkonb; MNC - NOANCTUPON;

YMNC - yaaponpoyHbli nonuctupon; MK - nonnkapoboHar.

Bec

MonvkapOoHaT MeEeT TaKoW e BeC, Kak OPrcTeko, U noytn
B 2 pa3a nerye obblYHOro CTekna, Ha 15 % nerue MBX 1 Ha
6 % nerye MN3T-I. Mo Becy nonvKapboHaT yCTynaeT TONbKO
nonancTpony (yaaponpoyHomy nonuctupony). Obnerynb
KOHCTPYKLMIO 13 NonmkapboHaTa MOXHO, eCv MCMosb30-
BaTb COTOBbIE NINCTbI BMECTO MOHOMMTHBIX. Tak, Mpu 3ameHe
MOHOMUTHOTO SINCTA TONWMHOW 4 MM Ha COTOBBI INCT TaKoW
e TONWMHbI faeT CHUKEeHVe Beca B 6 pas.

[MOKOCTb

OAHMM 13 NpenMyLiecTB MonMKapOboHaTHBIX NIUCTOB AB-
NAETCA BO3MOXHOCTb GOPMOBKM B XONIOJHOM COCTOAHWN,
B OTMUMe OT CTekna, Tpebyloliero npensapuTensHoro
TepMoPOpPMOBaHHMA. MOKOCTb NONMKAPOOHATHBIX IMCTOB
no [yroobpasHbiM dMeMeHTamM HeCyLMX KOHCTPYKUWIA Xa-
paKTepu3yeT Takol NMokasaTesnb, Kak MUHMMabHbBI pagnyc
13rn6a. MNpu KOHCTPYMPOBAHWM U30THYTbIX CEKUWIA CnedyeT
MMETb B BUWAY, YTO UeM TOHbLUE MaTepwuas, TeM ferye oH
FHETCA, HO MPW 3TOM Hafl0 00A3ATENbHO YUNUTHIBATD MUHW-
MarbHble paanychl n3riba, xapakTepHble Ana BblbpaHHOro
BMAA NaCTVKa. Tak, 4-MUANMMETPOBbIV IUCT MOHOMIMTHOMO
nonvkapboHaTta MOXeT ObITb M3OTHYT MO PafMyCy He MEHb-
we 0,6 M, paguyc n3rnba scneHeHHoro [BX TonumHom
4 MM JONXKeH ObITb He MeHee 1 M, a ana MMMA 370 3HayeHne
cocTaBuT 1,32 m.

Kak BMOHO v3 Tabnuupl 8, MpU 3ameHe B KOHCTPYKUMW
nmncta n3 NMMMA Ha MOHOANTHBIM TTK MOXHO NONYUNTb KOH-
CTPYKUMM C MEHbLUVMM paamycom n3rmba. Kpome Toro, Kak
COTOBbI, TaK Y MOHOMUTHBIM NONMKAPOOHAT MOXHO TPAHC-
NOPTUPOBATb CBEPHYTHIM B PYSIOH C PaAMycoM m3riba He
veHee R YTO Cyl|eCTBEHHO COKOHOMMUT MECTO ANiA nepe-
BO3KW. MUHMManbHbIV pagmyc n3rnba nMCToB npeacTaBneH
B Tabnuuax 6 1 7. COToBbIA NonmMkapboHaT fonyckaeT n3rmb
TOSIbKO MO AJSINHE COT.

ovevive, 2008
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3ByKOM3OSIMpPYOLLInE
CBOWCTBA

LLym obpa3yeTca B pe3ynbraTe faBneHns BO3AYLWHbIX BOSH
N 13MepAeTCA ANMMHOW BOMHLI M ee 4YacToToW. EamHmuen
n3MepeHna Wwyma asnaetca feumben, npuuem go 60 ab
WYyM CUMTAETCA HErpoMKmMm, ot 65 ao 90 ab - 3HaunTens-
Hbiv, @ cBblwe 90 Ab — pa3spywuTtenbHbim. M13BeCTHO, UTO
3QPEeKT CHKEHNA LWyMa [OCTUIaeTCA 3a CYeT yBenMyeHws
MacChbl 3afiePXMBAIOLLErO LYM COOpYXeHWA nvbo 3a cuet
yBEIMYEHWA BO3MYLIHOW MPOCIONKM Mexay Takoro pofa
COOPYXEHUAMNU. YPOBEHD CHUXEHUA WyMa CTPYKTYPHBIM
NOAVKapPOOHATHBIMK NMCTaMN PA3NINYHON TONLWMHbI OT 4 1O
32 MM cocTaBnseT oT 15 go 25 ab.

3ByKOBOI Gapbep Ha aBToTPacce

Tabnuua 9. CpaBHEHVE 3BYKOM30MALMMN OGMHAPHOTO
OCTEKIIEHNA MOHOUTHBIM NINCTOM 1 CTEKIIOM

3Bykousonauus, ob

TonuwwmHa, mm ofiMHapHoe
nonukapboHar CTeKIO
4 27 30
29 31
31 32

MpW NPUMEHEHUM MOHOIMTHOTO NONMKapOoHaTa BMecTe C
OObIYHBIM CTEKSIOM Ha PAcCTOAHMM > 50 MM pyr OT Apyra,
MOHOJIUTHBIE JINCTBI 3HAUMTENBHO CHWXKAIOT 3BYKOMPOMY-
CKaHMe, 0COBEHHO HU3KOUYACTOTHOE, HanpUMep ropoCKow
wym. (Tabnuua 10)

Ta6bnuua 10. 3BykonsonAums Npu ABOMHOM OCTEKNIEHWN

TonwmHa, mm

PaccTos- 3ByKon30-
CTeKno nonu- HUe, MM nauvs, ab
Kap6oHat
4 6 85 39
6 6 85 40
8 6 85 42
4 6 54 36
6 6 54 37
8 6 54 39

Tennovsonupyoume
CBOWCTBA

MHorocTeHHas CTPyKTypa NMCTOB COTOBOrO NonvkapboHa-
Ta NPeAoCTaBnAeT 3HaUMTEbHbIE NMPEMMYLLECTBa TaMm, rae
HV3KanA TENNONPOBOAHOCTb MaTepuarna ABNAeTCA OCHOBHbIM
TpeboBaHvem. [onrkapOboHaTHbIE NaHeNn AaloT CYLLEeCTBEH-
HYIO SKOHOMMIO 3n1eKTpo3Hepruu (0o 50 %), 3aTpauviBaemon
Ha oToM/eHne NN KOHAVLMOHNPOBaHWe, MO CPABHEHWIO CO
cteknom 1 MMMA aHanormyHowm TONWMHbBL. 9TO CBA3aHO He
TOSIbKO C Terson3onMpyiolMM1 CBOMCTBAMM BO3AYXa, Ha-
XOAALLEroca B NPOCTPaHCTBE MeXay pebpamm KecTKoCTH,
HO M C MeHblUeil Mo CPaBHeHWIO C 3TWMK MaTepuanamm
TENNONPOBOAHOCTbIO, UTO ObecrneunBaeT CoxpaHeHe Tem-
nepaTypHOro pexrma B nomelleHunun. Tennounsonmpyioue
CBOWCTBa MaTepuana XapakTepusyeT TakoOW MnokasaTesb,
Kak KoabdMUMEHT Tennonepenaunm — KonM4ecTBO Tenna,
npoxoaAulero yepes 1 M? Matepuana npv N3MeHeHnu Tem-
nepatypsl B 1° C.

[axe camble TOHKME MaHenu COTOBOrO I'IOJ'IMKap6OHaTa
(4 Mm) NoYTV B 2 [oasa NpeBoCXodAT No cTeneHy Ternnonso-
NAUMK NPOCTOE OCTeKNeHye.
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Ta6n|/|U,a 11. CpaBHI/ITeﬂbeII7| KO3¢¢VIU,I/I€HT Tennonepenavyn MOHONMUTHbIX I'IOJ1I/IKap60HaTHbIX NNCTOB U CTEKNa

KoaddurumeHT Tennonepegaun,

TonwwmHa, Mm Br/m?* °C
Monvnkap6oHat OpunHapHoe cTekno
4 533 5,82
6 5,09 577
8 4,84 571

M3 Tabnuupl 11 BMAHO, UTO ANA BCeX TONWMH KO3dULMEHT Tennonepedaun K 8 ciyyae MOHOAUTHOIO NonvkapboHaTa Hixke,
uem y cTekna. TakMm obpa3om, NoTepu Terna B NOMeLLEHUN 1 MPOHVKHOBEHME Tenna Un X004a M3BHe uepes orpaxjatoime
KOHCTPYKLMM B 34aHNAX C MONMKAPOOHATHBIM OCTeKNeHeM ByayT MeHbLLIe, Yem NPK UCMONb30BaHUM 0ObIYHOTO CTEKNa.

Tabnuua 12. 3aBUCMMOCTb Koo duumeHTa Tennonepeaayn oT TONLWMHBI CTEKA Y MOHONIUTHOMO NoNNKap6oHaTa npu

NBOMHOM OCTEKNEHUN

TonwmHa, Mm

PacctoaHune, Mmm

KoadduumeHt Tennonepe-

Crekno Monukap6oHaT Aaun, Br/m? * °C
4 4 20-60 2,77
4 6 20-60 2,70
6 6 20-60 2,68
5 8 20-60 2,62
6 8 20-60 2,60

Tabnuua 13. 3aBUcMMOCTb KoabdULMEHTA TeNonepeaayn oT TONILWMHbI CTEKNA Y MOHONIUTHOIO MoMKap6oHaTa npu

TPOMHOM OCTEeKNEHNN

TonwuHa, MM KoadpduumeHt
[BOMHbIX repMeTUYHbIX MonmkapGoHar PacctoaHne, mm Tennonezpffaqm,
CTEeKOJ1 C 3a30pom 12 Mm Bt/m? * °C
4+4 4 30-60 1,85
6+4 6 30-60 1,82
8+4 8 30-60 1,78
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CBeTonponycKkaHme

Boigarowmica  dpaHuysckuii  apxutektop Jle Kopbiosbe
CKa3an: «Bcs nctopua apxmTeKTypbl — 3T0 UcTopus 6opbobl
33 CBeT». M B 3TOM YTBEPXKAEHMN MOXHO YCMOTPETb OAMH
13 KIIoUen K ycrnexy rnonvmkapboHaTa Kak CTPOWTENbHOro
matepuana XX Beka. CnocOOHOCTb MPOMYCKaTb COMHEUHbII
CBeT y NoMMKapboHaTa Camas BbICOKas Cpefm CXOAHbIX C
HVIM MaTepK1anos.

ConHeuHbI CBeT, AOCTUTAOWMA 3eMHOW MOBEPXHOCTY,
BKSIlOUaeT B cebaA TpW Anana3oHa BOSH: yNsTpaduoneToBbli,
BUANMBIV U MHPAKPACHBIA.

Ynetpaduronet C — gnvHa BoHbl Mexay 180-280 HM BKtO-
YUTENbHO, Nyyn Bonee MoLLHbIE, Yem ynbTpadronet A 1 B,
1 MOTYT CTaTb CMePTENbHbIMY ANA XMBbIX OPraHN3MOB.

YnbtpaduoneT B — cpegHnii guanasoH 315 HM — 280 HM
(cnocobcTyeT BbipaboTke BUTaMMHA D (@HTUPaxuT), Bbi3bl-
BaET 3arap v pasapakeHune porosuLibl rnas).

YnbTpaduoneT A — ASIMHHOBOMHOBOM AiManasoH 400 HM —
315 HM (3arap 1 nospexaeHue rnas).

Buavmble BonHbl — 380 1 780 HM BKIKOUMTENBHO (Ty4m COOT-
BETCTBYIOT OObIYHOMY BOCMPUSATMIO CBETA).

MHbpakpacHble BoHbl — 6onee 780 HM (MepenatoT conHeu-
Hoe Tenno u HecyT 50 % ero sHeprn).

MonvkapboHaT YyBCTBUTENEH K BO3AENCTBMIO ynbTpaduo-
NeTOBOrO M3nyuYeHuA. Ha OTKPbITOM BO3AyXe Mpo3pauHble
MapKN KeNTeloT, TEPAIOT MPO3payHOCTb, MafaloT yaapo-
NPOYHOCTb MaTepmana U OTHOCUTENbHOE yannHeHue. [na
NpefoTBPALLEHNS HeXenaTeNbHbIX NOCNeACTBIA COTOBbIE U
MOHOMUTHbIE NINCTBI CHAGXAT BHYTPEHHVM YD-3aWmnTHbIM
CNOEM, HaHEeCEHHbIM C MOMOLLbIO KO3KCTPY3WM. ITOT 3a-
WMTHBIA COM COBEPLIEHHO MPO3payeH, U OnpefennTb ero
HanMuue Ha rnas HEeBO3MOXKHO, MO3TOMY CleayeT BHUMa-
TENbHO M3y4YaTb MAPKMPOBKY MaHenei, cenaHHyl npo-
nssoamTenem. Juctel ¢ YO-3awmToln moryT npebuisatb Ha
OTKPBITOM BO3[yXe B TeUeHne MHOMMX neT 6e3 n3MeHeHus

CBOWX CBOWCTB U noTepn BHeELWHero svaa. ObbluHblE e
NNCTbI, He3al eHHble OT yanpad)l/loneTa, npeaHasHa4yeHbl
ON1A NCMNONb30BaHMA TOJTIbKO BHYTPU I'IOMGU_leHVIVI.

YAapOonpoYHOCTb

Mpy CTaHAAPTHLIX CTaTUYECKMX WMCMBbITaHWAX, Hanpumep,
MCNbITAHUAX Ha PACTAXEHVE W 13rvb, MaTepuran nornoLwaeT
SHEPrMIo MefIeHHO. B cyyanx e peskux ycunuii: nageHni
npeaMeToB, YAapPOB, CTONKHOBEHW 1 T.4. — 0BbIYHO MaTe-
puyanbl GLICTPO NornowatoT aHepruio. Llensio ncnbitaHmni
Ha MPOYHOCTb MPW yAape W ABAAETCA UMWTaLMA Takux
YCNOBUN.

YaaponpoyHasa 4Bepb.
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CywectByeT uenas rpynna WCAbITaHWA, NO3BONAIOLLMX
OLEHNTb MPOYHOCTHbIE CBOMCTBA MAACTUYECKMX MAcC mpu
yAapHbIX BO3AENCTBUAX. DTV UCMBITaHVA NPOBOAAT MO0 Ha
MaATHUKOBBIX KOMpax (MCMbITaHWs Ha ABYXOMOPHbIN M3rn6
no Wapnw), nnbo ¢ nomollbio nagatLiero rpysa (yaapo-
cToMKkoCTb Mo apaHepy). VcnbiTaHve Ha [BYyXOMOPHbIN
M3rn6 3aK0UaeTCA B PaspyLleHn obpa3LoB C HaaPE3OM 1
6e3 Hafpe3a yaapom MadTHMKa nonepek obpasua, yCTaHoB-
NEHHOrO rOPM30OHTANBHO Ha [BYX OMOPaX.

PucyHok 6 — MeTof n3mepeHna yaapHon npoyHocTv no Wapnwu

B x0fle MCMbITaHWA ONpPeaensaioT yAapHYl0 BA3KOCTb — Be-
AMUMHY PabOoThl, 3aTPauYeHHOW Ha paspylieHne obpasua,
OTHECeHHYI0 K MAOWaAM ero MonepeyHoro CeveHuns uim
K MAoLWaay nonepeyHoro ceyeHua obpastia B MecTe Haf-
pesa.

YAapoCToMKOCTb MO [apaHepy Oonpeaenaerca npu Ucnbl-
TaHWWM Ha yAapHOe BO3AEeMCTBME MafalolyX M1Mpb MacCom
4 Kr € BbICOTbI T MeTp. Kak BUAHO W3 NPUBEAEHHBIX AaHHbIX
(Tabnuua 8), NpenenbHble 3HaYEHNA SHEPrM yaapa Ansa co-
TOBOIO NONMKapboHaTa AOCTaTOUHO BESIUKM MO CPABHEHWMIO,
Hanpumep, C OPrcTeKNOM, ANA KOTOPOro 3Ta BENMUMHA He
npesbiwaet 0,5 k.

0O

PrcyHok 7 - Konep Ana UcnbiTaHuin Ha CTOMKOCTb K YAapHbIM BO3-
[lencTemAmM No fapaHepy.

1 - nnowagKa C Npope3blo AnA NPOXoAa rmpb; 2 - PerynvpoBOYHbIe
BUHTbI; 3 - BEPTUKabHbIE HAMPABAAOWNE; 4 - TMPA C GOKOBBIMM
nasamu 1 6OVKOM; 5 - BbIABMXKHbIE WTbIPW; 6 - HANPABAAIOLNNA
PONVIK; 7 - NOAKOCHI

J1abopaTopHbIMM METOAAMMN M3MEPUTDL YAAPHYIO BA3KOCTb
nonvkapboHata (no Wapnw, 6e3 Haapesa) HEBO3MOXHO.
Mo3TOMy B KaTanorax ykasblBaloT «be3 pa3pyleHus». Ecnm
COOTHeCTW [laHHble NOKa3aTena yAapHOW BA3KOCTW obpa3Lia
nonvkapboHaTta C COOTBETCTBYIOLUMMI MOKa3aTenammu Ana
LPYrvX NUCTOBBIX MaTepvasnoB, HanpuMep, And oprcTexkna
10-12 k[x/M® (6e3 Hagpesa) v 2 (C Hagpes3om), AnA noau-
cTMpona 5-6 (6e3 Hagpesa) U 1-2 (C HaaPE3OM), TO MOXKHO
NPUGAM3UTENBHO OLIEHUTL BENUUMHY 3TON dU3NYECKON
xapakTepuctuki B 900-1100 kx/M* (6e3 Haapesa). DTa Be-
NMYMHA WUNTIOCTPYIPYET 3KCTPEMAsbHYIO YAAPONPOYHOCTb
maTtepuana.

MOHONNUTHBIN NONMKaPHOHAT OTHOCUTCA K KaTeropumn aHTu-
BaHAabHbIX MPO3PaYHbIX MAaTEPUANOB, MOTOMY YTO Pa3duTb
ero NoApy4YHbIMM CpPeAcTBamMM (yaap HOron, OyTbinkow,
6eMc6onbHON OUTON, KaMHEM) UenoBeky He nog cuiy. Coto-
Bble MaHenu 13 NoankapboHaTta 0bnafaloT OYeHb BbICOKOW
CTeneHbio YaponpPOYHOCTY (MPU HEMPaBUIBHOM MOHTaxe
B HWX MOTYT MOABUTBCA TPELWWHBI, HO OHW HE Pa30bbIOTCA).
Mpu camblx HeGNAroNPUATHBIX YCIIOBMAX YENOBEK HE CMO-
XKET MNOPaHWTLCA COTOBBIM MoNMKapboHaToM. [laxke ecnn B
CUIY Kakmnx-mbo BHELLHNX O6CTOATENBCTB YapPOMNPOYHOCTb
YMEHbWNTCA B 3-5 pa3, yKasaHHaa Gu3nyeckan BevumnHa
6yfeT UMeTb HaCTOMbKO Hosblioe 3HaueHwue (200-300), yTo
He BO3HMKHET OLLYTVMOTO CHUMKEHWA MPOYHOCTU KOHCTPYK-
UMOHHOTO 3nemeHTa. [o3ToMy 3TOT MaTepuan anis UCnosb-
30BaHWA B aHTMBaHOANbHBIX CTPOWTENbHBIX M PEKMIAMHBIX
KOHCTPYKLMAX, HECOMHEHHO, MPEANOYTUTENEH.

TennoCTonKOCTb

TennoCcToNKOCTb — 3TO CMOCOBHOCTb TBEPAbIX MOMVMMEPHbIX
MaTepUanoB COXPaHATb OMPEeAENeHHYI0 EeCTKOCTb MOf
[eNCTBMEM Harpy3kM Npu MOBLILIEHWM TemnepaTtypbl. JTa
XapaKTepUCTMKa ABNACTCA YCIIOBHOW, MPUHATON ANA CpaB-
HUTENBbHOW OLUEHKM MOBEAEHWUA PAa3INYHbIX Harpy>KeHHbIX
NnoVMepPOB B HECTaLMOHapHOM TEMIOBOM MOJe, YTO Mo-
MOraeT NpaBUIbHO BbIOPaTb MNaCcTMACCy AR KOHKPETHBIX
YCIIOBWN.

[nA oueHKM TenNoCTONKOCTM No Brka onpeaenatoT Temne-
paTypy npwv ckopocTu Harpesa 50°C B yac, Npu KOTOpOW
CTaNbHOW UMANHAPUYECKI MHAEHTOP AnameTpom 1,13 Mm
nof OeicTBMeM rpy3a BhaBnmnBaeTca B obpasel Ha ryouHy
1 MM. BblCOKas TennoCTOMKOCTb NOMMKapOoHaTa BblaBMraeT
€ro Ha NepBoe MeCTO Cpeaw NMCTOBbLIX MNACTMKOB NP UC-
NOMb30BaHNM €ro B KaUecTBe CBETOTEXHNYECKMX U3AENUI 1
Tam, rae HeoOXOAVMO BbIAEPXKMBATb BHICOKYIO TeMmnepaTypy.

Kak BngHo 13 Ta6J'Il/lleI 8, I'IOJ'II/IKap6OHaT MMEET HalBbICLLUYIO
TeNNOCTOMKOCTb cpean MMCTOBbIX MNaCTUKOB.
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TepMmyeckoe paclunpeHme

[InA onvcanWA TennoBoro pacluMpeHva NOAVMEPHbBIX Ma-
TEPUANoB UCMOMb3YIOT KOIPPULMEHT NMHERHOTO TepMmnye-
CKOrO paclMpeHns:

3 -1,
I,AT

3nechb |, — 3HayeHvie annHbI 06pasLUa NpK HavabHOW Tem-
nepatype v3mepeHus; | — 3HaueHne annHbl obpasua npu
KOHeyHoW Temnepatype usmepenus; AT=T-T - pa3HoCTb
TemnepaTyp Hayana v OKOHYaHWUA M3MepPEHNS.

KO3GOUUMEHT NUHEMHOTO TePMUUECKOro  PaclMpeHun
NonvKapboHaTa HUXeE, Yem y ApPYrixX NUCTOBBIX MNacTUKOB.
OfHaKO ero HyHO yUnTbIBaTb NPU MOHTaXe BO U30exaHue
fedopmaumm nucTa.

Tabnuua 14. banbHas oLeHKa NUCTOBbIX MIACTUKOB (4 MM)

[onyck, KOTOPbBIV HYXHO OCTaBUTb Ha TEPMUYECKOE PacLln-
peHve No ANVIHE W WWPWIHE NINCTA, NErko BblYUCNARTCA:

AL =B x Lx AT

rae B — Ko3hOULMEHT NMHENHOTO TePMMYECKOro paclumpe-
HUR;

L - pAvHa nucTa;
AT — TemnepatypHbI UHTepBan NPUMEHEHWA.

CBOWMCTBA NIMCTOBBIX MNACTUKOB W CTekna 0600UleHbl B Ta-
611Le 14 OLieHKM NPUOPUTETHBIX CBOWMCTB 3TUX MaTepranos
NPy UCNONBb30BaHUM B KaYecTBe KOHCTPYKUMOHHbIX MaTe-
puanos (No 5 6anbHol cucTeme).

MK

CeoncTtBa NMMMA M3T-Ir Crekno MOHO- MK .
T COTOBbIW
Bec 4 3 1 4 5
B0o3MOXHOCTb 13rba B XONOL4HOM COCTOAHNN 3 5 1 5 5
TennousonvpyoLme CBONCTBa 3 4 2 4 5
TennoctonkocTb 3 2 5 4 4
Tennosoe pacwmnperve 2 3 5 4 4
3ByKom3onAumnA 4 2 5 5 3
YaaponpoyHoCTb 2 4 1 5 5
CBeTonponyckaHune 5 4 3 5 3
CymmapHbIii 6ann 26 27 23 36 34

MMMA - nonumetnnmeTakpunart, M3T-I — nonuatuneHTepedTanat-rnvkons; MK - nonvkapboHar.

SafPlast

COop Harpysok
M onpefeneHue wara
HECYLLNX KOHCTPYKLUIA

PacueTHble Harpyskum

OcTekneHvie C MCMOMb30BaHMEM NIMCTOBOTO NoAMKapboHa-
Ta AOMKHO BBINOMHATLCA C YYETOM EACTBYIOWMX HArPy30K.
B pervorax PO 1 cTpaH 6nvkHero 3apybexba pacyeTHble
3HaUeHWA BETPOBLIX M CHETOBbLIX HArpPy30K M3MEHAIOTCA B
WMPOKMX Npeaenax 1 pernameHtnpytotca CHull 2.01.07-85.

Bnpunoxerusx 1 u 2 npedcmassieHel kapmel palioHUpo8aHus
meppumopuu PO u cmpaH 6uxHe20 3apybexba no dasre-
HUIO 8empa U 8eca CHe208020 NOKPOAA.

BenmunHbl pacyeTHbIX 3HaYeHUI aBneHns BeTpa no pano-
Ham PO:

[-03«Ma, Il =045 kM, lI1-0,6 kMa, IV-0,8 KlMa, V- 1,0 kla,
VI-12«lMa.

BennunHbl pacueTHbIX 3HaYEHWI [aBNEHNA CHErOBOrO Mo-
KpoBa Mo paoHam PO:

I-=08kla, =12 «lMa, = 1,6 kMa, IV-24ka,V - 3,2 kla,
VI -4, klMa.

TNoBbIe 3N1emMeHTbl OCTeKIeHMA

KOHCTPYKTUBHbIE peLUeHUA 3NeMEHTOB OCTEKNEHUA MOTyT
ObITb CamMbIMU Pa3HbIMK, OHAKO MOXKHO BbIAENNTL PAL TUMO-
BbIX. Ha npumepe KOHCTPYKLMM NaBUIbOHa (puc. 8) yKasaHbl
OCHOBHbIE TUMOBbIE 3N1EMEHTBI.

ApouHoe Mnockoe
ocTeKneHune KposesibHoe
ocTeKneHne

Kpyrosble
CTeHOBble
naHenn

PrcyHok 8
MpsamoyronbHbie

CTeHOBble NaHenn

1. CTeHOBble NaHenn

OCHOBHas Harpy3ka, Ie[CTBytoLIan Ha NaHenb, — AaBneHne
BeTpa.

a) Manenu npamoyronbHol Gopmbl

MaHenm MoryT ObiTb 3aKPeneHb C ABYX, TPEX, UETHIPEX CTO-
POH. Pebpa eCTKOCTW MOTYT PacnonaraTbCA Kak BAOSb, TaK
1 nonepek onop.

PrcyHok 9
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6) KpyroBble naHenu

PucyHok 10

MaHenu 3akpenneHbl MO KOHTYPYy KpenneHuamu. Pebpa
XECTKOCTM MOTYT PacronaratbCa Kak BEPTUKANbHO, Tak 1
FOPU3OHTANBHO.

2. KpoBenbHoe ocTekneHre
OcHoBHas ):LGIZCTByPOLuaﬂ Harpy3ka — CcHerosas.
a) lMnockoe octekneHne

JInctoBOe MOKpLITME MOXET ONMpaThCA Ha CTpoMnwia mo
KpasM INCTa, T.e. Ha PacCcToAaHMM 210 CM, AN Ha PacCTOAHM-
Aax B 105 cm 1 70 cm (purc. 11).

PucyHok 11

6) ApoUYHOe oCTeKeHne

PucyHok 12

[poeKTMpOBaHMe OCTeKNEeHMA

MpW  NPOEKTUPOBAHUM CTEHOBLIX MaHenel pPasnnyHow
HOPMBI, MNOCKON KPOBK, aPOYHbBIX SMEMEHTOB U3 NUCTO-
BOro nonvkapboHaTta cnefyet 0becneymTb UX MPOYHOCTb U
XKECTKOCTb. ITO MOXKHO 06ecneumnTb NyTem paLnoHanbHOro
MPOEKTUPOBAHMSA OMOPHON KOHCTPYKLMW. [1ns 3TOro onpe-
JeNATCA MaKCMMarbHbIe PAcCTOAHUA MEXAY OMOPHbLIMM
3NEeMEHTaMW, MNP KOTOPbIX 06eCNeUnBaeTCA HaeXHas IKC-
nayataymsa noamkapboHaTHOro NIMCTOBOTO OCTEKMEHWA.

[na nonyyeHusa 6onee nodpobHoU uHgopmayuu cm. [lpu-
noxeHuUs. B lNpunoxeHusax 3-16 npedcmagneHHsl pacqemsi
MAKCUMarbHelx paccmoAHUU MeXOy ONOPHEIMU 1eMeHMA-
MU, NpU KOMOopeix 0becneyusaemca Ha0exHas SKNayamauus
noukapboHaMHbIX 1UCMO8 Npu 0elicmeuU HA KOHCMPYK-
YUIO CHe208bix U 8eMPOBbIX HA2PY30K C y4emom peeuoHos PO
U CMpaH 611uxHe20 3apybexeA.

PaccMoTpuM MpoeKTMpOBaHMe Kak[oro BMAa TUMOBOMO
OCTeKNeHNA 1 NPUMEPbI MCMONb30BaHWA TabnuL Mpunoxe-
HUR.

1. CreHoBble NaHenm

a) MpAMoyronbHble NaHenu, 3aKperneHHble Mo AByM, TPEM,
yeTblpeM CTOPOHAM KPEMEKHbIMM 371eMEeHTaMM.

B 1abnuue 15 npuBefeHbl pekoMeHayemble PacCTOAHMA
MeXzy onopamu Npu NPOLOSIbHOM 1 NMONePeyYHoOM Pacno-
NOXEHUN pebep KEeCTKOCTN MO OTHOLLEHMIO K HUM (prc. 9) B
33aBUCKMMOCTM OT PAaCUYETHOW BENNYMHBI BETPOBOW Harpy3Kum
1 cnocobe 3aKkpenneHns.

Hanpumep: Npn MakcMManbHOW AencTBytowen Harpyske |l
BETPOBOro panoHa (Mpunoxerwe 1), pasHon 0,45 klla, npwu
3aKpenneHny 1cTa No ABYM CTOPOHAaM B KOJMOHKE AaHbl
PaCCTOAHMA MeXIy Onopamu ANA PasanyHbIX TOAWWH CO-
TOBbIX M MOHOSIUTHbBIX JINCTOB.

Mnn npu M3BECTHBIX PaCCTOAHMAX MeXZy OMOPHbIMM
SNeMEeHTaMM 1 Harpy3ke MOXHO ornpefenutb Tpebyemyto
TONWMHY NnCTa. Hanpumep, ecin paccToaHve  Mexay
onopamu coctasnaeT 125 cm, To npu Harpyske 0,45 klla n
3aKpenneHnn no AByM CTOPOHaM HeoOXOAMMO B3ATb NUCT
MOHOMUTHbBIA TONWMHOW He MeHee 6 MM, COTOBbIA JINCT
C pebpammn KeCTKOCTN BAOMb OMOP TOAWMWHOW He MeHee
16 MM, monepek onop — He MeHee 10 Mm.

Ta6nv|ua 15. I'Ipmmep onpepeneHna pacCtoAHNA MeXxay onopamun BePTUKanbHbIX CTEHOBbIX naHenemn

Harpyska I-0.3 kMNa II-0.45 kla
Bup nucta 3aKpenneHbl 2cT* 3cT 4cT 2cT 3cT 4cT
TonwuHa
2 57 57 57 51 51 52
4 95 95 99 86 86 86
5 112 112 119 102 102 106
6 129 129 139 116 116 123
Mono
7 145 145 162 130 130 141
8 159 159 190 145 145 162
10 189 188 280 170 170 212
12 217 216 ) 195 195 325
ApMmupoBaHve BAOSb ONop
4 58 58 59 50 50 51
6 88 88 92 78 78 81
H sot
8 99 99 105 87 87 90
10 120 120 134 106 106 114
16 201 201 oo 181 181 262
X sot
20 234 234 oo 211 211 o
25 247 247 ) 222 222 )
X5 sot
32 278 278 ) 251 251 )
ApMunpoBaHue nonepek onop
4 70 70 72 63 63 65
6 99 99 103 89 89 93
H sot
8 121 121 127 109 109 114
10 141 141 152 128 128 134
16 208 208 450 188 188 255
X sot
20 234 234 oo 212 212 )
25 254 254 ) 230 230 )
X5 sot
32 288 291 ) 259 259 )

* CT - cTopoHa 3aKkpenneHua.
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6) KpyroBble naHesnu, 3aKpenneHHble Mo KOHTYpY

B lMpunoxeHuax 4-5 npviseaeHbl MakCMMasbHble Pagnychl
N NaHenei B dopme Kpyra, MonyKpyra, YeTBEPTN Kpyra
(pwrc. 10) B 3aBMCUMOCTM OT PacyeTHOWM BEANYMHbBI BETPOBOW
Harpys3Kku.

Hanpumep: npu mMakcvmanbHOW AencTBylowen Harpyske I
BeTPOBOro paroHa (MpunoxeHne 1), pasHol 0,45 kla ans
CTPYKTYPHOTO INCTa TONLWMHOW 8 MM, NOMYYMM, YTO paamnyc
Kpyrnow naHenu MoxeT 6biTb He 6onee 67,2 CM, NONyKpy-
MMOW naHenu C pebpamm XeCTKOCTY, PacriONOXKEHHbBIMM
rOpW30HTasIbHO, He 6onee 119 cm, BepTuKanbHo — 101 cm, a
ona yetseptu kpyra — 140 cm.

2. KpoBenbHoe ocTekneHme
a) [nockoe ocTekneHne

B lNpunoxeHnax 6-7 NnpueedeHbl MakCMManbHble PacCTosA-
HUA Mexay obpeleTKom (X) Mpu PasNUHbBIX PaCCTOAHMAX
mexay cTponunamm (puc. 11) B 3aBUCUMOCTM OT PacyeTHOM
CHEroBOW Harpy3ku. JINCT 3akpennaeTca K CTponuiam 1 06-
peLleTKe Mo YeTbipem CTOPOHAM.

Hanpumep: npu MakcMmanbHOM fencTeyolien Harpyske IV
CHeroBoro pavioHa (Mpunoxeruve 2), pasHol 2,4 kla, npwu
TONLWMHE MOHOIUTHOTO NNCTa 10 MM 1 PACCTOAHUM MEXIY
cTponunammn pasHo 210 cm, Wwar obpelleTkn JOMKeH ObiTb
He MeHee 116 cM, Npu paccTtoaHnn 105 cm — 172 cm, a npu
paccToaHun 70 cm - obpelleTka He TpebyeTcs.

B MMpWnoXeHWAX AaHbl pacCTOAHWA, KOTAa OAHa U3 YeTbl-
pex CTOpOH nomepek pebpam MeCTKOCTU He 3aKpenneHa.
OnpeneneHue Wara 06PeLIETKN aHaNOMMYHO NPeablayLiemMy

npumepy.

6) ApoUHOe oCTeKneHne

B MpunoxeHnax 8-11 npvseneH pekomeHayembli war ob-
PeLeTKkM NpY PacCToAHUM Mexay cTponunamn 210 cvm B
33aBMICUMOCTM OT Harpy3Ku, TONLWMWHbBI U XenaeMoro paguyca
KPWMBM3HbI MCTa (purc. 12).

Hanpumep: npy mMakCcMManbHOW [LENCTBYIOWEN Harpyske
IV cHeroBoro paitoHa (Mpunoxeruve 2), pagHol 2,4 Kla, 1
3a[laHHOM pafunyce KpviBU3HbI 2,6 M NPW UCNONb30BaHNN
NINCTa W3 MOHOAMTHOIO MOMMKapOoHaTa TOAWMHOW 2 MM
war obpeleTkn JomxeH ObiTb He Bonee 33 CM, TONWMHOM
4 MM — He 6onee 61 cm, TONWUHOM 5 MM — He Bonee 127 cm,
TONWMHOM 6 MM — 0bpeLleTKa He TpebyeTcA.

Onpepenenve Wwara obpeweTkn ocyliecTsnaeTca no Mpu-
NOXKEHMAM 9-11 aHanorMyHo ONMCaHHOMY BbiLLe NPUMEPY.

B Mpunoxernax 12-14 1 15, 16 npuBeaeH pekymeHayembli
war obpelleTkn MNpu PacCTOAHUU Mexay CTPOMmUIamm
105 cm 1 70 CM COOTBETCTBEHHO B 3aBUCUMOCTU OT Harpy3KHu,
TONWWHBI 1 XKeNaemoro pagnyca KpusmsHbl nucTa (puc. 12).

TakvM 006pa3omM, MnpefcTaBneHHble Tabauubl [punoxe-
HUI 3-16 NO3BOMAIOT AOCTATOYHO MPOCTO ONPeaensaTh Kak
pasMepbl IMCTOBOrO NOMMKAapbOHATHOrO MaTepuana, Tak
PACCTOAHWA MeX/y OMOPHBIMI dNEMEHTaMV MPOEKTUPYe-
MOV KOHCTPYKLIMW.
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VNHCTPYKLUMA MO MOHTaXy
NCTOB M3 NONMKapboHaTa

MonvikapboHaTHble NNCTbI AOCTATOUHO NErKMe 1 Henpu-
XOTNMBbIE B OBPALIEHNM, X HECTIOXHO NEPEBO3UTL U B
nanbHelLem ncnonb3osatb. OfHaKo CreayeT 3HaTb Crabble
CTOPOHbI 3TOFO MaTepuana v coboaaTb MEPb NPEAOCTO-
POXHOCTY. B 5TOM MOMOTYT HalM peKoMeHAaLMK, pa3pabo-
TaHHble C YYETOM 3apyOeXXHOro OnbiTa.

TpaHCNOPTNPOBKA U XpaHeHme

Mepemelatb NOANKAPOOHATHbBIE NNCTHI CTAHAAPTHOTO Pas-
MEpa MOXHO COOTBETCTBYIOLMM MOLBEMHUKOM, HO €C/n
rabapuTbl INCTOB MPEBbILIAIT Pa3Mepbl NanneTbl, TO BO3-
HWUKAeT OMacHOCTb MX NOPYM. B 3TOM Criyyae yuwTbiBanTe
cnenyrolLme pekoMmeHaaLmm:

1) He nonyckaite nporvbaHuvis naHenel Bo Bpems nogbema
1 nepemelleHus.

2) MaHenwn He AOMXHbI COCKasb3blBaTb W NafaTb C NOAbEM-
HWKa.

3) BepeBku 1 Kabenw, ncnonb3yemble A 06BA3KM rpy3a,
He [O/MKHbI HapyLLIaTb LIENOCTHOCTb YNaKOBKM TIMCTOB.

4) Mpwn onycKaHWM NUCTOB NOABEMHWKOM Hado noanep-
XMBaTb WX CBUCAIOLLUME KOHLBI ¥ HE JOMyCKaTb KOHTaKTa C
MOJIOM.

XpaHeHne

1) MonnkapboHaTHble NNCTbI AOMKHBI XPAHUTBCA B CYXOM,
NPOBETPUBAEMOM, 3aTEHEHHOM MOMELLEHNN, BAANV OT Ha-
rpeBaTesibHbIX NPHOPOB, Ha POBHOM MOAAOHE.

2) Kpas BepxHUX NWCTOB B CTOMKe He AOMKHbl CBMCATb,
yTOObI N30EXKaTb UPE3MEPHOrO X MPOrNOAHWA.

3) CnepnyeT n3beraTb nonafgaHnA Ha MUCTbI MPAMbIX CONMHEY-
HBIX JyYel 1 3aliMLiaTh MX OT aTMOCHEPHBIX BO3AENCTBUIA.

4) JIUCTbl Hafo CKNaabiBaTb YO-3aLMTON BBEPX.

5) Henb3s HakpblBaTb NaHenu nneHkowm u3 MNBX.

6) o nucTam Henb3a XOAUTb, a TakXe AOMyCKaTb CUJIbHble
MexXaHn4yeckmne BO3)1€I;ICTBI/IF|.

3aLI.WITHbIe NOKPbITUA NNCTOB

Bce nonmkapOOHaTHbIE IMCTbI NOKPbITHI TOHKOM MACKMpO-
BOUHOW MIEHKOM, KOTOPYIO HE HY)KHO CHMUMATb [0 Hauana
MOHTaXa. Ilepes; Hauanom MOHTaxa MIeHKY MOXKHO CHATb
PE3KMM ABVKEHMEM PYKI, OMMPAACh Ha KPal naHenv Apyrow
PYKOW. YAanaTb MieHKy Hafo B He3aMblNeHHOM NOMeLEHNN.
VimeriTe B BUAY, YTO NPW ASIUTENBHOM XPaHEHWM IMCTOB UK
BO3AENCTBMM Ha HUX AOMXAA, CHera, CONHEeYHoM paamaumm
NONUITUNEHOBAS MNEHKA MOXKET NMOTEPATb 3MACTUYHOCTb 1
JaXe CUIbHO NPUKNENTBCA K NINCTaM Tak, YTO ee HEBO3MOX-
HO ByaeT yaanutb, v n3aenns GyayT NCNopYeHbl.

Kpasa COTOBbIX IMCTOB Take MOKPbITHI 3aLMTHON MIEHKON
C [1ByX CTOPOH, KOTOpas npefoTBpallaeT nonagaHvie noiu
BHYTPb KaHanoB. lNneHka JomKHa OCTaBaTbCA Ha NMCTax BO
BPEMA TPaHCMOPTUPOBKM U XPaHEHWS, @ Takke BO Bpems
orepawuwii Mo pacruiKkmn 1 CBEPIEHWMIO, B MPOTUBHOM Cllyyae
SNEeKTPOCTATUYECKMI 3apAd, NMPUCYTCTBYIOWUMA Ha NUCTaX,
NPUTAHET BHYTPb KaHanoB MblfieBble YacTvLbl. B npouecce
MOHTaXa 3aLLMTHYIO NNEHKY C KDAaeB HYXXHO CHATb 1 BbICTPO
3aMEeHUTb €e COOTBETCTBYIOLMM rePMETUUHBIM MOKPbITUEM
— NIeHTON 1nu Npodunem.

«BHewWwHAA» n «BHYTPEHHAA» NOBEPXHOCTN NINCTa

ECM nnCT BbiNyCKaeTca C OAHOCTOPOHHUM crnoem YO-
3aLMTbI, TO HA MOKPbIBAKOLLEN €r0 MACKMPOBOUYHON MeHKe
C COOTBETCTBYIOWIEN CTOPOHbI GYAET CTOATb MAapPKMPOBKa
npowssogmutens. VIMeHHO 3Ta CTOpoHa NWUCTa NpeaHa-
3HaueHa ObiTb «BHELUHE», TO eCTb 0bPALIEHHOM K COMHLY.
Koraa nepep yCTaHOBKOW NaHenen MaCcKMpPOBOUHYIO MEHKY
CHMMAIOT, PEKOMEHAYETCA, OTOAPaB HEOOSbLIOK ee YuacToK
C «BHELLIHEN CTOPOHbI», NOCTaBUTb Ha INCTE OTMETKY doMa-
cTepoMm. Toraa Bbl HE NepenyTaeTe «BHELHIO» U «BHYTPEH-
HIOIO» CTOPOHbI.

MoHTax
OpueHTauuA NaHenm Npv yctaHoBKe

)J,nvma naHenn NpUHMMaeTCA I'IapaﬂﬂeanOI;l JIMHWAM NONbIX
kaHanos.Ecnn MnaHesb yCTaHaBIMBAETCA BEPTMKaJIbHO, TO Ka-
Hasbl JOMXKHbI ObITb OPUEHTNPOBAHHDI TakXe BePTUKalIbHO.
B M30THYTbIX KOHCTPYKUMAX, HanprMep B Kpbllax Ternnmu,
KaHaslbl JOTXHbI 6bITb napannenbHbl HanpasneHno n3runba.
A B HaKNOHHbIX KOHCTPYKUMAX — HaMnpaBneHWto CkaTa.

Mnockune Kpbiwn

Ecnm naHenb mcnomb3yetca Kak Kpbllwa, TO OHa AOSKHa
MMEeTb HeOOMbLLIOW YKIOH MO HanpaBNeHWIo TeueHWA Npea-
nosnaraembix BOAHbIX MOTOKOB. OObIYHO 3TOT YKIOH paBeH 5
rpagycam, unr 90 MM Ha Kaxabl METP NUCTa. TakOM YKIOH
obecneynT cBOOOAHOE CTeKaHMe BOAbI C KPbIWW ¥ MaKCUK-
MafbHbIM MoloWMA 3GdeKT naHenel. Ecnu nnaHupyetca
Kpblla AnviHow 6onee 6 METPOB, TO ee YKIOH [OMmkeH ObiTb
6onbue 90 MM/M.

|/|3OFHyTbIe KpbIlwWn

CoToBble NaHenn uaeanbHbl 4N CO3AaHUA apPOUHbIX Mepe-
KDbITWI, KDYTTIbIX KO3bIDBKOB M TYHHEbHbBIX TennuL, MNaHenw
HE HY)KHO HarpeBaTb, 4ToObl MPWAaTb M30THYTYI0 GOpMYy.
Kpome Toro, n3rvbaHue yBenmumBaeT nx KecTkoCTb. Jlyyile
BCEro 3aKpenuTb W3OTHYTYIO MaHenb C YeTblpex CTOPOH,
uTOObI MCMOMB30BATL €8 MAKCMMASbHYIO HECYLLY0 CroCo6-
HOCTb.

[nA pacyeTta MYHMMaNbHOrO paaunyca nruba naHenu nosnb-
3yiTeCh AaHHBIMU, MPUBeeHHbIMY B Tabnuue 16.

Tepmunueckoe pacwimpeHmne

B *apy nonvkapboHaTHble NNCTbI YBENMUMBAIOTCA B pasme-
pax, a B Xonof, HaobopoT, ymeHbLuatoTcA. [puuem koaddw-
LMEHT TEPMUUECKOTO PaclIMpPeHNs 3TOro MaTepwana Bbille,
ueM y Apyrux MaTepuranos, NPUMEHAEMbIX B CTPOUTENbCTBE
ANA OCTEKNEHNS:

a=0,065mm/meC

Ecnv 3Ty 0COBEHHOCTb HEe Y4MTbIBATb MPU MOHTaXe, TO
naHenb, yke Oyayun B COCTaBe KOHCTPYKLMUM, MOXET [e-
dopmmnpoBatbcs. OCOBEHHO CUMbHBIE UCKPUBAEHUA MOTYT
NPOW30MTU BECHOW 1 OCEHbBIO, BO BPEMA PE3KIMX Nepenasos
Temnepatyp B TeYeHue CyToK. [103TOMy CrneayeT OCTaBNATb
JOMNycK Ha CBOOOAHOE paclivpeHne no AanHe U LWMpUHe
naHenu, KOTOPbIN B CPeAHEM COCTABAET 3 MM Ha JINHEWHbI
METP NpW pasHuLe TemnepaTtyp (Mpv KOTOPbIX SKCMAyaTu-
pytoTca naHenw) 6onee 40 rpagycos Llenbcus.

CoepauniHeHne npodunammn

YTobbl B CTHIKM MEXAY NaHeNsaMn He 3abMBanuch Mbilb 1
Bf1ara, Tam A0MKHbI ObiTb MPONOXKEHb yrnoTHUTENN. OBbIUHO
ANA CTHIKOBKM COTOBbIX MAHENe MCMOSb3YIT aloMUHNEBBIE
NPOGUAN C PAZANUHBIMIA SNACTUYHBIMA NPOKALKAMM.

YTo6bl MCMONBb30BaTh MAKCKMMANbHYIO HecCyllylo Cnocob-
HOCTb KOHCTPYKLIMK, HY)KHO, UTOObI BCE KOHLbBI MaHenemn,
KOTOpble MOMafaloT B 061aCTb CTbIKa, 3aKaHUMBaNMCh Na-
3amu ry6rHOM No KpaiHei Mepe 20 MM 1 XOTA Bbl OAHUM
pebpom.

Tabnnua 16. MUHUManbHbIN paguyc n3rnba COTOBbIX IMCTOB M3 NONMKapOOoHaTa.

TonwwHa nucra, Mm

CBoncTBa

4 6 8 10 16 20 25 32
Bec, Kr/m? 08 13 15 17 27 3,1 35 3,7
MuHnmaneHein papuyc 1,05 14 175 28 35 3,75 48
n3rvnba, m
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Bce npuMeHAaeMble yNNOTHNTENN OONMKHbI ObITb 13 MaTepKna-
N10B, COBMECTUMbIX C I'IOJ'II/IKap6OHaTOM, Hago noMHWTb, UTo
06M1acTV CTbika ABMATCA Hawnbonee YA3BMMbIMU BO BCEN
KOHCTPYKLUMK, MO3TOMY BO BPEMA MOHTaa 1 3KCryataunm
He Ha[O noasepraTtb X 130bITOYHbBIM Harpyskam.

SnacTnYHble mMaTtepuanbl, COBMeCTMble C I'IOJ'II/IKap6OHa-
TOM:

® EPDM (ethylene propylene diene monomer rubber)
@ [lonuxnoponpeH
@ [lonnatuneH

@ PTFE (poly(tetrafluoroethene) or poly(tetrafluoroethy-
lene nnu TednoH)

@ HeonpeH

® CunvKoH

e EPT-repmetuk

C nonnkap6boHaTOM He COBMECTUMbI:
e PVC (MonnsuHnnxnopua)

@ PVCNitrile

o [lonunypetaH

Pe3ka n cBepneHve

MonvikapboHaTHble NUCTbl MOXKHO PacnMINBaTh TaK e, Kak
M3AennA 13 oBbIYHbIX NNACTVKOB. B BoNblIMHCTBE Clyyaes,
npu TONLWMHE A0 8 MM, 3TO MOXHO CeNaTb NPOCTO OCTPbIM
HOXOM (enaTenbHO C KOPOTKM TONCTbIM Ne3snem). MaHe-
I e C KOMMAKTHOW CTPYKTYPOW WV TONCTBIMY BHELIHMMM
CTeHKaMU Hy>KHO pe3aTb MefKo3ybuaTbiM1 PyUYHbIMMA Mia-
MV, HOXOBKaMW, LIMPKYNAPHBIMA Nunamn. Ana pesku coto-
BOW NaHenn UCNonb3ynTe NUsbl C MeNKo3ybuaTbiM Nes3smnem
(pasmep 3y6urKkos — 0 16 MM). PekomeHayeman CKOpOCTb
pacnuiku coctaenaeT 1500-3000 060pOTOB B MUHYTY.

MacCKMPOBOUHYIO MNEHKY M 3aLMTHYIO MAEHKY Ha Kpasx [0
PACMWIKN CHUMATb HE HYXHO, UTOObI OCKOMKN U CTRYKKM
He 3aTAHYNO B MOMIOCTU NPW NOMOLUM CTaTUYECKOrO dMeK-
TpunyecTea. Ecnm 310 BCe-TakM MPOM30LLNO, NaHeb Hago
NOTPACTM MNW NPOAYTb KaHambl CKaTbiM BO3AYXOM, YTOObI
MaKCMManbHO OUYUCTUTb WX NMEePEA MCMONb30BAHMEM.

Mpwn cBepreHUn MMCTOB MOXHO WMCMOSb3YIOT CTaHAAPTHbIE
cBepna. Ecnm oTBepCTHe Hamo cAenatb y Kpas naHenu, To
He pekomeH[yeTcA cBepanTb B 1,5 Aorma oT Kpad (3,81 cm).
[pocBepneHHoe OTBEPCTVE [OOMKHO MMeTb AOMyCK Ha
TepManbHOEe pacluvpeHne nonmkapboHata, TO eCTb ero
NMaMeTP AO/MKeH ObiTb Horblie, Yem AnameTp npeaHasHa-
YeHHOro Ans Hero bonTa.

O6Lwme pekoMeHaaUUY A PE3KU 1 CBEPNIEHUSA:

@ [laHenb JOMKHa neXxaTtb Ha POBHOW TBEPLOW
NMOBEPXHOCTW;

@ lcnon b3yI7ITe TONbKO OCTPbIe, 3aTOYEHHbIE MHCTPYMEHTbI,
B MPOTVBHOM CJly4ae KpaA noay4vatca HepOBHbIMIA;

o Cobniopalite NpaBuna 6e3onacHoCTX Npu pabote
C UHCTPYMEHTaMU.

repmemsal.wm KpaeB

lNepea MOHTaoM HeoOXOAMMO CHATb 3aBOACKYIO 3aLLUUTHYIO
MNEHKY C KpaeB NaHenemn 1 repMeTMYHO 3aKpbiTb CaMOKIeto-
LWEeNCa NeHToM 1N NonMkKapboHaTHbIM NPodUIeM BEPXHNI
N HXKHWI Kpasi COTOBOTO NIUCTa, YTOObI B OTKPbITbIE Aiven He
nonagana Mblib, HaceKoMble, BOAa. Kpasa nmaHenu OOMXHbI
OblTb MNAAKMMM N POBHBIMK, MHAYe 3arepmeTr3npoBaTh
KauyecTBEHHO He yaacTcA. lNpu 3ToM Kpall, KOoTopbIi byaeT
BEPXHWM, Haflo 3aKNenTb HenepdOpPUPOBAHHOW antomu-
HNEeBOW KMeMKoW NeHTOM Kak MOXHO MAOTHEE, a HYKHNI
- nepdoprpoBaHHONM, UTOObI KaHabl NPOBETPUBANMNCE U
BbIMABLWWM B AYelKax KOHAEHCAT XOpowo GUALTPOBancs
yepes oTBepCTUA. ECam repmeTmsauma HUXHero Kpas npo-
NCXOANT C MOMOLLbI0 MOAMKapboHaTHoro npoduns, To B
Hem Halo NPOCBEPUTL AblpKK Yepe3 Kaxable 30,5 cm (12
[101MMOB).

CamoKnewmecs NeHTbl AOMKHbI ObiITb NOAXOAAWMMM 414
COTOBbIX MaHenel, To ecTb ObiTb MOroACYyCTONUMBLIMUA 1
He TepsATb CBOMX XUMMUECKMX 1 MEXaHNYECKNX CBOWCTB OT
LIMTENBbHOW 3KCMyaTaLmm.

Ecnm no kpasm naHenu MOHTUpYyeTcsa Npodub, TO OH AOS-
KEH CKPbIBATb HAKNEEHHYIO Ha HYX JTIEHTY U He MOBPEeXaaTb
ee. Ecnv neHTa noBpexaeHa, To ee CrieflyeT 3aMeHUTb.

besonacHocTb

@ Bo un3bexaHve nopyum naHenen HeobxoauMo CHATL
MaCKMPOBOUHYIO MIEHKY Cpasy Mocsie MOHTaXa.

® Hu B KOeM crlydyae Henb3A MPUMEHATb OCTPble pexyLuve
WNHCTPYMEHTbI ANA CHATUA MAaCKUPOBOYHON MIEHKM.

® He Hapo xoauTb No MOKPbLITUAM 13 I'IOJ'II/IKap6OHaTHI>IX
nmcToB. Ecnn BCe xe 310 HE‘O6XO,£LI/IMO B npouecce
MOHTaXa Wi YACTKM KPbILWK, TO I/ICI'IOJ'lb3y|7ITe
cneunanbHble Onopbl: MNaHKK, KXeCTKne AOCKN 1in
YTO-TO B 3TOM poae.

Yucrka

|_|OJ'IVIKap6OHaTHbIe naHenn MOXHO YNCTUTb OT 3arpAasHe-
HWI C NTOMOLLbIO TEMAOKN MbIIbHOW BOAbI, NCNonb3ya MArkyto
TKaHb 1N I'y6K)/. Mcnonb3oBaTb nyuule Markoe cpeacTso AnAa
MbITbA MOCyabl, C H3KOW KUCNOTHOCTBIO MK HEMTpaJ'IbHOE‘
Henb3a TepeTb naHenu LeTKOW, Lapanatb, UCMNOoIb30BaTb
a6pa3msbl n pacTesopuUtenn. Mocne YRaneHua rpAasn nnct
HaZo NPOMbITb 4MCTOM BOAOW U O6C)/LLIVITb MATKOWM TKaHbIO.

MATHa MACNAHOW KpPACKM, CMa3Kku W nofdobHble 3arpsasHe-
HMA MOXHO YHanuTb, Clerka noTepeB MaHenn TPAMKOW,
CMOYEHHOW B 3TUNOBOM CMpTe Mnn OeHsuHe. MNocne 3Toro
HEMEANEHHO HYKHO MPOMbITb OUYMLIEHHOE MECTO OOMbLINM
KOMMYECTBOM BOfbl 1 MPOCYLNT.

Bonbline 3arpAsHeHHble YU4acTKM MOXHO obpabaTbiBaTb C
NOMOLLBIO MUHW-MOEK, NOAAIoWNX BOAY MNOA AaBNEHUEM,
nnY napoouncTuteneit (pabouan Temnepatypa He soiwe 80
rpagycos).
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OcTekneHme bankoHa

KOHCTpyKUMA NpeAHa3HayeHa Ana ocTekneHusa OankoHa
XWNow KBapTMpbl nnn oduca. BmecTo ctekna mbl npegnara-
€M 1CMob30BaTh COTOBBIN MOAMKAPOOHAT, KOTOPbBIN OKYNUT
cBoOI0 Honee BbICOKYI CTOMMOCTb 3a CYET SKOHOMUM SMeK-
TPO3HEPruK, PacxXoaytlolenca Ha AONONHUTENbHbIE 000-
rpeeaTenn. B xonogHom knvmate cpeaHen nonocl Poccum
1 0COOEHHO B ee CeBEPHbIX PaioHax COXpaHeHve Tenna B
NOMeLeHNM — OfiHa 13 TMaBHbIX NPOOEM, 1 COTOBbIE INCTBI
nomoraioT ee pewnTb. OHM MOYTU He MPOMYCKalT CKBO3b
ceba nHpaKpacHoe 13ydeHne, KOTOPoe N3y4aloT Harpe-
Tble 06beKTbl. bnarofgapsa nonvkapboHaTy Tenno KeapTupbl,
6onbluas YacTb KOTOPOTrO, Kak M3BECTHO, yXOAUT uyepe3
OKOHHble MPOEeMbI, He MOMAET Ha «0borpes ynnLibl». JINWHAS
nnouwanb, 06pazoBaHHas 3a CYET OCTEeKNeHUA 6ankoHa, CMO-
XeT MCMOoMb30BaTbCA C 60bLWMM KOMPOPTOM. [po3pauHbiIi
NonvKapOoHaT BHeLWHe Mano 4Yem OTNMYAETCA OT CTekna,
NO3TOMY BHELWHWUIA BUA 34aHWA He yxyawmTtca. CtouT oT-
METUTb, YTO COTOBbIE NMCTbI 06/13JAI0T HECKOMBKO MEHbLLEN
NPO3PAYHOCTBIO MO CPABHEHWIO CO CTEKMIOM, OfHaKO 3TOT
HEAOCTATOK C JIMXBOW KOMMEHCUPYETCA NX MPEBOCXOAHBIMM
TENNON30ANPYIOLUMMI W MPOYHOCTHBIMK CBOMCTBaMM. [1pu
yaapax TaKenbiMv npeameTamyl, Kynakamu, OyTbiikam mno-
nvKapboHaTHoe OCTekneHve He paspyllaetca. OHo Takxke
ropasgo nyylle, yem CTEeKIO CMpaBfiAeTcA C BETPOBbIMM
Harpy3kamu. laxke B TOM Cllyyae, eCiiv OCTeKNeHre NoBPe-
[I€HO W BHW3 NOMETeNN KyCKM MNacTuKa, OHN NPeaCcTaBnaoT
OO0V MeHbLLYI0 OMAacCHOCTb ANA MIOAEN 1 HaxXOAAWMXCA
BHM3Y NpPeaMeTOB BCIEACTBME CBOEW NErkocTn 1 bonbluen
OKPYrnoCT Kpaes.

[InA nocnefHvx aTaxel 3haHunii, rae 6ankoHsl He obopyao-
BaHbl KpblLlen, BO3MOXEH BapWaHT OCTEKNEHMS C KPOBfen
13 nonvkapboHaTta. Takas KpPoBnA No CBOUM noTpebutens-
CKMM KauecTBaM H1YeM He BygeT ycTynaTtb 0OblYHOMN KPOB-
ne 13 6eToHa, MeTanna UK gepesa, HO Y Hee OyaeT OfHO
noTpAcalollee NpenMyLecTBO — MNPO3payHoOCTb. Yepes
NoNNKapOOHATHYIO Kpbilly CBOEro GankoHa MOoXHO GyaeT
MoO0BaATLCA HEOOM Kaxabll [eHb Ha 3aBWCTb COCEAAM C
HIDKHUX DTaxel.

MpeumyLyecTBa NonvkapboHaTa B faHHON KOHCTPYKLMU:
1) XopoLwue TeNnNoN30ANpPYyHoLLMEe CBOMNCTBA

2) yOapOCTONKOCTb

3) xopoLuee CoONPOTUBAEHME BETPOBbIM Harpy3Kam

4) nerkoctb

5) HM3Kaa BOCMNAMEHAEMOCTb

6) MeHbluas TPaBMOOMACHOCTb

Tvinbl NICNONb3yeMbIX TMCTOB

MOHONUTHbIE 4-6 MM MOAXOAAT A8 KPOBAM U BEPXHUX
BEPTMKANbHbIX MPOMETOB (TakK Kak B 3TUX MeCTax HysKHa
6onbluUas NPO3PaYHOCTD).

CoTOBbIN NOMKaPOOHAT 6-10 MM (MATOBbIN, TOHMPOBAHHbIN,
LIBETHOW) MOAXOANT ANA HUKHEN YaCT OCTEKEHMS.

KOHCprKTVIBHbIe 0COBGEHHOCTY

TOﬂLLlV]Ha NNCTa 6yﬂeT 3aBMCETb OT WMPKHbI MponeTa:
yem OH 60ﬂb|.|.|e, Tem 6onee TONCTbIN NMPUMEHAETCA JINCT.
BepTI/IKaJ'IbeIe NMOBEPXHOCTN OCTEKNEHMA NOABEPratoTCA
3HAYNTESTIbHBbIM BETPOBbBIM HAalrpy3kam, MO3TOMY AJ13 KaXXAO0ro
KOHKPETHOro Cjly4van HeO6XOﬂ|/|MO BbIMOMHUTD TOYHBbIN pac-
YeT Wara Hecyumx KOHCprKLU/”Z, KaK MokKa3aHo B rnase 14
«C60p Harpy3oK 1 onpefeneHue Wara HeCyLmMxX KOHCTPYK-
LM,

B naHHOM npumepe Hecyllme KOHCTPYKLUMY BbINONHEHb! 113
anioM1Hnesoro npoduna. OHW Nerkre, MPOCTo MOHTUPYIOT-
€A 1 06eCneynBaloT XOPOLLYI rePMETUYHOCTL COOPYKEHWA.
Bo3MoxHO npumeHeHve noboro Npoduna, faxe aepesaH-
Horo 6e3 cobnoaeHnsa cneLranbHbIX Mep, 0becneunBaloLLnxX
POBHOCTb KOHTaKTHbIX MOBepPxXHOCTel. [laHHOe TpeboBaHWe
He KpUTWYHO AnA nomnmkapboHaTa, KOTOpbI AomycKaeT
Hebonbluve gedopmaummn 6e3 noTepy CBOMX CBOWCTB U
BHELLHEro BMaa.

PeKomeHnauvm NO MOHTaXxy

Ha 6onbluei yacTn Tepputopun Poccumn Habnoaatotca 605b-
Wwre nepenagbl TeMnepatypbl, nopagka 60° C, Kak Ce30HHble
Tak 1 BHYTPWAHEBHbIE, MO3TOMY MpW cOOpe KOHCTPYKLMM,
yTO6bI 130EKaTh AedopMaLML NICTOB, He HY>KHO YCTaHaB-
NIMBATb NIUCTbI CTBIK B CTbIK, B MPOTUBHOM CJlyyae BO3MOXHA
nx nedopmauma. Heobxoammo yumTbiBaTb KOIGOULMEHT
JIMHENHOrO TePMMYECKOro pacliMpeHus nonamnkapboHarta.
TOT NoKasaTenb, B CBOIO OuYepefib, 3aBUCUT OT NiioLWaam 1c-
nonb3yemblx TMCTOB. [prmep pacyeTta AomnycKa nNpuBeaeH B
pasgene «lepMmnyeckoe paclmperver rmasbl 13 «CBOMCTBA
NONMKapOOHATHBIX INCTOBY.

o

'S
}_n‘

PricyHok 14. KapKkac KOHCTPYKLIMW OCTeKNeHA DankoHa.

Y3en coeavHeHVA NUCTOB 13 nonvkapboHaTa, pacnono-
YKEHHbIX B ogHOM nnockoctu (puc. 15) - Ceu. 1.

Cen, |

a
=L

I

PrcyHok 13. OcTekneHvie bankoHa.

PrcyHOK 15. TUNOBOW Yy3en COeANHEHNA NNCTOB 13 NOAUKaP-
6OHaTa B KOHCTPYKLMM OCTeKneHnA ankoHa: a — AByXmepHoe
n3obpaxeHwe y3na, b — TpexmepHoe n3obpaxkeHye y3na, B — cxema
cOopKM y3na.
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Y3en coeguHeHNA NncTa 13 nonvkapboHaTa K cTeHe 3aa-
HuA (prc. 16) — Ceu. 2

PucyHok 16. TMnoBow y3en coeanHeHVA I1CTa 13 nonmkapoboHarta
K CTeHe 3[aH1A B KOHCTPYKLMW OCTeKNeHnsa 6ankoHa:

a - AByXMepHoe 13obpaxeHue y3na, b — TpexmepHoe 1300pake-
HVie y31a, B — Cxema COOPKM y3na.

Y3en coefuHeHUA NUCTOB U3 nonukapboHaTa, pac-
NONIOXeHHbIX nog yrnom 90 ° fpyr OTHOCUTENBHO Apyra
(pnc.17) - Ceu. 3

Ceu, 3

PucyHok 17. TUNOBOW y3en COeAMHEHNS TMCTOB 13 NONMKap6oHa-
Ta, PacnonoxeHHbix nog yrnom 90 ° apyr OTHOCKTENbHO Apyra B
KOHCTPYKLIMI OCTEKNEeHWA GankoHa: a — AByXMepHOe v3obpakeHue
y3na, 6 — TpexmMepHoe 130bpaxeHye y3na, B — cxema COOPKM y3na.

Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnono-
MEHHbIX B ogHon nnockoctu (puc. 18) — Ceu. 4.
Ceu. 4

R IR

[T T 42

PrcyHok 18. Tunoson ysen coefuHeHNA NMCTOB 13 NONNKap-
60oHaTa B KOHCTPYKLMM OCTEK/EHNA BanKoHa: a — ABYXMepHOe
n3o06paxeHne y3na, 6 — TpexmepHoe 130bpaxkeHe y3na, B — cxema
cbopkm y3na.

Y3en coefvHeHUs NUCTOB 13 NonukKapboHaTa B LIOKOJNb-
HOW YacTn KOHCTPyKumm (puc. 19) - Ceu. 5

Ceu, 5

in :---..--n:I\ 'I.-:- N
PrcyHok 19. TUNoBow y3en coeAMHeH s N1cTa U3 nonnkapoboHaTta
B LIOKO/bHOM YaCTW KOHCTPYKLMM OCTeKNeHnA BankoHa: a — ABYyX-
MepHoe 13obpaxeHie y3na, 6 — TpexmepHoe U3obpaKeHe y3na,
B — cxema cOOpKM y3na.

YKpbITVEe 6accerHa: apoYHas
CXema

Nonb30BaTbCA MiaBaTesbHbIM 6acCeNHOM, PAaCMONOKeHHbIM
OKOJ10 3aropOAHOrO JOMA WY Ha TEPPUTOPUM YaCTHOW ro-
CTUHULBI, ByIeT ropasfo KoMbOpPTHee, eCnivi MOCTPOWTL Haf,
HVM Mpo3pauHoe yKpbiTre. OHO OyaeT 3awmiiath baccemnH
OT 3arpA3HeHusa ¥ Henorofdbl. Hanbonee onTMManbHbIM
pelleHrem Ana YKPbITUA ABMAAETCA apOUYHAA KOHCTPYKLMA
13 COTOBOrO WM MOHOSIMTHOIO MonukapboHara. MNonukap-
OOHaTHble NUCTbI, OCOOEHHO COTOBbIE, UMEIOT HEOOMbBLLIOW
BeC ¥ NoAAaloTCA M3rnby B XONOAHOM COCTOAHMM 6e3 13-
MEHEeHWNA CBOMX MeXaHWYeCKMx CBOWCTB — 3TO MO3BOSAET
CO3[aBaTb Ha MX OCHOBE OTHOCUTENbHO Nerkne CamoHecy-
LMe KOHCTPYKUMK. 10 CpaBHEHWMIO C IBYCKATHOW CXemMOoW, B
aPOYHOW Cxeme 3a[1eMCTBOBAHO MEHbLLE METANIIOKOHCTPYK-
UMM 33 CYET PaLMOHaNbHOMO MCMOMb30BAaHNA MPOYHOCTHbBIX
CBOWCTB MaTepwana. Kpome Toro, nonvkapboHaTHbIE INCTbI
CNyXKaT MpeKpacHbIM Ternnon3onaTopom bnarofgaps 6onb-
WOMY KOMMYECTBY BO3MYLIHbIX MYCTOT. 3TO CBOWCTBO 0be-
CMeyrBaloT CoxpaHeHne Terna B bacceiHe U MeAneHHoe
OCTbIBaHWE BOAbl. KynanbHblA CE30H B TakOM MOMELLEHNN
MOXET ObITb MPOSIEH 1O OKTABPSA, MPY YCIOBUM SKOHOMHO-
ro NoforpeBsa BofAbl.

MonmkapboHaTHbIe AINCTbI OYEHb MPOYHBIE, CePbe3HO Mo-
BpeanTb vx 1 Tem 6osee pas3buTb HEBO3MOXHO. Kpome
TOrO, BbIMYCKAOTCA MaHEeNM CO CreumanbHbiM NOKPbITUEM,
YAYULAIOWMM X CBOMCTBA NPV SKCMAyaTaLmMn B YCIIOBUAX
NOBbBILEHHOW BAAXHOCTW. Takue naHenn Aonro He TepsioT
CBOVIX IEKOPATVIBHbIX KAaYeCTB KaK U3HYTPW, Tak U CHApY» K.

Mpu ocTekneHun baccerHa MCNoNb3oBaHWe NoNMKapboHa-
Ta OKa3blBaeTCA HaMHOTO flellieBsie MO CPaBHEHMIO C APYTU-
MU MaTepvianamu: 3akaneHHbIM CUANKATHBIM CTEKIOM UMK
TPUMNEKCOM U3 CTEK/a.

MpeumyLyecTBa NonnkapboHaTa B JaHHOW KOHCTPYKLMM:

1

=

TMOKOCTb B XONOAHOM COCTOAHNN

2

N

NIerkoCTb

3) xopoluee CBETONPOMyCKaHue

&

3alwmTa ot ynbTpadroneta
5) XOopolwue TENIoM30nnpyoLLMe CBOCTBa

6

=

YAAPOCTOMKOCTb

7) CTOMKOCTb K BbICOKOW BNaXHOCTV 1 aTMOChEpHbIM BO3-
NencTBMAM

N

Tunbl CNOMIb3yeMbIX INCTOB

CoToBble INCTBI PA3MYHOM TOAWMHbBI MCNOMB3YIOTCA B
6ONbLIMHCTBE CIyYaes.

MoHOANUTHbBIE NNCTBI NOAXOAAT TaMm, rae Heobxoamma npo-
3PavYHOCTb YKPbITUA.

KOHCTpyKTVBHbIE OCOBEHHOCTU

B naHHOM npumepe MCMoNb30BaHbl CTaHAAPTHbIE NpodK-
A U3 AMOMUHMEBOTO CMMaBa C 3alUUTHO-AEKOPATUBHBIM
NOAVMEPHO-NOPOLLKOBBIM MOKPLITUEM. [TOCKOMBbKY YKpbITUE
He [O/MKHO MPOMYCKaTb Brary, BO BCeX COOPOYHBIX y3nax
NPUMEHAIOTCA Pe3nHOBbIe YNNoTHUTENM (Ha ocHose EPDM),
obecrneymBatoLLve repMeTUYHOCTb COOPKI. [Ina KpenneHna
NPUMEHAIOTCA CaMOHape3atoLLVecs BUHTbI.

[ina pacueTa onTMManbHOM TONLLMHbI IMCTOB B 3aBUCMOCTM
OT LUara HecCyLmx KOHCTPYKUMIA cM. rnasy «CO0p Harpy3ok 1
onpeneneHe Wwara HeCyLyx KOHCTPYKUMUIA».

Ecnn BeTpoBble ¥ CHEroBble Harpy3kn Ha KOHCTPYKLMIO
BENMIKM WM BbICOTA apky mpennonaraetca 60MnblWon, To
cneflyeT pacCMOTPETb ABYCKATHYIO CXEMY YKPbITHA.
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PeKOMer,aLlI/II/I N0 MOHTaXxy

Kak ansa Bcex KOHCTPYKLMI M3 NonrKapboHaTa, CO3AaBaeMblx
ONA SKCMNyaTaumn Ha ynuue, cneayeT OCTaBnATb AOMYCK Ha
Tepmuyeckoe paclmpenve nuctos. Cm. pasgen «lepmmye-
CKoe pacLmpeHmes rmasbl 13 «CBOMCTBA NOMMKAPOOHATHBIX
JINCTOBY.

Ba)KHO MOMHWTb, YTO Ta CTOPOHA COTOBOTO JINCTA, TAE HaHe-
ceHa YO-3awmTa, AomKkHa 6biTb obpalleHa Ha ynuuy.

M3rinbatb NNCTbI MOXHO HenoCcpeACTBEHHO BO BpeMA MOH-
Taa, HO TOJIbKO MO HaMNpaBNeHUIO UX BHYTPEHHWX MOJbIX
KaHanos.

PucyHok 20. ApouHoe yKpbITe 6accerHa.

PricyHOK 21. KapKac KOHCTPYKLMW apOUHOIO YKPbITUA GacceiHa.

Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnono-
MEHHbIX B ogHon nnockoctu (puc. 22) - Ceu. 1.

Ceu. 1

PucyHok 22. TUNoBOW y3en COeavHeHNA NUCTOB 13 NMONMKapOoHa-
Ta B KOHCTPYKLMM apOYHOTIO YKPbITUA GacceliHa: a — AByXMepHoe
n3o06paxeHne y3na, 6 — TpexmepHoe 1306paxkeHe y3na, B — cxema
cbopkm y3na.

Y3en coefuHeHWs NUCTOB K3 rMonuMkapboHaTta, pac-

MOMOXEHHbIX noA yrnom 90° Apyr OTHOCUTENBHO Apyra
(puc. 23) - Ceu. 2.

Cey. 2

6

IE

PricyHok 23. TUNoBow y3en coeAMHeHs INCTOB 13 NONMKap6o-
HaTa, PacnonoXeHHbIX MoA yrnom 90° Apyr OTHOCUTENbHO Apyra

B KOHCTPYKLMI apOYHOTO YKPbITUA bacceliHa: a — AByxmepHoe
n3obpaxeHvie y3na, 6 — TpexmepHoe 13obpaxeHue y3na, B — cxema
cbopkm y3na.
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Y3en coefuHeHVA NMCTOB B LLIOKOJIBHOM YacCTU KOHCTPYK-
unn (puc. 24) - Ceu. 3

B KauecTBe rvapov3oNAUMKM B KOHCTPYKLUMW Y3na UCMONb-
3yeTcA OyTUIOBas NeHTa, @ B KayecTBe yTennuTens MoXeT
ObITb MCMONb30BaHA MOHTaXKHasA neHa (MMbo apyro mate-
pvan). KpenneHwve y3na HENOCPEACTBEHHO K LIOKOSIO MOXET
OCYLLECTBNATLCA PA3IMYHBIML CMIOCObamM 1 3aBUCKUT OT
BeCa KOHCTPYKUMN 1 UCMBITbIBAEMbIX HANPSKEHWNI.

Cey, 3

PucyHok 24. TunoBow y3en coegnHeHVA INCTa 13 nonvkapoboHarta
B LIOKOJTbHOW YaCTV KOHCTPYKLMM apOYHOrO YKPbITVA bacceiiHa: a
- ByXMepHoe 13obpaxeHue y3na, b — TpexmMepHoe 130bpakeHve
y3na, B — cxema COOpKM y3na.

YKpbITue baccenHa:
NBYCKaTHasA cxema

[IBycKaTHaa KOHCTPYKUMA NpefcTasnaer coboi bonee Tpa-
AMLUMOHHBIN BAPUAHT YKPBITUA, BBIOOP KOTOPOTO 3aBUCHT He
TONbKO OT 3CTETUYECKMX MPeanouTeHui 3akasumka. Ecam
nnowaab 6accerHa AOCTaTOYHO BENVKa, TO NpenMyLLecTsa
APOYHOW CXeMbl YKPbITUA TEPAKOTCH, MOCKOSbKY MpuaeTca
nMbO  yBENWMUMBATL BbLICOTY KOHCTPYKUMKM, UTO BedeT K
6onblueMy pacxody matepuana, Moo cosfasaTb MAOCKYO
nnowaaky Hag 6accenHom, HO TOrAa Ha Het ByayT ckanav-
BaTbCA rPsA3b, BOJA W CHET, ee NMPUAETCA YacTo UMCTUTb. B
TakoMm CJlyyae NpuMeHeHve IBYCKaTHOrO YKPbITUA NMpPeano-
ytntensHo. Ocagky byayT 6eCcnpenATCTBEHHO CKATbIBATbCH
Mo Hemy, Xopollee ecTeCcTBEeHHOe OcCBelleHne bGaccelHa
OyneT oCTaBaTbCA HEM3MEHHbIM, a TEerIou3onMpyoLne
M MPOYMe XapPaKTEPUCTUKM TaKOrO YKPLITUA aHanormyHbl
apOYHOMY.

I'Ipevlmyu.l,eCTBa I'IOJ'IVIKap6OHaTa B JaHHOM KOHCTPYKUMNN:

1

=

NerkocTb
2) xopolume Tenon3oNMpyoLLMe CBONCTBA

3) xopoluee CBETONPOMyCKaH1e

£=

3allyWTa OT ynbTpadroneTa
5

6) CTOMKOCTb K BbICOKOW BNAXKHOCTW 1 aTMOCHEPHbBIM BO3-
NEeNCTBMAM

N

YAAPOCTOMKOCTb

=

Tvnbl NcnosibdyemMblixX INCTOB

CoToBble AINCTBI PA3NMYHON TOMWMHBI MCMOMB3YIOTCA B
6OMbLNHCTBE CIyYaeB.

MOHOAWTHBIE NUCTBI MOAXOAAT TaMm, rae HeobxoanmMa Npo-
3PauYHOCTb YKPbITUSA.

KOHCTPYKTVBHblE 0COBEHHOCTU

B paHHOM npvimepe MCnonb30BaHbl CTaHAAPTHbIE MPOdK-
NN M3 aniOMUHWEBOro CraBa C 3alUTHO-AEKOPATUBHbBIM
NoNMMePHO-MOPOLIKOBbIM MOKPbITVEM. [TOCKONbKY YKpbITVE
He [OMKHO MPOMyCKaTb Brary, BO BCeX COOPOUHbIX y3nax
NPVIMEHAIOTCA Pe3NHOBbIE YNNOTHWUTENM (Ha ocHose EPDM),
obecneymBatoLLme repMETUUHOCTb COOPKI. na KpenneHna
NPUMEHSIOTCA CaMOHape3aloLWMecs BUHTHI.

[ins pacyeTa onTMManbHOM TOALLUMHBI IMCTOB B 3aBUCKMOCTY
OT Wara HecyLUMX KOHCTPYKLUMIA cM. rnasy 14 «C6op Harpy-
30K V1 OMpeaeneHyie Wara HeCyLMX KOHCTPYKUMI».

PekomeHZaLMn Mo MOHTaxy

BaxHO NOMHNTB, 4TO HanpaeneHyre NosbiX KaHanoB COTOBbIX
naHenem OOMXHO COBMafaTh C HanpasneHnem CKaTa Kpblln,
a NnpKn yCTaHOBKE B Ka4eCTBe CTeH yKPbITNA KaHaslbl LO/IKHbI
pacnonaratbCA BePTUKanbHO.

Kak s BCex KOHCTPYKLMI 13 MOAMKapOOHaTa, CO3AaBAEMbIX
ANSA 3KCMNyaTaluy Ha ynuLe, CneflyeT OCTaBaAaTb AOMYCK Ha
TepMMYeckoe paclumpenmne nuctos. Cm. pasgen «Tepmude-
CKOe paclumpeHviex rasbl 13 «CBOMCTBA NOSMKAPOOHATHbBIX
TINCTOBY.

PucyHok 25. [IByckaTHOE yKpbIThe 6accerHa.

Puic. 26. KapKac KOHCTPYKUMM [1BYCKATHOTO YKPbITUA BacceinHa

Y3/1bl COEAUHEHUA TMCTOB M3 NONMKapboHaTa, pacnono-
MeHHbIX nog yrnom (puc. 27) — Ceu. 1 m (puc. 28) — Ceu. 2.

i < Ceu. 1

PrcyHok 27. TMNoBO# y3en coeAnHeHna NCTa U3 nonnkapboHata
B BEPXHEN YaCTN KOHCTPYKLMM ABYCKATHOIO YKPbITWA GacceitHa: a
— ABYXMepHOe 1306paxkeHie y3na, 6 — TpexmepHoe n3obpaxeHne
Y313, B — cxema COopKM y3na.
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PucyHok 28. TunoBow y3en coeanHeHVa NCTa 13 nonvkapoboHarta
B HOKOBOW YaCTN KOHCTPYKLMM ABYCKAaTHOTO YKPbITWA bacceiiHa: a
— IByXMepHOe 130bpaxeHue y3na, b — TpexmMepHoe 130bpakeHve
Y313, B — Cxema COOpKM y3na.

Y3en coefuHeHWA NWCTOB M3 nonukapboHaTa, pac-
NonoXeHHbIX nog yrnom 90° Apyr oTHoCUTeNIbHO Apyra
(pnc. 29) — Ceu. 3.

[ Cen, 3
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PricyHoK 29. TUNoBOW y3en coefiMHeHVA NNCTOB 13 Nonukapbo-
HaTa, PacnonoxeHHbIX NoA yrnom 90° Apyr OTHOCKUTENbHO Apyra

B KOHCTPYKLIMW [IBYCKAaTHOIO YKPbITWA GacceiiHa: a — IByXMepHoe
n306paxeHne y3na, b — TpexMepHoe 130bpaxkeHye y3na, B — Cxema
cOOpKM y3na.

Y3en coepviHeHVs NUCTOB M3 nonvkapboHaTa, pacrono-
MeHHbIX B ogHon nnockoctu (puc. 30) - Ceu. 4.

Ceu. 4

1 Kpumss 111401450

i 3 Tipemawu T15-S004%(
1 Yewowrmens T 5007
i
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PricyHok 30. TUNoBow y3en coeanHeHNs NMCTOB 13 NONMKap6o-
HaTa B KOHCTPYKLMM [IBYCKAaTHOIO YKPbITWA bacceiHa: a — [Byx-
MepHoe 1306paxeHne y3na, b — TpexMepHoe 1306paxKeHye y3na,
B — CXema COOpKM y3na.

Y3en coeavHEHNA NIMCTOB B LIOKOJIbHOM YacTh KOHCTPYK-
uun (puc. 31) — Ceu. 5
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PricyHok 31. TUNoBsow y3en coeAnHeH A NicTa U3 nonnkapooHata
B LIOKOJTbHOW YacTW KOHCTPYKLMM ABYCKATHOTO YKPbITUA GacceiiHa:
a — AByXMepHoe 1300paxkeHue y3na, 6 — TpexmMepHoe 13obpaxe-
HUe y3na, B — cxema COOpKM y3na.

3eHUTHbIM GOHAPb: aPOYHaA
CXeMa

Co3faHne BepxHero OCBeLUeHWd, Korga COMTHEUHbIN CBeT
nonagaeT B 3AaHMe Yepes3 Npoembl B KpbIle, MoMb3yeTca
3aCNyKEHHOW MOMYNAPHOCTBIO B COBPEMEHHOM CTPOUTEb-
cTBe. 3eHUTHble GOHapw, CBETOBbIE KyMosa — Tak Ha3biBa-
lOTCA OKHa B Kpblle — MO3BOMAOT CO3[aBaTb OCBeLjeHve
COBEPLIEHHO HOBOTrO KayecTBa W MPUHECTU eCTeCTBEHHbI
CBET B CamMble 3aTeMHEHHble MeCTa: Yephaky, Knajosble,
MacTepcKme, KOMHaTbl 6e3 OKOH. VX MOXHO yCTaHaBnMBaTb
B OOWECTBEHHbIX 3AAHWA W XKMNbIX AOMaX, UCMONb3ys, rMaB-
HbIM 00Pa3oM, ropu3oHTanbHble Kpblwn, C nossneHnem
nonvkapboHata CTano BO3MOXHO OCTEKNATb 3E€HWUTHble
doHapW apoUHbIMK KOHCTPYKLMAMK. [permMyLLecTBo 3Toro
matepuana B TOM, YTO JICTbl U3 HErO MOXHO M3rnbatb B
XONOAHOM COCTOAHMW. Kpome TOro, monmnkapboHaT Xo-
pOLWO paccenBaeT CBET, MomelleHvie ocgellaetca Gonee
PaBHOMEPHO, YeM CKBO3b CTEKNO WK akpuil. MOHTUPOBaTbL
apOYHbIN GOHAPb HECNIOXKHO, TaK Kak yaaeTca n3bexatb
KOHbKOBBI y3€/1, MPUMEHAEMBIV B CKaTHOW CXeMe, 1 yMeHb-
WNTb KONMYECTBO METANITOKOHCTRYKLMI.

HPEI/IMyIJ.I,ECTBa I'IOJ'IVIKap6OHaTa B JaHHOM KOHCTPYKUMn:

1

=

MMOKOCTb B XONOAHOM COCTOAHUN

2

=

BbICOKas CTOMKOCTb K BETPOBbLIM 11 CHErOBbIM Harpy3kam
3) xopollee CBETONPOMyCKaHue
4) xopouwue Tennon3oNnpyioLLme CBOMCTBA

NEerkocCTb

(NN
=

HM3KaA BOCM/1aMeHAEMOCTb

7) 6e30MacHOCTb B 3KCMyaTaumm

Tvinbl CNOMb3yembIX INCTOB

COTOBbIE NINCTbI PA3/IMYHON TOMLMHBI UCTIONb3YIOTCH, €C/N
He TpebyeTcs BbICOKas MpPO3PayHOCTb 3EHUTHOMO GOHapPS
WM HY>KHO 0BecreunTb Jlydlliee pacceaHue CBeTa.

MOHOANTHBIE NNCTLI 0becneynBaoT BbICOKYIO CBETOMPOMy-
CKAaEMOCTb KOHCTPYKUMW U yﬂapOCTOVIKOCTb. Nx npmnmeHe-
HVe ocobeHHOo OnpaBAaHO B Cjlydae, e/l CyLeCTBYeT PUCK
BaHAanv3ma mnu cnyanme I'IOBpeH(,D,eHl/Il;L

KOHCTPYKTVBHbIE OCOGEHHOCT

STO CamMOHeCyLLas KOHCTPYKLMA, KOTopas He TpebyeT onop.
Ecnv doHapb npoekTvpyeTca CTauMOHaPHbIM, TO eCTb He
npeaHasHauYeHHbIM ANA OTKPbIBAHUA U BEHTUAAUMK MO-
MeLeHVA, TO MOXHO [ae He MPUMEHATb antoMUHKEBbIE
NPoOGUAM — KOHCTPYKUMWA NMOMYYMTCA NErKON U NPOYHON, ee
repMeTUYHOCTb obecrneyat pe3nHOBble YINOTHUTENN.

He canenyeT npuMeHATb COTOBbIE MaHen 60/bLLION Tonww-
Hbl, MOTOMY YTO OHW 3aePXKMBatOT TadAHNE CHEra, d)OHapb
OKaXeTCA 3aKPbITbIM 1 €ro NpnaeTca YNCTUTb.

PekomeHAaLMM No MOHTaXy

Cm. obuie pekomeHaauun B rnase 15 «HCTPYKUMM MO
MOHTay NMCTOB 13 NonnkapboHaTay.

PricyHOK 32. ApouHas KOHCTPYKLMA YKPbIBAOLLETO OrpakaeHwsA
3EHUTHBIX POHapeN.
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PucyHok 33. Kapkac apouHOI KOHCTPYKLIMM YKPbIBAIOLLErO OrpaK-
NIeHNA 3eHUTHBIX GOHaper.

Y3en coeguHeHUA NNCTOB M3 NonukapboHaTta ¢ npodu-
nem, 3aKpenieHHbIM K Lokonio (puc. 34) — Ceu. 1.

Cew. |

A eparqarprassting 3ea1s
S dmaonss
7 oo
W o1 w044 sum

PricyHoK 34. TUNoBOW y3en COeAVHEHVA NCTa U3 NonnkapboHaTta
C npodunem, 3aKkpenieHHbIM K LIOKOSHO: a — iBYXMePHOe 130-
6paxeHuie y3na, 6 — TpexmepHoe 130bpaxeHue y3na, B — Cxema
cOOpKM y3na.

Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrosno-
MEHHbIX B ogHon nnockoctu (puc. 35) - Ceu. 2.

Cey, 2

I Egriasian TTIC Kot
1. Cw

PricyHok 35. TUNoBow y3en coeAnHeHUa NCTOB 13 NONMKapOoHa-
Ta B aPOYHOM KOHCTPYKLMWM YKPbIBAIOLWETO OrPaXK4eHNA 3E€HUTHbIX
poHapein: a — iByXMePHOe 1306paxeHye y3na, b — TpexmepHoe
1306paxeHyie y3na, B — cxema COOPKM y3na.

Y3en coefiMHeHWsA NMCTOB U3 NoKapboHaTa K LKoo B
TOPLIEBOM YaCTu KOHCTPYyKUun (puc. 36) — Ceu. 3

Ceu. 3

Mpfaitin Al 1914
2 Visremireas TITY-0EL0
1. Mepepuponarmian Serita

PucyHok 36. TUNOBOW y3en CoeanMHeHra N1CTa 13 NonMkKapooHaTa
B LIOKOSIbHOW YacTW KOHCTPYKLIMW aPOUHOTO YKPbITUA 3EHNTHbIX
baHapeit: a — AByxmepHoe 130bpaxeHue y3na, 6 — TpexmepHoe
n3006paxeHne y3na, B — cxema COOPKM y3na.
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Y3en coefuHeHUA nUCTOB U3 nonukapboHaTta, pac-
NOMIOXeHHbIX nog yrnom 90° Apyr OTHOCUTENbHO Apyra
(pnc.37) - Ceu. 4

Cen, 4

u TIEY SRR
dnd

1, Flepdopupoassas swwis
4 Flpostayes Buld

4 Flpoga 3020

LY spdosaraia
T
*, Kz el

S Bawy 1N M NN TR A2

PricyHok 37. TUMOBOW y3en CoefiMHeHVA NNCTOB 13 nonukapbo-
HaTa, PacnonoXeHHbIX NOA yrnom 90° 4pyr OTHOCKUTENbHO Apyra
B APOYHOW KOHCTPYKLMM YKPBIBAIOLIErO OrPaXAeHNA 3€HUTHbIX
doHapeit: a — iByxmepHoe n300paxeHne y3na, 6 — TpexmepHoe
n300paxeHne y3na, B — cxema COOPKU y3na.

3eHUTHbIN GOHAPb:
NBYCKaTHasA cxema

B npouecce pekoHCTPYKLMM 3AaHNI, a TakKe ecnn npeno-
naratoTcA OTKPbIBalOLLMeCA CTBOPKM GoHapelt Ana BeHTUNA-
UMM MOMELLEHNSA, LienecoobpasHo NPUMEHATb [1BYCKaTHYO
cxemy. MpeviMylecTBa NonnMKapboHaTHOrO OCTeKNeHnA B
[AHHOWM CXeme aHanOrMyYHbl TeM, YTO yKasaHbl B OMMCaHUW
APOYHOW KOHCTPYKUMM doHaps. [lononHuTenbHbIM M-
COM [JaHHOW KOHCTPYKUWM ChefyeT cuuTaTb MpUMeHeHue
MaIOMOLLHBIX  SNEKTPUYECKMX MPUBOAOB, YMPaBAAIOLLMX
CTBOPKaMU. YMEHbLUEHVE MOLHOCTV MPOMCXOANT 3a CYeT
obneryeHva KOHCTPYKLMM MPY MCMOMb30BaHMN MOMKap-
6oHaTa BMeCTo cTekna. Kpome Toro, B C/lyuae 0Tkasa OfjHOro
13 3NeKTPONPMBOAOB OTKPbIBAIOWMECA CTBOPKM dOHapA
OKaXKyTCA LieNbIMM, MOTOMY YTO NOAMKapboHaT oueHb Npouy-
Hbll. CTeKno B NOAOOHOM CUTYaLMM MOXKET NOMHY Tb.

I'Ipevlmyu.leCTBa I'IOJ'IVIKap6OHaTa B JaHHOM KOHCTPYKUMnn:

1

=

BbICOKaA CTOMKOCTb K BETPOBbIM 1 CHETOBbIM Halrpy3Kam
2
3

=

NEerkoCTb

=

XopoLluee CBETOMPOMnycKaHmne
4) xopouwue Tennon30AnpyioLLme CBONCTBA

5) HWM3KadA BOCNIAMEHAEMOCTb

N)

Tvnbl UICNONb3yeMbIX TMCTOB

CoToBble NUCTBI OO0V TONLLMHBI 6-32 MM
MOHOAWTHbIE NNCTbI TOALWMHOM A0 10 MM
KOHCTPYyKTVBHblE 0COBEHHOCTU

[InA KaXXQoro KOHKPETHOTO Clyyas HeOHXOAVMO BbIMONTHWTD
TOYHbIN PACYET LUara HeCyLMX KOHCTPYKLMIA, Kak NOKa3aHo
B rnaBe 14 «COop Harpy3oK 1 onpeaesneHe wara HecyLwmx
KOHCTPYKLNIA».

PekomeHAaLUM MO MOHTaXy

YTo6bl KOHCTPYKUMA MOMyunnace repMeTmyHol, cnepyet
3aKpPbIBaTb TOPLbl COTOBbIX TMCTOB CAMOKEIOLIENCA IEHTON
1 NONMKAPOOHATHBIMM MPOGUNAMM, KaK MOKa3aHO Ha YepTe-
XKax ceyeHunin 1 m 3.

PrucyHok 38. KOHCTpYKLMA ABYCKATHOMO YKPbIBAOLLEro orpax/aie-
HUA 3eHUTHBIX GOHape.

PrucyHok 39. Kapkac KOHCTPYKUMW ABYCKAaTHOMO YKPbIBalOLLEro
OrpakAeHwa 3eHUTHbIX GOHapeN.

Y3en coeaviHeHVs NMNCTOB M3 NoMKapboHaTa B MioCKo-
CTAX, PacrnosioKeHHbIX oA yrnom (puc. 40) — Ceu. 1.

Cen, 1

B 45528 1IN 796 AT
TITY o0

HiCH
£ [profpiits TTS0520

¥ TITY-0hIN

PrcyHok 40. Tunoson ysen coefiMHeHna NMCTOB 13 NOMKap-
6OHaTa C KOHbKOBbIM NPOdHUNEM B KOHCTPYKLIMN ABYCKATHOTO
YKPbIBAIOLEro OrPaxk/ieHNA 3eHUTHbIX GOHape: a — AByXMEPHOE
n3obpaxeHre y3na, b — TpexmepHoe n3obpaxkeHye y3na, B — cxema
cOopKM y3na.

Y3en coegvHeHWs NUCTOB M3 NonunkapboHara, pacnono-
»KEeHHbIX B ogHon nnockoctu (puc. 41) - Ceu. 2.

Ceu. 2

(L TR Y]
JELT]
S8 NN 1900 AT

PricyHOK 41. TYNOBOW y3en COeANHERNA NNCTOB 13 NONUKapHOo-
HaTa B KOHCTPYKLUM [1BYCKaTHOO YKPbIBAIOLErO OrpaxaeHns
3eHUTHbIX POHape: a — ByxmepHoe 13obpaxeHue y3na, 6 — Tpex-
MepHOe 1300paxkeHue y3na, B — cxema cOopKH y3na.

103



Y3en coefiuHeHUsA NUCTOB 13 MonvKapboHaTa ¢ nNpodu-

NeM, 3aKpenneHHbIM K Lokonto (puc. 42) - Ceu. 3.

Cew. 3

PucyHok 42. TUnoBoW y3en CoeavHEeHMA NMCTOB 13 Nonnkapoo-
HaTa C npodunem, 3aKpemnieHHbIM K LIOKOMIO: a — iByXmMepHoe
n306paxeHue y3na, 6 — TpexmMepHoe 1300pakeHNe y3na, B — Cxema
cObopKHM y3na.

104

Y3en coeguHeHUA NWCTOB W3 MoNMKapboHaTa, pac-
MONOXEHHbIX NoA yrnom 90° Apyr OTHOCUTENbHO Apyra
(pnc.43) - Ceu. 4

Kpamus T13-401 1%
2 Yaoorsmers TT1Y 507
1 Yoo Whilfel

T g paTol

TV i
et
" P AT

PucyHok 43. Tunosow y3en coeanHeHva NIMCTOB 13 NoaAnkapbo-
HaTa, PacnonoXeHHbIX Mod yrnom 90° Apyr OTHOCUTENbHO ApYra B
KOHCTPYKLMM ABYCKAaTHOMO YKPbIBAOLLETO OrpaaeH A 3eHUTHbBIX
poHapeit: a — AByxMepHOe 13obpaxeHuie y3na, b — TpexmepHoe
n3obpaxeHyie y3na, B — cxema COOPKK y3na.

Y3en coefMHeHWs NNCTOB U3 NonvKkapboHaTa B LIOKONb-
HOW YacTn KOHCTPYKUumK (puc. 44) - Ceu. 5

Ceu, 5

1. Mpesoure Abscn 1004

PricyHok 44. TUnoBsow y3en CoeAHeHVA NCTa U3 nonnkapboHa-
Ta B LOKOJSIbHOWM YacCTu KOHCTPYKLUMM ABYCKaTHOM KOHCTPYKLUMN
3€eHWTHOTO GOHaps: a — AByXMepHOe 1300paxkeHue y3na, 6 — Tpex-
MepHOe 1300paxeHne y3na, B — cxema COOPKM y3na.

Ko3bipek: [-obpa3Has
KOHCTPYKUMA

CoBpeMmeHHbI 0dUC, MeIoLWNA COBCTBEHHbIN BXOA B 3Aa-
HVe, HeMbICIMM ©e3 OpUrMHaNbHOrO yKpalleHna dacapa.
OnHVM 13 3N1IEMEHTOB Takoro YKpaLeHUsa CIyXUT KO3blpek
— HaBecHaA KOHCTPYKUMA Haf BXOAOM WM OKHamu. Ko3bl-
peK BbINOMHAET Cpasy Tpu OyHKUMM: OH npuaaeT dacamy
onpeAeneHHbI apXUTEKTYPHbBIM CTUAb, CYXKWUT 3alinToi
OT [JOXAA W CHera, ABNAETCA HocuTenem peknambl. [osto-
My K MaTepwvany, HamofHAoWeMy Kapkac, NMpefbAsnaioT
noBblleHHble TpebosaHWA. YTOObI YCMELWHO BbINONHUTD
CBOE Ha3HaueHue, Ko3blpeK AOMMKEH ObiTb OUYEHb MPOYHbIM,
Nerknm 1 Npo3pavHbiM. Bce 3T TpeboBaHMA NpUMeHMMb
K nonukapboHaTy, BOT MOYeMy OH Tak MOMynApeH npu
M3roTOBNEHWN 3M1EMEHTOB BXOAHOM TPYMMbl U HaPYKHOM
peknambl. CylecTyeT O0MbLIOE KONMYECTBO KOHCTPYKLWI
KO3bIPbKOB, OfiHa 13 HMX — [-06pa3Has.

MpenmywiecTBa nonvkapboHara:

1. YAAPOCTOMKOCTb

2. NerkocTb

3. BbICOKOE CBETOMPOMYyCKaHwue

4. BbICOKWME 3CTETUYECKIME XapaKTePUCTUKM
5

LIMPOKaA LIBETOBaA ramMma

Kakoro T1na nncTbl CNonb3yoTcs
CoTOBbIE NMCTBI N0OOH TONLMHBI 1 PACLIBETKM.

MOHOAWTHBIE NNCTbI NGO TONLMHBI 1 PACLBETKM, eCnu
BaXKHA BbICOKAs MPO3PaYHOCTb KO3bIPbKA.

KOHCTPYKTVBHblE 0COBEHHOCTU

[1nA KaXgoro KOHKPETHOTO Clyyas HeOOXOAVMO BbIMONHUTD
TOUHBI pacyeT Wara HeCyWwmux KOHCTPYKUMIA W TOMWWHDI
NINCTA, KaK NokasaHo B rmase 14 «Coop Harpy3ok v onpege-
NeHwe LWara HeCyLLmX KOHCTPYKUMMy. OfHAKO eCin KPOBMO
KO3blpbKa AenaTb He CIMLWKOM BbICTYMaloLel, TO BeTPOoBas
1 CHEroBas Harpyska Ha Hero He OyneT 6onbLUOK. B Takom
Crlyyae COTOBbIE NIUCTbI MOXHO MPUMEHATb MVHVIMANbHOM
TONLWMHBI, U BCA KOHCTPYKLUMA NONYyUNTCA OUYeHb Nlerkoi. ke
CcOOMPAIOT MOMHOCTBIO Ha MONMKAPHOHATHOM Npodune.

PekomeHAaLMM Mo MOHTaXy

Cm. obwmre pekomeHzaumy B rnaee 15 «/HCTpyKUMA no
MOHTaXKy NIMCTOB 13 NOMVKapboHaTar.

PricyHOK 45. T-00pa3sHas KOHCTPYKUMA KO3bipbKa.
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PricyHOK 46. KapKac -06pa3Hoi KOHCTPYKLMM KO3bIpbKa

B ,lJ,aHHOﬁ KOHCTPYKUMNN NCNOJIb3YIOTCA YeTblpe TUMOBbIX
coefMHUTENbHbIX Y3na (puc. 47-50). PaccMOTprM Kaxablii
N3 HUX.

Y3en coepuHeHVA NUCTOB K3 rnonnkapboHaTta ¢ Tpybon
Kapkaca 60KOBOro orpakaeHusa KOHCTpyKummn (puc. 47)
-Ceu. 1.

Ceu, 1

PrCyHOK 47. TUNOBOW y3en COeANHEHNA NCTOB U3 MOMMKaP-
60HaTa 6GOKOBOTO OrpakAeHNA KOHCTPYKLMM: a — ABYXMEPHOE
v306paxeHue y3na, b — TpexMepHOe N306paxeHMe y3na, B — Cxema
cOopKM y3na.

Y3en coefMHeHNsA NUCTOB M3 MonunkapboHaTta ¢ Tpybon
KapKaca, pacrnofioXKeHHbIX C TopLa KOHCTPYKLuK (puc. 48)
—-Ceu. 2.

Cey, 2

PucyHok 48. TunoBoW y3en coefvHeHna NMCTOB 13 NonnKkapoo-
HaTa, PaCcMONOXKEHHbIX C TOPLA KOHCTPYKLIMW: @ — ABYXMepHOe
n3obpaxeHyie y3na, b — TpexMepHoe 130bpaxeHye y3na, B — cxema
cbopkm y3na.

Y3en coegvHeHUs1 IMCTOB U3 NonnKapboHaTa, pacnono-
MKEHHbIX B ogHoN nnockoctu (puc. 49) — Ceu. 3.

Cey, 3

PrcyHok 49. Tunoson ysen coefiHEHNA NMMCTOB 13 NOANKapP-
60oHaTa B [-06pa3HOM KOHCTPYKUMM KO3bIPbKa: @ — [IByXMepHOe
n3o06paxeHne y3na, 6 — TpexmepHoe 1306paxkeHe y3na, B — cxema
cOopkm y3na.

Y3en coeguHeHUA NUCTOB U3 nonvkapboHaTa ¢ Tpy6on
Kapkaca (puc. 50) — Ceu. 4.

Cen, 4

PucyHok 50. TunoBow y3en coefivHeHns NMCTOB 13 Nonvkapbo-
HaTa: a — AByXMepHoe n3obpaxeHue y3na, 6 — TpexmMepHoe 130-
BpaxeHue y3na, B — cxema COOPKM y3na.

Ko3bil PEKI YITIOBAA
KOHCTPYKLUWA

Ecnn nomelleHvie 3aHMMaeT YrnoByl 4acTb 34aHuA, TO
BO3HMKAET HEOOXOAMMOCTb CAenaTb efWHbIi HaBeC Haj
obermMn CTOpOHamKW. B Takom cCfiyyae npegnoyTutensHa
YINoBasA KOHCTPYKLUMA KO3bIpbKa. Ee uacTo ncnonb3ytoT npw
yKpaleHun kade 1 6yTUKOB, CTapanChb NPUBEYb KIVEHTOB
KpacuBbIM COBPEMeHHbIM pacagom. MMOKOCTb 1 npekpac-
Hble 3CTeTMYEeCKME KauecTBa MonvkapboHaTa fenatoT ero
He3amMeHMMbIM MPW M3rOTOBNEHWM YITIOBOTO KO3blpbKa.

MpeumywectBa nonnkapboHarta:

1) BO3MOXHOCTb M3r1M6aTh B XONOAHOM COCTOAHNM
2) nerkoctb

3) YBapOCTOMKOCTb

4) BbICOKOE CBETOMPOMYyCKaHne

5) WMPOKas LBETOBAs ramma

Kakoro Trna nncTbl ncnonb3ytorca

CoToBbIE NUCTBI NTIOOON TOMLLMHBI U PACLIBETKU.

MoHOMNUTHbBIE NNCTbI OO0 TOMLMHBI 1 pacuseTku, ecnu
BaXKHa BbICOKanA Npo3payHOCTb KO3blpbKa.

KOHCTPYKTVBHbIE 0COBEHHOCTU

[InA KaXXgoro KOHKPETHOTO Clyyas HeOOXOAMMO BbIMONHUTD
TOUHBI pacyeT Wara HeCyWwmux KOHCTPYKUMIA W TOMWWMHBI
NINCTA, KaK NokasaHo B rase 14 «Coop Harpy3ok v onpege-
NeHwe LWara HeCyLmX KOHCTPYKUMMy. OfHAKO eCin KPOBMO
KO3blpbKa AenaTb He CMLWKOM BbICTyMaloLLel, TO BeTPOBas
1 CHEroBas Harpyska Ha Hero He OyneT 6onbLUoi. B Takom
Crlyyae COTOBbIE NUCTbI MOXHO MPUMEHATb MVHVIMANbHOM
TONWMHBI, U BCA KOHCTPYKLUMA NONYUNTCA OUeHb Nlerkoi. ke
CcOOMPAIOT MOMHOCTBIO Ha MOAMKAPHOHATHOM Npodune.

107



108

Y3en coeavHeHWA NUCTOB M3 MonuKapboHata ¢ Tpy-
60l KapKaca, PacrofioKeHHbIX C TopLua KOHCTPYKLUMU
(puc. 53) - Ceu. 1.

PekomeHZaLMMN NO MOHTaXy

Cm. obuwme pekomeHfaumm B rmase 15 «/HCTpyKUMA Mo
MOHTaXy JINCTOB 13 NOAMKapboHaTa»

Ces. 1

% 1 Vewrmireisnas s
4 Tprya wapmsc

PucyHok 53. TunoBow y3en coeavHeHna NUCTOB 13 NONMKapOoHa-
Ta B YINIOBOW KOHCTPYKLMM KO3bIpbKa: @ — fiBYXMEepPHOe 1300paxe-
HWe y3na, 6 — TpexmepHoe 13obpaxeHre y3na, B — cxema COOPKK
y3na.

PucyHok 51. YrnoBas KOHCTPYKLMA KO3bIPbKa.

Y3en coepnHeHUs NUCTOB U3 nonnkapboHata, pacnono-
YKEeHHbIX B ogHoI nnockoctu (puc. 54) - Ceu. 2.

Ceu. 2

PrcyHok 52. Kapkac yrnoBow KOHCTPYKLMU KO3bIpbKa.

B AaHHOW KOHCTPYKUMW MCMONb3YOTCA NATb TUMOBbLIX COean-
HUTENbHbBIX Y3Na (pYC. 53-57). PaccMOTPUM KaXabli U3 HKX.

PricyHok 54. TUNoBow y3en CoeAnHeHUa NCTOB 13 NONMKapOoHa-
Ta YrNOBOW KOHCTPYKLMM KO3bIpbKa: a — ABYXMEPHOE 1300parke-
HUe y3na, 6 — TpexMepHoe 130bpaxeHne y3na, B — cxema COOpKM
y3na.

Y3en coeAvHeHWA NUCTOB M3 MonvKapboHata C Tpy-
6011 KapKaca, PacrofioKeHHbIX C TopLa KOHCTPYKLMU
(puc. 55) — Ceu. 3.

.=

Ceu, 3

PrcyHok 55. TUMOBOW y3e1 COeANHEHNS NIMCTOB 13 NOMKap6o-
HaTa, PACMONOKEHHbIX C TOPLA KOHCTPYKLIMW: @ — ABYXMEPHOE
n306paxeHrie y3na, b — TpexMepHoe 1306paxeHyie y3na, B — cxema
cbopKm y3na.

Y3en coeavHeHWA NUCTOB M3 MonMKapboHaTa € Tpy-
60l KapKaca, pacrofioXKeHHbIX C TopLa KOHCTPYKLMK
(puc. 56) — Ceu. 4.

Ceu, 4

PucyHok 56. TUNoBow y3en coefvHeHna NMCTOB 13 Nonukapoo-
HaTa, PacMoNOXKeHHbIX C TOpLA KOHCTPYKLIMW: @ — ABYXMepHOe
n3obpaxeHrie y3na, 6 — TpexmepHoe n3obpaxeHue y3na, B — cxema
cbopkm y3na.

Y3en coefMHeHMA NUCTOB M3 nonvkapboHaTa, pac-
NONOXEHHbIX nof yrnom 90° apyr OTHOCUTENbHO Apyra
(pnc. 57) — Ceu.5

5 Ceu. 5

PricyHok 57. TMNOBOW y3en COeANHEHWA NNCTOB 13 NONMKap6o-
HaTa, PacronoXKeHHbIX nog yrnom 90° Apyr OTHOCKUTENBHO Apyra B
YITIOBOW KOHCTPYKLMM KO3bIPbKa: @ — IBYXMEPHOE 1300paxeHvie
y3na, 6 — TpexmepHoe 1306paxeHne y3na, B — cxema COOPKM y3na.
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Ko3blpek: apoyHas
KOHCTPYKUMA

HebonbLION 1 M3ALHDBIN, KaxyLLMACA HEBECOMBIM, KO3bIpeK
YKpacuT BxOA B nioboe nomelleHve. bnarogapa nerkoctu
nonvkapboHaTta AaHHYI0 KOHCTPYKUMIO MOXHO KpenuTb
MPAMO K CTEHe, He MCMONb3yA ONOPbl. EFO HECNOXHO MOH-
TVPOBATb 1 MOAAEPKMBATL B YNCTOM COCTOAHWN.

MpeunmylyecTsa nonnkapboHara:

1. BO3MOMKHOCTb M3r1MbaTh B XONOAHOM COCTOAHUM
2. NerkocTb

3. yAapOCTOMKOCTb

4. BbICOKOE CBETOMPOMyCKaHne

5. WKWpOKanA LBETOBadA ramma

Kakoro Tvna nncTbl NCNOSb3YIOTCA

CoTOBbIE NUCTBI NIOOOV TONLMHBI U PACLIBETKM.

MoHoNMUTHbIE NUCTbI NOOON TOMLWMHBI 1 pacuBeTk, ecnm
BaKHa BbICOKaA NMpo3pa4YHOCTb KO3blPbKa.

KOHCTPYKTMBHbIE 0OCOBEHHOCTH

Ecnn ko3bipek aenatb He CAMWKOM BbICTYMaloLMM, TO Be-
TPOBaA W CHeroBas Harpyska Ha Hero He OyaeT 60nbWOW.
B TakoM Clyuae COTOBbIE JIUCTbI MOKHO MPUMEHSATH MUHM-
MasibHOW TOMWMHBI, U BCSA KOHCTPYKUMA MONYUUTCH OUeHb
nerkom. Ee cobupaloT MOMHOCTBIO Ha MNONMKapOOHATHOM
npodwne.

PekomeHAaLMM MO MOHTaXy

[na onpepneneHvs pagnyca narnba KOHKPETHOW KOHCTPYK-
umMn cnepyeT obpatutbcs K rmase 14 «COop Harpysok u
onpepdeneHne LWara HeCyWmux KOHCTPYKUMA» 1 Tabnvuam
MpunoxeHun.

Cm. obue pekomeHaauuy B rase 15 «/HCTPyKUMsa Mo
MOHTay JIMCTOB 13 NofnKapboHaTay.

PrcyHok 58. ApouHaa KOHCTPYKLMA KO3bIPbKa.

PrucyHok 59. Kapkac apouHO KOHCTPYKLMM KO3bIpbKa.

B AaHHOM KOHCTPYKLMM MCMOMb3YIOTCA TP TUNOBBIX COeAM-
HUTeNbHbBIX y3na (puc. 60-62). PacCMOTPUM Kaxabli 13 HUX.

Y3en coeguHeHUA NUCTOB U3 nonukapboHaTa ¢ Tpy6on
KapKaca, pacrnosioXKeHHbIX C TopLa KOHCTPyKLUuu (puc. 60)
-Ceu. 1.

Ceu. |

B Plepsry [N du |8 D% TaR)

PucyHok 60. TUNoBow y3en coeivHeHnsa NMCTOB 13 Nonvkapoo-
HaTa, PacronOXKeHHbIX C TOpLa KOHCTPYKLIMW: @ — ABYXMEPHOE
n3o06paxeHne y3na, 6 — TpexmMepHoe 1306pakeHe y3na, B — cxema
cOopKm y3na.

Y3en coefuHeHUA NUCTOB U3 mnonvkapboHaTa ¢ Tpy6on
KapkKaca, pacrosioXKeHHbIX C TopLa KOHCTPYKLUun (puc. 61)
-Ceu.2.

Cey. 2

B Tovwry [N 4u 18 DN TOR)

PucyHok 61. TUnosoi y3en coenHeHnsa NMCTOB 13 NonMKapoo-
HaTa, PacrofNoXeHHbIX C TopLa KOHCTPYKLMM: @ — ABYXMepPHOe
n306paxeHue y3na, 6 — TpexMepHoe 1300paxkeHyie y3na, B — cxema
cbopku y3na.

Y3en coeavHeHVA NUCTOB K3 nonvkapboHaTa, pacnono-
YKEHHbIX B 0fHON nnockocTu (puc. 62) - Ceu. 3.

Ceq. 3
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PrcyHok 62. Tunoson y3en coeAMHeEHNA NMCTOB 13 NONNKap-
60oHaTa B KOHCTPYKLMM aPOYHOTO KO3bIpbKa: a — fIBYXMEPHOe
n306paxeHue y3na, 6 — TpexMepHoe 1306pakeHyie y3na, B — Cxema
cbopKM y3na.
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KpOBﬂHI dPOYHAA CXEMa

CeeTonponyckalowas KpoBna CTAaHOBUTCA B MocnefHee
BpemA BeCbMa MOMyNAPHBIM KOHCTPYKTUBHBIM PeLIeHnEM
ONA NPOMBILUAEHHDBIX W XWUNbIX 30aHUIA. [pryem apouHyto
CXemy KpPOBM BO3MOXHO CO3[aTb WCKIIOUUTENBHO C MO-
MOLLb0 NONMKapOOoHaTa, MOCKOMbKY OH AoMyckaeT gedop-
MaLMio B XONOAHOM COCTOAHMM 6e3 NoTepw CBOMX CBOWCTB.
JlerkocTb nonukapboHaTa MO3BOMAET He MCMoNb3oBaTh
OMnopbl, a CO3[aBaTb KPacuBble CAMOHECYLME KOHCTPYK-
unW. DTOT maTepvian COOTBETCTBYeT BCeM TpeboBaHMAM,
KOTOpble NMpenbABNAOTCA K CBETONPO3PaYHON KPOBE: OH
XOPOLWO NPOMYCKaeT BHELUHW CBET, COXPAHAET TeMno BHY-
TPW, BbIAEPKMBAET 3HAUWTENbHBIE CHErOBblE HarpysKu, He
BOCMamMeHAeTCA. YTo KacaeTcA COTOBOrO nonmkapboHata,
TO 3TOT TWM NIUCTOB MAMKO PacCemBaeT COMHEYHbIN CBeT,
yMeHbLUaA ero ApKOCTb v cnenAwmin sodekt. CnelmanbHoe
YO-noKpbITe 3afjepXmBaeT ynstpadvoneT v npognesaet
CPOK Cry»KObl MaTepwana.

MpeunmylecTsa nonnkapboHara:
1) nerkoctb
2) BO3MOXHOCTb 13rnbaTh B XONO4HOM COCTOSHUN

3) CTOMKOCTb K 3HAUMTENbHbIM BETPOBbIM 1 CHEroBbIM Ha-
rpy3Kam

4) yOapoCTOMKOCTb
5) Xopoune TeENIoN30ANpPYIoLLMe CBOMCTBA
6) BbICOKOE CBETOMPOMyCKaHmne

7) noxapobe3onacHoCTb
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Kakoro Tvna nucTbl NCNonb3yoTca
CoToBble NUCTbI ToNLWKHOM 10-32 MM.

MoHonnTHbIE NNCTDI MCNONb3YytOT NPK NOBbILWEHHbIX Tpe6o—
BaHMAX K CBETOMNPOMYCKaHWIO, Hanpumep npwn oCTekneHnmn
3MHero cafa.

KOHCTPYKTVBHblE 0COBEHHOCTU

Bnarofapa MeHbluemy, Yem y CTekna, Becy nonankapboHat
no3sonAeT fenatb bonee WYPOoKve NPOneTb Mexay ornopa-
MU 1 TEM CaMbIM SKOHOMUTb Ha META/IOKOHCTPYKUMK. [Ana
pacyeTa ONTYManbHOM TONWMHbI IMCTOB B 3aBUCUMOCTU OT
wara HeCywWwmx KOHCTPYKUMI 1 OXUOAeMbIX Harpy3oK CM.
rnasy 14 «COop Harpy3ok u onpefeneHune Lara HecyLwmx
KOHCTPYKLNIA».

[nAa onpepnenenva pagnyca narnba KOHKPETHOM KOHCTPYK-
umy cnepyeT obpatutbca K rnase 14 «COOp Harpysok u
orpefeneHne Wara HeCyLUMX KOHCTPYKUMIA» ¥ Tabnuuam
Mpunoxernn.

PekomeHZaLMn No MOHTaXxy

BaxHO NOMHNTB, 4TO HanpasNeHye NoJsbiX KaHanoB COTOBbIX
naHenem AOMKHO COBMaAaThb C HanpaB/ieHeM CKaTa KpblLLK,
a Npun yCTaHOBKE B Ka4eCTBe CTeH yKPbITNA KaHaslbl LO/IKHbI
pacnonaratbCA BepPTUKaabHO.

Kak inA Bcex KOHCTPYKLUMI 13 NonMKapOoHaTa, Co3jaBaemblx
AN 3KCNAyaTaumMy Ha yauue, cCnefyeTt oCTaBnATb JOMYCK Ha
Tepmuryeckoe paclumpenne nuctos. Cm. pasgen «Tepmmnye-
CKoe paclimnpeHue» rmasbl 13 «CBOMCTBa NOMKaPOOHATHBIX
NINCTOBY.

PrcyHok 63. Kposna.

PucyHok 64. Kapkac kposnu.

B aHHOM KOHCTPYKLMW MCNONb3YIOTCA ABa TUMOBbLIX COeau-
HUTeNbHbBIX y3na (prc. 65, 66). PaCCMOTPUM KaxabliA 13 HUX.

Y3en coeavHeHVA NUCTOB 13 nonvkapboHaTa, pacnono-
YKEHHbIX B OfHON nnockocTu (puc. 65) - Ceu. 1

Cen, 1

S —

W

| Kpimsa TIL40EEA]
T Mpmasn TH=S009%]

wreae 1007

PricyHOK 65. TMNoBoi y3en coeanHeHna NMCTOB K3 NOAVKapOboHa-
Ta B KOHCTPYKLIMM KPOBMM: @ — ABYXMEPHOE V306pakeHue y3na, 6
— TPeXMepHOe 1306paxeHyie y3na, B — cxema COOpKH y3na.

Y3en coeanHeHWs1 NIMCTOB M3 NonunkapboHaTa, pacnono-
YKEHHbIX B O4HOWN niockocTu (puc. 66) — Ceu. 2.

Ceu, 2

el T
a'e

PucyHok 66. TUNOBOW y3en coefivHeHNUs NMCTOB 13 NoNMKapOboHa-
Ta B KOHCTPYKUMM KPOBAK: @ — AIBYXMEPHOE n3obpaxeHue y3na, 6
— TPeXMePHOe 1306paxkeHVie y3na, B — Cxema COOPKY y3na.
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OKHO

B naHHOM npumepe npefcTasneHa KOHCTPYKLMA OKOHHOTO
OCTeKNeHWA MPOU3BOACTBEHHOTO MOMELeHWA, rae npw-
MeHAETCA NonvKapOoHaT. Takoe OKHO XOPOLO 3almiiaeT
OT xonofa 1 obecneunBaeT AOCTaTOUYHOE OCBELLEHKE MOo-
melleHna. Mpy 1Cnonb3oBaHWM COTOBOrO NosvkapboHaTa
TONWMHON 25 MM KO3GGULIMEHT TENNONPOBOAHOCTM KOTO-
POro COMoCTaBMM CO CTekronakeTom, bynet obecneveHa
MakcuManbHas Tennomn3onAumna. ITO NO3BOMWT SKOHOMUTL
3NEKTPO3HEPruio, 0CObeHHO B 3umMHee Bpems. [onnkapbo-
HaTHble OKHa He Pa3obbloTCA NOA AeNCTBMEM rpaja, yaapa
BETOK W KaMHel, eMy He CTpallHbl MOpbIBbl yparaHHOro
BeTpa.

MpenmywecTsa nonvkapboHara:

1. Xopolwwne Tennon3oNALMOHHbIe CBOVCTBA
2. BbICOKadA yAapOCTOMKOCTb

3. XopoLlwana CBETONPOMNYCKaeMOCTb

4. XxopoLas LyMOMU30NALVA

Kakoro Tvina nncTbl NCnonb3yoTca:

COTOBblE NNCTBI TONWMHON 6-25 MM MCMONB3YIOT TaMm, FAe He
TpebyloTCA BbICOKME MOKa3aTeNn CBETONPOrNYCKaHWA, Ha-
npuMep, NPW OCTEKNEHNM CKaja.

MoHonuTHbIEe NNCTBI TONWMHOM 4-6 MM UCMOMb3YIOT, eCn
Hy»Ha BbICOKas CTeneHb NpPO3PayHOCTA.

KOHCTpYyKTVBHbIE 0COBEHHOCTU

MonvkapboHaT — 6onee nerkuin mMatepwvarn, Yem CTeKIo,
MO3TOMY €ro MOXHO WCMOMb30BaTb B PaMKax MeHbLero
ceyeHna ana obecneyeHnAs MNPOYHOCTU  KOHCTPYKLMM.
BepTukanbHble MOBEPXHOCTM OCTEKNEHUA MOABEPratoTCA
3HAUUTENBbHBIM BETPOBbLIM Harpy3Kam, MO3TOMY ANA Kax4oro
KOHKPETHOTO Cyyas HeOOXOAMMO BbINMOAHUTL TOYHbIA pac-
yeT Wara HecyLmX KOHCTPYKLMIA, Kak MOKasaHo B rnase 14
«COOp Harpys3ok v onpeaeneHye Wwara HeCyLLUMX KOHCTPYK-
L.

PekomeHgauuu no MOHTaXy

Cm. obuwre pekomeHmaumy B rmase 15 «/HCTpyKUumMA no
MOHTaXy JIMCTOB 13 MOMVKapOOoHaTa.

PrcyHok 67. OKOHHOe ocTeKkneHme.

PrcyHok 68. Kapkac OKOHHOrO OCTeKNeHWA.

B [aHHOM KOHCTPYKUMWM WMCMOMb3YITCA YeTblpe TUMOBbLIX
coeiMHMTENbHBIX Y3na (puc. 69-72). PaccMoTpmm Kaxkablii
N3 HUX.

Y3en coegnHeHUs NUCTOB U3 nonnkapboHara, pacnono-
MKEHHbIX B 0f4HOM niockocTu (puc. 69) - Ceu. 1.

Ceu. |

PucyHok 69. TUNOBOW y3en COeamHeHNs IMCTOB 13 NMOMKap-
60oHaTa B KOHCTPYKLMM OKOHHOTO OCTEKIIEHUS: @ — [1BYXMEPHOE
n306paxeHrie y3na, b — TpexMepHoe 1306paxeHyie y3na, B — cxema
cbopKm y3na.

Y3en coeavHeHVA NUCTOB K3 nonvkapboHaTa, pacnono-
YKEeHHbIX B ogHON nnockoctu (puc. 70) - Ceu. 2.

Cey, 2

PucyHok 70. TUnoBo# y3en coefmHeHNA NUCTOB 13 NONKap-
60HaTa B KOHCTPYKLMI OKOHHOTO OCTEKNEHWA: @ — [1ByXMEpHOe
n306paxeHuie y3na, b — TpexmMepHoe 130bpakeHue y3na, B — Cxema
cbopKu y3na.

Y3en coegvHEHUs IMCTOB U3 NONMKAPOOHATA B HIDKHEN
yacTn KOHCTpyKummn (puc. 71) - Ceu. 3

Ceu, 3

& Vimas Hhiih &

PucyHok 71. TUNOBO# y3en COeanHEH s N1CTa U3 NonMKapooHaTa
B HVXKHE YacT KOHCTPYKLMM OKOHHOTO OCTEKNEHUA: @ — [ABYX-
MepHoe 13obpaxeHue y3na, b6 — TpexMepHoe 1306paxkeHVie y3na,
B — CXema COOpKM y3na.
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Y3en coefUHEHUA NNCTOB 13 NONMKapOoHaTa B 6OKOBOIA
YacTn KOHCTpyKumm (puc. 72) - Ceu. 4

Ceu. 4

PucyHoK 72. TUNOBOW y3en COeAMHEHVA NNCTa 13 NONMKapOboHaTa
B OOKOBOW YaCTN KOHCTPYKLMM OKOHHOTO OCTEKNEHUA: @ — [1BYX-
MepHoe 1300paxkeHue y3na, 6 — TpexMepHoe 130bpaxeHie y3na,
B — CxeMa COOpKM y3na.

[1aBMNbOH Ha OCTaHOBKE
00LLeCTBEHHOrO TPaHCNopPTa

B naHHOM KOHCTPYKUMM NonmkapboHaT 1ucnonb3yeTca ann
OCTEKNeHNA MaBWIbOHA, MpefHa3Ha4YeHHoro AnA OcCTa-
HOBKM 0bLlecTBeHHOro TpaHcnopta. OcHoBHaA GyHKUMA
NaBWNboHa — 3allWTa MacCaXxvMpoB OT CUbHOTO BETPA, f0-
XOA N APYrUX BUOOB HEMoroAbl. byayun mectom 60bLIOro
CKOMNEHWA NofieN, NaBMNbOHbI OCTAHOBOK BCErfa PUCKYIOT
CTaTb NPeAMETOM BaHAANM3Ma, Yalle NoABePKEHbI Cryyali-
HbIM YAapam TAKENbIMY MPEAMETaMM, KOHTAKTY C OTKPBITbIM
OrHeMm 1 curapetamu. [1o3ToMy HapAdy C OCHOBHOM GyHK-
Umei MaTepuan NaswnboHa JoMmkeH 06nafaTh NOBbLILIEHHON
YOAPOCTOMKOCTBIO, He BUTLCA C 0OPa3oBaHMEM OCKOMKOB
6biTb  NokapobesonacHbiM. MOHONWTHBIA  MonMKkapboHaT
COOTBETCTBYET BCEM 3TUM TPeOOBaHNAM, a Takxe bnarogapa
CBOEN NPO3PayYHOCTV NPEAOCTABAAET NacCaKmMpam nyULLnii
0630p. OH 0b0MAeTCA ropas3ao fellesne CTEKNAHHOIO TpU-
nnekca, NpUMeHAeMOoro B NofobHbIxX ciyyasx. Kpome Toro,
nonunkapboHaT OTBEYAET COBPEMEHHbBIM  3CTETUYECKMM
TpeboBaHWAM, MO3BOSAET WM3rOTaBNMBaTb HaBEC MaBWSIbO-
Ha B BMAe apku. KpacvBaa cBeTonpospayHas aBToOyCHasA
OCTaHOBKa CTaHeT yKpalleHuem Nobol ropofCcKom ymLbl, a
COOpPHbIE METANNIOKOHCTPYKLMM 0becneyrBatoT ee ObICTPbIN
1 MPOCTOM MOHTaX.

MpeumyLyecTa nonvkapboHaTta B AaHHON KOHCTPYKLMN:
1) y#apoCTomKoCTb

2) CTOVIKOCTb K aTMOCHEPHbIM BO3AENCTBUAM

3) HM3KaA BOCMNAaMeHAEMOCTb

4) TMOKOCTb B XONOAHOM COCTOAHMM

5) xopollee CBeTONpPOmnycKaHue

6) LIMPOKaA LIBETOBaA raMma

Tunbl NCNOJIb3yeMbIX NTNCTOB

CoToBble UCTbI TONWMHOM 6-10 MM MCNONb3YIOTCA N4
OCTEKNEHWNA KPOBN.

MoHOAWTHBIE NNCTBI TONWMHON 4-8 MM NCNONb3YytOTCA Ha
OCTeKneHne BepTnkasbHbIX OI'paH()J,EHI/ll;I.

PekomeHZaLMM MO MOHTaXxy

Cm. obwue pekomeHpaumy B rnase 15 «/HCTpyKumMA no
MOHTaKy JIMCTOB 13 MonvKapboHaTa.

PV]CyHOK 73. KOHCprKLlI/IF! YKpbIBaloLWero orpaxxaeHna OCTaHOBKM.

PrcyHok 74. Kapkac yKpblBatoLLero orpaxaeHna oOCTaHOBKM

B OaHHOW KOHCTPYKUMM WCMOMb3YIOTCA MNATb  TUMOBbBIX
CoefnHUTENBbHBIX Y3M10B (pnC. 75-79). PacCMOTPUM Kax bl
13 HYIX.

Y3en coeanHeHWs1 NIMCTOB M3 NonunkapboHaTa, pacnono-
YKEHHbIX B ofHON nnockocTu (puc. 75) - Ceu. 1.

Ceu. 1

PrcyHok 75. TMNOBO y3en CoeAnHeHNA IMCTOB 13 NOVKapboHa-
Ta B KOHCTPYKLIMM OCTAHOBKM: @ — ABYXMEPHOE 1306pakeHIe y3na,
6 — TpexmMepHoe 130bpaxeHye y3na, B — cxema COOPKM y3na.
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Y3en coefMHeHUA NUCTOB 13 nonukapboHata ¢ Tpyboi
KapKaca, pacrosiIoKeHHbIX C TopLa KOHCTPYKLuK (puc. 76)
-Ceu. 2.

Ceny, 2

Lt/

PricyHOK 76. TUNOBOW y3en COeANHEHNA NNCTOB 13 NONMKap6o-
HaTa, PAaCNONOXEHHbIX C TOPLA KOHCTPYKLMW: @ — BYXMEPHOE
n3obpaxeHye y3na, 6 — TpexmepHoe 13obpaxeHye y3na, B — cxema
cOOpKM y3na.

Y3en coefjMHeHWsA NMCTOB M3 nonukapboHaTa ¢ Tpy6ou
KapKaca, pacnosioKeHHbIX C TopLa KOHCTpyKLUuu (puc. 77)
-Ceuy.3.

Cen, 3

PucyHoK 77. TUNOBOW y3€en COeAMHEHMA NTMCTOB 13 NMONMKapbo-
HaTa, PacrosioKeHHbIX C TOpLAa KOHCTPYKLMM: @ — ABYXMEPHOE
n300paxeHne y3na, 6 — TpexmepHoe n3obpaxeHue y3na, B — cxema
cObopKM y3na.
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Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrosno-
MEHHbIX B ogHon nnockoctu (puc. 78) — Ceu. 4.

Ceu. 4

PucyHok 78. TUNOBOW y3en COeaMHEHNS NUCTOB K3 NMOMNKapOOHa-
Ta B KOHCTPYKUMWM OCTAaHOBKW: @ — [1IByXMEPHOE 1300paxKkeHvie y3na,
6 — TpexmepHoe 130bpaxeHyie y3na, B — CxeMa COOPKM y3na.

Y3en coepuHeHWA nUCTOB K3 nonnkapboHaTta, pac-
NMOMOXeHHbIX noA yrnom 90° Apyr OTHOCUTENbHO Apyra
(pnc.79) - Ceu. 5.

Cew, 5
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PricyHok 79. TMNoBOW y3en CoOeAMHEHA INCTOB 13 NONMKap6o-
HaTa, pacnonoxeHHbix nog yrnom 90° apyr OTHOCUTENbHO ApYyra B
KOHCTPYKLMM OCTAHOBKM: @ — iBYXMEPHOE 130bpaxeHue y3na, 6 —
TpexMepHoe 1306paxeHNe y3na, B — cxema COOPKM y3na.




OducHasa neperopoka

OducHaa neperopopka — TPaAMUMOHHaA AeTanb COBPEMEH-
HOrO MHTEPbepPa, Co3aatoLlan B odrce JenoByto aTMOCPepy.
C ee nomouiblo NOMeLieHNe AenAT Ha TeppuTopHanbHble
OTAEeNbl, KOTOpble CryxaT OOO3HAUYeHVeM AIMUYHOrO Mpo-
CTPaHCTBA ANA KaXAOro COTPYAHWMKA UV TPy NMbl COTPYAHW-
KoB. Meperopoaka BbIMOSHAET TaKKe LYMOV3ONALVOHHYO
dyHKumto. M3 nonvkapboHaTa oueHb yaobHO M3roTaBnvBaTh
odUCHble NeperopoaKkm Moboro pasmepa v KOHPUrypaLmm.
HemanoBakHO ANA MCMONb30BaHMA B MOMELLEHUN U TO,
4TO MonMKapboHaT TPYAHOBOCTIAMEHAEM, 3HAUWT, OH He
CMOXET CTaTb UCTOUHMKOM MOXapa Mpw COMPUKOCHOBEHMM
C OTKPbITbIM OFHEM (CHrapeTow, ceeyon). [leperopoaky MoX-
HO CAenaTb Kak MPO3paYHON, Tak 1 HEMPO3PaYHOM.

MpeumylyecTBa nonnkapboHara:

1) nerkoctb

2) yAapOCTOMKOCTb

3) xopolune WyMoV3onMpyoLLe CBOMCTBA
4) BbICOKOE CBETOMPOMYyCKaHne

5) LNPOKaA LBETOBaA raMma

Kakoro tvna nuctbl Ncnonb3yrTcAa

CoTOBblE NINCTHI UCMOMB3YIOTCA, €CIN HEOOXOANMO CKPbITh
NpoVCXofAllee 3a MEepPeropofkol, Hampumep paboyee
MecTo byxranTepa.

MOHOMUTHBIN NUCT UCNONB3YETCA B CNyYae, ecnin Heobxo-
IM XOpoLLMi 0630p.

KOHCprKTI/IBHbIe 0COBEHHOCTU

BO3MOXKHO NprIMeHEHVIE HeCYLLEN KOHCTPYKLMK 13 Nioboro
maTepuana, a Takxke Gopmbl (Hanpumep, M30rHyTble MeTan-
NOKOHCTPYKLMN).

PekomeHZaLMn No MOHTaXxy

Cm. obue pekomeHaauuy B rase 15 «/HCTPyKUMsA Mo
MOHTay NIMCTOB 13 NOMMKapboHaTa»

PrucyHok 81. KapKac KOHCTPYKLMM ODUCHOW NeperopoaKi.

B [aHHOM KOHCTPYKLMM MCNONb3YIOTCA YeTbipe TUMOBbLIX
coeauHuTeNbHBIX y3na (puc. 82-85). PaccMOTpmMM KaxAablii
13 HUX.

© SafPlast Innovevive, 2008
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Y3en coeguHeHWA NWCTa U3 nonunkapboHaTa, pacnono-
>KEHHOro B TopueBon yactu (puc. 82) - Ceu. 1.

Ceu. 1

PucyHok 82. TunoBow y3en CoeavHeH s N1ucTa U3 NonvKapboHara,
PacnoNOXXeHHOro B TOPLIEBOW YaCTV KOHCTPYKLWN: @ — ABYX-
MepHoe 130bpaxeHue y3na, b — TpexmMepHoe 1300parkeHVie y3na,
B — CxemMa COopKM y3na

Y3en coefjMHeHNA MCTOB U3 NosnnkapboHaTa B BepxHei
YyacTn KOHCTpyKunu (puc. 83)-Ceu.2
Cen. 2

LETer]

PricyHok 83. TunoBsow y3en coefiMHeHA NrcTa 13 nonrkapboHata
B BEPXHEN YaCTN KOHCTPYKLMM NEPErOPOAKM: @ — ABYXMEPHOE
n306paxeHue y3na, 6 — TpexmMepHoe 13006paKeHNE Y3na, B — CXema
cbopKM y3na.

0O

Y3en coefviHEHUS NUCTOB U3 NONMKAPOOHATa B HUPKHEN

YyacTu KOHCTpyKumm (puc. 84)—-Ceu.3

Ceu. 3

swimn TITY 00318
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PricyHok 84. TUNoBsow y3en coeAMHeH A NicTa U3 nonnkapboHaTta
B HWKHEl YaCTI KOHCTPYKLMM NePEeropofiKu: a — AByXMepHoe
n306paxeHyie y3na, 6 — TpexmepHoe 13obpakeHue y3na, B — cxema
cOopkM y3na.

Y3en coepviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnosno-
MeHHbIX B ogHon nnockoctu (puc. 85) - Ceu. 4.

Ceu. 4

PucyHok 85. TunoBow y3en coevHeHna NUCTOB 13 NMONMKapOoHa-
Ta B KOHCTPYKLMM Neperopoaki: a — AByXmMepHoe 13obpaxeHune
y3na, 6 — TpexmepHoe 13obpaxeHue y3na, B — cxema COOPKM y3na.

HagzemHaa nepexoaHas
ranepes

[NepexoamMexay AByMA 30aHVAMM, BBIMOHEHHbIV B BUAE CBE-
TONPO3PayYHOV Haf3EMHON ranepew, ABNAETCA NPAKTUYHbIM
1 OPUTVHANBHBIM PeLLeHVeM, COOTBETCTBYIOLLMM CTUIIIO CO-
BPEMEHHOW FOPOACKOM apXMTEKTYPbI. [JaHHaA KOHCTPYKLUWA
npeAcTaBnseT coOol NeLlexofHbi Nepexod, OCTEKNEHHbIN
cBepxy M C HOKOB MOAMKapOOHATHBIMKU NMcTammn. Kposna
BbiNOnHeHa B Buge apku. OCHOBHaA dyHKLMA MOfo6HbIX
3M1EMEHTOB — OCYLLIeCTBUTb Ge30MacHbI Nepexod noaen 13
OfHOTO 3[aHunA B Apyroe C MUHUMambHbIMUK 3aTpaTamu Bpe-
MeHW. [TOCKONbKY YAapOCTOMKOCTb MOHOMUTHbIX MOAMKapP-
HOHATHbIX IMCTOB B COTHM Pa3 NPEBLILIAET YAAPOCTONKOCTb
CTeKna v B [JECATKN pa3 — OPrcTekna, MPUMeHeHne 3Toro
maTepvana npu OCTEKNEHUW HAL3EMHbIX rafnepe ABNAeTCA
npegnoutuTenbHbiM. [axe ecnn nonukapboHaT ypacTca
NOBPeanTb 1 BHW3 MOMETAT ero KyCKW, OHW BBUAY CBOEN
NErkoCTv U 3aKpyrNeHHOCT GOPM He CMOTYT MOPaHUTL Ha-
XOOALLMXCA NOA NEPEXOAOM JIIOAEN N HAHECTW CEPbE3HbIN
Bpes aBTOMOOUNAM.

Xopolve TennonsonAUMOHHbIE CBOWCTBA MO3BOMAT CHY-
3WTb 3aTpaThl Ha OTOMMEHWE B XONOAHbIA nepuop. Kpome
TOro, MonvkapboHaTHoe ocTekneHne GyaeT NpPensTcTBO-
BaTb MPOHMKHOBEHMIO B ranepeio wyma C yauisl U Haobo-
pOT. Xopoluee CBETONPOMyCKaH1e matepvana faeT Ccpasy
[1Ba NPeVMyLLeCTBa: MO3BOMAET IKOHOMUTb HA OCBELLEHWM
nepexoaa 1 NpenaTcTeoBaTb COBEPLIEHNIO NPOTUBOMNPAaB-
HbIX AENCTBM NOAbMM, HAXOAALLMMICA BHYTPU.

I'Ipemmyu.tecnaa nonMKap60HaTa B JaHHOMN KOHCTPYKUnN:

1

=

YAa pOCTOVI KOCTb

2) CTOWMKOCTb K aTMOCHEPHbBIM BO3AENCTBUAM

w
=

NerkoCTb
4) xopollee CBeTONPOnycKaHue

5) xopoLune Tennomn3onALMOHHbIE CBONCTBA

6) Xopoluue LWyMOU3ONALMOHHbIE CBOMCTBA

7) TMOKOCTb B XONOAHOM COCTOSHM

Tunbl Cnosnb3yembix INCTOB
CoToBblE NMCTBI MCNOMb3YIOTCA B OOMBLUMHCTBE CllyYaes.

MoHonuTHbIE ANCTHI MCNONb3YykOTCA, €C/I BaKHA BblICOKaA
MPO3PAYHOCTb KOHCTPYKLMNN, YTOObI KOHTPOMNPOBATb MPO-
nexogaulee BHyTpu nepexoda.

PekomeHgauum no MOHTaXy

MoHTax OCyLlecTBNAeTCA 6e3 NOABbEMHbBIX MEXaHN3MOB.

PrcyHok 86. KOHCTPYKUMA HaA3eMHON NepexoiHON ranepeu.

B kayectBe rvapo-, WYMOM3ONALMM B KOHCTPYKUMW y3na
ncnonbyetca GyTUnoBas NeHTa, a B KauecTse yTenautena
MOXET ObITb MCNOMNb30BaHa MOHTaXHaA NeHa (Mnbo Apyron
matepwuan). Kpennexne y3na HemoCpeACTBEHHO K LIOKOJIO
MOXET OCYLLECTBAATLCA Pa3NNYHbIMIU CNOCOBAMM V1 3aBUCUT
OT BeCa KOHCTPYKLMMW 1 UCTIBITHIBAEMbIX HAMPAKEHWIA.
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PrcyHok 87. Kapkac KOHCTPYKLMN HaA3eMHOM NepexoHO
ranepeu.

B [aHHOM KOHCTPYKUMM WCMOMb3YIOTCA YeTblpe TUMOBbIX
coefiMHMTeNbHLIX Y3na (puc. 88-91). PaccmoTpum Kaxkabli
3 HUX.

Y3en coeavHeHVA NNCTOB U3 NONMKapOoHaTa B LIOKOJIb-
HOW YacTn KOHCTpyKUuK (puc. 88) — Ceu. 1

Cew, 1

PucyHok 88. Tvnosoi y3en coeamHeHns n1ucTa 3 nonvkapoo-
HaTa B LIOKOMbHOW YacTy KOHCTPYKLIMU HaA3EMHOV NepexoAHOw
ranepeu: a — AByxmepHoe 1n3obpaxeHue y3na, 6 — TpexmepHoe
1306paxeHyie y3na, B — cxema COOPKH y3na.

0O

Y3en coefiHEHVA NINCTOB CTPYKTYPHbIX M MOHOJSIUTHbIX
13 nonukapboHaTa B MIOCKOCTAX, PACMONOXKEHHbIX MOfA
yrnom (puc. 89) — Ceu. 2

Cey, 2

PrcyHok 89. TUnoBoW y3en coefiHeHUA CTPYKTYPHBIX U MOHO-
JINTHBIX IMCTOB 13 NOMMKapOOHaTa B MAIOCKOCTAX, PACMONOKEHHBIX
NOZ YrfoM: a — fiByXMepHOe r13o0paxeHue y3na, 6 — TpexmepHoe
n3obpaxeHye y3na, B — cxema COOPKY y3na.

Y3en coeavHeHUs1 IMCTOB M3 MNonnkapboHaTa, pacnono-
MKEHHBbIX B ogHoN nnockoctu (puc. 90) — Ceu. 3.
] Cew, 3

THY -oaTa s
S0 DN TWOe AT

PucyHok 90. TunoBo y3en coefmHeHNa NUCTOB 13 NONMKapoboHa-
Ta B KOHCTPYKLMW Hafl3eMHO NepexoaHON ranepen: a — AByX-
MepHoe 13o0bpaxeHne y3na, 6 — TpexmepHoe 130bpaxeHe y3na,
B — CXema COOpKH y3na.

Y3en coeguHeHua NUCTOB U3 nonvkapboHaTa ¢ Tpy6on
Kapkaca (puc. 91) — Ceu. 4.

Ceu. 4

[y

dadd

PricyHok 91. TUNoBow y3en coeanHeHNA NCTOB K3 NONMKap6o-
HaTa C TpybOI KapKaca: a — IByXMepHOe 13obpaxeHue y3na, 6 —
TpexMepHoe 1300paxeHNe y3na, B — cxema COOPKK y3na.

YKpblBatoLLlee orpaxkaeHue
MapPKOBKW: [IBYCKaTHaA Cxema

YTOObI 3aWMTUTL OCTABNEHHbIE HA MAPKOBKE aBTOMOOVNN OT
HEemnorofbl U CONHEYHOrO U3MyYeHWs, Hafl MECTOM CTOAHKM
Coopy»KatoT nonvkapboHaTHbIM Hasec. bnarogaps Hebonb-
LWOMY BeCy 3TOro nnacTuka y[aeTcA CBeCTW KONMMYeCTBO
3MEeMEHTOB, MOAAEPKMBAOLMX KPbILLY, K MUHUMYMY. Ha-
BeC nosyyaeTca obneryeHHbIM, MPOYHBIM 1 AOSTOBEYHBIM.
Kpome Toro, oH obecrneunBaeT XOPOLLYIO OCBELEeHHOCTb
CTOAHKM W NEraHTHbI BHELUHWIA BUZ BCEMY apXUTEKTYPHO-
My COOPYXeHMWIO.

MpeumyLyecTBa NnonnkapboHaTa B JaHHON KOHCTPYKLMM:
1) nerkoctb

2) CONPOTMBAAEMOCTb BETPOBbIM 1 CHEFOBbIM Harpy3kam
3) YAApOCTOMKOCTb

4) Npo3payHOCTb

5) LINPOKaA LIBETOBaA raMma

Tvnbl NCNOMb3yembIX INCTOB
CoToBble NUCTbI TONLMHON OT 16 MM.

MOHOMUTHBIE NINCTBI PA3INYHON TOMWMHBI U PA3IUUHbBIX
LBeToB

KOHCTPYKTVBHblE 0COBEHHOCTU

[aHHbI NpUMep BBINOMIHEH Ha KapKace W3 CTanbHbIX TPYO,
yTO ObecneunBaeT HOMbLLYIO MPOYHOCTb KOHCTPYKLINM.

ﬂ,ByCKaTHaﬂ CXeéMa HaBeCa NpUMeHAETCA npu HeO6><Oﬂl/l-
MOCTV YKPbITb MapKOBKY 6onbLow nnowaan. Takon Haeec
BblACPXMBaeT 6onbline BETPOBbIE N CHETOBbIE HATPY3KN.
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HaknoHHble  MOBEPXHOCTM  OCTEKNEHWA  MOABEPraloTCA
3HAUNUTENIbHBIM BETPOBbLIM U CHETOBbIM Harpy3Kam, nostomy
ANA KaXKAOTO KOHKPETHOTO ClyYas HEOOXOAMMO BbINOHUTDL
TOYHbIV PACYET Lara HeCyLMX KOHCTPYKLMIA, KaK NoKa3aHo
B rase 14 «COOp Harpysok 1 onpefeneHune Wwara HecyLLmx
KOHCTPYKLMIA».

MoHTax

HeobxoavMo yunTbiBaTh KOIOOUUNEHT NMHENHOMO TEPMII-
UEeCKOro paclumMpeHnsa nonukapboHaTa. ITOT nMokasaTenb B
CBOIO OUepe/ib 3aBUCHT OT MIIOLLAAN UCTIOSb3YEMbIX JIMCTOB.
MpuMep pacyeTa Jomnycka NpuBeaeH B pasgene «Tepmuye-
CKoe pactumpeHwues rmasbl 13 «CBOMCTBA MOAMKAPOOHATHBIX
JINCTOBY.

PrcyHoK 93. Kapkac KOHCTPYKLMN YKPbIBAIOLLErO OrpaxKaeHNA
MapKOBKU.

B OaHHOM KOHCTPYKUMM WCMONB3YIOTCA MNATb  TUMOBbIX
CoefiHMTENbHbIX Y3108 (prc. 94-98). PaccMOTpUM Kaxkabli
N3 HUIX.

Y3en coeguHeHVA NNCTOB 13 NoMKap6boHaTa KOHbKOBbIM
npodunem B BepxHei YacTh KOHCTpyKUuuu (puc. 94) —
Ceu. 1.

=2 Cen.l o
o i
'-r/-";//'/
a 6 :

PrcyHok 94. Tunoson ysen coefjMHeHnA NMCTOB 13 NOANKap-
6oHaTa KOHbKOBbIM MPOdUNEM B KOHCTPYKLIMN YKPbIBaloLLiero
orpaxaeHra NapkoBkK: a — ABYXMePHOE 13obpaxeHue y3na, 6 —
TpexMepHoe V3obpaxeHyie y3na, B — cxemMa COOPKK y3na.

Y3en coefuHeHWA NUCTOB M3 MonnkapboHaTta ¢ Tpybon
KapKaca, pacrnonoKeHHbIX C TopLa KOHCTPYKUMK (purc. 95)
- Ceu. 2.

Cey, 2
Ii o e
a 6

PucyHok 95. Tnoeon y3en coefnHeHWA NMCTOB U3 NONMKap-
60HaTa, PACMONOXKEHHBIX C TOPLIA KOHCTPYKLIMM YKPbIBAKOLLETO
OrpaXAeHuA NapKOBKU: @ — [1ByXMepPHOE 1306paxeHue y3na, 6 —
TPeXMePHOe V306paxeHye y3na, B — cxemMa COOPKM y3na.
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Y3en coeanHeHnA NUCTOB K3 NnonvkapboHata, pacnono-
>KEHHbIX B OHOWN NA0CKOCTYU (puc. 96) — Ceu.3.

Cey. 3

PucyHok 96. TUNoBOW y3en COeAVHEHNA NTMCTOB 13 NMOMNKapOOHa-
Ta B KOHCTPYKLMM YKPbIBAIOLErO OrPaxAeHUA MapKOBKM: @ — [BYX-
MepHoe 13obpaxeHue y3na, 6 — TpexmMepHoe 13006pakeHVie y3na,
B — Cxema COOpKM y3na.

Y3en coeguHeHua nucta u3 nonvkapboHata ¢ Tpy6on
Kapkaca (puc.97) - Ceu4.

Cew, 4

PricyHok 97. TUNoBOW y3en CoeanHeHNa NCTa U3 nonnkapboHaTta
C TpyboWi KapKaca YKpbIBaOLLEro OrpaxxaeHna NapKoBKL: a — ABYX-
MepHoe 13obpaxeHne y3na, b6 — TpexmepHoe n3obpaxeHue y3na,
B — CXema COOpKM y3na.

Y3en coeguHeHua nucta u3 nonvkapboHata ¢ Tpy6on
Kapkaca (puc. 98) — Ceu. 5.

__-]'i"l’r = Ceu. 5

PricyHok 98. Tunosow y3en coegnHeHns NCTa U3 nonnkapboHarta
C TPyOOIt KapKaca YKPbIBAIOLErO OrPaxieHNA NAPKOBKYL: @ — ABYX-
MepHoe 13obpaxeHie y3na, 6 — TpexmepHoe U3obpaKeHwe y3na,
B — cxema cObopKM y3na

n

YKpbITUE NOA3EMHOMO
nepexofa: apoyHaa cxema

Jlerknii camoHecCyWmin HaBeC Hag NOA3EMHbIM Mepexoaom
CIYUT MPEKPACHOW 3alUMTON OT BETPa WM HEMoroasbl And
CMYyCKaoLWWXCA B HETO NoAeN. bnarofapa yKpbITUIO NeCTHU-
Lia fonbllie OCTaeTCA CyXOW BO BPEMA JOX/A MM CHeronaza,
uTO CrocobcTByeT Bonee 6e3onacHoMy Crycky. 3nech npea-
CTaBeH OAWH M3 TUMWUYHBIX BAPUAHTOB apOUYHOW CXEMbI C
nonvKkapboHaTHbIM ocTekneHrem. MNpenmyllectsamm Noau-
KapboHaTa nepes Apyrumy BUAaMn OCTEKNEHUA ABNAIOTCA
ero rmbKoCTb, MPOYHOCTb ¥ MPUBNEKATENbHBIN BHELLHWNA
BML. ApOUHaA KOHCTPYKLMA He MO3BOSAET BOAE W CHery
CKamnaMBaTbCA Ha MOBEPXHOCTW HABECA, @ OUMCTKa OT Mbln
W TPA3W He [OCTaBMT MHOTO X10MOT. [OCKONbKY NOA3eMHbIN
nepexop ABNAETCA MeCTOM BOMbLIOrO CKOMeHNA ofei, To
Ha NepBbI NNaH BbICTYMNAIOT TakXKe aHTMBAHAANbHbIE XapaK-
TEPUCTVKK NoAMKapboHaTa 1 ero TpasmMobe3onacHoCTb.

MpeumyLyecTBa NonvkapboHaTta B faHHON KOHCTPYKLMU:
1) nerkocTb

2

=

TMOKOCTb B XONOAHOM COCTOAHUM

3) xopollee ConpPoTUBEHME BETPOBbIM 1 CHEMOBBIM
Harpy3kam

S>3

YAAPOCTOMKOCTb

w1
=

NpO3payYHOCTb

@)
=

LIMpOKan LBeToBad raMma

Tvnbl ICNONb3yeMbIX INCTOB
CoToBble NNCTbI TONWMHOM 6-10 MM.

MoHonWTHBIE ANCTDI pa3n|/|uH017| TONWWHbBI MCNONb3YIOTCA
NpPn NOBbILLEHHbIX Tp€6OBaHl/IF|X K yﬂ,apOCTOVIKOCTV] n npo-
3PayHOCTI.

KOHCTPYKTVBHblE 0COBEHHOCTU

[aHHbI NpUMep BBINOMHEH HAa KapKace W3 CTanbHbIX TPYO,
yTO ObHecneunBaeT HOMbLLYIO MPOYHOCTb KOHCTPYKLINM.

MOBEPXHOCTY OCTEK/EHWst MOABEPraloTCa 3HAUMTE/bHBIM
BETPOBbIM 1 CHETOBbIM Harpy3kam, Mo3TOMy A1 KaXAoro
KOHKPETHOTO Clyuas HEOOXOAMMO BbIMOMHUTL TOUHbIA pac-
ueT LWara Hecyu|mMx KOHCTPYKLWIA, Kak MoKasaHo B rase 14
«COOp HarpysoK 1 onpeaeneHmne wara HeCyLLMX KOHCTPYK-
L.

[na onpenenexna pagnyca 13rnba KOHKPETHOM KOHCTPYK-
unn cnepyet obpatutbca K rnase 14 «COop Harpysok u
onpefeneHne Wara HeCyLLMX KOHCTPYKLUMIA».

MoHTax

Heobxoammo yunTbiBaTb KO3IGOULMEHT NMHENHOTO TEPMU-
UEeCKOro pacluMpeHwsa nonrkapboHaTa. TOT NokKasaTenb, B
CBOIO oUepe/b, 3aBUCUT OT MAOLWAAM NCMOSb3YEeMbIX JINCTOB.
[prmep pacyeTa gonycka npvseaeH B pasaene «lepmmuye-
CKoe paclumperme» rasbl 13 «CBOMCTBa NONMKaPOOHATHBIX
NINCTOBY.

PricyHok 99. TunnuHaa apoyHas KOHCTPYKLIMA YKPbIBAIOLLErO
OrpaXaeHra NOA3EMHOrO nepexoaa.
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PrcyHok 100. Kapkac KOHCTPYKLMW aPOYHOTO YKPBITUA CTOAHKM

B [aHHOW KOHCTPYKUMM WCMOABb3YKTCA NATb  TUMOBbLIX
coeamHUTENbHbBIX y3na (prc. 101-105). PaccmoTpum Kaxabin
N3 HKX.

Y3en coeguiHeHWs NMCTOB U3 I'IOHI/IKapGOHaTa C Tpy-
6o KapKkaca, pacnonoXeHHbIX C Topua KOHCTPpyKuuun

(pnc. 101) - Ceu. 1.
Ceu, |

LIRS HETHI S P T L

PricyHok 101. Tnosol y3en coeAMHeHVA NNCTOB 13 NONMKap-
60oHaTa, PacnoNoXeHHbIX C TOpL@ KOHCTPYKLMM: a — iBYXMEPHOe
nsobpaxeHvie y3na, 6 — TpexmepHoe 13obpaxeHue y3na, B — cxema
cOOpKM y3na.

Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnono-
MEHHbIX B ofHoM nnockocTun (puc. 102) — Ceu. 2.

Cen, 2

B Yo wrrmenreoeass waita

PucyHok 102. Tunoson y3en coenHeHNA NMCTOB 13 NONNKap-
6oHaTa B KOHCTPYKLMM apOYHOTO YKPBITUA NMepexofa: a — ABYX-
MepHoe 130bpaxeHne y3na, b — TpexmepHoe 13obpaxeHue y3na,
B — CXema COopKM y3na.

Y3en coeguHeHua nucta u3 nonvkapboHata ¢ Tpy6on
Kapkaca (puc. 103) - Ceu.3.

n Cen, 3

8 e S g

PricyHok 103. TunoBsow y3en coeanHeHns N1cTa U3 nonmkapbo-
HaTa C Tpyboit Kapkaca: a — AByXMepHoOe u3obpaxeHue y3na, 6 —
TpeXMepPHOe 1300paxkeHue y3na, B — cxema COOpKM y3na.

Y3en coeguHeHUA NNCTOB U3 nonmkapboHaTa B BepXHel
TOpLIEBOM YacTh KOHCTPyKUun (puc. 104) — Ceu. 4.
Ceu. 4

4 4 Miscrusrses nabis
8 8 Bagert B EviE 0% T
T ————

8 Tipwlin capuaca

PucyHok 104. Tunosoi y3en coefvHeHna NMCTOB 13 Nonvkapbo-
HaTa B BepXHel TOPLEBOW YacTW KOHCTPYKLIMM aPOYHOrO YKPbITUA
nepexofa: a — AByxmepHoe 1n3obpaxeHue y3na, 6 — TpexmepHoe
n3obpaxeHvie y3na, B — cxema COOPKK y3na.

Y3en coefuHeHWs NUCTOB K3 rMonuMkapboHaTa, pac-
MONOXEHHbIX B GOKOBOW YacTy KOHCTPyKLUMK (puc. 105)
-Ceu.5.

n Ceu. 5

PucyHok 105. TunoBoi y3en coefyHeHnsa NMCTOB 13 Nonvkapoo-
HaTa B DOKOBOW YaCTW KOHCTPYKLIMM apOUYHOTO YKPbITUA Nepexoza:
a — ABYXMepHOe 13obpaxeHne y3na, 6 — TpexmepHoe 13obpaxe-
HUe y3na, B — CxeMa COOPKM y3na.

OcTekneHyre NPOMbILLIEHHOW
TenanLbl

Yxe MHOrvie [ecATUNeTUs MoNMKapboHaT CayKuT ans
OCTEKMeHUA MPOMbILLMEHHBIX ObOorpeBaemMbix Ternauy 1
NpeKpacHo 3apekoMeH0Ban cebs B 3TOM KadecTse. braro-
apA XOPOWWM  TEMMOM30AALUMOHHBIM  XapaKTePUCTUKaM
OH MO3BONAET CYLECTBEHHO SKOHOMUTb SNEKTPO3IHEPTNIO,
MAyLLYyto Ha 060rpeB TemnMLbl. 3TO NPEVMYLLECTBO OCODEH-
HO BaxkHO Anda Poccun. MonmkapboHaTHbIe COTOBbIE NNCTbI
MArKO PacCemnBaloT CONHEUHbI CBET, MO3TOMY 6OsblUe CBeTa
nonagaeT fake Ha Camble 3aTEMHEHHbIE YaCTV PACTEHUI, UTO
CNocobCTBYET VX POCTY. bonbluvie pa3vepsl TMCTOB U Marblii
BEC NNacTMKa, MO CPaBHEHWIO C APYrMMM MaTepuanamu,
NPYMEHAEMbIMW N8 OCTEKNEHNA, MO3BONAIT YMEHbLUNTL
3M1EMEHTbI METANNIMYECKOrO Kapkaca 1 Apyrux Henpo3pay-
HbIX YacTer. [ToMMMO MaTepranbHOM SKOHOMKK 3TO BefeT
K Gonbliel MIoLaay OCTEKNEHMS, @ 3HAUUT, YMEHbLIEHMIO
YUYaCTKOB, CO3AAIOLMX TeHb. [InA Tennumy, BbiNyCKatoTCA OCO-
Oble MapK1 COTOBBIX JIMCTOB, C MOKPBITUEM, 3aLMLLAIOLNM
MX OT 3anOTeBaHMA.

HPEVIMyLI.I,ECTBa I'IOHI/IKap60HaTa B JaHHON KOHCTPpYKUnn:

1

-

OTNINYHbIE Tenon3onnpyouine CBOMCTBa

2

-

co3aHmne NapHMKOBOro addeKkTa

w
=

BbICOKaA CBETOMPOMyCKaemMoCTb

=

3allwmTa OT ynbTpadroneTa

w1
=

YAAPOCTOMKOCTb

<)

CTOVIKOCTb K BbICOKOW BN@KHOCTW U aTMOCHEPHBIM
BO34ENCTBUAM

~
~—

NIerkoCTb MOHTaXa

Tunbl ncnon b3yeMbIX NTNCTOB

COTOBbIE NINCTbI TONWMHOW OT 6 MM 1 GOSTbLLE.
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KOHCTPYKTMBHblIE 0COBEHHOCTH

[1OBEPXHOCTN OCTEKNEHNA MOABEPraloTCA 3HAUMUTENbHBIM
BETPOBbIM M CHETOBbIM HAarpy3kam, MO3TOMY ANA KaxAoro
KOHKPETHOTO Cy4as HeoOXOAVMO BbIMOHUTL TOUHBIM pac-
YeT LWara HecywWwmx KOHCTPYKLUMIA, Kak NOoKasaHo B rnase 14
«CHOp Harpysok 1 onpefeneHne Wara HeCyLmx KOHCTPYK-
LN,

PekomeHgauun no MOHTaXy

[laHHaA KOHCTPYKUMA NErko MOHTUPYETCA U TpebyeT TONbKO
cobniofeHVs pekoMeHAaLUMI, ykasaHHbIX B rase 13 «CBon-
CTBa NONMKAPOOHATHBIX NINCTOBY.

PrcyHok 106. KoHCTpYKUWA TENANLbI.

7/ ([

PrucyHok 107. KapKac KOHCTPYKLMM TemunLibl.

B naHHOM KOHCTPYKUMM MCMNOMb3YIOTCA CEMb TUMOBBIX COe-
ANHUTENbHBIX Y3108 (pyc. 108-114). PaccMOTpmM Kaxabin 13
HUX.

Y3en coeguHeHNs NUCTOB U3 NoJsiMKapboHaTa, pacnoso-
»KeHHbIX nog yrnom (puc. 108) - Ceu. 1.

Cen. |
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PricyHok 108. Tunosow y3en coeaHeHns NMCTOB 13 NONMKap6o-
HaTa, PacroiOKEHHbIX MOA YITIOM: @ — ABYXMEPHOE V306paKeHe
y3na, 6 — TpexMepHoe 1306paxkeHue y3na, B — CxeMa COOPKU y3na.

Y3en coeanHeHUA NUCTOB U3 NonukapboHaTta, pacnono-
MeHHbIX B OAHON ropr3oHTasbHOM nnockoctu (puc. 109)
-Ceu. 2.

Ceu. 2

PricyHok 109. TUnoBoli y3en coeinHeHns NNCTOB 13 NonnKap6o-
HaTa, PaCMONOXEHHbIX B OAHOW TOPU3OHTabHOM NNIOCKOCTY: a

— ABYXMEPHOE 1300paxkeHue y3na, 6 — TpexmepHoe 130bpaxeHune
y31a, B — Cxema cO0pKM y3na.
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Y3en coeavHeHUA NIMCTOB U3 NonukapboHaTta, pacnosno-
KeHHbIX nof TynbiM yrnom (puc. 110) - Ceu. 3.

Ceu. 3
S

&

[

PucyHok 110. TunoBow y3en coefvHeHna NMCToB 13 Nonvkapoo-
HaTa B KOHCTPYKLMW NPOMBbILLNEHHON TeNULbE: @ — ABYXMepHOe
n3obpaxeHne y3na, b — TpexmepHoe 13obpaxeHue y3na, B — cxema
cOOpKM y3na.

Y3en coefvHeHWAa nMCTOB U3 nonukapboHaTta, pac-
MOMIOXEHHBIX MOA YINIOM B BEPXHEN YaCTV KOHCTPYKLMM
(pnc. 111) - Ceu. 4

Ceon. 4
e I e
Wl
‘ :
6 '
PucyHok 111. Tunoson ysen coefHEHNA NMCTOB 13 NOANKap-

60HaTa, KOHbKOBbBIM CNIOCOBOM B BEPXHEN YaCTV KOHCTPYKLMM: a
— IByXMepHOe 13obpaxeHue y3na, b — TpexmMepHoe 130bpakeHve
y3na, B — Cxema COOpKM y3na.

134

Y3en coegvHEHUs1 NIMCTOB U3 MonnkapboHata, pacnono-
MEHHbIX B OAHON BepTUKanbHOWM niockoctn (puc. 112)

-Ceu.5
Cey, 5

d 15
4 p.

PrcyHok 112. Tunoson y3en coenHeHNA NMCTOB 13 NONMKap-
60HaTa, PACMoNOXeHHbIX B OAHOW BEPTVKAIbHOM MAOCKOCTY: a

— [ByXMepHOe 1306paxeHye y3na, b — TpexmepHoe 1300pakeHve
y3na, B — cxema cOopKu y3na.

Y3en coefMHeHWA NNCTOB U3 NofnvkapboHaTta B LIOKONb-
HoW YacTn KoHCTpyKuum (puc. 113)-Ceu.6

Ceu. 6

ik

ql

PrcyHok 113. Tunosown y3en coeAnHeHNA NNCTOB 13 NONW-
KapboHaTa B LIOKOSIbHOW YaCTV KOHCTPYKLMW: @ — ABYXMepPHOe
n3o06paxeHne y3na, 6 — TpexmepHoe 1306paxkeHe y3na, B — cxema
cOopkm y3na.

Y3en coegUHEHNA ANCTOB B MIOCKOCTAX, PACMONOXEHHbIX
nepneHanKynapHo apyr apyry (puc. 114) - Ceu. 7

Cey, 7

PricyHok 114. TUnosow y3en coeiMHeHNs NINCTOB 13 NOJMKap-
60oHaTa B MIOCKOCTAX, PACTIONOKEHHbBIX MEPIEHANKYAPHO APYT
APYry: a — AByXMepHOe 1n3o6paxeHue y3na, 6 — TpexmepHoe 130-
GpaxeHwe y3na, B — cxema COOPKM y3na.

HapH NK: ABYCKATHAA CXEMA

MapHWKK 1 Tennvubl 6611 NePBbIMUA KOHCTRYKUMAMK, rae
NMPUMEHANCHA COTOBbIN MONMKAPOOHAT, MOXHO CKa3aTb, UTO
OH CreuWanbHO AnA HKX 1 pa3pabatbieanca B 1970-x ropax.
B >Tom kauecTBe MaTepuan 3apeKkomeHAoBasn cebs oyeHb
XOpOoWo, C Tex Mop Ternnuubl 13 MonvkapboHaTta cTanu
oueHb nonynapHbl Bo Bcem mupe. COTOBbIN NonmnkapboHaT
CNYKUT NPEKPACHbIM TEMOU30/IATOPOM, XOPOLWO MPOomMy-
CKaET CONTHEYHbIV CBET, UMEeT Maslblii BEC, MO CPABHEHWIO CO
CTEKNOM, ¥ 6ObLUYO MPOYHOCTb. CoUYeTaHne ITUX KauecTs
Jenaet nonmkapboHaT naeansbHeIM MaTepUanom ans CTpou-
TeNbCTBA KaK KPYMHbIX TEMAMYHBIX KOMMIEKCOB, TakK U He-
60nblIMX NapHUKOB. MNpeanaraemas [1ByCKaTHasA KOHCTPYK-
UVs MPUMEHSETCA ANA BECEHHVX MapHMKOB HebOMbLIOro
pa3mMepa, Nerko yMeLaloLWyxcs Ha npuycagebHom yuacTke.
B omnume OT KOHCTPYKUWIA C MIOCKOM Kpbllel CHer U
BOAa 6eCnpensaTCTBEHHO CKaTbIBAIOTCA C Hee, ABYCKATHbI
MapHMK MeHbLUEe TPA3HUTCA CO BPEMEHEM W CTPajaeT npwm
BbiMafeHnn rpaga. Takom MapHWK MPOCIYXWUT He MeHee
necatn net. MeTannmyeckuii Kapkac B laHHOM Cryyae bynet
MeHee rPOMO3KNM, YeM MPU OCTEKNEHMI CTEKIIOM, TakK Kak
33 CYeT NerkoCTv 1 NPOYHOCTM MaTepurana yBenmyrBaeTca
LIar HeCyLUmMxX KOHCTPYKLMIA.

I'Ipemmyu.leCTBa I'IOJ'IVIKap6OHaTa B JaHHON KOHCTpYKUnn:

1

-

OTNINYHbIE Tenon3onnpyouine CBOMCTBa

2

—

co3aHmne NapHMKOBOro addeKkTa

w
=

BbICOKaA CBETOMPOMyCkaemMoCTb

=

3allmTa OT ynbTpadroneTa

w1
=

Y[AapPOCTONKOCTb

&

CTOVIKOCTb K BbICOKOW BN@KHOCTV U aTMOCHEPHBIM
BO34ENCTBUAM

~
~—

NIerkoCTb MOHTaXa
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Tvnbl NCNONb3yeMbIX INCTOB
CoTOBbIE NIUCTHI PA3NMYHON TONWWHBI 1 OOBIX LIBETOB
KoHCTpyKTMBHbIE 0COBEHHOCTU

B naHHOM KOHCTPYKLMM BO3MOXHO MCMOMb30BaHve noboro
Kapkaca, Hanpvmep Camoro [elweBoro — [epeBAHHOro.
MapHwK He TpebyeT dyHAaAMEHTa, yCTaHaBNMBATb €0 MOXKHO
ApPOCTO Ha rpyHT. OfHaKo cneayeT MOMHUTL, YTO KOHCTPYK-
LMA 3Ta He pa3bopHas, TO eCTb OHa OyAeT CTOATb Ha yauLe
KpyribliA rof, 3MMOM — Mo CHErom. [osTomMy TOMWWHY No-
NMKaPOOHATHBIX INCTOB CllefyeT PacCumMTbiBaTb UCXOAA U3
CHETOBbIX Harpy3okK pervoHa. Cm. rmasy 14 «C60p Harpy3ok
1 onpefeneHne Wwara HeCy X KOHCTPRYKLN.

PekomeHgauun no MOHTaXy

[IByCKaTHbIN MAapPHUK O4YeHb NErko MOHTWMPOBATb, OAHAKO
cnenyeT NOMHUTL 06 0becneyeHnn repMeTUYHOCTY TOPLIOB
naHenen ¢ NOMOLLbO CamoKeloLLelca NepGOpPUPOBaHHON
(CHM3Y) 1 HeNepGOPUPOBAHHON NeHTbI (CBEPXY) 1 NOMMKaP-
6oHaTHOro Npoduns.

PucyHok 115. [IByckaTHan KOHCTPYKLMWA TenanLbI.

0O

KapKac Takon KOHCTpYKUMM NpeacTaBfeH Ha puc. 116.

PrcyHok 116. Kapkac ABYCKaTHOWM KOHCTPYKLUMM TennnUbl

Y3en coeaguHeHUs NMCTOB M3 NosivKapboHaTa, pacnoso-
MKEHHbIX Mo YrNoM Apyr OTHOCUTeNbHO apyra (puc. 117)
-Ceu. 1

Cen.l

PricyHok 117. TinoBoit y3en coejHeHVA NMCTOB U3 nonunkapbo-
HaTa, PacnoNOXeHHbIX MO/ YoM APYr OTHOCUTENbHO Apyra B
[NIBYCKaTHOW KOHCTPYKLMW TEMAULIbE: @ — ABYXMEPHOE V306paKeHe
y3na, 6 — TpexmMepHoe 1306paxeHie y3na, B — Cxema COOPKM y3na.

Y3en coepviHeHVs NNCTOB M3 nonmkapboHaTa, pacrosno-
>KEHHbIX B ofHOM nnockocT (puc. 118) — Ceu. 2.

Ces.2

PricyHOK 118.TUNOBOI y3en coefnHeHNs NUCTOB 13 NONMKap-
6oHaTa B [1BYCKATHOW KOHCTPYKLMM TENULI: A — IBYXMEPHOE
n306pakeHue y3na, b — TpexMepHOe N306paKeHMe y3Na, B — CXema
cOopKM y3na.

Y3en coeanHeHMA NIMCTOB U3 NonMKapboHaTa K AepeBaH-
HOMY KapKacy KOHCTpyKuum (puc. 119) - Ceu. 3.

Cen 3

PrcyHok 119. Tunoson ysen coefiHEHNA NMCTOB 13 NONNKap-
6oHaTak AepeBAHHOMY KapKacy KOHCTPYKLMM: a — ABYXMEPHOE
n3obpaxeHvie y3na, 6 — TpexMepHoe 13obpaxeHue y3na, B — Cxema
cbopKM y3na.

Y3en coeavHeHVA NUCTOB K3 nonvkapboHaTa, pacnono-
MEHHbIX NepneHanKynAaApHO ApYr APYry Ha TopLe KOH-
cTpykuum (puc. 120) — Ceu. 4.

Cen 4

PucyHok 120. Tvnosoi y3en coefjHeHns NMCTOB 13 NonrKapbo-
HaTa, PacronoXeHHbIX NepneHanKYNAPHO APYry APYry Ha Topue
KOHCTPYKLMW: @ — ABYXMepHOE 13o0paxeHue y3na, 6 — Tpexmep-
Hoe V30bpaxeHue y3na, B — cxema COopKM y3na.

Y3en coefiMHeHNA NNCTOB M3 NosmkapboHaTa B LIOKOSb-
HOW YacTn KOHCTpyKumm (puc. 121) - Ceu. 5
Cew 5

PrcyHok 121. Tunoson y3en coeavHeHnA NMCTOB 13 NOou-
KapboHaTa B LIOKObHOM YaCTV KOHCTPYKLMM: @ — ABYXMEPHOE
n3obpaxeHve y3na, b — TpexmepHoe n3obpaxkeHve y3na, B — cxema
cOopKM y3na.
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|_|_|yMOBO€ orpaxkgeHue

[laHHbIA TUR KOHCTPYKLMM UCMOMb3YIOT B MEPBYIO Ovepeab
ANA 33Tl OT CUMBHOTO LYMa MPOMBILLNEHHbBIX OOBEKTOB,
0OLWeCTBEHHbBIX 3AaHW, U B NMocnejHee Bpems, BCe yalle
ON1A 3aWMTbl XKUbIX 3aropOAHbIX JOMOB. bnarogapa xopo-
WKM  3BYKOM3ONVPYIOLWMM CBOWCTBaM MOMMKapboHaTHOe
OrpaxaeHne paLmMoOHanbHO MCMOMb30BaTh B MeCTax, pac-
MONMOXKEHHBIX PAAOM C OXMBIEHHOW aBTOCTPAAOW, aspo-
LPOMOM, PbIHKOM, LWKOMOW, CTPOVKOW. Kpome Toro, Lymo-
BOE OrpaJjeHue BbiNoNHAET OCHOBHbIE QYHKLMM OObIYHOTO
3abopa: 3alMLiaeT PaCNoNOXKEHHbIE 3@ HVM CTPOEHWA U
TEPPUTOPUIO OT MPOHUKHOBEHNMA BETPA, B XONOAHOE BPEMA
rofa NpeaoTBpallaTh UX OXNAKAEHVE, 3aMLAeT OT He-
CaHKLMOHMPOBAHHOIO MPOHMKHOBEHMA. [onvKkapboHaT-
HOrO OrpaxAeHne CMOTPUTCA rOpas3fo COBPEMEHHEE, Yem
3a60pbl M3 TPAAMLMOHHBIX MAaTePUanos, Npw TOM, YTO ero
OYeHb CIIOXKHO NOBPEANT.

I'Ipemmyu.leCTBa I'IOHI/IKapGOHaTa B JaHHON KOHCTPYKUUn:
1 xopoulee wymonornoueHne

No

Xopollee CONpPOTUBEHNE CUNBHOMY BETPY

w

YAAPOCTOMKOCTb

~

)
)
) NerkocTb
)

Ul

NpO3payYHOCTb
6) HW3KasA BOCMNAMEHAEMOCTb

Tunol NCNOoJib3yeMbIX NNCTOB

COoTOBbIV NMONMKAPOOHAT CHIKAET YPOBEHb LUyMa Ha
15-36 06. MOHONUTHbI — Ha 27-31 6

KOHCprKTI/IBHbIe 0CcobeHHOCTU

BepTunkanbHble NOBEPXHOCTM OCTEKNeHMA MOABEPraloTCa
3Ha4YnTENIbHbIM BETPOBbLIM Harpy3kam, NO3TOMY A1A KaxKaoro
KOHKPETHOro cny4yan HEeOOXOAMMO BbIMONHUTL TOYHbI pac-
YeT Wara HecyLMx KOHCTPYKLMIA, Kak NokasaHo B rnase 14
<<C60p Harpy3ok 1 onpegeneHne Wwara HeCywmnx KOHCTPYyK-
Lnn».

B faHHOM MpriMepe MCNOMb30BaHb! anioMVHNEBDIA KapKac,
HO KOHCTPYKLMIO MOXHO pacCunTaTb AnA CTanbHOro vnn
AEPEBAHHOIO KapKaca. B coueTaHmm ¢ NoavKapOoHaTHbIMM
npoduNAMK 1 TepMoLLaibammn OHK obecneyaT HafeKHOCTb
N rePMETUYHOCTb.

PekomeHZaLMM No MOHTaXxy

Ha 6onbLuei yacTb Tepputopum Poccrn HabnioaatoTcs 60sb-
Wwne nepenaabl Temnepatypbl, nopsaaka 60°C, kak ce30HHble
TaK M BHYTPUOHEBHbIE, NO3TOMY MpU COOpe KOHCTPYKLUMK,
uTObbl M3beXKaTb AedopMaLM NIMCTOB, He HYyXHO YyCTaHaB-
NIMBATb JIMCTBI CTHIK BCTBIK, B MPOTUBHOM CJlyyae, BO3MOXHa
nx pedopmaumna. Heobxoammo yumtbiBaTb KOIGOULMEHT
NIMHeMHOro TePMUYECKOTO PacLUVPeHMs NonvkapboHaTa.
DTOT NMokasaTelb B CBOK ouepeflb 3aBUCKT OT MOLWaamn 1c-
nosnb3yemblx MMCTOB. [prMep pacyeTa 4OMNyCcKa NpuBeAeH B
pazgene «TepMmuyeckoe pacluvperme» rnasbl 13 «CBoicTBa
NOMMKapPBOHATHBIX NCTOBY.

ObpatuTte BHMMaHNe, Kak 0becrneurBaeTca repMeTMyHOCTb
COTOBOrO MONMKapboHaTa, Ha NpuMepe ceyeHna 3. YTobbl
B enoba He nonagany Hacekomble 1 Bnara, KPOMKY f1CTa
HaZ0 3aKNenTb HenepGopPUPOBAHHON aNOMUHWEBON KNei-
KO NEHTOM 1 3aKpbITb MONMKAPOOHATHBIM MPOdUIEM.

PrcyHoK 122. KOHCTpYKLWA BETPOBOIO OrpaxaeHuA.

PucyHok 123. Kapkac BETPOBOro orpaxaeHua

Y3en coeaviHeHVA NUCTOB 13 nonvkapboHaTa, pacnosno-
MKEHHbIX B 0fHON nnockocTun (puc. 124) — Ceu. 1.

Ceu, | T

PricyHOK 124. TUNOBOW y3en COeANHEHUA NINCTOB 13 NONMKap-
60HaTa B KOHCTPYKLMM BETPOBOTO OFPaxaeHus: a — ABYXMEPHOE
n30bpakeHue y3na, b — TpexMepHOe N306paxKeHue y3na, B — Cxema
cOopKM y3na.

Y3en coefiMHeHNA NUCTOB U3 nonukapboHaTta ¢ Tpybon
KapKaca, pacnonoXeHHbIX B HWKHEN YacTy KOHCTPYKUUA
(punc. 125) - Ceu. 2.

PrcyHOK 125. TUNOBOW y3en CoefnHeHns NUCTOB 13 NonuKap6o-
HaTa, PACMONOXKEHHbIX B HUXKHEN UaCTW KOHCTPYKLMM: @ — ABYX-
MepHoe n3obpaxeHue y3na, 6 — TpexmepHoe 1306paxeHue y3na,
B — cxema cOopKkM y3na.

Y3en coefMHeHUA NUCTOB U3 MnonvkapboHaTa ¢ Tpy6oi
KapKaca, pacnonoXXeHHbIX B BEPXHE YaCTU KOHCTPYKLMN
(pnc. 126) - Ceu. 3.

Cen. 3

PrcyHok 126. Tvnosoi y3en coefjHeHns NMCTOB 13 NonmKapbo-
HaTa, PacMoNOXKEHHbIX B BEPXHEN YacTV KOHCTPYKLMW: @ — ABYX-
MepHoe n3obpaxeHne y3na, b — TpexmepHoe 13obpaxeHve y3na,
B — CxeMa COOpKM y3na.
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Y3en coefjMHeHVA NUCTOB M3 nonukapboHaTa ¢ Tpy6on
Kapkaca (puc. 127) - Ceu. 4.

Ces, 4 T

PricyHOK 127. TUNOBOW y3en COeAMHEHUsA NCTOB W3 NONnKap-
60HaTa B KOHCTPYKLMM BETPOBOIO OrPax/eHus: a — AByXMepHoe
n306paxkeHwe y3na, b — TpexmMepHoe M306paKeHwe y3na, B — Cxema
cOopKM y3na.

Y3en coefVHEHUs NNCTOB U3 MoNMKapboHaTa C Tpy-
6ol KapKaca, PacrnoNioKeHHbIX C Topua KOHCTPYKUUM
(punc. 128) - Ceu. 5.

Ceu. 5 -

PrcyHok 128. Tunoson ysen coefiMHeHNA NMCTOB 13 NONNKap-
60HaTa, PaCcNoNOXKEHHbIX C TOPLIA KOHCTPYKLMK: a — [iBYXMEpHOe
n3obpaxeHye y3na, 6 — TpexmMepHoe 1300pakeHVe y3na, B — cxema
cOOpKM y3na.

HaBecChl Ha[ JeTCKOW
MNOLLAAKOM

HaBepHoe, MHOTMM 3HakOMa CUTyalWs, KOraa Mporyska
JeTelt nocne NOXAA Ha TePPUTOPUN AETCKOrO Caja Uinn 10-
MalUHero ABOpa CTaHOBUTCS HEMOSIHOLEHHOM B Cuy TOrO,
UTO NECOK B MECOYHNLIE HAMOK, V1 B HEM HEMPUATHO KOMaTb-
CA, Kauenm MOKPbIE, U Ha HVX HEBO3MOXHO CUAETb, BEPaH/Ibl
TOXE HAaMOKMM U T.0. ECTeCTBEHHBIM pelleHnemM npobnemsl
CTaHeT HaBeC 13 NonMKapboHaTa Hag PasnnYHbIMU O6beKTa-
MV IETCKOV MNOWAAKM. JIerkni 1 KpacmBbIi HaBeC 3aWmnTuT
NecoYHULly 1 BepaHy OT HEMorofbl, rMasHbIM 00pa3om OT
JOX[IA U CHeronafa.

MpeumylyecTa nonvkapboHaTta B AaHHON KOHCTPYKLMK:
1) CTOWMKOCTb K aTMOCHEPHbBIM BO3AEVCTBUAM

2) TMOKOCTb B XONOAHOM COCTOAHWN

3) y#apOCTOMKOCTb

4) xopoulee CBETONPOMyCKaHne

5) WWPOKMA LBETOBOK psf

Tvinbl UICNONb3yeMbIX TMCTOB

CoToBble IUCTbI TOAWMHOW OT 6 MM.

MOHOANUTHBIE NUCTbI TOAWMHOW OT 4 MM.

KOHCTpYKTVBHblE 0COBEHHOCTU

COTOBbIN I MOHOMUTHBIV NONMKAPOOHAT NMO3BONAET AeNaTb
HaBec noboro pasmepa 1 Gopmbl. JTUCTbI NErko NoaaatoTCs
n3rnby. Bca KOHCTPYKUMA OYeHb Nerko 1 6uicTpo cobupa-
eTcs.

BepTukanbHble MOBEPXHOCTV OCTEKEHWUA MOABEPralTCaA
3HaUYUTENbHBIM BETPOBbLIM M CHETOBbIM HarpysKam, nostomy
ANA KaKA0rO KOHKPETHOTO Clyyas HEOOXOAMMO BbINMOSHUTDL
TOYHbIN PACYeT Lara HeCyLMX KOHCTPYKLMIA, KaK NoKa3aHo
B rnage 14 «COOp Harpysok 1 onpefeneHwe Wwara HecyLyx
KOHCTPYKLMI».

PekomeHAaLmmn No MOHTaxy

Ecnv B KOHCTPYKUMM MCMONb3yeTCA COTOBbIM MONMKapOoHaT,
TO Npexae yem M3rvnbaTtb ANCTbl, HAJO YOEeAMTbCS, UTO Mo-
nble KaHanbl BHYTPM NMaHenn COpUEeHTMPOBaHbI MPaBUIBHO:
BOMb HanpaeneHua n3rnba. [na onpefeneHuna paguyca
13rnba KOHKPETHOW KOHCTPYKUMM ChieflyeT obpatutbca K
rnaee 14 «CHop Harpysok W onpeaeneHuve Wwara Hecywmx
KOHCTPYKLUMIM» 1 TabanLam MNpunoxeHuit.

PrcyHok 129. KOHCTPYKLMA NeCOYHMLbI Ha AETCKOM NOLLaaKe.
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PrcyHok 130. Kapkac KOHCTPYKLMM NeCOYHMLIbI

Y3en coeanHeHnA NUCTOB K3 nonvkapboHaTa, pacnono-
>KEHHbIX B oiHOM nnockocTn (puc. 131) — Ceu. 1.

Cey. 1

| Masctmmoans madfa

b ¥ miid caihieh

X Tpyle snpance

[T R r— E——
At Novamn

4 Crumomomd mpodeos HI-10

[

7. Bemsst BC du L8 DIN 791

PricyHok 131. TnoBsowi y3en coeAHeHVA NCTOB 13 NONMKapbo-
HaTa B KOHCTPYKUMM MECOYHWMLDBL: @ — ABYXMEPHOE 1300paKeHue
y3na, 6 — TpexmepHoe 1n30bpaxeHue y3na, B — cxema COOPKM y3na.
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Y3en coeaviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnosno-
MEHHbIX Ha TopLe KOHCTpYKumK (prc. 132) - Ceu. 2.

Cey, 2

I. Kpuimin rpascinibu

I Masermmonin mafia

N Frisorus tE ks il

& Tpvla Espascs

5. Wi il vt ot il
T ORI

i T D AN CHM 7581

PrcyHok 132. Tunoson y3en coeHeHNA NMCTOB 13 NONMKap-
60oHaTa, pacnonoXeHHbIX Ha TOpLE KOHCTPYKUMM NEeCOYHMLIbL: a

— IByXMepHOe 1306paxeHue y3na, 6 — TpexmepHoe 1300paKkeHme
y3na, B — Cxema COopKy y3na.

Ha puc. 133 npeacraBneHa KOHCTPYKUMA NaBUIbOHa
Ha [eTCKON nnouwagke M3 COTOBbIX MONMKAPOOHATHBIX

JINCTOB.
- m——

PucyHok 133. KOHCTpyKUMA NaBUIbOHA AETCKOW NIOWAAKN.

Kapkac Takow KOHCTpyKLUMW NpeacTaBieH Ha puc. 134.

PrcyHok 134. Kapkac KOHCTPYKLMW NaBWbOHa AETCKOW NNOLLa-
K

B [aHHOM KOHCTPYKLMM MCNONB3YIOTCA NATb TUMOBbLIX COe-
AVHWTENbHBIX Y3108 (puyc. 135-139). PaccMoTpuM Kaxablii 13
HUX.

Y3en coegvHeHUs1 IMCTOB U3 NonnKapboHaTa, pacnono-
MeHHbIX nog yrnom (puc. 135) — Ceu. 1

Ceu. 1

o

| Momanmes nosscpbonareal
T MovEg

I Kpasmmas sepsouisbti

N Dsrwr 16 Ax 18 T4 7980

& Mascrwmmss nubis

4 ¥ncTerremans msbfie

& Tpviia wipuacs

PucyHok 135. TnoBoit y3en coeAnHeH A NMCTOB 13 NoAnKapbo-
HaTa, PacroNOXKEHHbIX MOA YITIOM B KOHCTPYKLMM NaBunboHa: a

- [ByxMepHoe r130bpaxeHyie y3na, 6 — TpexmepHoe n3obpaxeHue
y3na, B — cxema COOpKM y3na.

Y3en coeavHeHVA NUCTOB K3 nonvkapboHaTa, pacnono-
YKEHHbIX B 0HOW nnockocTy (puc. 136) — Ceu. 2.

Cey, 2

1. Thosser oo skl

LT S ——

1. Tpryfia eapacacs

& Momcaturred msmcponm
it Novaliee
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o K prsmg Tepesominile

T, Mmwre B Ax 18 D% 7961

PrcyHok 136. TnoBoi y3en coefrHeHna NMCTOB 13 NONNKap-
60oHaTa B [1BYCKaTHOI KOHCTPYKLMM MaBUIbOHa: @ — IBYXMEPHOe
n3obpaxeHue y3na, b — TpexmepHoe 13obpaxkeHue y3na, B — cxema
cOopKM y3na.

Y3en coeAnHeHUA NUCTOB U3 NonvkapboHata, pacrnosno-
MeHHbIX Ha TopLe KOHCTPYKLmK (puc. 137) — Ceu. 3.

Ceu. 3

| Kttt i éprsuikising

I TiascTisosas mnbla

(R TEE T ———

4. Tprytia mapacaca

%, hlrmrowrmauh noanesphosrrsd
mwcr Nowaitn

& Rusrr BC 4u ) B DIN T80

PucyHok 137.TnoBo y3en coevHeHna NUCTOB 13 NONKap-
60oHaTa, PacnoNOMKeHHbIX Ha TOPLIE KOHCTPYKLIMM NaBUbOHa: a

— AByXMepHoe 1306paxeHie y3na, 6 — TpexmepHoe n3obpaxeHne
Y313, B — cxeMa cOOpKM y3na.

143



Y3en coeavHeHUA NIUCTOB U3 NnonukapboHaTta, pacnosno-
»KeHHbIX nof yrnom (puc. 138) - Ceu. 4.

Ces. 4

& D D &0 DEN 7901
& Kpuanas rrpucsii

6. Tpryila sapuics

T, o T, 095

S

PucyHok 138. TnoBow y3en coefivHeHs NMCTOB 13 NMonukapbo-
HaTa, PacronoXKeHHbIX MOA YIMIOM: @ — BYXMEPHOE 1306paxkeHvie
y3na, 6 — TpexmepHoe n3obpaxeHue y3na, B — cxeMa COOpKM y3na.

Y3en coefJMHeHNA TIMCTOB 13 NoKapboHaTa KOHbKOBbLIM
npodunem B BepxHemn 4acTu KOHCTpyKuun (puc. 139) —
Ceu.5

Ceu. 5

¥, Tl sapaacy

PucyHok 139. TunoBow y3en COeavHeHVA NMCTOB 13 NONNKaP-
60HaTa KOHbKOBbBIM MPOUIEM B BEPXHEN YaCTV KOHCTPYKUMM: @
— ABYXMepHOe 1300paxeHue y3na, 6 — TpexmepHoe n3obpaxeHne
Y313, B — Cxema COOpKM y3na.
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OrpakaeHne XOKKeMHOW
KOPOOKM

XoKKkelMHaA KopobKka — OAWH 13 CaMblX PACMPOCTPaHEHHDBIX
CNOPTMBHBIX 3/1IEMEHTOB B HalLMX ropoaax. ke Heobxognmo
Oropak1MeaTb NPOUHBIMM BopTamK, YTOObI UTPOKK 1 Waiiba
He yneTtanu 3a Npeaentl Nona Bo Bpems Urpbl. [na onbluein
6e3onacHoCTY, B TOM Clyyae, Koraa urpy OyayT cMOTpeTb
3puTenu, 6opTa MOXHO MPOLOMXKMUTL B BbICOTY. BblcOKoe
OrPaXAeHMEe HALEXHO 3alMTWUT NI0AEN OT CIy4anHOro
yaapa waiboi. OaHaKo K HeMY NMPUMEHAIOTCA MOBbILUEHHbIE
TpeboBaHWA: TaKoe orpakaeHne JOMKHO ObiTb OYeHb NPOY-
HbIM, MPO3PayHbIM 1 TPaBMOOe30mMacHbIM. EAVHCTBEHHBIM
MaTepuanom, COOTBETCTBYIOWMM [aHHbIM TPebOBaHMAM,
ABNAETCA MOHOMWTHBIM NonvkapboHat. OH MpakTUyecKy
He BbeTcA, 0becrneunBaeT XOPOLLYID BUAUMOCTb, SCTETUYEH.
Mpw 3KCcnyaTaumnm Ha ynuue nonmnkapboHaT Jonro He Teps-
€T CBOMX MeXaHWUYeCKmX CBOVCTB.

MpenmywecTBa nonrkapboHaTa B JaHHON KOHCTPYKLMN:
1) yOapocToMKOCTb

2) xopolee CBeToNpoMnyckaHue

3) He 0bpa3yeT OCTPbIX OCKOMKOB

4) rMbKOCTb B XONOLAHOM COCTOAHMM

Tunbl MNCcnosibdyemMbliX INCTOB

MOHOAWTHBIV NONANKaPHOHAT 6-8 MM.

KOHCprKTVIBHbIe 0Cob6eHHOCTU

[aHHan KOHCTPYKUMA U3 MOHOJTMTHOIO I'IOJ'II/IKap6OHaTa no-
JNy4aeTCA B HECKOJIbKO pas fierye (l'lpl/l COMOCTaBUMOW npoy-
HOCTW), NO CpaBHEHWIO C aHanorvyHow, rae NPUMEHAETCA
Tpunnekc. OHa Takke oKa3blBaeTcA 6onee 3KOHOMUYHOW.

PeKomeHnauvm NO MOHTaXy

MonvkapOoHaTHbIe NNCTHI M30THYTHl Ha YII0BbIX ydYacTKax
KOHCTPYKUMW. [Ina onpefenenna pagvyca vsrmba u Lwara
KOHKPETHOWN Hecyllelt KOHCTPYKUMK cnefyeT obpaTuTbCs
K rnase 14 «COop Harpy3oK 1 onpeaeneHe wara HecyLwmx
KOHCTPYKLNIA».

PricyHok 141. KapKac XOKKENHOM KOPOoBKM.

Y3en coeavHeHVA NUCTOB K3 MnonvkapboHaTa, pacnosno-
YKEHHbIX B 0ffHOW nnockocTyn (puc. 142) — Ceu. 1.

Ceu. 1

L T nipmaca
1. Flscas s
— A4 Mesww BT du |8 DN 7540

" ‘]
PucyHok 142. Tunoson y3en cCoeAnHeHNA NMCTOB 13 NONUKap-
60HaTa B KOHCTPYKLMMN XOKKEHOM KOPOOKM: @ — iByXMepHoe
n306paxeHue y3na, 6 — TpexMepHoe 1300paxKeHyie y3na, B — Cxema
cbopku y3na.

Y3en coegviHeHVs NUCTOB K3 MnonvkapboHaTa ¢ pamoi
XOKKelHoWm Kopobku (puc. 143) — Ceu. 2

Cey, 2

1 Moscmmewil pnamaploTms
- CT boramn

1 Cromucil mpodiss FP - £ 10
i P B 4n 0K DEN 950

. 4. Tpytia sapaca

LN

PucyHok 143. Tvnoson y3en coefnHeHns NMCTOB 13 NonmKapbo-
HaTa C paMol XOKKEMHOM KOPOOKW: a — ABYXMEPHOE 1300pakeHme
y3na, 6 — TpexMepHoe 1306paxkeHVe y3na, B — cxema COOPKM y3na.
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TpeHepckana KabrHa

TpeHepckas KabrHa coBmellaeT B cebe CKambio 11 BbICOKMIA
HaBeC, MpefHa3HaueHHble A8 pasMeLleHVs TPEHepos,
3anacHbIX UrPOKOB WK cynenckmx bpurag. Ee yctaHasnw-
BalOT Ha CTaMOHAaX W OTKPbITbIX CMOPTUBHBIX MoLlagKax,
4TOObI YKPBITb SIOfEM OT NPAMbBIX CONHEYHbIX NyYeit, AoXKAA,
CUNBHOTO BETPa, CHETa, a TakXKe B 3aKPbITbIX CrlopT3anax. B
KOHCTPYKLMAX TakMX HAaBECOB MPUMEHEHME CMNMKATHOrO
CTeKna NpaKTUYecKn UCKIIoUeHO No coobpaxeHnam 6e30-
MacHOCTW, Apyrne NoavMepHbie MaTepuranbl MPOUTPbIBAOT
nonvKapboHaTy Mo CPOKy CRyXObl ¥ MOXapoomnacHOCTL.
Mpw »KenaHuy HaBeC MOXET ObiTb BbINMOMHEH M3 LBETHOIO
nnacTuka. Takylo KOHCTPYKUMIO MOXKHO byfeT nepemellaTtb
C MeCTa Ha MecTo, He 60ACh MOBPEANT.

MpeumyLyecTBa NonvkapboHaTta B faHHON KOHCTPYKLMU:
1) rMBKOCTb B XONOAHOM COCTOAHMM

2) yAapOCTOMKOCTb

3) nerkocTb

4) xopoluee CBETOMNPONyCKaHue

5) CTOVKOCTb K aTMOCHEPHbIM BO3ENCTBUAM

6) Henpo3payHoCTb AnA ynsTpaduroneTa

Tvnbl NCNONb3yeMbIX INCTOB

CoTOBbIM MONMKAPOOHAT, OCOBEHHO HempOo3pauHbIi, 1C-
NOJb3YIOT B CJIyuae, KOrAa He Hy»KHa BbICOKas MPO3payYHOCTb
KOHCTPYKUMK, HanpumMep, ecnu B kabuHe byayT nepeope-
BaTbCA UIPOKM.

MoHONWTHBIA MoAMKapboHaT obecneunt BbICOKYID Mpo-
3PaYHOCTb TPEHEPCKOW KabuHbl 1 xopownii o63op A
HaXOAAWMXCA BHYTPM NIOAEN.

KOHCTPYKTVBHble 0COBEHHOCTU

KabuHy MOXHO cfienatb NMtoOoW LWMPKUHDI, BKIIOUAIOWEN B
cebst 0AHO VNN HECKOMbKO Kpecen. [na 3Toro He npugeTca
3aKa3blBaTb HECTAHLAPTHLIE MaHenW, Beb COTOBbLIA MON-
KapOOHaT Nerko PeXeTcs OCTPbIM HOXOM WA HOXHULIAMU.

PekomeHZaLMn No MOHTaXxy

[na onpepnenenvs pagnyca narnba KOHKPETHOM KOHCTPYK-
umn cnegyeT obpatntbca K rnase 14 «COop Harpysok u
onpefeneHne LWara HeCyWwmux KOHCTPYKUMiA» 1 Tabnvuam
MpunoxeHun.

BaHO MOMHWTb, YTO B AaHHOW KOHCTPYKUMK OpneHTauna
MOJIbIX KaHaNoB BHYTPW COTOBbIX naHenem AOMKHA 6bITb
BepTVlKaJ’IbHOl?I. M3rnbaTb MaHen MOXHO TOMbKO BOOJb
3TWX KaHasoB.

PrcyHok 144. KOHCTpYyKUWA TPEHEPCKOM.

#

PrucyHok 145. KapKac KOHCTPYKLMM TPDEHEPCKON.

Y3en coepviHeHVs NUCTOB M3 nonvkapboHaTa, pacrnono-
MEHHbIX B ogHON nnockocTu (puc. 146) — Ceu. 1.

. "".;l‘%:‘i’ Cen. 1

PrcyHok 146. Tunoson y3en coeMHEHNA NMCTOB 13 NONMKap-
60HaTa B KOHCTPYKLUMN TPEHEPCKOW KabWHbI: @ — IByXMepHoe
n3o06paxeHne y3na, 6 — TpexmepHoe 1306paxkeHe y3na, B — Cxema
cOopkm y3na.

Y3en coeAnHeHUA NUCTOB U3 NonvKapboHaTta, pacrnosno-
MeHHbIX ¢ Topua (puc. 147) — Ceu. 2.

PucyHok 147.Tvnoson y3en coenHeHns NMCTOB 13 NonmKapoo-
HaTa, PacronoXeHHbIX C TopLa: a — iBYXMEPHOe 1300paxeHve
y3na, 6 — TpexMepHoe 1306paxkeHVe y3na, B — Cxema COOPKM y3na.

Y3en coeiUHeHNA NNCTOB B MIIOCKOCTAX, PAaCMOMOMKEHHbIX
nepneHAnKynapHo apyr apyry (puc. 148) - Ceu. 3

] ""TF" Ceu. 3

PucyHok 148. Tunoson y3en cCoeaAnHeHNA NMCTOB 13 NONUKap-
60oHaTa B MAOCKOCTAX, PaCMONOKEHHbBIX NepneHANKYNIApHO ApYT
Apyry: a — AByXMepHoe n3obpaxeHue y3na, 6 — TpexmepHoe 130~
bpaxeHvie y3na, B — cxema COOPKY y3na.
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Y3en coefMHeHMA nuCTa M3 nonvkapboHata ¢ Tpy6oii
KapKaca B BepxHel YacTu KOHCTpyKumu (puc. 149) — Ceu.
A

Ceu. 4

PricyHok 149. TnoBoit y3en coefiMHeH A NMcTa 13 nonmnkapooHa-
Ta C TpybOWt KapKaca B BEPXHEl YaCTV KOHCTPYKUMN: @ — ABYX-
MepHoe 13obpaxeHue y3na, 6 — TpexmMepHoe 13obpaxeHre y3na,
B — CxeMa COOpKM y3na.

CBeToOBOM KOPOO

KpymHbI SNeMEHT HapykHOWM peknambl C BHYTPEHHel
MOACBETKOW Ha3biBaloT CBETOBbIM Kopobom, nnu light box.
B cywHocTn 370 0ObluHaA BbiBECKA, TOMBKO CO3AaHHasA C
MOMOLLBIO COBPEMEHHbIX TEXHOMOrNIA. BHyTpu kopoba pas-
MeLLAeTCs TeKCToBaA Unu rpaduyeckas MHGopmauma, KOTo-
pas BbICBEUMBAETCA W TakvM 0Opa3oM MpuBneKkaeT K cebe
BHMMaHVe. CBeToBble KOpOobOa, YCTaHOBMEHHbIE Ha YNuLe,
NOABEPraloTCA MOLHOMY BO3AEVCTBIIO 3arPA3HEHMI, HEMO-
rofibl, a Takxe BaHAANM3My, MO3TOMY WX MPVHATO 3alMLLaTh
nonvKapboHaTHbIM SKpaHOM. MOHONWTHBIN NonnkapboHaT
aHanormyeH Mo CBETOMPOMYCKAIOWMM CBOWCTBAM CTEKNY,
HO B COTHW pa3 NpouYHee. M3 Hero MoOXHO fjenatb 3KpaHbl
60nbLIOrO pasmepa. ITOT MaTepvan KCNayaTUpyeTca v B
XKAPKOM U1 XONOfHOM Knvmate, npw nobon noroge 6e3 no-
TEepM CBOUX GU3MKO-MEXaHMUECKMX CBOVICTB.

MpenmywecTBa nonrkapboHaTa B AaHHON KOHCTPYKLUN:
1) NpOYHOCTb
2) xopolee CBeToNpoMnyckaHue

3) BbICOKadA CTOMKOCTb K BO3AENCTBMIO MOroAdbl ¥ FOPOACKMX
3arpAsHeHnin

Tvinbl UICNONb3yeMbIX TMCTOB
CoToBble IUCTbI TOAWMHOW OT 4 MM.

MoHonWTHBIE NNCTBI TOAWMHON OT 4 MM. B MecTax, rae oT-
CYTCTBYET BaHAa/IM3M, MOXHO WCMOJ1b30BaTb 2-MUNNUMET-
pOBbIe NNCTHI.

KOHCprKTI/I BHble 0COGEHHOCTM

[aHHan KOHCTPYKUMA NpeAcTaBiaeT coboi ABYCTOPOH-
HWUA  CBETOBOW KOpO6, MHaye ero HasblBatoT MaHeNb-
KpOHLLITeVIHOM. 3aWMTHbIE SKpaHbl 13 I'IOJ'II/IKap6OHaTa
yCTaHaB/IMBatoTCA C ABYX CTOPOH Kopo6aA

n

MNaHenb-KPOHLWTeNH npefHasHauyeHa [AN1A YCTaHOBKW Ha
ynuLe unu BHyTpW 60MbLIOrO NoMeLLeHNs (CynepmapKeTa,
aBTOCanoHa). MonmkapboHaTHBIA 3KpaH MOXeT ObiTb He-
CYLUVM, B 3aBUCHMMOCTM OT MPUMEHAEMON TEXHONOrUW Ha-
HeceHus n30bpakeHns. VIHTepecHbIn SGGEKT MOXET BbiTb
NosyyeH, eCv NPUMEHWTL COTOBBIE NINCTbI, MOACBEYEHHbIE
U3HYTPW, OHW [Al0T KPACKBYIO MATKYIO Py CBeTa.

o CpaBHeHWIO C OPrCTEKIOM, MONMKAPOOHATHBLIV dKpPaH
CyLWeCTBeHHO BbIMIPLIBAET B YAAPOMPOYHOCTH, @ MPW CPaB-
HEHWV C KaneHbIM CTEKSTIOM — B CTOMMOCTY.

PekomeHZaLMM MO MOHTaXxy

B maHHOW KOHCTPYKUMM MonvKapboHaTHble SKpaHbl Crerka
M30rHyThl. [InA onpefeneHvs pagunyca 13rnba KOHKpeTHOM
Hecyleln KOHCTPYyKUMM cnefyeT obpatntbca K rnase 14
«CHop Harpysok 1 onpefeneHue Wwara HeCylmnx KOHCTPYK-
LUnmn».

'lnvattru

TENNOCBEPETAKOLLEE

IALUHTHOE DCTEKNEHME

PricyHok 150. PeknamHbiii CBETOBOW KOPOO.
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PucyHok 151. Kapkac peknamHoro kopoba.

|k

Y3en coearHeHUA NnCTa U3 NoAnKapboHaTa BepxHeii Ya-
CTU KOHCTPYKLUM CBETOBOrO Kopoba (puc. 152) - Ceu. 1

Ceu. 1

4 Tlrscross eapascs
§. Wraoos uapuacs

PrcyHOK 152. Y3en coefiviHeHVA 1CTa 13 NonukapboHaTa BepxHen
4aCTU KOHCTPYKLIMM CBETOBOTO KOPOOa: @ — ABYXMEPHOE 130-
BpaxeHrie y3na, b — TpexmepHoe n306pakeHye y3na, B — Cxema
cbopkm y3na.

Y3en coeguHeHnsa NUCTa 13 NosnnkapboHaTa K GOKOBOW
YyacTn CBETOBOro Kopoba (puc. 153) - Ceu. 2

Cen. 2

PucyHok 153. Y3en coegnHeHna NncTa 13 nonmkapoboHaTa K
HOKOBOW YaCTN KOHCTPYKLMM CBETOBOTO KOpoba: a — iByXMepHoe
n3obpaxeHne y3na, 6 — TpexmepHoe 130bpaxkeHe y3na, B — cxema
cbopkm y3na.
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TexHNKO-3IKOHOMMYEeCcKoe
0O0CHOBaHME NPUMEHEH WA
NOANKAPOOHATHbIX TMCTOB

Yto nyyile — I‘IO)‘II/IKap6OHaT Nn CTekno?
CpaBHUTENbHbIN aHaNM3 NPenmyLLecTs

XapakTepucTnk 060MX MaTepvanoB npueeaeHsl B Tabnu-
Uax 6, 7 1 8 rnasbl 13 «CBOWMCTBa NONMKAPOOHATHBIX IMCTOBY.
3Aecb NpMBefemM OCHOBHbIE MPEUMYLLECTBA WM HEAOCTATKM
NoNMKkapboHaTa MO OTHOWEHWUIO K CUIMKATHOMY CTEeKNy U
HeKOTOPbIM APYrM MaTepuanam.

MpeumyLlecTsa nonvkapboHata

1) OCHOBHbIMM MPENMYLLIECTBAMM NONMKAPOOHATHbBIX MaTe-
p1anos, 0CO6EHHO MHOFOCNOMHbIX NAHENEN, Mo CPABHEHMIO
CO CTEK/IOM FABAAIOTCA WX Majble Temnmo-, 3ByKOMpPOHMLae-
MOCTb 1 YAIe/bHbI BEC, MOBbILIEHHbIE YAAPOCTONKOCT, r16-
KOCTb ¥ TPaBMOBE30MaCHOCTb.

2) le/IMeHeHI/Ie I'IOJ'II/IKap6OHaTHbIX MaTepranos BMeCTO
CUNMKATHOrO CTeKNa NOo3BONAET CO3[4aBaTb 3HA4YUTE/IbHO
bonee Nerkne, a 3Ha4ynT feuleBble CMIOBbIe KapKachl, Tak
KaK BeC InCTOB r|on|/||<ap60HaTa, B 3aBUCMMOCTN OT X TLMa,
B A€CATb U bonee Pa3 MeHblle BeCa CTeKa COMOCTaBUMOM
TONWWHBI.

3) M3 nonvkapboHaTa nerko fenarb KPUBOMHENHbIE KOH-
CTPYKUMK, He npuberan K cneumanbHbM TEXHONOMVIAM, ero
TaKe nerko pesatb U GopmoBaTh. B ciiyuae nprmeHeHws
CTekna pabota MO CO3[aHMIO M3OTHYTOWM KOHCTPYKLMWK
BbIMAET ropasgo gopoxe. [1ockonbKy Kaxpoe rHyToe
CUVKATHOE, 3aKalleHHOe WM TPUMIEKCHOe CTEeKO Bbl-
NOMHAEGTCA NO CNeunanbHOMy 3aKkasy, MpUYeM B CTOMMOCTb
3akasa BXOAUT M3roTOB/IEeHME TEXHONOMMYECKON OCHACTKK,
KOTOpaa MOXeT coCTaBMTb Ao 30% 3aka3a (B 3aBUCUMOCTM
OT CJIOXKHOCTY KOHCTPYKUMM 1 KOHUIypaLmK, a Takxe ac-
COPTUMEHTA THYTbIX U3Lennii).

4) Tlpy  M3roToBNEHWMN NONMKAPOOHATHBIX  KOHCTRYKLM
COBEPLIEHHO HeobA3aTeNbHO BbIAEPKMBATD KeCTKUe A0-
MYyCKM Ha reOMETPUIO HECYLLe KOHCTPYKLUMK, OCOBEHHO B
KOHCTPYKLMAX CIOKHOIM GOPMbI, MOTOMY UTO KaxKAbliA 13rn-
6aemblil S1EMEHT MOXHO MOArOHATL BYKBANbHO «MO MECTY»
B CUAy nerkoi obpabaTbiBaeMOCTV MaTepuana.

HepocTaTkn nonukapboHaTta

1) Bonee BbiCOKaa CTOMMOCTb KBajpaTHOro MeTpa Mo
CPABHEHMIO CO CTEKNIOM aHaNnorMUHOM TONLWMHbL. CTOMMOCTb
naHenei (kak MOHOMUTHBIX, Tak 1 COTOBbIX) M3 MOAMKapHOo-
HaTa OonpefenAeTca, B OCHOBHOM, CTOMMOCTBIO CbipbA: MO
cocToAaHNo Ha 2008 rog — npumepHo 212 py6.3a 1 Kr.

2) Heckonbko MeHbLuas NOBEPXHOCTHAA TBEpPAOCTb.

3) lNoTepsa MexaHWYeCKMx 1 3CTeTUYeCKMX CBOWCTB MOf
JencTsnemM yneTpadnoneToBoro manydeHusa. Ytobbl 3a-
WWTUTb NONMKAPOOHAT OT CONMHEYHOW paauaummn, Ha Hero
HaHocAT ocobbit YO-cnoi. Mpoaykuma Novattro 3awmiieHa
TakVM CNTOeM, CPOK 3KCryaTaLnmn CoCcTaBnaeT He meHee 20
ner.

MprMepbl 3aMeHbI CTEKNa Ha NoMKap6oHaT

1. Tennuupl (MAPHUKK, OrpaxgeHus npuycagebHbix 6ac-
CenHoB)

B 3anagHbix cTpaHax v B M3paune nonmkapboHaT AaBHO
yXXe CTan MonynapHbIM MaTepuanom Ana CTPOMTENbCTBa
TENAUY 1 NOAOBHBIX MM COOPYKEHWI, OCHOBHaA 3adada
KOTOpPbIX — yAepaTb TEMNO BHYTPY NMOMELLEHWA 1 Co3AaTb
napH1KoBbI addekT. [Ina Poccum ke 3TOT MaTepuan B
TakoM KauyecTse MoKa elle 3K30TMKa, MO3TOMY Mbl MPOBenu
noapOGHbBIV aHanM3 NpPerMyLLecTs, KOTopble AaeT 3aMeHa
CTeKfa Ha NonmKkapboHaT NP CTPOUTENBCTBE MPOMbILLIEH-
HbIX OTarnvBaeMblx TenuL, HebonbLMX AaUYHbBIX MAPHMKOB,
npwvycanebHbix 6accenHoB.

B HacTosALlee BpemA Npw OCTEKNeHWM TeNUL LUMPOKO Npu-
MEHAETCA CUNNKATHOE CTEKIO TOMWMHON 4 MM, PeXxe — 6 MM.
[MOCKONbKY COTOBbIN MONMKaPOOHAT TOMMHOW 4 MM MO
Harpy3KoW MMEET 3HaUYUTENbHbIE MPOrNObI, TO ANA HECYLLMX
NOBEPXHOCTEN (HanpyMep KPbil TEMANL) peKoMeHayeTca
NPUMEHATL COTOBbIE MaHeNV TOMLUMHOM OT 6 MM 1 BOonbLUE.

Ta6n|/|ua 17. CpaBHEHVIe OCHOBHDbIX XapaKTEPUCTUK CTEKNAHHON 1 I'IOJ1I/IKap6OHaTHOVI Tennmy

Tennuua n3
Tennuua v3 ctekna
nonunkapboHata
aNbTEPHATUBHOIO MpumeyaHne
npoussogctea OO0 HDOW3BONCTEA
«HM3» P A
Tpy6a npod. 40x20x1,5 Yronok 40x40x4,0 «T»-
1. MaTepuanoemMKocTs (pacxo Tpy6a npod. 20x20x1,0 06pasHbI METANNIMUECKNIA
’ b P A Tpy6a npod. 20x10x1,0 npodunb Crexkno 54,6 m2

maTepuvana)

MonukapboHaT 50,4 M2
Macca 1194 kr

Pe3vHOBbIN Npodub Ans
cTekna macca 1354 kr

2. ToyROEMKOCTb M3rOTOB/IEHNA
Kapkaca Tennuubl

12,3 y/vaca

49,2 u/vaca

3. TpaHCNoOpTUpPOBKa

[loctaBka KnuneHTy

BCEN KOHCTPYKUMM
ocylecTsnaeTca 3a 1 pelic
aBTOMOOUNSA «[a3enb»

[locTaska knveHTy TpebyeT
2 penca: 1) pocTaBka
Kapkaca, 2) [oCTaBKa
cTekna (Bo3moxeH 6own)

He pekomenayeTca
OfHOBpeMeHHas
nepeBo3Ka cTekna u
meTanna

4. TpyLOeMKOCTb MOHTaxa

4 vaca (bpuvraga 13 2-x
4enosek)

36 yacos (bpvirapa v3 2-x
4enoBek)

5. KonmuectBo KoMMNeKTyowmx
netanemn

17 netanen kapkaca

60 feTanen kapkaca

6. TennonpoBOAHOCTb 0,14 B1/m**°C 0,72-0,9 B1/m?*°C
Jlyun cBeTa BbIXuratoT
7. Hannuve sdpdekTa «MH3bI» Hert JIE! y
pacTeHvs B TenauLe
Hannune ctekna B
8. Hanuuve dpyHoameHTa nog YCTaHOBKa UCKMIOYUTENBbHO
Heobs3aTenbHo KOHCTPYKLMM He omyCKaeT

Tennnuy

Ha dyHAaMeHT

nedopMaLnm KapKaca

9. MPOYHOCTb KapKaca

MprmeHaemble maTepmransl
MOBBILLIAIOT MPOYHOCTb
Kapkaca Ha 20-30 % no
CPaBHEHMIO C Kapkacom
CTEKNAHHOW TennmLbl
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10. CHeroBasa Harpy3ka

[loBbilleHHasA CTOMKOCTb
K CHEroBbIM Harpy3kam
3a CYET 3NACTUYHOCTM
YKPbIBHOrO MaTepuana 1
KOHCTPYKLMM TenALbI

CTekno obnafaeT BbICOKOWM
XPYMKOCTbIO, UTO CHIKAeT
CTOWKOCTb K CHEFOBbIM
Harpy3kam

11. OnTMmManbHble pa3mepbl
(onMHa*wWWpKrHa*BbIcoTa)

Jioboi pasmep,

KPaTHbIV WWPUHE NCTa
nonvkapboHaTa. JKOHOMMS
CpencTs NPOVICXOANT 3a
CUeT yMeHbLUEeHUA OTXOA0B
maTepwuana

Tio6oi pazmep. OTxoabl
cTekNa Hen3bexHbl

CunukaTtHoe
CTeKNO /THyTOoe
CUNNKATHOE CTek-
10 4 MM

3aKaneHHoe cu-
NIMKaTHOE CTeKno/
rHYTOE 3aKaneH-
HOe cunMKaTHoe

TpvnnekcHoe
CTeKNO/THyTOR
TpUNaekcHoe
CTeKI0 6,76 MM

MOHOAUTHBIN NO-
NIMKapOOHAT 6 MM

Tabnuua 18. CpaBHeHVE MaTepranoB, NPUMEHAMbIX MPU NPOEKTMPOBaHUY TEMNUL, MAaPHUKOB, OrpaXxaeHuni npuycaaed-
HbIX 6accenHoB.

CoToBbIV MoAn-
KapboHaT 6 MM

12. MpenmyLlecTsa
3KCnnyaTaumm

Jlerko nepemellatb
KOHCTpYKLHMIo 6e3
[eMOHTaxa. YqobHo
XPaHWTb B Pa30bpaHHOM
BUAE

KOHCTpYKLMA CTaloHapHa
1 HE NOANEXMUT
nepemelyeHunto. B
npoLecce sKCnayaTaLum
BO3MOXHO MOBPEXaeHMe
MOKPbLITVA TENAULbI

13. besonacHocTb

KoHCTpyKUmA n3genvs
NCKII0YAET BO3MOXKHOCTb
nony4YeHns TPaBm

MpumMeHeHne cTekna
MOBbILIAET BEPOATHOCTb
nonyyYeH1s TPaBm

CTEKN0 6 MM

CToMMOCTb MaTepua-

5 P Ok.200/0k.280 Ok.2030/0k.2060 OT 1570/ 0712320 1245-1725 ~277
na, py6/m
YaenbHbI BeC Kr/m? 94 15 16,9 7.2 13
TpaBmoonacHOCTbL MpakTuueckn nc-  lNpaktnyeckn nc-  MNpakTmyeckn nc-

Becbma BbicOkasi  Becbma HUM3Kas

OCKOSKOB KnoyeHa KntoueHa KnoueHa
«BaHOaNnoCTOMKOCTbY,

. Becbma Hm3Kas Hu3skan Becbma Bbicokasw  Becbma Bbicokaa — Bblcokas
rPafoCTONKOCTb

Bo3mokHOCTb Bo3moxHOCTb

OCobEeHHOCTH MOH-
Taxa

KecTkume Tpebo-
BaHVISA K reome-
TPUK HECYLNX
KOHCTPYKLMIA/ +
HeobXxo4MMOCTb B

KecTtkume Tpebo-
BaHUA K reome-
TPUK HECYLINX
KOHCTPYKLMIA/ +
HeobXoaMMOCTb B

*KecTtkme Tpebo-
BaHUA K reome-
TPUN HECYLIMX
KOHCTPYKLUMIA/ +
HeobXxogMMOCTb B

MOHTaa C nof-
FOHKOW KaxKaoro
371emeHTa nepe-
KpbITUA

«Mo MecTy», be3

MOHTaxa C nof-
FOHKOWM Kaxaoro
3/1emMeHTa nepe-
KpbITVA

«Mo MecTy», 6e3

Bonee 3CTeTUUHbI, ; AOMONHUTENBHOW  [OMOMHWUTENIbHON  AOMONHUTENbHOW  JOMONHWUTENIbHON  AOMONHUTEIbHOW
14. BHewHMii B1a COBPeMeHHbIlt BHeLUHI TPapnuUMOHHbIA, 5 TeX. OCHACTKe 1A TeX. OCHACTKe ANA  TeX. OCHACTKe 1A TeX. OCHaCTKU U TeX. OCHACTKM W
BUIz eI EEIAIA ERISLUIAIAT Bl FHYTbS B Meyax FHYTbA B Neyax FHYTbS B Meyax cneumansbHoro cneumansbHoro
MHCTPYMEHTa VHCTPYMEHTa
Mpumeyarne. laHHasa Tabnuua onybnukosaHa ¢ paspetweHna OO0 «HM3», PB, 1. Hedrekamck CeeTonponyckatie, % 91 90 2 36 3
KoadduumneHT Tenno-
nepenaun, B/ *C 58 577 577 549 37
MTor: cToumocTb
nepeKpbITNiA 414
KOHCTPYKLMM 0bLLel ~40000 /~56000  406000/412000 301400/464000 249000-345000 ~55400
nnotaasio 200 m?,
pyo.
CpaBHWTENBHbIV
KO3hOULIMEHT MO 3a- 1,01 (noTepw) 1 1 0,95 0,57
TpaTam Ha oToreHve
SKOHOMMA Ha 3aTpa- r 0 0 s 43

Tax Ha otorneHve 8 %
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Pacuer cpefHerogoBbiX pacxoaoB Ha oTonneHmne Tennu-
Ubl N3 CTEKNaA N nonleap60HaTa

lcxogHble gaHHbIe:

1) CpenHeroaoBor Tapnd No OTOMEHMIO ANA XUbIX NOMe-
LWeHW, NPUBEAEHHBIN K 1 M? nnowaam — 4,51 pyo.

2) CronmocTb 1 M? CTeKnNa TONWMHOM 4 MM — 240 pyo.

3) cToMMOCTb 1 M? COTOBOrO MonKapboHaTa ToNLWMHOM 6
MM 248-330 py6. B 3aBMCMMOCTX OT npowssoantend. Ana
pacueTa B3ATO — 298 pyb.

4) K03dPULMEHT TENNONPOBOAHOCTU CTekna — 0,17

5) KO3QGULMEHT TENIONPOBOAHOCT MOHOSIMTHOIO MOSN-
KapboHaTa — 0,21

6) KOOOULIMEHT TEeNNONPOBOAHOCTI COTOBOIO NOAMKaPOO0-
Hata - 0,3

Dopmyna pacyeTa:

C = ¢,*K*12*S — CTOMMOCTb OTOMNEHNA TENULIBI NPK OCTe-
KNEHWN CUNNKATHBIM CTEKSTOM;

C = ¢ *k*12%5%0,161/0,8 — CTOMMOCTb OTOMNEHMA TENMLbI
NpK1 OCTEKNEHNM COTOBbIM NMOMMKapboHaTOM;

C - CTOMMOCTb oTOoMNNeHWs 3a 1 rog,

C, — CTOUMOCTb OTOMAEHMA T M? NAOLAAW XW0rO Nomelle-
H¥A 3a 1 MecAL (CpeaHeronoBow Tapud);

K — KO3OOULMEHT, yYnTbIBaOWMI pa3HWLYy NoTepb Tensna
K0T MOMELLEHNS U TEMLbI;

12 — uncno mecaues B rogy;
S — yKpblBaemada nnowass Tenamnubl.

Pacuet npowr3BoanTcAa AnA yCIOBHOW Tenmubl NIoWwaabio
100 M? BBICOTOV 2,5 M C OAMHAPHbIM OCTeKneHuem. Mnoujaab
OCTEKNEHNA CTeH W KPbILWM COCTaBUT MpUBAU3UTENBHO
200 M? B 3aBMCHMOCTY OT KOHOUIYPaLML 1 KOHCTPYKLMK
COOPYXKEHWA.

[pn pacueTe yuynTbIBaNOCH, YTO MIOWAAL OKOH »KWbIX MO-
MelleHnin cocTaBnaeT okono 30% OT nnowaan CTeH 1 Npu-
MepHO 12% OT nnoLaam BCex OrpaxxAatoLLmnx NOBEPXHOCTEN
nomeLeHns. Yepes CTeHbl yaeNbHble TernoBble NoTepu
NpUMEPHO B 3 pa3a MeHblle, YeM Yepe3 OKHa. Takum 0b-
pa3om, NOTepW Tenna Yepes OKHa COCTaBAT OkoNo 55-60%
oT obuwux notepb Terna. Mnouaab OCTeKNeHNA NapHUKa
npuMepHo B 16 pa3 bosnblie NIowaan OCTeKNeHna ofnHa-
KOBOIO MO MAOLWAAN XMIO0ro NomelleHns.

Taknm 06pa3oMm, y TEMKLbI TEMNOBbIE NOTEPH, OTHECEHHbBIE
K 1 M’ ykpbiBaemol nnouwaau, 6yayT npumepHo B 9 pas
6osiblie, YeM Y XKINOrO NOMeLeHWs.

Nocne NoACTaHOBKM 3HaUeHW Taprda 1 KOIGPULIMEHTa «K»
ncxogHaa dopmyna npumeT cnegytownii Bug: C=4,51%9*12*S
(py6./ron). CnepoBatenbHO, CPeAHerofoBble pacxofbl Ha
oTonfeHne TenauLbl NPy OCTEKNEHWUM MPOCTbIM CTEK/IOM
CoCTaBAT 4,51*9%12*100=48708 pybneir;

lMpu NoacyeTe CpefHEerooBbiX PACXOA0B Ha OTOMMEHMe Te-
NAULbI, NEPEKPBITON COTOBbIM MONMKAPOOHATOM TOMLMHON
6 MM, HeOOXOAWMO BBECTW MOMPABOYHBIN KOIGOULIMEHT,
YUMTBIBAIOLMI Pa3HMLY KOIGOULMEHTOB TEMNOMNPOBOAHO-
.

R=0,17:0,3 =0,57, rae 0,17 — k03OPUUMEHT TENNONPOBO-
HOCTW CUAMKaTHOro ctekna 4 mm, a 0,3 — KoadduuUmeHT
TENNONPOBOAHOCTN COTOBOrO NOAMKapboHaTa 6 MM.

Takum 00pasom, CpefHerofoBble 3aTpaThl Ha OTOMeHne
TENAULIBI C NOKPBITUEM 13 COTOBOTO MOAMKapOOHaTa TONLWM-
HOWM 6 MM COCTaBAT 4,51*9%12*100*0,57=27763,56 pyb.

JKOHOMMSI Ha OTOoMNeHun coctaBuT 48708 — 27763,56 =
20944,44 py6.

Pacxofbl Ha OCTeKkneHve CoCTaBAT:
MO CUAMKATHOMY CTeKITy 4 MM — 240%200=48000 py6.
No COTOBOMY MonvKapboHaTy 6 Mm — 298%200=59600 py6.

YCTaHOBKa COTOBOro monvkapboHaTa fopoxe Ha 11 600
py6.

BbluMTan 13 3KOHOMUM Ha OTOM/IEHWE MpPEeBbilieHne CTou-
MOCTW YCTaHOBKM MOAMKapboHaTa BMECTO CTEK/a, BUOHO,
UTO YCTaHOBKa MOMNKAPOOHATHOrO OCTEKNEHUA OKyMaeTcs,
[axe C Np1bbINbio, B TEUEHKE BCErO OfHOO rofa.

Mpurbbinb 3a nepsbii rof coctasut: 20944,44 py6. — 11600
py6. = 9344,44 pyb., Kaxablii Cnefyownii rog npubsine co-
cTaBwT 20944,44 py6.

Kpome 3T0ro, yaapHasa 3HeproemMKoCTb COTOBOrO MOMKap-
HoHaTa TonWMHOM 6 MM NpYMepPHO B 13 pasa Bbille, Yem y
CMMKATHOTO CTeKNa TONWMHOM 4 MM, a TakoW MNokasatesb
MPOYHOCTV MonuKapboHaTa obecneuvBaeT MPaKTUYECKM
MOJHYIO 3alMTy OT rpaga. Takas 3alymMTa UCKIII0YaeT 3aTparTl
Ha BOCCTaHOBJ/IEHWE OCTEKNEHWA 1 MOCaf0K NOCAE Bbinaje-
HWA rpaja.

Ha Tepputopum Poccmm, B 30Hax pas3BUTOrO 3emnefenus,
B 3aBVICUMOCTW OT PErvoHa, rpafoboi NpoucxoanT Ao 3-8
pa3 B Ce30H 1nn 1 pasa 3a 3-5 ner.

MpeumylecTBa nonnkapboHaTta Npu yCTponcTae napHu-
KOB (HeoborpeBaembIx TEMANLL)

Jlydwwe, yem y CTekna, TennosaluTHble CBOMCTBa MOAN-
KapboHaTa MO3BOMAT YBENMUNTL CENbCKOXO3ANCTBEHHDIN
Ce30H NPUMEPHO Ha 30-45 gHeRn. 3T0 NPOUCXOAWT 3a CYeT
CylecTBeHHO 6GonblIer akkyMynaumMW Tenna B AHEBHOE
BPEMA 1 33 CUET 3HAUUTENBHO MeHbLUEN (TPUMEPHO B 5 pas)
noTepu Tenna B HOYHOE BPEeMA, B CPaBHEHWM C aHanorny-
HbIMK COOPYKEHVAMU C NEePEKPLITUAMA U3 NOMNITUNEHO-
BOW MIEHKM M CUIIMKATHOTO CTeKNa. AKKYMyAaumA Ternna 8
MapHMKe MPONCXOLNT 3a CYET HarpeBa NMoBEPXHOCTU 3eMIU
MHQPaKPacHOW COCTaBAAIOLLEN CONHEYHOrO CBETA, KOTOPan
JaKe B MacMypHbI AeHb MPOHMKAEeT CKBO3b OOMauHbIi

MOKPOB M AOCTUraeT MNOBEPXHOCTM 3emnn. B Tennuue,
VMeloLLieit NepekpbITUA 13 NMONMKAPOOHATHBIX MaTepuanos
M NPOMNYCKAIOWMX 3HAYUTENBbHYIO YacTb 3TOMO M3MyYeHus,
NPOVCXOANT HarpeB 3emK, a 3aTem 1 BO3[yXa BHYTPW Nnap-
HrKa. OCHOBHblE NOTepw Tenna B TeMULax NPOUCXOAAT 3a
CYeT Tennonepenayn Yepes CTeHbl 1 Kpbllly, TO eCTb yepes
OCTEKNeHWE, 1 3a CYET BEHTUAALMN Yepes WeNn B CTeHax n
Kpblle Tennmubl. MNpwv akKypaTHOM M3roToBrneHun 1 cbopke
TENMNLBI BEHTUIALMOHHBIE MOTEPU OYAYT HE3HAUUTENbHBI.
Tak1M 06pa30M, OCHOBHbIM UCTOYHMKOM NOTepb Tenna byaet
Tennonepeaaya vepes octekneHmne. Ho Tak Kak yaesnbHbin
KO3dOULMEHT Tennonepeaayn NoanMKapoboHaTHbIX COTOBbIX
naHener NpUMepHo B 1,6 pa3a MeHblUe, Yem y CUIIMKATHOrO
CTeKNa TOW »Ke TOSLWVMHbI, TO obLUve noTepn Tenna y nonu-
KapboHaTHOM Tennumubl ByayT NpUMepPHO Ha 64% MeHblle,
4yem y TenaunLbl C OCTEKNEHNEM 13 CUAMKATHOMO CTeKa.

Takoe CHMKeHWe noTepb Temnna NO3BOSIAET HayaTb Cebx03
PabOTbl paHblLLie Ha 15-20 AHEN 1 3aKOHUMTb UX MO3XKE TOXKe
Ha 15-20 gHeit. Takum obpasom, B TenamLax ¢ nonmkapoo-
HaTHbIM OCTEK/TIEHNEM CeTbCKOXO3ANCTBEHHbIV CE30H MOXKET
6bITb yBENMUEH Ha 30-45 AHelt NO CPaBHeHMIO C Tenanuamn
C OCTEK/EeHMEM 13 CUIIMKATHOTO CTEeKNa, a TeM bonee u3 no-
JINSTUNEHOBOW NAEHKM.

2. Creknonakertbl

MonunkapboHaT 0bnaaaeT OTNINYHBIMU TEMNOU30NALMOHHbI-
MV CBOWCTBaMYM, OCOBEHHO COTOBblE MaHesnu, NO3TOMY KX
MOXHO paccMaTpuBaTth Kak anbTepHaTuBY CTEKIOomnakeTam.
Mbl mprnaraem CnepyloLyto Cxemy OCTeKNeHMA C 3aMeHon
CTeK/onaxkeTa, M3roToBNEHHOTO M3 CUNMKATHOTO CTEeKNa,
TONWMWHON 4 MM (4-16-4), Ha NONMKapPOOHATHYIO MaHesnb
Novattro.

Tabnuua 19. CpaBHEHME COTOBOrO NofnKapboHaTa 1 CTeKNonakeTa.

. Koa¢. Tenno- TonwmHa Koa¢. Tenno-
TonwwmHa  Bo3pywHbin  TonwwmHa cte- . 2
CTEKNa. MM 33300, MM KITONaKeTa Bec, kr/m nepepauu, naHenu nepegauu, Bec, kr/m
' P B1/m?*°C Novattro, Mmm  B1/m?*°C

6 3,7 1,3

8 3,6 1,5

4 16 24 20 2,85

10 3,1 1,7

2,2 2,7
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Kak NOKa3blBaloT BbILLENPUBEAEHHDBIE AaHHbIE, KOSOOULINEHT
TEMNNONPOBOAHOCTY COTOBOW MaHenu Novattro TonwmHo
16 MM HEMHOO MEHbLLE, YeM TOT e NapameTp OfHOKamep-
HOrO CTEKoNakeTa TOMWLMHOM 24 MM, YTO CBUAETENbCTBYET
0 NYYLLIWX TENNOU30AALMOHHBIX CBOIMCTBAX NepBoro. Kpome
TOrO, MacCa OfiHOTO KBafpaTHOro MeTPa CTEKIOMNaKeTa OKa-
3bIBaEeTCA B 8 pa3 bosblue.

Takvm 06pa3om, MPW OCTEKNEHUM MOACOOHbIX, CKNAACKMX U
NPOW3BOLCTBEHHbBIX MOMELEHNA MOXET OblTb [OCTUMHYTa
He TONbKO SKOHOMUA TeMNa, HO 1 CYLLECTBEHHAA SKOHOMYA
Ha HEeCyLMX KOHCTPYKUMAX 1 ypHUTYPE, MpUMeHAeMON
npu HaBecke pam. [1py paBHbIX BETPOBBIX Harpy3Kax SKOHO-
MMA COCTaBWT OT 2 O 8%, yunTbiBaA BbICOKYK MPOYHOCTb
maTepwuana.

3. CBeToBble NPOEMb! (3eHUTHbIE HOHAPK, FOPV3OHTaSb-
Hble 1 BepTVKabHble CBETOBbIE MONOCHI)

Bnaropapsa xopowen rmoKoCcT K MnacTUYHOCTU MOSu-
KapbOHaT WMPOKO MPUMEHAIOT B KOHCTPYKLUWM 3EHUTHBIX
doHapen apouHoit 1 chepunyeckort Gopmbl. MNpwr NpasBub-
HOM NoAbope Takmx NMapameTPOB KOHCTPYKLUMW, Kak paaunyc
13rnba, WMPWHA NPOseTa ¥ TONWMHA INCTa (COTOBOrO UK
MOHOJIUTHOIO), MOXXHO OBOMTUCH 6e3 Hecyllel KOHCTPYK-
UMW UM CBECTU €€ YAeNbHbIA BEC K MUHUMYMY, UCMOMb3ys
BbICOKME MOKa3aTenn yaenbHOM NpoYHOCTU NONMKapboHa-
Ta. MpuMeHeHKe NonnkapboHaTa B CBETOBBIX MOSIOCAX BMe-
CTO CWIMKATHOIO CTeKfa YMeHblUaeT notepu Temnna yepes
CBETOBbIE MPOeMbl OT 2 A0 4 pa3. Kpome Toro, CyllecTBeHHO
COKpaLLaeTCcA BO3MOXHOCTb TPAaBMMPOBaHWA pabouero
nepcoHana npv BO3MOXHOM Pa3pyLIEHUM OCTEKNEHNS.
CTOMMOCTb CBETOMPOMYCKAIOLIEN YACTU KOHCTPRYKLMW MOX-
HO CPaBHWUTb, 0OPATUBLINCH K Tabnuue 21.

4, HaBechbl

B KOHCTpYKUMAX HAaBECOB Haf 3pWTENbCKAMU TPUOYHamu
CTAAMOHOB 1 OTKPbITBIX KOHLEPTHbIX MIOWAA0K Mpvime-
HeHMe CUMKATHOrO CTeKsa MPaKTUYeCKN WCKIIYEHO MO
coobpaxeHnam be3onacHoCcTn. A apyrvie nonMMepHsle Ma-
Tepuanbl MPOUrPbLIBAKOT NONMKAPOOHATY MO CPOKY CITyObl
1 GonblUel NoXapoonacHOCTN. PeanbHONM anbTepHATUMBOW
emy CNyXaT KOHCTPYKUMW C MCMOMb30BaHWeM CTanbHOro
npodHacTnna.

Tabnuua 20. CpaBHeHMe NepeKkpbITUA U3 NoNNKapOboHaTa
1 npodHacTmna

MNepekpbl-  Ya.Bec, CroumocTtb, [lpo3pau-

™me Kr/m? py6/m? HOCTb
307-493
MpodHa- (B 3aBMCK-
cTun H60, 6,8 MOCTW OT HeT
ctanb 0,6 TONWMHBI
IUCTa)
CoToBbii 696774
nonnKap-
. (B 3aBUCK-
H6OHaATHbI
3,5 MOCTW OT na
et Npon3BOAN-
Novattro TepJ'Iﬂ)
X25

Ta6n|/|L|a 21. CpaBHeHme CTOMMOCTUN MaTePManoB, NPUMEHAMbBIX NPU NPOEKTUPOBaHUN CBETOBbIX MPOEMOB

O,IJ,VIHapHOE CUNNKaT-

Creknonaker 4-16-4.

CoToBbiin Nonnkapbo-

CoToBbIN Nonkapbo-

HOEe CTEKNO 4 MM. HaT 16 Mm. HaT 25 mm.
Cronmocts Matepuana 290-400 ~2475 536- 637 696 - 774
py6/m?
YaenbHbI BEC Kr/m? 10 20 2,7 3,5
TpaBMOOMNacHOCTb MNpakTnyeckn nckno-  NpakTuueckn cKo-
Becbma Bbicokas Becbma BbICOKas
OCKOJKOB yeHa yeHa
[pafoCTONKOCTb Becbma HM3KadA Becbma HuM3Kas BecbMma BbicOKas Bbicokasn
BO3MOXHOCTb MOHTaa BO3MOXHOCTb MOHTaXa
C NOArOHKOM KaXkAOro  C MOATOHKOW KaXkaoro
OcobentocTn KecTkne TpeboBaHus  KecTkve TpebOBaHUA — dMeMeHTa NepeKpbl- 3NeMeHTa NepeKkpbl-
VOHTaKa K I'eOMeTpI/II/IVHeC)/LLI,I/IX K reomeTpmmvHecyLumx THA MO MeCTY>, §e3 TVA «NO MECTY», §e3
KOHCTPYKLWIA KOHCTPYKLWN JOMNONHUTENBHOW TeX.  AOMONHUTENbHOM TEX.
OCHACTKM 1 Cnelmnanb-  OCHACTKKM U cneLmanb-
HOrO NHCTPYMEHTA HOro MHCTPYMEHTa
CeeTtonponyckaHue, % 90 90 76 62
KoadpduLmeHT Tenno- 577 285 22 145
nepepaun, Br/m?>*°C
lATor: ctonMmocTb ocTe-
KNeHna Ana KOHCTPYK-
LMK obLLen NoLagbo 29000 - 40000 247500 53600 - 63700 69600 — 77400
100m? (6€3 yueTa
CTOUMOCTM MOHTaa).
JKOHOMMA Ha 3aTpaTax
Ha ocTekneHue, % 88-84 0 65 - 74 77 - 68
(6e3 yyeTa CTOMMOCTM
MOHTaxa)
CpaBHUTENbHbIN KO3¢-
bULMEHT No 3aTpaTam 2,02 1 0,77 0,51
Ha oTonneHne
JKOHOMMA Ha 3aTpaTax 1102 (noTepw) 0 3 49

Ha oTonneHune B %

ﬂaHHbIe, Kacatoumeca SKOHOMNN Ha CTOMMOCTU OCTEKIEHNA N SKOHOMKIK Ha MOTePAX Ternla Yepe3 orpaxaeHmne, B3ATbl B COaBHEHNIN C
OAHOKAaMEPHbIM CTEK/TOMNAKETOM, BbIMOTHEHHbBIM N3 CUTMKATHOTO CTEKIa 4 MM, C BO3AYLUHbIM 3a30POM 16 Mv, MOCKOJIbKY MO COOTHOWEHMIO
Ll,eHa/KaL{ECTBO OH sBNSeTCA Hanbonee PacnpPoOCTPaHEHHbIM 1 MOKa3aTe/IbHbIM ANA CPABHEHWA 13 BCEX MaTEPWaNoB, NpeACTaBNeHHbIX Ha

PbIHKe.

[Mpw OLieHKe CTOMMOCTY HEBO3MOXHO YUYeCTb crefyioline GpakTbl, HO UX HAAO UMETb B BUAY:
1) CoToBblE U MOHOMUTHbIE NONMKAPOOHATHBIE IMCTHI MOTYT ObITb COTHYThI PV MOHTaXeE NMPAMO Ha CTPOMMIOLWaAKe 6e3 NprMeHeHwA
AOMONHUTENBHOTO 060PYA0BAHWA.
2) MNotepw B BAe 60A CTeKNa NP TPAHCMOPTUPOBKE 1 MOHTaxe. [10 pa3HbiM AaHHbIM 3Ta Lindpa cocTasnsaeT ot 3,5 1o 7%.
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MpeumyLyecTBa nonrkapboHara:

1) /13 Tabnuubl cnepyert, uto CyMMapHbIN BEC YKPBIBAIOLLETO
matepurana MOXeT ObiTb CHUXEH MPUMEPHO Ha 45%, uTo
MOXET NMPUBECTV B KOHEUHOM UTOTe K CHUKEHMIO BECa He-
CYLMX KOHCTPYKUMIA 1 OBYCNOBUT 3KOHOMMIO MaTepuana
Ha MEeTaNNOKOHCTPYKUMAX OT 1 [0 7% B 3aBMCUMOCTU OT
KIMMATNYECKOM 30Hbl U KOHKPETHBIX KOHCTPYKTUBHbBIX pe-
WeHUN.

2) BakeH Takke BHEWHWI BMA KOHCTPYKUWUMW. BbinonHaAs
OCHOBHYI0 GYHKLMIO — 3alMTy OT BCAKOIO poAa atMocdep-
HbIX ABNEHWIN — KOHCTPYKUMA 13 nonmkapboHaTa nuileHa
TAXENOBECHOCTW, MPO3PaYHOCTL AENaeT ee BU3yanbHO
«BO3[YyLWHOM». HecmMoTpA Ha HeckonbKo Gonee BbICOKYIO
CTOMMOCTb MaTepuana, 3TOT apryMeHT MOXET OKa3aTbCA pe-
WAoLLMM NP CO3AaHMN HABECOB Haa MeCTaMmn NpoBeaeHs
MaCCOBbIX MEPOMPUATIN.

3) MOHTMpPOBaTh HaBechl M3 MonAMkapboHaTa Nerko, Ans
3T0ro He TpebyeTca AOMONHWUTENBHOTO 00OPYAOBAHMS 1
PaboT (MoAbEMHbIE KPaHbl, CBapKa 1 T.).

5. OcTaHOBKa 06L4eCTBEHHOIO TpaHCNopTa

CpaBHeHVEe Pa3MyHbIX  MaTePUanos  NPUBAM3NTENbHO
PaBHOW TOMLMHbI NPV NPOEKTUPOBAHNM OCTAHOBKM Mpe[-
CTaBneHo B Tabnuue 22.

Tabnuua 22 MOXeT ObiTb MCMOMb30BaHa Takxke And nped-
BapWTEbHOM OLIEHKM IKOHOMMYECKON 3OEKTUBHOCTY B
KOHCTPYKLIMAX BETPOBbBIX (LYMOBBIX) OrpakaeHni, a Takxke
HABECOB Hajl NepPEexoaamu, MapKOBKaMM 1 T. [,

Ta6n|/|L|a 22. CpaBHeHI/Ie Pa3nnyHbIX MaTepnanos I'IpI/I6J1I/I3I/ITEJ'IbHO paBHOVI TONWMUHDbI NPU NPOEKTUPOBAHUN OCTAaHOBKN

CunnkaTtHoe 3aKkaneHHoe TpunnekcHoe  MoHonuTHbIM ~ COTOBBIN NO- CoToBbI No-
CTeKNo /rHyToe CunnKaTHoe CTeKNo/rHyToe rnonukapboHat nnkapboHat nukapboHaT
cunnKaTHoe CTEKNO/rHyTOe TpUMAeKCHoe 6 MM** 6 MM** 16 Mm**
cTekno 6 MM*  3akaneHHoe CTeKno 6,76
CUNIMKaTHoe MMm*
CTeKno 6 Mm*
CronmocTb
maTepwana py6/ 290-400/ ok.550 OK.2030/ o 1570/ 1245-1725 ~277 515-637
W2 Ok.2060* 012320
YReNbHbIA BeC 15 15 16,9 72 13 27
Kr/m?

Tpasmoonac- Becbma BbICO- Bechva Hi3Kas [MpaKkTnyeckn [MpakTnyecku [MpakTnyeckn [MpakTnyeckn

HOCTb OCKOJIKOB  Kan NCKIIOYEeHa NCKIoYeHa NCKMIOYEeHa UCKoYeHa

«BaHpanocTomn- Becbma BbiCO- Becbma Bbico-
Becbma HM3Kkaa  Huskasa Bbicokan Bbicokan

KOCTb» Kas Kan

OcobeHHocT  KecTkue Tpebo- MKecTkmne Tpebo- MecTkune Tpebo- BO3IMOXHOCTb  BO3MOXHOCTb  BO3MOXHOCTb

MOHTaa BaHMA KreoMe- BaHWA K reome-  BaHWA K reoMe-  MOHTaxka C MOA-  MOHTaXKa C MOf- MOHTaxa C nog-
TPUM HECYLMX  TPWUW HECYLLMX  TPUM HECYLUMX  FOHKOW KaXK- FOHKOW KaXK- FOHKOW KaX-
KOHCTPYKUMI/  KOHCTPYKUMIA/  KOHCTPYKUMIA/  AOrO 3nemeHTa  AOro 3emMeHTa  [Oro 3neMeHTa
+ Heobxoau- + Heobxopu- + Heobxoau- nepeKkpbITNA nepeKkpbITUA nepeKkpbITMA
MOCTb B JOMOA-  MOCTb B JOMOJ-  MOCTb B JONOA-  «MO MECTY», «MO MecTy», «MO MecCTy»,
HWUTENbHOM TEeX.  HWUTENbHOM TeX. HUTeNbHOWM Tex. 6e3 gononHn-  6e3 AonofHW-  6e3 AononHK-
OCHacTke anA OCHaCcTKe ANiA OCHAcCTKe ANA  TeflbHOW Tex. TenbHOW Tex. TENbHOW Tex.
THYyTbA B MeYax THyTbA BMeYax rHyTbA B MeYax  OCHACTKM U OCHaCTKM 1 OCHaCTKU 1

cneymanbHoro  crneumanbHoro  CneuymanbHoro
NHCTPYMEHTa MHCTPYMEHTa NHCTPYMEHTa

3ByKOM30M1ALMA 31 31 31 29 18 24

Wtor: cton-

MOCTb Nepe-

KpbITAT AR 290040007 50300/20600  15700/23000  12450-17250 ~2770 5150 - 6370

KOHCTPYKLMN ok5500

obuwen nnowa-

abto 10 m?, pyo.

JKOHOMMA Ha

3aTpaTtax Ha 81 -75/76 - 29(notepn)/10 0/0 20/25 83/88 67/72

ocTekneHue, %

* 30€eCh yKasaHa CTOMMOCTb Tpurekca 6e3 yueta CTOMMOCTV GOPMbI 1A MOMMPOBaHUWA (HyTbA); OHa HaumHaeTca ot 3500 py©. 3a popmy, B
3aBMICMMOCTU OT TOMLMHbBI CTEKNA W CJIOKHOCTU M3rba, Npryem CTOMMOCTb OAHOW MMOKM B NeUr COCTaBNAET CyMMY He MeHbLue 2500 pyo.
** B KOHCTPYKLMAX 13 CUAMKATHOrO CTEKa 1 COTOBOrO NONMKapboHaTa, MPOYHOCTL KOTOPLIX OAMHAKOBA, COTOBbIN NonmnkapooHaT bynet
MeHbLUIe TONWMHbI, OCOBEHHO B aPOYHBIX 1 KyrMOSbHbIX KOHCTPYKLMAX.
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|_| pMMeHeH |/|e ﬂ MCTOB NOvatt I’O B COOTB@TCTBVI |/| OCTeKﬂueiMe GankoHos, CoToBbii 810 0,30-0,55 30 M 0,80
nopxun = MOHOMUTHbIN 12
C HOpMaTV] BH b”\/“/l ,ELO KyMeHTaMVI Ko3blpbKn 11 HaBeChl CoToBblit YaapocToun-
MOHOANTHbI KUt He Hopm. He Hopm. He Hopm. He Hopm.
Tabnuua 23. PekomMeHAOBaHHbIE TWMbl U TOALWMHBI NOANKAPOOHATHBIX NCTOB AJiA MPUMEHEHNA B FPaXaaHCKOM 1 npo- - -
OcCTaHOBOYHbIE NMOWaaKM CoToBblIit YRapocTou-
MbILLIEHHOM CTPOUTENIbCTBE B COOTBETCTBUM C HOPMATUBHbBIMW AOKYMEHTAMM . N He Hopm. He Hopm. He Hopm. He Hopm.
MOHOANTHBIN KW
Tpebyemoe NowapHo- 3aWmTHOE OrpaXaeHue CropT. MOHO{II/IT* yuapogTom» He Hoph. 5 r He Hoph.
PekomeH- | Tepmmyeckoe 3ByKOU30- TexHIUECKaR Koadpdpuument nnowanok Hbin Knn
N ayemas conpoTueneHune | nauus, ab XADAKTEDUCTY- cBeTonpony- bokoBoe ocTekneHue:
/n HavmeHoBaHue obbekTa Tun naHenu | TonwmHa Tennonepe- (B cooTB. Kal?'lo FO’;IOHE- CKaHuA (B co- ~Kunble 1 CoToBbIV 8-20 0,30-0,80 30 M 0,75
Marenn S inase, i C Y BYS CHnINIRT2 S b o o [loTB Chinfli232 - nevebhbie Corosbiit 8-10° 0,30-0,80 25 rn 0,80
MM. (8 cootB. CHull | 77) 05-95(2003)) - - 2
113-79) CHwulM21-01-97) - [IETCKME YUpeMXIeHMs CoToBbli 8-10 0,30-0,80 40 r 0,86
1 5 3 4 5 6 7 3 - 0bL|ecTBEHHbIE (3aMbl Kade, CoToBblIl 8-32
3 - pecTopaHoB, CTONOBbIX, Goite
1 eHUTHblIE GOoHapW: TeaTpos W K1HoTeaTpoB) MoHOANT- 9123 0,30-0,80 55 2 0,63
- Knnble * CoToBbIlt 8-20 0,30-0,55 30 M2 0,75 HbIN
- neyebHble ° CoToBblit 8-10" 0,30-0,55 25 2 0,80 "
S . 5 - 06LjeCTBeHHbIe (TOProsble Cotosblit 4-32
- [leTCKe yupexaeHmn CoToBbilt 8-10 0,30-0,55 40 2 0,86 337l Mara3“HOB, CopT3antb), 030.080 ‘0 5 063
- obuiecTBeHHbIE (3abl Kade, NaccakmMpckue 3anbl a3podno- | MoHOMWUTHbIN 2-12 ' ' '
pECTOpPaHOB, CTONOBbIX, hoite § ) TOB 1 BOK3asoB)
TeaTpoB U KNHOTEaTPOB) 7 Cotosbiit 83 - 6bITOBbIE, @
, AOMUHUCTPATUBHbIE . o g
0,30-0,55 55 ) 0,63 yupexaeHA 7 CoToBblit 8-10 0,30-0,80 50 2 0,80
- I - Y
MoHOMT- o NPON3BOACTBO CM)E/I B3pbl CoToBbli § B He Hoph. He Hopm. r 0,70
Hblii BOOMACHbIX BELLECTB * MoHOANTHBIN
- " - - TEKCTUIbHAA MPOMbILLEH- CoToBbIN 4-25
00UleCTBEHHbIE (TOProBble CoToBbii 8-32 HooTh 25 0,20-045 He Hopm. ) 0,70
3a/bl MarasnHOB, CropT3arsbl, 030-0.55 60 ) 063 MOHONUTHbBIN 12
Hsccamowr;?v(l)e )3§ﬂbl aspodio- MOHONNTHBIN 2-12 - NULLEeBas NMPOMBILLINEHHOCTb ** CoToBblil 4-25
T6B 1 BOK3aJ10B, MoHonT- 1 0,20-0,45 He Hopm. 2 0,70
- BbITOBbIE, aginHchpaTMBHb'e CoToBbIN 8,10 0,30-0,55 50 2 0,80 HbIl
yupexaeHus °
- _ MprmeyanHma:
NpOV3BOACTBO FCM 1 B3PbIBO 0,2-045 He HopM. I 0,70
OnacHbIx Bewjects ' 1. MNpw ycnosum cobmioieHns HOPM eCTECTBEHHOTO OCBeLLieHNs (KOIGPULIMEHT cBETONPONYCKaHwms — 0,8)
- TeKCTUMbHAA NPOMBbILLAEH- CoToBbI 4-25 2. Mpw ycnosun cobMoAeHNA HOPM eCTECTBEHHOTO OCBELLIEHNS (KO3ddULMEHT cBeToMponyckaHua — 0,86)
HocTh ! 02-045 H r 070 3. [pu ycnosun cobniofeHns HopM CONPOTUBAEHNA Tenonepeaayn Matepuana (koadduumert 0,3-0,55)
MOHOAUTHBIN 12 e € Hopm. ' 4. He coots. mcTa 4,6 MM — MO TEPMUYECKOMY COMPOTUBAEHMIO; 25,32 MM — N0 KO3dd. CBETONPOMYCKaHMA. He COOTB. MOHOMUTHbIX
JINCTOB MO TEPMUUYECKOMY CONPOTUBNEHIO
- MMLEBaA NPOMbBILNEHHOCTD 2 COTOBBI 4-25 5. He cooTB. nncTa 4,6 MM - MO TePMUUECKOMY COMPOTUBAEHUIO; 16-32 MM — MO KO3dd. CBETONPOMYCKaHUA. He COOTB. MOHOMUTHbIX INCTOB
- 0,2-0,45 He Hopm. 2 0,70 N0 TEPMUYECKOMY CONPOTUBNCHUIO
MoHonuTHbI 12 6. He cOOTB. MCTa 4,6 MM - MO TEPMIUUECKOMY CONPOTUBAEHMIO; 16-32 MM — N0 KO3hd. CBETONPOMYCKaHMA. He COOTB. MOHOMMUTHBIX JINCTOB
2 TeI'IJ'II/IleI M NapHUKN E CoToBbIl 4,62 0,45 He HOPM. He HOPM. 0,85 M0 TePMUYECKOMY COMPOTUBNIEHNIO
3 OducHble neperopogkn CoToBbIN 4-107 7. He cooTB. n1cTa 4,6 MM - N0 TePMUYECKOMY COMPOTUBNEHWIO. VICNONb30BaHME MOHOMMTHBIX IMCTOB TOSIBKO NMPK YCII0BUM CODMIOAEHA
MOHOMNTHBIN 12 0.20-045 2 r2 080 HOPM TEPMMYECKOTO COMPOTUBNEHNA
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10.
11.

19.
20.
21.

22.
23.

24.

He cooTs. nvcTa 4,6 MM - MO TePMUUYECKOMY COMPOTUBAEHNIO. VICNONb30BaHKe MOHOMUTHbBIX IMCTOB TOMBKO MPW YCIIOBUM COONIOAEHNS
HOPM TEPMMYECKOTO COMPOTUBNEHNA

He cooTs. nvcTa 4,6 MM - MO TepMUUYECKOMY CONPOTUBAEHNIO. 16-32 MM — MO Ko3dd. CBETONPONYCKaHUA He COOTB. MOHONMUTHBIX IMCTOB
M0 TEPMUYECKOMY CONPOTUBAEHWIO

He cOOTB. MOHONMTHBIX 1 COTOBBIX IMCTOB MO MOXKAPHO-TEXHUYECKON XapaKTepUCTHKe

He cooTs. nn1cTa 32 MM - MO TEPMUYECKOMY CONPOTUBAEHWIO. He COOTB. MOHOMMTHBIX MMCTOB 2-10 MM - NO TEPMUYECKOMY
CONPOTVBNEHWIO

He cooTB. n1cTa 32 MM - MO TepMUYECKOMY COMPOTUBIEHNIO. He COOTB. MOHOMMUTHbBIX INCTOB 2-10 MM - MO TepMUYECKOMY
CONPOTVBNEHWIO

He cooTB. nucTa 8-32 MM - Mo TEPMUUECKOMY COMPOTUBEHMIO 1 KOId. CBETONPOMYCKaHWA. He COOTB. MOHOMMUTHBIX IMCTOB MO
TEPMUYECKOMY COMPOTUBAEHNIO

He coots. nvcTa 16-32 MM - Mo KO3Gd. CBETONPOMYCKaHWA. He COOTB. MOHOMUTHBIX IMCTOB 2-10 MM - MO TEPMUYECKOMY
CONPOTVBNEHWIO

He cooTs. nvcTa 4-6 MM — MO TEPMUUECKOMY COMPOTHBAEHMIO. 16-32 MM- MO KO3dd. CBETONPOMNYCKaHUA. He COOTB. MOHOMMUTHBIX
MCTOB 2-10 MM- MO TePMUYECKOMY COMPOTUBIIEHNIO

He cooTs. nucTa 4-6 MM — MO TEPMUUYECKOMY COMPOTUBIEHMIO 11 MO KO3Gd. CBETONPOMYCKAHWA . 25-32 MM - N0 KO3O®.
CBETONPOMyCKaHWA. He COOTB. MOHOIUTHBIX SIMCTOB MO TEPMUYECKOMY COMPOTUBAEHMNIO

He cooTs. nucTa 4-6 MM — MO TEPMUUYECKOMY COMPOTUBIEHMIO 11 MO KO3Gd. CBETONPOMYCKAHWA . 16-32 MM - N0 KO3O®.
CBETONPOMyCKaHWA. He COOTB. MOHOUTHBIX SIMCTOB MO TEPMUYECKOMY COMPOTUBAEHMNIO

He cooTs. nucTa 4-6 MM — MO TEPMUUYECKOMY COMPOTUBIEHMIO 11 MO KO3Gd. CBETONPOMNYCKAHWA . 16-32 MM - N0 KO3h®.
CBETONPOMyCKaHWA. He COOTB. MOHOUTHBIX SIMCTOB MO TEPMUYECKOMY CONPOTUBAEHMNIO

He cooTB. nn1cTa 4-6 MM — MO TEPMUYECKOMY COMPOTUBAEHWIO.

He cooTB. nn1cTa 4-6 MM — MO TEPMUYECKOMY COMPOTUBAEHWIO.

He cooTs. nucTa 4-6 MM — MO TEPMUUYECKOMY COMPOTUBIEHMIO 11 MO KO3Gd. CBETONPOMYCKAHWA . 16-32 MM - N0 KO3h®.
CBETONPOMyCKaHWA. He COOTB. MOHOUTHBIX JINCTOB MO TEPMUYECKOMY CONPOTUBAEHMNIO

He cOOTB. MOHONMTHBIX 1 COTOBBIX IMCTOB MO MOMAPHO-TEXHUYECKON XapaKTepuUCTHKe

He cooTs. nn1cTa 32 MM - MO TEPMUYECKOMY CONPOTUBAEHMIO. He COOTB. MOHOMUTHBIX MMCTOB 2-10 MM - NO TEPMUYECKOMY
CONPOTUBNEHWIO

He cooTs. nn1cTa 32 MM - MO TEPMUYECKOMY CONPOTUBAEHMIO. He COOTB. MOHOMUTHBIX MMCTOB 2-10 MM - NO TEPMUYECKOMY
CONPOTVBNEHWIO
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Bolgepkka 13 CHull 21-01-97 «[loxapHan
6e30MaCHOCTb 3aHNUI 1 COOPYKEHNIA»

5.4 CTpouTenbHble MaTepuanbl NOAPasAeNSoTCA Ha Heropio-
ume (HI) n roptoume (). foptoune CTponTenbHbIE MaTepHanbi
NOAPA3AENAIOTCA Ha YETbIPE rPYNMbl:

' (cnaboropioume);

2 (ymepeHHoropiouve);
I3 (HopmanbHoroptouue);
[4 (cunbHoroptoune).

[optoyecTb 1 rpynnbl CTPOUTENbHBLIX MaTepuanos no ro-
ptovecTn yctaHasnmeatoT no FOCT 30244-94 «Matepuansi
cTpouTenbHble. MeTofbl MCMBbITaHWI Ha FOPIOYECTbY.

[Ins Heropiounx CTPOWTENbHBIX MaTepuanoB Apyrue no-
Ka3zaTenu MOXapHOW OMacHOCTV He OMpefenalTcs U He
HOPMUPYIOTCS.

[optoYecTb 1 rpynnbl CTPOUTENbHBIX MaTePUanoB, MPUMeHK-
Mble K KOHKPETHOMY OOBEeKTY, ONpeAenaoTCa B 3aBUCUMOCTH
OT ero Knacca OTBeTCTBEHHOCTU U CTeMEeHN OrHeCTOMKOCTH
(Knacc oTBeTCTBEHHOCTY U CTeNeHb OrHeCTOMKOCTH 3AaHuA
n coopyxenna onpegensetca no CHul 31-05-2003; CHwul
2.08.01-89(2002); CHwIM 21-01-97). 3HayeHWe TepMUYECKOro
COMPOTUBAEHUA Tennonepedade, 3ByKOM30nAUMA U Ko3d-
GUUMEHT CBETONPONYCKaHMA MaTepuana AnA KOHKPETHbIX
00bEKTOB 1 YCNIOBUI SKCMNyaTalymn OnpeaenatoTca HAW-
BMAYaNbHO.

Mpenenbl OrHECTOMKOCTM 3amnofIHEHWA NPOEMOB (OBepel,
BOPOT, OKOH 1 JIIOKOB, @ Takke GOHapeii, B TOM uncne 3e-
HUTHBIX, ¥ OPYr¥X CBETOMPO3PayHbIX YYaCTKOB HaCTWUMIOB
NOKPbITMI) HE HOPMUPYIOTCA, 38 UCKIIOUEHMEM CNELManbHO
OroOBOPEHHbIX C/lyYaes 1 3aMonHeHNa NPOEMOB B NPOTUBO-
NOXapHbIX Nperpagax.

5.19 30aHNA 1 NOXapHble OTCEKM MO KOHCTPYKTUBHOW MO-
MaPHOWM OMAaCHOCTM NOAPA3AENAOTCA Ha KNACChl COMMACcHO
Tabnuue 5.

[NoxapHaa onacHOCTb 3anONHEHMA MPOEMOB B OrpaXkaato-
WMX KOHCTPYKUMAX 30aHNUI (IBEPEN, BOPOT, OKOH U JIOKOB)
He HOPMUPYETCA, 33 UCKITIOYeHeM CneLmnanbHO OroBopeH-
HbIX CNyYaeB.

HopmaTtrBHble AOKYMEHTbI:
CHwIM 1I-3-79 «CTpouTenbHaa TennoTexHNKay
CHuIM 1-12-77 «3awpmTa oT wyma»

CHwuIM 21-01-97 «lokapHaa 6e30MacHOCTb 3[4aHWi 1 Coopy-
MKEHUIN»

CHwulM 23-05-95(2003) «EcTecTBEHHOE M MCKyCCTBEHHOE
ocgelleHne»

Huxe npmeeneHbl JOMONHUTENTbHbIE HOPMATUBHbIE OOKY-
MEHTbI ON1A 6onee OeTaIbHOTO O3HAKOMNEHNA:

CHwlM 2.10.04-85 «Tennuupbl 1 NapHUKW»

MAC 31-8.2002 «PekomeHpaumm nO NPOEKTUPOBAHWIO U
YCTPOWMCTBY GOHapel Ans eCTeCTBEHHOrO OCBELLEHMA MO-
MeLLEeHNA»

[OCT 30826-2001 «CTekno MHOrOCNONHOe CTPOUTENBHOrO
Ha3zHauyeHus»

[OCT 30244-94 «Matepwuanbl cTpouTenbHble. MeToabl 1c-
MbITAaHWI Ha roproYecTb»

JINCTBl  CTPYKTYPHbIE U MOHOMIUTHbIE 13 NOMMKapOOoHa-
Ta, npomssogumble B OO0 «CadnnacT», COOTBETCTBYIOT
AEVCTBYIOLMM CTPOUTENbHBIM HOPMamM 1 MpaswWnam Mo
NoXapHoW 6e30MacHOCTY, CTPOUTENBHOW TEMNOTEXHNKE,
3allumTe OT WyMa 1 eCTeCTBEHHOMY OCBeLLeHMIo. [prMeHATb
NonMKapboHaTHbIE NINCTbI B MPaXKAAHCKMX U MPOMbILLNEH-
HbIX 30aHVIAX 1 COOPYXXEHUAX CledyeT cornacHo Tabnuue 1
HaCTOALLEro 3aKo4eHuA.

Boigepxka 13 CHul [I-3-79% «CtpontenbHan
TenNOTeXHNKay

2. ConpoTtuBneHune Tensonepeaaye orpaxjalowmx KoH-
CTPYKLUN

2.1*  [lpvBefeHHOe  COMPOTMBAEHME  Tennonepegave
OTPAXAAIOWMX  KOHCTPYKUMA R~ creflyeT npuHuMaTh B
COOTBETCTBUM C 3afaHMEM Ha MPOEKTMPOBaHME, HO He
MeHee Tpebyemblx 3HaUYeHUI, RTPO, onpegenaembix NCXoaA
13 CAHUTAPHO-TUTMEHNYECKUX 1 KOMPOPTHBIX YCIOBMIM MO
dopmyne (1) n ycnosuii sHeprocbepexkeHunsa — no Tabn. 1a*
(nepBbiit 3Tan) 1 Tabn. 16* (BTopoit 31an).

B 1abn. 1a* (nepsbi 31an) NpuBeaeHsl MUHUManbHbIE 3Ha-
YEHNA COMPOTMBAIEHNA TeNnonepeaye, KOTopble AOMKHbI
NPVHUMATBCA B NpoekTax C 1 ceHTAbps 1995 roga v obe-
CMeyunBaTbCA B CTPOUTENbCTBE, HauMHaa ¢ 1 uona 1996
rofa, KPOMe 3A4aHN BbICOTOM 10 TPEX ITaXKEN CO CTEHaMM 13
MEJIKOLUTYYHbIX MaTepKanos. B 3afaHnax Ha NpoeKTMpoBa-
HVie MOryT OblTb YCTaHOBMEHbI Honee BbICOKME MoKasatenw
TENNO3aLLWTbl, B TOM YMCAe COOTBETCTBYIOLLME HOPMam Tab.
16*.

B Tabn. 16* (BTOpoi 3Tan) npuBeneHbl MUHUMaNbHble
3HaYeHMA COMPOTUBAEHMA Tennonepeaade ANA 3LaHNN,
CTPOUTENBCTBO KOTOPbIX HaumHaeTca ¢ 1 auBapa 2000 roaa.
[pn 3TOM ONA BHOBb CTPOALWMXCA 34aHWI BBICOTOW A0 3-X
STaxer CO CTEHaMM 13 MESTKOLTYYHbIX MaTepM1anoB, a Takxke

PEKOHCTPYMPYEMBIX 1 KanuTaibHO PEMOHTUPYEMBIX He3a-
BMCMMO OT STaXXHOCTU CPOKM BBeLEHWS B AeiCTBre Tpebo-
BaHWIi Tabn. 16% yCTaHaBNMBAIOTCA Kak AJ1s MepBOro dTana.

[na 30aHNN C BRAXHBIM UM MOKPBIM PEXIMOM, 3AaHNIN C
n3bbiTkamy ABHOro Tenna bonee 23 B1/m. Ky6., npefHasHa-
YEHHbIX 1A CE30HHOM 3KCMTyaTaumm (OCEHbIO K BECHOW),
W 30aHNI C PACYETHOW TeMNepaTypo BHYTPEHHETO BO3AyXa
12°C 1 HUXe, a TaKkKe ANA BHYTPEHHWX CTEH, MeperopofoK
M NepekpbITU Mexay MOMELLEeHVAMM NPY Pa3HOCTW pac-
YETHbIX TemrnepaTyp BO3[yxa B ITWX MomelleHusx Gonee
6°C nprBeAeHHOe CONPOTUBAEHWE Tenonepeaaye orpax-
JAOLWMX KOHCTPYKLUMI (33 MCKNIOYEHNEM CBETOMPO3PAYHbIX)
cnefyet NPUHMMATbL HE HUXe 3HaUYeHWI, onpeaenaemMblx no
dopmyne (1).

Tpebyemoe conpoTVBAeHVe Tennonepeaaye orpaxaatoLmx

KOHCTPYKLWMI OXNaXA3aEMBbIX 3[aHNM 1 COOPYXeHW cneayeT
npvHUMaTb no CHKlM 2.11.02-87.
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Tabnuua 1a*

3naHunsA lpapyco-cyTkun MprBegeHHOe cONpOoTUBEHME TeMnonepeaaye orpaxaatoLmnx
1 nomelleHmns OoTOoNUTEeNbHO- KOHCTPYKUMI He meHee R™ , m?* °C/BT
ro Tepmona, cTeH NOKPbITUI NOKPbLITUN OKOH doHapen
Coyr 1 nepekpbl- yephauHbIx, 1 6aNKOHHbIX
TU Hag NPO-  Haf XONOAHbI- asepen
esfgamm MW NOANONbA-
MU 1 nopBa-
namm

MKunble, neyebHo- 2000 1,2 1,8 1,6 0,30 0,30
npodunak- 4000 1,6 2,5 22 0,45 0,35
TMyeckmne 6000 2,0 32 28 0,60 0,40
N OeTCKME yupex- 8000 24 3,9 34 0,70 045
OEHWA, LKOMbI, 10 000 2.8 46 40 0,75 0,50
NHTEPHATbI 12 000 3,2 53 46 0,80 0,55
ObLecTBeHHbIe, 2000 1,0 16 14 0,30 0,30
KpOMe yKa3zaHHbIX 4000 14 23 2,0 0,40 0,35
BblLLE, AAMUHN- 6000 18 30 2,6 0,50 0,40
CTPaTUBHbIE U 8000 22 3,7 32 0,60 0,45
ObITOBbIE, 10 000 2,6 44 38 0,70 0,50
33 UCKITIOYEHMEM 12000 30 51 44 0,80 0,55
nomeLleHum
C BNAXXHbIM UK
MOKPbIM PeXin-
MOM
[powv3BoacTBeH- 2000 0,8 14 1,2 0,25 0,20
Hble C CyXu1M 4000 11 1,8 1,5 0,30 0,25
N HOPMasbHbIM 6000 14 2,2 1,8 0,35 0,30
pexmmamm 8000 1,7 2,6 2,1 0,40 0,35

10 000 2,0 30 24 0,45 0,40

12 000 23 36 2,7 0,50 0,45
[Mpumeyvanna:

1. MpomesxyTouHble 3Hauerua R'P | cnepyeT onpefenats MHTepnonAumen.
2. Hopmbl conpoTvBneHya Tennonepefaye CBETONPO3PaYHbIX OrPaXKAAIOLLMX KOHCTPYKUMIA A1A NOMELEHNI NPOV3BOLACTBEHHBIX 30aHNI
C BNAXKHbIM VN MOKPbIM PEXIMOM, C M36bITKamm ABHOrO Tenna oT 23 BT/M.Ky0, a Takke AnA NomMeLLeHNin OOLEeCTBEHHbIX, aAMUHUCTPATUB-
HbIX V1 OBITOBbIX 3[aHWMI C BNaXXHbIM 1M MOKPbIM PEXMMOM CNIEAYET MPUHMMATL Kak 1A MOMELEHNUI C CyXVM 1 HOPMasbHbIM peXmMamn
NPOU3BOACTBEHHBIX 3[jaHWIA.
3. [pvBeeHHOE CONPOTHBIEHNE Tennonepeaade ryxon YacTi 6ankoHHbIX Bepelt JOMKHO ObiTb He MeHee Yem B 1,5 pasa Bbillie comnpo-
TVBNEHWA Tennonepeaye CBETONPO3PaYHON YacTv STUX U3AENNIA.
4. B otaenbHbIX 000CHOBaHHbIX CyUasX, CBA3AHHBIX C KOHKPETHBIMU KOHCTPYKTUBHBIMU PELUEHNAMM 3aNONHERNA OKOHHDBIX 11 APYTVX
NPOEMOB, LOMYCKAETCA MPVIMEHATL KOHCTPYKLIMM OKOH, BanKOHHbIX ABepeit 1 GOHapel C NpuBeAeHHbBIM COMPOTUBEHEM Tenonepeaaye

Ha 5 % Huxe yCTaHaBMBaeMoOro B Ta6J'II/ILle.

Tabnuua 16*
3paHus lpapyco- MprBeaeHHOE conpoTUBNEHME Tenonepeaaye orpaxaatoLmnx
1 nomeLleHna CYTKM OTO- KOHCTPYKUMI He meHee R™ , m?* °C/BT
RIS CTeH NOKpPbITUIA NOKpPbITMI OKOH dboHapemn
ne{z)pmona, 1 nepekpbl- yepAauHbIx, 1 GaNKOHHbIX
Coyr TUM HaZ NPO-  Haj XONOAHbI- ABepe
esgamm MU nognonbsa-
MU 1 noaBa-
namu

Kunble, neyebHo- 2000 2,1 3,2 28 0,30 0,30
npodvnak- 4000 2,8 4.2 3,7 0,45 0,35
TNYeckne 6000 35 52 4.6 0,60 0,40
N NETCKME YUpex- 8000 472 6,2 5,5 0,70 045
OEeHWA, LKOb, 10 000 49 7,2 64 0,75 0,50
NHTEPHaTbI 12 000 56 8,2 7,3 0,80 0,55
Ob6LiecTBeHHbIE, 2000 16 24 2,0 0,30 0,30
KpOMe yKa3aHHbIX 4000 24 32 2,7 0,40 0,35
BbILLE, aAMWHW- 6000 3,0 40 34 0,50 0,40
CTpaTVBHbIE U 8000 36 4.8 4,1 0,60 0,45
6biTOBbIE, 10 000 4,2 56 4.8 0,70 0,50
3a UCKoUYeHreM 12000 48 64 55 0,80 0,55
nomeLeHnn
C BNAXKHbIM USTN
MOKPbIM PeXN-
MOM
[Mpon3BoacTBeH- 2000 14 2,0 14 0,25 0,20
Hble C CYyXu1M 4000 1,8 2,5 1,8 0,30 0,25
N HOPMasbHbIM 6000 2,2 3,0 2,2 0,35 0,30
peXxMmamm 8000 2,6 3,5 2,6 0,40 0,35

10000 3,0 4,0 3,0 0,45 0,40

12000 34 45 34 0,50 0,45
MpvmeyanHusa:

1. TpomesxyTouHble 3HaueHua R™ cnenyeT onpefenats uHTepnonsumen.
2. HopMmbl CONPOTVBREHNA Tennonepefaye CBETONPO3PAUHBIX OrpaxkAatoLLNX KOHCTPYKLMI ANA MOMELLEHN MPOV3BOACTBEHHbIX 3AaHWI
C BN@KHbIM VI MOKPbIM PEXMMOM, C M30bITKamMK1 ABHOrO Terna oT 23 BT/MKy0, a Takxke Anda NoMeLeHin 0OWeCTBEHHbIX, aMUHUCTPATUB-
HbIX V1 ObITOBBIX 3[4aHWI C BaXKHbBIM VI MOKPbIM PEXMOM CleAyeT NMPUHMMATL Kak AA MOMELLEHNI C CyXMM 1 HOPMasbHbIM PEXIMAMI
MPOW3BOACTBEHHDBIX 30aHW.
3. MpviBeAeHHOE COMPOTYBIEHVIE TENNIONepeAaye ryxow YacTu 6anKoHHbIX ABEPEN [OMKHO ObiTb He MeHee Yem B 1,5 pasa Bbllue conpo-
TUBNEHWA Tennonepesaye CBETONPO3PAUHON YaCTV STUX U3AENNIA.
4. B oTaeNbHbIX 0O0CHOBAHHbIX ClyyasX, CBA3AHHBIX C KOHKPETHBIMU KOHCTPYKTUBHBIMUI PELUEHNAMM 3aNONHEHWA OKOHHDBIX 1 APYTYIX
NPOEMOB, A0MYCKAETCA MPUMEHATL KOHCTPYKLMM OKOH, OankoHHbIX ABepei 1 doHapel C NpuBeAeHHbIM CONPOTYBIEHVIEM TeMNonepesa-

ye Ha 5 % Huxe yCTaHaB/1MBaeMoOro B Ta6J'IVILI,e.
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lpapyco-cyTkm otonutensHoro nepwoga (FCOM) cnepyet
onpenensaTs no eopmyne

rcon=,-t,. )z, (1a

otnep.” “ornep.
rae t, — pacyeTHas Temnepartypa BHyTpeHHero Bozayxa, °C,
npuHumaemada cornacHo FOCT 12.1.005-88 1 Hopmam nNpo-
EKTMPOBAHWA COOTBETCTBYIOLLMX 3AaHNIA 1 COOPYHREHNI;

ot'nep.’
— 0,
Zomep. cpenHAaa TeMmneparypa, C, N NPOAOTXNTENBHOCTD,

CyT, NeP1OAa CO CpeaHern CyTOYHOW TemMnepaTypon BO3ayxa
Hwke unun pasHor 8°C no CHulM 2.01.01-82.

Bbloepka 13: TepputopranbHble
CTPOUTEbHbIE HOPMbI BnagnmmnpcKom
obnactn TCH 23-312-2000 BnagO «Tennosas
3aLLNTA XKUMbIX 1 OOLLECTBEHHbIX 3AaHNN»
HopmaTumBebl No Tenno3alute

3.3.4. TpeGyemoe conpoTvieneHue Tennonepeaade R cee-
TONPO3PAYHbIX KOHCTPYKLUMIM 1 HAPYKHbIX ABEPEN KNblX
30aHWI CneayeT NPUHUMATL:

- 0,55 mM%°C/BT ans OKOH, GanKoHHbIX ABEPEN 1N BUTPAXKEN;
0,81 M*°C/BT Ana rnyxon 4acTu 6ankoHHbIX ABepen;

- 0,54 m%°C/BT AnAa BXOAHbIX [1BEPEN B KBAPTMPbI, Pacrnoso-
MKEHHbIE BbllLe NEPBOrO 3Taxa;

- 1,2 M%°C/BT ana BXOAHbIX ABepeit B OfHOKBAPTMPHbIE
30aHVA U KBAPTMPbI, PACroNOXKeHHbIe Ha MEepBbIX 3Taax
MHOTO3TaXKHbIX 3[]aHWI, a TaK»Ke BOPOT.

Tpebyemoe conpoTueneHve Tennonepeaaye R ceeto-
MPO3PaYHbIX KOHCTPYKLMIA OOWECTBEHHbBIX 3AaHNIA JOMKHO
6bITb He meHee 0,55 M?°C/BT ana okoH, ana doHapeit — 0,38
m>°C/BT, ana fBepent He meHee npowvssedeHna 06 R,
rae R, onpefensioT Ana cTeH no dopmyne (3.2).

!

© SafPlast Innovevive, 2008



MpwunoxeHwne 1

KapTa 1. PanioHmnpoBaHue Tepputopun PO 1 cTpaH 6nmnxHero 3apybexbs No AaBneHnto BeTpa

[paHWLbl PANOHOB C Pa3NYHbBIM AaBNEHMEM BETPA

Q) [OpHble 1 Manowv3yyeHHble paioHbl

— = w | PAHULBI PAVIOHOB C PA3INYHBIM AABEHNEM BETPA B TOPHbIX U MasloM3yYeHHbIX PaioHax



MpwnnoxeHne 2

KapTa 2. ParioHnpoBaHne Tepputopun PO 1 cTpaH 6nmnxHero 3apybexbs No BeCy CHEroBOro NokpoBa

rpaHl/IleI paPIOHOB C pa3finyHbiM BECOM CHETOBOIO NMOKPOBa

m [OpHble 1 Manow3syueHHble parioHbl
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ApM1POBaHME nonepek onop

o | Harpyska [-0.3kla II-0.45 kla - 0.6 KIMNA IV-0.8 klla V-1.0kMa VI-1.2«klMa
B
§ 3akpenne- | 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
g Hbl CT. | CT. | CT. | CT. | CTL | CT. | CT. | CL | CL  CT|CL |CL | CL|CL|CL|CL | CTL | CL
= TONLWMHA
4 70 | 70 | 72 | 63 | 63 | 65 | 59 | 59 | 61 | 55 | 55 | 56 | 52 | 52 | 53 | 50 | 50 | 51
§ 6 99 | 99 | 10389 | 89 | 93 83 |8 |8 77 |77 8 | 73|73 76|70 70|72
= 8 121 11211127 1109 | 109 | 114 | 102 | 102 95 | 95 | 98 | 90 | 90 | 93 | 86 | 86 | 88
10 141 1141 1152 1128 1128 | 134/ 119 [ 119 | 124 | 111 | 111 [ 115 | 105 | 105 | 109 | 100 | 100 | 104
5 16 208 | 208 | 450 | 188 | 188 | 255 | 174 | 174 | 216 | 162 | 162 | 190 | 154 | 154 | 174 | 147 | 147 | 162
= 20 2341234 | o | 212212 e | 197|197 | 338|184 | 184 | 250 | 173 | 173 | 219 | 166 | 166 | 182
§ 25 2541254 | e | 230 230 | e | 213 213 /800 | 198 | 198 | 306 | 188 | 188 | 255 | 179 | 179 | 200
2 32 288 | 291 | oo | 259 | 259 | oo | 242 | 242 | oo | 225|225 | e | 212212650 | 203 | 203 | 227

PaccToaHnA Mex [y Onopammn BEPTUKASbHbIX CTEHOBbIX MaHesnen Tabnuua 24
| Harpyska [-03«la II-0.45 kla lI1-0.6 KMA IV-0.8 kla V-1.0«la VI-1.2«lMa
% 3akpenne- | 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4 2 3 4
g Hbl CT. | CTL | CL |CnL | CnL | CL | CL|CL|CL CL|CL|CL | CL|CL|CL|CL|CL|CL
[aa]
TONLWMHA
2 57 | 57 | 57 | 51 | 51 | 52 | 48 | 47 | 48 | 44 | 44 | 45 | 42 | 41 | 42 | 40 | 40 | 40
4 95 | 95| 99 | 8 |8 |8 |8 |8 |8 74|75 /|77 70| 71|73 |67 | 68| 69
= 5 11201121119 1102 | 102 1106 | 95 | 95 | 98 | 88 | 88 | 91 1 83 | 83 | 8 | 79 | 80 | 82
I
S 6 129 1129|139 | 116 | 116 | 123 | 108 | 109 | 114 | 101 | 101 | 105 | 95 | 95 | 100 | 91 | 91 | 94
é 7 1451145 1162 1 130 | 130 | 141 | 122 1122 1130 [ 113 | 113 | 120 | 107 | 107 | 112 1 102 | 102 | 106
§ 8 159 [ 159 | 190 | 145 | 145 | 162 | 134 | 134 | 147 | 125 | 125 | 134 | 118 | 118 | 126 | 113 | 113 | 117
10 1891188 1280 | 170 | 170 | 212 | 159 | 159 | 187 | 148 | 148 | 167 | 140 | 140 | 155 | 134 | 134 | 140
12 217 | 216 | oo | 195|195 | 325|182 | 181 | 250 | 170 | 169 | 211 | 160 | 159 | 190 | 153 | 153 | 163
Apm1pOBaHVe BAOSb ONOP
4 58 1 58 | 59 | 50 | 50 51 | 46 | 46 46 | 41 | 41 | 41 | 38 | 38 | 37 | 35| 34 | 35
3 88 | 88|92 |78 |78 |81 | 727275 66| 66|68 61 61|63 58] 5859
I 99 | 99 |105|87 |8 |90 | 78 | 78 | 81 | 70 | 70 | 73 | 65 | 65 | 67 | 61 | 61 | 62
10 120 [ 120 | 134 | 106 106 | 114 | 97 | 97 | 102| 88 | 88 | 92 | 81 | 81 84 | 77 | 77 | 79
5 16 201 1 201 | oo | 181 [ 181 | 262 | 169 | 169 | 216 | 156 | 156 | 188 | 148 | 148 | 171 | 141 | 141 | 159
< 20 2341234 | oo | 211211 | e | 196 | 196 | 344 | 182 | 182 | 253 | 172|172 | 219 | 165 | 165 | 200
S] 25 247 | 247 | oo | 222 1222 | oo | 206 | 206 | oo | 191 | 191 350 | 180 | 180 | 262 | 172 | 172 | 230
2 32 278 1278 | oo | 251 | 251 | e | 2331233 | o | 216 216 e | 203|203 | o | 194|194 | 600

[MprMeyaHue: 2 CT. - 3akpenneHne No ABYM CTOPOHaM JnCTa, 3 CT.- N0 Tpem CTOPOHaM, 4 CT. - MO YeTbipem CTOPOHaM nCTa.
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MakcrmanbHO JONYCTUMbIE PaAMYChl KPYrOBbIX NaHenel Tabnuua 25 Kpyrnble naHenu, CHeroBble Harpy3Ku Tabnunua 26

30Ha [-03kMa II-0.45 kMa III-0.6 kMa V-08 ka V-1.0kMa VI-1.2kMa © g I-0.80kMa II-1.2kMa IT-1.6kMa IV-24kMa V-32«Ma VI-4.0kMa
=
[© § \ = = = = = =
=5 hwmv |1 057 0580251 |05r|058(025/1 |05r 058|0251 |05r|058(025/1 |05r 05 |0251 |05r|058|0.25 = g g gl 2 .l g gl g al g 2| 2
@B = S = © " = I} " = o " = [} " = © v = ® v
o« \ n || N n || N n | n | N N | n | N n | n | N n | n | A
2 374 624 81,6338/ 56,2 738|314 523 688292488 64,1 27,6 | 46,1 60,5 26,5 44,1 578 e e e e e e e e e T e
2 1292 488 64,1 | 26,5 | 44,1 57,8 24,6 | 41 539222371 487 20,7 | 344 4531195326 429
4 629105 138 | 56,6 | 94,5 124 | 527 883 116 | 492 | 82 108 | 46,5 773 102 444 | 742 973
4 1492 82 108 | 444 | 742 973 414 688 90,6 374 624 816348 578 762328 547 719
- 5742124 162 67,2112 147 | 62,5 | 104 137 1582969 127 /551 91,8 120 | 52,5875 115
S 5 1582969 127 525875 115 1488 | 816 107 | 44,1 | 734 9,9 41 | 684 89,8389 648 852
E 6 852142 187 |77 128 169 | 71,5]120 157 1 66,7 | 111 146 | 62,9105 138 | 60,2 | 101 132
= o6 667 11 146 60,2 | 101 132 | 56,1 | 934 123 | 50,7 | 844 111 472785 103 | 445 | 742 97,7
7 1957|159 209 | 863 | 144 189 | 80,5 | 134 176 | 744 125 164 70,7118 155 | 67,6 112 148 )
é = |7 744125 164 67,6 | 112 148 162,9 | 105 138 | 56,9 | 94,9 124 1529 883 116 |50 | 836 109
8 |105|177 231953159 209 | 88,7 | 148 195 1 828138 181 17811130 171 746|125 163 8 |828) 138 181 | 746 | 125 163 1695 | 116 152 1629 105 138 | 585 | 977 128 | 554 | 922 o1
10 125 | 208 273 | 113 | 188 247 | 105 | 175 230 | 97,7| 163 214 | 92,2 | 154 203 | 883 147 194 10 977|163 214 883 | 147 194 |82 | 137 180 | 742 | 124 162 | 69,1 115 152 | 652 109 143
12143 | 239 314 1129 | 216 283 1120 | 201 264 [ 112 | 187 245 1106 | 177 233 1101 | 169 222 12 12 ey 245 101 | 169 222 |941] 157 206 | 85,1 | 142 187 | 793 132 173 175 125 164
4 |434|762 664|874 |39 |688 586|824 |359|63,7(535|773 (332|594 487|715 |31,2(559|453|67,2|29,7|53,5|426|63,7 4 332|594 487 |71,5|29,7 | 535|426 |63,7 275|496 387|586 |246 |447 (336|523 (227 |41,4(305 |48 |21,3393|283 |452
5 6 625|108 |99,6|122 562973 /887|118 |522 906 816|113 |484 844 75 |105 456|797 699 988|433 | 758|664 938 5 |6 484 844 |75 105 433|758|664 938|402 707 605|867 359 637|535 773 332|593 487 715|312 559 453 67,1
T 8 |75 [131 115 148 |67,2|119 [ 101 | 140 62,1 |110 |922 | 134 | 574|102 |84 [123 |539 965|781 116 51,5922 734|110 T |8 |574]102 |84 |123 |515|922 734|110 47,6 855 668|101 |425|773 (582|902 39,1 715527 828|367 676|488 77,7
10 887|154 | 138 [173 793139 [122 | 164 | 734129 | 112 | 159 |68 |120 |102 | 147 |64,1|113 | 953 138 | 609|108 90,2 | 131 10 |68 120 | 102 | 147 | 609|108 90,2131 562|101 |82 |121 504|906 |719|108 | 465|844 |652]992|438|793|605]|934
5 | 16 |130 222|216 |284 |117 | 201 |195 256 | 109 | 187 | 181 |239 | 101 [173 [169 |222 |957 |164 159|210 |914 | 157 |152 | 201 el L R e e e L e e e N O e L L e e A L A
= 20 1148 1252 1200 1325 1134 | 227 1227 | 204 1125 [ 211 | 211 1273 | 116 1196 | 195 | 255 | 109 | 186 | 184 | 241 1105 | 177 | 177 | 230 > 120 116 1196 | 195 |255 | 105 | 177 177 |230 (973|165 | 164 | 214 |87,9|149 | 148 | 193 |81,6|139 138 180 | 77,3 |131 | 130 | 170
5 | 25 1166 279 |273 |362 | 149 | 252 | 247 |328 | 139 | 234 | 229 |305 | 129 | 218 | 212 | 283 122 | 206 | 201 |267 | 116 | 197 | 191 | 255 g |22 | 122|218 |22 | 288 | TG | 197 || 1T | 259 | 108 18D 176 288 |27 | les | 160 || 21 200 | 158 | 128 | 128 55 | 145 | 1=9 | 168
21 32 1188 316 309 |409 | 169 | 286 |278 370 | 157 |266 |258 |344 | 146 247 |240 320 | 138 |233 227 |302 |133 |223 |216 | 288 <132 146|247 |240 |320 |133 223 |216 | 288 |123 207 200 |267 110|187 180 | 241 | 102 |173 | 166 |223 |938 164 157 | 211
MpriMeyaHue: NPUHATSI Ciefytote 0603HaueHA KONOHOK TabnnLbl: 1 - NOAHBIA KPyr; 0,5 T — NOYOKPYKHOCTb C FOPU3OHTaNbHO PACNONOXEHHBIMI pebpami Mpumeyatne: 1 - kpyras narenb, 0.5 rop - MOMyKPYr C FOPU3OHTasbHbIMYU PeGpamn XecTKoCTI, 0.5 BEPT - MONYKPYT C BEPTAKANbHBIMU PEOPami KeCTKOCTA,
XecTkocTi; 0,5 B — NMOJYOKPYKHOCTb C BEPTHKANbHO PACNONOXEHHbIMM pebpamm )ecTkocTy; 0,25 — 4eTBepTb Kpyra. 0.25 - yeTBepTbL Kpyra.
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[Lar obpelueTkn X (CM) Ha NIOCKNX KPOBAAX Tabnwuua 27
2
o
@ -0.8kla II-1.2kMa - 1.6 KMa IV-24«kMa V-32kla VI-4.0kla
g £
b
= _
=3
@
% 210 105 70 210 105 70 210 105 70 210 105 70 210 105 70 210 105 70
=
e
2 456 | 459 | 426 | 412 | 413 | 383 | 383 | 383 | 354 | 346 | 346 | 319 | 281 | 319 | 295 | 305 | 305 28
4 77 809 | 891 | 691 | 719 | 734 | 645 66 656 | 581 59 57 56,2 | 54,7 | 525 | 512 | 516 | 488
5 91 102 200 82 88,3 105 | 76,2 | 805 | 875 | 688 | 71,1 717 | 641 | 656 | 645 | 605 | 61,7 | 602
° 6 104 | 130 | o | 941 108 | 400 | 875 | 965 | 138 | 793 | 84 | 953 | 734 | 77 | 809 | 695 | 719 | 734
[¢)
= 7 117 | 178 | e | 106 134 | o | 984 | 116 | o | 891 | 984 | 150 | 828 | 89,1 | 107 | 781 | 859 | 922
8 130 | 600 | e | 117 | 178 | e | 109 | 143 | o | 984 | 116 | e | 914 | 102 245 | 863 | 945 | 125
10 | 156 | oo o | 140 | o o | 130 | 550 | e | 116 | 172 | e | 108 | 141 o | 102 | 124 | =
12 | 184 | o | 163 | o | 150 | o o | 134 | o o | 125 | 275 | e | 118 | 178 |
4 | 566 | 566 | 528 | 512 | 512 | 473 | 475 | 477 | 438 | 428 | 43 | 394 | 397 | 40 | 366 | 375 | 378 | 347
= 6 | 801 | 828 | 842 723 | 738 | 716 | 672 | 68 | 651 | 605 | 609 | 574 | 565 | 566 | 525 | 53,5 | 535 | 495
i 8 97,7 | 104 109 | 883 | 914 | 902 82 84 809 | 74,2 75 70,5 69 69,5 | 651 | 652 | 656 61
10 115 132 315 103 112 125 | 96,1 102 119 | 867 | 898 | 105 | 809 | 824 | 788 | 766 | 773 | 733
= 16 | 173 | o | 155 | o o | 143 | o o | 128 | 250 | e | 119 | 169 | e | 112 | 145 | o
> 20 | 203 | o o | 179 | e o | 164 | oo o | 147 | e o o o | 112 | 375 | e
= 25 | 223 | = o | 195 | o o | 179 | o o | 159 | o | 147 | o o | 138 | o oo
2 32 | 267 | e o | 230 | e o | 208 | e o | 184 | o o | 172 | e o | 158 | o oo

[LJar obpelueTkn X (CM) NpK 3aKpeneHum C Tpex CTOPOH Tabnuua 28
2
[
§ 1-0.8kla II-1.2kMa l-1.6KMa IV-24«kMa V-32«lMa VI-4.0«kla
g =
=
= —
(=3
S | o
% 210 1 105 | 70 | 210 | 105 | 70 | 210 | 105 | 70 | 210 | 105 | 70 | 210 | 105 | 70 | 210 | 105 70
=
e
2 169 | 176 | 185 | 152 | 158 | 163 | 142 | 147 | 15 | 128 | 132 | 135 | 11,9 | 122 | 125 | 11,2 | 11,5 11,8
4 295 | 323 | e | 264 | 281 | 434 | 244 | 258 | 332 | 219 | 229 | 266 | 203 | 21,1 | 234 | 19,1 | 199 21,7
5 35,1 43 ) 315 | 355 oo 29,3 32 ) 262 | 279 | 422 | 242 | 256 | 328 | 229 | 239 28,8
o 6 404 | 641 oo 363 | 46,5 oo 336 | 398 oo 304 | 336 oo 281 | 305 | 450 | 265 | 283 438
]
= 7 45,7 oo ) 41 68,8 oo 379 | 52 oo 34,2 41 oo 316 | 359 oo 30 33,2 oo
8 51,6 oo ) 45,7 oo oo 42,2 | 100 oo 379 | 516 oo 352 | 434 oo 332 | 391 oo
10 64,1 oo ) 559 oo oo 51,2 oo ) 453 oo oo 42 875 ) 395 | 594 )
12 79,7 oo oo 67,2 oo oo 60,9 oo ) 534 oo oo 48,8 oo oo 46 oo )
4 21,7 | 216 | e | 193 | 194 | o | 181 | 181 | o | 163 | 163 | 164 | 151 | 152 | 152 | 143 | 144 144
= 6 305 | 31,8 | e | 273 | 281 | o | 254 | 26 | o | 229 | 232|245 | 214 | 216 | 223 | 202 | 204 208
T 8 373|398 | e~ | 336 348 | e~ | 312 | 32 | o | 281 | 285|305 | 262 | 264 | 275 | 248 | 249 25,7
10 | 438 | 52 | o | 395|434 | o | 366 | 39 | e |331 342 | 402 | 308 | 313 | 348 | 29 | 295 316
= 16 | 719 | o o | 621 | o | 566 | oo o | 50 | o | 461 | o o | 434 | 812 o
=< 20 93 | o | 758 | o | 676 | o o | 586 | o | 535 | o | 50 | e o
o 25 106 oo oo 84,4 oo oo 74,2 oo oo 63,7 oo oo 57,8 o oo 539 oo oo
X 032 | e e | e [ 112 e | e | 922 | e | e | 762 | e | e | 68 | e | o | 629 | o o0
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[Lar o6peLueT|<V| X (CM) ANA apPOYHOTO OCTeKNeHMA N3 MOHOJIMTHOTIO I‘IOJ'IVIKap6OHaTa
Pacctoanne mexay ctponunamv 210 cm

Tabnuua 29

Harpyska

I-0.8 kla

II-1.2 klMa

- 1.6 klMa

IV-24kMa

V-32«lla

VI-4.0«kla

TonwmHa,
MM
Pagnyc
n3rnba, m

0.3

32

26

23

04

44

32

27

25

0.5

42

32

27

25

0.6

39

32

27

25

0.7

46

38

0.8

42

58

0.9

41

53

1.0

54

64

52

1.2

47

56

51

68

14

46

66

55

64

1.6

45

62

54 | 75

62

1.8

60

68

61

81

20

79

59

66

60

76

MpoponxeHve Tabnunubl 29

Harpyska

|-0.8 «klla

I1-1.2«klMa

- 1.6 kMa

IV-24«kla

V-32«la

VI-4.0klMa

TonuwwmHa,
MM
Pagwnyc
n3rvnba, m

54

94

56

93

5.8

6.0

6.2

116

6.4

109

6.6

106

6.8

104

7.0

103

7.2

100

74

99

76

98

2.2

70

80

65

85

73

78

97

24

68

74

83

72

8.0

26

67

72

79

8.2

2.8

86

71

77

84

30

75

76

8.6

3.2

73

92

91

8.8

34

72

85

86

9.0

36

82

84

9.2

132

3.8

81

83

94

123

4.0

80

9.6

121

4.2

93

9.8

119

44

86

102

10.0

118

4.6

83

91

10.2

4.8

82

89

101

104

5.0

88

98

10.6

10.8

5.2

96

[pymeyaHue: 3HakoMm # 0b03HaueHa BeNMYMHA MUHYMANbHOTO Pagnyca n3rvba nncTa, onpeaenaemMan 13 ycnosna NnpoYHoCT I'IOJ'IVIKap6OHaTa.
B KonoHkax Bbilwe YKa3aHHOro 3Ha4dyeHus JONoNH1TeNbHaA o6peu.veT|<a He Tpe6yeTCﬂ.
B KonoHkax Huxe nocnegHero YKa3aHHOro 3Ha4yeHusa Wwar o6peL|.|eT|<v1 OCTaeTCA HeV3MEeHHbIM 1 paBeH nocnegHemy 3Ha4eHuIo.
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[Lar o6peLueT|<V| dPOK 13 MOHOTNTHOTO I‘IOJ'II/IKap6OHaTa
Pacctoanne mexay ctponunamv 210 cm

Tabnuua 30

Harpyska

I-0.8 kla

II-1.2 klMa

- 1.6 klMa

IV-24kMa

V-32«lla

VI-4.0«kla

MpoponxeHve Tabnunubl 30

TonwmHa,
MM
Pagnyc
n3rnba, m

8 10

8 10

8 10

8 10 | 12

8 10 | 12

8 10 | 12

Harpyska

|-0.8 «klla

I1-1.2«klMa

- 1.6 kMa

IV-24«kla

V-32«la

VI-4.0klMa

1.8

TonuwwmHa,
MM
Pagwnyc
n3rvnba, m

8 | 10

8 | 10

8 | 10

8 | 10

20

78

113

122

2.2

8.0

112

120

160

24

101

8.2

111

118

148

26

97

84

117

144

2.8

84

8.6

116

141

30

82

8.8

115

139

32

108

81

109

9.0

144

138

34

91

81

100

9.2

137

137

36

89

95

94

132

171

38

110

88

93

9.6

129

159

4.0

98

87

92

9.8

128

153

42

95

86

116

91

10.0

161

150

44

93

102

10.2

149

148

46

92

100

122

104

145

146

4.8

99

114

10.6

138

143

145

50

119

98

112

10.8

133

141

144

5.2

109

97

110

11.0

130

140

54

106

108

11.2

129

56

105

140

107

1.4

128

58

113

104

125

106

116

6.0

109

103

121

11.8

6.2

106

119

12.0

170

6.4

105

118

152

12.2

168

6.6

104

117

140

124

159

6,8

103

146

134

126

156

70

129

131

12.8

154

5.0

81

88

98

52
7.2

122

96

126

129

74

117

125

128

76

115

125

123

13.0

152

13.2

150

134

149

13.6

127

185
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Mpopomkerve Tabnumubl 30

[Lar obpelueTkn X (CM) ANa apOYHOro OCTEKIEHWA 13 COTOBOrO NomnkapboHaTa
PacctoaHmne mexay ctponunamu 210 cm

Tabnuua 31

Harpyska

I-0.8 kla

II-1.2 klMa

- 1.6 klMa

IV-24kMa

V-32«lla

VI-4.0«kla

Harpyska

|-0.8 «klla

I1-1.2«klMa

- 1.6 kMa

IV-24«kla

V-32«la

VI-4.0klMa

TonwmHa,
MM
Pagnyc
n3rnba, m

8 10

8 10

8 10

8 10

8 10

TonuwwmHa,
MM
Pagwnyc
n3rvnba, m

13.8

0.7

56

47

42

35

30

27

14.0

199

0.8

55

47

42

35

30

27

14.2

180

0.9

55

47

42

35

30

27

14.4

163

176

1.0

55

14.6

144

173

1.1

75

66

57

49

44

14.8

143

171

1.2

75

66

57

49

44

1.3

74

66

57

49

44

15.0

142

170

14

74 | #

65 | 88

72

64

57

15.2

141

168

1.5

74

86

72

64

57

154

141

167

1.6

84

72

64

57

15.6

140

166

1.7

92

83

87

79

69

15.8

139

1.8

86

82

87

79

69

16.0

1.9

84

99

81

86

79

69

2.0

82

94

81

112

86

16.2

2.2

81

91

102

86

16.4

24

80

90

99

16.6

2.6

80

89

98

16.8

2.8

112

89

114

97

17.0

190

3.0

106

110

17.2

183

32

103

108

17.4

178

34

102

107

36

101

106

17.6

176

3.8

17.8

175

4.0

139

18.0

174

42

127

18.2

44

124

184

46

122

18.6

4.8

121

18.8

50

120

52

119

MpumedaHve: MUHUMANbHBIV Paauyc 13riba INCTOB TONWMHOM 7 MM paBeH 105 cMm, TonwmHoM 7 Mm — 120 cm, TonwmHoit 10 mm — 150 cm,
TONWMHOM 12 MM — 180 cm.

54

56

5.8

6.0

6.2

187
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[Lar obpelueTkn x (CM) ANa apOYHOrO OCTEKNEHWSA 13 COTOBOrO NonvKkapboHaTa

Pacctoanne mexay ctponunamv 210 cm

Tabnuua 32

Harpyska

I-0.8 kla

II-1.2 klMa

- 1.6 klMa

IV-24kMa

V-32«lla

VI-4.0«kla

MpoponxeHve Tabnuubl 32

TonwmHa,
MM
Pagnyc
n3rnba, m

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

Harpyska

|-0.8 «klla

I1-1.2«klMa

- 1.6 kMa

IV-24«kla

V-32«la

VI-4.0klMa

2.8

122

109

TonuwwmHa,
MM
Pagwnyc
n3rvnba, m

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

30

120

108

9.2

186

215

230

3.2

118

108

94

185

213

228

34

149

117

145

116

26

96

184

211

225

3.6

137

117

141

115

25

9.8

234

209

224

3.8

133

139

115

25

10.0

215

208

4.0

131

137

24

10.2

200

259

4.2

129

175

136

151

24

136

104

194

244

252

44

128

167

135

149

135

10.6

191

229

250

4.6

127

160

194

134

148

135

10.8

188

222

248

4.8

126

156

180

133

147

11.0

185

219

245

50

126

153

174

133

146

11.2

183

215

243

52

151

171

146

114

182

213

276

241

54

150

169

176

157

11,6

211

265

239

5.6

149

167

175

157

11.8

209

255

238

5.8

148

165

238

174

157

12.0

208

251

237

6.0

147

164

227

174

12.2

247

236

6.2

163

213

124

244

235

64

179

209

12.6

241

6.6

169

202

205

12.8

239

6.8

164

191

202

13.0

238

7.0

162

185

200

13.2

236

7.2

161

182

214

198

134

235

331

74

159

179

210

197

13.6

320

76

157

177

204

196

13.8

306

78

156

220

175

201

14.0

300

8.0

155

204

174

199

14.2

294

8.2

155

198

173

197

144

291

84

194

172

195

303

14.6

286

8.6

192

228

193

242

14.8

284

8.8

189

224

193

237

15.0

281

9.0

187

219

233

15.2

279

154

278

189
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[Lar obpelueTkn X (CM) apOK 13 MOHOAMTHOIO NonKapoboHaTa
PacctoaHne mexay ctponunamm 105 cm

Tabnuua 33

Harpyska

|-0.8 «klla

I1-1.2«klMa

IV-24«kla

VI-4.0klMa

MpoponxkeHuve Tabnumupl 33

TonwmHa,
MM
Pagnyc
n3rvba, m

Harpyska

[-0.8 kla

II-1.2klMa

IV-24kMa

VI-4.0«klMa

0.3

27

TonuwwmHa,
MM
Pagnyc
n3rvnba, m

0.4

26

6.2

65

0.5

25

6.4

0.6

25

6.6

0.7

6.8

0.8

7.0

0.9

7.2

1.0

74

86

1.2

76

84

14

40

78

83

1.6

37

8.0

98

82

1.8

36

8.2

91

81

20

35

84

87

2.2

8.6

84

24

8.8

83

2.6

9.0

82

2.8

50

9.2

30

46

94

32

45

9.6

123

34

44

60

9.8

105

36

58

10.0

103

38

57

10.2

101

4.0

56

104

98

99

42

56

55

10.6

89

98

44

52

10.8

87

4.6

50

11.0

85

4.8

49

11.2

84

50

78

114

5.2

73

11.6

54

75

71

11.8

112

56

69

69

12.0

108

58

67

68

12.2

106

6.0

66

124

104

126

103

191



MpopomkeHve Tabnumubl 33 [Lar obpelueTkn x (CM) ANA apOYHOro OCTEKIEHWA 13 COTOBOrO NonmnkapboHaTa Tabnvua 34
PacctoaHmne mexay ctponunamu 105 cm

Harpyska |-0.8 kla I1-1.2kMa IV-24ka VI-4.0«kla Harpyska I-0.8 kla I1-1.2klMa lII-1.6KMa IV-24ka V-32«klla VI-4.0«kla
TonwmHa, TonwuHa,
MM 2 4 5 6 7 8 2 4 5 6 7 8 2 4 5 6 7 8 2 4 5 6 7 8 MM 4 6 8 10 | 4 6 8 10 | 4 6 8 10 | 4 6 8 10 | 4 6 8 10 | 4 6 8 10
Pagnyc Pannyc
13rvnba, m EWIERY
128 102 0.7 # # # 35 30 27
13.0 101 143 0.8 35 30 27
132 134 09 35 30 27
134 128 10
1 32 Bi 1.1 # # # # # 47
140 122 1.2 26 4
142 13 52 46
144 14 # # 50 # # # #
14.6 1.5 49
14.8 16 49 65
150 1.7 # | 58 # # # 62 # #
152 18 56 60
154 113 19 54 59
156 106 2.0 53 73 58 81
15.8 104
160 102 22 52 69 58 71
162 100 24 67 66 86 69
16.4 99 128 2.6 63 64 78 68
16.6 98 121 2.8 61 75 67 | 92
16.8 17 30 60 74 86
17.0 114 32 80 93 73 84
L2 hE 34 75 85 72 1105 83
1 ;‘6‘ 12 % 36 74 82 94 82
178 134 38 73 82 91
18.0 132
18.2 131
184 129
186 128
18.8
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[MpopomkeHue Tabnuubl 34

Harpyska

I-0.8 kla

II-1.2 klMa

lII-1.6«Ma

IV-24kMa

V-32kla

VI-4.0«kla

[Lar obpelueTkn x (CM) ANA apOYHOro OCTEKIEHWA 13 COTOBOrO NonmnkapboHaTa

PacctoaHmne mexay ctponunamu 105 cm

Tabnuua 35

TonwuHa,
MM
Pagnyc
13rvnba, m

Harpyska

|-0.8 «klla

I1-1.2«klMa

III-1.6kMMa

IV-24«kla

V-32«la

VI-4.0«klMa

4.0

72

90

4.2

87

44

84

119

4.6

82

106

4.8

80

101

103

5.0

79

97

100

52

94

99

54

92

97

5.6

91

96

58

90

6.0

6.2

110

115

6.4

98

110

6.6

95

106

6.8

94

104

146

7.0

93

103

122

7.2

119

74

117

76

115

7.8

114

TonwuHa,
MM
Pannyc
EWIERY

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

28

145

30

124

32

213

119

34

161

116

170

3.6

133

115

145

3.8

128

115

139

4.0

BRI RS S

126

285

136

42

280

123

173

133

149

44

182

122

155

199

132

146

4.6

150

121

149

172

131

144

438

141

146

166

130

142

50

137

140

161

141

52

136

142

158

141

54

134

209

141

156

235

170

5.6

176

140

154

207

168

58

169

208

153

199

167

6.0

164

189

152

194

165

6.2

161

183

151

189

165

6.4

218

159

179

186

6.6

172

157

177

185

6.8

164

156

175

183

7.0

159

172

182

7.2

157

171

269

180

74

156

170

237

179

76

154

229

7.8

199

152

221

8.0

181

230

217

8.2

175

206

213

84

173

198

292

211

86

170

194

241

208

8.8

168

190

225

206

9.0

166

187

219

9.2

165

185

213

195
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[MpopomkeHve Tabnuubl 35

Harpyska

I-0.8 kla

II-1.2 klMa

lII-1.6«Ma

IV-24kMa

V-32kla

VI-4.0«kla

War O6peLLIeTKM apPOK 13 MOHOJIUTHOTO I'IOJ'II/IKap6OHaTa
PacctoaHmne mexay ctponunamu 70 cm

Tabnuua 36

TonwuHa,
MM
Pagnyc
13rvnba, m

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

20

25

32

Harpy3ka

I-0.8 klMa

II-12«Ma

lIh-1.6«Ma

IV-24 kMa

V-3.2«klMa

VI-4.0kla

94

183

210

9.6

218

182

207

TONLLVMHA,

Pannyc
113r1ba, Mm

MM

9.8

212

206

14

30

10.0

215

207

205

274

1.6

29

10.2

200

203

251

262

1.8

28

104

194

200

238

254

2.0

34

28

10.5

191

198

232

249

22

33

10.8

188

196

228

246

24

32

11.0

185

194

225

243

26

32

11.2

183

193

223

240

28

114

182

222

238

30

11.6

181

221

327

236

32

40

11.8

287

34

39

12.0

278

36

38

12.2

278

275

38

38

124

256

269

4.0

126

243

265

42

12.8

237

262

44

130

233

259

4.6

50

13.2

229

257

4.8

45

134

226

313

50

44

136

223

289

52

43

13.8

221

274

54

14.0

266

56

14.2

262

5.8

144

258

316

6.0

56

14.6

255

306

6.2

50

14.8

253

296

6.4

49

15.0

294

6.6

48

15.2

293

6.8

154

292

156

15.8

197



198

[MpopomkeHve Tabnuubl 36

Harpy3ka

|- 0.8 «kla

II-1.2kMa

III-1.6«Ma

IV-2.4 kla

V-32«la

VI-4.0kla

LLlar O6peLLIeTKM apPOK 13 MOHOJIUTHOTO I'IOJ'II/IKap6OHaTa

PacctoaHmne mexay ctponunamu 70 cm

Tabnuua 37

Harpyska

|-0.8 «klla

I1-1.2«klMa

III-1.6kMMa

IV-24«kla

V-32«la

VI-4.0«klMa

TONUMHA,
MM

Pagnyc

13r1ba, MM

TonwuHa,
MM
Pannyc
EWIERY

0.7

30

27

7.0

79

0.8

30

27

7.2

69

09

30

27

74

66

1.0

76

65

1.1

7.8

64

1.2

8.8

64

86

1.3

43

9.0

58

77

14

42

9.2

57

74

1.5

41

94

56

73

1.6

41

9.6

55

72

1.7

9.8

71

1.8

12.2

107

1.9

124

93

101

2.0

64

12,6

90

96

2.2

58

12.8

87

94

24

56

13.0

85

93

26

56

54

13.2

84

28

53

53

134

83

30

52

13.6

82

3.2

51

75

17.8

127

18.0

123

34

61

68

18.2

119

36

58

65

90

184

116

38

57

64

80

18.6

114

4.0

56

63

77

18.8

113

42

55

85

62

76

44

77

100

74

4.6

75

88

73

4.8

77

73

84

5.0

71

71

82

5.2

68

70

81

114

54

66

80

106

56

65

79

100

199
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[popomkeHve Tabnuupl 37

Harpyska

I-0.8 kla

II-1.2 klMa

lII-1.6«Ma

IV-24kMa

V-32kla

VI-4.0«kla

TonwuHa,
MM
Pagnyc
13rvnba, m

5.8

112

98

6.0

101

96

6.2

98

95

6.4

94

6.6

104

92

6.8

94

91

126

7.0

90

90

117

7.2

88

89

112

74

87

88

110

76

86

107

7.8

105

8.0

104

8.2

84

86

8.8

9.0

9.2

94

132

9.6

122

120

9.8

115

118

10.0

109

116

10.2

106

114

104

103

112

151

10.6

102

110

137

10.8

101

109

134

11.0

131

11.2

128

114

127

11.6

201
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3aKao4YeHue

061Uk HaWux 20p0008 CMPEMUMETbHO MeHSeMCA, U NpoUCcxodum 3mo omyacmu 61a200apa no-
NyAgPHOCMU NOAIUKAP6OHAMA KAk CMpoumenbHo20 Mamepuand. «[1po3payHbiti Memansi», mak e2o
HA3b18a10M 30 Py6EXOM 3a OUeHb BbICOKYIO NPOYHOCMb, U3HAYAILHO PACCMAMPUBANICA KAK dslbmep-
Hamusa memany u cmekJy. [lpoussodumenu 803/1a2anu Ha HoBelll mepmonaacm 6osbuiUe Haoex-
Obl, KOMOpsle OH ¢ ycnexom onpagdan. [lonukapboHam auWeH OCHOBHbIX HEOOCMAMKO8 MeMAsnna
U cmexna: 6oMbl020 8eca, Xpynkocmu, HenpopadHocmu. OH npesocxodum no C80UM Xapakmepu-
CMUKAm MHo2ue KOHCMPYKMUBHble Mamepuassi U 061adaem padom c8olicma, OmKpbIBUIUM neped
HUM COBEPUIEHHO HOBbIE, HEBUOAHHbIE PaHee Nepcnekmugsl 8 CMpoUMebCmae.

HakoHey-mo HatideH udeansbHuIl Mamepuasn 01 CO30aHUA 3aUUMHbLIX IKPAHO8 U nysieHenpobu-
8aeMblX OKOH — 3MO NPAKMUYecKu Hepaspyuwiaemsle UCMsl MOHOIUMHO20 nosiukapboHama. bes
COMOBbLIX NOAUKAPOOHAMHBIX TUCMOB, KOMOopble MOXHO U32ubams NPAMO pyKamu, He nokuoas
cmpolinaowadku, He 6el/lu CMOJIb WUPOKO paCNPOCMPAHEHsb! dpoyHele KOHCMpPYKUuU. baazooaps
nNonuKapbOHAMHbIM NAHEAM NPUHUUNUATBHO U3MEHU/ICA NoOX00 K CO30aHUI0 Uesblx obiacmel
cmpoumesbHoU UHOYCMpUU — MeniudHbIX KOHCMPYKUUU, CnopmUBHbIX COOPYXeHUU, mop2osbix
yeHmpoa.

Hadeemcs, 4mo Haw pacckas o noaukapboHame, UCmMopuu €20 NOABIEHUS, XapakmepucmuKkax u
NpUMeHeHUU OKA3ascs NOIe3HeIM U NOMO2 NOJIy4UMs 06 3MOomM Mamepuane nosiHoe npedcmassie-
Hue, Hallmu omaemesl Ha 60/1bLIUHCMBO 80NPOCO8. KOHEYHOU Uenbio Haue2o kamanoaa 6elio yoo-
8/1emaopeHue 3anpocos mex, KMo Mak Unu UHa4e C843aH CO CMpoumesisCmaoM U cmoum nepeo
8bI60POM MamMepuasa, Komopeit omeeyasn bsl KpuMmepuam 001208e4HOCMU, 6e30NACHOCMU U Kpa-
comel. Mbl NOKA3anu, 4mo NOUKAap6OHAMHsle 1UCMbl yO08IEMBOPSIOM 3MUM KPUMEPUSM, U € UX
NOMOLYBIO J1E2KO CO30A8AMb OPUUHATTbHBIE HAOEXHbIE KOHCMPYKYUU, OMBeyaujue 3cmemuyeckum
U 3KO/102U4ECKUM Mpeb08aHUSM COBPEMEHHO20 YET08EKA.

MHoro niwofgen nomoranu CO3[aBaTb 3Ty  KHUTY.
OfHV Oennnncb C HaMmu CBOUMM 3HaHWAMK, Apyrue
Hanvcanu uenble r1aBbl, TPETbW PefakTMpOBann.
Mbl nocTapanuce nepevncnnTs 3hecb BCex, KTo Ham

nomMorarn.

KomnaHus SafPlast Innovative 6narogaput 3a okasaHHyio

NoMoLb 1 COAeNCTBIE B CO3AaHNN KHUT KOMMNaHWN:
® Bayer MaterialScience AG

® OMIPA S.p.a.

@ 3A0 «Knpaca»

Matepuanbl npefocTaBneHbl:

[maBa «BnvAHMe CTPYKTYp COTOBBIX JINCTOB Ha GU3MKO-
MeXaHMYeCKre XapakTeprncTUKL NpoayKLmny, rasa «Coop
Harpy3oK 1 onpeaeneHue wara HeCyLLMX KOHCTPYKLMIA»:

CepasyTtauHos Mypat Hypuesuy,
LIOKTOP GU3MKO-MaTEMATUYECKIMX HayK, Mpodeccop

CupopwuH Cepren lpuropbesuy,
KaHAMOAT TeXHUYEeCKMX HayK, AOLEHT

Xanpynnux ®apug Carntosuy,
LOKTOP GU3MKO-MaTEMATUYECKIX HayK, Mpodeccop

[naea «MpumeHeHne nuctos Novattro B COOTBETCTBUM
C HOPMATUBHBIMU JOKYMEHTAMM:

000 «TEXHO-MHBECT»

YacTb 2. KOHCTPYKLMK 13 NONMKapOOHaTHbIX MCTOB, 1aBa
«TexHNKO-3KOHOMMYECKOe 0OOCHOBaHME NPUMEHeHNA
NONMKapOOHaTHBIX INCTOBY:

Qan3paxmaHos Mnbaap Hasmbosmy

© [nzamH, Lorien, 2008
© 000 «Cadlnact», 2008

B cozgaHun KHUrv npuHann y4yacTtue:

Makapos [leHnc Buktoposuy,
reHepanbHbiin anpektop OO0 «Cadlnact»

Lly6koB Unba AnekcaHgposuy,
KaHAMAAT TEXHNUYECKMX HayK, TEXHUYECKMA AMPEKTOP
000 «Cadlnact»

CaduH Angap MabgpaxmaHoBuY,

COBETHWK reHepanbHOro AvpeKTopa,
HaYyanbHWIK OTAeNa MapkeTrHra 1 peknamsl OO0
«Cadlnact»

AdaHacbesa [yzenb ButanbesHa,
HavyanbHvK otaena npogax OO0 «CadlnacT»

XacaHoB Butanuin lOHMpoB®y,
rnasHbi TexHonor OO0 «CadllnacT»

Brikkynos Pyctem Ankaposuy,
HauanbHWK OTK OO0 «CadllnacT»

[emeHTbeBa EkaTeprHa BacunbesHa,
TexHonor OO0 «CadlnacT»

KonecHnkoBa Mapusa HukonaeBHa,
pervioHanbHbln MeHemkep OO0 «Cadlnact»

PepakTtop: [nyyrunHa TatbAHa bopuncosHa,
HayUHbIN KYPHANMCT, PeAaKTop OTAeNa eCTeCTBEHHbIX HayK
xKypHana «Bokpyr CeeTa»
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