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BBEJIEHUE

Ha nporsokenun nocnennux 50 JIeT moAoTpaciib Majlo3TaKHOTO JIEPEBSIHHOTO
nomoctpoenust (MJIJI) Obuta TpagWUIMOHHBIM TOCTABIIMKOM MPOAYKIIUU U3
JIPEBECUHBI JUISI WHIWBHUIYAIBHOTO IKWIHMIIHOTO CTPOUTENhCTBA. B Hambomee
GIArONpPHSTHEIE MEPHOIBI MOAOTPACID EKETOAHO MPOM3BOAMIA 10 8-9 MIH. M
oOlmel IIomaaM KOMIUIEKTOB JIEPEBSHHBIX JE€Taled Mg JOMOB PAa3IMYHbIX
ApPXUTEKTYPHO-CTPOUTEIBHBIX  CUCTEM  (OpycyaThiX, KapKacHBIX, MaHEIbHBIX,
IIUTOBBIX, apOOIUTOBBIX).

C 1993 mo 1999 rr. momnoctn npennpuaruit M1 cokpatunuce B 1,9 pasza - no
2265,5 THIC. M obmeit miomaau OOBEeMbl MPOU3BOJACTBA 3a DATOT IEPUO]T
yMeHbIIWINCH B 17,5 pa3a

N3-3a OTCYTCTBHSI 3KOJOTMYECKOTO KOHTPOJS IMPU COOPYKEHHUH JEPEBSHHBIX
JIOMOB HEPEAKO MCIOJIB30BAINCh CTPOUTEIbHBIE MaTEpUalbl, BBIICISAIONINE B
OKPY’KAaIOILLlyl0 Cpely BpEIHbIE BEIIECTBA B KOJIMYECTBAaX, MPEBHIIIAIONINX
npeaenbHo nonyctuMble KoneHnTpanuu (I11K)

HeBpicOokass JOJITOBEYHOCTh, HENOCTATOYHAS TEIUIO3AIIUTa Orpa)kKAaroLIuX
KOHCTPYKIIMM, BBICOKAS IT0KApOOIMACHOCTb, HU3KHM YPOBEHb JOKOJOTHYECKON
0e30MacHOCTH JEPEBSHHBIX JOMOB JIUCKPEAUTHUPOBAIU B Tja3ax HACEJICHUS] STOT
BecbMa D(P(OEKTUBHBIM BUJ HMHAUBUIYATBHOTO KUJIMIIHOTO CTPOUTEIbCTRA,
SIBJISIFOLLIAICS. UCTOPUYECKHU TPAIULIMOHHBIM 151 Poccum.

Mexny Tem B pa3BuUThIX 3apyOexHbix crpaHax (Kanama, CHIA, OunnsHaus,
Benusa, OPI" u gp.) MJJI 3aHumaer Beayliue MNO3ULIUU B  CEKTOPE
WHINBUYAJTbHOTO JKIJIUIITHOTO CTPOUTENBCTBA, UTO OO0YCIIOBJICHO MPEXKIE BCETO €ro
BBICOKOW 3 (deKTuBHOCThIO. B o00mem o00beMe HHAMBUAYAIBHOTO KUIUIIHOIO
CTPOMTENIBCTBA OIS AepeBsiHHOro noMoctpoeHus B Kanane n CIIA cocraBnser 1o
75%, B @uunauauu - 10 80%, B IIBeuun u ®PI' - 1o 30-50%. B stux crpanax
CTPOSATCA JEPEBSHHBIE JI0OMa C JOJTOBEYHOCTHIO, 00ECIEUMBAIONICH MPOXKUBAHUE B
HUX HECKOJbKUX NokKojeHui yonend. Hanpumep, B Kanane, xoropass cuuraercs

pOI[PIHOﬁ KapKaCHOTO ACPCBAHHOIO HOOMOCTPOCHUA, KW CCroJHA BCTPCUANOTCA



nepeBsiHHbIe Aoma, noctpoeHHble 100-125 ner waszan. Ilpu Bo3BeaeHMH AOMOB
UCIIOJIb3YIOTCSI CAMbI€ COBPEMEHHBIE CTPOUTEIIbHBIE MATEPUAIIBI.
B Poccuu - ogHo u3 GoraTeimx CTpaH 1Mo 3amnacam JIECOCHIPhEBBIX PECYPCOB,
IJI€ B psAJIE PETMOHOB JIEC HEPEIKO SBIISIETCS €AMHCTBEHHO JIOCTYIHBIM MECTHBIM
CTPOUTEIBHBIM MAaTEPUAIIOM, - YIEJIbHBIA BEC IEPEBSIHHOTO TOMOCTPOEHUS B 00IIEM
00beMe MHJIMBHUIYAIbHOTO KMJIUIIHOTO CTPOUTEIBCTBA U CETO/IHS HE NIPEBBIIIAET 6-
10%.

OnauH n3 BaxHeWmuX (HaKTOPOB, CAEPKUBAIOUIMX PA3BUTHE OTEYECTBEHHOI'O
SKOHOMHUYECKH JOCTYIIHOTO JE€PEBSIHHOIO JOMOCTPOEHHUS — 3TO HU3KOE KayeCTBO
UCIIOJIb3YEMBIX CTPOUTENBHBIX MaTepHaloB. B Hacrosiiee BpeMs 3KOJIOTHYECKH
0€30MacHbIX  JPEBECHOIUIUTHBIX  MAaTEpPHaiOB  CTPOUTEIHHOTO  HA3HAUYCHUS,
[PEIHAa3HAYCHHBIX JUII IPUMEHEHUS B KOHCTPYKLUSX JEPEBSHHBIX >KWIBIX JIOMOB,
OTEUECTBEHHAsI MPOMBILUIEHHOCTh HE BbIMycKaeT. JleicTByrone 3aBojabl IO
IPOU3BOJICTBY JPEBECHOCTPYKEUHBIX U JPEBECHOBOJIOKHUCTBIX IUTAT
OpUEHTHPOBaHbl B OCHOBHOM Ha YJIOBJIETBOPEHHE TMOTPeOHOCTEH MeOenbHOM
IPOMBIILJIEHHOCTH.

Takoe mnonoxeHue 0OYCIOBIEHO TEM, 4YTO perilaMeHTupyemMoe MuH3IpaBoM
Poccuu copepxxanue codoanoro ¢opmanpaeruaa B xuwiblx nomemenusx (I1JKcc)
He 1omKHO npeBbimaTh 0,01 Mr/M° Bo3ayxa. BMecTe ¢ TeM B Pa3BHTBIX eBPOIEHCKIX
cTpaHax 3ToT mokasareins B 10-15 pas Boime (ITJIKce = 0,1-0,15 mMr/ar).

B cBsi3u ¢ 3TUM NpuUMEHEHUE B JEPEBSIHHOM JAOMOCTPOCHHHM OTEYECTBEHHBIX
JPEBECHOIUIUTHBIX ~MaTEpHAJIOB, IMPU H3TOTOBJIEHHMH KOTOPBIX B KadecTBe
CBSZYIOIIMX HMCHOJB3YIOTCS KapOaMua0oGopMalbIeruaHbIe CMOJbI C COAEpKaHUEM
cBobogHoro Qopmansaeruga 8-10 mr/100 r npoaykra (3a pyOexoMm Takue
MaTepualbl CUUTAIOTCS SKOJOTHYECKH O€30MacHbIMH), MO OTEUECTBEHHBIM HOpPMaM
HEBO3MOXHO. /{151 ApPEBECHOIIUTHBIX MAaTEPUAIOB C TPEOYyEeMbIM YPOBHEM HAIUYUS
MX B KOHCTPYKIMSX JEPEBIHHBIX 10oMOB oT 0,4 10 1,2 M*/M° obuiero oobema Joma
cojiep)kaHre CcBOOOTHOTO dopManbAeTHaa HE AOJDKHO mpeBbimarh 3 mr/100 r

POJIYKTA.



Cepbe3nble  HEAOCTAaTKM  MPUCYIIM  Takke  (eHonpopMmampIeruagHbiM U
MeIaMUHO(POPMaJIbIET U IHBIM cMoJIaMm. denondopmanbaeruaHbie CMOJIBI
XapaKTEepU3yIOTCS JJIUTEIbHBIM BBIJIEJIEHUEM CBOOOJHOTO (peHOJa, HMEIOLIEro
O4YeHb BBICOKYI0 TOKCHYHOCTb, mpu IIJIKcc = 0,003 wmr/m’. HcmombsoBanue
MeTaMUHO(POPMAJIBACTUIHBIX CMOJ TaK)Ke HE perraeT npodieMy CHIXKEHHS YPOBHS
BeIeeHust (popmanpaeruga. Kpome TOro, 3Tu CMOJBI 3HAYUTEIBHO JOPOKE
KapO6amMua0(popMaIbAETUIHBIX CMOJI U U3TOTOBIISIFOTCS. HA UMITIOPTHOM CHIPBE.

B nHauane 90-x roj0B MHOTHE JOMOCTPOUTEIbHBIE MPEANPUITHS ObUIH 3aKPBITHI
MecTHeIME COC 1o yka3zaHHbIM Bbllle npuuuHam. OauH u3 kpynHeimmx B Poccun
npousBouTeNel aepeBsHHbIX 10MOB - [lepmckuit JICK - ObLI1 BBIHYXICH MEPEUTH
Ha BBIMYCK HETOKCUYHBIX JIPEBECHOBOJIOKHUCTHIX IUIUT Ha JACPUIUTHOM
aTbOYMHUHOBOM CBSI3YIOIIEM, IOJy4aeMOM M3 KPOBH >KMBOTHBIX. B pe3synbrare
ce0eCcTOMMOCTh MPOJYKIIMK PE3KO BO3pOCIa, a YBEJIMYEHUE NMapooOpa3oBaHUs MpU
IPECCOBAaHUM IUIUT MPUBENIO K (PU3HUECKOMY H3HOCY OOOpYAOBaHUS U yXYyAIIECHUIO
yCIIOBUH Tpyia 00CITyKHBAIOIIETO MEpCoHAaIA.

Cpenn HaumbOojnee akKTyaJbHbIX M JI0 HACTOSILIET0 BPEMEHU HE PEIICHHBIX
npobaem MJI/] B Poccru MOKHO BBIZICTTUTD CIISAYIOINE:

IKonozuueckue npoodaemvi. PaspylmieHHe €AUHON CHCTEMBI HKOJOTHYECKOTO
KOHTPOJSL 3a NPOU3BOACTBOM U IPUMEHEHUEM CTPOUTEIBHBIX MAaTEpHANIOB,
npousolieamniee oaHoBpeMeHHO ¢ pacnagoM CCCP, mnpuBeno K MacCOBOMY
UCnoNb30BaHul0 B MJIJI TOKCHMYHBIX M  MOXKApPOOINACHBIX  MaTEPHUAJIOB:
NEHOMNOJUCTUPOJIA, IEHONOJUYPETaHa, CHUHTETUYECKUX KOBPOB C TOKCHYHBIMHU
IPONUTKAMH, METAJUIOYEPENULIbl, MUHOTEKCa, JIAKOB I IojJa C TOKCUYHBIMU
PacTBOPUTEISIMU, MUHEPaJIOBATHBIX yTeIuuTenen Ha OCHOBE
dbenondopmManbAETUIHBIX CBI3YIONUX, (PACOK C TOKCHYHBIMU DPACTBOPUTEISIMH,
(danepsl U APEBECHOCTPYKEUHBIX TUIMT, MHTEHCUBHO BBIACIAIONINX (GOPMATBIETH B
BO3/1yX IOMEUICHUH, U T. 1.

3a nmocneanue 10 JeT TPOMBIIIICHHO Pa3BHUTHIE 3apyOEKHBIE CTPaHbI, IO CyTH,
npeBpatunn Poccuro (c HeManmoill BBITOJOW It ce0si) B CBAJIKYy TOKCUYHBIX M

IMOKapoOoITaCHbIX CTPOUTCIIbHBIX MATCPUAJIOB.
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Ilpoonemot noxcapoonacnocmu. K HacrosiieMy BpeMeHH B 3Toil obOsiactu B Poccuu
CIOKWJIaCh TapaJoKcajbHas CUTyalus: C OAHOM CTOPOHBI, OPraHbl IOYKAPHOIO
HaJ30pa TpeOyIOT OT U3rOTOBUTENICH MATepUalioB W CTPOUTENCH TOXKapHbIC
cepTU(HUKATHI, a C IPYTOM, - 3HAYUTEIIPHO COKpPATUIICS 00beM pabdoT IO CO3JaHUIO U
OpraHu3alliy MMPOMBIIIIEHHOTO MPOU3BOJCTBA HETOKCUYHBIX BBICOKOI(P(HEKTHUBHBIX
AHTUNHUPEHOB. [leno mouuio g0 TOro, YTO AHTUIIMPEHBI HA POCCUMCKOM PBIHKE
IpeAJiaraloT MPOU3BOAUTENN U3 JIPYTUX CTpaH, NPUYEM MO SBHO 3aBBILICHHBIM
neHaMm. B TO ke BpeMs eXerojJHO YBEIMYMBAETCS KOJHUYECTBO MOXKApOB Kak B
ropoiax, Tak W B CEIbCKOW MECTHOCTH, M YOBITKH OT JTOTO HCUYHUCISIOTCS
MUJIHApAaMu pyOIIei.

IIpoonema oOuonocuueckou 6Oezonachocmu Hcuiva. 110 N1aHHBIM POCCUHCKUX H
3apyOEKHBIX YUYEHBIX, 3HAUUTEIBHYI0 ONACHOCTh /I 3J0POBbSl  YEJIOBEKa
NPEICTABISAIOT pa3linyHble OaKTepUH, MUKPOOPraHU3MbI M TPUOKOBBIE KOJOHHH,
pa3BUBAIOIMECS HAa CTPOUTENILHBIX Marepuaiax M KOHCTPYKIusAX. B uactHOCTH,
OKpAIIUBAIONIUE U Pa3pyILIAONIie TPUOKH, MOSBIISIONINECS B CHIPBIX MECTaX, B TOM
yuciae Ha IMMGEpPHBIX KphIIaxX, CIYXKaT CEPbE3HbIM HCTOYHUKOM aJUIEPrHYECKUX
3a00IeBaHUH, TaK KaK CIIOPHI ATUX TPUOKOB SIBISIFOTCS CHUIBHEHIIMMHE ajuIepreHaMHu.
B nocnennee Bpemsi B Poccuu nenenarnpaBieHHas 60pp0a ¢ STUMU SIBJICHUSIMU HE
BEJICTCH.

Ilpoonema ooncoseunocmu cmpoumenbHbIX MAmMepualoe u KoHcmpykyui. Jlannas
npobiema ocoOeHHO aktyanbHa Juist ML/, Tak kak marepuanbl 1 KOHCTPYKLUHU U3
JIPEBECUHBl TPEOYIOT HAJEKHOM M JOJTOBPEMEHHOW 3allUThl OT BO3JCUCTBUS
rpuOKOB, JKYKOB-APEBOTOYIIEB M JAPYTUX pPa3pyLIAIOMUX JpeBecUHy (HaKTOPOB.
Pazymeercsi, 5T0 OTHOCUTCS U K 3alIUTE OT OTHS.

B Poccum n0 HacTosimiero BpeMEHH OTCYTCTBYIOT 00si3aTelbHbIE TpPEOOBaHUS K
AHTUCENITUPOBAHUIO JIEPEBSIHHBIX MATEPHAIIOB U KOHCTPYKLUMH, YTO MPUBOIUT K
OTPOMHBIM TOTEPSM B PE3yJbTaTe MPEXKIACBPEMEHHOIO pPa3pylICHUSI JIEPEBSIHHBIX
CTpPOEHHUN M OECCMBICIEHHON pacTpaTe OrPOMHBIX JIECHBIX pecypcoB. B To ke Bpems
OTEUYECTBEHHBIMU YYEHBIMU pa3paboTaHbl HETOKCUYHbBIC 3aIUTHO-

AHTUCCIITUPYIOIIHUE COCTABbI, IMPCBOCXOAAINNC IO BCEM I1OKA3aTCIISAAM Sap}I6C)KHBIe,



CO3[JaHO HX ONBITHO-NIPOMBIIUIEHHOE NIPOM3BOJACTBO M B HACTOAIIEE BpEMs
OCYUIECTBJISICTCS OpraHu3alys KpPYyIMHOMAcIITaOHOTO BBIMYCKa 3THUX COCTAaBOB Ha
OCHOBE OTEYECTBEHHOI'O CbIpbA. [ paMOTHOE MPUMEHEHUE TAKHMX MATEPHUAIOB
IIO3BOJIAT CIEIATh AEPEBIHHBIE KOHCTPYKIMH IPAKTUYECKU BEYHBIMU.

Icmemuueckue npoonemwvt. K coxanenuto, Poccuss Bcrynmmia B XXI Bek ¢
OTPOMHBIM KOJIMYECTBOM JIEPEBSHHBIX CTPOCHHMM, UMEIOIIMX YAPYYarolle YHBUIBIA
Bua. JI100oil dYenoBeK, MPOEXaBIIMK IO CTPaHE HECKOJIBKO COT KHUIIOMETPOB,
HAYMHAET UCHBITHIBATh YYBCTBO INIyOOKOW TOCKH, IS HA JOMA, 3apa’KEHHBIE CEPO-
YepHBIM TPUOKOM, IMIH(EPHBIC U KEIE3HBIE KPBIIIN, ITOKPHITHIE MXOM M P>KaBUMHOM,
opa)kasicb 0JJHO00OPa3MIo U yOOTOCTH apXUTEKTYPHBIX (POpM.

B TO xe BpeMsi pOCCUHUCKMMM YYEHBIMU M TE€XHOJOraMu pa3paboTaH MIMPOKUI
ACCOPTUMEHT KpPAaCHBBIX, JICLIEBBIX, JOJITOBEYHBIX OTHECTOMKHUX "
AHTUCENTUPOBAHHBIX MAaTEpPUATIOB, KOTOpPbIE MOTYT OBITh HCIOJB30BaHbI IPHU
MacCOBOM CTPOMTENBCTBE M PEKOHCTPYKIMU JACPEBSHHBIX JIOMOB [UIS JIFOJEH
cpeaHero jnocratka. B HacTosiee BpeMs pa3paOOTUYUMKU U (PUPMBI-U3TOTOBUTEIH
3aHUMAIOTCSl OPraHU3ALMENR MACCOBOTO NMPOU3BOACTBA OTEYECTBEHHBIX OTIEIOYHBIX
marepuanoB X XI Bexka.

Ilpobnema cnusxcenusn cevecmoumocmu MJ]/]. Kpaiinee y00KeCTBO BHEIIIHETO
BH/a U BHYTPEHHEW IUIAHUPOBKU ACPEBSIHHBIX CTPOCHUU B 3HAYUTEIBHOM Mepe
BBI3BAHO OTPOMHBIM Pa3phIBOM MEXAY (PUHAHCOBBIMU BO3MOKHOCTSMHU HACETICHUS U
OTIIyCKHOM II€HOM Ha TOTOBBIE JIOMAa U CTPOUTENbHBIE MaTepuanbl. [0 pacueram
SKOHOMHCTOB, CHUYKEHHE CEOECTOMMOCTH U OTITYCKHOM LIEHbI OYAET CIIOCOOCTBOBATH
3HAYUTEILHOMY POCTY 00OBEMOB MPOJAXK Ha MOTPeOUTETHLCKOM pbiHKe. Ha mpakTuke
JI0Ka3aHa BO3MOKHOCTh yMeHbIIeHus Ha 30-50% ceGecToMMOCTH U OTIYCKHOM LIEHbI
Ha OOJIBUIMHCTBO CTPOMUTENBHBIX MaTepuaioB, HEOOXOAUMBIX [UIsI COOPY>KEHUS
MaJIOATAXKHBIX JIEPEBSHHBIX JIOMOB. Takoe CHMKEHUE JOCTUTAETCs 3a CYET IIMPOKOTO
UCITOJIb30BaHUS MPHU U3TOTOBJIEHUN CTPOUTEIBHBIX MATEPUAIOB KPYIHOTOHHAXKHBIX
OTXO0/I0B IPOMBIIIJIEHHOIO IPOU3BOJACTBA (IIPEXKAE BCETO OTXOAOB JIECONMWIECHUS U

JepeBOOOPAOOTKH), a TAKKE OTPAOOTAaHHBIX ABTOIMOKPHIIICK, CTEKIIO00s U JIp.



HAYYHO-TEXHUYECKHE PEIHEHUS 110 CO3JAHUTIO
IKOJIOI'MYECKHU YUCTBIX CTPOUTEJIBHBIX MATEPHUAJIOB U
BCIIOMOTI'ATEJIBHBIX COCTABOB

OCHOBHBIM  MpENATCTBHEM JUISI Pa3BUTHSL CTPOUTEIBCTBA HKOHOMHYECKHU
JNOCTYIHBIX  JIEPEBSHHBIX  JIOMOB  SIBJIIETCSI ~ OTCYTCTBUE  OTEUYECTBEHHOIO
IIPOU3BOJICTBA KOHKYPEHTOCIIOCOOHBIX JKOJIOTHYECKHU 0€30MacHbIX
JPEBECHOIUINTHBIX MAaTEPUAJIOB U yTEIUIUTEIIEH.

B nocnemnue romst I'VII HUIIM "Hayucrampaptaom-I'mnponecnpom” B
COZIPY’KECTBE C PSJIOM HAYyYHO-HCCIENOBATEIbCKUX M IPOEKTHBIX OpraHU3alui
BbinosiHeHbl HUOKP 1o co3panuio mmpoKoro acCCOpTUMEHTa 3KOJIOTMYECKH YUCTBIX
OrHe- U OMOCTOMKHX JOJITOBEYHBIX CTPOUTEIBHBIX MaTepuanoB st M/IJI, B Tom
Ylyclie Ha OCHOBE [JPEBECHHbI U JIPEBECHBIX OTXOJOB, pa3paboTKe HOBBIX
KOHCTPYKIIMHA M  apXUTEKTYpPHO-CTPOUTENBHBIX pEHIeHUH i1 JEpEeBSIHHOTO
JOMOCTPOEHHMSI, @ TaKKE€ METOJUMK BBICOKOTOYHOIO 3KOJOTMYECKOTO KOHTPOJIA.
Kpome Toro, cosmanbl Hay4yHblE€ 3a7€libl B OOJACTH IMPOU3BOJCTBA IKOJIOTHUYECKU
0e30MacHbIX CBS3YIOIIMX JUISI M3TOTOBJIEHUS JIPEBECHOIUIMTHBIX MAaTepuajoB U
MUHEPAJOBATHBIX YTEIUIMTENCH, a Takke HOBBIX 3(P(PEKTUBHBIX YTEIUIUTENCH U3
JPEBECHBIX OTXOJIOB.

B coorBerctBum ¢ nporpammon paszsutua MJIJI nwa 2001-2005 rr.,
paspaborannori ['YII HUIIM "Hayucranmaptaom-I'unponecnpom" ¢ ydacTuem
aAMUHUCTpalMii cyObekToB Poccuiickoit @eaepanun, cymmapHas NOTpEeOHOCTH B
SKOHOMHUYECKH JIOCTYIHBIX JIEPEBIHHBIX JIOMaxX 3aBOJCKOro nsrorosinenus B 2005 r.
cocTaBuT 3538 ThiC. M 0011[eH TUIOIIAIH.

JUis M3rOTOBIIEHUSI NIEPEBSHHBIX JOMOB B YyKa3aHHBIX O0ObeMax mNOTpedyeTcs
cienyomiee  KoaudecTBO  3(Q(EKTUBHBIX  JAPEBECHOIUIUTHBIX  MaTepHalioB U
YTEIIATEIICH:

« 18 MIIH. M IPeBECHOBOJIOKHUCTBIX IUTHT CTPOUTENHHOTO HA3HAUCHNS;

2 .
* 57,7 TBIC. M” CTPOUTENHHOU (haHEPHI;



* 65,3 THIC. M" JIPEBECHOCTPYKEUHBIX ITHT U3 KPYIHOPA3MEPHO#H
OpPUEHTUPOBAHHOU CTPYKKHU;

« 7,3 MitH. M° 53GDEKTHBHBIX YTEILIATENCH.

[IpenycMarpuBaeTcs NOPUOPUTETHOE Pa3BUTHE I HYXKJ JCPEBSIHHOIO
JOMOCTPOEHHUS IIPOU3BOICTBA KOHCTPYKLMOHHBIX U 00JIMIIOBOYHBIX
JIPEBECHOIUIUTHBIX MaTepUaJOB CTPOUTEIBHOTO Ha3HAYECHHs Ha JEHCTBYIOLIUX
3aBOJIaX, BBIITYCKAIOIMIMX JPEBECHOBOJOKHUCTBIE U JPEBECHOCTPY>KEUHBIE IUINTHI,
3((PEeKTUBHBIX MHUHEPAJIOBATHBIX YTEIUIUTENEH Ha ACUCTBYIONIMX 3aBOJaxX IO
IPOM3BOJICTBY MHHEPAJIOBATHBIX M3JEIUH, a Takke 3(P(EKTUBHOIO YTEIUIUTENS U3
JPEBECHBIX OIWJIOK Ha JECONMWIbHO-AEPEBOOOPAOATHIBAOIINX MPEANPUATHIX U
NPEANPUATUAX, U3TOTOBISIOIINX MAJIOATAXKHBIE IEPEBSIHHBIE I0MA.

[ToTeHManbHbIE BO3MOYKHOCTH OTE€UYECTBEHHBIX 3aBOJOB I10 IPOU3BOJICTBY
IPEBECHOIUIUTHBIX MaTepUalOB M  YTEIUIMTEIEH IO3BOJISIIOT  YIOBJIETBOPUTH
HOTPEOHOCTh JAEPEBSIHHOTO JOMOCTPOCHHMS B OTHX BHJAAX NPOAYKIHHA KakK IIO
KOJIMYECTBY, TaK U IT0 KAYECTBEHHBIM XapaKTEPUCTUKAM.

VYuursiBas poOIeMbl HKOJIOTUYECKOM OMaCHOCTHU OTEUECTBEHHbBIX
CUHTETHYECKUX CMOJI, TPHUMEHSIEMBIX B IPOMU3BOJACTBE JAPEBECHOIIUTHBIX
marepuainon, I'YII HUIIN "Hayuctangaptaom-I unponecnpom" pazpadborasl METOIbI
paauKalbHON JETOKCHMKAaUU KapOamuaohopMaibAeTHAHBIX CMOJd. B pesynbrate
KOHLIEHTpaLus dopmanbaerunaa B JNETOKCULIUPOBAHHBIX
KapObamMua0popManbAETUIHBIX CMOJIAX M JPEBECHOIUIUTHBIX MaTepuanax Ha HX
OCHOBE CHU3MJIACh B 3-7 pas.

JUis  mpupaHus — OPEBECHOIUIMTHBIM — MaTepualaM  OrHECTOMKOCTH U
ruApooOHOCTH pa3paboTaH psAl HOBBIX BBICOKOA(()EKTUBHBIX AHTUIIUPEHOB H
ruapohooU3aTOPOB.

HoBele pa3paboTku 1O JEeTOKCHKAaMM KapOaMuao(opMaibAETUAHBIX CMOJI,
CO3/IaHHI0 AHTUCENTHKOB, AaHTUIUPEHOB U ruApodoOu3aTopoB BIEPBHIE B
OTEUECTBEHHON IPAKTUKE OTKPHIBAIOT HEOTPAHWYEHHBIE BO3MOXHOCTH  JUIA
IPOMBIIIIEHHOTO OCBOEHHUS Ha JCHCTBYIOUIMX NPEANpUATUAX (IPU MUHUMAJIbHBIX

HMHBCCTHUIMOHHBIX 3anaTax) MMPOU3BOACTBA IMHUPOKOIo aCCOPTUMECHTA 3KOJIOTHUICCKHU



0€30MacHBIX JPEBECHOIUIUTHBIX MAaTEPHAIOB  CTPOUTEIHHOTO HA3HAYCHUS -
KOHCTPYKI[MOHHBIX, OOJIMIIOBOYHBIX, TEIUIOM3OJSMOHHBIX. B pesynbrate Oypaer
pelieHa npobiieMa MOBBILIEHUS SKOHOMUYECKON JOCTYIMHOCTH AEPEBSHHBIX TOMOB
Ul IIUPOKUX CJIoeB HaceineHus. Kak mOKa3pIBalOT pacueTbl, NPUMEHEHHE B
KOHCTPYKIMSX JIE€PEBSHHBIX TOMOB APEBECHOIUIMTHBIX MaTEPUAIIOB B3aMEH LIEIbHOM
JpeBECHUHBI 00ECTIEYNBACT CHIKEHUE UX Ce0ECTOMMOCTH: IS TOMOB U3 JIEPEBSIHHOTO
6pyca WIH OLMIMHIPOBAHHBIX OpPEeBEH - He MeHee deM Ha 75 py6/M’ obmieit
IJIOIIAAU, a JJIsl JEPEBSHHBIX MaHENbHBIX JOMOB 4 He MeHee uem Ha 130 py6/M2
oOwel miomaam.

Opranuzanusi NPOU3BOJICTBA OSKOJOTUYECKH O€30MACHBIX APEBECHOITUTHBIX
MaTepHaIoOB CO 3HAYUTENbHO Oo0Jiee HU3KUM, YeM B 3apyOeKHbIX aHajorax,
cojJepaHueM CcBOOOMHOTO  (opManmpiaeruga  IMO3BOJUT  TAKKE  ITOBBICHTH
KOHKYPEHTOCIIOCOOHOCTh TaKUX MAaTEPHUAIOB HA MUPOBOM PBIHKE, YBEJIHUYUTH 00bEM
UX MPOU3BOJICTBA U SKCIIOPTHHIC MOCTABKH.

HeocnopuMo mpeumymiecTBO nmpuMeHeHHsT KapOaMu10(hopMalibIerHaHBIX CMOJ
C TMOHWXEHHbIM B 3-7 pa3 coaepkaHueMm cBoOOAHOro (opmanbaeruga B
MPOU3BOJICTBEHHBIX YCJIOBUSX MNPEANPUATHI-TIPOU3BOIUTENEH IPEBECHOIUIUTHBIX
MaTepuasoB, y KOTOPBIX IMOSBISETCS BO3MOXKHOCTh YJYUIIWTh YCIIOBHS Tpy/la
paboTaroMX U COKPATUTh PACXObl HA OYMCTKY BO3/TyXa OT BPEAHBIX BEIOPOCOB.

Onnum u3 Hanbonee F(h(PEKTUBHBIX MyTeHl pemieHus] MpoOJIeMbl KOMIUIEKCHOTO
UCIIOJIb30BAHUSI  OTXOJOB  JEpPEBOOOPAOOTKM  SIBISIETCS MPUMEHEHHWE UX B
MPOU3BOJICTBE JKOJOTUYECKHM YHUCTBIX JICIIEBBIX CTPOUTENBHBIX MaTEpPHUaJOB:
TEPMOOJIOKOB M3 ONMUIKOOETOHa W apOoiMTa JUisi MalO3TaXKHOTO JOMOCTPOCHHUS
(cTpouTenbcTBa KOTTEIKEH, Jad, rapaxeu, CKJIaJ10B, pa3IUYHBIX
CEJIbCKOXO3SIIICTBEHHBIX IOCTPOEK), TEIUIOM3OJALMOHHBIX IUIMT W3 OMNWIOYHO-
CTPY)KEUHBIX CMECEH B KOMIO3UILMHU CO CBS3YIOIIMMH, NPUAAOIIMMHA UM BJIaro- u
OTHECTOWKOCTh, YCTOMYUBOCTD K IJICCEHH U TPUOKaM.

CteHOBbIE MaTepHallbl U3 ONMWIKOOETOHA U apOOJHTa SIBISIFOTCS SKOJOTUYECKU
YUCThIMU. brarogapsi coyeTaHuI0 CBONCTB JAPEBECHHBbI M KaMHs 00€CIEeYMBAIOTCS

HGO6XOI[I/IMa51 IMPpOYHOCThb, XOpomasa TCIUIO- W 3BYKOU3OJAOHA, MOPO30- U

9



OTHECTOMKOCTH CTPOUTEIILHBIX KOHCTPYKIIUH. ITo CpPaBHEHHUIO c
KEepaM3UTOOETOHHBIMU M3JENIUAMU U KHUPIUYOM MaTepHuajbl U3 ONMUIKOOETOHA U
apOonMTa OTJIMYAIOTCS TOBBIIIEHHOM TEIUIO3AlUTOM, XOpOILIO PEryJIHPYIOT
TEIJIOBJIAKHOCTHBIN PEKUM IIOMELICHUN, JIETKO IUJIATCA U TBO3IATCS.

B Tabmuue mnpuBeeHBl OCHOBHBIE XApPAaKTEPUCTUKM  TEPMOOJIOKOB U3

onwiIKoOeToHa 1 ap0oJIMTa B CPAaBHEHUU C APYTMMH CTPOUTENBHBIMA MaTepUaIaMHu.

MaTenma [ImoTHOCTS, IIpouHocTs Ha TernnonpoBOIHOCTS,

P KO/M cxatue, MIIa Bt1/(M-K)
Kupnuu kpacHbiit 1700-2000 5-10 0,4-0,5
Kupnnu cuimkatHbii 1750-1800 7,5-15 0,5-0,55
ITeckoOeToH 1700 10 0,4-0,5
Tepmobaor w3 650-750 2,5 0,12-0,18
apOonuTa
Tepmobnox w3 980-1100 25 0,26
OIMMJIKOOETOHA

JUid mpou3BOACTBA TEPMOOJIOKOB U3 OMMJIKOOETOHA M apOOIMTa MPUMEHSIOTCS
MUHEPAJIBHOE CBS3YIOIIEE B KOMIIO3HUIIMH C IMOJIUMEPHBIMU 100aBKAMH U Pa3IMYHbIC
BUJIbI IPEBECHBIX OTXOJIOB: OMWJIKH, LIeNa U ApoOJIeHKa, 00pa3yrolasics B Npolecce
JIECONUIIEHUS U 1E€PEBOOOPAOOTKH.

[Ipu M3roTOBIEHUM MyCTOTENIBIX TEPMOOIOKOB U3 OMMIKOOETOHA 3aIOJHUTENIEM
CJIy’KaT OIWJIKM U IECOK, a IPHU UCHOJIb30BaHUM apOoJiuTa - IIena UiIu JpoOJieHKa
(Oosee KpymnHBIM 3alOJHUTENb), MO3TOMY OJOKM M3 apOOJHMTa H3rOTOBIISIFOTCS
HIOJIHOTEJIBIMHU.

CTeHbl W3 JIETKUX JI€pEBOOETOHOB BJABOE TOHbILE KUPIUYHBIX, BO3BEJIECHUE HX
BO3MOXHO B JII000€ BpeMs rojia, Ipy Mepenagax TeMIEepaTyp CTEHbl HE OTIIOTEBAIOT,
00ecneurnBalOT  XOpOLIYH 3BYKO- M TEIUIOM3OJSLUIO, HE IPEHATCTBYIOT
BO3lyXOOOMEHY U MapONpPOHUIAEMOCTH, O0JaJal0T NOBBIILIEHHBIMU OTHE- U

OMOCTOMKOCTBIO, JOJTOBEYHOCTHIO.
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OrsecToMkocTb CTE€H M3 apOOJMTOBBIX KaMHEH, O(aKTYpEeHHBIX LEMEHTHO-
MeCYaHbIM PaCTBOPOM, cOcTaBJsieT 2 4 (rpu ToimuHe cteH 200 MMm).

TepMOoOIOKM M3 JErkKux JAepeBOOCTOHOB MMEIOT MAapOYHYIO IPOYHOCTh Ha
cxarue M25 u M35, knacc no npounoctu B1,5 u B2,0, Mmopo3ocrtoiikocts F235,
terionpoBoaHocts 0,12-0,26 B1/(M:K), uro Oonee wem B 2 pa3a HUXKE, YeM Yy
kuprnuya. CTeHbl M3 TEpPMOOJIIOKOB Ha OCHOBE JIETKHUX J€pEeBOOETOHOB B 2 pasza
TOHBIIIE, YEM U3 KUpHHU4ya (IpHU yCIOBUU BbINOJIHEHUS HOBbIX TpeOoBanuit CHull II-
3-79* "CrpourenbHas TEIUIOTEXHHUKA").

HckmounTenbHo BaXkHasi OCOOEHHOCTh CTPOMTEIBHBIX KaMHEH 3aKJII04aeTcsi B
BO3MOXHOCTH MX TIOBEPXHOCTHOM OTAEJIKH Pa3HOOOPA3HbIMU OTIEJIOYHBIMU
COCTaBaMH - OT LITYKAaTYPHBIX U LEMEHTHO-IIECUYAaHbIX PACTBOPOB JI0 JI€KOPATUBHOM
KPOIIKK (KUPIUYHOM, MPaMOpPHOH, TPAHUTHOW) B KOMIIO3UIIMM C aKPUJIOBBIMU
CBA3YIOIIMMH W NUIMEHTAMH. YKa3aHHbIE COCTAaBbl NPOYHO YJEPKUBAIOTCS Ha
LIEPOXOBATON TOBEPXHOCTU ITUX KaMHEM.

HoBas, He wumeromas aHaJOroB KOMIUIEKCHAsh XUMHYecKas Jo00aBKa,
npuUMeHsieMas Uil HEUTpaau3allMd caxapoB B JPEBECHOM 3allOJHUTENE IIpH
IIPOU3BOJICTBE CTPOMUTEIIBHBIX KaMHEH, OJHOBPEMEHHO CIIY)KUT AHTHCENTHKOM H
anTunupeHoM. Kpome Ttoro, 3a cuer oOpa3oBaHUs Ha NOBEPXHOCTH JIPEBECHBIX
YacTUIL] JUOKCHUJA KPEMHHMS OHA MPENATCTBYET NPOHWKHOBEHHUIO THIPOKCUAA
KaJbllMsg B Maccy JPEBECHOrO 3arlOJHUTENS U, TaKUM OOpa3oM, BBINNOIHSIET POJib
YCKOPUTEIS TBEPACHHUSA LIeMeHTa. JTa J00aBKa CIIOCOOCTBYET CTAaOUIN3aIlMU CBOMCTB
JPEBECHOI'O 3aIOJHUTENS U 3aIIMTE €ro OT BO3ACHCTBUSA BOJBI, OTHA M Pa3Iu4HbIX
MHUKpPOOPTaHU3MOB.
31aHusl, TOCTPOCHHbIE M3 TEPMOOJIOKOB Ha OCHOBE JIETKUX JEepEeBOOETOHOB,
COUYETAIOT IPOYHOCTh KUPIMUYHBIX IOMOB C TEIJIOM U TUTUEHUYHOCTBIO JEPEBSHHBIX
ctpoenuii. [Ipu 3TOM TEpMOOIOKM M3 JETKHX JEPEBOOETOHOB JIEHICBIIC KUPIHUYA U
XBOMHOTO Opyca, a CTOMMOCTh | M’ KJIaJKM U3 3THX TePMOGIOKOB B 4 pa3a HIKe,
yeM H3 Kdprnuua. Bpems, 3arpaunBaeMoe Ha Kiaiaky | M° TepMOOJOKOB, Kak
MHUHHMYM B 4 pa3a MeHbIIe, 4eM Ha KJIaaKy | M’ KHpIHuya, TaK Kak OJHMH TepMOOIOK

I10 O6’[)CMy COOTBCTCTBYCT BOCbMHU OOBIYHBIM KHpII4aM.
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TepmoOsiokn  Jjlerdye,  JelIeBlie W TEIJee  KUpNHUYa,  OTJIMYAKOTCSA
yI00OYKIaJAbIBAEMOCTBI0O M TEXHOJOTHYHOCTHIO,  SIBJSIOTCA  YHHUKAJIbHBIM
CTPOUTEJILHBIM MaTepuagoM [JIsi HAJICTPOMKH MaHCAPJHBIX JTaXeh CTapblX U
PEKOHCTPYUPYEMBIX 3IaHUU.

CteHOBbIE TMyCTOTENbIE TEPMOOJIIOKM U3 ONWIKOOETOHA HMEIOT pa3Mephbl
390x190x188 mm B coorBerctBUM ¢ ['OCT 6133-84. IIyCTOTHOCTH MX COCTaBIISIET
30%. Takue TepMOOIOKM TIpPEeIHA3HAYECHBI [JI1 BO3BEACHHS HAPYXKHBIX CTEH
MaJOATAXHBIX  JKWJIbIX  3JaHUi,  rapaxeu,  CKJIaJ0B, MHUHHU-Mara3uHOB,
XO3SIMCTBEHHBIX MTOCTPOEK.

[leperopoounbie MycTOTENbIE OJOKH U3 OMMIKOOETOHA C MYyCTOTHOCTHIO 25%
JUISL BO3BEJCHUS BHYTPEHHUX MEPETOPOJIOK B JKIJIBIX 3[IaHUSX 00J1aJal0T BRICOKUMU
3BYKOU3OJUPYIOIIMMU CBOMCTBAMHU M MOTYT UCIIOJIb30BAaThCSl B KAUECTBE HAPY KHBIX
MaJIOHarpyKEHHBIX CTEH X031 CTBEHHBIX MOCTPOEK.

[TonHOTENBIE TEPMOOJIOKH W3 apOoiHMTa NMpEeIHA3HAUYECHbI I BO3BEIECHUS CTEH
MaJIOOTAXKHBIX  CTPOCHUM, HAJICTPOMKM  MAHCApAHBIX JTAXEW CTapplX W
PEKOHCTPYUPYEMBIX 37aHUM.

[Ipu BO3BEACHUU OJTHO- U ABYXATAXKHBIX JIOMOB M KOTTEIKEH MOKET OBbITh YCIIEIIHO
UCIIOJIb30BaH HCKYCCTBEHHBIA TEIUIbI KaMeHb (Tak Ha3bIBa€MbIil '"COCHOBBIN
kaMmeHb'"). [ITOTHOCTh M TEIIOM3OJSIMOHHBIE CBOMCTBA STOr0 HOBOTO Marepuasa
AQHAJIOTMYHBI [MOKA3aTeIsAM CyXOW XBOMHOW JIPEBECHUHBI, a4 TI0 IPOYHOCTH HA CHKATHE
OH He ycrynaer kupnuuy. CouyeTaHHe BBICOKMX IMPOYHOCTHBIX XapaKTEPUCTHK
MaTepualla ¢ HU3KUMH IUIOTHOCTBIO M TEIUIONPOBOJHOCTBIO JIOCTUIAETCS 3a CYET
UCIIOJIb30BaHUsl B KOMIIO3UIIMM "COCHOBOTO KaMmHs" MOMUMO 1ieMeHTa mapku 500
CHEeUaIbHOTO HaIOJIHUTETIA, IPEICTaBIISAIOIIETO coOoit MIPOYHBIE
3aMKHYTOSIYEHUCThIE MUHEpadbHble MUKpocheprl ¢ BHemHuUM auamerpom 200-500
MKM. AKTHUBHasi MOBEPXHOCTh MHKpocdep crocoOHa B TEUEHHUE JIUTEIHHOTO
BPEMEHU B3aUMOJCIHCTBOBaTH C LEMEHTHBIM CBS3YIOIIUM (OCOOEHHO IpHU
MOBBIIIEHHON BIIAXKHOCTH), YTO OOYCIIOBIMBAET yBEIMYCHUE MPOYHOCTH Marepuaia

B IIPOLIECCE IKCIUTyaTallMU 31aHUN U COOPYKEHUM.
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Texnonorus nomydeHus: 1 (HOPMOBAHUS UCXOIHON Macchl OJIM3Ka K TEXHOJIOTHH
U3TOTOBJICHUS OOBIYHOTO OETOHHOTO KaMHS, a OCHOBHOE OTJIMYUE COCTOUT B OoJee
BBICOKOM BS3KOCTHM Maccbl. MuHepalibHble TMOJble MHKpOcepbl ¢ aKTUBHOMN
MMOBEPXHOCTHIO, HACBHINIHAS TIJIOTHOCTh KOTOPBIX M3MeHseTcs oT 200 go 250 KF/M3,
MOTYT OBITh MMOJY4EHBl B KPYMHBIX MacmiTabax B pa3IUYHBIX PErHOHAX CTPaHBI
yTEM U3BJICUYECHUS U3 HIMPOKO PACIPOCTPAHEHHBIX KPYITHOTOHHAKHBIX OTXOOB.

Coznanne KOM(OPTHBIX YCIOBHM MPOXXKUBAHUS B MAJIOATAKHBIX JEPEBSIHHBIX
JoMax JIIOObIX THUIOB M PAalMOHAIBHOE PACXOJOBAHHME DHEPTUU 3aBUCAT TJIABHBIM
oOpazoM 0T d3(PPEeKTHBHOCTH W Ka4eCTBAa TEIUIOM3OJISIIIMOHHBIX AJIEMEHTOB
KOHCTPYKIMI. OCHOBHBIE TpeOOBaHUA K Kauye€CTBY TEIUIOM3OJSIUU OMPEIEISIOTCS
ko3 puLieHTOM TEIJIONPOBOAHOCTH U HOPMHUPYEMBIM TEPMUYECKUM
CONPOTUBJIEHUEM CTEH, YTO U YUUTHIBAETCS, IIPEXKAE BCETO, IPU NPOECKTUPOBAHNUN U
CTPOUTENIBCTBE MAJIOATAKHBIX IEPEBSIHHBIX IOMOB.

C BBeAeHMEM HOBBIX TpPEOOBAHMUN CTPOUTEIBHBIX HOPM U MPABWI IO
NOBBIIIEHUIO YPOBHS TEILIO3AIIMTHl OTrPaXKIAOIINX KOHCTPYKLMHM >KWIBIX 3JaHUI
3HAUUTEIBLHO BO3pOCIAa NOTPEOHOCTh B TEIUIOM3OJISLUMOHHBIX Marepuanax. Tak,
CTEHBI JIEPEBSIHHBIX JOMOB U3 Opyca WM OUMIMHIPOBAHHBIX OPEBEH, CTPOSIIUXCS B
cpeaneil nonoce Poccun, MOMKHBI UMETh AOMOJHUTENBHBIA CIOW TETUIOU30JISIIIUN
tommuHOoW 100-150 MM, a TONIIMHA CTEH NEPEBSHHBIX IMAHENIBHBIX M KapPKACHBIX
noMoB yBenauuupaetcs ¢ 130-140 go 200-270 mm.

Hcxong W3 3TOro posib TEIJIOM3OJIALMOHHBIX MaTepuaioB B (OpMUPOBAHUU
TaKUX TOTPEOUTENBCKUX CBOWCTB  JKWJIBIX JOMOB, Kak d3(QQEKTUBHOCTD
TEIJI03aIIMThI, IKOJIOTHYEcKasi U MoKapHasi 0€301acCHOCTb, JIOCTYIHAsI CTOUMOCTh U
JOJITOBEYHOCTh, PE3KO BO3pOCIa.

Cpenu TEemIon30JALMOHHBIX MaTepUaIoB BOJIOKHUCTOW CTPYKTYphbl Haubosblee
pacrpocTpaHeHue B Poccun noiaydusii MUHEPAJIOBATHBIE TUIMThI HA CUHTETUYECKOM
(penondopmanbaerugHoM U KapOoamMuaodopmManbAETUIHOM) H  OUTYMHOM
CBSI3YIOIIUX, MUHEPAJIIOBATHBIE MAThl CO CBS3YIOUIUMM, MPOIIMBHbIE MaThl. B 1999 .
GBLIO IIPOU3BENCHO 5,4 MIIH. M° TEILION3O0ISALHOHHBIX MATEPHAIOB U3 MUHEPAIHHOIO

BOJIOKHA. B mocnenHue roapl ONpenereHHOE paclpOCTPAHEHUE IMONYYWIH TaKkKe
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TEIJIOU3OJSLIMOHHbIC IUIUTBI M MAaThl M3 CTEKJIOBOJIOKHA M  YJIBTPATOHKOIO
0a3a71bTOBOIO BOJIOKHA.

[TapayuienbHO € pa3BUTUEM TEXHOJOTHMM M PACIIMPEHHEM HOMEHKIIATYPbI
BOJIOKHUCTBIX TETUIOU3O0JISIIITUOHHBIX MaTepuanoB ¢ Hadalia 60-X roJ0B MHTEHCHUBHO
pPa3BUBAJIOCh IMPOM3BOJCTBO PAa3HOOOpPA3HBIX yTEIUIMTENed M3 IEHOIJIACTOB
(BCIIEHEHHBIX TEPMOIUIACTOB M PEAKTOIUIACTOB). M3 MEHOIIACTOBBIX YTEIIUTENICH
npeoOnanamuM Mo o0beMy CTajl TMEeHOMOJUCTUPONI B BHJE TUIUT (B OCHOBHOM
tonmuHo 50 wmm). OTHOCUTENBHO IIMPOKOE PACHPOCTPAHEHUE TMOJTYUYUIIU
CTPOUTENIbHBIE  TEHOIUIACTBI HA OCHOBE JKECTKUX  IICHOMOJUYPETAaHOB U
neHogeHomiactoB.  [MOTHOCT,  yKa3aHHBIX  Pa3HOBUJHOCTEH  yTeIUIUTeNen
M3MeHsieTCs B auanasone ot 15 no 80 kr/m’ , @ TermIonpoBOAHOCTH - OT 0,035 g0 0,05
Bt1/(Mm-K).

[TenodenommacTsl Mpou3BOAATCS B Poccuu Kak B BUJE TOTOBBIX TUIAT TOJNIIUHON
50 MM, Tak ¥ B BHJIE 3aJMBOYHBIX KOMIIO3ULMMI, UCIIOJIb3YEMBIX IPU HU3rOTOBICHUU
TPEXCIONHBIX COHJIBUY-TIAHETIEH.

KecTtkre neHonoNnypeTanbl Kak yTEIJIUTEIN HE HAILIW [IHPOKOTO MPUMEHEHUS
B OTEYECTBEHHON CTPOUTENILHOM MpAaKTHKE, MPEeXAEe BCEro M3-3a CIabopa3BUTOU
0a3bl MPOU3BOJICTBA JUU30LIMAHATOB U UX BHICOKOU IIECHBI.
B 70-80-€ roasl 10BOJIBHO MIMPOKOE PACIIPOCTPAHEHUE KaK B HALIEH CTpaHe, TaK U 3a
pyOEXKOM MOJYYWIM TEIJIOU30SIMOHHBIE MaTepUalibl Ha OCHOBE BCIICHCHHBIX U
OTBEPXKIEHHBIX KapOamMuao(opManbIeTHIHBIX CMOJ, KOTOpbie ObUIM B 2-4 pasa
JelIeBlI€  TNEHO(PEHOIUIACTOB,  IMEHOMOJHUCTUPOJa U TEHOMOJINYPETaHOB.
Kapbamugodpopmanibaeruinple MEHOIUIACTHl HCIOJIB3YIOT B OCHOBHOM B BHJIC
3JIMBOYHBIX KOMITO3UIIUH, IJIOTHOCTh KOTOPBIX MOCJIE OTBEPKIACHUS COCTaBIsIeT 15-
30 kr/m’. M3BeCTHBI TakKe IUINTHBIC MATEpPHATbl HA OCHOBE BCIICHEHHBIX
kapOamugopopmanpaeruaHbix  cMoi  TommmHOM S50 w100 MM, KOTOphIe
XapaKTepU3yITCs MIOTHOCTHI0 120-130 kr/M’, TemmonpoBoxHocThio 0,065 Br/(M-K)
U IpoyHOCThIO Ha cxkarue 0,15 MITa.

B wmupoBon mnpaktuke MJIJ] mHpOKO NPUMEHSIOT TPEXCIOWHBIE MAHEIU C

OOIIMBKAMU U3 NPOPUIMPOBAHHON OLMHKOBAHHOW CTalM, allOMUHUEBBIX CILIABOB,
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IUIOTHBIX APEBECHOCTPYKEUHBIX U APEBECHOBOJIOKHUCTBHIX IUIMT U Jp. B kauecTtse
YTEIUIUTENS. B OTUX KOHCTPYKIMSAX HCIOJB3YKOT BCE BBILICIIEPEUNCICHHbBIC
NIEHOIIJIACTHI.

Pazsutne MJIJI u pacmpeHue NTpOW3BOJACTBA U MOTPEOJICHUS PA3ITHUUHBIX

TETMJIOU30JIALIMOHHBIX MaTEpPUAIOB CIIOCOOCTBOBANM YTIIyOJIEHUIO MPEACTABICHUN O
KpuTepusx ux 3p(HEeKTUBHOCTH U 00JacTsaX mpuMeHenus. [Ipu BpiOope MaTepuanoB u
koHCTpykmuit mis MJIJI Bce Oomblliee BHHMaHUE YACHACTCS HSKOJOTHYCCKUM
acriekTaM. B crenuanbHOM JIMTEpaType, a 3aTEM U B IIPECCE CTANM MOSBIATHCA U
HAKaIUIUBaTbCS JAHHBIE O BPEOHBIX BEIIECTBAX, BBIACISIOMIMXCSA W3 PA3JIMYHBIX
CTPOUTEIBHBIX MAaTE€pPUAJIOB, B YACTHOCTH, U3 TEIUIOM3OJSIMOHHBIX (Hampumep, u3
NEHOMNOJUCTUPOJa, YTEIUIMTeNed, colaepkamux (GeHonpopMaabIeruiHble U
KapObamugopopMaIbAeTUIHbIE CMOJIBI). Psi  TETIOM30ISIMOHHBIX TEHOIIACTOB,
0COOEHHO Ha OCHOBE TMOJUCTUPOJA U TOJUYPETAHOB, MPEJCTABISAIOT CEPHE3HYIO
II0’KapOOITaCHOCTh HE TOJIBKO H3-32 MX TOPIOYECTH M BBICOKOM TEMIEPATYyphl
rOpAILIEro IJjaBa (MEHOMOJUCTUPOI), HO M H3-32 BBIJCICHHUS B IPOLIECCE TOPEHUS
TOKCUYHBIX BEIECTB (MIEHOMOJUYPETAH ).
Cy1miecTBeHHOE BIIHMSHUE DJKOJIOTHUECKUX (PaKTOpoB W TpeOOBaHUU MOKAPHOUN
0e30MacHOCTH Ha BBIOOP TEIJIOM3OJIALIMOHHBIX MaTepUaIOB U CTPOUTEIbHBIX
KOHCTPYKIIMI COBMNAJO MO BPEMEHU C MOBbINIEHHWEM B 3-3,5 pa3za TpeOoBaHMil K
TEIUIO3AlMTHBIM XapakTepucTukam 3nanuil B Poccuiickon ®enepanuu. Haunnas c
2000 r. HopMupyEMOE TEPMUUYECKOE cONPOTUBIIeHUE cTeH B M/I/[ B 3aBUCMMOCTH OT
KJIIMMATU4YECKOM 30HBI JIOJKHO COCTaBJISITH OT 2,32 (¥0KHBIE peruonsl) 1o 4,84
M>-K/BT (ceBepHble pernonsi). JUisi COOMIONCHHUS STHX HOPM MOTPeOyeTcs: KpaTHOS
YBEIIMYEHUE TOJIMUHBI TEIUIOU30JUPYIOIIMUX CIIOEB, YTO B Cllydyae IPUMEHEHHS
NEHOIIACTOB eule 0oJiee OCIOKHUT MpoOJIeMy SKOJOTMYECKOM U TOXKApHOM
0e30macHOCTH AHAJIOTMYHAsI CUTYalsl CKJIaAbIBAeTCs U B MUpOBOM npaktuke MJI/I,
B YACTHOCTH, B CTpaHax 3anagHoi EBpomnsl.

B nacrosimme Bpemss B crpaHax 3anagHoil EBponbl u Poccum HaOmropaercs
MOBBIIICHHBI HMHTEpEC K pa3pabOTKaM W TPOU3BOJCTBY TEIJIOM3OJISIIMOHHBIX

MAaTCpHUaJIOB Ha OCHOBC AOPCBCCHUHBI (IlpeBGCHaﬂ 9KoOBaTra, APCBCCHOBOJOKHUCTBIC
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IUIUTHI CO CBSI3YIOIIMM U 0e3 Hero ToimuHoi oT 10 g0 50 MM, KOMIO3HUIIMOHHBIE
IUIMTHBIE M 3aCBIIOYHBIE MaTepUalbl HAa OCHOBE XUMHUYECKH CKPEIJICHHBIX
OMMWJIOYHBIX OKaThIIeit). O0paboTka TakKMX MaTEPUAIOB HEIETYUUMH HETOKCUYHBIMU
AHTUIIMPEHAMHU U AaHTUCENTUKAMHU ITO3BOJISIET IPUIATH UM BBICOKYH) OTHECTOMKOCTD U
CTOMKOCTh K JCHCTBHUIO TPUOKOB C COXpPAaHEHHEM IOJHOM HDKOJIOTMYECKOU
0€30MacHOCTH.

VYkazaHHas TEHJEHIMsS HamOoJiee YETKO BBIABWJIACH Ha 16-H MeEXITyHapOIHOM
KOH(EpEeHUH MO JIePEBIHHOMY JTOMOCTPOEHHIO, poxoausiieil B 1997 r. B r. ['apue
(ABctpust). Tak, ¢dupma "Jluraa-Tpen" mpoaemoHcTpupoBasia TETI03((HEKTUBHBIC
JKOJIOTMYECKU YHUCTHIE JEPEBSHHBIE NAHEIU, B KOTOPBIX B KA4YECTBE YTEIUIUTEIA
UCIIOIb30BaHbl  JPEBECHOBOJOKHUCTBIC IUIMTHI, a OrHe3amuTa obOecredyeHa
TUTICOKAPTOHHBIMU JIncTaMU. Pa3paboTaHbl TEXHOJIOTUN THEBMO3AOIHEHHUS MTyCTOT
NaHEJIell DKOBATOW, a TakK€ IAKETUPOBAHHBIE YTEIUIUTEIIM HAa OCHOBE CYXOIO
npesecHoro BojokHa. ®upma "XAAC" npemioxkuna M30IUpPOBATH  IOJIBI
JIPEBECHOBOJOKHUCTBIMU TUIUTAMU CO CIOEM TUAPOU3OJISALUU.

B c¢Bsa3u ¢ HEOOXOOMMOCTBIO KOMIUIEKCHOM DSKOJOTMYECKOM 3allMUTHI KUJIBIX
noMemieHud B MJIJI BO3HHK MHTEpEC K TEIJIOM3OJALMOHHBIM MaTepUaliaMm,
OJIHOBPEMEHHO BBITIONHAOMMUM (GyHKIUIO myMonoryonienus. B M/l Taxke
VCIIOJIb3YIOTCSl MTAKETUPOBAHHAS TEIIO3BYKOM3OJSLMS HA OCHOBE JIPEBECHOW BAaThl,
TEIUIO3BYKOM3OJALMSA  MEXKIYITAKHBIX IEPEKPBITUM HAa OCHOBE YJIBTPATOHKHX
MUHEPATbHBIX BOJOKOH, a TAKXK€ BBICOKOIOPHUCTHIE NPEBECHOBOJIOKHUCTHIC TUIUTHI.
[Ipumenenue MarepuanoB Majoil TOMMHBI (10 12 MM) MO3BOJIIET CHU3UTH
WHTEHCUBHOCTH mymMa jo 20 nb (mpu Hopme 46 nb). Jlns MHTEHCHMBHOTO OTBOJIA
MapoB  BOJAbl W3  BHEIIHUX  CJIIOEB  TEIUIOM3OJSIIUOHHBIX  KOHCTPYKLHI
IIPEAyCMATPUBAOTCS NPOJOJBHBIE U TMONEPEYHbIC BEHTWIALIMOHHBIC KaHAaJbI,
CO371aBa€MbI€ MEXIY BHEIIHUM CJIIOEM TEIJIOM3OJISLMU U OOJUIIOBOYHBIM 3alUTHO-
JNEKOPATUBHBIM MaTEPUATIOM.

B Poccun B TeueHue mOCIEMHUX TSATH JIET WHTEHCHUBHO BEIyTCS paOOTHI IO

CO3JJaHHIO, IIPOU3BOJACTBY H IPHMCHCHUIO TCINIOU3OJIAIHUN W3 JIUIHOMATCPHAJIOB.
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Pazpaborana TEeXHOJOTHSI M OPraHW30BAaHO MPOU3BOJCTBO HKOJOTMUECKH YHUCTOM
JIPEBECHOM 3KOBATHI ISl TETIJIO3BYKOU3OJISIIMU CTPOUTEIIbHBIX KOHCTpYKunii B MI/1.

JlpeBecHasi 3KOBaTa MPEJCTaBIsET COOOM BBICYLIEHHOE LEUTIOJIO3HO-IPEBECHOE
BOJIOKHO, PAaCIyIIEHHOE€ JO COCTOSIHUSI KOPOTKOBOJIOKHHUCTOW BAaThl, U HWMEET

({1310 1185(§ (I)I/I?)I/IKO-TGXHI/I‘KDCKI/IG XAPAKTCPUCTUKHU !

TTI0THOCTb TIPH YIAKOBKE, KI/M ... .. eeueeeeeieeeeinnnnn 110-115
TII0THOCTD YKJIAJKH HPH UCTIOIB30BAHUM, KI/M ............ 45-64
Koaddurment rermonposogaoctu, Br/(M-K)............... 0,047
BasKHOCTB, %0, HE OOJEC. . ..vvvvveiieiee i, 12

YenemHo — mpoBogsTcs  pabdoThl IO OpraHM3aldd  IPOM3BOJCTBA
TEIUIOU30JIALIMOHHBIX 0J10KOB TONIKHON 50-100 MM nyTeM CKJIeMBaHUS B HECKOJIBKO
CJIOE€B JIPEBECHOBOJIOKHUCTBIX IUIMT TOJIIUHON 12-18 MMm.

[lepciekTuBHBIE PabOTHI MO CO3/IaHUIO JIMTHOMATEPHAJIOB OCYIIECTBIISIOTCS
I'VII HUIIA "HayucrannaptaoM-I unponec-npom". Tak, pa3paboTaH U roTOBUTCS K
IPOMBIIIEHHOMY IPOU3BOJICTBY HETOKCUYHBIN TPYIHOTOPHOYMIL
TEIUIOU30JIALIMOHHBIN MaTtepuan JIuenou3o1. 10 IIOTHBIA MaTepual U3 APEBECHBIX
BOJIOKOH, 00paboTaHHbIX HETOKCUYHBIM AHTUIIUPEHOM Huadoc "
BOJHOAUCIIEPCUOHHBIM CBA3YIOIIMM Ha OCHOBE TPYIHOTOPKOYErO0 HETOKCHUYHOTO
COIIOJIMMeEpA.

Texnuueckan xapakmepucmuka

TITOTHOCTD, KT/M v, 65-150
Koaddumument Teronpooanoct, Bt/(M-K).... 0,041
Kace roproYecTr. ....vvvvvvii i Tpyanoroprouunii

BHOCTOMKOCTD. oo et e, Y CcTOWYUB K JENUCTBUIO
JIEPEBOPA3PYIIAIOIINX U
IUIECHEBBIX TPUOKOB

["aGaputbl, MM:

b1 010702 ¢ DN 500,1000
1100710041 ¢ FR 500
X001 111170 ¢ N 50,100,125,150

ITomumo JOCTAaTOYHO H3BCCTHBIX TEXHOJIOTUM IMOJYUYCHHA TCINION3OJIAIMOHHBIX

MAaTCpUaJIOB U3 APCBCCHOI'O BOJIOKHA, B TOM YHCIIC 06pa60TaHHOFO Pa3IN9YHbIMHU
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XUMHKaTaMH, pa3paboTaHa OpPUTMHANbHAS TEXHOJIOTHSI W3TOTOBJICHHS 3aCHITHOTO
yremurenss  Tepoc-I'pan W3  TpaHyJIMPOBAaHHBIX  JPEBECHBIX  ONWIIOK  C
UCIIOJIb30BAaHUEM HETOKCHYHBIX, B3PBIBO- U M0Kap0oOE30NacHbIX BOJIOPACTBOPUMBIX
NOJIMMEPHBIX  CBA3YIOIIMX, AHTUCENTUKOB M  aAHTUNMPEHOB. IIpomsBoncrso
O0azupyercss Ha  UCIHOJIb30BAaHUU  CEPUHMHO  BBIMYCKAEMOI'O  OTEYECTBEHHOIO
000pyI0BaHMS.

3achIMHOM  TEIJIOM3OJSUMOHHBIA  matepuan  Tepoc-I'pan  oTnmvaercs
JKOJIOTUYECKOM YHUCTOTOW, YCTOWYMBOCTBIO K JIEMCTBUIO MHUKPOOPIaHU3MOB, HE

MOAAEP>KUBAET TOPEHUSL.

Texnuueckas xapakmepucmuxa

[IIOTHOCTD, KI/M, HE GOJEE. ...evvevereeeveseesneenennnnnn.. 180-200
TennonpoBoanocts, B1/(M-K), He 6omee .................. 0,06-0,07
CKUMaAeMOCTbh, %0, HE MEHEE ........ccvvvveeeevnneeeennnnn. 5,0
Pa3zMep TPaHYIL, MM ......oeeeveeveiiiiieeeeeiiieeeeeieeeeennnnne. 9-20

Marepuasl pekoMeHAyeTcs Jid TEIUIOM30JSUMUA CTEH W MEPEeKPbITUH Mpu
CTPOMTENBCTBE 3JaHUM U COOPYKEHUH JIFOOBIX TUIIOB.

Ilepepa®oTka qpeBeCHBIX ONWIOK B 3P(GEKTUBHBIM YTEIUIUTENb HA JIECONUIBHO-
JIepeBO00padaThIBAIONINX MPEANPUATHAX, a TAK)KE Ha NPEANPUITUAX IEPEBSIHHOIO
JOMOCTPOEHHMSI MO3BOJSET HE TOJIBKO PEIIUTh MPOoOJIeMy OOECHeueHus: MOCIEIHUX
COOCTBEHHBIM YTEIUIMTENIEM, HO U CIOCOOCTBYET CO3/aHUI0 OE30TXOTHBIX
POU3BOJICTB.

K »ddexTuBHbIM TEMI03BYKOU30ALUOHHBIM MPOKIAJI0YHBIM MaTepHuaiaM
OTHOCHUTCSI HETOKCHUYHBIM, HETOPIOYMU PYJIOHHBIM Marepuan Tennen. OCHOBOU €ro
CILY’KUT HETKaHbI CTEKJIIOXOJICT, U3TOTOBJICHHBIN U3 YJIBTPATOHKOIO CTEKIOBOJOKHA

U 1yOJMPOBAaHHBIN C METAITTIU3UPOBAHHOMN TIIEHKOM.

Texnuueckan xapakmepucmuka

TIIOTHOCTD, KI/M:eevveveeeeeeeeeeeeeeeeeeeeaenenne. 200

TermmonpoBoAHOCTH TIpu Temnepatype 25°C,
B1/(M-K), HE 6otee ......coceeeeeeevieiininennn... 0,05

I'pynna roprouectu I'l
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WNHpekc CHIKEeHNs YPOBHS yIapHOTO IIyMa

(npu Tonmuue 10 MM), ycIl. e11., He MEHEe........ 25
KoadduiiueHt 3ByKOMNOrioneHus Ha 4acToTe

2000 I'1, HE MEHEEC wevvveeeeeeeeeeeiiieeeeeeennnn.. 0,40

[HIUPUHA, MM .....ovvveeeeeiriieeeeesiciineevveeeeennnn.. . OT700 10 1400
TONIIAHA, MM ...oooeevveiviiiiieeeeeeeiiieeeeeieeeeeeee.. OT51015
JITUHA B PYJIOHE, M ...vvvveeeeeciiieeeeeeeeeeennnnen... OT 10 10 30

Tennen mnpenHazHauyeH JUisi TEIUIOU3OJISIIUM OCHOBAaHWUWM MAapKETHBIX U
JEPEBSHHBIX  TOKPBITUH, a TakXke  TEeIJIO3BYKOU3OJSIUU  MEXIYITaXHBIX
NEePEKPHITUI, BHYTPEHHUX MEPEropoJIoK U T. . OH 0OecrieynBaeT 3BYKOU3OISAIUIO OT
yAApHOTO IIyMa B IOMaX BCEX KaTErOpuil.

CnenunanucraMu ['VII HUIIN "HayucrtangaptaoM-I unponecnpom”
pa3paboTaHbl U BHEJPEHbI B MPOU3BOJICTBO MAaT€pHalIbl U OT/ACIIOYHBIE COCTABHI,
NO3BOJIAIOIIME  3HAYUTEIBHO  YIYYIIUTh  ACTETUYECKHE  XAPAKTEPHUCTUKU
MaJIO3TAKHBIX JICPEBSHHBIX 3aHUM.

B kadecTBe KpOBENBHOr0 Marepuayia sl KpPbIIl C YKIOHOM PEKOMEHIYETCs
KECTKUN pe3uHoriacToBelii Mmatepuan Yennap. OH nipeacrasiser co0oit 00beMHO-
dbopmoBaHHbIE (ITOJ] YEPEMUILY) TIIIACTUHBI, KOTOPBIE MOJIYYalOT U3 BEICOKOIIPOYHOTO,
MOpPO30- M BOJOCTOMKOIO CHHTETHMYECKOTO  MaTepuajia  METOJOM  TOpAYEero
IPECCOBAHUSA JIUCTAa HA TUAPABINYECKOM IpeccCe.

B cocraB marepuana Yermsiap BXOAST MOPOUIKOOOpPa3HbIE PE3UHOBBIE OTXO/IBI,
BTOPUYHBIE  TEPMOIUIACTHI,  HANOJHUTEIW,  MUTMEHThl,  AHTHUCTATHUK U
BBICOKOA()(PEKTUBHASI CMECh AHTUMHUPEHOB. BBeieHuE cCrenralibHbIX AHTUITHUPEHOB
Ja€T OCHOBAaHMWE OTHECTHM Marepuall K KaTeropuum HeorHeomacHbiX. [IpuMenenue
Pa3NUYHBIX IMOTOJJOCTOMKUX MUTMEHTOB M BBICOKAs TEXHOJIOTMYHOCTh MaTepuasa

MO3BOJISIIOT COOPYKAaTh KPOBJIH IIMPOKON I[BETOBOM TaMMBI H JIFOOOTO AM3aiiHa.

Texnuueckas xapaxmepucmuka

TONIMMHA, MM......cevviiiineeiiiiiieeeneeennnn. 3,2-3,8
2
Macca l M™, KTu.uuevvvvineeiiiiieeeiiiieeeeeee. - 3,5-3.8
[1nomanb, nepekpriBaeMasi OJTHUM
2
B (o X0).Y 00 Y R 0,52



IIpounocts, Ml la:

B MPOJIOJILHOM HAIlpaBJICHUM ............. 3,0

B MMONIEPEYHOM HAMNPABICHUH ............. I,3

Teepnocts o lopy, yciu. en.............. 90

TennoBas ycanka, %:

npu 70°C B TeueHue 6 4 .................... O

npu 100°C B Teuenue 6 4 .................. 3,1
BopomorioneHue, %o.........ovveeeeennnnnnn. 0,48

['ubxocTh mipu -25°C .........cccccuveeee.... OTCYTCTBHE TPEIIUH
OrneomnacHoctb o 'OCT250-76........ Heorneonacen

VY 1enbHOE TOBEPXHOCTHOE
8
conpotusienue, Om, e dosee .......... 5-10

K ocHoBanuio kpoBnu Yemnmap KpenmuTcss ¢ MOMOIIBIO Arobened w3
QIIOMUHHMEBBIX CIUIABOB WJIM OILMHKOBaHHBIX CK0O. Marepuan KOMILIEKTYeTCs
KOHBKOBBIMA M IIOAKOHBKOBBIMU J3JIEMEHTaMU M yroikamu. I[Ipornosupyemas
nonroBeyHocTh Yerutapa 25-30 ser.

Ha ocHoBe pe3nHOMIACTOBOI KOMIIO3UIIMM MOJYy4YeH (DUTYpHBIA JIMCTOBOM
Marepuan @uakop ISl HaKIOHHBIX KpOBENb. KOMMIO3MLHS COAEPKUT PE3UHOBYIO
MyKY, BTOPHUYHBIM IIOJMAITWIEH M MHOTIOKOMIIOHEHTHYIO CMECh AHTUIIMPEHOB.
Bo3moxHO ucnosib3oBanue Takxke orxonos [IBX marepuanos.

@UIKOp MOJYYarOT IMyTEM BBIPYOKHM JIMCTOBBIX 3aroToBOoK mupuHoi 1000-1100
MM, TOJIIMHOW 1,2 MM M JJIMHOM, 3aBHCSIIEH OT rabapuTOB BBIPYOHOrO IITamIia.
Martepuasi MoxeT ObITh OKpalleH B Macce WM IMyTeM HAHECEHUsS KpPackh Ha €ro
MOBEPXHOCTh. [l JeKopaTUBHOM OTACHKHM DUIKOpa HCHOJB3YIOT AKPHIOBYIO

Kpacky Jlakpa-YHusepcai.
Texnuueckan xapakmepucmuKka

TONMMHA, MM......cccvvvvvvvvvvviiinneeeeennne. 1,2
2
Macca 1 M", KTuuueveeeeeeeeeeeeeiiiiieeeeee. 1,2

[1imomane, nepexkpeiBacMasi OJHUM
2
R11% (63 10).Y TR0 0,15-0,17

IIpounocts, Mlla:
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B IIPOJOJIBHOM HANPABJIEHUH ........... 8

B [IOIIEPEYHOM HAIIPABIICHUH ........... 5,3

Teepnocts no lopy, ycn. en............ 90

Tennosas ycanka, %o:

npu 70°C B Teyenue 6 4 ................... O

npu 100°C B Teuenue 6 4 ................. 3,1
Boponornomenune, %........cccceeeevvvvnn... 0,48

['ubxocTh nipu -25°C .........ceeeeevnev..... OTCYTCTBHE TPEIIUH
Orneomnacuoctb o 'OCT 250-76 ...... Heorneonacex

VY 1e51bHOE TOBEPXHOCTHOE
8
conportusierue, Om, He 6oiee .......... 5-10

Omna w3 mnocnennux  paspaboroxk ['YII HUIIM  "Hayucranaptimom-

I'moposecipoM” - TpyAHOTOprOYMM, MOPO30CTOMKHUM, AaHTUCTATUYECKUNW PYJIOHHBIN
KpoBelbHbIA MaTepuan Kpownac. OcHOBOW maTepuana CIy>XUT MPONUTAHHBIA H
MPOLIUTBIA  CTEKJIOXOJCT ¢ 3amuTHbIM [IBX mi1acTU30JbHBIM — TTOKPBITHEM,
coliepKalllUM aHTUIHUPEHbI, aHTUCTAaTUKW, MUTMEHTHl U Apyrue nob0asku. Jlunesas
MOBEPXHOCTh MaTepuaja MOXKET ObITh TJIaJKON, TUCHEHOW WM 3allUIIeHHON
pa3IMYHBIMU TOCHIIKaMHU (KaMEeHHasi KpOIlKa, MECOK, ApodiseHble 1BeTHbie [IBX
orxonel U Ap.). Kpome Toro, Ha moBepXHOCTb MarepHuaja MOXKET ObITh HAHECEH
NEeYaTHBIA PUCYHOK (IO YepPENUILy, YEHIYIO U T. 11.).
K ocnoBannto kpoBimm KpoHnac kpenurcs ¢ nmoMouiplo kieeB Terpakos-1JI mnm
Bukosui, KoTopble 1ociae BhICHIXaHUSI HE TOJIBKO 00€CIIeYMBAIOT IPOYHOE CLEIICHHE
Marepualga ¢ OCHOBaHUEM, HO U 00pa3yroT TPYJIHOTOPIOUH TuaApOoPOOHBIN KIIEEBOM
CJIOM.

B 3aBucumoctH OT BHAAa JUUEBOM NOBepXHOCTH moioTHa Kponac Moryr
COEAMHATHCS BCTHIK WJIM BHAXJIECTKY. lIpu coeaMHEHNN BCTBHIK ITOCIE OTBEPKACHUSA
KJIesl CTBIKOBOE COeAMHEHHE oOpabarbiBaeTcsi akpuioBbiM cocTtaBoM [luk-Jlak,
00pa3yronuM MpO3pauHyl0 OECIBETHYIO ILJICHKY, OTJWYAIOIIYIOCS BBICOKUMU
MOpP030- H aTMOC(HEPOCTOUKOCTBIO, TUAPO(POOHOCTHIO, HUYTO JAOMOJHHUTEIHHO

3alIIIacT CTBIK OT ITOoIIaJaHuA BOJBI.
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KpOHaC NpCAHa3HAUCH JJIsI UCITOJIb30BAHMA HA IIJIOCKUX U HAKIIOHHBIX KPOBJIAX.

Texnuueckas xapakmepucmuxa

Pa3peiBHas cuna npu pactsxenuu, H/S o,
HE MEHEEC......eeeurieeniieeeiieeeieeeeireenin e e e eeees

200

['ubkocTs Ha Opyce paguycom 10 mm, °C .. -25

Bononenponunaemocts npu nasieruu 0,1

MIT8...ccoeeeeeeeeeeee oo Honas
Y nenpHOE MOBEPXHOCTHOE 5.10°
conpotuieHue, OM, He OoJiee ..................
OruecToMKkoCTh (MHIEKC
pacnpocTpaHeHHs TUTAaMEeHH ), He OoJiee.......
100007057 0L 1Y SO 1-1,25
[IUPUHA, MM......evviiieeeiiiiiieee e, 900-1000
JUTHHA, M .evvviiiiieieeeceeeeeeeeeeee 15-20
Macca 1 MZ, KT

0€3 MOCHITIKH. .........cceveeeeeeeeeiereneenaenns 0,9-1,1

(o3 3 (6163 3111 X0 ) 7 SPTTT RO 1,85-2,05

B Poccun mnpomsBOAMTCS IIMPOKUN CIEKTP HETOKCHYHBIX 3((HEKTUBHBIX
XUMMHUKATOB, MPUTOJHBIX KaK JUIsl U3IOTOBJIEHUS HETOKCHYHBIX CBS3YIOIUX IS
MUHEPAJIOBATHBIX IUIUT, TaK U JIJI1 MOAU(PUKALIUU JIUTHOMATEPUATIOB. DTH XUMHUKAThI
JIaI0T BO3MOXKHOCTH OOECHEYHTh OTHECTOMKOCTh, CTOMKOCTh K JEHCTBHUIO TPUOKOB U
rUIpo(OOHOCTH COOTBETCTBYIOIINX TEMJIOU30ISIUOHHBIX MAaTEPUAIOB.
I'VIIT HUIIMA "HayucrannaptaoMm-I'unponecnpom" BhepBble penieHa podieMa
pajuKalIbHOM JETOKCHKAMU KapOaMuao()OpManbIeTUIHbIX CMOJ C MPUMEHEHHEM
OTCUYECTBEHHOW TEXHOJOTMU W XUMHUKATOB. Pa3paborana wu amnpoOupoBaHa
s dexTuBHAs, MPOCTas B anmapaTypHoM OGOPMIICHUN W SKOHOMUYHAS TEXHOJIOTHUS
JNETOKCUKAlMM  KapOaMuI0(pOpMalIbIETUIHBIX CMOJ J0ObIX TUNOB. KoHTpoIb
3¢ (HeKTUBHOCTH JNETOKCUKALINH OCYLIECTBIISIETCS BBICOKOTOYHBIM
ra3oxpoMaTorpaguueckuM METOJOM, pa3padOTaHHBIM MAPAIIEIIBHO C TEXHOJIOTHEH
JE€TOKCUKAIUH.

Macmtabpl MpOU3BOJCTBA U MPUMEHEHHUS KapOaMuAo()OpMambIeTUIHBIX CMOJ

BO BCCM MHUPC 3a IOCJICIAHHC 20 1eT HEeHu3MEHHO COKpamaroTCA. 910 06YCJIOBJICHO
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BBISIBJICHHEM KaHIEPOT€HHOCTH (hOpMajbAETHAA U JUINTEIHHOCTH €r0 BBIICICHUS U3
MaTepHaJIOB U U3/CIIUN, COACPKAIINX OTBEPKACHHBIE KapOaMu10(hopMabIeriIHbIe
cMoJibl. B CBA3M € 3TUM COTHM WHCCIENOBaTeNel B CTpaHax, BbITYCKAIOIIHUX
KapOamugopopManbAeTUIHBIE CMOJIbI, pa0OTAlOT HAJ pEIICHHEeM MPOOJIeMbI
YMEHBIICHUS MHTEHCUBHOCTH BBIJEICHUS (POpMabIerujia U COJEP)KaHUS €ro B
kapOaMua0(hopMaIbIerHIHBIX CMOJIaX.

B nmocnennue ronxpl yAanoch CHU3UTH cojaepkaHue (opMmaibieruia B
kapOamuaodopManbaeruubix cmoiax B 5-8 pa3 (mo 0,10-0,15 mac.%). Cnenyer
OTMETHUTb, OJJTHAKO, YTO MPH HCIOJIB30BAHUH B CTPOUTEIBCTBE APEBECHOCTPYKEUHBIX
IUTUT, TIOJIyYEHHBIX Ha OCHOBE JIy4IIMX OOpaslloB CMOJ, YPOBEHb KOHIICHTpPALUU
dopmanbaernaa B Bo3myxe momemennii mpessimaet K. (0,010 mr/m’), u 910
IPEBBILIEHUE COXPAHSAETCA B TEUEHNE MHOTHX JIET.

B npenmaraemMoii TeXHOJIOTHUHU BIIEPBBIE B MUPOBOM MPaKTUKE 0CO00€ BHHUMAaHHE
yIEJICHO YAAJNEHUI0 M3 KapOoamMuaopopMamnbAETHAHON CMOJIBI BBICOKOTOKCHYHOTO
METaHoJIa, 00JaAI0IIETO CHJIbHBIM KyMYJISSTUBHBIM JIeCTBUEM. MHOTOYHMCIICHHbBIE
aHaNMM3bl JIETyyed YacTu KapOaMuaoQopManbIAeruIHOM CMOJbl IOKa3ajd, 4YTO
KOHIIEHTpaIusi MeTaHosa B Heil B 5-10 pa3 Beime, yem ¢dopmanbaeruaa, a mnpu
OKHCJIEHMM MeTaHoia oOpasyercs ¢opManbIerua B MPOIECCE OKCIUTyaTalluu
MaTepHUaJIOB.

Jlist  coxpaHeHHsI >KU3HECTIOCOOHOCTH KapOaMu10hOopMalbIerHIHON CMOJIBI
nociie ypanenuss 80-90% wmeraHosnia ObUl MPEIJIOKEH M MCIBITAH HETOKCHUYHBIH,
HeleTyunid  mHruOuTop-crabunmzatop @Popcmapd. Ilyrem uU3MEHEHHS  €ro
KOHLICHTPALIMM B CMOJIAX MOKHO PETyJHMpPOBAaTh B IIMPOKUX MIPEAENIaX KaK CPOKHU
XpaHEeHMs], TaK U NEPUOJ MHAYKIMU OTBEpXkKACHHUS KapOamuaiohopMalibIeruaHbIX
CMOJI B TEXHOJIOTHYECKHX ITPOLIECCAX.

[Ipumenenue pa3pabOTaHHOW TEXHOJIOTMHM JACTOKCHKAIMK TO3BOJIUIIO CHU3UTH
KOHIIeHTpaIuio Gopmaibaeruaa B kapoamumaodopmManbaeruaHbix cMonax B 5-10 pas,
MEeTaHoja - B 5-8 pa3, a TakkKe YMEHBIIUTh XPYNKOCTh OTBEPKICHHBIX

KapbamMug0(popManbIErUIHbIX CMOJL
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Marepuanbl ¥ u3[eIUsT HA OCHOBE JCTOKCHUIIMPOBAHHBIX [0 IpeasiaraeMoin
TEXHOJIOTUU KapOaMuI0POpMaIbIETUIHBIX CMOJ YIOBJIETBOPSIOT CaMbIM KECTKUM
TUTUEHUYECKUM TPEOOBaHUSAM, a YPOBEHb 3arpsi3HEHUs BO31yXa B pabouel 30HE
cHmkaercss B 7-10 pa3. J[peBeCHOCTpY’)KEUHBIE IIUTHI, IMOJYYEHHbIE HAa OCHOBE
JETOKCUIIMPOBAHHBIX CMOJI, [0 COJEPKAHUIO (popMaibaerujia OTHOCATCS K KilaccaM
E-1 u E-0 (npu wucnonb3oBaHUM B UX KOMIIO3UIHUAX JIONOJHHUTEIbHBIX
JIETOKCUKAHTOB).

®dopctad MamoTokcuueH (4-  KJIacC OMACHOCTH), OTJIMYACTCS  HUBKOU
JETY4YeCThI0, HE WMEET 3amaxa, He pa3ipaxaeT KOXKY M CIU3UCTBhIE OOOJIOYKH.
Baxxnoit ocodennocTsio @opcrada sBISETCS €ro CHOCOOHOCTh K COTOTUMEPHU3ALINU C
kapOaMuI0popManbIeruIHBIMU  OJIMTOMEpaMU B MPUCYTCTBUU  KHUCIBIX
KaTaau3aTopoB. B cuily 3TOro mpu KCHONB30BaHUU KapOamumohopMalibIeruaHbIX
cMmoi, MoauduuupoBaHHbIX DopcTaboM, 3HAYUTENBHO CHUKAIOTCS BPEIHbBIC
BBIOPOCHI, a UHTUOUTOP BXOJIUT B COCTaB OTBEPKIECHHOMN
kapObamugoQopManbIeruIHON CMOJIBI, TIOBBIIIAS €€ TPOYHOCTh M YBEITUYHBAsS Maccy.

Conepxanue @opcrada B kapdbamugohopManbAETHIHON CMOJIE U3MEHSETCS OT 4

1o 7 mac.%.
Texnuueckan xapakmepucmuka
Buenmnuit BUA .......ooeeveeeeeviiiiiennn...... IIpo3paunas OecuBeTHas
JKUJIKOCTh O€e3 3amaxa
Bsskocts, ITa-Coueeeeeeevvvveccceeeeeeeeeeen. 0,012-0,014
[InotHocts ipu 20°C, T/CM e 1,09-1,10
Temnepatypa BcnbIky, °C ................. 130
Temneparypa camoBocruiamenenus, °C..... 350

Pa3paboTtanbsl U anpoOHWpOBaHbl B MPOU3BOJCTBEHHBIX YCIOBHUSAX KOMIIO3ULIUU
Bacunon B Buje AETOKCUIMPYIOUIUX T'PYHTOBOK, KPACOK, HEMBUIAIIUX MOOEIOK U
KJieeB Juisi 000€B, MpelHa3HAYeHHbIE ISl 00OpabOTKH BHYTPEHHUX MOBEPXHOCTEH
MOMEIIEHH, OT/AENaHHbIX MaTepuaiamMu, BhIIEISIOMUMU (popmanbaerua, GeHol u
METaHOJI (IPEBECHOCTPY>KEUHBIE U JPEBECHOBOJOKHUCTHIC MJIUThHI, MUHEPAIOBATHbHIE

yTeIuTenu, neHodeHomiactel U T. 1.). [IpuMeHeHHne 3TUX COCTaBOB MO3BOJISET
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[PEIOTBPAaTUTh BBIIEIECHUE B BO3JAyX MoMelieHud napoB ¢enona u B 10-15 pas
CHU3UTh BBIJIEJIIEHHE NIapOB (hopMasbAeruia.

3alMUTHO-IETOKCUIIMPYIOIIMEe  CBOMcTBA  cocTtaBoB  Bacumon  (Bacumon-
rpyHTOBKa, Bacumnon-kpacka, Bacumon-mo6enka, Bacumon-kieit) coueratorcs ¢
BO3MOXHOCTBIO  JIEKOPAaTHUBHOM OTIENKUM IOBepxHOcTed. Ilocie  BbICBIXaHUSA
IPYHTOBKM Ha HEE MOYXHO HAHOCUTBH JIIOObIE KpPAaCKH WM NPUKIEHBATh Jpyrue
MaTepHuabl.

[TokpeiTHsi, 0OpazyeMble cocTaBaMu Bacuiion, He ropsr, HE pa3pylIaloTcs Mpu
JEMCTBHUHM IIJIAMEHH, M0 OTHE3aIUTHON 3()(hEKTUBHOCTH OTHOCSTCS K 1-i rpyme.

CocraBbl Bacuiion U3roToBisitoTcs B BUJE CTAOUIIBHBIX IPU XPaHEHUU BOJHBIX
cycnien3uid. OHM HETOKCHUYHBI, B3pPBIBO- M [O0XapoOEe30MacHbl, HE OKa3bIBAIOT
BPEIHOIO BO3JCHUCTBUS Ha KOXKy. Hanecenue Bacuiiona Ha mOBEpXHOCTHM MOXKET
OCYLIECTBJIATHCS IIPU ITOMOILH IITAIENs, KHCTH WX PACIBUINTENS B 3aBUCUMOCTH OT
BA3KOCTH COCTaBa.

[IpoGiiema TOBBIIEHUS  JOJATOBEYHOCTH  MAaTE€pUAOB M KOHCTPYKLUH,
npuMmensieMbix B MJIJ[, pemaercss mnpexie BCEro IMOCPEICTBOM 00s3aTebHON
OPONUTKA MX 3alIUTHO-AHTUCENTHUPYIOIIMM MW KOHCEPBHUPYIOIIMM COCTaBaMH.
Hannydmue pe3ysbraTbl JOCTUTHYTHI IPH HMCIOJIB30BAaHUM COCTAaBOB BynpuH n
Byrmpekc. 9T cocTaBbl NPOHUKAIOT TIyOOKO B MOPHI APEBECHHBI, 3AIIUIIAIOT UX OT
Ips3H, JKUpa, CaKu, TPUOKOBBIX CIOP U OJHOBPEMEHHO OOpa3yloT Ha MOBEPXHOCTHU
IJICHKY, CTOMKYX0 K MCTUPAHMUIO, JCHCTBUIO BJIArM, KUCJIOT U Mienoyer. [lnenka
npo3payHa, Mo4yTH OecuseTHa, naponpoHunaema. CocraB Bymnpekc AOMONIHUTETBHO
conepkut Y d-abcopOepsl, 4TO MO3BOJSAET COXPAHUTh NPUPOIHBIN LIBET APEBECUHBI.

C Uenbl0  MOBBILIEHHWS  JOJTOBEYHOCTU  JIPEBECHOCTPYKEUYHBIX  IUIUT
UCIIOJIB3YIOTCS MOU(ULIUPOBAHHBIE u JNETOKCULIUPOBAHHBIE
KapOaMuI0QOpMalIbIETUIHbIE CMOJBI, B KOTOPBIX YCTPaHEHA XPYIKOCTb IOCIE
OTBEPK/ICHUS U CHIDKEHA KOHIICHTpAIs (popMaNIbETHIa 10 MUHUMAIBHOTO YPOBHSL.

J10JITOBEYHOCTH IEPEBSHHBIX KOHCTPYKIMH, IPONUTAHHBIX COCTaBaMU ByIpuH u

Bynpekc, cocraiser He meHee 70 Jsier.
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Db dexTuBHBIN MaJIOTOKCHYHBIN B3PBIBO- u N0’Kapo0e30nacHbIN
BOJAHOJUCIIEPCUOHHBIA cocTaB BynpuH npenHasHadyeH [Uisi OJHOBPEMEHHOIO
AQHTUCENTUPOBAHUS U OTHE3AIIMTHI JIEPEBAHHBIX KOHCTPYKUUWA U JIeTaneil BHYTpHU
31aHUU U COOPYKECHUH.

Bynpus M0kHO HaHOCHUTH Ha 00padaThIBAEMYI0 OBEPXHOCTh KUCThIO, BAIUKOM
WM  KpackopacnpuiutenaeM. OpHEHTHPOBOYHBIM  pacxol MNOpU  JABYX- WU
TPEXCIIOHHOM MOKPHITHH - 120-150 /M 06paGaThBaEMOil TOBEPXHOCTH.

PekomennyeMblil TeMnepaTypHblii UHTEpBa NpHU MPOBEACHUU padoT - oT 15 10
20°C. Bpems CylIKH Ka)A0ro cjiosi IpM MUHUMAJIbHON pabodel Temreparype - He
6onee 40 muH. TpexkpaTHas 00paOOTKa JEPEBSIHHBIX AETalell U KOHCTPYKLUN
Bynpunom obGecneurBaeT 3amuTy OT BO3JCHCTBUS T'pUOKOB M OTHE3ALIUTY B
TEUYEHHE BCETO CPOKa IKCIUTyaTaluu 37aHus Wik coopykeHus. CoctaB MOXKET OBITh
TOHUPOBAH KOHIIEHTpAaTaMU KPaCUTEIEH.

IIo crenenn BO3AEHCTBUS HA OPraHW3M YeEJOBEKa COCTaB ByINpHH OTHOCHTCS K
4-my krnaccy omacHocTH (manoomnacHsiM BemiectBam) no 'OCT 12.1.007-76, a nio
OTHE3alIUTHBIM cBoWicTBaM - K rpynme | B coorBerctBuun ¢ ['OCT 16363-76,
IIOCKOJIbKY O00€CIeunBaeT MOIyYeHHUE TPYIHOCTOPAEMON JPEBECHHBI.

Texnuueckan xapakmepucmuka

Henpo3paunas KuakocTh
KPEMOBOT0 I[BETa

BHEOIHUY BUM...cceneeeeeeieeeieeieeeeeee e

Cyxo# ocTarok, %, HE MEHEE ............. 45

3
[InoTHOCTB, KI/AM” (KT/71), HE MeHee ... 1,15
Bsskocts noB3-4, ¢, He menee ........... 15
Mop030CTOMKOCTh, IUKJIOB, HE MEHEE.. 5
Bpewms BbICchIXaHUs 1O CTENEHU 3
pu20°C, 4, HE 00JICE ....oovvvvnnnnnnnn. 1
BHewnuii B NOKPBITUA MIOCTIE [Ipo3paunas nmosyrissHUEBAs
BBICBIXAHUS.......ccevveeeeeeeerevrenrrainnne e eeeens. TJICHKA
[Tpoa0IKUTENBHOCTD
AHTHUCENTUPYIOIIETO U OTHE3AIUTHOTO
JICHUCTBUSL, JICT, HC MCHEE ..o, 30
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JIeKOpaTUBHO-aHTUCENTUPYIOINKA COCTaB ByIlpekc, NpenHa3HAYeHHBIA IS
00pabOTKM HapyKHBIX MOBEPXHOCTEH APEBECHBIX MaTEpUANIOB, M3TOTOBISETCA Ha
OCHOBE  BOJHOM  JUCIEPCUM  CBETOCTOMKOIO  MOJHUMEpPA U COICPKHUT
BOJIOHEPACTBOPUMBIII HETOKCHUYHBIM aHTHUCENTUK W J100aBKH, oOecneduBaroIiue
MOPO30CTOUKOCTb.

CoctaB B3pbIBO- U TOXKapoOE30mMaceH, HETOKCHYEH MpU NPUMEHEHUU W
skcruryataiui. OH JIEFKO HAHOCHTCS HA JPEBECHMHY C IIOMOIIBK) PYYHOIO WIH
MHEBMATUYECKOIO0 MAaJSIPHOIO MHCTPYMEHTA, MPOMUTHIBAET MOBEPXHOCTHBIM CION
JPEBECUHBI U OJTHOBPEMEHHO 00pa3yeT MPO3payHylO 3alIUTHYIO IIEHKY U TOHUPYET
JPEBECUHY .

Pacxox coctaBa Bympekc - 120-150 /M’ HOBEPXHOCTH NPH JBYXCIOHHOM
HNOKpBITUU. Bpems cyliku B HOpMalibHBIX ycloBuUsAX (Temneparypa 20°C, BIaX)HOCTb
60%) cocraBiser He Oonee 40 MuH ana Kaxaoro ciuos. Ilpu mokpeiTuM crapoit
JPEBECUHBI €€ MPEIBAPUTEIHFHO OYHIIAIOT OT IpubKa COCTaBOM MHUKayT.

Texnuueckan xapakmepucmuka

Henpo3payHas )XxHIKOCTh CBETIIO-

BHEIIHUN BU....oeeeeeeeeee e e
a CHUPEHEBOTO I[BETA

Cyxoii ocTaTok, %, HE MEHEE ................ S0
[LIOTHOCTD, KI/IM’ (Kr/7), HE MCHEE ...... 1,05
Bs3kocts mo B3-4, ¢, e menee ............. 15
Mop0o30CTOMKOCTD, IUKJIOB, .HE MEHEE..... 5

Bpems BeIcbIXaHUS 0 CTENCHH 3
npu20°C, 4, HE O0JEE ..covvveerreeeeneeenee. 1

[Ipo3paynas MoOIyTIsHIIEBAs

BHewnuii BUa NOKPBITUA TIOCTIE
IJIEHKA, NPOSABIISIONIAs TEKCTYPY

13359 (0) 3 0:€: 1 51 5 SHNNN O
JIPEBECUHBI
[TpoOIKUTENBHOCTD
AHTUCENTUPYIOIIETO U OTHE3AIUTHOTO
e CTBUSA(JOITOBEUHOCTh TTOKPBITHS ),
b (S5 W05 (SR () (<< . 10

OO6nanass aHTUTPUOKOBBIMU CBOMCTBaMH U THAPOGOOHOCTHIO, cocTaB Byrmpekc
HAJCKHO 3alUINACT MMOBEPXHOCTh JPEBECHHBI OT CTapeHus U THHEeHHSI. Kpome Toro,

OH IIPUJAET €1 MPUBIICKATEIIbHBIA BHEITHUN BHU/I.
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Oprano-muHepanbHbiil anTunupen /uaghoc npeaHazHAuyeH NJis TOBBIIICHUS
3¢ ()EKTUBHOCTH MPOTUBOMOKAPHON 00paOOTKU JIEPEBAHHBIX KOHCTPYKUWU, TKaHEH
M OTHE3alUTHl TMOJNMMEPHBIX MaTepHaJoB. OITO  DKOJOTHYECKH  YHCTHIH
MajgoTokcnunbii matepuan (IV kimacc omacuHoctu). Ilpu oOpaboTke u cCyIike
NOPONUTAHHBIX WM W3JEIUN U TKaHEeW He BBIACISAIOTCS BpEAHbIE WIH JETy4due
BemiecTBa. OOpaboTKa ACPEeBSHHBIX W3AETUN BOAHBIMH pacTBopamu Jlnadoca c
no0aBkaMu oOecneyrBaeT 1-10 KaTErOpUIO0 OTHE3alUTHI APEBECHHBI MpPHU TOTEpE
Maccel Tmociie BblHOca oOpasua u3 miameHu ot 1,5 go 3%. Ilpu nponwurtke
rUApOQUIBHBIX TKAHEH KUCIOPOAHBIN HHEKC noBbimaerca 10 50 u Boime. Juadoc
s dexTuBeH Takxke npu BBeAeHUH B [IBX xomMno3uuuu asis moiayyeHus MaTepuanon
ITIOHUKEHHOM T'OPIOYECTH.

Jluaoc obmamaer CrOCOOHOCTBIO B3aMMOJICUCTBOBATH C (HOPMAIBIACTHAOM C
00pa3oBaHUEM PEAKIIMOHHOCIIOCOOHBIX OJIMTOMEPOB, a TaK)KE BCTYINATh B PEAKIIHIO
comonuMepu3anuu ¢ Kapbamugo- u  ¢GeHoapopMaIbACTUAHBIMU CMOJAMU C
oOpa3oBaHHEM IOJMMEPHOTO BOJOHEPACTBOPUMOIO aHTUIHUpPEHA. ITO JlaeT
OCHOBaHUE pPacCMaTPUBATh €ro KaK MEpPCHEKTUBHBIN MPOMYKT A MPOU3BOJCTBA
BOJIOHEPACTBOPUMBIX ~OTHE3AIUTHBIX COCTABOB [UJIi TEXHUYECKUX TKAHEW U
HApYKHBIX JIEPEBIHHBIX KOHCTPYKIUH.

Hunadoc um ero mpomsBomHoe MoHO(DOC camMu SBISAIOTCS KaTaau3aTopaMu
OTBepXKAeHUS 3Tux cMmoil. ToBapHas ¢gopma Beimycka Jlmadoca - Oemblii MOPOIIOK

WJIM BOJHBIN pacTBOp (KoHIEHTpalus He 6osee 50%).

Texnuueckasn xapakmepucmuka

benblii nopoIok unu

BHENIHUMT BUIT «.ovveeeeeeeeeeeeeeeeeeeeeeeee e . . o
MPO3pAYHbBIA BOAHBIN PACTBOP

MaccoBast 10J1s1 OCHOBHOT'O BCIICCTBA,

MAaC.%, HC MCHEE .......ovvvvvvvveriieiieeeenvnnnnnns 95
[TnotHOCTH TIpH 20°C, T/CM oo 1,52
Temneparypa Havana miasnenus, °C ...... 82
pH 10%-ro BogHoOrO pacrsopa ................ 6-7
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JU1si MpOTUBOMOKAapHOM M aHTHCENTHPYIOLEH 00paOOTKHU JIPEBECUHBI, TKAHEH U
JUTHOMAaTepHalioB TpenHasHaueH Marepuan @aamanc. OH Tpencrapiser coOoi
BOJHOJMCIIEPCUOHHBIN COCTaB HA OCHOBE TPYAHOrOpro4Yero rujpohoOHOTo
COIoJIUMEpa C BOAOPACTBOPUMBIMU J100aBKaMH AHTHUCENTUKOB M aAHTUIIHPEHOB,
coaepxkamumu  60p, dochop u azor. CocraB ob6nsagaer OaKTEPHUITUIHBIMU
CBOMCTBaMH, CTOMKOCTBIO K JCHCTBHIO TPUOKOB W WMEET COOCTBEHHYIO 30HY
MHTMOUPOBAHUS PAIIYCOM 3-5 MM.

Ilocne o00paboTkum cocraBom @PrnamaHC JpeBECHHAa MNPUOOpETaeT CBOWCTBA
TpyAaHOroptodero marepuana (1-s1 rpymnma mo orae3amuTHON 3()(EeKTHBHOCTH C

norepeit maccel MmeHee 9% B cooTBercTBUM ¢ [[OCT 16363-76).
Texnuueckasa xapakmepucmuxa

TITOTHOCTD, T/CM vevveveeeeeeeeeeeee s . 1,10-1,15
Bsskocts no B3-4, ¢, He menee .......... 20
MaccoBas nons, %, He MeHee:

COJIEBBIX TOOABOK.........covvvveeeeeeeeeeennn. 12

COTIOTUMEPA..ceeeeenerrrreeeeessiinnnveeeeeenn. 10

OO6paboTky TkaHel coctaBoM @raMaHC PEKOMEHAYETCS OCYIIECTBISATH B
IPOMUTOYHBIX BaHHAX C MOCJEIYIOLIEH CYIIKOM B HOPMaJbHBIX YCIOBUSX. Bpems
nponuTkd - or 30 ¢ go 20 MHH B 3aBHCHMOCTH OT BHAA 00pabaThIBAEMOTO
matepuana. Pacxox cocrasa - 10 250 T Ha 1 M> 06pabaTEIBaeMOil TOBEPXHOCTH.

Herokcuunas kpacka Jdakpa-Yuueepcan npuMeHSETCs ISl HAPYKHOU OKPACKHU
KOHCTPYKLMI M COOPY’KEHUW W3 JIepeBa, KUpIHU4a, OETOHA U APYIMX MaTe€pUasoB.
Hcnonb3oBanne B cOCTaBe KPacKW BOIHBIX AKPHIIOBBIX AUCHEpCHl 0OecreurBaeT
XOpOUIYI AJAre3uI0 JIAKOKPACOYHOTO MOKPBITHS K PAa3JIMYHBIM MOBEPXHOCTSM, €ro
BBICOKYIO CBETO-, BJIaro- u armocgepocroiikocts. [IpumeHeHne B coctaBe Kpacku
BOJOHEPACTBOPUMOTO AHTUCENTHKA MPUIAET IE€PEBSIHHBIM KOHCTPYKIUAM CTOMKOCTb
K JedicTBuio0 TpuOKoB. [l0 MaHHBIM HUCHBITAHWA B KIMMAaTHYECKOW Kamepe, CpPOK
CJIy>KOBbI JTAKOKPACOYHOT'O MOKPBITUSL C COXPAHEHUEM 3aIUTHBIX CBOMCTB COCTABIISET

HEe MeHee cemu JieT. Kpacka He CONEpKUT OpPraHMYECKHUX PpPacTBOPUTENEH, 4TO

29



o0OecrieuynBaeT €€ B3PBIBONOKAPOOE30MaCHOCTh M HETOKCUYHOCTh B IIpoLEcce
pabotel. Hanocurcs kpacka BaduKoM WK KUCThI0. Cpok ee XpaHeHus - 6 Mec.
B mporiecce nnurenbHON dKCILTyaTallud OKPBITHE U3 Kpacku Jlakpa-YHuBepca

HC paCTPCCKHUBACTCA K HC OTCJIAUBACTCA.

Texnuueckan xapaKmepucmuxa

Buenmuii BUI INIEHKHA BBICOXIIIEN PoBHas otHOpOHAs MaTOBask WA
KPACKH ..evveeeeeeeeennnnneesesnnnneeeennnnee... TOIIYyMATOBAs TJIEHKA

Cyxoi 0CcTaToK, MaC. %0 ..cccovvuvvvveeeennne.. 50-55

Bsizkocts o Buckosumerpy B3-4, c...... 50-60

Pacxon xpacku nipu IByKpaTtHOM

HAHCCCHHUU B 3aBUCHUMOCTHU OT KAQUCCTBA
IIOAIrOTOBKHU HOBerHOCTI/I,

/M et 200-300

Mopo030CTOMKOCTH ITPU
TPAHCIIOPTUPOBKE U XPAHECHUH,
IIUKJIOB, HE MEHEEC .......evvneeenrnnnnnnns 5

Bpems BeIChIXaHUs 10 CTENEHHU 3, 4, HE
(100 <RI |

[Ipu pa3paboTke MaTepHalioB, UMEIONIMX Pa3BUTYI0 IMOBEPXHOCTh, OOJBIIOE
BHUMaHUE YJEISIeTCsl WX aHTUCTAaTUYEeCKUM cBoWcTBaM. i mpenoTBpanieHus
HAKaIUTMBAHMS 3apsijia CTATUYECKOTO AJIEKTPUUECTBA W 0Opa30BaHUsI BPEIHOTO IS
YeJIOBEKa JIIEKTPOCTATUYECKOTO IMOJISI YJIEJIbHOE MOBEPXHOCTHOE CONPOTHUBIICHUE
MATepHaIOB TOJDKHO COCTABIATH He Gomee 10° Om. Bee mommMepHsie MaTepraisl 1
nokpeiTusi, paspadborannsie ['YII HUIIM "Hayucrannmaptoom-Iunpomnecrnpom",
U3TOTOBJIAIOTCS. B aHTUCTATUYECKOM HCIIOJIHEHUU W XapaKTEPHU3YIOTCS YAEIbHBIM
TIOBEPXHOCTHBIM CONMPOTHBICHHEM He Gonee 5-10° Om. DrTo jmocTHraercs 3a cuer
IIMPOKOTO MCIIOJIb30BaHUSA AHTUCTATUKOB, MPEXAE BCETO HEJIETYyYero aHTUCTATHKA
Oxkcucrar, XOpoIio COBMECTHUMOIO CO MHOTHMH TMOJUMEPHBIMH KOMIIO3UIUSMU,
JaKaMy, Kpackamu. Pa3pa0OoTaHbl TakKe aHTHCTaTHYeCKash SMYJIbCHs OMacra Hu
COCTaB [IJIsl AaHTHCTATHYECKOW 0OpaOOTKM CHHTETHMUYECKHX KAay4yKOB, BKJIIOYAIOLTUHN

TAK)KC aHTUCCIITUK 1 aHTUITHUPCH.
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HoBBIi1 HETOKCUYHBIN TEXHOJIOTUYHBIA B MPUMEHECHHM AHTUCTATUK OKCHCTAT
NpEeAHA3HAYEH JUIA MCIOJIb30BAHUS B MOJHUMEPHBIX KOMIO3ULHUSIX Ha OCHOBE
MOJIMBUHWIXJIOPU/IA, COMOJMMEPOB BUHUIXJIOPUIA, TMOJSPHBIX CHUHTETHYECKUX
KaydykoB. XWMHUYECKash TMpUpoja U  (PU3UKO-XUMUYECKHE XapaKTePUCTUKU
Okcucrata TO3BOJIWJIMA  MPEOAOJETh  HENOCTATKH, NPUCYIIHE  H3BECTHBIM
AHTUCTAaTUKaM Uil yka3aHHBIX MatepuanoB (Cuntamun-5, Oxcudoc-b-1 u mp.):
3acThiBaHuE Impu Temieparype okono 0°C, BbICOKas BS3KOCTb, OTPHULATEIBHOE
BIIMSHUE HA TepMocTabmwibHOCTh [IBX KOMMO3uInii, ”YHTEHCUBHOE BBINOTEBAHUE U3
FOTOBBIX MAaTEpUAIOB MMEHHO MpPHU TEX KOHLEHTPALMSIX, KOTOPbIe OOECIEYMBAIOT
HEOOXOJUMBIA YPOBEHb CHIDKCHHSI DJIEKTPU3YEMOCTH IOBEPXHOCTU, TPYAHOCTH
JIO3UPOBKHU H3-32 BBICOKOHM BSI3KOCTU (OCOOEHHO IMPH BHINOJIHEHUH pabOT B OCEHHE-
3UMHUN NTIEPUO]T).

B npoTHBOMNOJIOAKHOCTh M3BECTHBIM AaHTHUCTATUKaM (OKCHUCTAT 3acThIBACT IpHU
TeMrieparype He Bblle -15°C, He OKa3bIBaeT BIMSIHUA HA TepMocTaduibHOCTh [IBX
KOMITO3UIIMIA, XOPOIIO JO3UPYETCS OOBIYHBIMU >KHUJIKOCTHBIMH J103aTOpaMU U HE
BBIIIOTEBAET M3 TOTOBBIX MAaTEPUAIIOB BIUIOTH 10 KoHIeHTpauuu 10 mac.%,
o0ecrieynBaeT CHWKEHUE yAEIBHOTO MOBEPXHOCTHOTO COMPOTUBJICHUS MaTepUajoB
710 2-10" Om.

[To crenmenu BO3ACHCTBUS HA OpPraHU3M B COOTBETCTBUU C KiacCHU(UKAIHEH
Bpennbix BemectB o ['OCT 12.1.007-76 Oxcucrat OTHOCUTCS K 4-My Kjaccy
OMacHOCTH (BellecTBa MajioonacHsie). [[pon3BoiCTBEHHbIE MOMENICHUS, B KOTOPHIX
BeayTcst paboThl ¢ OKCHUCTATOM, MO TOKAPHOM OMACHOCTU OTHOCSITCS K KaTErOpUH

B.

Texnuueckas xapaxmepucmuka

. HuskoBs3kasg cBeT10-KeTas
BHENIHUYT BUT...coueeeeeeeeeeieeeeeeeeenenn.

KUIKOCTh
Bsizkocts no Xemnepy npu 20°C,

() B )1 S 177
Temneparypa

camoBocIiuiaMeHeHUs,°C ............... 300

Temneparypa Bocrnamenenus, °C ... 210
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MaccoBast 1011 BOABL, %0 ........ccuu...... 0,5-1,0

COBMECTUMOCTE CO CJIOKHBIMH
1acTu(uKaTopaMu npu
COOTHOIUNEHUH 1:3.. .o, IomHas

Temnepatypa 3acteiBanus, °C, He

Herokcuuynass aHTHCTaTHYecKas OHMyJbCUA Imacma TpEIHA3HAYEHA IS
NOBEPXHOCTHOM 00paboTku (mocpeactBoMm Btupanus) I[IBX wu pesunoBoro
muHoseyMa, [IBX miuToK M Apyrux SJeKTpU3YIOIIUXCS MaTrepuanoB. Tak, mpu
oOpabotke Omacrtoi [IBX nuHoneyma yneiabHOE MOBEPXHOCTHOE COMPOTUBIICHUE
cmmwkaercs ¢ 10°-10"” mo 5-107-5-10° Owm, T. e. IMHONEYM CTaHOBHTCS
AHTUCTATHYECKUM.

s monydenus: HeoOxoaumoro dddekra ITMHOICYMHOE MOKPBHITHE TIIATEIBHO
IPOMBIBAIOT C UCIOJIb30BAaHUEM MOIOLIUX CPEJCTB, HACYXO MPOTHPAIOT U HAHOCST Ha
NOBEPXHOCTh MOKPBITUSL dMYJbcUI0 3macTa. OIHOpa30BbId pacxoid 3MyJibcuu - 50

r/m”. OGpaboTKy MOBEPXHOCTH JHHOJEYMA SMYIIbCHEl (6€3 MBIThsI) POM3BOISAT eIle
JBaX/bl, KaXIbId pa3 MOCJIE CYTOYHOW BBIACPKKUA. B pesyibrare JIUHOIEYM
npuoOpeTaeT aHTUCTATUYECKUE CBOMCTBA, MOMAJIEP)KAHUE KOTOPHIX HA JIOCTUTHYTOM
ypOBHE TpeOyeT MOBTOPEHHS OJJHOKPATHOM ONepanny HaTUPKH (C MPeABAPUTEIbHBIM
MBITBEM) YEPE3 KaXKAbIE 7 CYT.

[To TeXHOJOTHYECKUM XapaKTepUCTUKaM DMacTa OTHOCHUTCS K BellecTBaM 4-To
KJlacCca OMAacCHOCTH (BEIIECTBA MaJIOTOKCHUYHbIE). CpOK XpaHEHHs] 3MYJbCUU - HE

Oosiee 4 mec nipu Temrneparype He Huke 5°C.

Texnuueckan xapaxkmepucmuxa

o MoitouHo-0€eias 0 THOpOIHAS
| 335 (511005070700 01 SRUUUUNUUNURR JUOpOA

JKHIKOCTh
Cyxoii octaTok, Mac. %, He MEHEE........ 20
Bs3skocts mo B3-4, ¢, He menee ......... 20
[LI0THOCTD, T/CM°, HE MEHEE .............. 0,98

PH oo 6
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JUIss TOHHMpOBaHUS BHEIIHHUX JEPEBSHHBIX IMOBEPXHOCTEW IpEJHA3HAYEHBI
JOJITOBEYHbIE  MOTOAOCTOMKHME TOHUPYIOIIME COCTaBbl  TOHUEY), KOTOpBIE
OPUMEHSIOTCS BMECTE C 3allUTHBIMH cocTaBamMu Bynpekc u BynpuH, npuaaBas
JEPEBSHHBIM CTPOEHUSM ITPUBJIEKATEIbHBIN BUJ.

OCHOBOIl  TOHUPYIOIIMX COCTaBOB TOHUBYJ CIy’)KaT  BOJOPAaCTBOPUMBIE
CBETONPOYHBIE KPACHUTENH, TEPSIOUIME BOJOPACTBOPUMOCThH IOCIE (PUKCAaUuMU Ha
JpeBECHHE, a TakXe KOMIUIEKC CHELHaJbHBIX BOJAOPACTBOPUMBIX J100aBOK,
NO3BOJISIIOLIUX ITyOOKO MPOIMUTHIBATH APEBECUHY JIaXe XBOMHBIX MOPOJI, TOHUPOBATH
NEPEBSIHHbIE TTOBEPXHOCTH POBHBIM CJIOEM, CMAuHMBaThb U PACTBOPSTH CMOJIUCTHIE
BBITIOTHI HA TOBEPXHOCTH JIPEBECHUHBI.

Hanecenue cocraBoB TOHUBY MOXKET OCYLIECTBIATHCS:

® @yTeM [OBEPXHOCTHOM 0OOpaOOTKM JEPEBSAHHBIX KOHCTPYKIHMH C
UCIIOJIb30BAaHUEM JIIOOOT0 M3 OOHICHPUHSTHIX OKPACOYHBIX MHCTPYMEHTOB
(KUCTH, BaJIM U, PACHIBUTUTENH U T. 1.);

e METOAOM OKyHaHus (ecnu TtpeOyercss Oosee riyOoKas MpONMTKA,
HampuMep, TMAapKEeTHBIX 3aroTOBOK, B TOM 4YHCIe g HAOOpPHBIX
XY/JI0’KE€CTBEHHBIX MApKETOB).

Pacxopx cocrasa - 50-75 r/m’.

[Tocne 00paboTku coctaBamMu TOHUBYJ TOHHUPOBAHHBIE W3JAEIUS WM
NEPEBSIHHbIE CTPOUTEIBHBIE KOHCTPYKLUMU TOKPBIBAIOT BOJHOAMCIIEPCUOHHBIMU
aKpuJIOBBIMU JJakamu Bymnpekc u Bynpus.

[Ipy W3roTOBNEHMM UBETHBIX NAPKETHBIX 3aroTOBOK IOCIE TOHUPOBAHUS U
CYLIKA UX 00pabaThIBaIOT 3aKPEIUIAIONIEH aKpHIOBOM MPOMUTKON (TPYHTOBKOM), a
3aTeM B MPOMU3BOJICTBEHHBIX WM MOCTPOEYHBIX YCIOBUSX - AKPHJIOBBIM JIAKOM JIJIS
napkera Jlenop.

KomOunanus cocraBoB TonuByn wu naka Jlemop moO3BoJIIET TONydYaTh
pazHooOpa3Hbie JeKopaTuBHBIE A(PQeKThl, B TOM uuclie "MOA KpacHOE JepeBo’ U
"mox uepHoe nepeBo'. B HacTosmiee Bpems pazpaboTaHo 25 OTTEHKOB TOHUPYIOIIETO

coCTaBa TOHI/IBy,Z[.
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Texnuueckasn xapakmepucmuka

. TeMHbIe TPO3payHbIe HU3KOBA3KHUE
BHENTHUYT BUI ..oovveeeeeieeeeeeeeeeieeeiee e e

YKUJIKOCTH
Bsskocts no B3-4, ¢, e Ooitee ........... 12
[InotHocts ipu 20°C, T/CM e . 1,01-1,02

Mopo030CTOMKOCTh, LIUKJIOB, HE MEHEE. S
Kak ceppe3Hblli LIar B HANPAaBJICHUU YJIYUYLICHUS 3KOJIOTHH KUJIbIX ITOMEIICHUN

ClIeyeT pacLEHUBaThb pa3padOTKy CcoCTaBa M TEXHOJOTMU IPOU3BOJCTBA
HETOKCUYHOTO  OJHOKOMIIOHEHTHOIO JIaka Juisi 1ojla 0e3  OpraHuYecKux
pactBoputeneit Jledop. OToT nak o00pa3yeT MONYIVISHLEBOE IIOKPBITHE, HMEET
BBICOKYIO M3HOCOCTOMKOCTB, @ B MECTaX BBITUpAHUS JIETKO BOCCTAHABIMBAETCS 0€3
o011ei HUKIEBKH Mapkera. MecTo npoTHpa TIIATeIbHO IPOMBIBAETCS U IOKPHIBAETCSA
CBEKHMH CJIOSIMHU JIAKA.

OCHOBOM BOJHOJHUCIIEPCUOHHOTO JIaka JIemop SBISAIOTCSA BBICOKOKAYECTBEHHBIE
aKpUJIOBBIE AUCIIEPCUH, KOTOPbIE B IPUCYTCTBUH CIIEHUAIBHBIX JO0OABOK MPEKPACHO
CMa4MBAIOT U MPONUTHIBAIOT MMOBEPXHOCTh MAPKETA, a MOCJE BBICHIXaHUS 00pa3zyroT
BBICOKOITPO3pPAaYHbI M3HOCOCTOMKHUM Ci0M. JIaKk MpakTU4YEeCKH HE NaxHET, IpH
HAHECEHWM M B IIPOLECCE DKCIUIyaTallUd HE BBIJIEISAET BPEIHBIX BEILIECTB, HE
ANEKTpHU3yeTCs (B €ro coCTaB BXOAUT 3(H(HEKTUBHBIN aHTUCTATUK) U TPUJACT MAPKETY

SCTETUYHBIN BU/I.

Texnuueckan xapaKmepucmua

Buewrnumii Bug ncXomgHoro jgaka ........... MoinodHo-0east JKUIKOCTh

. . [Ipo3paunas nosyrisiHueBas
BHemHuit BUj JIAaKOBOW IUIEHKH ..........

IJICHKA
Cyxoii ocrarok, %, HE MEHEE ............. 45
Bsskocts mo B3-4, ¢, e menee ........... 50
InotHOCTH TP 20°C, T/CM’, He

1Y (513 (<P 1,05
Mop030CTOMKOCTD, IUKJIOB, HE

1Y (515 (1T

PH KOMIO3ULIMMA ....ccevvvveviieeaeeeeeee 8-9

BpeMst BBICBIXaHHS OJTHOTO CJIOS IIPU
20°C, MuH, HE 00JICE ...evvvvvvnnnnnvnnne.... 60
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Jlak Jlemop HaHOCAT HA OYMINEHHBIE W OTHUIM(OBAHHBIC MOKPHITHSI KUCTHIO N
BAJIMKOM. PeKOMEeHIlyeTcs HAaHOCUTh Ha NApKET TPHU-YETBIPE CIIOA Jaka, MpUYEM
KOKAbIM MOCHEAYIOMNI CI0M HAHOCUTCSA TOJBKO IOCJE BBICBIXaHUS MPEIbIIYIIErO
(ToCcTMKEHHE TOJIHOW MPO3PAYHOCTH U HMCUE3HOBEHHE MOJIOYHO-OENBIX Pa3BOJIOB).
TIpu Tpexpa30BOM HAHECEHHH pacxon Jiaka Jlemop cocrasmsier 180-210 r/m’.

BoaHoauCriepCMOHHBI ~ HETOKCHYHBIM  KJIE€W  XOJOJHOTO  OTBEPKICHUSA
Tempakon-1/] npenHazHayeH JJ1sl CKICUBAaHUS AEPEBSHHBIX U3IEIIUA U KOHCTPYKILIHIA
MeOesu, IMUMOBBIX COSUHEHUM CTOJSPHBIX U3JEIUH, IIMOHa, OymMaru, KapToHa | T.
.

Hcnonp30oBaHWEe CMECHM BOJHBIX JUCHEPCUA M HAIMYHME CHEUUAIBHOIO
miactTuuKaropa yJydyllaloT 3JIaCTUYHOCTHh KJI€EBOrO IIIBA U TOBBIIMIAKOT €ro
npoyHocTh. Kiield crtabwiieH Tpu XpaHEHWH, MOPO30CTOCK (BBIACPKUBAET TIATH
IUKJIOB 3aMOPAKUBAHUS M OTTaMBaHUs), HETOKCUYEH, B3PbIBO- U M0Kapo0e30IaceH.
B ornmuwne ot IIBA aucnepcuii kel Terpakosn-1J1 oOpa3yer Gosiee BOAOCTOMKHIA
KJICEBOM IIOB, HE PACCBHIXAIOLIMMICA B YCIOBUAX SKCIUIyaTallMd IIPU MOHWKEHHOU
BJI&JKHOCTH BO3/yXa.

Pacxon ximes - 200 t/M>. CKJIeHBaeMBbIe MMOBEPXHOCTH BBIJIEPKUBAIOT O]

nasiieaueM 1 MIla B TeueHue 6 4.

Texnuueckasn xapakmepucmuKka

MaccoBas 101 cyxoro ocratka, %, HE MEHEE ......... 45-48
BsizkocTh 110 poTallmOHHOMY BUCKO3UMETpY, I1a-c..... 0,8-1,0
Bsizkocth o Buckozumerpy B3-6, c......................  80-90
[TnotHOCTH TIpH 20°C, T/OM oo 1,10-1,20
[Ipenen mpoyHOCTH MPU HOPMAIBHOM OTphIBE (Uepes

729), MIIa cccooveiiiee e 09-101
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YHUOUIINPOBAHHASA CUCTEMA
IKOJOI'MYECKOI'O KOHTPOJIA
"YHUCIOKKOH"

Cnemmanucramu ['VIT HUITU "Hayuctangaptaom-I unponecnpom" pazpadorana
yHU(QUUMPOBAHHAS CHCTEMAa JKOJIOTMYECKOTO KOHTPOJISI 3a MPOU3BOJCTBOM U
MPUMEHEHUEM TOJIMMEPHBIX CTPOUTENIBHBIX MATE€pPUAJIOB OCHOBHBIX TUIIOB B M/I/I,
NIOJIy4YMBIIIAsi HA3BaHUE Y HUCOKKOH'".

MeTonuku M yCTpOMCTBAa CHUCTEMBI '"YHHUCIKKOH" 00€CIEUMBAIOT HAJAEKHOE
OnpeJieieHe YpPOBHS 3arpsA3HEHUsT BO3AYLIHOW Cpellbl MOMEIICHHH, B KOTOPBIX
NPUMEHSIIOTCS WM TMPOU3BOASITCS CUHTETUYECKHE JIMTHOMATEpHUaIibl, MJIaCTMACCHI
CTPOUTEIHLHOTO HA3HAYEHUS, TEIJION30JISILIUOHHbIE MaTEpUabl, KJIEU IJI1 APEBECHBIX
MaTepHaJIOB, a TaKXe IO3BOJSIOT MPOU3BOAUTH CAHUTAPHO-XUMHUYECKYIO OLIEHKY
OT/ICJIbHBIX CUHTETUUYECKUX MaTEepUaJIOB.

[TpubGopHass yacTh cucTeMbl "YHHCOKKOH" BKIIOYACT B ce0s CIICIYIOIINE
OCHOBHBIE DJIEMEHTBI:

* CHCTEMY METANIMYECKUX MaTPOHOB-KOHUEHTPATOPOB  MHOTOKPATHOTO
UCIIOJIb30BaHUS, 3alOJHEHHBIX CIECIHATBHBIMU TOJUMEPHBIMA M WHBIMH
copOeHTaMu, O3BOJISIIOLLYI0 OCYLIECTBISATh KOJUYECTBEHHO KOHTPOIUPYEMOE
KOHILICHTPHUPOBAHUE W3 BO3JyXa BpEIHBIX OPraHMYECKUX BEIIECTB C
NOCJIEAYIONIe WX TEPMHYECKON JecopOuMel B UCHapuTeIb Ta30BOIO
xpomatorpada;

* ycTporictBo "AcTpuMm", obecrneduBaroliee IPOKaYMBaHUE 3arpsI3HEHHOTO
BO3/lyXa 4Yepe3 CUCTEMYy NaTPOHOB-KOHLUEHTPATOPOB C BBICOKOW TOYHOCTHIO
dukcanuy ooObemMa MPOKaYaHHOTO BO3/1yXa;

* WIMHIPUYECKYIO JJIEKTPOIEYb C DJIEKTPOHHOM CHCTEMOW peryaupoBaHUs
temrepatypel  (£2°C), npuMeHseMyr I8 OporpeBa  MaTpOHOB-
KOHIIEHTPATOPOB Tepe] JecopOIuell CKOHIICHTPUPOBAHHBIX BPEIHBIX BEIIECTB

B HCIApUTEIIb XpoMartorpada;
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* Ta30BbIi Xxpomartorpad "Mogens 3700" ¢ pa3nHMYHBIMU IETEKTOPaMU, BKITIOYAs
IU1a3MEHHO-MOHU3AIMOHHBIN;

* TEPMOCTAT JJIi MOJCIUPOBAHUS YCIOBUN IKCILTyaTallH, MPUMEHSIEMBbIA MPU
CaHUTAPHO-XUMHUYECKOH OIEHKE OTIEIHHBIX BUJOB MaTCPHAIIOB.

Mertouueckas 4acTb CUCTEMBI "Y HUCOKKOH' COICPIKUT:

* METOJWKH CAHUTAPHO-XUMUYECKOH OIEHKH MAaTEPHAJIOB, Pa3IUYaroNIuXCsI
XUMUYECKON MPHUPOJON CHHTETHUYECKUX CBS3YIOMIMX (HAIPUMED, JIMTHOMATEPHUAIIBI
Ha OCHOBE KapOamu10- U ¢heHoIPOpMaAIIbICTUIHBIX CBA3YIOIINX );

* METOJUKH ONPEICIICHUS 3arPsI3SHCHUHN BO3AYIITHON CPeIbl OOMTAEMBIX U

IIPOM3BO/ICTBEHHBIX MTOMEIICHU.

Metoauku 000UX TUIIOB OCHOBaHBI Ha OJIMHAKOBBIX MMPUHITUTIAX:

* KOJUYECTBEHHO KOHTPOJIMPYEMOE KOHIIEHTPUPOBAHHE BPEIHBIX MPHUMECEH U3
BO3/lyXa B MaTPOHBI-KOHIIEHTPATOPHI;

* KOJHMYECTBEHHAs TEPMOJECOpONUsS CKOHIEHTPUPOBAHHBIX TIPHMECE B
ucnapurelb xpoMmarorpada;

* pa3JeNeHre KOHIIGHTPATOB INMpUMeced Ha XpoMmaTorpaduyecKkod KOJIOHKE Ha
WHIVNBUIyaJbHBIE  BEIIECTBA C  MOCJIEAYIONUM  KAa4eCTBEHHBIM U
KOJIMYECTBEHHBIM OIPE/IeICHUEM Ha JIETEKTOPE.

OCHOBHBIC pa3MHUUS MEXKIY HUMH 3aKIIOYAIOTCS B Pa3HBIX CHCTEMax OTOOpa

po0 ¥ pa3IMYHbIX KOMOWHAIIUAX MATPOHOB-KOHIIEHTPATOPOB M COPOCHTOB.

Hcnonb3zoBanue cucreMbl "YHHCOKKOH" TIO3BOJISIET OINPEACIUTh B BO3IyXE
MOMEIICHUA ¥ TIPU CAHUTAPHO-XUMHUYECKON OICHKE CHHTETHYECKUX CTPOUTEIHHBIX
MaTEpPHaJIOB BCE OCHOBHBIC TUIIBI BPEIHBIX BEIIECTB, BHIACISIONMIMXCA B BO3IYX MPHU
NPOM3BOJICTBE M DSKCIUTyaTallud CHUHTETUYECKHUX JIMTHOMATEPHAIIOB M IIJIACTMACC
CTPOUTEIHLHOTO Ha3HA4YCHHWS (B TOM YHCJIE TIPH COBMECTHOM TPUCYTCTBUU B
BO3JIyXe):

* (beHONT U €T0 MIPOU3BOJIHBIC;

* hopmanbaACTHI,

* METAHOJ U Jpyrue aaudaTudecKue CrupThI;

® OPraHU4YCCKUC paCTBOPUTECIIN IJIA JIAKOB U KPACOK;
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* ractudukaTopsl s [I1BX matepuanos;

* BUHWIXJIOPU/I U BUHWIWICHXTIOPUI;

* AKPUJIOHUTPWII U IPYTHUE aKPUIOBBIE MOHOMEDHI;

* OyTaJIMeH, U30TIPEH, XJIOPOIPEH;

* CTUPOJ U METWIICTUPOJT,

* ApOMATUYECKHUE, aJTKUII apOMaTUYECKUE YTIIeBOI0OPO/IbI U HadTaIMH;

* IpejieIbHbIC U HEMPEIebHBIE YTIIEBOA0OPO/IbI.

Cucrema "YHHUCOKKOH" TMO3BOJIIET BBIABISATH YKa3aHHbIC BEIIECTBA IIpHU
KOHIIGHTPAIMK HX B Bo3xyxe oT 0,002 mr/m’ u BeIme, T. . Ha ypoBHe IIJIK. B
coctaBe aTMoc(epHOro Bo3ayxa Uil OONBIIMHCTBA BPEIHBIX JIETYYUX BEIICCTB.
CyMmmapHasi TOTPENIHOCTh OMNpeeNeHUs] KOHIIEHTpAlMid BpEIHBIX BEIIECTB B

BO3/yXxe Kojeobiuercs ot +5 10 £20% B 3aBUCUMOCTH OT UX THUIIA.
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TEXHOJIOI'UA 1 OBOPYJIOBAHHUE
JJIA ITPOU3BOJACTBA 9KOJIOT'HYECKHN YNCTBIX
CTPOUTEJIBHBIX MATEPUAJIOB HA OCHOBE
BTOPUYHOTI'O CbIPbA

IIpou3BOACTBO CTEHOBBIX
U NMePeropo0YHbIX MaTEePHAJIOB - TEPMOOJIOKOB

U3 ONWJIKO0EeTOHA 1 ap0oJuTa

TeXHOI0THS U3rOTOBJICHUS HOBBIX CTCHOBBIX M MEPETOPOIOYHBIX CTPOUTEITHHBIX
MaTEpHUAJIOB BKJIFOYAET JIBa dTalla.
Ha mnepBoM »arame ocyliecTBisieTcsi MOATOTOBKA JIPEBECHOTO 3arOJHUTENs,
npeycMaTpuBaronias:
* U3MeNbYeHUE ropObUIeH, peeK, OOpPEe3KOB OT JIECONUJICHUS HAa PYOUTEIHHBIX
MalIMHax ¢ UEeIbI0 MOJYYEHUS HIeTbI-IPOOJICHKH;

* IONOJIHUTEIBbHOE U3MEIbYCHHUE IPEBECHOTO 3a0JTHUTES;

* COPTHUPOBKY OMMUJIOK C IIEJBI0 OTJAEIEHUS MOCTOPOHHUX BKIIOYEHUN (KaMHEH,
KOPBI, CyYbeB);

* opranm3aiuio 0yGpepHOoro cKiiaua JpeBECHOTO 3amoHATENs (B OyHKepax).

OTe4yecTBEHHOW MPOMBIIIIEHHOCTBIO CEPUHHO BBIMYCKAIOTCS PyOUTETbHBIC
MAITUHBI, TPOOUIIKHA, MEXaHUYECKHE COPTUPOBKHU JIJISl IPEBECHOTO 3anmoaHuTes. J1is
opranm3an  Oy(QepHOTO  CKJIaga  HCIONb3YeTCs  HECTaHIapTU3WPOBAHHOE
o0opy10BaHHUE.

Ha BTOpOM 5Tare momy4aroT CTEHOBBIC W MEPETrOPOJAOYHBIC MATEPUATbI ITyTEM
BUOPOINPECCOBAHUSI  TOJUMEPHO-MHHEPATbHON  KOMIIO3HMIIMH,  COJEpXKaIIen
CTaOMIM3UPOBAHHBIN JPEBECHBIA 3aMoOIHUTENb. 3a OAuH UK (40 ) moaydaroT
YETHIPE CTCHOBBIX KaMHSI HJI BOCEMb MTEPETOPOIOTHBIX KAMHEH.

OTtevecTBEeHHOM POMBIIIIEHHOCTHIO CEpUITHO MIPOU3BOJSTCS
ABTOMATU3UPOBAHHBIC JIMHWUW IS W3TOTOBIICHUS CTEHOBBIX W TIEPETrOPOAOYHBIX

3
MaTepuaaoB MPOU3BOAUTEIBHOCTRIO OT 3 710 15 Thic. M™ B roj. IlepeHananka auHUU
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Ha BBIYCK TOTO WJIM MHOTO MaTepuajia OCYIIECTBISETCS IyTeM OBICTPON 3aMEHBI
IyaHCOH-MAaTPHIIbI.

Hns yrunmzanuu  1000-2000 M’ B TOJl OTXOJOB JIECOMMIBHBIX IEXOB MAJIOM
MOIIHOCTH TPUMEHSAETCS aBTOHOMHas JuHus cepuu "04 M" (puc. 1)

3
IMPOU3BOAUTCIIbBHOCTBIO 3-6 THIC. M B rong TCpMO6JIOKOB N3 JICTKHUX ﬂ€p€B06CTOHOB.

Texnuueckasn xapakmepucmuka

[Tpou3BOUTENBHOCTD MPH 3arpy3Ke J03aTOPOB, IIT/U:
PYHHOM. ..ccouvieieniiieeeniiieenniieeeeseeeeee e enneeennneeennneenen. 150
MEXAHUBUPOBAHHOM .....eeveerriiirieeaeeneeennnnnneeernnnnneea... 240

[ToTpebasiemast 31eKTPOIHEPTUSL:

HaMpsHKEHUE, B 380
15 72Ty o) - TR I (R
JAY £6)1105 (073 b 300 24 2 1 VPR o
J\Y B TeT ot TR 2« AT ¢ Jo1 0
["aGapuTel, MM:

D1 010 02 ¢ TNNUUT U ¥ 0 ||
11007001703 €2 TS 1 fo]
1538 (10 r: ORI A  § [
Jasnenue B ruapocucreme, MIla ........................... 5
OO0cy>XHUBarOIINUN NEepPCOHA, YEl. 3-4

B cmecu st n3rorosneHus TepM06J'IOKOB coz[epm/ITCﬂ 40% 0TXOH0B APEBECHHBI

u 60% noIMMEpPHO-MUHEPATBHON KOMITO3UIUU.

s Puc. 1. Cxema T€XHOJIOTHYECKOM

7 nuHuu cepun "04 M"

M JUTSL U3TOTOBJIEHUS! TEPMOOIOKOB
3 9 5 U3 JIETKUX JIEPEBOOECTOHOB:

1 - cmecutenp; 2 - 3arpy34uk; 3 -
\ npecc; 4 - MacJIOCTaHIUS;

ﬁ___?__j_*“j_i%. 5 - snexTpomkad; 6 - HoxIoH; 7 -
R

3arpy304HbIN SIIUK;
0" 8 - nozarop; 9 - mynbT
yIpaBJIeHUS
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[Tpu pa3paboTke IMHUU UCTOIB30BAHBl TEXHUYECKUE PEIICHUS, TPUMEHSIEMbIC B

Ay4dmux oOpaslax OTe4ecTBEHHOro M 3apyOexHoro oOopynoBaHusi. Kpome
MEXaHU3UPOBAHHOM 3arpy3Ku MpelyCMOTPEHA BO3MOXKHOCTb 3arpy3KH KOMIIOHEHTOB
B CMECHUTEJb U CHATHUS KAMHEMH C Ipecca BPYUYHYIO.
B otinune ot 60JIbIIMHCTBA OTEYECTBEHHBIX YCTAHOBOK B cOCTaBe JuHUU cepun "04
M" umerorcsi ManmorabapuTHbBIE CMECUTENIb UM 3arpy3udK, 4YTO HCKJIIOYaAeT
HEOOXOAMMOCTh Pa3MEIIeHUs IUHUU PAJIOM C OETOHHBIM Y3JIOM U TPAHCIOPTUPOBKH
TOTOBOM CMECH K MPECCY aBTOMAILIMHAMHU.

[IpumeHnsieMblii cnoco0 TNOJMy4YEeHHMs] KaMHEW IyTeM YIUIOTHEHUS CMECHU B
MaTpHIIe Tpecca MPU OJHOBPEMEHHOM BO3JIEHCTBUM BUOPAIIMU U CHKATHSI MTO3BOJISIET
U3BJIEKaTh OTQPOpPMOBaHHbIE KaMHM M3 Marpulpl uepe3 30-40 c mocne 3arpy3ku
CMECH.

[Ipu wucnonb30BaHUM CMECH Ha OCHOBE ILIEMEHTa OT(POPMOBAaHHBIE KaMHU
noJiBeprarorcs BbulekHBaHUIO OT 1 cyT (mpu temneparype +30°C) no 3 cyr (npu
temneparype +5°C) ¢ NOEpUOJUYECKUM YBJIAXKHEHUEM, IIOCJIE€ YEero OHH
npuobperator  okosio  30%  NpOYHOCTH U MOTYT OBbITh  MOABEPTHYTHI
IITAa0CIMPOBAHUIO M TPAaHCHOPTUPOBKE. OKOHYATENbHYI0 MPOYHOCTh KaMHHU
npuobperaroT uepe3 28 cyt. [Ipu HalmMyuu TEmIOBOM KaMepbhl KAMHH MOTYT OBITH
MOJIBEPTHYTHI 8-4aCOBOW TEIUIOBOI 00paboTke. B 3TOM citydae mocie ocThIBaHUS U
BBICBIXaHUs1 OHU MpuoOpeTaroT 70-80% mpoyHOCTH.

CneunanbHas KOHCTPYKIHMSI M BBICOKAas TOYHOCTb HW3TOTOBJIEHHUS CMEHHBIX
MaTpHUIl TIpecca 00ecreynBalT CTa0MIbHOCTh pa3MepoB KaMmHel. brnarogaps stomy
YAAETCS YCKOPUTH MPOLIECC KIAJAKU IPU OJJHOBPEMEHHON 3KOHOMHUU CTPOUTEIIBHOTO
pacTBOpA U MOIyYaTh KPACUBBIE CTEHBI C TOHKUMHU POBHBIMH ILIBAMH.

B mponiecce pabotsl nunuu cepun "04 M" cTeHOBBIE KaMHU BBIIABIMBAIOTCS U3
MaTpulbl Ipecca Ha CIEIUAIbHbIE METAUINYECKUE WA JCPEBSHHbBIC MOJIOHBI
pasmepom 30x495x965 MM (4eThlpe KaMHA Ha MOJJOH 3a OJAWH IUKI PadOThI
auaun). Ha mopioHax oOCYIIECTBISETCS BBUICKHBAHHE OT(HOPMOBAHHBIX CHIPHIX

KaMHEH B MPOIECCe UX €CTECTBEHHOI'O TBEPACHUS WU TEIJIOBON 00pabOTKH.
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JIuHUS MOXET IKCILUTYyaTUPOBATHCS B 3aKPBITHIX MOMEIIEHUAX WU MOJI HABECOM
Ipyu TeMIeparype Ookpyxarouiero Bozayxa oT 15 mo 45°C. Ins MOHTaxa JMHUU
TpeOyeTcst oAuH-ABa JHs. MuHUMalIbHAs TUIONIAb, HEOOXOAUMAs ISl pa3MeIleHus
JUHHUM, CKJIaJ0B ChIpbS M TOTOBOM mpoaykiuu, coctaBisier 100-150 Mz,

MHHUMAJIbHAaA BBICOTA ITIOMCIICHUS UJIKM HAaBCCa -3M.

PN «YHUBepcan»

subponpeccoBaHns;

5
A

3Aenni METOZOM NONYCYXoro

, SANONKUTENA U BOAR, 2 — cMeckTens oGtemom 300 n;

Cmecutens e SyHkep subponpecca; 4 - subponpecc

— HaKONUTENk NOQAOHOB C OT(OPMOBAHHEIMM U3aeUAMY;
- MacnocTaHums;, 8 — snektpouikad; 9 — kacceTa G NOAAOHAMM

Puc. 2. Cxema BLICOKONPONSBOAUTENSHON KOMNAKTHOM NMHUM Ce!

RN HITOTOBNEHUS CTPOUTENLHBIX Y
1 — oBuemHLIN 403aTOP ANA BAXYLLErO

3 - koHae#ep ANA HOAAHN CMECH OT
C HAGOPOM CMEHHBIX MaTpuLl, 5
§ - nynLT ynpaenexuns; 7

Bricokonpou3BoguTeIbHbIE  MEXaHU3MPOBAHHBIC JIMHUUM cepuu 'YHuUBepcan',
npeAHa3HAYCHHbBIE 1JI1 U3TOTOBJICHUSI CTPOUTEIBHBIX U3JIETUNA METOJIOM MOJIYCYXOro
BuOponpeccoBanus (puc. 2), peKOMEHAYETCS HCIIOJIb30BaTh NMPHU YTHIHU3AIUA OT
2000 mo 5000 M B roji OTXOJOB JICCOMWIbHBIX MPEANPUATHI U KOMOMHATOB
JNEPEBIHHOTO  JIOMOCTpPOCHMsl. Takue JIMHUM MOTYT OKa3aThCd OCOOEHHO
a3 PeKTUBHBIMU JJIs OopraHu3anuii u ¢upM, cTposumx aqoma "moxa k4. Ha atux

JIMHUAX MOXHO HU3TOTOBIISATH CTCHOBBIC TepMO6HOKI/I, MNepEropoaJOIHbIC
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"

3BYKOU3OJIAIUOHHLBIC 6J'IOKI/I, ACKOPATUBHLIC KaMHHU Iona KOJIOTBIN FpaHI/IT",
IMOKOJIbHBIC KaMHH, 3JICMCHTEI 6HaPOYCTpOﬁCTBa TCPPUTOPHUHN.
Texnuueckan xXapakmepucmuka

HpOI/ISBOI[I/ITeJ'H)HOCTI) ITPHU U3IrOTOBJICHUU:

CTEHOBBIX 0JI0KOB pazmepoM 390x190x188 mwm,

111 VA SRR § [0 ST ()
NEPEropOIOYHBIX OJIOKOB pa3MepoM

390x120x188 MM, IIT/Y .oevvvveeeeeceeeeeeeeennnnnn. 350
TPOTYAPHOM TUTUTKH, M/ ...oveveeeevirseeeeennee. 1015
BricoTa popMyeMbIX U3AETUN, MM .................. 65-250
VYcraHoBineHHAs MOITHOCTD, KBT .........ccco....... 18,3

A B 1o T N 6,5
["aGapuThl, M:

D1 811705 ¢ VR 0L
11007001403 £ TR N

12355 (o0 1 N ¢

B cocraB nuHuMM BKIIIOYEHBI BCE arperarbl, HEOOXOIUMBIE /Jii aBTOHOMHOTO
OpPOU3BOJICTBA  CTpPOUTENbHBIX  m3Aenuil.  IIpegycmoTrpeHa  BO3MOXKHOCTH
MEXaHU3UPOBAHHOMN 3arpy3KHu MOJJOHOB C U3JCIIHUSIMU HA MEPEHOCHbIE HAKOMUTEIU
u ObicTpoit (10 1 4) mepeHana ki Ha U3TOTOBJICHHUE APYTroro BUja u3enui. JInHuio
OTJIMYAIOT KOMITAKTHOCTh U MPOCTOTA B YIPABICHUU U OOCITY>KUBAHUU.

Ha nunusax cepun "YHuBepcan" BbIITyCKarOTCA:

* CTCHOBBIE MaTepuabl (5 BUIOB);

* JICKOPATUBHBIC CTEHOBBIC MATEPUAIIBI ISl HAPYKHOM OTAEIKH - TEPMOOIOKH (6

BHJIOB);

* TpoTyapHas rmuTka (14 BugoB);

* OopAropHBIN KameHb (3 Bua);

* 00JTUIIOBOYHBIN KaMeHb (2 BUIA);

* ICKOpaTUBHbIE paMKH (6 BUIOB);

* ra30HHBIC pelIeTKy (2 BUIA);

* Ba3oHbI (4 BUA).
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[lepepaboTka OTXOZOB JIECONWIEHHUS M  JAEpeBOOOpaOOTKM Ha  OCHOBE
pa3pabOoTaHHBIX TEXHOJIOTMH M OOOpYyAOBaHUS JUIsl MPOU3BOJCTBA CTPOUTENbHBIX
OJIOKOB M HCIOJb30BAaHWE B KAuyeCTBE CBS3YIOLIETO BBICOKOA(DPEKTUBHOU
HOJUMEPHO-MUHEPAIbHON ~ KOMIIO3UIMM, CIyKallell Takke CcTabmiIn3aTopoM
JPEBECHOTO 3aIOJIHUTEINS, AHTUCENTUKOM W AHTUIIMPEHOM, IO3BOJSIOT I0JYydYaTh
JKOJIOTMYECKN YUCTHIE, HEOTHEOIIACHBIE CTEHOBBIE U NEPETOPOAOYHBIE MATEPUAIIBI C
BBICOKMMM  IIOKa3aTelsIMM  INPOYHOCTH,  TEIUIONPOBOJHOCTH,  MOpPO30- H
OTHECTOMKOCTH. DTU MATEPHUAIIBI I MAJIO3TAKHOTO JOMOCTPOEHHUS YAOBIETBOPSIIOT
HOBBIM TpeOoBanusM CHulI I1-3-79* "CrpourenbHas TernaoTexHuka'.

K 6eccriopHbIM npeumyIlecTBaM TEXHOJOTMYECKUX JMHUMA Jii U3FOTOBJICHMS
HOBBIX CTPOMTEJBHBIX M3JEIUNA OTHOCHUTCS TAaKK€ BO3MOXHOCTb OpPraHHU3aLUU
IIPOU3BOJICTBA MECTHBIX CTPOUTENIBHBIX MAaTEPUAIOB U3 PA3JIUYHBIX HAIIOJIHUTEIECH U
BSDKYIIMX IIPpU CYIIECTBEHHOM pAaCUIMPEHHMM HOMEHKJIATYPBl H3TOTOBIISIEMBIX
m3nenuii. Kpome Toro, IMHMM MOOWIBHBI, KOMIAKTHBI, aBTOHOMHBI, HMEIOT
HEOOJBIIYI0 MAcCy, HU3KYIO SHEPrOEMKOCTb, OTIIMYAIOTCS MPOCTOTON KOHCTPYKLHH,
oOcnyxuBaHusi W pemMoHTa. CpoK UX OKYNMaeMOCTH B 3aBHCHUMOCTH  OT
IPOU3BOAUTENBLHOCTH KosieOaercs oT 3 10 7 Mec.

JIuauu MOryT OBITH pa3MeIlleHbl B ObICTPOBO3BOJMMBIX aHrapax M 3JaHMsIX U3
JETKAX METAUIMYECKUX KOHCTPYKIMH C OpraHu3alueld MHUHU-LEXOB IS
nepepaboOTKU  JIPEBECHBIX OTXOJOB MpU  JICHCTBYIOIIMX MPEANPHUSATHSAX IO

nepepaboTKe APEBECHHBI.
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IMPON3BO/JACTBO I'PAHYJIMPOBAHHOI'O 3ACBIITHOI'O
YTEIVIUTEJISA U3 OTXOA0B JIECOIITMJIEHUSA U
JAEPEBOOBPABOTKH

TexHOJIOrus U3roTOBJIEHUS HOBOTO 3aCHITHOIO TEIVIOM30JISIHMOHHOTO MaTepuania
Tepoc-I'pan u3 rpanyIMpOBaHHBIX IPEBECHBIX ONUJIOK BKIIKOYAET JBA JTalla.

[TepBsblii 3TaIl - 3TO TOATOTOBKA OMUJIOK, TPEYyCMAaTPUBAIOLLIAS

* [10J1a4y ONWJIOK B IPUEMHOE YCTPOUCTBO JIMHUU COPTUPOBKHU;

* COPTUPOBKY ONMUJIOK C LIEJIbIO OTJEICHHS IOCTOPOHHUX BKIIFOUEHUH (KaMHEH,

CKOJIOB, KOPBI, CYYbEB);

* OpraHu3aluo OYHKEPHOTO CKJIaJa OMUJIOK.

B Hamen crpane opraHu30BaH CEPUMHBIN BBIITYCK COPTUPOBOK Ui ONUJIOK M
MEJIBHULL JJI JOIOJIHUTENIBHOIO HU3MEJIbUYEHUS KPYMHOM (pakiuu onwiok. s
II01a4X OIMJIOK Ha JIMHUIO COPTUPOBKU M OpPraHU3alMU TEXHOJIOTMYECKOro CKiIaaa
ONWIOK HCHOJIb3YEeTCS HECTaHJAapTHU3UPOBAHHOE OOOPYJOBaHUE - JICHTOYHBIN
KOHBEWep U BePTUKAIbHBIN OyHKEp C BUHTOBBIM JI03aTOPOM.

Ha BTOpOM 3Tamne npu monydyeHUH ONMWJIOYHBIX TPAHYJI BBIIOIHSIOT CJIEIYIOLINE
oneparuu:

* [IPUTOTOBJICHUE CBA3YIOLIETO;

* 10Ja4ya ¥ JO3UPOBAHUE CBA3YIOLIETO;

* 110J1a4Ya ¥ JO3UPOBAHUE OIUJIIOK;

* IpaHyJMPOBAHUE ONWIOK Ha TapPEJIb4aTOM IPaHYIISTOPE;

* BBIIPYy3Ka I'PaHyJl Ha JICHTOYHbIA KOHBEUEP CYIIWIKY;

* CyIIKa ONWJIOYHBIX I'PaHyJI,

* BBIIPY3Ka CyXHX I'PaHyJI U3 CYLIHIIKH.

OTevecTBEHHON MPOMBIILIEHHOCTHIO CEPUIHO U3TOTOBISETCS 000PY10BaHUE IS
IIPUTOTOBJICHNUS M JTO3UPOBAHUA CBA3YIOLIEr0, CO3JaHUs IOOIEPALlMOHHOIO 3araca
CBSI3YIOILETO0, 103UPOBAHUS U IPAHyJIMPOBAHUS OMWIOK, CYIIKH I'PaHYJI.

B cMmecn nnsg nonmydenus yrerumrens Tepoc-I'pan copepxurcsa 70% onwiiok u

30% monMMepHON WK MOTUMEPHO-MUHEPATbHOW KOMITO3HUIINH.
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[Tpou3BOAUTENBHOCTh KOMIUIEKTa 000PYIOBAHUS ISl U3TOTOBJICHUS 3aCHIITHOTO
IpaHyJIMPOBAHHOTO ONMWJIOYHOTO yTerumrtelns (puc. 3) coctaBusger 80-200 kr/g (160-
400 T B rom). Cpok OKymaeMOCTH B 3aBUCUMOCTH OT MPOU3BOJUTEIBLHOCTU
000pyI0BaHUS ~-TPU-YETHIPE TO/IA.

KoMmakTHOCTh 1 aBTOHOMHOCTb OOOpYAOBaHMS JJis MPOU3BOJCTBA 3aCBHIITHOTO
YTEIUIUTENASI Ha OCHOBE TIPaHyJMPOBAHHBIX JPEBECHBIX OMUIOK MO3BOJISIIOT
pa3MeniaTh ero B OBICTPOBO3BOJAMMBIX aHTapax U 3AAHUSIX U3 JETKUX METALTUYECKUX
KOHCTPYKIIMI C OpraHu3aiiueil MUHH-1IEXOB JIJIsl TepepabOTKu APEBECHBIX OTXOJOB
o pecypcocoOeperaronieii TEXHOJOTHM Ha JACHCTBYIONIMX MPEANPUATHIX TI0

nepepadoTKe APEBECUHBI.
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KOHIEIIIUA ITPOI'PAMMBI PA3BUTHUA MAJIOJTAKHOI'O
JAEPEBAHHOI'O JTOMOCTPOEHUS HA 2001-2005 rr.

BHenpenue B mpou3BOACTBO U MCHOJb30BaHME B MJIJI HOBBIX apXHUTEKTypHO-
CTPOMTENIHBIX PELICHHUM, MaTepUajgoB M KOHCTPYKLIHMI MIMPOKOIO aCCOPTUMEHTA,
XapaKTEPU3YIOIINXCS IKOJIOTMYECKOM YHCTOTOM, BBICOKOM OrHE- U OMOCTOMKOCTHIO,
YIIyYIIEHHBIMU ACTETUYECKUMU XapaKTepUCTUKAMU, APXUTEKTYPHBIM
pazHooOpa3ueM, JI0JITOBEUYHOCThIO, HU3KON CEOECTOMMOCTBIO W IPUEMJIEMOMN IS
MAacCCOBOTO TOTPEOUTENS 1IEHOH, OyAyT CIOCOOCTBOBATH MONYYCHHUIO 3HAYUTEIIHHOTO
HapoaHOXO3sMicTBeHHOTrO 3ddexkTa B Macmrabax Bced cTpaHbl. MaccoBoe
npumeHenre B M/IJ] HOBBIX MaTepualioB JAacT BO3MOXKHOCTb 3HAYUTEIBHO CHU3UTh
yOBITKH OT €KETOJIHBIX IO0XapoB, 00ecreuuTh Oe30macHbIe ISl 3J0POBBS JIFOACH
YCIIOBUS TPOKUBAHUS, YKOHOMHIO JIECOMATEPUAJIOB (32 CYET PE3KOT0 COKpallleHHs
NOTEPHh OT THUEHUS JIEPEBSIHHBIX KOHCTPYKIIUI), CO3/1aTh HOBBIE paboyre MecTa U T.
.

DKOJIOTHYECKAsT YHCTOTAa JKWIBIX TOMEIICHUH B JIEPEBSIHHBIX JIOMax OyJer
JIOCTUTAThCSA TOCPEJICTBOM  peali3alliid  BBICOKOTOYHOTO U BCEOOBEMIIIOIIETO
KOHTpOJISI 3a MPOU3BOACTBOM M NPUMEHEHHUEM CTPOUTEIIBHBIX MATEPUAIOB H
BCIIOMOTaTEJIbHBIX ~ COCTABOB €  IOMOIIBIO  YHU(DUIMPOBAHHON  CHCTEMBI
MHCTPYMEHTAJIbHOTO KOHTPOJs "YHHUCAIKKOH" € HCIOJIb30BAHUEM COBPEMEHHOM
AHATUTUYECKON TEXHUKHU.

[Iporpamma pazsutus MJIJ[ ma 2001-2005 rr. HampaBieHa Ha oOecmedeHue
AKOJIOTUYECKON YUCTOTHI, BBICOKOW OTHE- U OMOCTOMKOCTH, JOJATOBEUYHOCTH U HU3KOM
CTOMMOCTH CTPOUTEIbHBIX MaTEPUAIIOB.

IKonozuyeckaa uucmoma. [Ins JOCTHKEHUSI SKOJOTHMUYECKON YHMCTOTHI MKHUIIBIX

MOMEIIEHUI MPOTpaMMOl IIpelyCMaTPUBAETCSL:

¢ BHCAPCHUC JOKOJOIMYCCKU YHUCTBIX TCINIOU3OJIUOHHBIX MATCPHUAJIOB Ha

OCHOBE JPEBECHBIX BOJIOKOH, OIMUJIOK, AKOBAThl (M3 MakKyjaTypbl), OTXOAOB
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KapTOHA)XHOI'O IMPOU3BOACTBA, a4 TAKKC HU3 MHHCPAIBHBIX W YJIBTPATOHKUX

CTCKJIIHHBIX BOJIOKOH C HCTOKCUYHBIMU ITOJIMMECPHBIMUA CBA3YIOIIUMU,

® BHCAPCHUC JACKOPATUBHBIX 06T)CMHO-(1)OpMOBaHHBIX JOJI'OBCYHBIX 141
HCTHUIOIUX JICTKUX JIMCTOBBIX MAaTCpUAIOB IJIA KPOBJIM, CTCH H I.IOKOJ'ICﬁ
MaJIOSTAXKHBIX JOMOB, a TAKXKC INUIMTHBIX W PYJIOHHBIX TPYIHOT'OPHOYUYHUX H

AHTUCCIITUPOBAHHBIX U30JIAIUOHHBIX MAaTCPUAJIOB,

® pa3BUTHE MAcCCOBOIO IMPOU3BOJACTBA U BHEJIPEHUE HKOJIOTMYECKU O€30IaCHBIX
JOJITOBEYHBIX M JCLIEBBIX COCTABOB I OrHE3aIUThl, AHTHCENTHPOBAHUSA,
BOJO3AIIMTBl W KOHCEpBallMM [JEPEBSHHBIX KOHCTPYKLUMHA, a TaKxke
JOATOBEYHBIX (haCOK HAa OCHOBE BOIHBIX JAMCIIEPCHIA aKPHJIOBBIX U BUHUJIOBBIX
COIOJIMMEPOB;

® pa3BUTHE MacCcOBOTO IIPOU3BOJICTBA DKOJIOTUYECKHU YUCTBIX
TEIUIOCOEPETAIOIINX TONBIX OMMJIKOOSTOHHBIX OJIOKOB ISl LIOKOJNBHBIX U
NEPBBIX JTaXel, a TakkKe BHYTPEHHUX IIEPETOPOJOK  MAJOITAKHBIX
JEPEBSHHBIX JIOMOB, JUIsl CTPOUTEIHCTBA XO30JOKOB M JPYrUX MOJICOOHBIX
MMOMEIICHMI;

® BHEJAPCHUE TEXHOJOTMM IIOJIYYEHHs] COCTABOB JETOKCULMPOBAHHBIX U
MOAU(PUIIMPOBAHHBIX KapOaMuA0(pOopManbAeruIHbIX CMOJI U MPOU3BOJICTBO HA
UX OCHOBE JIMTHONOJUMEPHBIX CTPOUTEIBHBIX IUIUT B3aMEH TPAJULMOHHBIX
IPEBECHOCTPYKEUHBIX ILIUT.

Bce TexHosmornu 0a3MpyrOTCS Ha MCHOJIB30BAHMM TOJIBKO OTEYECTBEHHBIX
MaTepuaioB, 000pyA0BaHUs U XUMHUKATOB,

Bvicokaa oznecmoiikocms. IlpenycmaTtpuBaeTcsa B TEUYCHUE IISATU JIET NEPEUTH
Ha ucnojp3oBaHue B M/ TOIbKO TpyAHOrOpHOUYMX MaTEpHAIOB (BHE 3aBHCUMOCTH
OT UX (PyHKIIHI).

Hemeryune  HETOKCHMYHBIE  AHTHUIIMPEHBI  JIOJITOBPEMEHHOTO  JIEUCTBUSA
IIPEATIOJIAraeTCs BBOAUTH B COCTAB KOMIIO3ULIMOHHBIX MAaTEPUAIIOB HEIOCPEACTBEHHO
B MPOLECCe MX M3rOoTOBIEHUs (KpOBENbHbIM MaTepuan Yeruiap, JUrHOMOIUMEPHbBIE
IUIMTBI, 3aIUTHO-aHTUCENTUPYIOIIUE COCTaBbl U 1p.). [lepeBsiHHbIE KOHCTPYKLUUU U

CTOJIIPHBIC H3ICIINA 6y,ZIYT MMOoABCPrarbCA IIPOIMUTKE OSKOJOIHYCCKH YHUCTBIMHU
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KOMOMHMPOBAHHBIMU ~ COCTaBaMHM,  BKJIIOYalOmUMH  aHtunupeH  Juadoc,
HETOKCHUYHBIE aHTUCENITUKH, TNIEHKOOOPa3yoIIfe MOJUMEPHI U T. II.

Bbuocmouikocms. JIng co3gaHus  OMOIOTHYECKH OC30IACHOTO KU U
MarepuajgoB  MPOrpaMMoOil  MpeaycMaTpPUBAETCS  LIMPOKOE  HCIIOJIb30BaHUE
HETOKCHUYHBIX W JIOJITOBEYHBIX AHTHUCENTUPYIOIIMX COCTaBOB OTE€YECTBEHHOTO
npou3BoJicTBa. [Ipu M3rOTOBIEHUM KOMITO3UI[MOHHBIX MaTEpPUAJOB AHTUCENTHKU
OyIyT BBOJMUTHCS B WX COCTaB, a /I aHTHUCENITUPOBAHUS JCPEBSHHBIX W3ICTUN U
KOHCTPYKIIMH IIPEANOaraeTcs OCyIECTBIATh UX MOBEPXHOCTHYIO 00pabOTKY.

ITo Mepe pa3BuTusi paboOT B JaHHOM HANpPaBICHUU aHTUCENTUPOBAHUE OyAET HE
TOJIBKO MPEJOTBpAIATh 00pa3oBaHUE TPUOKOB, HO U YHHUTOXATh 00JE€3HETBOPHBIC
OakTepuu Ha MOBEPXHOCTU U3CIUI U MaTEPUATIOB.

Buvicokaa oonzoseunocmp. C 1ENbIO MOBBIIIEHUS JOJITOBEYHOCTH CTOJISIPHBIX
U3JIeIMl W JEPEeBSHHBIX  KOHCTPYKIHMH  OyJeT  OCYLIECTBISTHCA  HX
BBICOKO(D(EKTUBHOE KOHCEPBUPOBAHUE HETOKCHYHBIMU BOJHOIUCIIEPCHOHHBIMU
coctaBamu Tuna Bymnpekc (3amura HapyX HbIX NOBEpXHOCTe) u Bynpun (3amura
BHYTPEHHUX MOBEPXHOCTEH). DTU COCTaBbl MPOHUKAIOT IITyOOKO B MOPHI IPEBECUHBI
U TIOCTIE BBICHIXaHUS OOpa3yloT HAa MOBEPXHOCTH MPOYHYIO MPO3PAYHYIO IUICHKY,
MOJIHOCTBIO 3aKPBIBAIOLIYI0 TOPbl M HMCKIIIOYAIOLIYI0 BO3JCHCTBUE HAa JIPEBECHHY
BJaru, rpuoOkoB, YD-m3nyueHus © Jpyrux pazpymaromux ¢akTopoB. JlroObie
JNEPEBSIHHBIE KOHCTPYKLIHUH COXPAHSAIOT MPOYHOCTHHIE U JEKOPATHUBHBIE CBOICTBA B
TE€UEHHUE JITTUTEILHOIO0 BPEMEHHU.

IlpuenexkamenvHulit 6HewIHUIL U0 U apxumexmypHoe paznooopasue. llepexon
OT YHBUIBIX M OJHOOOpPA3HBIX JEPEBSIHHBIX CTPOCHUH K BBIPA3UTEIbHBIM B
APXUTEKTYPHOM OTHOILICHUM 3JaHUSIM OYJIeT JOCTUTaThCi IMyTeM TapMOHUYHOTO
COUETaHUsA PA3HOOOPA3HBIX APXUTEKTYPHO-CTPOUTETBHBIX (OPM C HOBBIMHU,
IIPUBJIEKAIOIIMMHA BHUMAHUE MaTepUaJIaMu.

K Taknm matepuanam oTHOCSTCS:

® AHTHCENTUPOBAHHBIM  TPYMHOTOPIOYMH  O00BEMHO-(POPMOBAaHHBIN  (TIOJ
yepenuily) JOJITOBEYHBINM JUCTOBOM Matepuan Yermnap ¢ HabopoMm Bcex

HGO6XOI[I/IMBIX 9JICMCHTOB KPOBJIA (KOHBKOBI)IC N IIOJKOHBKOBBIC JJICMCHTHI,
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€H/I0Ba, BOJOCTOYHBIC >Xenoba W T. A.). Bapmantel cmoco6oB 00bEeMHOMN
(OpPMOBKM ¥ OTIECNKM BHEIIHEH CTOPOHBI JIMCTOB Yermap BechMma
pa3HOOOpa3Hbl M 1O Mepe HEOOXOJUMOCTH MOTYT JOIOJHATHCS WM

HN3MCHATHCA,

® HOBBIM PYJIOHHBI KpOBENbHbIM Marepuan KpoHac Ha OCHOBE MPOMUTAHHOIO
CTEKJIOXOJICTA WJIM CTEKJIOTKaHU C 3al[UTHBIM JIEKOPATUBHBIM IJIACTU30JIbHBIM
MOKPBITUEM, HAa KOTOPOE C MOMOIIbI YETHIPEXIBETHOW MEYATHON MAaIIUHBI
MOTYT HAHOCHUTBCS PA3JIMYHbIC TEYATHBICE PUCYHKH, UMUTHUPYIOIIHE 000N
BUJI KPOBEJILHOTO MOKPHITUS. Marepran HETOKCUYEH, HE DJIEKTPU3YETCS, HE
roput, He THUET. K Kpbllie oH Kpenutces ¢ noMouisto kiest Terpakon-1JI wiam
Bukoin;

e wMaTepuaibl Tuna Yemnap W JEKOPATUBHBIC IUIUTHI JJIS OTIACIKH I[OKOJS C
dakTypoii, XxapaKTepHOU JJi CTeH (BaroHka, CauuHr, "Tukuii" KaMmeHb, Ty u
Ap.).

[IpenycmarpuBatroTcsi  BapuaHThl  OTJEIKHM CT€H TUCHEHBIMU  TOHKUMH
JIPEBECHOBOJOKHUCTBIMM TIJIMTAMHU, NPONUTAHHBIMU cocTaBaMH Byripun u Bynpekc
C pa3JIMYHBIMU TOHUPYIOIIUMHU JOOABKaMH, a TAKXKE€ YCTPONCTBO MOJYIPO3paYHBIX
TOHUPOBAHHBIX HABECOB-TIOPTUKOB HAJ BXOJOM B 3[laHHE, YTO MPUIAET
MaJO3TaXHOMY JIOMY apXMTEKTYpPHYIO BBIPa3uTENIbHOCTh. BecbMa sddextuBHa
OKpacka »JJIEMEHTOB JEPEBSAHHBIX JOMOB HETOKCHMYHBIMH Kpackamu Jlakpa-
YHuBepcan, coaepKalluM{A aHTHUIUPEHbl U AHTUCENTHUKUM UM HMMEIOUIUMMHU JIECSITKU
I[BETOB U OTTCHKOB.

K sTomMy e TUIy OTHEJIKH OTHOCHUTCS MOKPBITHE W3 KAMEHHOW KPOIIKU C
AKpUJIOBBIM CBSI3YIOIIMM M TPYHTOBKOW. IIprMeHEHHE OTIOEIOYHBIX COCTaBOB
IpUAAET JOMaM COBPEMEHHbBINA BUI.

Huskaa cebecmoumocms. Huzkas ce0ecTOMMOCTD, IpUeMIIeMas /i1t MaCCOBOTO
noTpebutesns 1eHa (B 2-3 paza HUXKE, UM Ha UMIIOPTHBIE MaTepUalibl) U BBICOKOE
KauyeCTBO MAaTepPHAIIOB JOCTHTAIOTCS Oylaromapss CIACAYIOIMUM TEXHUYECKUM

PCUICHUAM!
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® I[IUPOKOE MPUMEHEHHWE B MPOU3BOJCTBE SKOJOTMYECKU UYUCTHIX CTPOUTEIBHBIX

MaTEepHaJIOB M  COCTAaBOB  KPYIHOMACIITAOHBIX  OHMOHEpasIararonuxcs

IPOMBIIUICHHBIX M OBITOBBIX OTXOJIOB: IIMHHOM pe3WHBbI B BHUAE MYKH (IS

MmaTtepruania Yermap u ap.), BTOPUYHOTO MONMHATHIICHA, aJIOMUHUEBBIX OAHOK W3-

1O/, HANWUTKOB (IIJI1 aHTUKOPPO3UOHHBIX MPHUCATOK K Kpackam), OMWIOK (IJIst

TEIJIOU3OJSLIMOHHBIX MAaTEPUAJIOB U OMUIKOOETOHOB), IIEMOK (sl apOonuTa) U

JIPYTUX JPEBECHBIX OTXOJIOB, HEUTPAIM30BAHHBIX M JIETOKCUIIMPOBAHHBIX

OTXO/IOB TaJIbBAHUYECKUX TMPOU3BOJCTB JJIsi M3TOTOBJICHUS IUTMEHTOB IS

KPacOK W aHTHUCENTHUKOB, a TaKK€ OTXOJOB CTEKOJbHOW MPOMBIILUICHHOCTH U

CTEKOJBHOTO 005 [JIi TPOU3BOACTBA PYJIOHHBIX TEIIO3BYKOU3OISIIMOHHBIX

MaTepuagoB (HETOPIOYUX, HKOJOTMUYECKHW YUCTHIX, AHTUCENTHUPOBAHHBIX). ITO

MO03BOJISIET CHU3UTh CTOMMOCTb CHIPhSI B CEOECTOMMOCTH MaTEepHaNIOB B 2-3 pasa;
® HCKJIIOUYECHHE U3 COCTaBa MAaTEPUAIIOB U KOMIIO3UIINI JOPOrOCTOAIINX UMIOPTHBIX

MOJIYIIPOJYKTOB, CO3/1aHHE€ COOCTBEHHOTO IMPOU3BOJCTBA XUMHUKATOB U

MOJIYTIPOAYKTOB;

e oOpraHu3aiusl MPOU3BOJICTBA HOBBIX MATEPHAIIOB U COCTAaBOB HAa OTEUYECTBEHHOM
000pyI0BaHUH, CTOUMOCTh KOTOPOTO B 3-5 pa3 HUXKE, YeEM UMIIOPTHOTO.

Peanuzanust nporpaMmbl  MO3BOJIMT CO3/1aTh OTEYECTBEHHOE MPOU3BOJICTBO
DKOJIOTHYECKH  OE€30MaCHBIX JIPEBECHOIUTUTHBIX  MATEPHAIOB  CTPOUTEIBHOTO
HazHaueHUs U dPPeKTUBHBIX yTerumTeneit aa nyxa M1, Oyner cnocoO6CcTBOBATH
OCBOCHHUIO IPOU3BOJICTBA SKOHOMHUYECKH JIOCTYIHBIX JEPEBSHHBIX JOMOB A
IMIMPOKUX CJIOEB HACEJCHUS, a TAKXKE PEIICHUI0 MPOOJIeMbl 3aHATOCTH BO MHOTHX
peruoHax.

Cpenu BaXHEHIINX COLMAIBHBIX PE3yJIbTATOB PEATU3ALMU TPOTPaMMBbl CIIETYET
OTMETUTh  O0O€CIEeUEeHUE DKOJOTMYECKH O€30MacHbIX YCIOBUM  Tpyna Ha
OPEANPUATUAX [0 MPOU3BOJCTBY JPEBECHOIUIUTHBIX MATEpPUANIOB U JEPEBSIHHBIX
JIOMOB, a TaK»Xe co3/laHrue 0e30MacHOM cpeibl OOUTAaHUSI B MAJIOATAXKHOM KIJIUITHOM

CTPOUTCIILCTBE.
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