ApeBecHble MaTepuaabl
V1 M3AeAVsI 3 APeBeCUHBI



Iliaan:



OO01me cBeIcHU

/Ipesecunoii Hazvl8aemcs oOuUUeHHas Om KOpbl MEEPOasi mKaHb 0epesda.
E€ mmpoko NpUMEHSIIOT B CTPOUTEIBCTBE 0JIaroiapsi BEICOKON MPOYHOCTH
IpY HEOOJIBIIION CPEIHEN NIOTHOCTH, YIIPYTOCTH, MaJION
TEIUIONPOBOJHOCTH, JIETKOCTH 00Pa0OTKH, TPOCTOTE CKPEIIICHUS
OTJEJIbHBIX JIEMEHTOB, BBICOKOM MOPO30CTOMKOCTH, HEPACTBOPUMOCTH B
BOJIE U OPTAHUYECKUX PACTBOPUTEINSAX, IEKOPATUBHOCTH.

BMecTe ¢ TeM IpeBecrHa UMEET PAJ HeI0CTATKOB: aHU30TPOITHS
CTPOCHHUS U CBOMCTB, HAJIMYKE ITOPOKOB, TUTPOCKOIIUYHOCTD M, KaK
CJIEJICTBUE, BIIAXKHOCTHBIC Ae(popMaliiu, TPpUBOAAIINE K N3MEHEHUIO
pa3MepoB, KOPOOJICHHUIO U PACTPECKUBAHUIO; CKIOHHOCTh K 3aTHUBAHUIO U
BO3TOPAHHUIO.



B 3aBHCHUMOCTH OT CTEeNeHH NepepadoTKU APeBeCUHbI PA3JIMYaI0T:

- JlecHble Mamepuaivl, OJTy4acMbI€ TOJIBKO MMyTEM MEXaHUYECKOM
00pabOTKH CTBOJIA JiepeBa (OpeBHA, MUIIOMATEPHUAIIBI); B 3TOM ClIy4yae
COXPaHAIOTCS BCE MOJOXKUATEIbHBIE U OTPULIATEIILHBIE CBOMCTBA
JPEBECHUHBI;

- 20moevle u3oenus U KOHCMpPYKWuu, N3roTaBINBaEMbIE B 3aBOJCKUX
yCIOBHSX (COOpPHBIC IoMa U JETANIH, KJIICCHbIE KOHCTPYKIIMH, (haHEPA);
CBOIMCTBA APEBECHUHBI UCITOJIB3YIOTCA 00JIe€ palluOHAIBHO;

- Mamepuasisl, nojayuaemvie nymem 2i1y0oKoi nepepadomku
opesecunsvl: a) OTXOIbl U HEAETOBAS JPEBECUHA C MPUMEHEHUEM BSIKYIIAX
BEIIECTB ((PHOPOJIUT, NPEBECHO-CTPYKEUHBIE TUIUTHI, apOOJIHUT); 0)
XUMHUYeCcKas nepepadorka (100aBKu 4151 MOAU(PHUIIMPOBAHKS OETOHOB Ha
OCHOBE 2(PHPOB 1IECJUIIOJIO3b1); B) (DU3UKO-XUMHUYECKasi 00padboTKa
JPEBECHOTO ChIPhS (KapTOH, IPEBECHOBOJIOKHHUCTBIC IIJIUTHI);

- U30eUA U3 MEPMOCMAOUNUUPOBAHHOU OPEBECUHDBL, TIOTTyYaeMbIe MPU
IIMTENbHOM Bo3nercTBum temreparyp 230 ...240 °C u gaBnennu 1o 0,2
MIlIa 6e3 nocTtymna Kuciopoja ¢ NEPUOANYECCKON mogayed BOASHOrO apa.



KadecTBO ApeBECHUHBI 3aBUCUT OT MOPOJbI A€PEBA, YCIOBUU €TI0
IIPOM3PACTAHUA: TUIIA II0OYBBI, 3aTEHEHHOCTH, KOJIUYECTBA BJIAry,
KJIMMATUYECKUX YCIOBUU U T. 1.

JlpesecHble nopoOdbl NOOPA30eIAI0MCs HA X8OUHbLE U TUCHBEHHDbLE.

K xe6oitnvim nopooam, WCOIb3yEMBIM B CTPOUTEIIBCTBE, OTHOCST COCHY,
JTUCTBEHHUILY, €]1b, TUXTY, KEAP, CEKBOMIO, KUITIAPUC, TYIO.

JTucmeennble nopoovl IPUMEHSIOTCS B CTPOUTEIHCTBE 3HAUUTEIBLHO
pexe. M3 Hux ucnonb3yrot 1y0, siceHb, OYK, JuIly, 0epe3y, ocuny. [Ipu
OTJICJIKE BHYTPEHHUX MOMEIIEHUM MCIIOIb3YIOT JUCTBEHHBIC TIOPOIBI
TBEPABIX U IIEHHBIX TIOPOJI AepeBa (y0a, BUIITHHU, TPYIIH, KIEHA,
KapeJIbCKOM O0epE3bl, KpaCHOTO JiepeBa, OJIMBbI, aMEPUKAHCKOT'O Opexa,
njaTaHa, THKa, BEHTE, DBKAJIMITA U Ap.).

Poccust pacroniaraet IpuMepHO MSATOM 4aCThl0 MUPOBBIX 3aI1aCOB
JIpeBECHHBI. B oTiIM4YMe 0T 00rarcTB 3€MHBIX HEJIP JIEC

BOCCTaHABJIMBAETCS JI0 MPOMBIIIJICHHOM BEIpYOKHU B TeueHnue 50 — 100
JIeT.



CTpoeHue U COCTaB

Pacty1ee nepeBo COCTOUMT U3 KOPHEBOM CUCTEMBI, CTBOJIA Y KPOHBL.
[IpOMBIIIIIEHHOE 3HAYEHUE UMEET CTBOJI, U3 KOTOPOTO IOJIYy4aeTCs
oT 60 10 90% nenoBoM IPEBECUHBI.

J[peBecrHa npeicTaBIIsIET COO0M MPUPOIHBINA KOMITO3UIIMOHHBIN
MaTepuall, ApMUPOBAHHBIMA BOJIOKHAMU. OHA SBJISETCS IPUPOIHBIM
HOJIMMEPOM U cOCTOUT U3 1eso03bl (CgH,,Ox),..
HeBoopyKEHHBIM I1a30M pA3INYACTCA MAKPOCMPYKMYpa
opesecuHbl, a C TIOMOIBIO ONITUYECKON U DJIEKTPOHHOM
MUKPOCKOIINU BUIHA MUKPOCMPYKIMYPA.









Kopa cocrout 13 KO>XHULIbI (KOPKM, HApy>KHasl 4acThb) U
IIPOOKOBOI TKaH! U AyOa (BHyTpeHH:1: 4yacTh). Kopka 1 mpoOKoBast
TKaHb 3alIUIIAIOT 4€PeBO OT MeXaHNYeCKIX [TOBPeXKACHUI I
BpeAHOIO BAVISIHUS CPEABL.

Ayb cAy>XUT A4 AOCTaBKM IIMTaTeAbHBIX BeIl[eCTB, HY>KHBIX
AAs1 pOcCTa AepeBa. B HeM OTKaaAbIBaIOTCs 3aI1achl STVIX BEIIECTB,
HeOOXOAVMMBIX A€peBy paHHel BeCHOM AAS pa3BepThIBaHVLA
MOAOABIX AVICTOYKOB.

IToa caoem ayDa y pacTy1iero gepesa HaXOAUTC TOHKUIL CAOM
KamOus, COCTOSIIIIETO 13 XXMBBLIX KA€TOK. B BereraTyBHBIV IEPUOA
OHU Pa3MHOXAIOTCs Ae/AeHNeM: B CTOPOHY Ay0a OTKAaAbIBaIOTCs
AyOsIHBIE KAETKY, a K LIEHTPY AepeBa — KAETKU ApeBeCUHDI (B
3HAaYUTEABHO 00AbITIEM O0ObeMe). JeaeHre KAeTOK KaMOus
Ha4MHaeTCs BeCHO U 3aKaH4MBaeTcs oceHbl0. [loaToMy B
IIOIIePEeYHOM pa3pese gpeBeciHa CTBOAa (ero 4acTh oT Ayda 40
CepALIeBIHBI) COCTOUT U3 psAAa KOHLIEHTPUYIECKUX 200UHHDbLX KOAeY,
PAaCIIOA0KEHHBIX BOKPYT CepALI€BUHBI
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Kaxnoe roqnuHoe KOJIbI0 COCTOMT U3 JBYX ciioeB. KieTku parnet
(6ecenHeli) Opesecurbl 00Pa3yIOTCS BECHOM WJIM B Hadase JjeTa.
Knerku nozoueti (nemueti) Opesecurvl 00pa3yroTCs K KOHITY JeTa.
PanHss gpeBecrHa UMEET CBETJIBIN LIBET U COCTOUT U3 KPYITHBIX
TOHKOCTEHHBIX KJIETOK. [1031Hss1 ApeBeCcHHa UMEET 00JIee TEMHBIN
IIBET, MEHBIITYIO MOPUCTOCTh U 001aAaeT OOJIBIION MPOYHOCTHI0. OHA
COCTOUT M3 MEJKUX KIIETOK C TOJICTBIMU CTEHKaMU. [[pOYHOCTH
JIPEBECUHBI TEM BBIIIIE, YEM OOJIBIIE MTPOIEHT MO3THEN APEBECUHBI.

TOJICTBI HAPYKHBIW CIION JPEBECUHBI, HAXOAANIUNCS 32
KaMOueM, Ha3bIBaeTCsA 3a00/10Hb10. OHA COCTOUT U3 JKUBBIX KIIETOK,
00€CITEeUNBAIOIINX EPEMENICHUE MUTATEIbHBIX BEIIECTB OT KOPHEN K
KpOHE. JTa 4acCTh APEBECUHBI UMEET OOJIBITYIO BIAXKHOCTh, MAITYIO
POYHOCTH, 00JIAAAET OOIBIION YCYIIKOW U CKIIOHHOCTBIO K
KOpPOOJICHUIO0, OTHOCUTEJIBHO JIETKO 3arHUBAET.

Crenyromuii, 3a 3a00JI0HbIO BHYTPEHHUN CJIIOM JPEBECHHBI,
Ha3bIBAETCA A0pom. B miporiecce pocta 1epeBa CTEHKU KIETOK
JIPEBECHUHBI BHYTPEHHEW YaCTH CTBOJIA, PUMBIKAIOIIEH K CEPALICBUHE,
MOCTENIEHHO U3MEHSIOT CBOM COCTaB, CTPYKTYPY U LIBET.
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Aopo cocTouT 13 MOJHOCTHIO OTMEPIIUX KJIETOK. OHU HE YYACTBYIOT B
KU3HEICATEIBHOCTH JIEPEBA, HE MPOBOJAT MO CTBOJY BJIary, UMEIOT
MEHBIIYIO BJIIAXKHOCTb, Y€M y 3a00JIOHH, 00JIE€ TPOYHBIE, TBEPIBIE U
MEHEE CKJIOHHBI K 3aTHUBAHHIO.

Cepoueguna COCTOUT U3 KJIETOK C TOHKMMM CTEHKaMH, CJ1abo
CBSI3aHHBIX APYT C ApyroMm. CepreBrHa BMECTE C IPEBECHOM TKAHBIO
IIepBOI0 TO/a KU3HM JiepeBa 00pa3yeT CepILIEBUHHYIO TPYyOKyY. ITa
4acTh CTBOJIA JIEPEBA MAJIO MTPOYHA U JIETKO 3arHMBAET.

[Toponpl, y KOTOPBIX IO OTIANYAETCSA OT 3a00J10HU 00JI€€ TEMHOM
OKPACKOW Y MEHBIIIECH BIAKHOCTBHIO, HA3bIBAIOT 20P08bIMU (COCHA,
JTUCTBEHHUIA, Ay0, kenp). [Topoibl, IeHTpadbHas YaCTh KOTOPBIX UMEET
TOJIBKO MEHBIIYIO BJIAXKHOCTb, 10 CPABHEHHIO C 3a00JIOHBIO

— cnenoopesecHvimu (IUXTA, €J1b, IUna, 0yk). [lopoasl, He MerOIINE
3HAYUTEIILHOTO PA3JINYU MEXKAY HEHTPAIBHON U HAPYKHOW YaCTAMU
CTBOJIOBOM JPEBECUHbBI, HA3BIBAIOT 3A0010HHbIMU (OCUHA, OJIbXA, KJICH,
oepesa).

B npeBecuHe BceX MOPOJT pacloIOKEHbBI CEPAIIEBUHHBIC JIYUH,
KOTOpPBIE CITY>KaT JJIsl IEPEMEIICHHUS BJlard U MUTATEIbHBIX BEIIECTB B
MOIIEPEYHOM HAMPABJICHUH OT JIyOa K CEpAIIEBUHE U CO3/IaHUs 3amaca
3THX BEIIECTB HA 3UMHEE BPEMS.
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H3yuas cmpoenue opesecunvbl n00 MUKPOCKONOM, MOKHO
YBHUJICTh, UTO OCHOBHYIO €€ MacCy COCTaBJISIOT KIICTKH
BepeTEeHOOOpa3HoM (popMbl, BHITSIHYTHIC BI0JIb CTBOIA. HekoTopoe
KOJIMYECTBO KJIETOK (KJIETKH CEpJLIEBUHHBIX Jy4ei) pacroJiararorcs B
TOPU30HTAJILHOM HaIpaBJICHUH, MOIEPEK OCHOBHBIX.

KiieTku npeBecuHbl KIaCCUDULIIMPYIOT HA KIEMKU MEXAHUYECKOU
UL ONOPHOU MKAHU, NPOBOOAUUE KIIeMKU U KIIeMKU 3anacaroujell mKaHu.

['maBHYIO pOJIb B APEBECHHE, KaK CTPOUTEILHOM MaTepHuaje, UrparoT
KIemKu MexaHuyeckou uiu onoprou mxaru. OHU BBITSHYTHI B JIJIMHY,
UMEIOT TOJICThIE CTEHKH 1 Y3KHE BHYTPEHHHE MOJIOCTH, HAan0O0JIe€ POYHEI
M CTOMKH K 3aTHUBAHUIO. Y XBOMHBIX IOPO/I 3TO mpaxeuobl NO30Heu
opesecunvl. OHM 3aHUMarOT npuMepHO 90...95% ob1iero oobema.

Onopuas mkaHs JTUCTBEHHBIX TTOPOJT COCTOUT U3 Y3KHUX,
BBITSIHYTBHIX B INIMHY KJIETOK C 3a0CTPEHHBIMHU KOHIIAMH, Ha3bIBa€MbIX
«JIpeBECHBIMU BOJIOKHaAMM». OHH paBHOMEPHO pacupeeeHbI MO
TOJAMYHOMY CJIOK0. Y OOJBIIMHCTBA XBOMHBIX IOPOJ, IPEUMYIIECTBEHHO,
B CJIOSIX MO3JIHEH JPEBECHUHBI, PACIIOI0KEHBI CMOJISHBIC XOIbI —
MEKKJIETOUYHBIC IIPOCTPAHCTBA, 3alIOJTHEHHBIE CMOJIOM.
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CpyOneHHas IpeBECUHA COCTOUT U3 OJCPEBECHEBIINX KJIETOYHBIX
000s04eK. O00JIOUKH KJIETOK CIIOKEHBI U3 HECKOJIBKHUX CII0EB OYECHb
TOHKHX BOJIOKOHEII, Ha3bIBAEMBIX Mukpoduopuiiamu. OHAU KOMITAKTHO
YJI0KCHBI M HAIIPABJICHBI 110 CIIUPAJISIM MO pa3HBIMM yTJIaMH K
POIOJBHON OCH KJIETKH (KaK y KaHaTa). ITO 00€CIeUnBaET MPOYHOCTh
MaTepuana npu pacTsikeHuu. Muxpogubpuiia COCTOUT U3 JIMHHBIX
HUTEBUHBIX IECIMHBIX MOJICKYJI LIEJUII0I03bl — BEICOKOMOJIEKYJISIPHOTO
npupoaHoro nomumepa (C H;4Ox),,, tae n > 2500, co CloXHBIM
CTPOCHHEM MAKPOMOJIEKYJI. MaKpOMOJIEKYJIbI IIEJLTF0I03bI HMEIOT
BBICOKYIO TPOYHOCTh HA PACTSIKEHUE, U3TU0 U BBITAHYTYIO (hOpMY.
Mexny MuKpouOpHILIIaMA COIEPKATCSI OPraHUYECKUE BEIIECTBA —
JIUCHUH U 2ceMuyentono3a. ECTb HEOOIbIIOE KOJTUYECTBO
HEOPraHUYECKUX BEIIECTB B BUJIE COJICH IIETOYHO3EMEIBHBIX METAJJIOB.
Hannuue nuranHa o0ecneuynBaeT NPOYHOCTD IPEBECUHBI TIPU CHKATHH.
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POu3nKo-MeXaHnUeCcKue
CBOMCTBA

Honamue o pasnosecnoii u cmanoapmHoil 61aX3#CHOCMU, npeodee
2UZPOCKONUYECKOU 8ANHCHOCMU

BraxHOCTB ipeBecHHBI BhIpaxkaeTcs B (%) 110 OTHOIICHHIO K Macce Cyxoi
IPEBECUHBL. B IpeBeCUHE pa3INyarOT 2UZPOCKORUYECKYIO 6142y, CBA3aHHYIO B
CTEHKAaX KJIETOK, U KANUWLIAPHYIO 6J1a2y, KOTOpasi CBOOOHO 3aMOJIHSET
MOJIOCTH KJIETOK U MEKKJIETOYHOE MPOCTPAHCTBO.

BiiaxkHOCTh, KOTOPYIO TPUOOpETAET JPEBECUHA B PE3YJIbTaTe JIUTEIHHOIO
HAaXOXKJEHMS Ha BO3/IyX€ WJIM ITOMEINICHUM C TIOCTOSSHHOW TEMIEPATYPOU U
BJIAKHOCTBIO (TUTPOCKOMMYECKOE PAaBHOBECHE) HA3BIBAIOT PAGHOBECHOI.
PaBHOBECHAs BJIaXKHOCTH 3aBUCUT OT TEMIEPATYPHl U OTHOCUTEIHLHOU
BJIAKHOCTH OKPYXKaroliero Bo3ayxa. [Ipu xpaHeHnu Ha BO3yxe MO HABECOM
JIPEBECHUHA UMEET PABHOBECHYIO BIAXHOCTH 15...18 %. IIpn xpanenun
IPEBECUHBI BHYTPH ITOMEIIEeHUS - 5...8 %. CBexkecpyOIeHHas APEBECUHA
MOJXKET coaepkaTh Bi1aru ot 35 go 120%.
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Cmanoapmmnoii npuHATO cunutaTh 12%-10 BiaxxHOCTh. [loHsITHE
CIMAHOAPMHOIL 6]1AXCHOCHU HEOOXOIUMO 151 00€CIICUCHUS
BO3MO>KHOCTH CPaBHEHHUS PE3yIbTaTOB UCIBITAHUIN IPEBECHUHBI IIPU
ONpPEJEICHUN CPEeIHEN INIOTHOCTH, MMPOYHOCTH U T.JI. BJIaXKHOCTh
JIPEBECHUHBI, ITPU KOTOPOH CTEHKH KJIETOK HACBIIIEHBI BOJAOM
(npedenvroe cooeporcanue cuepockonuueckoll 61azi), a IoJIOCTH U
MEXKKJIETOYHBIE ITPOCTPAHCTBA CBOOOHBI OT BOJIbl, HA3BIBAIOT
npeoeom 2uzpoCKOnUUecKoul eaaxcHocmu. J[ns npeBeCuHbI
pPa3IMYHBIX OPOJ oHa KoJjiedseTcs oT 23 1o 35% (B cpeanem 30%) ot
MAacCChl CYXOH JIPEBECUHBI.

Ycywika u pazoyxanue
Kosebanus BIa)XHOCTH BOJIOKOH JIPEBECHUHBI BIIEKYT 3a COOOI
M3MEHEHHE pa3MepoB U (hOPMBI IOCOK, OPYChEB U IPYTUX U3ACTUN U3
JIPEBECHHBI.
[Ipu yBIaXXKHEHUHU CYXOU IPEBECUHBI 10 JOCTUNKEHUS €10 TIpEeia
TUTPOCKOMUYECKON BIAXKHOCTH CTEHKH JPEBECHUHBI YTOJIIAIOTCS,
pazdyxaroT, UTO MPUBOJIUT K YBEINUYCHHUIO pa3MEpPOB U 00beMa
JIEPEBSIHHBIX U3JICIINM.
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Bnosb ocu cTBOsA (BIOJIb BOJOKOH) JIMHEHUHAA YCYUIKa s
OOJIBIIMHCTBA JIPEBECHBIX Mopo cocTarisieT 0,1...0,3%
(1...3mm Ha 1 m); 6 paouanvnom nanpaeienuu —4...6 %
(4...6/mm Ha 1 m), a 6 mMaHZeHUUATbHOM HanpagsieHuu — 8

e 10% (8...10Mmm na 1 m). ITO COIPOBOKAACTCS
BO3HMKHOBEHHEM BHYTPEHHHUX HANPSOKEHUHN B JPEBECUHE, UTO
BBI3BIBACT €€ KOpoOIeHue U pacTpeckuBanue. Kopoonenue
0€ePEBAHHBIX U30E/IUU ABIISIETCS CIIEJCTBUEM PA3HUILIBI B YCYIIIKE
JPEBECUHBI B TAHTC€HIIMAJIBHOM W PaJiiaIbHOM HAIIPABJICHUU U
HEPAaBHOMEPHOCTH BBICHIXAHUS.

JI1s mpeaoTBpalleHus: KOpoOJICHHUS

U PaCTPECKUBAHUS ACPEBIHHBIX

U3EJINN UCTIONB3YIOT IPEBECUHY

C TOM K€ PABHOBECHOU BJIAYKHOCTHIO,
KOTOpasi OyJET B YCIOBHUAX SKCILTyaTallUM.
YT0OBI 3aUTUTH APEBECUHY OT
MOCJIEIYIOIIETO YBIIAXKHEHHUS, €€
MOKPBIBAIOT KpaCKaMu, JJAKOM U SMaJIsIMHU.




19

ITnomnocmo Opesecunol
HcTrHHAS THIOTHOCTh APEBECHHBI U3MEHSIETCS HE3HAUUTEIBHO, TaK KaK
JIPEBECUHA BCEX JIEPEBBEB COCTOUT B OCHOBHOM M3 OJTHOTO BEIIECTBA —
LEJUTIOJIO3bI. B CBSI3U C 3TUM WCTHUHHYIO IUIOTHOCThH APEBECUHBI MOXKHO
IPUHATE paBHOM 1,54 1/ cM®.

Cpeonasn niomnocms TPEBECUHBI PA3HBIX TTOPOJI U JAXKE OJHOMN
U TOM K€ OPOJbI 3aBUCUT OT MHOTHX (JAKTOPOB, CBA3AHHBIX C YCIOBUSIMHU
pocTa AepeBa. Y OOJBIIMHCTBA JIPEBECHBIX MOPOJI IIIOTHOCTh CYXOM
npesecunbl Menbmie 1000 kr/m3, T.e. MeHbIIE IIIOTHOCTH BOALL. C
W3MEHEHUEM BIIAKHOCTH CPEAHAS INIOTHOCTh APEBECUHBI MEHAETCH,
MIO3TOMY IIPUHATO CPABHUBATH IUIOTHOCTH APEBECUHBI PU OJHOU U TOU
K€ CTaHJAPTHOM BIaXXKHOCTHU, paBHOU 12 %.
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3Has CPEIHIOK IJIOTHOCTh IPEBECHHBI B MOMEHT UCIIBITaHUS P,
Py paBHOBECHOU BiaxkHOCTH W (ompenensieTcst 1o HOMOTrpamMme,
%), CPETHIOIO IIOTHOCTD TPH CTAHIAPTHON BIAKHOCTH — p 12
BBIUMCJISIOT 110 (popMyiJie:
P’ S p .V tad2-W) (kr/m3),
eoe:

P — CpeoHss NIOMHOCMb 00pa3ya opesecunsbl npu
CIMAHOAPMHOU GILANCHOCIIU, KS/M°;

PV — cpeonss niomuocms obpasya opesecunsl ¢ énadxcnocmvio W
8 MOMEHM UCHbIMAHUL, K2/M>;

W — gnaosxcnocms 0bpasya opesecunvl 8 momenm ucnvimarus, .

a = 2.5 — nonpasounsvlil KO3 Puyuenm uzmeHenus nIomMHOCmuU
Opesecunvl npu usmMeHeHuu ee siaxcHocmu Ha 1%.

12
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Mexanuueckue ceoiicmea. Onpedenenue npeoena npoUYHoOCmuU
opesecunvl npu crxcamuu 6001w 6010KkoH (I OCT 16483.10-73.
Ilpesecuna. Memoo onpedenenus npeoena npoyHOCMU NPU CHCAMUU
800/1b BOJIOKOH).

Bce MexaHn4eckue CBOMCTBA IPEBECUHBI KAK AHU30TPOITHOTO
BOJIOKHHCTOTO MaTepuana B 00JbIIIei CTEIICHH 3aBUCUT OT TOTO, IO/
KaKMM yIJIOM K BOJIOKHAM HaIlpaBjieHa CHJia, HAJIN4YHe IMOPOKOB, HOPOIbI
JepeBa, ero IMIOTHOCTH, BIAXKHOCTU. [ onpeaenenus npeaena
MPOYHOCTH IIPHU CXKATUHU JIPEBECUHBI BJIOJIb BOJIOKOH IEpe/l HCIILITAHUEM
BBIYMCIISIIOT IUIOMIAh IIOMIEPEYHOrO CEUEHH 00pa3a-npusMel F(cm?),
U3MepsIsl €T0 pa3Mephl MMOCEPEANHE JJIMHBI ¢ MMOTPEIIHOCThIO HE OoJiee
0, Imm. O6pazel; HOMEIAKT CTPOTO MO IEHTPY IUIUTHI IIpecca (8
npucnocobenue 05l UCNLIMAHUS HA Cocamue) W Harpy>kKaroT paBHOMEPHO
C TaKOU CKOPOCTBIO, YTOOBI OH pa3pyurrics uepe3 (1,0+0,5 )mun mocie
Hadaya Harpy>keHus (cm. pucynox 5). Pa3zpyiarontyro Harpysky P
U3MEPSIIOT C TTOrPENTHOCTHIO He Oonee 1 %.
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PucyHok — Onpenenenue mnpenaena NpoOYHOCTH JPEBECUHBI IIPU CKATUU BJIOJIb BOJIOKOH

[Ipenen npoyHocTH 00pasia Mpu cxkaThX BB BosiokoH R, W (Mlla) nipu
BJIaXXHOCTU W B MOMEHT UCIIBITAHUS ONPEACISAIOT IO popMyJie

R, = (P/F)10 (Mlla)

eoe:

P — paspywarowas naepyska, kH.

F — niowaoe nonepeunozo ceuenus obpasya, cm?

Pe3ynbTar BRIYUCHSAIOT U OKpYTIsatoT 10 0,5 Mlla.
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[Ipemen mMpoYHOCTH JIPEBECUHEI IIPU CXKATHUU BIOJH BOJIOKOH
BBEIYUCIIIOT KaK cpeaHee apu(pMeTHIECKOe 3HaUCHUE PE3YyIbTaTOB
UCIIBITAHUM HE MEHEE YeM TpeX 00pasIioB.

Jlns mepecuera npeaena IpOYHOCTH APEBECUHBI IIPH CKATHH BJIOJIb
BOJIOKOH K CTaHJapTHOM BiaaXHOCTH (12 %) ucrons3yrot Gpopmyiry

Reel2 =R V- [1+ a-(W -12)]  (MITa),

eoe:

R_..N— npeden npounocmu obpazya opesecunvl npu cocamuu 600Jb
80JI0KOH ¢ 8aaxcHocmuio W 6 momenm ucnoimanus, Mlla;

W — gnasxcnocms 0bpazua opesecunvl 8 Mmomernm ucnvimarus, %o.

a = 0,04 — nonpasounwiii K02 huyuenm na 1axcHocmo,
NOKA3bl8AI0OWUL, HACKOJLKO USMEHAEeMC A NPOYHOCb NPU USMEHEeHUU
enasicnocmu Ha 1 %.
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Takum 006pa3oM, IIOMIaab, BOCIPUHUMAOIIAS HATPY3KY P UCIBITAHUU
F = (1,8xb)cm?, tne b — mmpuna obpasma, cu.

B naboparopHoit paboTe 3a paspymaromiee yeunue P, (kH) mpuHAMaroT
yCUJIME, TP KOTOPOM JepopMaliiyi HAUMHAIOT PacTh
HEMPONOPIIMOHAJILHO, ITYyaHCOH BOMAET B oOpa3zell Ha 2...4 MM, a Ha TOplax
oOpasiia MOsBATCS TEPBbIC TPEIIUHBI (CM. PUCYHOK 7).

3HAYEHUE HAMPSKEHUHM COOTBETCTBYIONIEE PA3PYIIAIONIECH HATPY3KeE,
MPUHUMAIOT 3a YCI08HbBIU Npedel NPOYHOCMU OPEeBeCUtbl NPU MEeCHHOM
CMAMUU NONEPEK BONOKOH.

[lo HaiineHHOMY P, PACCUUTHIBAIOT YCIOBHBIN MPE/IE NPOYHOCTH
obOpasiia npu cMstuu nomnepek BojokoH R, W(MIla) o popmyie

W — .
R.." = (P,.,/F)10 (Mlla),
eoe.

R,V — ycroenvlii npeden npounocmu obpasya opesecunvt npu MECMHOM
cmamuu nonepex 8010koH ¢ enaxchocmoio W 6 momenm ucnoimanus, Mlla;
P .. — paspywaiowee ycunue, coomgemcmeyioujee yCrosHoMmy npeoey
NPOYHOCMU NPU MECIMHOM CMAMUU NONEpPeK 80JI0KOH, KH

F — naowaow obpasya, 6ocnpunumarowas HazpysKy, cm?.
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Y ca0BHEIN TIpeaea IPOYHOCTH JPEBECUHBI IIPH MECTHOM CMSITHU ITOIIEPEK
BOJIOKOH BEIYHUCIISIOT KaK CpeaHee apu(METHICCKOS 3HAUCHUE PE3YIbTATOB
HCIBITAHUN HE MEHEE YeM TpeXx 00paslioB.

JI1st mepecyeTa yCIIOBHOTO IIpeieiia MPOYHOCTH IIPH MECTHOM CMSITHUH
IOIICPEK BOJIOKOH K CTaHAApTHOM BiakHOCTH (12 %) ucmonb3yroT hopMyy:

Re2 = R,W[1+a (W -12)] (MITa),

2oe.

R, W — ycnosuwiii npeden npounocmu obpasya opesecutrvl npu MecmHom
CMAMUU nonepex B0JI0KOH ¢ araxcrocmoio W 6 momenm ucnoimanus, Mlla,
a = 0,035 — nonpasounsiil Ko3ghuyuenm Ha 61AHCHOCMb, NOKA3LIBAIOUJULL
HACKOJIbKO UBMEHSemCs NPOYHOCb NPU U3MeHeHUU éaaxcHocmu Ha 1 % (0n4
8cex nopoo OpesecuUtbl).

W — grasicnocme 0bpasya opesecunvl 8 Momenm ucnvimarus, %o.
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J171s1 3TOro MCNoJIb3YIOT MPUCIIOCOOJICHUE, 00ecTIeunBaroniee n3rud oopasia
MPUIIOKEHUEM Harpy3Kd K €ro 00OKOBOW MOBEPXHOCTHU B CEPENHE PACCTOSIHUS
MEXK]ly IIEHTpaMu o1op. Pannyc 3akpyriaeHus onop U Harpy>kKarolero Hoxa
nomxeH ObITh 30 mm. CkopocTh HarpyxkeHus obpasna (1350+/50)H/mumn.
OOpaser 10BOAT 10 pa3pyIICHHS U ONPEIEIAIOT MAKCUMAITbHYIO HAarpy3ky P,
(H) ¢ morpemHocThIo He 0oJiee 1 %.

[Ipemen NpOYHOCTH NPH cTaTHYECKOM u3rube oopasia R, ,W(MIla) BEIYUCIAIOT
o opmyiie:

R,V = 3:-Ppasp-1/(2-b-h?) (Mlla),
2oe.

R,,.W — npeden npounocmu obpasya opesecunvl npu cCmamuyecKom
uzeube c naxchocmoto W e momenm ucnvimanus, Mlla
P a5, — Pa3py1lIatoLIas Harpyska, H;

| = 240 mm — paccmosinue mesicoy yenmpamu onop;

b, h — coomeemcmeenno wupura u eslcoma 06[?6131461, MM.
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[Ipo4HOCTH JPEBECUHBI IIPH CTATHYSCKOM M3TrM0e HaXOOAT KaK CpeaHee
apru(pMETHICCKOE 3HAUCHUE PE3yIbTaTOB HCIBITAHUI HE MEHEE YeM TPEeX
00pa3IoB.

JIst mepecdeTa mpeaelna MpoYHOCTH IIPH CTaATHYECKOM HM3rude K
cTangapTHOH BiaaxxHOCTH (12 %) HCIONB3YIOT CIIeIYIOMYI0 (hOPMYIIY:

Ru3z 12= RuW ] [1+ a(W '12)] (MHCI),

eoe:

R,.. V= npeden npounocmu obpazya opesecunvt npu cmamuueckom
uzeube c enaxcrocmoro W e momenm ucnvimanus, Mlla
W — graosicnocms ob6pasya opesecunvl 8 momenm ucnvimarusi, %o.
a = 0,04 — nonpasounwiii kKodduyuenm na raxcHocms,
NOKa3vl8aAOWULl, HACKOJIbKO USMEHAEMC s NPOYHOCHb NPU USMEHEHUU
enaxchocmu Ha 1 % (014 6cex nopoo opesecumbi).
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Ilopoku npeBecuHbl. UX
BJIUSAHHUE HA MPOYHOCTH
JIpPeBECUHDI

[TopokamMu HA3BIBAIOT HEAOCTATKUA APEBECUHBI, MOABIISIFOIIAECS BO
BpEMs pOCTa JIEPEBA U XPAHEHUS MUJIIOMATEPHUAIOB Ha ckiajne. CTerneHb
BJIMSIHUSI TIOPOKOB HA MPUTOJHOCTh APEBECUHBI B CTPOUTEIBCTBE 3aBUCUT OT
UX BUJIA, MECTA PACTIOJIOXKEHHUS, PA3MEPOB, & TAK K€ HA3HAYCHUS JPEBECHOU
npoaykKiuu. OIMH U TOT KE MOPOK B HEKOTOPBIX BUAAX JIECOMIPOAYKIIAH
JICJIAET IPEBECUHY HEMPUTOJHOM, & B IPYTUX ITOHUKAET €€ COPTHOCTh UJIN HE
MMEET CYILECTBEHHOTO 3HaueHUs. [103TOMYy B CTaHAapTax HA KOHKPETHHIE
BUJIbI JIECOIIPOAYKIIMA UMEIOTCSA YKA3AHUS O IOMYCTUMBIX ITOPOKAX.

Ilopoxu Opesecunbl MOIAHCHO pa3deumsb Ha HECKOJIbKO 2pYnn: TIOPOKHU
(opMBI CTBOJIA, IOPOKHU CTPOCHUS IPEBECUHBI, CYYKH, TPEIIUHBI, XUMUYECKUE
OKPACKH U TPUOKOBBIE MOPAKEHUSI.
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Hopoku ¢popmevl cmeona NErko ONPENEISIIOTCS HA PACTYILEM
nepee. [103ToMy CTBOJIBI TAKUX JIEPEBHEB MOTYT OBITH OTOPAKOBAHBI Ha
aecoceke. K 3Toil rpymnie nopoKoB OTHOCATCS cOeHcucmocmeo,
3aKOMeAUCmMocms U KpUU3Ha CTBOJIA, HAPOCM.

Coesxtrcucmocms 3HaYNTEIILHOE YMEHBIIICHUE TMaMeTpa OpPEBEH.
HopmanbHbIM COEroM CUMTAETCS YMEHbIICHUE quaMeTpa Ha 1 cM Ha 1 M
JUTMHBI CTBOJIA. DTOT IMTOPOK YMEHBIIAET BHIX0J] OOPE3HBIX
nuwiomMarepuaiioB. Kpome Toro, B MaTepuasie OKa3bIBa€TCsI MHOTO
MEepEPE3aHHBIX BOJOKOH, YTO CHUYKAET €T0 NPOYHOCTb.

3akomenucmocms — PE3KOE YBEIMYCHUE THaMETPa KOMJIEBOU
(HM>KHEH) 4aCTH CTBOJIA. 3aKOMEIUCTOCTh ObIBAET KPYTJION U peOPUCTOM.
B nro00oM ciiydae oHa yBEIMYMBAET KOJIUUYECTBO OTXO0B U
MCKYCCTBEHHO BBI3BIBAET KOCOCIION B TOTOBOM MPOAYKIIUHA.

Kpueu3na — uCKpUBIICHHUE CTBOJIA JIEPEBA B OJTHOM WJIH
HECKOJIbKUX MecTax. CHiIbHAsI KpUBU3HA TIEPEBOJIUT JPEBECUHY B pa3psil
HE MPUTOJHOW JJISl CTPOUTEIIBHBIX LIEJIEH.
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Ilopoku cmpoenus opegecunvt NPeJICTABISAIOT COO0H
OTKJIOHEHUSI OT HOPMAJIbHOT'O PACIIOJI0KEHHS BOJIOKOH B CTBOJIC JIEpEBa:
HAKN0H BOJIOKOH, C8UNEBANMOCIb, KDEeHb, 080UHASL CEPOYe8UHA U TIP.
Haxnon eonokon (kococnou) — HeNMapaJUIeIbHOCTh BOJIOKOH APEBECHUHBI
MPOJ0JILHOM OCH NWJIOMaTepraia. ITo siBJIcHUE (0COOCHHO TP
OOJIBIIIMX yTJIaX HAKJIOHA BOJOKOH) BBI3bIBAET PE3KOE CHIIKCHUE
IIPOYHOCTH APEBECUHBI U 3aTPYIHAET €€ 00paboTKy. [Tmnomarepuarn,
MMEIOIIMN KOCOCJIION, 001a1aeT MOBBIIICHHON CKIIOHHOCTBIO K
KOPOOJICHHUIO MPU U3MEHEHUH BIIAXKHOCTH.

Ceunesamocms — KpaitHee MPOSIBIICHUE KOCOCIIOS, KOra
BOJIOKHA APEBECUHBI PACIIOI0KEHBI B BUJIE€ BOJH WJIK 3aBUTKOB.
CBUIIEBATOCTh B HEKOTOPHIX MOpoIaxX (OpeX, KapeabCKas Oepe3a)
IpHUJAeT KPACUBYIO TEKCTYPY APEBECUHE; TAKUE MOPOIbI UCIIOIb3YIOTCS
B OT/CI0YHBIX padoTax.

Kpenv — n3smeHeHne cTpoeHus APEBECUHBI, KOTJa TOIOBBIC
KOJIbIIa UMEIOT Pa3HyIO TOJIIUHY U IUIOTHOCTH I10 Pa3HbIE€ CTOPOHBI OT
cepaneBuHbl. KpeHs HapyIaeT 0qHOPOJHOCTD APEBECUHBI.
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Cyuku — caMbIii pacipOCTpaHEHHBIN M HEM30ECKHBIM ITOPOK
IPEBECHUHBI, MIPEACTABIISIONINN COO0M OCHOBAHUS BETBEH, 3aKIIOUYCHHBIC B
npeBecuHe. OHM HApYIIAOT OAHOPOIHOCTh CTPOEHHUS IPEBECUHBI,
BBI3bIBAIOT UCKPUBJICHUE BOJIOKOH (CBUJIEBATOCTh). CyYKH YMEHBIIAIOT
pabouee ceyeHHue MUIoMaTepralioB, CHIXKasl X MPOYHOCTH B 1,5...2 paza
(a B TOHKHX JIOCKaX u Opyckax u 6oiee).

ITo cTeneHu cpacTaHusl APEBECUHBI CYYKOB C JPEBECHHOM CTBOJIA
PA3JIMYAIOT CYYKH CPOCIINECS, YACTUYHO CPOCIIHAECS U HECPOCIITUECS
(Beinagaroiiue). OcCoOEHHO HEMPHUATHBI CYYKH pa3BETBICHHBIE (JamyaThie).

Tpeuwunvt MOTYT NOSIBISATHCS KaK HA pacTyIIEM JEpEBE, TaK U MPH
BBICBIXaHUM CPYOJICHHOTO JiepeBa U IriioMarepruaioB. OHYU HAPYIIAKOT
LEIIOCTHOCTD JIECOMATEPHUAIIOB, YMEHBIIIAIOT BHIXOJ BBICOKOCOPTHOU
IPOAYKIUM, CHUKAKOT IIPOYHOCTD, U 1aXKE JICNal0T UX HEMPUTOAHBIM J1JIs
CTPOUTENBHBIX IeJe. KpoMe Toro, TpenyHbl ClIOCOOCTBYIOT Pa3BUTHIO
THUCHUS JIPEBECUHBI.

PaznuyaroT cieayroue TUIIbl TPEUIAH: MemuK, MOpo3000UuHa 1N
omyn, 00pa3yrolmecs Ha PacTyIleM JIEPEBE, U mpPeuurbl YCYUKU,
oOpa3yroluecs Ha CpyOJICHHON JPEBECUHE.
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Memux — BHYTPEHHUE TPEIIMHBI, UAYIIUE BIOJIb CTBOJIA OT
[IEHTpa K nepudepru; TpeuH MOXKET ObITh HECKOJIBKO, KaK
PaCIOJIOAKEHHBIX B OJTHOM MJIOCKOCTH, TAK U KPECTOOOPA3HO.

Mopo3zo6ouna — HapyKHasl OTKPbITas MPOA0JIbHAS TPEIIUHA,
CYXKaroIasAcs K UEHTPY. Takue TpeuMHbl BO3SHUKAIOT IIPU 3aMEP3aHUU
BJIar'd B CTBOJIE BO BPEMsI CUIIbHBIX MOPO30B.

OmJiyn — TOJTHOE WJIA YaCTUYHOE OTICJIEHUE LIEHTPAIbHOU
4acTH CTBOJIA OT NEpUPEpUNHON B pE3YyJIbTATE YCYIIKHU MEPBOM. Takue
TPEIMHBI PACIIONATAOTCS 10 TOAOBBIM KOJIbIAM.

Tpewunwvl ycywku — BCTPEYAKOTCA OYEHb YACTO B APEBECUHE
BCEX MOPOJ; BOSHUKAIOT B PE3YIbTATE HANPSHKEHUN, BHI3BAHHBIX
HEPABHOMEPHOM yCAJAKOM IpU OBICTPOM CYIIIKE APEBECUHBI HA BO3IYXE.
OTH TPEIIMHBI HAMPABIICHBI OT NEPUQPEPHUH K LIEHTPY BAOJIb BOJOKOH
IPEBECUHBI.
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Heecmecmeennvle okpacku BOSHUKAIOT B CPyOJIEHHOM
JIEPEBE B PE3YIbTATE XUMUYECKUX U OMOXUMHUYECKUX MPOIECCOB, B
OOJIBIIIMHCTBE CJIYYa€B BBI3BIBAIOIIMX OKUCICHUE TyOUIIbHBIX
BEILIECTB. bBHIBAIOT CBETJIbIC U TEMHBIE XUMHUYECKUE OKPACKH, OHHU HE
BIIUSIIOT HAa (PU3UKO-MEXAHUUYECKHUE CBOMCTBA APEBECHUHBI, HO MOTYT
NOPTUTH BHEIITHUM BHJ OOJMIIOBOYHBIX MaTEPHUAJIOB.

Aopoesas eHub, PA3BUBACTCA B PACTYILEM JEPEBE MO/
JIEUCTBUEM JIEPEBOPA3PYIIAIOIIUX TPUOOB, CYIIECTBEHHO CHUXAET
MEXAHUYECKHUE CBOMCTBA U COPTHOCTH JIPEBECUHBI. HapyxHad
TPyXJisiBasi THWIb BO3HUKAET BCJICACTBUE MOPAXKEHUSI JPEBECHUHBI
JepeBOPa3pPyIIAIIIUMUA IPUOAMHU.

Yepsomouuna - XOIbl U OTBEPCTUSI, TPOJACIAHHBIC B
JIPEBECHHE HACEKOMBIMU. PaznnyaroT 4epBOTOUKMHY: TIOBEPXHOCTHYIO,
POHUKAIOIIYIO B IPEBECUHY HE 00Jiee 4eM Ha 3 MM; HETITYOOKY1O,
IPOHUKAIOIIYIO B IPEBECUHY HE 00Jiee 4ueM Ha 15 MM B KpyIJIbIX
Marepuajax u He 0osiee 5 MM B MHJIOMaTepHaiax; CKBO3HYIO,
BBIXO/IAIIYIO HA IBE MPOTUBOIIOJIOKHBIE CTOPOHBI MaTepHalla.
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3amurTa IpeBeCHHbI OT
rHUCHUSA, IOPAKEHUA
HACEKOMbIMHU
U BO3rOPaHMUSI.

K 4nciy crnocoOoB 3aiuThl APEBECUHBI OT THUEHUS,
MOPaXXCHUSI HACEKOMBIMHU 1 BO3TOPAaHUSI OTHOCSIT CYIIIKY
JIPEBECHHBI (ECTECTBCHHAS U UCKYCCTBEHHAS ), KOHCTPYKTUBHBIE
MEpBHI MO MPEAOTBPAIICHUAIO YBIAKHEHUSI KOHCTPYKIIUH B
MPOIIECCE IKCILTyaTaluu  (M30JISIUs OT TPYHTA, YCTAHOBKA
CIICIIMAJIbHBIX KAHAJIOB JIJIsI IPOBETPUBAHUS ), TIPOTIUTKY
APEBECUHBI AHMUCENMUKAMU U AHIMUNUDEHAMU.
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AHmucenmuku — ITOBUTHIC BEIIESCTBA, IPUMCHSIEMBbIC IIPOTHB
JepeBOpa3pyIIAIOIINX TPUOOB: OHU MIIM 3aMEIJISIIOT POCT I'PUOOB WJIH BHI3HIBAIOT
ux Tuoenp. BelnecTBa aHTUCENTHKHU JOKHBI YIOBICTBOPATH CIASTYIOIAM
TpeOOBaHMAM: SIIOBUTOCTh MO OTHOIIICHUIO K Ipr0OaM; JerKOCTh MPOHUKHOBEHUSI
B JIPEBECHHY; CTOMKOCTh BO BPEMEHU;, HE ObITh SIHOBUTHIMH JIJISI YEIOBEKA U
’KHBOTHBIX; HE OKa3bIBaTh Pa3pyIIalOIIEero BO3ACHUCTBUS Ha APEBECUHY U
METaJlIbl.

Booonepacmeopumvie anmucenmuku - anmpayerHogoe Macio,
KAMEHHOY20/IbHOe MAC0, CllaHyegoe Macio (TEMHO-KOPUYHEBOTO IIBETA
KUJIKOCTH C PE3KHUM 3allaxOM; OKPaIIMBAIOT IPEBECUHY B TEMHBIM I[BET HE
BBIIIEIIAYMBAIOTCS BOJIOM, METAIT HE KOPPOJAUPYIOT) - IMPUMEHSIOT IS
IPOIUTKH JACPEBSIHHBIX AJIEMEHTOB, HAXOISIINXCS HA BO3JyXe, B 3eMJIC MU
BOJIE.

Booopacmeopumbie anmucenmuku — IpoNUTHIBAIOT JIPEBECHHY,
KOTOpas B IPOIIECCE IKCIUTyaTaluy OyAeT 3aluIileHa OT HeOCPEACTBEHHOTO
YBJIQKHEHUS W BBIMBIBAIOIIETO JCUCTBUS BOJBI. K Hum omuocam ¢pmopuo
nampus NaF'; kpemnegpmopuo nampus Na,SIF; xnopuo yunka ZnCl,.



48

JIna 3augumul 0epesaAHHbIX KOHCMPYKUUIL OM 80320PAHUA
IPUMEHSIOT CIICIIMaIbHbIE MEPbI (OTIAJICHUE JEPEB. YACTEH KOHCTPYKIIMMA OT
HMCTOYHUKOB HarpeBaHMs; MOKPHITHE ITYKATyPKOW U HAHECCHUE
OTHE3AIIUTHBIX COCTABOB WJIM MPOMUTKA JPEBECUHBI XUMHUYECKUMMU
BEIIECTBAMU — AHMUNUPEHAMU ( OM 2PeuecK0o20 C108a DY - 020Hb).

B xauecmee anmunupenog npumensirom o6ypy Na,B,0, -10H,0,
Gocgham ammonus, cyrbcham ammonus; oopnas kucroma H;BO,.

Tak kak TEXHOJIOTHS MPOMUTKH AaHTUCENTUKAMH 1 aHTUIIMPEHAMU
oJHaKoBas1. To 4acTO UCIOIB3YIOT KOMILJIEKCHYI0 00pa0OTKY APEBECUHBI
IIPOTHB THUEHUS U Bo3ropaHus. [IpoBoaUTCS OHA 10 OKPACKH JACPEBSHHBIX
KOHCTpyKuMH. [IponuTka MOXKET OBITh nosepxHocmuas (MyTeM 2-3 KpaTHOU
00palbOTKM AEPEB. KOHCTP. KOHIIEHTPUPOBAHHBIMM PACTBOPAMU C IIOMOIIbIO
KUCTH WJIM PACTIBUIUTENS) U 21y00oKas (IPOHUKHOBEHHUE B TIIYOUHY APEBECHHBI
— METOJI TOPSYEXO0JIOAHBIX BAaHH M aBTOKJIAaBHO- AU(P(PY3MOHHBIN METO/).
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Jlecomamepuanamu (NECHBIM COPTAaMEHTOM) Ha3bIBAIOT MAaTEPHAIbl M3
JIPEBECUHBI, COXPAHUBINHE €€ MPUPOIHYIO (U3WUYECKYI0 CTPYKTYpy H
XUMHYECKUU COCTAB.

X mnoapa3nenstoT Ha HeobpabomawuHvle (KPYTIble) U 00pabomaxHvie
(musmoMaTepuaibl, KOJOThIEe MaTepUalbl, IMOH U Jp). M3aenvs u3 ApeBECUHBI
MOJIy4ar0T MEXaHUYECKOM 00pabOTKOM JIECHBIX MaTEPHaJIOB.

Kpyznvle necomamepuanst (OYHIICHHBIE OT CYYbeB M KOPBI OTPE3KH
CTBOJIOB):

- OpesHa CTPOUTEIIbHBIE W MUJIOBOYHBIC (OUHUIIIEHHBIE OT KOPbI CTBOJIBI): O
(1mameTp) BepxHero topua > 14 cm, anuHa 4-6,5 M, TOPIIBI ONMMJIEHBI O]
IIPSIMBIM YTJIOM K IIPOAOJIBHOM OCH;

- OLWJIMHAPOBAHHBIE OpeBHA, 0OpabOTaHHBIE HAa TOKAPHOM CTaHKE U
MMEIOIIMNE OJUHAKOBBIU JTUAMETD;

- noomosapuuk — ) Bepxa 8...13 cm, muHa = 3...9 M;

- gicepou - O Bepxa 3 ...8 cM, juHa = 3...9 M.

B COBpeMEHHOM CTPOMUTEILCTBE IMOJTOBAPHUK U JKEPAM HCIOJb3YIOTCS
peako. OHM  HaxoAsAT TMNPUMEHEHUE TOJBKO B  HHAWBUIYaJIbHOM
CTPOUTEILCTRE.
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Iunomamepuanst 10Ty4arOT NIPY NPOJOJIBHON PACIMIIOBKE OPEBEH U UMEIOT
HIEpIIaBy0 MOBEPXHOCTh. [10 (hopMe MonepeyHoro ceueHus: pa3anvaror:
IJIACTUHBI (PACUIIOBKA HA JIBE MOJIOBUHBI); YETBEPTUHBI (10 IBYM B3aMMHO-
NEPIECHANKYISPHBIM IHaMeTpam); TOPObLUTh (C OHOM CTOPOHBI - HAPYKHAS
4acTh OpEBHA, C APYTOM CTOPOHBI — IIJIOCKAs IIOBEPXHOCTB); JOCKHU
(HeoOpe3HbIE, C HEONMMJICHHBIMU KPOMKaMHM (MHOTIa ¢ 0030JIaMH) U
O0Op€e3HbIC, C OMUIICHHBIMUA KPOMKaMU); OpyChsl (KBaIpATHBIE WA
OPSIMOYTOJIBHBIE).

J171s1 mpon3BOACTBA KAYECTBEHHBIX MUJIOMATEPUATIOB U U3ACITUN U3
IPEBECHHBI HEOOXOAUMO MPOU3BOJIUTH CYIIIKY OPEBEH JI0 X PACHTUIOBKHU.



o MRk :
e l"."'._‘-'\.-"hrl"'

W T

g J- e g %

et




53

- NO2OHAYICHbLe: TIIITYHTOBAHHBIC TOCKH, BArOHKA,
npouabHbIC U31eaus (HATUYHUKY, IUTMHTYCHI. TaJITENIH, IITAINUKY,
pPaCKIJIAAKH, HAIICJIbHUKHU, PEUKHU U JIP.), U3MEPSIOTCS TOTOHHBIMU
METpaMU;

- uz0enus 075l NAPKEeMHbIX NOJI0G: NTYYHbIC MAPKETHHIE
KJIETIKW WJIM TJIAHKHW, KOBPBI, IIIUTHI, IOCKH;

- uzoenus 0ns recmuuy: OAISICUHBI, CTOJIOBI, IEpUIIa, CTYIICHH,
MOJICTYIICHKH, TETUBBI U JIP.;

- hanepa: NByX-, TPEX-, YETBIPEX- ... IECATUCIIONHAS, B
TOM YHCJIC ¥ BOJOCTOMKAS;

- cmoaspHvle naumsl (CKIICCHHBIC IEPEBSHHBIE paMbl WIIH
PEVKM B CIUIOLIHYIO IJIMTY OOJIBIINX Pa3MEPOB C MOCIEAYIOMIEH
OKJICWKOU IIMOHOM C OJTHOM WJIU JIBYX CTOPOH);

- CMOJIsIpHble U30eaus: OKOHHbIE OJOKHU (KOPOOKH, paMbl),
B TOM YMCJIE JJIsl CTEKJIONAKETOB, IBEPHBIC OJIOKH (KOPOOKH U
II0JIOTHA);

- cmpoumebHble KOHCMPYKYUU U 0emaiu: CTCHOBBIE
IUTHI, OANKH, (DEPMBI, APKH, CTPOIMIIA, JIaru, IUThl ONATyOKH U
1p., B TOM YHCJIE, KJIICCHBIE.
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Mamepuanwt u uzoenun u3
OmMX0008 OpesecuHnbl:

napesecHocTpyskeuHble nThl (JCII), 1peBeCHOBOIOKHUCTHIE
muthel (JIBII), namunat, neMeHTHOCTpYy KeuHble muThl (L[CIT),
opueHTHPOBaHO-CTpYykeuHbIe IUThI (OCII), pudponut, apOboaut u ap.



