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IMpeaucaoBue

MexayHapoiHasi HayqHO-TIpaKTH4YecKass KOH(MEpPEHIHs 3apouiiach B BUJE Ha-
YYHOTO ceMHuHapa B KoHIle 90-X rojjoB W BCKOpE BBINLIA 3a Ipeaeibl Kadeapsl U
cTpaHbl. B yclI0BUAX pe3Koro majaeHusi IpOU3BOJICTBA JPEBECHBIX TUIUT, CYIIECTBEH-
HOTO OTPAaHWYCHUS] HAYYHO-TEXHUIECKON MH(OPMAIH, OTTOKA CTICIIHAIICTOB OCTPO
OIyIIaJlach HEOOXOMUMOCTh OOMEHA MHEHMSIMH, MOTYYCHUSI CBEJCHUN O KpeaTHB-
HBIX pa3paboTkax. UHTepec Kk KOH(pEpPEHIIMH MPOSIBUIIA HE TOJIBKO paOOTHUKU OTEYe-
CTBEHHBIX MPEANPUSITUNA, HO U 3apyOECKHbIE CTICIIUATIUCTHI.

C nauana XXI Beka koH(epeHLMs MPUHSIA PETYISAPHBIA XapakTep, MPOBOIU-
Jach BO BTOPOM MOJIOBMHE MapTa KaXKJIOro HEUYETHOTO roja Ha momanake CaHKT-
[TeTepOyprckoro rocy1apCTBEHHOIO JIECOTEXHHUYECKOTo yHUBepcutera uMeHn C.M.
Kuposa, u Ha muiomanke BHU Ipesa B r. O6HMHCKE 110 YETHBIM rojaM. Martepualisl
KOH(EpEeHIIMU 3apaHee MyOJMKYIOTCS B BHJE COOpPHHMKA C M3JI0KECHUEM HHTEPECHBIX
TEXHUYECKHUX pelieHrnd, HOBOK HayuyHoU mHpopManuu. CBeIeHUs] OTHOCUTEIBLHO aB-
TOPOB M OPTaHU3AlMi MO3BOJIAT 3aUHTEPECOBAHHBIM JIMI[AaM BBIMTU HA KOHTAKT JJIs
TBOPYECKOTO COTPYJHUYECTBA. ABTOPHI MpeJjIaraloT CBOU pa3pabOTKH U CBOIO Hay4-
HO-TEXHUYECKYIO JIUTEPATYPY.

Hay4Has 1eHHOCTh COOpHHUKA COCTOUT B MyOJUKAIIUUA TEOPETUYECKUX aClEKTOB,
MPOIIECCOB U SIBICHUN OOpa3oBaHUs IUIUT U MOAUGPUIIUPOBAHUS JTPEBECHOILIUTHOTO
npou3BojicTBa. [IpakTuyeckas IEHHOCTh CBsi3aHAa ¢ OOMEHOM OIbITA 10 KOHKPETHBIM
TeXHUYECKUM BorpocaM. OOcyxaeHue JOKIAA0B U MyOJIMYHAsl TUCKYCCUU TI0 aKTy-
aJbHBIM TE€MaM MO3BOJISIET JaTh KOJJIEKTUBHYIO OlLIEHKY. YacTHble Oecelbl OKa3biBa-
IOTCS TIOJIE3HBI B KaXKJOM JIaHHOM KOHKPETHOM ciydae. OprkOMHUTET MPUMET BCE
JIOCTYIHBIE €My MEpPbI, YTOOBI KOH(PEPEHITNS 0Ka3aJlach MOJIE3HON M MHTEPECHOA.

[Ipencenarens mporpaMmHoro komuteTa, npodeccop benenbkuit FO.U.



YJIK 674.815/817.41
Cocrosinne U nepcrneKTUBbI pa3BUTHS POU3BOACTBA IPeBeCHbIX IINT B Poccun

AL Hlanawos
340 «Hayuno-uccneoosamenvcrkuit uncmumym BHUW[PEB»

Ilpusedenvl danHbvle 0 COCMOAHUU U NPOSHO3€e PA3BUMUS NPOU3BOOCTBA Opesec-
Holx naum 8 Poccuu. Ilpusedenvl dannvle 0 cmpoumenbcmee HO8bIX NPeOnpusmuil no
nPOU3800CcM8Ey OPeBeCHbIX NIAUM.

KiroueBble cjioBa: IMPOU3BOACTBO APCBCCHLIX ININT, CTPATCIHUA PA3BUTUA JICCHOI'O
KOMILICKCA, APCBCCHOCTPYKCUHLBIC IIUTHI, APCBCCHOBOJIOKHUCTLIC IIJINTHI, (I)aHepa.

[TpousBoACTBO ApeBecHBIX TUIUT B Poccuu B mociieiHue roJibl pa3BUBaeTCs Ore-
pexatomumu Temnamu. CornacHo gaHHbIM Poccrara, npuBeneHHbIM B Tabi. 1, mpo-
U3BOJICTBO JipeBecHOCTpykeuHbIX MUT ([CII) BMecTe ¢ miurtamMu APEeBECHBIMU C
opueHTUpoBaHHOM cTpyxKoi (OSB ot anri. oriented strand board) B 2018 roay BbI-
pocio no cpaBHenuto ¢ 2017 romgom Ha 16,5 % u coctaBmiio 9746 ThIC. M3, a MPOU3-
BOJICTBO JIpeBeCHOBOJIOKHUCTHIX TUT (/IBII) BeIpocio Ha 8,6 % u coctaBuio
649,3 wMimH. M. [IpousBoactBo Qanepsl BbIpociO Ha 6,9 % U cocTaBUIIO
4018.,5 THIC.M .

Tabmuma 1 — IIpou3BOACTBO JPEBECHOIUIMTHBIX MaTepuaioB B Poccum (J1aHHBIC
Poccrata)

I B OO0BEMBI 110 TogaM
POAYyKIMA FUH. MM 2015 2016 2017 2018 % Kk 2017
JICIT u OSB TBIC.M® 7209 7270 83698 9746 116,5
JIBIT MITH.M? 502,2 553,8 597,9 649,3 108,6
danepa THIC.M® 3648,7 3759,3 3758,8 4018,5 106,9

Pacnopsixkennem IIpaBurensctBa PO ot 20.09.2018 r. Ne 1989-p yrBepxkneHa
Crparerus pazputus jecHoro komiiekca Poccuiickonn @enepauun no 2030 ropa,
KOTOpasi onpeAenseT LU U 3a1a4u, ClIOCOObl MX JOCTUKEHUS, IPUOPUTETHI, ITAIIbI
pealin3alyy rocyJapCTBEHHON MOJUTUKU B 00JACTH Pa3BUTHS JIECHOI'O KOMILJIEKCA
Poccun. «CrpaTerus» HanpasiieHa Ha IMOBBIIMIEHHE JOJITOCPOYHON KOHKYPEHTOCHO-
COOHOCTH JIECHOW MPOMBIIIIEHHOCTH, YBEIMUEHUE BKJIaJa JIECHOIO KOMILIEKCA B CO-
IUAIbHO-?KOHOMHUYECKOE Pa3BUTHE CTpaHbl, 3(Q(PEKTUBHOE UCIIOIB30BaHUE, OXPaHY,
3aIATY U BOCIPOU3BOJICTBO JIECOB 3a CUET NOCTHIKEHUS YCTOMYHUBOIO JIECOYIIPaBIIE-
Hus. OcHOBHBIE HarpaBieHus: «CTpaTerun» — pa3BUTHE OPUEHTUPOBAHHOTO HA JKC-
NOpPT TMPOM3BOACTBA LEJUIIOJIO3bI, POCT BBITYCKAa TAapHOTO KapTOHAa W CaHUTAPHO-
TUTUEHUYECKUX U3JENUI JUIsi BHYTPEHHETO phIHKA, pa3BUTHUE OPUEHTHUPOBAHHOIO B
PaBHOM CTENEHW Ha BHYTPEHHHUM PHIHOK M HA 3KCIOPT MPOU3BOACTBA MUIOMAaTepHa-
JI0B, (paHEpHO-TUIMTHBIX MPOU3BOACTB, MeOENHU, NePEBIHHOrO JoMocTpoeHus. [Ipo-
THO3 MPOU3BOJACTBA U DKCIOPTA JIPEBECHBIX IUIUT, B TOM YHCIE JPEBECHOBOJIOKHU-
ctbix T cpeanedt wiotHoctr (MDF ot anrn. medium density fiberboard) u Beico-
koit miotHoctu (HDF ot anri. high density fiberboard) npusenen B Ta6:1. 2.
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Tabnuna 2 — Ilpon3BoacTBO 1 3KcHopT apeBecHbIX TUT Poccuu B 2016 u 2030 rr.,
3
TBIC. M

[Tponykums 2016 2030 (uaepumon- | 2030 (6a30- | 2030 (cTpareruue-
HBIi1) BbIiA) CKHUI)
IIpousBoacTBo

JCIT 6573 8161 9463 10101

JBII 437 618 628 634

MDF / HDF 2595 4577 5617 6356

0SB 797 2644 3117 3490

IKCIopT

JCIT 1610 2460 3098 3736

JBIT 156 230 223 216

MDF / HDF 618 1267 2007 2746

0SB 68 939 1312 1685

M3BecTHBIE HAM M3 CPEJICTB MACCOBOM MH(OpPMAIMU MPOEKTbl CTPOUTEIHCTBA
HOBBIX M PEKOHCTPYKIUH JIEHCTBYIOMINX IPOU3BOJICTB MPUBEJCHBI B Ta0OM. 3.

Ta6muma 3 — [IpoeKThl CTPOUTENLCTBA 3aBOJIOB IO IIPOU3BOJICTBY APEBECHOCTPYKEU-
HBIX IUIAT

MormHocTb, Cpoku peanuszanuu
THIC. M. TOX [Ipennpusitue, o0opynoBaHue HPOGKTOB
250 «Katroma» ([1), (bpsiHcKas 001acTb) OTIOKEHO GuHaH-
CUpOBaHUE
160 II' «Coro3-Llentp» (Kamyxckas obmnacte) Jlunusa c nHempe- | 2018 r. ocBoeHue
PBIBHBIM IIpeccoM ¢. «3UMIIEIbKAMIT» IIPOM3BOJICTBA
[Tpombimnennas ['pynmna « CBE3A» B AnamnaeBckoM paiioHe | OTIOXKEHO (pHHAH-
600 .
CeepmiioBckoit oomactu Ha 6aze OAO «DaHKOM» CUPOBaHUE
120 3A0 «Mapunnckuii mtHbii komOunaT (JCII) (Kemepos- 2020 I
cKkast 0011.)
150 3asox JICII B nmoc. Utatka Tomckoit 0611. 2018 . oroero
(uHaHCHpOBaHUE
300 ITK «M]J1®» (Mpkytckas obiacts, r. CasHCK) 2022 1.
Hroro: 1580

CpaBHHBasi CyMMapHYI MOIIHOCTb 3asBISIEMBIX K CTPOHUTEIBCTBY 3aBOJIOB
(1580 Thic. M°/rox K 2020 r) 1 KOCTHTHYTHIH 066EM mponssoactea JCII B 2018 r.,
MO>XHO CKa3aTb, YTO 3asABJICHHBIA cTparerued o0bEM mnpousBoacTBa 2030 r. B
10101 TbIc. M%/rox Oyner nocturHyT yxke Kk 2022 roay. OgHako cieayeT OTMETUT,
YTO U3 MPEACTABICHHBIX POEKTOB TOJIBKO OJMH peanu3oBaH B kKoHue 2018 roga (11T
«COIO3-Ientp», . banabanoBo) u emé€ oJUH UMEET peasibHbIe IIAHCHI K peaan3a-
uuu («Katromay, bpsiHckas 0651acTh), Tak Kak UMeeTcs KOHTPakT ¢ pupmoit «ud-
dbenbaxep» Ha mocTaBKy obopymoBaHus. OCTalbHBIE TPOCKTHI OTJIOXKEHBI, B OCHOB-
HOM, M3-3a OTCYTCTBHS NPUEMJIEMBIX YCJIOBUH KpPEAMTOBAaHMs. TeM He MeHee, Joc-
THKEHHE 0003HAUYEHHOTO B CTpaTernu 0O0bEMa eXerogHo mpousBoAuMon B Poccun
JICII B 06Béme 10,1 muH. M° BIIOJIHE peanbHO yxke B Havyase 20-X rofoB.




[Tpon3BOACTBO IPEBECHOBOJIOKHHUCTHIX IIUT MOKPBIM CIOCOOOM 3a MOCIETHUE
JIECATh JIET MOCTOSTHHO CHUXanoch W aocturyio B 2016 rogy ypoBHs 130 miH. M?
(437 ThIC. M°). DTH ILUIUTHI, 06/Ia/[asi HECOMHEHHBIMH [IOTPEOUTEIECKUMH IPEHMYIIC-
CTBaMU Mepe]l aHAIOTUYHBIMU TJTUTAMHU CYXOro croco0a Mpou3BOJCTBA (TAKMMHU Kak
XUMHUYecKasi 0e301acCHOCTh), HE BBIJICP)KUBAIM KOHKYPEHIIMM Ha PbIHKE M3-3a arpec-
CUBHOW pEKJIaMbl CBOEW MPOIYKIIMU HOBBIMH NIPEANPUATUAMU. 3asiBiIeHHOE B «CTpa-
TEruu» yBelndeHue oobema npoussojicta JIBIT MokpeiM crioco60oM MOUYTH B MOJITO-
pa pa3a k 2030 romy pa3pabOTUMKH, MTO-BUIUMOMY, TOMYCKAIOT M3-32 PE3KOTO yBe-
Ju4eHus crnpoca B Poccuun Ha 9KOJIOTHYHYIO HPOITYKIMIO.

[1maHbl CTPOMTENBCTBA HOBBIX 3aBOJOB MO Ipon3BoAcTBY JIBII MOKpbIM cnioco-
6oMm B Poccun HaM He M3BECTHBI, MIO3TOMY BECh MMPOTHO3UPYEMBIN pOCT 00BbEMaA MPO-
U3BOJICTBA JIOJDKEH JOCTUTAThCA 3a CUET yBENIUUYEHHUS KOOPPUIIMEHTA UCIIOIb30BAHUS
JEHCTBYIOIUX JIUHUN. B 3TO# CBA3M, yUUTHIBas CyIIECTBEHHBII BO3pacT 00opya0Ba-
HUS TEXHOJIOTMYECKUX JIMHUM 1o mpousBoacTBy JIBII MokpeiM criocobom, HEoOxo-
JUMO JTONOJHATh «CTpaTeruioy» MeponpusTUSMU M0 00ECHEUYECHUIO 3TUX JIMHUN OT-
JIEJIbHBIM TO3UIIMOHHBIM 00OPYJOBaHUEM, 3allYacTsIMU U TEXHOJOTUYECKON OCHACT-
KOH (TJSTHUEBBIE JIUCTHI, MOAJIOHBI, CETKH TPAHCIIOPTHBIE U (POPMUPYIOLIUE) U APY-
rue.

OkcnoptHeiil notennuan J(BII mokporo cnocoba pa3spaborunkamu «Crpate-
TMW» TPEICTABISIETCS YOBIBAIOUIUM [0 MEpPE YBEJIWYEHHS] MHHOBALMOHHOCTH (C
230 10 216 Thic. M°), 4TO BBITISUT HEECTCCTBEHHBIM, HECMOTpPSI Ha «IIOYTEHHBIN»
PBIHOYHBIN BO3PACT 3TOr0 MPOAYKTA.

KonkypenTtHbie npeumyiiecta npous3Bojicta JIBII MokpeiM cmocoOoM MMEH-
HO B Poccum, oGnanaromieid 3HaYUTENbHBIMA BOJHBIMU U CBHIPHEBBIMU PECYpPCAMH,
OYEBHUIHBI U1 MOTYT IIOJIOKUTENBHO MOBJIUATH HA POCT 3KCIIOPTA 3TOM MPOAYKLUHU B
MPEACTOSIINE AECATUIIETHSA.

[TepedyeHb MPOEKTOB CTPOUTEIILCTBA 3aBOJIOB 110 Mpou3BoacTBy MDF/HDF npu-
BeJICHBI B Ta0I. 4.

Tabnuua 4 — [TpoeKThl CTPOUTENHCTBA 3aBOIOB 10 Mpou3BoicTBY MDF

MomHoCTb, Cpoku peanuszanuu
Thie.mY/ron [Ipeanpusitue, o0opynoBaHue IPOSKTOB
250 «Auntaiinecy (3uMIieTbKam) 2020 r.
500 Kommanus <<I9nﬂn3nap Atupum» (Typuwmst) Bo 2023 I
Branumupckoit o6nactu
500 «Kponomman» (Kamuauarpaackas o6iactp) —
Hroro: 1250

[Mpupoct 066éMoB MDF/HDF cornacHo «Ctpaterun» J0/DKEH COCTABISATH OT
1980 10 3760 Thic. M° k 2030 1. OnHaKO U3 0OHApPOIOBAHHBIX IIJIAHOB CO3JIAHUS MPO-
u3Bojactea MDF/HDF crienyet, 4To mpUpOCT MOITHOCTH MOXET COCTaBUTh K 2023 T.
He Gosnee 1250 Thic.M/T., a ¢ y4ETOM HANMYHMS AEHCTBYIOIMX KOHTPAKTOB HA MO-
cTaBKy 0GopynoBaHus Bcero 250 Thic. M° («AnTaiinecy). Takum 06pasoM, s T0C-
TUXKEHUS 3asBJIEHHBIX 00BEMOB TOCYIAPCTBY HEOOXOAUMO CO3/1aBaTh BCEBO3MOKHBIE



npedepeHuy st OM3HEca, CTPEMSIIErocss OpraHn30BaTh npou3soactso MDF/HDF
(Tabn 5).

Tabnuna 5 — [IpoekTsl cTpoUTENHCTBA 3aBOIOB 1O Mpou3BoAcTBY OSB

Mo1uHoCTSb, Cpoku peanuszanuu
3 HaumeHnoBanue npeanpusaTus
TBIC.M " /TOJT MIPOCKTOB
250 «Mypom» 2020
250 Kommanus «tOrpa-mauT» 2020 (oTnoxkeH)
400 Komnanus «Pean-MuBect» (Hmwkeroposackas 00acTs) 2019
300 «Cron-Ypan» (CepanoBckas 00:1., TuTaHOBast 10JIMHA) —
120 000 «Apaxen-Z10» (YnbsiHOBCKas 0011.) 2021
500 «Kponommany (bamkupus) —
200 «Kanepanay (Kapenus) 2020 (MoaepHM3a1Ms)
Hroro: 2020

Poct mpousBoacta OSB B Poccun k 2030 r. nporHosupyetcsi 6osiee ueM B 3
paza (¢ 797 ThIC. M° B 2016 1. 10 3490 ThIc. M°). OGHAIEKHBACT H KOTHIESCTBO po-
€KTOB MO CTPOMUTENbCTBY MNPEANpPUATUN, NMPUBEIECHHBIX B Ta0n. 5. X cymmapHas
MOIIHOCTh cOocTaBUT yxe K 2021 r. Oonee 2 MITH.M’/TOJ, 9TO B CYMME C YK€ UMEIo-
IIMMUCSA MOITHOCTSIMU, IPAKTUYECKU paBHa NporHo3HOU B 2030 roxy. OHAKO TOJIb-
KO 0J11H MPoeKT (AO «Mypom») UMEET KOHTPAKT Ha MOCTaBKY 00OPY10BAHHUS.

OOpucoBaHHbIE TPaHANO3HBIE TUIAHBI 110 YBEIUYEHUIO OOBEMOB MPOU3BOJICTBA
JPEBECHBIX IUTUT MOTYT OBbITh PEAIM30BAHBI TOJIBKO MPU MOCTOSIHHOM MOHUTOPUHIE U
noJiepKKe Ou3Heca co cTopoHsl rocynapcrsa. [loatomy npu yrBepxaenun «Crpa-
TEruu» NPaBUTEILCTBY MTOPYUEHO pa3padoTaTh U YTBEPAUTH B TEUCHHE TPEX MECSIIEB
KOMIIJIEKC MEPONpPHUATHI 1o €€ peanmsauuu. Ha caiite MuHnpomTopra noka ecrtb
TOJIBKO MHOTOCTPaHUYHBIN TOKYMEHT C TAKUM HAa3BaHHWEM, COJEPKAILUN Iepeduuncie-
HUE BCEX JIEUCTBUM, KOTOPbIE MOTYT CIIOCOOCTBOBATh JOCTHMKEHHMIO MOCTABJIEHHBIX
LEeJIel, HO HE COJEpIKallluii HA OJHOrO KOHKpeTHOro Meponpusatus. Iloka naxe Poc-
cTaT myOJIMKYyeT JaHHbIe 0 npousBoacTee [IBII B M?, TOT/1a KaK BCE MPOTHO3bI B M,

YK 674.817:661.57
PoiHOK (paHepbl M cMOJ1 HA OcHOBe hopmasibaeruaa B Pecnyoumnke benapych

H.M. I; pomeel, I0.B. ,Zloﬁmml, I0.B Toncmux *.
Y040 «Bumebcropesy; *VII « BP-Koncanmy

Ilpeocmasnen ananuz pvlnka gamnepovl u cMONL HA OCHO8e opmanboecudd, Ko-
noeuyeckux npooaem ompacau npouzgoocmea K@C 6 Pecnyoauxe benapyces.

KiroueBbie cjioBa: aepeBooOpadaThIBaiOmias MPOMBIILIEHHOCTh, MPOU3BOIACTBO
JIPEBECHBIX TUTUT, BBIOPOCHI (hopMasbIeTHIa.

JlepeBooOpabateiBaromiasi MpoMbIIeHHOCTh PecryOnuku benapych — cocras-
Hasl 4acCTh JIECHOTO KOMIUJIEKCA CTpaHbl, U COCTABISET MpUMEPHO 2 % Bcero mpous-
BOJICTBa 0OpabarpiBarolell mpoMblIeHHOCTH. OHA 3aHMMaeTcs IepepadoTKOM Jipe-
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BECUHBI U MPOU3BOACTBOM M3AEIHI U3 JPEBECUHBI CTPOUTEIHLHOIO Ha3HAYCHUSI, Me-
0eJr, TOBApOB XO3SIMCTBEHHOTO U KYJIbTYPHO-OBITOBOTO Ha3HAUYECHUs, Oymaru u Kap-
toHa. [Ipu aToM maet Gosee 60 % BaOBOM MPOIYKIMH JeCHOM oTpaciu. Ha momro
necHou otpaciu npuxoautcs 4 % Bcero BIIII crpansl u 2,5 % o6miero skcnopra.
910 oxHa U3 3G(HEKTUBHBIX OTpacieil 0eTopyCCKON IKOHOMHUKHU CO CBOEH CHIPhEBOM
0a3oi, MMeroIIasi 3HAYMTEIbHBIN SKCIIOPTHBIM MoTeHuan. B suBape 2016 r. B bena-
pycH 3aperucTpupoBaHa accolMalus NpeAnpusaTuii MeOelbHON U JepeBooOpadaThi-
BarolIel MPOMBIIUIEHHOCTH. CleyeT OTMETUTh, YTO, HE CMOTPSI Ha CYIIECTBEHHBIE
yCHEXH B IPOU3BOJICTBE M3MCIUN U3 IPEBECUHBI, B CTPAHE ONIYIIACTCSA X ACHUIIUT,
U TIOTPEOHOCTH B PsI€ BUJIOB MPOAYKIIMU YAOBJIETBOPSIETCA 3a CUET UMIIOPTA.

JanHas mpobiema pemraercss MyTéM peanu3allid KPYHMHBIX WHBECTUIIMOHHBIX
MIPOCKTOB B OTPACH, PYHKIIMOHUPOBAHUEM COBMECTHBIX M MHOCTPAHHBIX MPEINpPH-
ATUNA AePEeBOOOpa0ATHIBAIONIEH MPOMBIIIJICHHOCTH, TPOU3BOISIINX MMJIOMATEPHAIIHI,
kapToH, meoens, JICII, JIJICII, MDF/HDF, HJIII, cMoubl u 1ip.

bnarococrositnue npeanpusTUi 0Tpacad BO MHOTOM 3aBUCUT OT BHEIIHHMX (hak-
TOPOB — KPU3HC B PsiI€ CTpaH, NaJ€HUE CIIpoca Ha Hallli TOBAPHI, POCT KOHKYPEHIUHU.
Bce 910 ckazanoch Ha CHMKEHHH KCIOPTA, JOXO0JaX MPEINpUsSTUN U Oromkera, 3a-
MEJICHHE TEMIIOB POCTa SKOHOMHUKH. BHenrHue 00CTOATENhCTBA OOOCTPUIIM Psi
npo0seM Hallel SKOHOMHUKU — PUCKH, CBA3aHHBIE C (paKTOpaMHU BHYTPEHHEU Cpeiibl
MPEANPUATHUS.

[TosrTomMy BbIOOp benapycu — sHeprudHoe pa3BUTHE, a HE 3aCTOU, OTKPHITOCTh
MHPY, a HE U30JSLMS, POrPECC, 4 HE CTarHalus, OCTAHOBKA MAJCHUS U TOABEM POC-
Ta SKOHOMHKH, 3aKJIaJIKa HOBOM SKOHOMHKH — SKOHOMHUKHU 3HAHUM U YCIIYT HAa OCHOBE
pocTa KOHKYPEHTOCIIOCOOHOCTH SKOHOMHMKHM, IPUBJICYEHUE HWHBECTULIUM U UH-
HOBAIIMOHHOTO Pa3BUTHSI.

B obnactu nepeBooOpabOTKHA B TEKYIIEH MATWIETKE IUIAHUPYETCS CHUMXKEHUE
3aTpar Ha MPOU3BOJICTBO M pEANM3ALUI0 MPOAYKIUHU, TEXHOJIOTMYECKOE MEPEOCHa-
HIEHWE MMPOMBIIUICHHBIX MPOU3BOJICTB, YCTAHOBJIEHUE MMPOTPECCUBHBIX HOPM pacxoaa
CBIPbsl, MATEPUAJIOB 3a CUET COKpALIEHUS OTXOJOB M MOTEPh B MPOLIECCE MPOU3BOA-
CTBAa U XPAHEHHUsI, UCIIOJIb30BaHUs BTOPUYHBIX PECYPCOB, COBEPILICHCTBOBAHUE CHC-
TEM YTpaBJICHUs KaueCTBOM, YHU(DHUKAIIUA TEXHUUYECKUX HOPMATUBHBIX aKTOB C Tpe-
OoBaHMSIMU HanOoJIee MEPCIEKTUBHBIX MEXIYHAPOIHBIX CTAHIAPTOB, YCUIICHHE KOH-
TPOJISI 32 KAUECTBOM OTPACIIEBBIX TEXHUUYECKUX PETIAMEHTOB.

[IpOn3BOACTBEHHBIE MOIIHOCTH NPEANPUATHN OPUEHTHUPYIOTCS HA pPEANbHBIN
CIIPOC BBIMYCKAeMOW MPOJIYKIMK HA BHEIIHEM W BHYTPEHHEM DPBIHKE, MOBBIIICHHUE
TEXHUYECKOTO YPOBHSI JICHUCTBYIOIIMX MOITHOCTEN M BBIBOJ U3 IKCIUTyaTalluu U30bI-
TOYHBIX, MPOU3BOJCTBO IKOJOTMYECKH A(P(HEKTUBHON HMIIOPTO3AMEIIAIONIEH Mpo-
OyKLIWH, yBenudeHue skcnopra Ha 21...25 %. Ilmanupyercss BbIXOA Ha IOJHYIO
MOIITHOCTh MOJICPHU3UPOBAHHBIX MPOU3BOACTB B JAEPEBOOOPAOOTKE W IIEILTFOIO3HO-
OyMa)KHOU TPOMBIIIEHHOCTH, YTO MO3BOJIUT YBEIUYUTH JIOJTIO IPOIYKITUN TITyOOKON
nepepadoTku apesecunsl 10 60 % (c 42 %) u 3aMEHUTH SKCIOPT APEBECHOTO CHIPHS
MPOJYKIIMEH C BBICOKOW J0OABIIEHHON CTOMMOCTBIO. 3aBEpIIACTCS MOJICPHH3AIUS
JIEBATH KPYITHEHIITUX ePeBOOOPaOATHIBAIOIINX TPOU3BOJICTB.



[Tonnas u s¢ddexTrBHAsT mepepaboTKa IPEeBECHHBI U OJHOBPEMEHHO cOepeske-
HUE Jieca — KIII0UEBbIe 3aJ]a4M B JIeCHOM oTpaciu. OObEMBI 3arOTOBKU JAPEBECUHBI B
2020 r. mo cpaBHeHuto ¢ 2015 r. yBenmuuarcsa B 1,2 pasza npu COXpaHEHUH ILIOIIATN
aecoB. K 2020 r. yBenuuurcs B 1,4 paza (10 60 %) rioyOuHa nepepaOOTKU HUCTIONb-
3yE€MOTO JPEBECHOTO ChIPHSI.

[TnanupyemMoe paciMpeHue KUIUIHOTO CTPOUTENLCTBA OyIeT 00ecneynBaThCA
OoJee MUPOKUM MPUMEHEHUEM OTEUECTBEHHBIX CTPOUTENIbHBIX MAaTepUaloB U3 Ape-
BECHHBl C BBICOKMMHU TEXHMYECKHMMH XapakTepucTukamu. llepen kpymHbIMH Ipo-
MBIIUIEHHBIMU OOBEIUHEHUSMH M HAYYHBIMH OpraHu3auusmu otpaciu llpesunen-
TOM CTpaHbl IIOCTABJIEHA 3a/1a4a CO3/1aTh LEHTPHI MO pa3padOTKE HOBBIX MATEPUAJIOB,
B TOM YHCJIE€ ACCOPTUMEHTA JIPEBECHO-TUIMTHON MPOAYKIIHMH, YBEIIMYEHUE SKCIOPTA,
BBIXO/l HA HOBbIE€ BHEIIHNE PHIHKU U YCUJICHUE MO3ULUI HA TPAJULUOHHBIX.

B cootBercTBuM ¢ nopyuenueM lIpesunenra Pecnnyonuku benapycrs u mpotoko-
JIOM 3aceJlaHusl KOMUCCHH TI0 BOIIPOCaM MPOMBIIIUIEHHON MOJUTUKHU co31aH B 2018 r.
neHTp (;adopatopust) o ucnbitanusim JICII, JIBIT, MDF/HDF, nmokpbeiTHii HamoJs-
HBIX JIJAMUHUPOBAHHBIX U COOTBETCTBYIOILIUE IIEHTPHI 10 CEPTU(PUKALIUY.

B o00s3aTenbHOM MOpsIIKE B peaiu3yeMble U IPOEKTUPYEMBIE KUIIbIE JI0Ma,
CTPOUTEIBCTBO KOTOPBIX OCYIIECTBIISIETCSI B paMKaxX IOCYAapCTBEHHOIO 3akKas3a U C
roCyIapCTBEHHOM MOJIEPKKOM B cOOTBETCTBUM ¢ [lepeuHeM 0OBEKTOB 3KOHOMUYE-
CKUX JKUJIBIX JIOMOB TAaKOBBIX NMOTPEOUTENILCKUX KayeCTB, IPUMEHSIOTCS B KaueCTBE
HAIOJIBHOTO TOKPBITHS JAMUHUPOBAHHBIE MaHEIu OeIopyCCKOro MpOU3BOJCTBA.
Takke MPOEKTHBIE U CTPOUTENIbHBIE OpraHU3alMKi 00A3aHbl MUCIOJb30BaTh I pea-
JU3allMd  TPOEKTOB MECTHBIE BHJIbI CTpoMTENbHbIX MatepuanoB (ABII, JICII,
MDF/HDF, ctpouTtenbHO-TIOTOHaKHBIC M3ACTHS U IPYTHE W3ACTHS CTPOUTEIHHOTO
Ha3HAYCHUS U3 JIPCBECUHBI).

HepeBooOpaboTka Oy/eT OpUEHTUPOBATHCS HAa OTECYECTBEHHBIC CBHIPHEBBIE pe-
CYpPCHI B LIEJISIX OTAA4YM OT MOJEPHU3MPOBAHHBIX NPEANPUATAN U MHBECTULIMOHHBIX
IIPOEKTOB, ONTUMAJIBHOM 3arpy3KH MMPOU3BOACTBEHHBIX MOIIHOCTEN ¢ Y4ETOM peab-
HOM BO3MOKHOCTH TNPOJAXKH IMPOAYKLIHMH HA 3KCIOPT U BHYTPEHHUU PBIHOK. [Ipo-
MBIIIIEHHOE COTpyAHUYeCcTBO B pamkax EADC Oyaer peaqn3oBBIBATHCS MYyTEM YT-
JAyOJieHHs TPOU3BOICTBEHHOM KOOIEpalMM, HCIOIb30BaHUS IMOTEHIMala OOIIEero
phIHKA U Japyroe. BhinojiHeHHEe BCeX HAMEUEHHBIX Ha MATUJIETKY MEPONPHUSTHI IO-
3BOJIUT YBEJIMYUTH O0BEM BBITyCKA MPOAYKLUHN U SKCHOPTHBIA MOTEHIUAT OTPACIIH.
bosee noapoOHO cocTtosiHUE U MPoOJIeMbl OTpaciu u3i10xkeHbl B Matepranax MHIIK
2018 r. (BHUU npes, r. banabanogo).

OOBEKTOM HCCIEIOBaHUS B JAHHOW padoTe SIBISETCS PHIHOK OJHOTO M3 BHUJIOB
IUIMTHOU Tpoaykuuu PecnyOnuku benapych — (anepsl 1 cMoil Ha OCHOBE (popmalib-
JETU/Ia, a TaKXKe JKOJIOTMYECKUe MpoOJeMbl MPOU3BOACTBA U MOTPEOIEHHUS CMOI.
CBeneHust 0 3arpy3ke MNPOU3BOJCTBEHHBIX MOIIHOCTEH (aHEpPHBIX NpPEeANnpUsTUN
IpeCTaBICHbI B Ta0. 1.

AHanu3 NpoBOAMIICA HA OCHOBE OCHOBHBIX COCTABJISIOIIMX PBIHOYHOIO MEXa-
HU3Ma:

— MPOU3BOJUTEIIEH;

— moTpeduTene;



— 00BEMOB BHEIIHETOPTOBBIX ONEPALIHIA;
— KOHKYPEHTHBIX OTHOLICHUM;
— OanaHca MPOU3BOJICTBA U MOTPEOIEHUS U LIEHOBBIX TPEHAOB U JIp.

Tabmuma 1 — Muadopmanus o 3arpy3ke IpOU3BOJCTBEHHBIX MOITHOCTEH (haHEPHBIX
npeanpustuii Pecriyouku benapych 3a 2017 rox (dhanepa kie€Hasi, ThIC. M)

YcranoBnennas | O6wvém npo- | [lng ucnonb3oBa-
[Ipennpustue . 0
MOIIIHOCTD W3BOJCTBA | HUA MolHocTel, %
Ipennpusitue Xojauura
Bopucosapes 27,0 8,4 31,1%
I'omenbapes 450 25,1 55,8 %
MocroBapes 50,0 44 4 88,8 %
Peunnianpen 42,0 36,1 86,0 %
®an/IOK 50,0 34,4 68,8 %
Hroro 2140 148,4 69,3 %
IIpennpusTHs KOHIIEPHA
[TurCcKOpEeB 100,0 96,3 96,3 %
HUroro 100,0 96,3 96,3 %
Bcero 314,0 2447 77,9 %

[IprMeyanye: MIMOHA JyIEHOr0 MPOH3BOMMTCs Gosee 8000 M>/roj, MITOHA CTPOraHHOTO OKOJIO
2
2000 m

Honsa npousBoauteneit dhanepsl kieéHoi B Pecnyonuke benapych coctaBiser:
«bopucosapes» — 7,6 %; «Peunnanper» — 4,8 %; «['omensapeB» — 9,2 %; «Dan-
JOK» — 15,4 %; «ITurckapeB» — 39,6 %; «Moctoape» — 23,4 %. O0BEMBI Pou3-
BozcTBa (aHepsl B 2017 r. Beipocnu 1o cpaBHeHHIO ¢ 2016 T. o npeanpusTUsIM OT
31 10 96 % 1O OTHOLICHUIO K YCTAHOBJIEHHOW MOIIIHOCTH.

o 50 % mnpousBeneHHoOW (aHepbl NOTPEOISIETCs] BHYTPU CTpaHbl. OCTalbHON
00béM akcrioptupyetcst B ctpanbl CHI' u nanbhee 3apyOexbe. [lepcnekTuBHBIM 10-
TpeduteneM Qanepsl benapycu sBasitorcs ctpanbl CpenHeasnarckoro peruosa, Ka-
3axctad, MoingoBa. OTcyTcTBUE (POPMANIBHO TapU(PHBIX NPEMSATCTBUM 111 Oenopyc-
CKUX IKCIIOPTEPOB i MocTaBok (panepsl B pamkax CHI Her.

Crnenyer npusHath, uto PecnyOnmka benapyce npourpsiBaet, Hanpumep, Poc-
cuiickont ®@enepanun, Typuun n Kutaro uz-3a reorpadguueckoro mpeuMymiecTa B
IUIaHE MOCTAaBOK NpoAyKuuu B crpanbl Cpennedl Asun. KoHeuHass croumMocTh Ipo-
OYKLIHUHU ONPENEIISIETC TEPPUTOPUAIBHON OTAAIEHHOCTBIO MPOU3BOAUTENS U MOTpE-
outens ¢ y4€TOM JIOTUCTUUECKHX 3aTparT, T.€. KOHKYPEHTOCIIOCOOHOCThIO MPOTYKIIUU
I10 1I€HE Ha KOHKPETHOM DBIHKE.

Henp3s HEe mpuHUMATh BO BHUMAHHME TO, YTO IUIMTHI APEBECHBIE C OPUEHTHUPO-
BaHHOU cTpyxkori (OSB) paccMaTpuBalOTCs B KauyecTBE albTCPHATUBBI (haHepe.
[Ipumenenue OSB nemieBne, yem npuMeHeHue (aHepbl, UMEET IIUPOKUN CIIEKTP
npUMeEHEHUs (CTEHbI, KPBIIIH, MTOJIbI, TETIOU30ISIMOHHbIC TAHEIH).

Ha peinke CHI' cymiecTtByeT HEKOTOpash yrpo3a INIMTHOW MPOLYKIHH TOBapOB-
cyoctutyTtoB. Tak, B KayecTBe M3O0JALMOHHOTO Marepuajiga MIMPOKO HCIONb3YIOT
TUIMTHI U3 KaAMEHHOM M CTeKJIsgHHOM BaThl, moioTHO UIIC, UIIM, immThl U3 neHomna-
CTa, MEHOIOJIUCTUPOIIA, TEIVION3OISLUOHHBIE MATEPUAIIBI HA OCHOBE IEHOIOJINN30-
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nuanypara. OHu 001a1af0T BRICOKMMH TTOKA3aTeIISIMH aI€31HU, BIaroyCTOHIUBOCTH,
TETJIOCTOUKOCTH, IPOYHOCTH, IPUEMIIEMOU LIEHOM.

[IpousBoanMbie Mapku U Ha3HaueHHe GaHepsl B Pecriybinke benapyce:

1. ®anepa mapku OK no 'OCT 3916.1-96 ucnonsiyercs kapdbamunohopmaib-
nerugaHas cmona; gopmat muctoB: 1525%1525 mm; Tommmua: 4...21 MM; mopoja
JpeBecHHBI: Oepe3a, onbxa; kiacc amuccun — E1, E0,5 CARB2; na3HaueHue: 3aro-
TOBKM MeOenu, MH)KEHEepHas JOCKa, Tapa, OonalyOKa, CTPOUTENbHbIE HE HECYIUE
KOHCTPYKITUH JIJIS UCTIOIh30BaHUS BHYTPHU TTOMEIIICHUIA;

2. ®anepa mapku OCD o 'OCT 3916.1-96 ucnonwsiyercs peromopopmanbie-
TUAHAS CMOJIa; 00JIaCTh MPUMEHEHUS: JIJI1 BHYTPEHHUX W HAPYKHBIX paboT, B CTPOH -
TEJIBCTBE, OMATYOKa, MHXKEHEepHas Jocka; popmat auctoB: 1250%2500 Mm; TommHa:
10...21 mm; mopoJia ApeBecuHbI: Oepesa, oibxa; Kiacc amuccuu — El;

3. ®anepa mapku GO no TY, mpencrasisomniast codoil 0OIUIIOBAaHHYIO TLIE-
HOYHBIM MOKpBITHEM (OyMara, MpONUTAHHAS CUHTETUYECKON CMOJION) C OJHOM WU
JBYX CTOpPOH (aHepy JHCTBEHHBIX MOPOJ; MPUMEHSETCS B CTPOUTEILCTBE, Me-
OeJIbHOM TPOU3BOCTBE, aBTOMOOMIIECTPOCHUU, BarOHOCTPOCHUH; KPOMKH (haHephl
OKpAIlIeHbl aKpUJIOBOM KpPAaCKOM JIJIi HapYXXHBIX padoT; ToimmHa QaHepbl: 18 MM,
21 mm; copt: | u Il; mopona npeBecunsl: Oepésa, onbxa; kiacc smuccuu — E1.

JIpeBecHOE CBIPBE, UCIIOJIB3YEMOE B MPOU3BOJICTBE (paHephl: (paHCHIphE Oepesa —
64 %, danceipbé onbxa — 22 %, TUIOBOYHUK MATKOJUCTBEHHBIN — 4 %, ChIpbE Tex-
HOJIOTUYECKOE TMCTBEeHHOE — 3 %, Oamanc mucTBeHHBIH — 3 %, (aHCBIPHE OCHHA —
2 %.

KoHTposb kauecTBa GpaHepbl OpraHU30BaH IO CIEAYIOUIEH CXeMe:

1. KoHTpoah KayecTBa MOJIyIaeMOT0 CBHIPhS M MAaTEPHATIOB (JIPEBECHHA, CMOJTHI,
COCTaBJISIOIIHE);

2. KOHTpOJIb B X0/1¢ TEXHOJOTUIECKOTO MPOIIeCca;

3. IlpuémMouHbIN KOHTPOIH TOTOBOM MPOAYKITUH.

Kontpons ocymectsisoT: cinyxk6a OTK, mabopartopusi, TexHomaoru, camu pado-
que.

KonTtponto nojyexar Bce mapameTrpsl B coorBeTcTBuM ¢ THITA, B ToM uncie no
crangaptam CARB 2 u IKEA:

— KOHTPOJIb AMHUCCUHU (DopMaibaerua MOJTHOCTHIO OCYIIECTBISIETCS METOJIOM
ra3oBOTO aHAJIM3a, BCE MIPOU3BOJICTBEHHBIC JJAOOPATOPUHU OCHAIICHBI COBPEMEHHBIMU
npubopamMu (TrazoaHaIM3aTOpPaMU JIBYXKAMEPHBIMH) M aKKPEIWTOBaHBI, B T.d. Ha
npoBeneHne ucnbpiTanuii o crangapram CARB;

— KOHTPOJIb BIQKHOCTH IITMOHA OCYIIECTBIISCTCS Ha MPOU3BOJACTBE MOPTATHB-
HBIMH KOHTaKTHBIMH BJIaroMepamu;

— (u3HKO-MexaHnueckre napameTpol KoHTposnupytotes mo I'OCT.

ExeMecsuHo Benércs yd€T W aHainu3 AeEKTOB, MO KOTOPHIM (hpaHepa MepeBo-
JUTCSI B HU3IIKE copTa MO0 oTOpakoBbIBaeTcsl. OpraHn3oBaHa MapKUpOBKa U UJIEH-
TU(UKAIUS TPOAYKIIMU BHYTPH IIPOU3BOJICTBA TaK, YTOOBI MOXHO OBLIO MPOCIEANUTD
HITNOH J10 JyleHus, Ganepy no npeccoBanus. Bes mpoaykuust ceptuduuupoBaHa B
COOTBETCTBHUHM ¢ TpeOoBaHUsIMU cTaHnapToB U TpeboBanusimu CARB. Ilo ¢anepe 3a-
nonHeHs! gexnapannn REACH, Ha ocHoBe ceptudukaroB REACH npousBoguTeneit
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cmod. Bes nponykiust umeet HeoOXoaumble cepTudukaTsl U aeknapauuu st |KEA.
Bes mponyknust cepruduimpoBana mo tpedbopanusim crangaptoB FCS. Ha ypoBhe
FCS 100 % wnmu FCSCW. MapkupoBky CE u eBporeiickyto cepTuduKaiuio He mpo-
XOJIUJIM, TaK Kak (haHepHasi MPOAYKIUS «OOIIEro Ha3HAYEHUs»; PU HATTMYUH 3a1po-
COB CO CTOPOHBI MOTpeduTenet JaHHas padoTa OyAeT MpoBecHa.

Pecniybnuka benapych mnpousBoautr kapbamumodopmanbAeruaHble  CMOJIBI
(K®C), ns uzrorosnenus ACII, MDF, kneénsix neraneit mebenu, paHepsl, U Meia-
muHokapOamuaodopmanpaerugasie  cMonbl (MK®C) mna Bomoctoiikux JICII,
MDF/HDF. CymiectByrompe MOIIHOCTHA MO3BOJSIOT MOJTHOCTHIO 3aKPBITH MOTPEO-
HOCTh IUIMTHBIX Npou3BoAcTB B KOC m MK®C. OgHako mo pa3HbIM NpUYMHAM
gacth KOC BBo3utcs u3z Poccun. s msrorosnenus JIBIT MokpeiM ciocobom wuc-
noJsib3yeTcsl (heHoNbHasg cMoja, 3akynaemas B Poccuu. B HacTosiiee Bpemsi mpous-
BOACTBO (eHobHON cMoubl st JIBIT Hamaxeno Ha OO0 «Kponoxem», r. Moruies.
OcnoBubie npousogutenn KOC B Pecnybnuke benapycr — OAO «Peunnanpeny,
OAO «MocroBapesy», OAO «MBanesuuuapen», OAO «Burtedbeckaper», OAO «Jle-
coxumuk», OO0 «Kponoxem» u npyrue. Cxema pa3MElICHHUS NPOMBIIIJIEHHBIX
IUIOMIAJ0K JepeBo0OpabdaThIBAIOIIMX MpeAnpuiaTuii benapycu mnpencraBiieHa Ha
puc. 1.

Mpoussoguman NnpogyKumMa
aBn

B acn, ocn

" Moo
daHepa

B Cmonbl

GMTEECK

FOMEJb

Puc. 1. Cxema pa3mernieHusi TPOMBIIIUICHHBIX TUIONIAJIOK JIepeBOOOpadbaThIBa0-
mux npeanpustui benapycu

OAO «Peunmaapen» npousBoaut cmoiibl KOC mis mpomsBoacrea JICII, MDF,
nporutodabie cMoJbl KOC 1 MOC, KOC nns mpousBoacTBa (haHepbl, CMOJIBI IS
npousBojcTBa JICIT u MDF ¢ knaccom amuccuu EO,5.

OAO «MocTtoBapeB» MPOU3BOAUT CMOJIbI Jyisi Tpou3BoacTBa MDF, nponurou-
Hble cMoJibl KOC u M®C, cmony i1t mpou3BojicTBa (paHepsl (B TOM 4yucie KIEEHO-
THYTBIX U3/1CIIUN).

OAO «I'omenbapeBy» MPOU3ZBOAUT CMOJIBI Ha COOCTBEHHOE MOTpEOICHUE IS
(haHepHOTro MPOU3BOACTBA.
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OAO «ButeOGckapeB» NMPOU3BOAUT CMOJBI HA COOCTBEHHOE MOTpeOseHue ISt
npou3sBojictea MDF.

OAO «/BaneBuuuapeBy» MPOU3BOIUT KapOaMHIHbIE CMOJIbI Ha COOCTBEHHOE
notpebaerremM cmoiibl Mapok KO-HII-2, CK®-2, CM®-3 (MenaMUHOBBIE CMOJIBI).

[TonTBepxknenue Oe3omacHoctu (PUY) mmanupyercs npoxoauts B 2019 roay
JUTsl ipou3BoIuTeNe XOMUHTa, OCYIECTRISIONIMX PeaU3aIui0 CMOJI.

JCII, MDF u danepa, npou3BoguMbple XOJJIMHTOM, UMEIOT IOJTBEPKICHHUE
oe3omacHoctr 1o tpeboBanusm — kiacc E1 (I'OCT, CTb EN, EN), CARB2, EPA
(CIA), IKEAIOS-MAT-0003; mo MDF u mokpbITHUsIM HaIOJbHBIM JAMHUHHPOBaH-
HbIM JonoysHuTeNbHO uMeercss CE-mapkupoBka ¢ ucnbitanusimMu B EC. IlnutHas
nponykius PecrnyOmuku bemapych cooTBeTCTBYyeT TpeOOBaHUSM HAITMOHAIBHBIX
THIIA, MI'C, EN, ISO, B T.u. TP TC 025/2012 u TP 2009/013/BY. JICII, MDF, ¢a-
Hepa, [IBIT mokporo crnoco6a npousBoactea, MDF u nmokpeiTusi HanoJibHbIE JTaMu-
HupoBaHHble cooTBeTCTBYIOT TpeboBanusiM ['OCT u CTb EN, eBpomneiickum cran-
naptam EN.

Opransl 1o ceptudukanuu mwutHou npoaykiuu — [IKTBM «MuncknpoekTme-
Oenb», o0JacTHbIe U peruoHanbHble opranbl cepTudukanuu [ICMC, eBpomneiickue
HOTU(UIIMPOBAHHBIE OPTaHbl, EBPONECHCKUE aKKPEAUTOBAHHBIE OpPTaHbl MO cepTUudu-
kainu CARB, EPA, IKEA.

Bce 3aBoackue maboparopuu npousBojacte JICII, MDF u danepsr akkpenuro-
BaHbl Ha KOHTPOJbL (opMmaipiaeruga nepPoparopHbIM U ra30aHATIUTUUECKUM METO-
JIOM, TIPOBEACHUE PAJAMOJOTMYECKOr0 KOHTPOJS B cUCTeMe akkpeauTanuu PecmyO-
TuKH bemapyce.

THIIA va MDF/HDF, HJIII, B T.u. TY:CTb EN 622-5 (MDF/HDF) unentuyen
EN 622-5, CTBb EN 13329, CTB EN 1404 1ugeatuunst EN 13329 u EN 14041.

Ha niuThl 1 HanmoJibHbIE TOKPBITHUS 2 copTa (KiaccuuKalus o BHEITHEMY BU-
Iy, ¢ coOmo/ieHneM (PU3UKO-MEXaHUYECKUX XapaKTEePUCTHK) AeHCTBYIOT TY mpo-
n3Boauteneit. THITA na cmoinbl — TY u macnopta 6€301acHOCTH ITPOU3BOIUTEIIS.

OcHoBHBIC (pU3HKO-XUMHUYECKHE MMokaszaTenn KDC:

— MoJibHOE coorHomenue 1:1,1;

— cozeprkaHue cBoOoaHOro hopmanbaeruaa ve 6oxiee 0,1...0,15%);

— MaccoBas J0JI CyxXoro octatka 65...69%;

— 3Hauenue pH 7,5...10 (1o cormacoBaHUIO ¢ KOHKPETHBIM NOTPEOUTEIEM U Ha-
3HAYEHUEM CMOJIbI);

— Bpems xenatuauzanuu npu 100 °C 35...80 cek (Mo coriacoBaHUIO C KOH-
KPETHBIM MOTPEOUTETIEM U Ha3HAYEHUEM CMOJIbI);

— MpeJieNibHAsA CMENIMBAEMOCTh C BOJIOM, HE MeHee 1:1.

Coipbé st mpousBoacTtea KOC:

— g emon KOC ucnonsizyercs KOK-85, kapbamup rp. A, B KaueCcTBE OTBEPIU-
TEeJISl UCTIONB3YIOTCA CyIb(aT WM XJIOpUJ aMMOHHUS (B 3aBUCHUMOCTH OT OCOOCHHO-
CTEH TEXHOJIOTUU KOHEYHOTO MOTPEOUTEIIST CMOJIBI );

— g emoi1 M®C dopmanve 1 MeaMuH (BBICOKOTO U HU3KOTO JAaBJICHHUS).

Pacxonpr (ycpennennsie) KOC, BcomoraTenbHbIX BemiecTB (TUapodoOHbIe U
JIp.) TPY U3TOTOBJICHUH MPOYKIIHH:
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— MDF 1o ToBapHoit cMosie 190 kr/m’;
— JACII nmo ToBapHoii cMoe 90 KF/M3;
— kapOamuj 6...12 KF/M3;

— ruapodoOHbIe 106aBkH 10 10 KF/M3;
— oTBepAUTEND 3...7 KT/MC.

B Pecnybnuke benapych ucnonb3yercs u3ornuanatHas cmosia PMDI (mpous-
BoACTBO ['epmanusi). O0BbEMBI MPOU3BOJICTBA U MOTPEOJICHUS CMOJ HA OCHOBE (hop-
Manbaeruaa B Pecnybnuke benapych npeacTaBiieHbl B Ta0. 2.

Tabnuna 2 — OO0BEMBI MPOU3BOACTBA U MOTPEOJIECHUS CMOJI Ha OCHOBE (popMajbie-
ruga B Pecnybnuke benapych (OpreHTUPOBOUHBIE)

ITpon3BoICTBEHHAs MOLITHOCTb, T/TOA 106
KOO MKDC COK PHOOPETEHO CMOJIBI
Ne | HammenoBanue
I/I |  OpraHu3alMy | IPOEKT (axt. npows. | GaxT. mpous noTped
" | coOcr. co0CT. 7| KOC |[MKOC| COXK
MOIIIH. peanms, peanu3| peanus.
notpeo. notpeo,
1 2 3 4 5 6 7 8 9 10 11
1[040 ‘I‘)ngf‘s"m' 3000 | 8960 | 40 | - | - _ | 2900 | 60 | 3552
p | OAOomemba- | ggnp3 || | | 20000 - | -
pEB»
g | QAO dsauemi- | y5500 | 57910 | 290 | 1450 | 550 | — | - | - | -
YUAPEB)»
XK «[Iunckapesy» | 12000 | 10260 | - — — — — — 550°
OAO @ermman- | 43000 | 27000 | 6000 | 1200 | — | - | - | - | -
pEB»
6 OAO «He4cox1/1- 3 3.0 3,0° 3 B B B B B
MUK
7 | 000 «Kponoxem | 260000 — — — — 100000 — — —
g | OAO ;‘)ﬁ‘:}“"m' 42000 |36950 | 50 | 1520 | — | - | — | — | 2310
9 | OAO «®anJIOK» — — — — — — 4800 - -
10 OAO «bopucos/- B B B B B B 7800 B B
peB» 1000°
1. Ilpoussoxacrso mpuoctanosieHo ¢ 01.01.2019 r.
2. Vcnons3oBanue B npousBoacTse ABII MokpbM crioco6om
3. Hcnonk3oBaHne B IPOU3BOACTBE (aHEPHI
4. TlpousBoactBo npuocraHosieHo ¢ 01.01.2018 r.
5. OAO «Peunnagpeny» npousBoaut =~ 18000 T KOK
6. B 2014 roxy npousBoaminock 6oiee 13000 T KOC B rox

C.B.

[To mannpiM benopycckoii Jlecnoit Komnanuu norpe6HOCTh B cMmojiax B Pec-
nyonuke benapych coctaBusier npumepHo 31500 1/rox, B T.u. KOC 28900 1/rog,
MK®C 6onee 60 t/rog, CDX 2400 T/ron, u30LHMAHATHOE CBS3YIOIIEE OKOJIO
200 t/ron.
IKonocuyeckue npobiemvl nPou3B00CmMea CMoJl Ha OCHO8e hopmanboe2uda no
oannvim I'HY «HUncmumym npupooononvsosanus HAH Benapycu» (FO.I. Koxouw,

Kakapeka)
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dopMaabaerul OTHOCUTCS K MPUOPUTETHBIM BEIIECTBAM, 3arPSI3HSIONINM aTMO-
chepHblil BO3yX rOpOJOB, U OKA3bIBAET Pa3HOOOpa3HOE TOKCUYECKOE BO3/CHCTBUE
Ha KUBbIE OpraHu3Mbl. [IoMUMO OOIIETOKCUYECKOTO JEHCTBUS, Y HETO BBISBICHO Ha-
JMYKE KaHIIEPOTEHHBIX CBOMCTB.

K Ba)XHBIM MPOMBIIIIEHHBIM HUCTOYHUKAM (OpMaJIbJIETHia OTHOCUTCS JIEPEBO-
oOpabatbiBaroIiasi MPOMBINIICHHOCTh. B Hacrosiee Bpemsi OT JepeBooOpadaThi-
BAaIOIIIETO MPOU3BOJACTBA B aTMOC(hEpHBI BO3ayX mocTymnaetr okoyio 40 % BamoBBIX
BbIOpOCOB (hopManpAeruaa OT CTAIIMOHAPHBIX UCTOUHUKOB. DopmanbIerua B JaHHOU
OTpaciid BBIJACNSETCA MPU MPOU3BOJACTBE MPECCOBAHHBIX M CIOUCTHIX MaTEPHAIOB
(panepsr, JICII, JIBII, MDF) kak cieactBue mpuMEHEHHS CBS3YIOMUX cMOI ((eHo-
Jo¢gopMaTbACTUIHBIX, KApOOMHUI0()OPMATBICTUAHBIX U JIP.).

Bcero B benapycu mpousBoacTBo kapbamuaohopManbIeruaHbIX CMOI U CJIOU-
CTBIX JPEBECHBIX MAaTEPHUATIOB OCYIIECTBIsETCS Ha 12 mpenmpustusx. CymmapHbIe
BBIOpOCH (popMasipiierusia oT ykazaHHbIX 00bekToB B 2013 r. coctaBmm 33 T (OT
0,05 no 8,4 T Ha KaXKJOM IPEINPUATUH ), UYTO cocTaBuiio 6osee 80 % BbIOpOCcOB hop-
MaJbAerujia oT IepeBooOpabdbarpiBatoNMX npeanpustuii benapycu.

300 ~
~_~§ 250 -
£ 200
g
g 150 A
5 100 -
T
< 50 A
0 jE=— e | NN
Panepa JCII MI® JBII Cuona
KapOoMHJ0-
bopmaTE-

erHIHAA
OV ucrousrkor BB amMocdeprOM BO3YXE &

Puc. 2. CpaBHeHUE CpeIHUX KOHILIEHTpauuid (opMalibJIeTuaa y UCTOYHUKOB U B
aTMOC(EPHOM BO3]1yX€ JIJISl pa3IMYHbIX IPOU3BOACTB

HccnenoBanusiMu  yCTAaHOBJIGHO, 4YTO HAWOOJBIIME CPEAHHE KOHIEHTPAINH
dbopmaniplieruia 'y UCTOYHUKOB BbIA€NIEHUs] TosydeHbl npu npousBoactse JCII u
Bapke kapOamugodopMaibIerUaHBIX CMOJI Ha ycTapeBiieMm obopyaoBaHuu. [Ipose-
JIEHHBIE UCCIIEA0BAHMS MMOKA3aJM, YTO YPOBHU COJEpKaHus (hopmasbieruia B aTMO-
chepHOM BO31lyX€ B 30HE BIUsHUA npennpustuid no npoussojactBy [CII u kapba-
MUJI0(POPMATIBAETUIHBIX CMOJI BBIIIE€ TIO CPABHEHUIO C 3aBOJAMH MO MPOU3BOJICTBY
danepsr, MDF u /IBII.

BrimonHeHHbBIN pacu€T BRIOpOCOB opMmalibaeruaa B bemapycu mokasan, 4To 1o
cpaBHenuto ¢ 2000 r. BasioBbIe BHIOPOCH (hopmanbaeruaa ypennuuinch Ha 9 %. Ha
MPOTSHKEHUH BCETO TIEPHO/Ia BKIIAJ MOOMIIHLHBIX HCTOYHUKOB BaphupoBai ot 71,5 10
87,6 % BaJIOBBIX BBIOPOCOB JaHHOTO coeawHEeHHs. PailoHbl ¢ comepkanuem ¢op-
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Manbaeruaa oosnee S0 T pacmoiaoKeHbI 0 TEPPUTOPHUH CTPAHBI MO3AUYHO W TIPHYPO-
YEHBI K KPYITHBIM POMBIIIIEHHBIM TOPOJIaM.

[TpoBeneHa oleHKa BO3ACHCTBHS MPEIIPUATHNA MO MPOU3BOJCTBY JIPEBECHBIX
CIIOMCTBIX MaTepHaJIOB Ha BO3AYIIHYIO cpeny. McciemoBaHue OCYIIECTBISIIOCH Ha
4-X ypOBHSX: MPEANPUATUE, TPOMBINIJICHHAS TUIOMIA/IKA, IIeX U TPyIIa HCTOYHUKOB.
B benapycu npeBechbie crnoucteie Matepuans (JIBII, JICII, OSB, MDF, dbanepa) u
CUHTETUYECKUE CMOJIBI IPOU3BOAATCs Ha 12 mpennpustusx B 10 ropogax benapycu.

1 ypoBeHb — O6beM BLIGPOCOB 12
Mpeanpustue) |- O6bemnpouseoacTsa npeanpuaTum
(Mpeanp ) B peanp
—TlogoBok
2 ypoBeHb MaKCUManbHbIi BBIGPOC 15
(MpoMbiwneHHas |- ﬁ°ﬂ""°°TB;:°T°‘*""K°B NPOMBILLNEHHBIX
~Nnowaas, popma 1
nnowapaka) MECTOMOMNOXEHUe NI nnowanok
— MecTononoxexue \
nnowaaku
3 ypoBeHb — Npeo6nagawwas BLICOTA 27 uexoB
(LUex) MCTOYHNKOB /
— BUA NPOAYKLMM
— BbICOTA MCTOMHUKOB,
4 ypoBeHb — O6bem, CKopocTk 1 “_ | 240 UCTOYHUKOB,
(Fpynna b e b 006 beqUHEHHbIX
MCTOYHUKOB) — 06beM BLIGPOCOB B 45 rpynn
— OvnameTp TpyGbl

Puc. 3. Cxema reo’KoJI0rHYecKOro aHajau3a AepeBooOpadaThIBAOIICH IIpo-
MBIIIUIEHHOCTH benapycu

Ornenka BBIOPOCOB (popMamberujia Ha HallMOHAJIBLHOM YPOBHE TOKa3alia, 4YTo
BaJIOBBIE BHIOpOCHI (popMamnpaeruna B atmMochepHsii Bo3ayx bemapycu cocraBuiiu
3,5 TBIC. T., U3 KOTOpPHIX 86,7 % obecrieunBarOTCsS MOOMIBLHBIMU HCTOUHHKAMH. Cpe-
JTY TIEPEABUKHBIX UCTOYHUKOB HaWOOJIBIIUIN BKJIa/1 B BRIOPOCHI (hopMaliblieruia BHO-
CSIT aBTOMOOMJIN ¢ OeH3MHOBBIMU ABurateisiMu (6oiee 90 %). 3a nepuox ¢ 2000 1o
2014 r. BanoBbI€ BEIOPOCKH! (popMabIACTH/Ia YBEIUUUIUCH HA 9 Y.

HaunGomnbiee KOJIU4eCTBO BEIOPOCOB MPUXOIUTCS HA JIOJIO KPYIMHBIX TOPOIOB.
Banossie BbIOpOCH popmanibiiernia Ha ypoBHE paiiOHOB XapaKTEPU3YIOTCS 3HAUH-
TeabHOM BapuabenbHOCThIO: OT 2,2 1o 1079,9 1. [locTpoeHHbIE KapThl MJIOTHOCTH
BBEIOPOCOB (hOpMAaJTBJIETHIa TTO3BOJMIN BBIICIUTh PAMOHBI C BBICOKOW IJIOTHOCTBIO
BBIOpOCOB (Gomee 40 Kr/kM°), Ha TEPPUTOPHH KOTOPBIX PACIIONOKEHBI OOIACTHBIC
IIEHTPBI U KPYITHBIC 00BEKTHI MPOMBIIIIICHHOCTH U DHEPTETUKH.

Ha ocHOBaHMM TMpPOBEIEHHOTO aHAIM3a W YKCIIEPUMCEHTAIBHBIX HCCIICIOBAHHMA
pa3paboTaHbl PEKOMEHAIIMHU 110 CHIDKCHUIO BO3JICUCTBUS MPEANPUITHA APEBECHOU
MIPOMBITIUICHHOCTH Ha aTMOC(EpHBI BO3AyX, KOTOPBIE BHEIPSIOTCS Ha JEpeBOOOpa-
OaTHIBAIOIINX MTPEATPUATHSIX.
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[Tpu uccnenoBanun aTMOCHEPHBIX OCAAKOB U CHErOBBIX BOJ B I. MuHcke, dop-
Masbaerus oeu1 ooHapyxeH B 90 % otoOpaHHbIX 1po0. Hanbonbiive KOHIIEHTpaluu
dbopmainpsieruia XxapakTepHbl JUIsl pa3oBbIX Mpod arMmocdepHbix ocaakoB. Cpemnss
KOHIIGHTparmst (opManbiernna B cHexHoM mokpose (0,028 mr/mv®) B 2,4 pasa
MEHBIIIE CPEIHEro MokasaTens mis arMocdepHsix ocaakos (0,066 mr/am®) B mepron
WCCJICJIOBAHMsI, YTO YKa3blBaeT Ha HECTOWKOCTh JAHHOTO coenuHeHus. [IpoBemeHo
UCCIICIOBaHME COJIep)aHuUs (hopMalbAeTiaa B CHETe B 3aBUCUMOCTH OT yJIaJICHHS OT
IPUIOPOKHBIX MOJIOC. Pe3ynbTaThl HCCIeAOBaHNUN MMOKA3alu CYIIECTBEHHOE BIMSIHHE
aBTOMOOMJIBHOTO JBM)KCHUS HA YPOBHH 3arps3HEHUS CHEKHOTO MOKpoBa (popmaiib-
JIETUJIOM.

OCHOBHBIE IPUOPUTETHI JIs1 Pa3BUTHS OEIOPYCCKOM 1epeBO0OPaOOTKH — J1ajb-
Hellliee pa3BUTHE MTPOU3BOJICTB, COXPAHEHUE U YKPETICHUE TPYAOBBIX KOJUIEKTHBOB,
CTUMYJIMPOBAHUE WHBECTUIIMOHHOW aKTHBHOCTH, TMOBBINICHHE 3(()EKTUBHOCTH Ha-
YUHO-HCCIIEIOBATEIBCKIUX M OMBITHO-KOHCTPYKTOPCKUX padOT MO CO3/IaHUIO0 HOBBIX
BUJIOB TIPOJYKIIMH, a TaKKe (OPMUPOBAHUE «3EJIICHON» SKOHOMUKH, Oa3upyroiencs
Ha DHEProcOEPEKEHUU, BHEAPEHUU SKOJOTUYECKUX TEXHOJOTUH U 3PHEKTHUBHBIX
TEXHOJIOTUSIX.
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I[peBeCHOHJIl/ITHOQ NMPOM3BOACTBO KAK IKOHOMHUYIECKAasl OCHOBA
l/IHTeHCI/I(l)l/IKaIIl/II/I HCIMOJIB30BaHUS U BOCIIPON3BOACTBA JIECOB

AL Ilempos

Bcepoccuiickuii uncmumym nosviuieHus Keaiugukayuu pyKogoosuux pabomHukos u
CReYuanucmos 1ecHo20 X035UCmaed

IIpeonooicen n0OX00 K IKOHOMUYECKOMY CONPOBOHNCOCHUIO PAZBUMUSL NAUMHO20
npouU3B00CmMea 8 niamne e2o Cblpbeso2o obecneyeHus. Ycmanoenenvl Kpumepuu Kou-
KYPEHMOCNoCcoOHOCMU NIUMHO20 NPOU3BO0CMEA U MemOoObl OYEHKU IKOHOMUULECKOU
00CMYNHOCIMU Pecypco8 Opegecunbl 8 YCI08UAX UHMEHCUDUKAYUU UCNONIb30BAHUS U
80CNPOU3BOOCMEBA 11€CO8.

KuroueBble ciioBa: IpeBECHOIUIMTHOE MTPOU3BOACTBO, CHIPbEBOE 00ecIeueHne, KOH-
KYPEHTHOCTIOCOOHOCTb, JIECHASI peHTa

«OCHOBBI TOCYIAPCTBEHHOW MOJIUTUKU B 00JACTH UCIOIb30BAaHUS, OXPAHBbI, 3a-
IIMTHI U BOCTIPOU3BOICTBA JecoB B Poccuiickoit denepanuu Ha nepuona 10 2030 ro-
na», yreepxacHHbie [IpaButensctBom P® ot 26.09.13 1. No 1724-p ycranoBwiIn B
KaueCTBE MPUOPUTETHOMN 3a7a4l MHTEHCU(DPHUKALIMIO UCTIOIb30BaHUS U BOCIIPOU3BO/I-
CTBa JIECOB, MPEJJIOKUB JIJIsl €€ pPEIICHHs «Pa3pabOTKy U BHEAPEHHE HOBBIX CTUMY-
JUPYIOIIUX MEXaHU3MOB UCIIOJIb30BAHUS JIECOB, B TOM UHCIIE IPUMEHEHUE LETIEBBIX
X03sIMCTB, oOecreunBarolux 3(QPEKTUBHOE BEIECHUE JECHOIO XO3siiCTBAa M KOHKY-
PEHTOCIIOCOOHOCTh JIECHOIO CEKTOpa SKOHOMHUKH, MPEXIE BCETO AJIS MOAJEP KAHUS
IIPOEKTOB MO ITyOO0KOH nepepaboTKe IPEBECUHbBDY.

JIpeBECHOIUINTHOE MTPOU3BOACTBO IO COBOKYITHOCTH BCEX INPOM3BOJCTBEHHBIX
XapaKTePUCTUK OTHOCHUTCS K OTpaciisiM riIyOOKoM nepepaboTku ApeBecunbl. Ctpare-
rus pa3BUTHs JecHOro cekropa Poccuiickoit @eaepanun 1o 2030 roga, yrBepxkIacH-
Hasa pacnopsbkeHueM IIpaBurensctBa PO 20.09.18 Ne 1989-p ycranaBimBaeTr BbICO-
KHE TEMIIbl pOCTa MPOU3BOJICTBA JIPEBECHBIX TUIUT, YUYUTHIBASI CIIPOC HA ATy MPOIYK-
U0 BHYTPEHHUM M DKCIOPTHBIM PBIHKOM. [IpOM3BOJICTBO NIPEBECHOCTPYKEUHBIX
mut BeipacteT K 2030 roay mo 10,1 MIIH.M®, 13 KOTOPBIX Ha 3KCMOPT npuaerca 35
%. [Ipon3BOJACTBO JPEBECHOBOJOKHUCTHIX TUIUT (0€3 APEBECHOBOJOKHUCTBHIX TUIUAT
CcpejiHeil U BHICOKOH MIOTHOCTH) cocTaBuT 0,6 MITH.M®, U3 KOTOPBIX Ha 9KCIIOPT OymeT
HarpaBiyieHO 32 %. IIpon3BOCTBO APEBECHOBOJIOKHUCTBIX IUIUT CPEAHEN U BBICOKOM
IJIOTHOCTH BBIpAcTET 10 6,4 MIIH. M° C IIOCTAaBKOIl HA skcnopt cBbimie 40 %. Ipous-
BOJICTBO OPHEHTHPOBAHHO-CTPY)KEUHbIX [UTHT AOJDKHO TOCTHTHYTH 3,5 MIH. M° C JI0-
JIeH DKCMOPTHBIX MOCTaBOK 46 %.

['maBHOM TPOOIEMOIT HA3BAHHOTO MACIITAOHOTO MPOU3BOJICTBA APEBECHBIX TUTUT
IIPU HAJTMYUH [TPOU3BOACTBEHHBIX MOIIHOCTEH SIBISIETCS €70 CHIPhEBOE 0OECTeueHne
B YCJIOBUSAX KOHKYPEHIIMU CO CTOPOHBI APYTHX OTpaciei Mo riryookoi mepepaboTke
JPEBECUHBI (1IEJUTI0I03HO-0YMaXKHOM, JIECOXMMUYECKOI) U MTPOU3BOACTBA OMOTOILIH-
Ba. KoHKYypeHTOCIIOCOOHOCTH 10001 OTpaciau Ha phIHKE ChIPhS, Oy1y4r SKOHOMUYE-
CKOM KaTeropuem, ONPENesieTCsl PEHTHBIM JOXO0JI0M WM JIECHOM PEHTOU, KOTOPYIO
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MOJIy9aeT TOCYIapCTBO KaK COOCTBEHHUK JIECHBIX PECYpCOB, MepeaaBas UX HUCIONb-
30BaHHME YACTHOMY OU3HECY.
JlecHyto peHTY B pacuere Ha KyOOMETp HCHOJB3YEMOTO ChIPbSl ONpEeisieT

dbopmyna (1):

P—0—R
poPIQTR_ o
m

rae D — peHTHBI T0XOX MM JIeCHast PeHTa Ha M° CBHIPBS; P — IIeHa M° JPEBECHBIX
IUIUT HA BHYTPEHHEM WJIM SKCIIOPTHOM pbIHKE; Q — TeKyliue ynenabHbIe 3aTpaThl Ha
TPOM3BOCTBO M® APEBECHBIX TLIAT (6€3 CTOMMOCTH ChIPhs); R — HOpMATHBHAs MPH-
6buTb Ha 1 M® CHIPBST; I — HOPMATHBHAS PHOBLTL B OMEPALSIX 110 3aTOTOBKE CHIPBSE;
M — pacxo/ ChIPhS HA M° IUTHT; (| — HOPMATHBHEIE 3aTPAThI HA 3aTOTOBKY M° CHIPHS
IIPU €ro 3aroTOBKe; L — TpaHCIOPTHBIE PAacXO/bl HA JOCTABKY ChIPbSl K MECTY IIPOU3-
BOJICTBA IUINT.

N3 dopmynel (1) BUIHO, YTO MHTEPECHl YACTHOIO OM3HECA 3allUIIAeT HOpMa-
TUBHAsI IpUObUIL B MPOU3BOACTBE IIUT (R) 1 HOpMaTHBHas MPUOBLIL B ONEpanusax
T10 3aroTOBKE CHIPHs (I).

B cpaBHEeHMHM C UEIIOJIO3HO-OYMa)KHOM TPOMBIIIJIEHHOCTBIO —JIPEBECHO-
IUTMTHOE MPOU3BOJCTBO MMEET KOHKYPEHTHBIE MIPEUMYIECTBA B 00J1acTU TpeOoBa-
HUW K Ka4eCTBY CBIPbS U €r0 MPOUCXOKIEHMIO. [IpoBonumas MuHHCTEPCTBOM IIpHU-
POJIHBIX PECYPCOB M HKOJOTUU MOJUTHKA MO WMHTEHCU(HKALMU HMCIOJb30BaHUS U
BOCIIPOM3BOJICTBA JIECOB MPEIIOJIAracT MPOMBILIUIEHHOE OCBOCHUE PECYPCOB JIMCT-
BEHHOM, HU3KOCOPTHOW JIPEBECUHBI U OTXOJI0B, 00pa3yroIuXcs Mpu pyokax yxoaa B
MoJIo/IHAKaX. B HacTosIee BpeMs 3TH pecypchl HE BKIIIOUAIOTCS B CHIPHEBOW OajaHc
U HE SIBJIIOTCSI 0OBEKTOM NEPCIEKTUBHOIO M TEKYLIEro IuiaHupoBaHus. [lockonbky
IpoBeJeHNE PYOOK yX0/1a B MOJIOAHIKAX UMEET TJIABHOM LENbI0 MOJIyYE€HUE JIECOBO-
JICTBEHHOI'O MJIM B LIMPOKOM CMBICIIE 3KOJOTHYECKOro 3P¢eKra, ero BeIruunHa Mo-
eT ObITh yYTE€Ha MPUMEHEHUEM HAJOTOBBIX JBIOT B IUIMTHOM MPOU3BOJICTBE WM
O0CBOOO0XKJIEHHEM OT IUIATHI 33 UCIIOJIH30BAHUE HU3KOCOPTHOTO CHIPBS.

OCHOBHBIM MEPCIEKTUBHBIM BUAOM ChIPbsl JIJIsl TUIMTHOTO MPOU3BOACTBA J0OJXK-
Ha CTaTh TEXHOJIOTMYECKas Iena, BbIpadaTrbiBaeMasi U3 HU3KOCOPTHOW APEBECUHBI U
OTXOJIOB Ha JIECOCEKE WMJIM JIECHBIX CKJIaJax B 3aBUCHUMOCTU OT MPUMEHSIEMOU TEXHO-
JoTUM pyOOK yXoa.

[TocTaBmIMKaMHU TEXHOJOTUYECKOW IIENbl MOTYT OBITh KakK MPEANpUSITHS Cpell-
HEro M Mmajoro OW3HEca, OCBAMBAIOIIME JIECHBIE PECYpChl MO JIOTOBOpaM KyIUIM-
IpOJaKU JIECHBIX HACAKJEHHM, TaK TOCyJIapCTBEHHbIE aBTOHOMHBIE U OIOIKETHBIC
yapexaeHus: cyobekToB Poccuiickoit depepaiuu, OCymIeCTBISIIONTNE PyOKH yXo/a B
MOPSIJIKE BBIMOJIHEHUS TOCYAAPCTBEHHBIX 3aJaHUM.

HuTepec rocy1apcTBEHHOTO U YaCTHOTO OM3HECAa B MOCTAaBKE TEXHOJIOTUYECKOM
HIETbI JIsl TUTMTHOTO MPOM3BOJICTBA JOJKEH O0ECHeunBaThCs LIEHONM TEXHOJOTHYe-
CKOM I1IeTIbl, YCTAaHOBJIEHHOW Ha 0a3e JiecHON peHThl (hopmyna 1), rae riaaBHbIM OM-
penenureneM OyIyT LEHBI TUIMT JUIsi BHYTPEHHErO W JKCIOPTHBIX PHIHKOB. Hau-
OOJIbIINE PUCKUA B CHIPHEBOM OOECHEYEHHH TUIMTHOTO MPOU3BOACTBA 0KHUAAEMBI CO
CTOPOHBI OMOTOIUIMBA, TJ€ IUIAHUPYETCS YBEJIWYUTh MPOU3BOJICTBO TNEIET K

19



2030 rony c 1,1 no 2,8...5,2 mun.T. [IpuBsi3Ka JECHBIX PECYPCOB K MPOU3BOJICTBEH-
HBIM MOUTHOCTSIM IO MPOMU3BOJCTBY IUIUT (CYHIECTBYIOUIMM M BBOJUMBIM B JIEUCT-
BUE) JI0OJDKHA OBITh YCTAaHOBJIEHA B OM3HEC-TUIAHAX MPEANPUSATHH, UCIONIb3Ys MeXa-
HU3M PEHTHOTO J0X0/1a.

JIJist ycTpaHeHUsT HEOIpPEACIICHHOCTH UM PUCKOB B CBHIPHEBOM  OOECIECUEHHUH
IUTUTHOTO MPOU3BOACTBA HEOOXOIMMO Ha ypoBHE cyObekToB Poccuiickoit denepa-
[[MU TPU COCTABJICHUM JIECHBIX IJIAHOB YCTAHOBUTH AKOHOMHUYECKHU JIOCTYIHbBIEC pe-
CYPCHI B pa3pese oTpaciieil moTpeOuTeneii, MpeTeHAYIOMMX Ha ChIPhE C OJIMHAKOBBI-
MU TOPOAHO-PAa3MEPHO-KAYECTBEHHBIMU MapAMETPAMH.

YcnoBrueM SKOHOMHUYECKOW JIOCTYIMHOCTH JIOJDKHO OBITh HepaBeHCTBO ((hop-
Myina 2):

D+d=>q + r +1L, (2)

rae i, I, Ly —3aTparel 1 HopMaTUBHAS NPUOBLIb B IPOU3BOICTBE TEXHOJIOTUYECKON
IICTTbI U3 HU3KOCOPTHOW JAPEBECUHBI M OTXOMAOB; 0 — JIECOBOJICTBEHHBIN 3KOJIOTHYE-
CKUM 3(PPEKT OT MOBBIIICHHUS KayecTBa JIECOHACAXKICHUS B PE3YJIbTATE MPOBEACHUS

pyOoK yxona.

[TapameTp «d» B ¢dopmysne (2) mpu OTCYTCTBUU CTOMMOCTHOW OIIGHKH JIECOB
MOXeET OBbITh 3aJlaH PKCNepTHO. B mobom ciayudae 3ToT 3¢ (PeKT oueBuaeH U MOATBEP-
KITAETCS MMPAKTUKON YCTOMUMBOTO JIECOYNPABICHHS B 3apYOS)KHBIX CTpaHax ¢ MHTECH-
CHUBHBIM BEICHHMEM JIECHOTO X03siiicTBa. KpuTHueckoe BIMsSHWE Ha YCIOBHS SKOHO-
MUYECKOW JTOCTYIHOCTU JIPEBECHBIX PECYPCOB Ul IUIMTHOTO MPOU3BOACTBA OKa3bl-
BA€T PAaCCTOSIHUE JOCTABKHU ChIPbs (TEXHOJIOTMYECKOMN IIETbI) O MPOU3BOJIUTENEH U
pacCcTOsIHUE JIOCTABKM IUIUT JO MX KOHEUHBIX MOTpeOuTeNneld Ha BHYTPEHHEM U
BHEIIHEM pBhIHKaX. DTU MOKA3aTeIM JIOJKHBI OBITh MOJIOKEHBI B OCHOBY ONTHMH3a-
LUOHHBIX Pacy€ToB NMpU 0OOCHOBAHWU OOBEMOB MPOU3BOJCTBEHHBIX MOIIHOCTEH U
UX pa3MeUIeHUH Ha TEPPUTOPUU CTPAHBI.

OcTtaércs HEsICHBIM OJMH BONPOC, KTO OYyJIeT OCYLIECTBIATH IKOHOMUYECKOE
COIIPOBOXICHNUE PA3BUTHS TUIMTHOTO TIPOU3BOJICTBA MIPH OTCYTCTBHH CHEIIUATU3UPO-
BaHHBIX HAyYHO-HCCIEIOBATEIHCKUX M MPOEKTHBIX MHCTUTYTOB. Y CTaHOBIEHUE OT-
paclieBbIX U PETUOHAIBHBIX MPUOPUTETOB B PA3BUTHU JIECHOTO CEKTOpa IOJKHO
CTaTh TOCY/IapCTBEHHBIM JIEJIOM Ha (heiepaabHOM YpOBHE.

YK 674.815/817.41
O pacumimpennu cbIpbeBOi 0a3bl IPEBECHOIIMTHOIO MPOU3BO/ICTBA

A.A. Jleonosuu

Canxm-Ilemep6ypeckuii 20cy0apcmeeH bl 1ecOmexHU4ecKull yHugepcumem
umenu C.M. Kuposa

Paccmampueaemc;l B03MOICHOCIb NOJIHOU UAU YACMUYHOU 3AMEHbl 0p€6€CH020
Cblpbil 6 npou%odcmee mamepuailos aHalocu4Hsvlx no CBOUICMBAM cmaHdapmelM
Opeeecnbm niumam cpeafzus’ab;ued Ha ycmapesuwux mexnHoaocudeCKux JURUAX Heebl-
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COKOU MOWHOCIU KAK 8APUAHM «BLINCUBAHUSLY NPEONPUSMULL 8 KOHKYDEHMHOU Cpe-
oe

KiurwueBble cj10Ba: IpEBECHOBOJIOKHHUCTBIE TUIMTHI, JIPEBECHOCTPYKEUHBIC TUINATHI,
pHUCOBast JIy3ra, TUAPOIU3HBIN JUTHUH, 0TX0AbI LIBI1

[Iporpecc B mpoW3BOACTBE IPEBECHBIX IUTUT, O0YCIOBICHHBIN CTPOUTEIHCTBOM
U BCTYIUIEHUEM B CTPOM BBICOKOMPOU3BOJUTEIIbHBIX TEXHOJOTHUECKUX JIMHUN C
MPECCOBBIMU YCTAaHOBKAMH HEMPEPBHIBHOTO JEHCTBUS, IPUBOJUT K COKPAIICHUIO yC-
TapeBIINX NPEANPUATUI HEBBICOKOM MOIIHOCTU. TaKue JIMHUM €€ COXPaHSAIOIIUECS
KaK rpajoo0pa3yroline Nporu3BOJCTBA U B CUIYy OTHOCHUTEIIBHOW OJIM30CTH K MOTpE-
ouTtento B ynan€HHbIX pailoHax ctpaHbl. OHU MOTYT U Aanee GyHKIMOHUPOBATh, €C-
au Oynet oOecrieyeHa pEeHTa0eIbHOCTh MPOU3BOACTBA MYyTEM COKpAIEHUsI pacxojia
NOTPeOIsIEMON SHEPTUU U CHUKEHUSI MaTepUaJIbHBIX 3aTpaT Ha €UHUILY TTPOTYKIIUU
0e3 moTepu ypoBHA KauecTBa MPOU3BOJIMMON IPEBECHOIITUTHOM MPOAYKIIHH.

Bo3moskeH u apyroit moaxoa K mpoOaemMbl BBDKUBAHUS, €CJIM HAUTH HOBYIO T10O-
TPEOUTENbCKYIO HUIILY JJI BbIpaOAThIBAEMbBIX TUIUT ¢ HEKMMH HOBBIMU CBOMCTBaMHU.
DTO mocTUraeTcs 3a CYET KPEATUBHBIX TEXHUYECKHX PEIICHUH 11 OTPAHUYEHHOIO
Macitada npousBoaAcTBa. Hanmpumep, BBITYCKOM APEBECHBIX TUIMT CIEUATIBHOTO Ha-
3HayeHus [1], cpoc Ha KOTOphIC TOKa €II¢ CYIIECTBEHHO HUKE MOIIHOCTH HOBBIX
COBPEMEHHBIX 3aBOJIOB. OTMETHUM, UTO SKOHOMHUSI HA OTCYTCTBUE aMOPTHU3AIMOHHBIX
OTUUCIICHUH TOMOIHUTEIBHO OYJIeT CIOCOOCTBOBATH BEIXKMBAHUIO TPOU3BOJICTB.

OnHUM K3 BO3MOXHBIX IMyTEH PEHTA0EIHLHOTO TPOU3BOJICTBA SIBISIETCS UCTIONb-
30BaHUs CHIPbEBOM 0a3bl, HEMEPCIEKTUBHON MO MAJOCTHOCTH JIsl MOIIHBIX KOHKY-
penToB. B wactHoctH, 11ex JIBII moxeT ucnons3oBath TBEpABIE 0TXx0ablI LIBK, Takue
KaK OTXOJbl COPTHPOBAHUS IEJUIIOI03bI (HEMPOBAP, CYYKH) U OTXOAbl COPTUPOBAHUS
HIEIbI.

[IpenynoxkeHa TEXHOJIOTUSI UCIOJIb30BAHUS OTXOJ0B COPTUPOBAHUS LIEJUIIOJIO3BI
[2], cocTosiiast B mpeccoOBaHUM TUTUT, MPOMUTKA UX MOAU(DUIIUPOBAHHBIM TaJIJIOBBIM
MacJIOM JIMCTBEHHBIX MOPOJ ApeBecuHbl npu Temmnepatype 130 °C u nmocnenyroiei
TepMooOpadoTke npu 165 °C B Teuenue 4 u. Pacxon Macia cocTaBui TOpsiIKa
10,5 mac. %. M3 0TX0I0B COPTUPOBKHU LEUIOI03bI MOJTYYAJIH TUIATHI, OTBEYAIOIINE
tpeboBanusm Ha cBepxtBepabie JBIT (TOCT 4598-90). [IponuTtka mimT u TepMoo0-
paboTKa ABJISIIOTCS 00s3aTEIbHBIMU.

B BapuaHTe OTXO0/I0B COPTUPOBAHUS IIETHI TPEOYETCS JOMOJHUTH TEXHOJOTHIO
npoBeeHneM ux paszmona. Ilomywarorcs tBépasie [ABII. OTtxompel mocie pa3mona
BO3MOXXHO CMEIIUBATh C OTXOJaMHU COPTHUPOBKH IIE€JUIIOJIO3bI, BAPbUPYST COOTHOIIIE-
HUEM U YPOBHEM MPOMUTKU. PexomMeHaIim mo COBMECTHOMY MCIOJIb30BaHUIO ObLIN
B CBOE BpeMs onpoOoBaHbI U peann3oBanbl Ha CBeToropckom 1IBK.

OTX0aBpI IPOU3BOJICTBA CHEIUATBHBIX BUIOB OyMaru TaKkXKe SIBISIFOTCS TMOTEH-
[IUAJTLHBIM CBIPbEM JIJISl TUTUT MPU Ce0ECTOMMOCTH, BKITIOUAIOIIEH 3aTpaThl HA HAKOTI-
JIEHWE W TPAHCIOPTUPOBKY OTXOJ0OB. B sKOHOMHYECKHI pacyeT clielyeT BKIIOUHUTh
3aTpaThl Ha YTHIM3AIMIO OTXOJOB APYruM crocoboM. B pabore [3] paccmorpena
TEXHOJIOTHS WCIOJIb30BaHUs JaMUHUPOBAHHOM TMOJIMATUICHOBON OyMaru (MOJIMITH-
nena 18...20 mac. %) B npousBoactse JIBII.
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OTx0/bl U3MENBYAIH 10 BOJOKHUCTOW MAacChl METOJIOM CYXOro JAUCHEPTHpPOBa-
HUS B MOJIOTKOBOW JPOOMIIKE M U3TOTOBIISIM IUIMTHI IO CyXoMy criocoOy. /s pac-
riaBiaeHus: nonudtuieHa (110...130 °C) norpeboBanach TepMooOpadOTKa, BOCIION-
HSIOIIAsl HU3KUU pacxon cBssymwouiero (4,7 mac. %). [1o npouynoctu oOpasisl Mpu-
OJIMKaMUCh K KOHTPOJIIO, HO ObUTH O0Jiee BOAOCTOMKUMU: HaObyxaHue 3a 24 4 He Joc-
turano u 10 %. I1auThl He TOKCHUYHBI MO (OPMANBIAETHY, COJAEPKAHUE KOTOPOIO
oKa3bIBaeTcsa Ha ypoBHe 3,6...4,9 mr/100 r mutel. PaccMoTpeHHBIE BUABI OTXOOB
MOTYT HAWTH IPUMEHEHNE Ha MPEANPUATUAX C TUBEPCUDUITMIPOBAHHON TEXHOJIOTH-
€l ¥ MCTOJB30BaThCs TEPHOJUICCKH Ha OTAEIbHBIX BhIpaboTkax JIBII mo mepe Ha-
KOILICHHS TAKOTO ChIPbSL.

CrpemiieHHE YTWIM3UPOBATH OTXOJbl U 32 CUET 3TOr0 PACIHIMPUTH CHIPHEBYIO
0a3y IIUTHOTO MPOU3BOJCTBA O0YCIOBIEHO B TOM YHCIIE€ OTPAHUYEHHOCTBIO JOCTYII-
HBIX JIECOCBIPHEBBIX PECYPCOB, @ OCBOEHUE HOBBIX BEAET K HEMHUHYEMOMY YAOpOXKa-
HUIO JPEBECHOTO ChIPbsI U CHMYKEHHUIO YPOBHS peHTabenbHoCcTU. OOI1IEen3BECTHO, YTO
XX BeK CcTall Jis JIECOB IUIAHETHI 110 UCTUHE TparundeckuM. JleconmokpeiTas mionaib
CWJIBHO COKpaTuiack. Ha kaxxaoro »utens miiaHeTsl Ha gexkadps 2017 roma npuxo-
mutest 6 000 M° mpoTus 1,2 ra, 4To DUKCHPOBAIOCH CTATHCTUKOM HA MOMEHT OKOH-
yanusi Bropoit MupoBoii BoiHbI. COKpalieHue 4aCTUYHO OOBACHSIETCSI POCTOM Hapo-
JoHacelieHus 3a nocieanue 70 Jet, HO TJaBHOE — aHTPONOTEeHHBIM (DaKTOpoM, Mo-
TPEOHOCTHIO B CHIPhE PA3BUBAIONICHCS MPOMBIIUICHHOCTH, MPEHEOPEKEHUEM TTOHU-
MaHHS TOTO, YTO JIEC — 3TO WIETKUE» TUIAHETHI.

Bcé nacroiiuuBee 3asBisieT o ceOe mpobiemMa HE TOJIBKO PAMOHAIBHOTO HC-
MI0JIb30BAHU JIECa KaK ChIPbs, HO U 11€I€CO00Pa3HOCTh MEPEX0/ia K INIAHTAlHOHHOMY
BOCITPOU3BOJICTBY, a TAK)KE K IMOMCKY BO3MOKHBIX 3aMEHHUTEJIEH JIECHON MPOIYKIIHH.
Hanpumep, B KpacHomapckoM kKpae — OCHOBHOM paiiOHE BBIPAIIMBAHUSA U IEepepa-
OOTKM pHcCa HaKalUIMBAaIOTCS OOJbIINE KOJWYECTBA PUCOBOW JTy3TH, SIBISIOLIEHCS
CJI0)KHOYTUIIU3UPYEMBIM OTXOA0M. DTO 00YCIOBIEHO OCOOEHHOCTSIMH XUMHUYECKOIO
COCTaBa JIy3rd, @ UMEHHO BBICOKMM COJCPKAHUEM KPEMHHUSI.

Hcxonsa u3 3TOro MpecTaBisIeTCs] aKTyallbHBIM pa3paboTKa CTPOUTENIBHBIX Ma-
TE€pUaJIOB HA OCHOBE JAaHHOTO MHOTOTOHHa)kHOro orxozga. I[lo manueim KpacHopap-
ckoro HNPuca orxoapl oT nepepabotku puca coctapisitor nopsaka 70 000 Tonu
exxero/iHo. CylecTBEHHOE YBEJIMYEHHUE MTPOU3BOJCTBA prUca OyAET COMPOBOXKIATHCS
HAKOIUJICHUEM HEYTWIM3UPYEMOU PUCOBOU JIy3IH.

OaHUM U3 TIEPCIIEKTUBHBIX HANPaBJICHUN PEIICHUSI UCIIOJIb30BaHUS JIy3TH B Ka-
YECTBE HAMOJIHUTEIIS SIBJISIETCS U3TOTOBJICHHE IUIMTHBIX MatepuanoB. Hamu mpose-
JIEHbI MIOUCKOBBIE MCCJICIOBAHUS MO0 M3YUYCHUIO TUIUT, aHAJIOTUYHBIX JIPEBECHOCTPY-
KeuHbIM [4]. B kauecTBe CBSI3YIOIIETO UCHOJIB30BAIN KapOaMu10(hopMalibIeTuIHYIO
CMOJIy, CIELHAIbHO CUHTE3UPOBAHHYI0 M JIOMOJHUTEILHO MOAU(GULIHUPOBAHHYIO
MPOIYKTOM IepepaboTKU OTXOJOB, COJEpKAIIUM MEIKYI (pakluio Jy3TH U3 Yac-
TUYHO OTCESTHHBIX M3MEJIbUEHHBIX PUCOBBIX 3EPEH (MYUYKH). DTH KOMIIOHEHTHI B OII-
penenéHHOM KOJIMYECTBE MPUCYTCTBYIOT B MCXOJIHOM pucoBo# srysre. Llenecoobpas-
HOCTh TaKOTO MOJU(PHUIIUPOBAHUS COCTOUT B TOM, uTo KOC HampaBiIeHHO CHHTE3U-
pYETCsl C TOBBIIIEHHBIM COAEPKAHUEM THUJIPOKCUMETHIBHBIX TPYHN, KOTOPBIE IO
ATOU MPUYMHE 00ECIIEYNBAIOT XOPOIIIYIO aITe3UI0 K HATIOJHUTEINIO.
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CoOCTBEHHO pHCOBas JIy3ra MoJydaeTcs MpHU IMIeNyIIeHnn puca. M3-3a TpymHo-
CTU Ckuranus ay3ru (temneparypa ropenust 800...1000 °C) noBoabHO 4acTo €€ OT-
MPaBJISIOT B OTBaJbl. YaCTHUKHU JIy3Td UMEIOT POpMY JIOJI0UKHU uHOM 5...10 mMm. B
COCTaBe JIy3ru 0OHapykeHbl: o-1emnono3a 30...36 mac. %, JIUrHUH, ONpeesieMbli
KaK CEpHOKHUCIOTHBIN, 19...24 mac. %, 30161 13...30 mac. %, npu4éM 110751 OKCHJIa
kpeMHus B Hel 87...92 %. [IpucyTcTBylOT O€IKOBbIE BEIlIECTBA ¢ CHIIBHBIM KOJeOa-
HueMm Tokazarens 1,7...7,3 mac. %. DTo MO3BOJSICT BKIOYUTH aMHHOKHUCIOTHBIN
KOMITJIEKC B 00pa30BaHUE TIMTHI B KAY€CTBE PEAKIIMOHHOCTIOCOOHOTO KOMITOHEHTA,
AMUHOTPYMIBI KOTOPOTO B3aUMOJEHCTBYIOT €O CBOOOJHBIM (M OOpa3yrouumcs npu
orBepaeHun KOC) popmanbierujom u oCTaTOUHBIMU THIPOKCUMETUIBLHBIMU TPYII-
namMu. biarogaps 3ToMy TIMTHI OTHOCATCS K Kiaccy amuccun popmanpaeruaa EO0,5.

B mpemraraeMoli TeXHOJIOTHH [5] OTCYTCTBYET 3a HEHAJOOHOCTHIO y3€Il IOITy-
YEeHUsl APEeBECHbIX YacTull. [IpeccoBanre mMpoBOMAST Ha MOJJOHAX MPHU TEMIIEPATYype
He Bbille 180 °C u3-3a HU3KON TEPMOCTOMKOCTH PUCOBOM y3rH. IIpomomkurens-
HOCTh IIpeccoBaHus yBeandeHa u coctaisieT 60...90 c/mMm rotoBoi miutel. [Tokasa-
TeTH IUIMT ¢ IUIOTHOCTHIO 820 Kr/mM° mpexcraBienbl B Tabn. 1. Pacxom KOC —
15 mac. %.

Tabmuua 1 — [TapameTpsl U3rOTOBJICHUS U TOKA3ATENH ITUT U3 PUCOBOU JTy3TH

[TapameTpsl u3-
TOTOBJICHUS P, Ouwsr, | [IpuBenénnas o1, [IpuBenénuas

T oC T, kr/me | MITa Gusr, MIIa MIla o1, MIla ASy, % | ASzus, %
' MHH/MM
140 1,50 785 | 12,45 17,70 0,10 0,10 2,5 10,5
140 1,00 800 | 12,60 13,80 0,17 0,16 2,4 11,6
180 0,75 807 | 17,25 14,70 0,13 0,13 3,9 17,3
180 0,70 800 | 11,50 12,80 0,14 0,15 4,3 24,9
200 1,00 832 | 11,75 11,60 0,15 0,15 59 26,6
200 0,70 795 | 11,95 14,10 0,08 0,07 4,7 24,5
200 0,60 766 7,20 8,60 0,08 0,07 9,7 29,3

[IpoBen€HHBIE UCCIIENOBAHUS MTOKA3AIM, YTO U3 JIy3T'M pUCa MOKHO M3TOTaBIIU-
BaTh IUIUTHBIM MaTepuan ¢ napamerpamu, cootBerctByromuMu 'OCT Ha apeBecHO-
CTpyXeuHble MIUTHL. [IpyM 3TOM MIOTHOCTH MIUT AOJKHA OBITH mopsaka 850 K/,
JIns M3roTOBIEHNS TUIMTHOTO MaTepralia U3 JIy3TH prca pacxol CBI3YIOLIETO JOJIKEH
COCTaBJISITH HE MeHee 15 %, nmpuyém MOryT ObITh MCHOJB30BAHBI CMOJIBI CO CTaH-
JTApTHBIM COAEP’KaHUME THUIPOKCUMETUIIBbHBIX rpyIl. CyllKa JIy3rd OCYIIEeCTBISETCS
Ha o0opyaoBaHuM, ucnoyb3yromumcs B npoussoacTse JACII, Ho mapameTpsl cymiku
JOJKHBI KOPPEKTUPOBAThHCA. BblaepiKka B XOJIOAHOM Ipecce MpH MOANPECCOBKE U
BBIJIEP)KKA B TOPSIUEM MPECCe JOJIKHBI ObITh YBETUUYEHBI 10 CPABHEHUIO C TETLIOBBIM
pernamentoM npousBoacTBa JCII. I'paHnyYHBIM 3HaUE€HHUEM IO TEMIEPATYPE SIBISCT-
cs1 180 °C, 4To BBI3BAaHO HU3KOM TEPMOCTOMKOCTBIO JTy3TH.

B noarotroBky pucoBoi Jy3ru BXOAUT 00paboTka €€ XMMUYECKUMHU T00aBKaMH,
MOBBIIIAIOIMIMMHA OMOCTOMKOCTh W CHIDKAIOIIUMHU TMOXApOOMAaCHOCTh JO YPOBHS
CHulI 21-01. ITosryyaeMble MIATHI MO TWIOTHOCTU OTHOCSITCSL K TBEPABIM ILJIUTaM, 1O
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MPOYHOCTH COOTBETCBYIOT TpeboBaHusM K JICII, mo moxkapHO# OmacHOCTH BXOMST B
rpynny I'l unu [2 B 3aBUCUMOCTH OT YpOBHS OTHE3aLIUTHOU 00padOTKH.

Takum 00pa3oM, OTKpPHIBAETCS BO3MOKHOCTh 3aMEHHUTH JPEBECHBIC YaCTHIIbI
yTHJIM3AIMEN pUCOBOM JTy3TrH € MOJYyYEHUEM CTPOUTEIBLHOTO MaTepuaia. JTo MO3BO-
JUT YIYUYIIUTh SKOJIOTMYECKYI0 OOCTaHOBKY M OJIHOBPEMEHHO COKPATUTH HCIIOJb30-
BaHHMEM JIECOCBIPhEBBIX pecypcoB. [lnaHTanuu prica B MUpPE OTPOMHBI, PE3yIbTaThl
MOTYT BBIMTH J1aJieKo 3a MpeAelibl JaHHOU pa3paboTKH.

[IpoOnemMy CHIpbS MBITAIOTCS PEIINTH HUCIIOIH30BAHUEM PA3IUYHBIX OTHOJET-
HUX pactenuid. ConoMa 3aciTy’)kKMBaeT BHUMAaHHS B Ka4€CTBE CHIPhSl B TEX PETHOHAX,
I/Ie HeT JOCTATOYHBIX 3amacoB ApeBecuHbl. OcoOeHHOe e€ 3HaueHHuEe COCTOUT B Mep-
CHEKTHBE Ha (oHEe TI100aTbHOTO COKpAIlEHHUs JIECUCTOCTH HaIleH IaHeTsl. B mupe
eXerogHo oOpasyroTcst 0ojiee OJHOTO MJPJ. T 3JIaKOBOW W JIBHSHOM cojoMbl. [Ipu
aHaln3e O0COOCHHOCTEH HMCIOJIb30BAHUS COJIOMBI KaK CHIPbS JJISI JPEBECHBIX IUIAT
OTMETHM, YTO PHIHOYHAS I[€HA COJIOMBI B HECKOJIbKO pa3 MEHBIIE, YeM JPEBECHHBI.
Hanuurie Bocka Ha MOBEPXHOCTH CTEOJEH yXYAIIAeT CMAaYMBAEMOCThH IMOJSPHBIMU
cesiymuMu (KOC, MKOC, ®DC) u coOTBETCTBEHHO MPOYHOCTH ajre3uu. Tpedy-
€TCs UCII0JIb30BaTh U30IMaHATHBIC CBSA3YIOIINE, IJICYO JIJIsi TPAHCIOPTUPOBKU HE 0O-
nee 50 kM. [lepcnekTUBHO cOYeTaTh CMECH COJIOMBI U JPEBECHOTO ChIPhs. BO3MOXKHO,
TaKhe PEeBECHOCOJOMEHHBIE MaTepuaibl OyayT 00JaaTh CBOMMH MOTPEOUTEIIbCKHU-
MU KaueCTBaMH U 00JIACTIMH MPUMEHEHHUSI.

B EBporie B ¢Bsi3u ¢ AehUIIMTOM APEBECHOTO CHIPhS M MEPEU30BITKOM MTPOU3-
BOJICTBEHHBIX MOIITHOCTEH K OJHOJICTHHM OTXOJaM IPOSBIISIOT HHTEPEC Pa3IUnIHBIC
¢bupmel. B wactHocTH, Kommanus Pfleiderer oconia mpowu3BoaCcTBO KT, coaepxka-
mux 10 30 % BOJOKOH OJHOJIETHUX PACTEHUW, TaK HA3bIBAEMYIO IUIUATY
BalanceBoard. ITimuTa pa3paboTraHa COBMECTHO ¢ YICHBIMU [ €TTHHIEHCKOTO YHHBEP-
CUTETa U MO3UIMOHUPYETCS Kak 0a30Bast JAJIT HOBOTO TOKOJICHUS JPEBECHBIX TUIHT C
IOTHOCTHIO Ha 30 % MeHblIIIe, 4eM TIIOTHOCTh y cTanaaptHeix JICIT [6].

[To coobmenuto xypHana «Mebenbiuk», B Bennkodpruranuu B mpOU3BOICTBO
IUTUT BKIFOYAIOT OTXOJbI mpu m3rotoriennn MDF, koTopbix oOpasyercst mopsiaka
130 ThIC. T €XEroAaHO, Aa €€ CTOIBKO XKe Jal0T MeOeIbHbIC TPEANPUATUS, UCTIOJb-
3YIOIIME 3TU TUIUTHI. M3MeNbueHHbIE OTXOJbl BBIICPKUBAIOT B BOJIE, MOJABEPraroT
MUKpPOBOJIHOBOM 00paboTke npu Temmeparype 115 °C, pa3duBaroT u cymar. AHamu3
PE3YJIbTaTOB MPOMBIIIJICHHBIX UCIBITAHUM MOKa3aj, 4To MpHU JoJie TepepadaThiBae-
Mbix MDF 10...20 % B cocTtaBe MEpPBUYHOIO CHIPhS IJIUTHI OCTAIOTCS B Mpeenax
TpeboBanuii crangapra. O peHUKIMHIe MeOenu cooOIIaeTcss B pAAe 3apyOeKHBIX
nyOJIuKaLMSIX.

Bo Bcex criydasx mepen nMpeanpusITHAMHU CTOSAT MpoOeMbl cOopa, TpaHCTIOp-
TUPOBKHU, XpaHEHHUS PAaCCMOTPEHHBIX BUIOB BTOPUYHOTO CBHIPhsS, XOTS 3a7a4ya paruo-
HAJIBHOUN yTUIIM3AIlMU OTXOJIOB UMEET BAXKHOE HE TOJIBKO COIMATIBLHOE, HO M TI00aTh-
HO-2KOJIOTUYECKOe 3HaYeHue. Toraa pacuéT IKOHOMHYECKUX JOBOJIOB B TIOJIb3Y TOTO
VI WHOTO pelIeHUsl JOJHKeH 0a3upoBaThCsl HA JPYTUX OCHOBAHMSIX, B TOM YHUCIIE
CJIEIyeT pacCMaTPUBATh TOTAITMOHHBIA BaApUAHT.

Jpyrum BapraHTOM BKIJIFOUEHHS HEIPEBECHOTO CBHIPbS B MPOU3BOJACTBO ILIIUT
MOKET CIIYKUTh U3TOTOBJICHUE MTPOTYKIIUUA C HOBBIMH 11€JIEBBIMU CBOWicTBamH. B 4a-
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CTHOCTH B Kau€CTBE MUHEPAJIbHBIX HAMOJHUTENIEH, BBOAUMBIX B JPEBECHOBOJIOKHU-
CTyI0 Maccy npu usrorosiienud JIBII mo Mmokpomy crnocoOy, UCIOnIb30BaIl acOecTo-
BOC BOJIOKHO, THIIC, BEPMUKYJIUT, CTEKJIOBOJIOKHO U JIpyrue marepuaisl [7]. lomo-
HUTEIBHBIA A()PEKT, HA KOTOPBI pacCCUMTHIBAIM aBTOPHI Pa3pabOTOK, COCTOSIT B
npuganuu JIBIT ornezamumiénnoctu. IlorpeboBanock co3gaBarh OOJIBIIOE COIEP-
JKaHWe HanojHutenen: Bepmukynuta 60...70 mac. %, creknoBosnokHa 10 80 mac. %,
TaK Ha3bIBAEMOI'0 HE(PUIMIIOBOTO aHTUNIHPEHA (HepUInia — MUHEpas U3 TPYyMIbl Kap-
KacHBIX cuiukaTtoB) 6osiee 60 mac. %. OctanbHOE B pelenType MPUXOIUTCS HA Jpe-
BeCHYIO Maccy. [lnmutel oTnanénno HanomuHamu TBEpabie JIBII, nmenn noHmkeHHyro
IIPOYHOCTh. B KauecTBe KOMIIOHEHTA ChIPhEBOM 0a3bl HMEHHO IJIsi IPEBECHOBOJIOK-
HUCTOTO MPOM3BOJICTBA, KAK MOKA3aJl OMbIT, OHU HE aKTyaJIbHbI, XOTS MOMBITKUA HC-
I0JIb30BaTh BEPMHUKYJIUT Jijis orHe3amuThl JIBIT npomomkarorcs [8].

B aT1oit cBsi3u oTMeTHM, 4TO 3((HEKTUBHBIE CIIOCOOBI OTHE3AIIUTHI JPEBECHBIX
IUTUT cymiecTBYIOT [6]. OHM peann3oBaHbl B Hallleil cTpaHe u 3a pydexom [9], Ha HuX
MMEETCSl COOTBETCTBYIOIAs TEXHUYECKast JOKyMeHTalus. [Ipu BBICOKO J0JIe CUHTE-
TUYECKUX CBS3YIOIIMX WM MUHEPAJIbHBIX BXKYIIMX BO3MOXKHO COUYETATh JPEBECHYIO
CTPYXKY C MHHEpPaJbHBIMH KOMIIOHEHTaMU (HaNpuUMeEp, B IIEMEHTHOCTPY>KEUHBIX
IUTUTax ), HO 3TO YKe JAPYTrOM, XOpOIIO U3BECTHBIN MaTepual.

MHOTOTOHHaKHBIM OTXOA0M siBisieTcs: Tuponu3bid auraud (['JI). [psimas no-
0aBKka Moclie CyIIKM M U3MEJIbYEHHUsI B Maccy He 00ecleynBaeT MIUTaM HEOOXOH-
MBbIX (PU3MKO-MEXaHUYECKUX MOKa3zaresied. MHOro4MCIIEHHbIE PEIICHUs MPUBEIU K
BBIBOAY O HeoOxonumoctu MoauduuupoBanus ['JI ¢ BkiIroyeHneM B mporecc oopa-
30BaHUs CTPYKTYpPHI IUIUTHI U, €CIIA 3TO BO3MOYKHO, C BBIIIOJIHEHUEM JIOITOJTHUTENb-
HOM (PyHKIUU.

B o6ocHoBannu ucnosb3oBanus 1'JI npaBuiibHee BCEro OMUPAThCS HA TEOPHIO
o0pa30BaHUsI KOMIIO3MIIMOHHBIX MAaTEpHalIOB, TJl€ NpH O0ECIEeUeHUH NPOYHOCTH,
MPUOPUTETHAS POJIb OTTBOIUTCS Mexk(pa3HbIM KOHTakTaMm. VX yBennueHue sBisercs
¢yHkueit pazmepoB uactull. CrenoBaTelbHO, HY)KEH COOTBETCTBYIOLIMI CIOCO0
u3MenpueHus [J1.

[Tonydyenue mpemnapaToB TOHKOAMUCICPCHOTO JIMTHHWHA ommcaHo B padote [10].
Menkoaucnepcubiit turaud (M/IJI) momyvanu mpu 06paboTke mapoM B aBTOKJIABE
nona nasnenueM 3,2 MlIla mpu temneparype 235 °C ¢ nmocienyronmm pe3kuM copo-
coM paaBieHus. YiubrpagucnepcHbiid quraud (Y 1J1) nomyyanu Ha JUCKOBOW MEJIbHU-
1€ C JIMHEHHOW CKOPOCThIO0 KpoMKH poTopa 200 m/c, mpenapat uMes CpeIHUN pa3Mep
YacTUIL S5 HM.

Y nenbHast MOBEPXHOCTH (Sy,) U copOIMoHHas criocoOHocTh vactul (P) (1o ot-
HOILICHHIO K (hOpMasIbJIETUAY) IO MEPE U3MENIbYEHHUS BO3PACTAET:

Syns M°/r P, mr/1r npenapara
HMcxoaaplil IMTHUH 15 24+0,4
MenkoaucnepcHbIi JIMTHUH € 3aBOJA 6,9 9+2.,0
YapTpaaucnepcHsblil IUTHUH 14 27+1,2

Nzrorosnennsie MDF ¢ nBymsi 3HaueHHSIMU BBIICPKKH B IMPECCEe MPU J0JIC
Y JIJT 20 mac. % B CBA3YIOIIEM XapaKTepU3yeTcs CIeAYIONIMMU apameTpamu [11]:
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Ta6nuna 2 — du3uko-MexaHnueckre cpoicTra gadboparopasix MDF

Bapwsupyemsbie pakTopsr BrixoaHbIE TapaMeTphl

t,°C MH;;MM Q,% | p, ki/M® | Gy, MITa | M, MITa | AS, % | 1, MITa | E, mr/100
180 0,3 20 666 17 1929 21 0,4 15
180 0,5 20 673 14 1741 26 0,3 8
220 0,3 20 686 17 1848 26 0,3 12
220 0,5 20 665 15 1969 30 0,3 5

[Ipu 5TOM BBISIBWIACH emI€ oaHa mose3Has GyHkius ['JI, KoTopelil MOXET BHI-
CTYIIaTh B KadecTBe akienTopa dhopMmanbaeruaa. 3aTparsl Ha moaroToBky ['JI MoryT
OBITH OOJIeEe pAMOHATLHBIME, €CITH YHEPTOPACXOTHOC U3METHLUCHUE 3aMEHUTh HHBIM
MexaHnu3zMoM yuactusi ['JI B 00pa3zoBaHuUM TIUTHI, KOTJa MPOYHOCTh 00ECTICUNBACTCS
MOJIMMEPHON MaTpUIleH, a YaCTUUKHU JIMTHUHA BBICTYMAIOT B KAU€CTBE HAMIOJIHUTEIS.
Torpga npeacTaBisieTCss BOBMOXHBIM MOJTYYUTh MHOM Matepuai, JUisl CTaOUIbHOCTU
KOTOPOTO HE TpeOyeTCsl BHICOKAs IIJIOTHOCTb.

Ha HeckoJbKMX €BpOMEencKuX 3aBojax MO CyXOMY CIOCO0Y BbIpabaThIBAIOTCS
TEIUIOU30JIALIMOHHBIE IPEBECHOBOJIOKHUCTHIE TIUTHI IIIOTHOCTHIO OT 80 1m0 200 Kr/M°
[12]. AkTyabHOCTH MX MTPOU3BOJCTBA MOOYIUIIA MOMIBITATHCS CO3JATh JICTKUH TUTHT-
HBIIl MaTepHall C UCIOJIb30BAHUEM THAPOJHM3HOIO JIMTHUHA, KOTOPBIM MOIYYaroT IO
croco0y BCIICHMBAHMS COOTBETCTBYIOIICH Kommo3umuu [13].

[nmutHeIN yTemmTens Ha ocHOBE KDOC 1 ruApoan3HOro JIMTHUHA TPEACTABIISA-
€T CO0OI KECTKUI MEHOIUIACT BHICOKON IJIOTHOCTH, MPUHIIUIUAIBLHO OTIUYHBIM OT
MUTOPHI. JINTHUH cymaT U 00pabaThIBAIOT aHTHIIUPEHOM amunodocharom KM [14].
B kauecTBe BCIIEHMBAIOIIETO areHTa MCIOJIb3YIOT MOBEPXHOCTHO-aKTUBHOE BEIIECT-
Bo (ITAB) mapku I10-3A; B kauectBe oTBepauTens — pocopuyro kuciaory. Kommo-
HEHTHI BCIICHUBAIOT B MUKCEPE, CHA0KEHHOM BBICOKOCKOPOCTHOM MEIIaIKON paMHO-
ro THMAa, ¢ MOCIEAYIOMUM BBeaeHHeM (QocdopHoil kucioTel. [lociennum Bo Bcme-
HEHHYIO KOMIO3UIIHIO 3arpyKar0T NOATOTOBIEHHBIN JUTHUH. CMECh 3JIMBAIOT B Me-
Tajuimdeckue GopMbI IO pazMepam U3rOTOBIISIEMOIO IUNIMTHOTO yTemuTens. Martepu-
aJl BBIICP)KMBAIOT O€3 HarpeBaHUs /IS 3aBEpIICHUS OTBEPXKIACHUS KapOaMHIHOTO
CBS3YIOILIETO.

CooTHo1IeHNEe KOMIIOHEHTOB ONTUMHU3UPOBAIM MO HECKOIBKUM TEXHOJIOTHYE-
CKMM TapamMeTpaM U IMPOUYHOCTHBIM XapaKTepucTukam. s mosiydeHus marepualia
miotHocThI0 200 Kr/M° paspaGoTaHa cleqyomas PeLenTypa KOMIO3HINA (Mac. %):
K®C 67 %-i1 xonuentpauuu — 59,7; T'JI 15 %-it Bnaxuoctu — 12,3; KM 50 %-ii
BOJHBIN pacTtBop — 7,2; I[1O-3A 3 %-ii koHueHTpauuu — 3,4; ¢pocdopHas kuciora 85
%-1i koHUeHTpauu — 2,7; Boga — 14,7. Marepuasl MOXET U3rOTaBIMBATHCS IJIOTHO-
cThio 300 Kr/M°, uTO TIO3BOISIET CHU3UTH pacxoq KDC. [TapaMeTps! pa3spaGoTaHHOTO
MaTtepualia IpuBeICHbl B Ta0J. 3 B CPAaBHEHUM C IITUPOKO PACIIPOCTPAHEHHBIM MEHO-
mwracrom ®K-20 [15].
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Ta6J'II/ILIa 3 — OU3UKO-MEXaHUYECKUE XapaKTCPUCTUKHU IICHOIIIACTOB

[Toka3arens yrenmress ITenomnact ®K-20
C JTUTHUHOM

Kaxxymasicst miaoTHOCTb, KI/M® 200 300 190...230
Paspymaromee nanpsokenue, Mlla:

MIPU CHKATHH 1,0 1,1 1,0

py U3rude 0,9 1,0 -
Vcanka, % 3 4 1
Koaddunment remmmonposogaoctu, Br/(m-K) 0,06 0,07 0,055
Boxonornomenue 3a 24 4, % 40 35 -
HabOyxanwue 3a 24 4, % S) 4 —

[IpenmyIiiecTBO IJIMTHOTO YTEIUIUTENS MOMUMO MEHBIIMX 3aTpaT Ha KOMIIO-
HEHTBI COCTOUT B OTHE3AIUIIEHHOCTU. B CTaHAAPTHBIX UCTIBITAHUIX TIO METOAY «Ke-
pamuyeckoit Tpyos» (I'OCT 12.1.044—89) ycraHOBWIM, YTO TOKA3aTeIb TOPIOYECTH
paseH 0,5, HAa OCHOBaHHMH YEro MaTepuaj OTHOCUTCS K rpyImie TpygHoroproounx. [Ipu
uctpiTanu o 'OCT 12.1.044—-89 koadduimeHT ApIMOOOpa30BaHMSI COCTABIISET
127 m%/xr, 1 Matepuan Bxomut B rpymiy J12. [TokasaTels TOKCHYHOCTH POIYKTOB
rOpeHHs OTHOCUT MaTepral K kiaccy T3 mpu Heiso = 26 ©/M°, TO ecTh TOT e Ki1ace,
KaK | JUisl JpeBeCUHbL. MaTepuan XOpouio BhIAEPKUBAET [IUKINYECKUE UCTIBITAHUS B
KJIIMMaTUYECKON KaMmepe, JIETKO o0pabaTbiBaeTCs MUJICHUEM, U3 HETO Ha MOTOKE BO3-
MOYHO JIOTIOJTHUTEIBLHO U3TOTOBISATH COHIBUY-TIAHETN TOCPEICTBOM OOJIUIIOBKH.

B 3akitoueHue OTMETHM, YTO PACCMOTPEHHBIC MOMBITKH BKIIIOUUTH B CHIPHEBOM
pecypc JpEeBECHOIUIUTHOTO MPOU3BOACTBA OTXO/bl WM HEUCIOJb3yEeMblEe TOOOUYHBIE
MPOAYKTBI APYTUX MPOU3BOJCTB OTPAKAIOT OOIIYIO0 TEHJCHIINIO, OTIPEACIISIEMYIO KaK
HKOJIOTUYECKUI UMIIEPATUB Ha MAJIOOTXOAHBIE pECypcocOeperaronme TeEXHOIOTUU —
Oe3anmnensiuuoOHHOEe TpeOOBAaHME, BBITEKAIOIIEE M3 MOHUMAHUSA MECTa YeJOBEKa Kak
Oronornyeckoro Buaa B Ouochepe U NUKTYIONIEEe CTEPEOTHUIBI TTOBEACHUS U MPUH-
LUIIbI AEATETbHOCTH.

[TonHOCTHIO ©€30TXOAHBIE TEXHOJOTMM CO3/1aTh HEINb3S: HEU30EKHBI MOTEpU
WM BEIIEeCTBA, WIM dHEPruu, win uHpopManuu. Ho MuHuMu3upoBaTh ux Hamao. B
HallleM CJIy4yae PEeIIaroTcs JABE 33Ja4M, Kak ABE CTOPOHbBI OJHON Menalid, a UMEHHO —
HCIIOJIb30BAHUE HOBOTO JOTOJHUTEIHHOTO CBHIPhS TS TUIUT U 3P GEeKTUBHAS YTUIIHU-
3anust 0TX0A0B. IIpu 3TOM B KakoW-TO Mepe COXpaHseTcs Jiec, y U3rOTOBUTENS o0ec-
MEYMBAETCSl PEHTA0ETBbHOCTh MPOU3BOACTBA, a Y MOTPEOUTENS MOSABIISIETCS MaTepHUa
C HY)XHBIMU TE€XHUYECKMMH TapaMeTpamu. Peanuzaiusi rnepBOHAYalbHO 1€71€C000-
pa3Ha Ha TEXHOJOTHUYECKUX JIMHUSIX HEBBICOKOW MOIIHOCTU KakK OJWH U3 MyTeH co-
XpaHEeHHUs BO3MOXXHOCTH (DYHKIIMOHUPOBATH, IIPU PEHTAOETLHOCTH MTPOU3BO/ICTRA.
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9KON02UYECKUX ACNEeKMO8, NPUBOOSIMCI NPOSHO3bL NO PA3GUMUIO 1€CONPOMBILULIEHHO-
20 xomniexca. Packpvisaemcs ponv npouzsoocmea OpegecHvix naum 6 payuoHalb-
HOM OCB0EHUU IeCHbIX PeCypCos.

KuioueBble cjioBa: JecHblE pecypcehl, JIECHOU (DOHJ, JECOMPOMBIIIJIEHHBIA KOM-
IIJIEKC, 3aTOTOBKA JIPEBECUHBIL, IPEBECHBIC ILTUTHI.

Jlec, Kak riaaBHbI KOMIIOHEHT OHoc(hepbl 3eMIIH, HE TOJIBKO BBIIOJIHAET CPE0-
oOpa3ylolue 1 3alUTHbIE (PYHKIUHU, HO U SIBJISIETCS NPH MPOBEACHUU NPABUIBHOU
CUCTEMBI PYOOK HEMCTOLIUMBIM UCTOYHUKOM CBHIPbS JIJIs MHOTUX XKU3HEHHO HE00XO-
JUMBIX MOTPeOHOCTEN, MOCTOSTHHO Pa3BUBAIOLIETOCS M YBEJIMYMBAIOLIETO CBOU 3a-
npockl 3THOcA. Eciii HECKOJIBKO CTOJIETHI TOMY Ha3aJ MOTPEOHOCTH 4YeJOBEKa CBO-
JWINCHh K UCIIOJIB30BAHUIO JIECHBIX PECYPCOB B BHJIE TOIUIMBA; CTPOUTENBHBIX MaTe-
pHUAJIOB; HE3HAUUTEIBHOIO MMPOU3BOJICTBA MACCUBA MEOEIH; MUPOIU3IHOTO TPOU3BO/I-
CTBA JPEBECHOTO YT JUIS BBIIIJIABKM BBICOKOKAYECTBEHHOTO YYT'yHAa M CTaJM; <JIe-
COXUMHM» JUIsl TOTy4eHHs KaHU(OIU, CKUNIUAapa, AETTs, «3elE€H0I» Ouomacchl, TO B
nepBoil nmojoBuHe XIX Beka aKTMBHO CTalM pPa3BUBATHCS LEIUTIOI03HO-OyMaXKHbIE
IIPOU3BOJICTBA, a B Hadyasle XX BEKa — IMPOU3BOJCTBO APEBECHBIX IUIMT. PacTyme
NOTPEOHOCTH YEJIOBEYECTBA BBI3BAIM MIPOrPECC B PA3BUTHH BCEX CPEp MPOMBILIIECH-
HOCTH, TJI€ B TOW WJIM MHOW CTEMEHU UCMOJIb3YETCS APEBECHOE ChIPhE. [Ipon3BoACTBO
KOMIIO3UTHBIX MATEPHUAIIOB ITO3BOJIMJIO PEIUUTH JBE 3aJa4M: BO-TIEPBBIX, AKOHOMHTH
MCTOLIAIOIINICS PECYPC — JIEC, KOTOPBIM JOCTUTAET CIIEIOCTH IPEBOCTOS B JECATKU
pa3 MeIUIeHHee, YeM pacTyllMe MOTpPeOHOCTH YesloBeKa B €ro HMpUMEHEHUH, BO-
BTOPBIX, HCIOJB30BAaHUE CBS3YIOIIUX U XUMUUYECKUX JOOABOK MPU IMIMTHOM IPOU3-
BOJICTBE 3HAYUTEJIBHO YBEIMYHUBAECT CPOK IKCILTYAaTAllMM 3TUX U3AECIUNA U MOBBIIIACT
ux KayecTso [8].

B 3T0i1 cBSI3M MOXHO NMPUBECTU JBA MPUMEPA PALMOHAIBHOTO, C TOYKU 3PCHHUS
XUMUKA, TPUMEHEHUS! KPYIJIOrO JecoMarepuana B JEPEBIHHOM TOMOCTPOEHUH. Tak,
apXeo0JIOTUYECKHE PACKONKH CPYOOB ThICSUETIETHEW JaBHOCTU MOKA3bIBAIOT, YTO MPHU
CIUTIOIIMBAHUU TOIOPaMH TOPILIEBBIX YYACTKOB OpeBHA, HAIIM MPEIKH «KOHCEPBUPO-
BaJin» CMOJISIHbIE M SKMPHBIE KUCJIOTHI BHYTPHU MPO3EHXUMHBIX KJIETOK — KaHAJIOB B
NPUMEHSIEMON B CTPOMTEIBCTBE MOPOBI JIPEBECUHBI COCHBI M JMCTBEHHUIBI [/, 9,
13]. Takum obpazom, crpoeHus ciryxuau toasM 200-300 er. C npuMeHeHHEM OCH-
30MUJI MIPU CTPOUTEIBCTBE AAUYHBIX JOMOB CpyObl HAUMHAIOT THUTH 3a 20-30 net. B-
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TPEThUX, MIPOU3BOJICTBO IPEBECHBIX IUIAT MO3BOJIAET UCIOJIb30BATh OTXOAbI OT JIECO-
NUJIEHUS, KOTOPBIX oOpazyetcs 10 50 % OT UCXoaHOro Chipbsi. Takke HalwIM Oosee
HIMPOKOE MPUMEHEHHE JINCTBEHHBIE MTOPOJIbI APEBECUHBI U TOHKOMEPHBIN JIEC XBOW-
HBIX MTOPOJ] OT PYyOOK yX0/1a 3a JIECOM.

HeuncrommmocTh JIECHBIX pecypcoB 00ecleuynBaeTCs MPaBMIIbHOW CUCTEMOM pY-
00K, pa3pabOTaHHON POCCUMCKUMU YUEHBIMU-JIECOBOJIAMHU, KOTOpas JIErjia B OCHOBY
BEJICHUS JIECHOTO XO3SICTBA CKAHJIMHABCKUX CTpaH W Ap. [locTynaTt kiaccuyeckoro
necoBojactBa M.M. OpinoBa, 06a3upoBaBIIMIICS Ha NMOCTOSHCTBE M PaBHOMEPHOCTH
WCITOJIb30BAHUS JIECOB, ObUI B TPUALIATHIE TO/bI COBETCKOW BJIACTH MPU3HAH «OypxKY-
a3HOU TEOpHUEn».

NuaycTpruanu3anys CTpaHbl B JIECHOM CEKTOPE MOIIa MO MyTH KOHIEHTPALUU
pyOOK ¢ MexaHHW3aluen J1eco3aroToBoK. JlecHnuecTBa ObLIM BBITECHEHBI CAMOBIIACT-
HBIMU JIECIIPOMXO03aMH, JieCOITyHKTaMu. B 50-€ roael, BIUIOTH A0 «IIEPECTPOMKHUY, B
CEBEPHBIX TACKHBIX PETMOHAX CTPAHBI IUIAH IO 3arOTOBKE JPEBECUHBI B JIECIIPOMXO-
3ax BapbpupoBai oT 300 go 500 TeIC. m/rox, IIPY 3TOM IUIAHOBAs peajr3alus KakK Ta-
KOBasl HE cyllecTBOBaia. boipmias 4acTh IpEeBECHHBI CTHMBAJIA Ha BEPXHEM CKJIIAJE,
BJIOJIb Y3KOKOJICHHBIX KEJIE3HOJOPOKHBIX MarucCTpajeil U B BHJE «TOIUIKOB» NpHU
CIUIaBE JIPEBECHHBI OCTaBajach B CEBEPHBIX pekax. M3-3a pyOok jneca OOJIbIIMMU
IUIOIIA/IIMHU, B CIEACTBUM IJIOXOTO BO30OHOBJIEHMS XBOMHBIX MOPOJ, IUIOIIAHU, 3a-
HATBIE OCUHOM U 0epé30il cTanu yBeanuuBatbes U3 rojaa B rol. Tak, 3a nocieanue 50
JeT J0Ji1 MATKOJIMCTBEHHBIX mopoja B CeBepo-3amaJHOM pPEruoHe YBEJIMYWIIach B
noctynHoM JecHoM ¢onzae ¢ 17 no 40,6 %. Pacnpenenenue miomaad NOKPHITHIX JIe-
COM 3eMeJIb U 3arac 1Mo npeodiaaaroniyM mopojaam npuseeH B Taoir. 1 [5]. B peruo-
Hax, TJI€ Ha OPOTSHKEHUU MOCIEAHUX JECATHIETUM pa3BUBajach JecHas HH(pa-
CTPYKTYpa, CErOJIHS OUIyIIAeTcsl Ae(UUUT CIENO0N JPEBECUHBI XBOMHBIX MOPOJ.

Tabnuna 1 — Pacnpenenenue mioaay MOKPHITHIX JIECOM 3€MeJb M 3aIacoB JIECHBIX
HACaXJICHUM 1o mpeobJialatouM MOpPoiaM Ha TEPPUTOPHUM Ta&KHBIX PermoHOB Poc-
curickou denepaunu

[TokpsITas necom mio- 3amac
[Ipeobnanaromiast mopoaa maab

TBIC.TA % MITH.M® %
CocHa 116 327 16,7 14 823,3 19,4
Enb 773 881 11,1 11 243,3 14,8
JIucTBeHHHIIA 267 780,5 38,3 25417.6 334

Kenp 40 624,6 58 7382,8 9,7

[Ipouune noposl 16 187,2 2,3 2 687,6 3,5
HUroro xsoiinbie 518 307,4 74,2 61 554,6 80,8

TBepAOIUCTBEHHBIE 24 288,2 3,5 23910 3,3
MSTKOINCTBEHHBIE 113 001,6 16,2 11 384,2 14,9

[Ipouue npeBecHbIe MOPOJIbI U KYCTAPHUKU 43 292,4 6,1 836,0 1,0
Bcero 698 889,6 100,0 76 204,1 100,0

B 90-e roxel Ha EBponeiickoi Tepputopun Poccnn cranm 3apoKaaTbesi apeHa-
HbI€ OTHOWIEHHS B UCIIOJIB30BAHWM, OXPAaHE U 3alUTE JICCOB, KOTOpbIE IMPUIIIU Ha
CMEHY JIeCcIIpoMx030B. DyHKIIMK KOHTPOJIS 34 NMPABUIBHBIM BEACHUEM JIECHOTO XO-
34iicTBa OBUIM BO3JIOKEHBI Ha JIeCHUUecTBa. M3MeHmIcs cnoco0 3ar0TOBKU JpEeBECH-
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HBbI Ha 00JIee SKOJIOTUYHBIN M MeHee 3aTpaTHbId. Ha cMeHy py4yHOl 3aroToBKe OCH-
30MWJIAMA U TPAKTOPHOM TPEJIEBKOW I'YCEHUYHON TEXHUKOMW ITPHUIILIA MHOTOOMEPAIIU-
OHHAsl KOJIECHAsl TEXHUKA — XapBeuctepsl u (popBapaepsl. [lpu mpoBeaeHnu Criiom-
HBIX pyOOK B 0053aTEIBHOM MOPSIKE CTAJIO MPOBOAUTHCS JIECOBOCCTAHOBJICHHE C IO~
CJIIEAYIOIINM YXOJIOM 32 JIECHBIMHU KYJbTypaMu. JIeCHbIE MTUTOMHUKHU CTAJIA BbIPAILIU-
BAaTh CAXECHIIBI C 3aKPBITOM KOPHEBOM cucTemMoil. [lnomans necoB, nepenaHHbIX B
apeHay, no AaHHbIM DeaepanbHOTO AreHTCTBA JIECHOTO XO35IMCTBAa, COCTABIISET
231 muH. ra [3]. OCHOBHBIM BHIOM HCIOJIL30BaHUS JICCOB SBJISICTCS 3aroToBKa Jipe-
BECHHBI, KOTOpask €XEeTroAHO BeAETCs Ha miomaan 6omnee 170 MIIH. ra co CpeaHEro10-
BBIM 06BEMOM 3aroToBKH 200 MITH. M, IIPA 3TOM IIOJTHOMOYUS KOHTPOJIA 34 BEACHU-
€M JIECHOT'O X03511icTBa OblIM nepenanbl cyobekram denepanuu.

Ha ocHOBaHMHM MPOBOIMMBIX JIECOYCTPOUTEIBHBIX PAOOT CHEIHATU3UPOBAHHBI-
MU opranmzanusiMu «Pocnecungpopra», KOTOpble COTJIACHO a’POKOCMHUECKHUX ChE-
MOK JIECHBIX MAacCHMBOB M Ha3¢MHOW TEKCALIMH JIECOB COCTABIIIOT MATEPHUAIIBI JIECO-
YCTPOMCTBA, /1€ YKa3bIBAKOTCS BCE MOKA3ATENH JIECHBIX YYaCTKOB: MOJIOJAHSKH, pac-
npejereHne JecHOro (hoHAa Mo rpymnaM U KaTeropusM 3allMIEeHHOCTH; paclpee-
JIEHHEM JIECOB IO MOpOJaM, TpyIaM Bo3pacTa; OOHUTETY (IOKa3aTeNo PO yKTHB-
HOCTH Ji€ca); MOJHOTBI JPEBOCTOsI, 3amaca JIpeBeCHHbl Ha | ra, Ha3HAYEHUIO MO BU-
JaM pyOoK, OlLIEHKa MOAPOCTA, MEPOIPUITHS 110 JIECOBOCCTAHOBIICHHUIO; IIPOTUBOIIO-
YKapHbIE MEPOIPUATHUS; CO3/IaHUE JIECHON UH(PPACTPYKTYphI U JIPyTHE.

Martepuanbl J1€cOycTpOMCTBa SIBISIOTCS COCTABHOM YaCThIO MPOECKTHUPOBAHMS
JIECHOTO perjamMeHTa cyobekra @eneparuu [11], u sBiseTcs 00A3aTeIbHBIMA IS CO-
CTaBJIEHUS JIECHBIX IJIAHOB JIECHUYECTB. Ha OCHOBaHMM 3TUX MaTEepHAIOB apEHIaTOP
3aKa3bIBACT y JIECOYCTPOUTENBHBIX OPTraHU3alNN IPOEKT OCBOCHMS JIECOB. YXKE Ha
OCHOBE NPOEKTOB OCBOECHUS JIECOB apEHAATOPOM COCTABIISIOTCS €KETOJHBIE TUIAHBI
pyOoOK, yxoja 3a jiecaMy, MEPONPHUSITHS IO 3alIUTE U OXpaHE JIECOB, Pa3BUTHE JieC-
HOU uHppacTpykTypsl. [lepen Hauasom padoT B jiecy B KOMUTET 10 MIPUPOIHBIM pe-
cypcaM MOJAI0TCs JCKIapalii, KOTOPhIE BHIBEIIMBAIOTCS Ha OQUIIMATBHBIX calTax
npaBuTenscTBa obsactu. [lepen HavyamoMm IIaHMPOBAHMS JIECO3arOTOBOK JAENAIOTCS
OTBOBI JEJISIHOK C a0pHcaMM, Y4aCTKH OTMEYArOTCs JEJITHOYHBIMHU CTOJOAMU U T10
KOHTYPY JEISHKHA OOBSI3bIBAIOTCS JIeHTOUKaMu. KapTorpadudeckue maTepuasl Mpu-
KJIQJpIBAIOTCA K JeknaparusM. [lepen HagaioM paboT orepaTopy XapBeicTepa BbI-
JlaeTCsl TEXHOJIOTHYEcKasi KapTa 1o pa3paboTKe JEISTHKU.

HecmoTps Ha moBceMeCTHOE HM3MEHEHME IUTomanu JiecoB, Poccus ocrtaéres
CTpaHOi HamOosiee OoraToi JiecOoChpbeBbIMU pecypcamu (tadm. 2) [1, 12]. IMpusé-
JIEHHBIE 110 30HaM MPOLEHTHI JIECUCTOCTH — MPUMEPHBIE U BecbMa yciioBHbIE. [loka-
3aTelNb JIECUCTOCTH MMEET Pa3HOE 3HAYEHUE B 3aBUCHUMOCTH OT TOTO, IO KaKUM Tep-
pUTOpUANIBHBIM eMHULIAM Oepétcs. B 3aBUCHMMOCTH OT ypOBHS pa3BUTHS MOTpedJie-
HUS OJTHA U Ta K€ JECUCTOCTh MOXET O0YCIOBUTh OTHECEHHE O0JACTH B OJTHOM CITy-
Yae K JIeCOM30bITOYHOM, B APYTOM — K JIECOASUIIUTHON 30HE.

Jleca Poccun HEpaBHOMEPHO pacIpeesieHbl 0 TEPPUTOPUN CTPAHBI HE TOJIBKO
1o OOIIMM IUIOIIASAM U 3aracaM, HO M TI0 MOpogHoMYy cocTaBy. Hanbosee ieHHbie B
IPOMBIIIJIEHHOM OTHOIIEHUU Jieca ¢ MpeolsaaHueM COCHBI M €M MPOU3PACTaOT B
CeBepo-3anannoM, Bonro-Bsirckom u Ypansckom permonax. Ha tepputopun Boc-
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tounoit Cubupu, Jlanpaero BocToka 0oibline mMpocTpaHCTBa Talrd MpeacTaBiIeHbI
JUCTBEHHUYHBIMU JiecaMu. Ha Auitae mpowmspacTaroT KpyIHbIE MacCUBBI NHUXThI. B
3HAYUTENIbHOM 9acTH Ta€)KHBIX JIECOB K XBOMHBIM IOpOAAM IPUMELINBAIOTCA Oepésa
U ocuHa. MlHora oHn 00pa3yroT YNCThIE HACAXKICHUSI.

Tabmuma 2 — Pacnipenenenue secHoro (oHAa MO0 YKOHOMHUYECKUM pernoHaM Poccuii-
ckor denepannn

Peruon Obumas IIomaNE 3eMENLHOTO JlecucrocTh Teppuropud, %o
necHoro (hoHa, MIIH. Ta

CeBepo-3amaaHpii 114,4 47
Bosnro-Bsarckunii 13,8 46
Ypanbckuii 141,6 34
3amanno-Cubupckuii 55,9 36
Bocrouno-Cubupckuit 5545 48
Janpauii BocTok 251,3 39
LleHTpanbHbIHA 19,5 36
LentpansHo-YepHo3eMHbII 1,9 8
[TpuBomKCKUH 5,6 9
Cesepo-KaBkasckuii 44 8

Bcero no P® 1162,9 41

Jlec pa3nnuaroT 10 BO3PACTHOM CTPyKType. Bo3pacTHas CTpyKTypa JIECOB He-
paBHOMEpHA HE TOJIBKO B JIECHBIX MAaCCHUBaxX CEBEPHBIX pernoHoB, Cubupu u JlaibHe-
ro Bocroka, HO u B JIeHuHrpaackoi o6iactu, npeodiagatoT Creble U MepecTONHbIE
neca. Tak, Ha KapenbCKOM mepemenke 1Mo JaHHBIM ITOCIEOHErO JIECOYCTPOWCTBA
2018 r. cpenHMil BO3pacT €JIBHUKOB cocTaBiseT 92,5 roxa. Ecinm paccmarpuBars B
LIEJIOM XBOMHBIE MOPOJBI, TO UX CPEAHUM BO3pacT cocramisger 114 ner, mpu 3TOM
CHENbIX U NEPECTOMHBIX JIecoB B Bo3pacte oT 90 net 6omnee 60 %, cpeHeBO3pacTHBIX
ot 80 et — 25 %, mpeceBaroIye U MOJIOJHAKHA COCTaBIIIOT 15 % [12].

[TpolyKTUBHOCTh HAaCaXACHUI JIECHOTO (POHIA OTJIMYAETCS OOJIBIIMM Pa3HOO0-
pazueM. OHa MOCTENEHHO YBEIUYUBAETCS OT CEBEPHBIX IIMPOT K FOKHBIM, 3aTEM, 110
Mepe BO3PACTAHMS 3aCYLUIMBOCTH, HAYMHAET MajaatTh. I[[pOOyKTUBHOCTH 3aBUCHUT OT
CBOEBPEMEHHOTI'0 NPOBEACHMS pyOOK yXxoJa U npopexkuBanus. Tak, B QUHASHANM 10
BO3pacTa CIEJIOCTH B JiecaX TPUKbI IPOBOIATCS MPOMEKYTOUHbIE PYOKH, IIPU ITOM
II0JIB30BATENb JIECHBIX YYAaCTKOB CHUMAET ypOXal IPEBECHHBI ¢ |1 ra B TpH pas3a BbI-
me, yeM B Poccuiickort @Denepani U CpeOHUN TOJAWYHBIM IIPUPOCT JPEBECHHBI B
OUHIHINN cocTaBisieT 3,6 m/ra [4, 6]. B aToif cBsi3H «3aKoHOMATENbY B jHIe De-
JIEpaIbHOTO areHTCTBA JIECHOTO XO035McTBa TOJAbKO B 2017 roay BHEC KOPPEKTUBHI B
«IIpaBuiia pyOoK sieca», MO3BOJISIIOIINE JIECOTIOIB30BATENSAM B MOJHONW Mepe MmpuMe-
HSTh BCE BUJIbI PYOOK yX0/1a 32 pa3HOBO3PACTHBIM JIECOM.

Ecnu nipu pa3paboTke JIeCOX03SIMCTBEHHBIX PErjiaMeHTOB Bce cyOnhekThl dDene-
pauuu OyayT pyKOBOACTBOBAThCS MpukazoM Munnpupoasl Poccuu ot 27.02.2017 r.
No 72, 10 pyOKHM CHENbIX U MEPECTONHBIX JIECCHBIX HACAKICHUM JOJKHBI COACPKATh
BCE MHOTOOOpa3ue ITHX BUIOB: PyOKH yXoja OOHOBIJICHUS; TIepedOpPMHUPOBAHUS; T10-
CTETEeHHbIE PYyOKHU 2-X U 3-X MpHEMHbIE; KOTJIOBUHHBIC; JaHAa(THbIE U APYTUE BU-
Jbl, IPENYCMATPUBAIOIIAE HEUCTOIMMOE U HHTEHCUBHOE MCIIOJIb30BAaHUE U BOCIIPO-
U3BOJICTBO JiecoB [11].
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[To Poccuiickonn denepanuu CpenHUM 3amac CHEIbIX U NEPECTOWHBIX JIECHBIX
HacaxaeHu Ha | ra mokpsITOM miomaau cocraBui 140 M. Pacnpenenenue 3anaca
npeBecuHbl 1o peruoHam Cepepo-3amnagHoro ¢eaepaibHOro OKpyra mo IeJIeBOMY
Ha3HAYCHHUIO JIECOB M T'PYINaM MpeodIaJarolyX Mopoa Ha 3eMIIIX JIECHOTO (GoHaa
o coctostHuto Ha 01.01.2018 nmpuBeaeHs! B Ta0:1. 3. Te ke naHHbIe 10 deaepaibHbIM
okpyram Poccuiickoit @eneparuu B Ta01. 4 [5].

Tabmuma 3 — Pacnpenenenue 3amaca apeBecHHBI 1o cyObektam CeBepo-3amaaHoro
3
dbenepabHOTO OKPYyTa, MITH.M

I'pymimbl mpeob1aIaromux mopo;y
Cy0Obekt PO XBOWHAs MSTKOJINCTBEHHAS
3aril. 9KCILI. HUTOIO 3aml. | DKCIUIL. HUTOIO
Pecrry6mmka Kapenus 295,8 556,2 852,0 51,2 78,3 129,5
Pecniy6oimnka Komu 697,5 16428 | 2340,3 | 94,1 377,7 471.8
ApxaHrenbckasi 00J1aCTh 702,3 13594 | 2061,7 | 1144 | 386,5 500,9
Booroackas o61acts 194,8 622,1 816.,9 134,6 662,2 796,8
Kanmuaunarpaackas o6iacts 14,5 - 14,5 26,8 - 26,8
Jlenunrpajckas 001acTh 275,2 175,1 450,3 149,7 168,5 318,2
Mypmanckast 001acTh 101,6 90,0 191,6 21,9 11,9 33,8
Hosropoackas o6iactb 65,3 133,3 198,6 98,9 266,5 365,4
IIckoBckasg o6nacTe 475 90,9 138,4 50,5 155,5 206,0
Henenkuii aBTOHOMHBII OKPYT 17,9 — 17,9 0,4 — 0,4
Hroro 24124 46698 | 7082,2 | 7425 | 21071 2 849,6

O6mass momanp JecHbix 3emenb Poccuum B 2010 romy cocramisiia Oonee
882 mun.ra. K 2030 rony ona yBenuuutcsa Ha 0,9...1,5 %. Ilpupoct npousonaer, B
OCHOBHOM, 32 CYET MCKYCCTBEHHOI'O M E€CTECTBEHHOTO 0OJieceHUsl 3a0pOIIECHHBIX U
«HEYIOOHBIX)» CETCKOXO03SMCTBEHHBIX YIOJIUM, a TAKXKE B pe3yJIbTaTe SIKCIAHCHH Jie-
ca Ha HE TIOKPBITHIE JIECOM 3eMJIi B TyHApy. OO0t 3anac apeBecunsl B Poccuiickoi
denepanyu, Mo NOACYETAM, 3a MOCIEIHUE S5 JIET COCTaBUJI CBbIIE 83 anz[.Mg. ITo
MPOTHO3Y OH yBenuuuTcs Ha 2.4...5 % 3a cuér yBenuuyeHus oO0IIel MiIomaan Jecos,
MOTEIJICHUS KJIMMaTa, aTMOC(HEPHBIX BBITIAJICHUM a30Ta U HU3KOTO YPOBHS UCIIOJb-
30BaHUs pacuETHOM Jiecoceku [2].

Tabnuna 4 — PacnipeneneHue miomaayd U 3amacoB HaCKICHUHN 10 TpyIIaM Mmpeoo-
JaJA0IIKUX TTOPOJT Ha 3eMJISIX JiecHOTo doHAa 1o coctossHuio Ha 01.01.2018

ILIOIIAb 3amac
CyOnext PO S MIPOLEHTHI MUIEL M IIPOLEHTHI
OT I'p.1OP ‘ OT UTOra OT I'p.TIOP | OT UTOra
XBOMHBIE
CeBepo-3ana/HbIH 61 449,6 16,0 10,6 7082,2 15,2 10,7
HenTtpanbusiii @O 8 166,3 2,1 1,4 1604,9 3,4 24
[TpuBomxkckuit O 16 359,2 43 2,8 25499 5,5 3,9
IOxHBIIT DO 210,3 0,1 - 33,0 0,1 0,1
VYpansckuit ®O 68 298,0 17,8 11,8 78470 16,9 11,9
Cubupckuit ©O 104 785,0 27,3 18,0 16101,4 34,5 24,4
HanpaeBocTounbiii | 124 010,3 32,4 21,3 11 342,5 24,4 17,2
Hroro 383 278,7 100,0 65,9 46 560,9 100,0 70,6
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[Iponomxenue TadauIb 4

IUIOIIAAb 3amac
CybObekt PO MIPOLICHTHI 3 MIPOLIEHTHI
TBIC. Ta MJIH. M
OT I'p.1OpP \ OT UTOTa OT I'p.1OpP \ OT UTOra
TBEPIOTMCTBEHHBIE
Ceepo-3anaaHpli 454 0,3 0,1 9,8 0,6 -
LenTpansabiii @O 974,8 7,1 15 175,8 11,2 0,3
[TpuBomkckuit O 18934 13,9 29 228,1 14,5 0,3
10xuBIIT DO 1608,9 11,9 2,4 252,7 16,1 0,4
Ypanbckuii @O 30,9 0,2 - 4.2 0,3 -
Cubupckuit ©O 49 - — — — —
JlambHEeBOCTOYHBIN 9103,7 66,6 13,8 901,7 57,3 1,4
HUroro 13 662,0 100,0 20,7 1572,3 100,0 2,4
MSTKOJIMCTBEHHBIE
CeBepo-3anaaHbIit 232915 16,5 4,0 2 849,6 16,8 4.3
Hentpanbusii O 11 814,2 8,4 2,0 19427 11,4 29
[TpuBomxkckuit O 17 563,3 12,4 3,0 2613,6 15,3 4.0
10xHBIH DO 256,2 0,2 - 29,9 0,2 -
Ypanbsckuit @O 256749 18,2 4.4 3 055,2 18,0 4,6
Cubupckuit O 46 199,7 32,7 8,0 5282,6 31,1 8,0
JlambHEeBOCTOYHBIN 16 328,3 11,6 2,8 12194 7,2 1,8
Hroro 141 128,1 100,0 24,2 16 993,0 100,0 25,6
IIpoune npeBecHbIe MOPOIBI
Ceepo-3anaaHbii — — — — — —
Hentpanbusii O 1,7 0,5 - - - -
[TpuBomxkckuit O 11,0 3,0 - 0,1 0,6 -
10xHBIH DO 66,8 18,3 - 8,0 48,2 -
Ypanbsckuit @O 5,6 15 - - - -
Cubupckuit O 12,4 3,4 - 0,3 1,8 —
JlampHEeBOCTOYHBIN 267,6 73,3 - 8,2 49,4 -
Hroro 365,1 100,0 — 16,6 100,0 -
KycrapaukoBbie mopojsl
Ceepo-3anaaHblii 259,3 0,6 — 1,6 0,2 —
enTpanbublii @O 7,5 — — — — —
[TpuBomxkckuit @O 66,9 0,2 - - - -
10xuHEBIT DO 58,7 0,1 - 0,2 - -
Vpansckuit @O 1062,8 2,5 0,2 5,9 0,7 —
Cubupckuit ®O 8871,8 20,9 15 224,2 26,7 0,3
JlanbHEeBOCTOYHBIN 32167,1 75,7 55 607,0 72,4 0,9
HUroro 42 4941 100,0 7,2 838,9 100,0 1,2
Bcero
CeBepo-3anaHbIi 85 045,8 14,6 14,6 9943,2 15,1 15,1
HenTtpanbusiii @O 20964,5 3,6 3,6 37234 5,6 5,6
[TpuBomxkckuit O 35 893,8 6,2 6,2 5391,7 8,2 8,2
10xHBIIT PO 2 200,9 0,4 0,4 323,8 0,5 0,5
Ypanbckuit @O 95 072,2 16,4 16,4 10912,3 16,5 16,5
Cubupckuit ©O 159 873,8 27,5 27,5 21 608,5 32,8 32,8
HansaeBocTounbiii | 181 877,0 31,3 31,3 14 078,8 21,3 21,3
Hroro 580 928,0 100,0 100,0 65 981,7 100,0 100,0
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[lo wHHOBanMOHHOMY cIieHapuio [3, 5] YmcTas SKOCHCTEMHAasl MPOTYKIIUS
(UDID) B Poccumiickoit @enepanun k 2030 roay Beipacter ¢ 611 MaH. T B roa Ha
7,2...10,1 % u nocturuer 673 MiH. T B ToJl. BMecTe ¢ Tem, TOBOps O CUCTEME Mep U
MEPOTIPUATUNA, YCKOPSIONIMX BOCIPOU3BOJACTBO JIECHBIX PECYPCOB C COXpPaHEHHUEM
OoropazHoobpasusi, ero OnocPepHoi U cColUaIbHON POH, HEJIb3s1 He KOHCTaTUPOBATh
oOlue noTepu JPEBECUHBI B pe3yJIbTaTe M0KapOB, BETPOBAJIOB U OUarax BpeauTene
u OoJie3Hell yeca, KOTopble OyAyT BOJHOOOPA3HO YBEIMYMBATHCS. PacTsHyTHI BO
BPEMEHU TPOIIECC OCTA0JICHUS HACAXACHUH, TPOUICHHBIX MTOKapaMu, HE MO3BOJISET
OIICHUTHh PEAIbHBbIE 00BEMBI YCHIXaHUS B TOJ WX MPOXOXKIEHUS. [ nbenp 1ecoB mon
BO3JCHCTBUEM HHU30BBIX MOKAPOB MPOUCXOJUT B TEUCHUE MUHHUMYM 3-5 JIET MOCIIE
ux BozaeucTBusa. Kak mpaBwio, B Toa TPOXOXKICHUS IOKApOB THOHET OKOJIO
25...30 % wnHacaxxaeHH, MOBPEXKACHHBIX OTHEM. J[MHAMUKa JIECHBIX MOXKapOB Ha
tepputopun Poccuiickon @enepanuu 3a nocneaHue 17 JeT noKas3plBacT OLICHOYHYIO
ru0esb JiecoB Ooitee 2 MiIH. ra exxeroaHo [3, 10].

JenapodunbHble HACEKOMBIE COCTABISIOT BeChbMa 3HAYUTEIBHYIO M CYIIECT-
BEHHYIO TPYIIIIy OPraHU3MOB B JIECHBIX 3KOCHUCTeMax. OHM OKa3bIBaIOT OOJIBIIOE
BIIMSIHUE HA COCTOSIHUE JIECOB. 3a MOCJIEAHUE JIECITH JIET MMOBPEKICHNE HACAKICHUN
HAaCEKOMBIMU B IEPUOJ X MACCOBOTO PA3MHOXKEHUS SIBISECTCS TPEThEW M HMHOTAA
YeTBEPTOM MO 3HAYMMOCTH MPUYNHON YCHIXaHUS APEBOCTOEB MOCIE JIECHBIX MOKApOB
U TOTOJIHBIX YCJIOBHI. 3a 3TOT Mepuo rudesb HaCaXAeHUN OT 3TOro (hakTopa BHIAB-
JieHa Ha oOmmel miomaau, npesbimaromei 422,1 Teic. ra [10, 15], yTo comocTaBumoO
IUIOLIABIO 3eMeNb JiecHOro onna Jlunenkoi u Tynbckoil 00gacTell BMECTE B3ATHIX.
[ToBpexkaeHUs] HACEKOMBIMU MIPUBOJIAT K PSAY MOCIEA0BATEIBHBIX U3MEHEHUH B JI€C-
HBIX COOOIIECTBAX, BBI3BIBAIOIIMX MOTEPIO POCTA, CHUKEHUE YCTOMYMBOCTU K BO3-
JEHUCTBUIO HEOJIAronpusATHBIX (DaKTOPOB, OCIa0JIEHHE, YACTUYHOE WM, 3HAYUTEIBHO
pexe, MOJTHOE YChIXaHUE IPEBOCTOS, a TAK)KE U3MEHEHHE MOPOJAHOTO COCTaBa HaCaX-
JICHUH.

3a nepuoa MHOroJeTHUX HaOmoaeHu# (¢ 1977 rona) dakTel MaccoBOM rudenu
HACAXJCHUM OT TIOBPEXKIEHUS HACEKOMBIMH OBLTM OTMEYEHBI JIBOXKIBI: B
1995-1996 rr. (cubupckuit menkomnpsig B KpacHosipckom kpae) u B 2004-2005 rr.
(xopoen-tunorpad u rpaBep B ApXaHTeIbCKOW 00JaCTH M CUOUPCKUA MIETKOMPS]T B
Axytun). B ot nepuoas! pazmepsl rudenn JecoB cocTaBisiin okoso 200 Teic. ra. B
WHBIC TOBI IJIOMIAIN YCOXIITNX HACAKICHUN B OUarax BpeauTeNe jieca Oblia 3HAY -
TEJIbHO HIKE U B OTJICJIbHBIC MIEpHOibl HE mpeBbIiana 10 Teic. ra. CpeIHEMHOTOJIET-
Hss THOEJb JIECOB 3a 3TOT nepuoa coctaBwia 31,4 teic. ra [10]. IuHamuika oyaros
BpeauTenel u 0oJie3Hel Jieca, Kak M BCe OMOJIOTHYECKHE MTPOIIECChI, UMEET SIBHO BbI-
PaXEHHYI0 NepuoandHOCTh. Exxeronno B nepuon ¢ 1977 mo 2017 rox B necax Poc-
CHUU OYard BPEIHBIX OPTaHU3MOB JICCTBOBAIM, B CpeAHEM, Ha Tiomaaun 33,3 MJIH. ra.
Pacnpenenenne HacaxAeHUHN 110 TPUYMHAM TUOEIN IPEACTaBICHO B Ta0I. 5.

[Tocnennue nBa MECSATHICTUS MOJUTUYCCKUX U IKOHOMHUYECKUX pedopM MOKa-
3aJId, 4TO JIECHOW CEKTOP CTPaHbI JIOJr0 U TPYIHO AJaNTHPYETCAd K PHIHOYHBIM OT-
HOIIICHUSIM U TPEOOBAHUSIM MHPOBBIX PBHIHKOB. JIECOMPOMBINIIEHHBIN KOMIUIEKC HE
ABJISCTCS MIPUOPUTETOM HALMOHAIBHOM SKOHOMHYECKOM nonuTuku. B Poccun Haxo-
nutcst 6onee 20 % MHPOBBIX JIECOB, HO €€ JOJISI B MUPOBOM TOPTOBJIE JiecCOMaTepHa-
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aamu coctasiset Jauib 4 %. [Ipu atom 54 % Bcero o6beMa FKCIOpTa MPUXOIUTCS HA
KpYTJIBIN Jiec U nuiaoMarepuaibl. Jlec 3aHuMaet 6oJiee MOJOBUHBI TEPPUTOPUH CTPa-
HBI, OJIHAKO, JIOJISI JIECHOTO CEKTOpa B BaJioBOM BHyTpeHHeM mnpoxaykre (BBII) co-
ctaBisieT Juiib 1,3 %, B mpoMbIIUIEHHON npoaykuuu — 3,7 %, a B SKCOPTHOM Ba-
JIOTHOM BBITpY3Ke cTpanbl — 2,4 % [2]. Bee atn (akTophl CBUAETEILCTBYIOT O TOM,
YTO TPOMAJIHBIN JIECHOM MOTEHIIMAII UCTIOIB3YETCS MII0X0. BO3MOXKHOCTH U nepcrex-
TUBBI JIECHOTO CEKTOpa SBHO HEJIOOLICHUBAIHUCH MOJUTUYECKUM U SKOHOMUYECKUM
PYKOBOJCTBOM CTpPAaHBI.

Tabnuua 5 — Pacnpenenenue HacaxxIeHUI IO IPUYMHAM UX THOenu 3a roj (1o AaH-
HeIM (hopmbl 7-J1JIP)

Oenepanpubiii | [lornbmme B toMm ymciie nmo npuunnHam, ra/%
OKpyT Hacaxzaenus | Jlecuoie | IloBpex- (Iloronnsie| bonesnu | IloBpex- |AHTpomoO-
(4uCIUTENb | MOKaphl | ACHUS Ha- |YCIOBUS M| Jieca JICHUS TH- | TSHHEIC
— BCEro, T'a; CEKOMBIMU |ITIOYBEHHO- KUMH KU- | PaKTOPbI
3HaMeHaTeNb KIUMaTHu- BOTHBIMHU
— ylenpHas YeCcKHUe
TUOECIIb) (hakTophI
LenTpanbHbIii 53268 22477 20269 4654 5795 29 44
2,53 42.2 38,0 8,7 10,9 0,1 0,1
Cesepo- 62323 18698 298 41255 1063 - 1009
3amazHblii 0,73 30,0 0,5 66,2 1,7 1,6
[IpuBomKCcKU 33323 9567 7698 13321 2435 3 299
0,93 28,7 23,1 40,0 7,3 - 0,9
IOxHbBII 1878 984 870 12 10 2
0,85 52,4 46,4 0,6 0,5 0,1
Cesepo- 268 2 220 46
Kaskazckwuit 0,18 0,7 82,1 17,2
VYpanbckuii 31009 27046 516 2301 1003 4 139
0,46 87,2 1,7 7,4 3,2 - 0,5
Cubupckwuii 159189 | 137611 3223 2776 12916 2663
0,59 86,5 2,0 1,7 8,1 1,7
JlansHeBoO- 24616 14377 89 3042 7078
CTOYHBIH 0,08 58,4 0,4 12,4 28,7 0,1
Bcero 365874 | 230762 32093 68439 30348 46 4186
0,47 63,1 8,8 18,7 8,3 - 1,1

Ilo unepyuonnomy cyenapuro IOMAb JIECOB, IJ€ 3aKOHOIATEIbHO JOMYCKAET-
Csl IPOMBIINIJICHHAs 3aroToBka apeBecunbl (FAWS), nMeeT TeHISHIMIO K COKparie-
HUtO: ¢ 677 muH. ta (B 2010 roxy) no 654...665 man. ra (B8 2030 roay), win Ha
1,2...3,4 %. Jlona »Toi muiomaayd B OOIIEHW TJIOMIAaU JIECOB COKpaTutcs ¢ 84 1o
79...80 % BcnencTBue CO3IaHUSA HOBBIX OXpaHseMbIX Tepputopuid. [Ipexpamenuem
pyOOK B CTapOBO3PACTHBIX €IbHUKAX 3alIUTHBIX JIECOB 3aIac JPEBECUHBI B ATUX Jie-
cax ynajer ¢ 68 mo 66...67 mips. M, @ CpeIHHMIl PHUPOCT yMeHbIIHUTCS ¢ 853 10
844 vma. M° B rox [2].
Ilo unnosayuonnomy cyenapuro pacu€tHas Jiecoceka B 633 MIIH. M (B 2010
roay) yemuuntest 10 650...710 MIH. M° B TOL.
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B 2018 romy pacnopsbkenuem IlpaButensctBa Poccutickoit denepanuu yT-
BepxkaeHa «CTparerus pa3BUTHS JieCHOTO Komiuiekca Poccuiickoit deneparuu 10
2030 romax». [locTaBieHo ABe 3ajauu: JOCTHIKEHHUE YCTOWYUBOTO JIECOYNPABIICHUS,
3(h()EKTUBHOTO pa3BUTHUS JIECHOTO KOMIUIEKCA; MOBBIIIEHUE JOJTOCPOYHOM KOHKY-
PEHTHOCTIOCOOHOCTHU JIECHON MPOMBIIIUIEHHOCTU. COTIaCHO MPOTHO3Y, MTPOU3BOACTBO
KpyrJoro jeca B poccuiickoit deneparnuu ysenuuutes B 1,6...2,1 paza. Poct skcnop-
Ta KPYIJIOro Jieca OyJIeT HECYIIECTBEHHBIM, €CIIM YUUTHIBATh MOJUTUKY TOCYAapCTBA
M0 Pa3BUTHUIO MIYOOKOH nepepaboTKU APEBECUHBI HA TEPPUTOPHUH CTPAHBI.

[TpousBoacTBo apeBecHocTpykeuHbix mauT (HACII), kak mokazano B Tabu. 6
[14], mrarupyercs yBeawmunuth K 2030 1. B 1,6...2,1 pa3a mo cpaBaenuto ¢ 2010 r.
(5,4 mua.M%). TITaHEpYeTCS MOAEPHH3ALIS 000PYIOBAHHS, CHIDKCHIE TOKCHIHOCTH
MPOIYKIIMA W HAJIAXXUBAHUE TMPOU3BOJICTBA JPEBECHBIX IUIMUT C OPUEHTUPOBAHHOU
crpyxkoii (OSB ot anri. oriented strand board) ITpoussoacteo mmr JCIT mianm-
pyeTcs yBeau4uTh no cpaBHeHuto ¢ 2010 roxom (1,7 MJIH.M3) B 1,7...2,5 paza. IIpu-
OpPUTETHBIM CUMUTAETCS YMEHBIIICHHUE JIOJIM TEXHOJIOTHI JIPEBECHOBOJIOKHUCTBIX TLTUT
(ABII) «moxporo» crioco0a mpou3BOJCTBA, U YBEIUYEHUE JIOJIU IUTUT CPEAHEH TIO0T-
Hoctd (MDF ot anrn. medium density fiberboard) u Beicokoit morHoctu (HDF ot
anri. high density fiberboard).

B nepcnextuse 10 2030 T. OCHOBHBIMHU PBIHKaAMU COBITa OYAYT SIBIASTHCS OTEUe-
CTBEHHBII PHIHOK U phIHKHU ObIBIIKMX pecryosnuk CCCP, a takxe [lonbmm, Typiuu u
Pympiauu. JlnnamMuka notpedieHus IIMT B UEI0oM cocTaBuT 1...2 % B rog.

Tabnuna 6 — [IporHo3 mpou3BoICTBa APEeBECHBIX KT B Poccuu, MitH. M

IIponykroBas rpynna 2015 T. 2030 . Jons sxcnopra B 2030 1., %
JIBIT (6e3 MDF) 0,6 0,7 23,0
MDF / HDF 2,7 4,6 12,0
JCII 6,0 7,6 21,3
0SB 0,9 1,6 8,0

Jlo 2030 T. mIaHIpyeTCes BBOA 2,6 MITH. M° MoIHOCTE# 1o mpousBoactsy MDF /
HDF B 6 cyonekTax Poccuiickoit ®@enepanuu: CmoneHckol, Jlenunrpaackoi, Tom-
ckoi, Kamyxxckoit u Kanununrpaackoit oonactsix, XadbapoBckom kpae u B Pecny6-
nuke Tarapcran. HoBeie mpousBojctBa JICIT obmieit momniHOCTHIO 390 THIC. M° 3asB-
nensl B bpsHckoii, Kemeposckoit u Kanyxckoit odnactsax. ITpupoct Momnoctu cy-
HIECTBYIOIIMX MPEANPUITUN oleHuBaeTca B 0,5 MIH. M°. 3asBIICHHBIC HOBBIE MOII-
HOCTH 110 mpou3BoacTBY OSB 10 2024 r. coctapmsior 3,9 MuH. M°. [IpOeKTHI 3asBIIe-
Hbl B XMAO, Kemeposckoii, Huxeropockoii, Kuposckoit u Bonoroackoi o6nac-
TsX, B pecniyonuke Kapenus, bamkoprocran u Bypstus (tadu. 7) [14].

Ta6nuna 7 — [Iporao3 MOITHOCTH MPOU3BOJICTB JIPEBECHBIX IIUT B Poccuu, MitH. M

IIponykroBas rpynna 2015 . 2030 r.
JIBII (6e3 MDF) 1,0 1,0
MDF / HDF 2,3 4,9
JCIT 7,0 79
0SB 0,9 3,9
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Peanuzamnus Crpaterun nmo3sonut k 2030 r. co3gath okodio 21 Teicauu pabounx
MECT U MPUHECET B OIOJKET JOTOJHUTEIIBHO 110 5,3 MJp1 pyO. HAJIOTOB €XET0THO.

Takum 00pa3oM, chIpbeBas 0a3a JIPEBECHO-IUIMTHOTO IPOU3BOJICTBA 00ECTICUH-
BaeT MOCTYMATEIbHBIN POCT BBIMYCKA IPEBECHBIX IUIUT, B TOM YHUCJIE MPOTPECCUBHBIX
ux BujaoB, Takux kak MDF u OSB. Peanu3zanus BO3MOXXHOCTH paliOHAIBLHOTO HC-
MOJIb30BaHMS JIECOCHIPhEBOM 0a3bl JOJKHA COMPOBOXKIATHCS Pa3BUTHEM COOTBETCT-
BYIOIIIEH MHOPACTPYKTYPHI U JIOTUCTHUKOM.
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IliiuTHBIE MaTepHAJIbI HA OCHOBE HeIPEeBECHBIX HAMOJIHUTEJIeH U
MOAU(PUIUPOBAHHBIX KJIE¢B

C.A. Yepromos

Canxkm-IlemepOypeckuti 20cyoapcmeeHHblil 1eCOMEeXHUYeCKUll YHusepcumem
umenu C.M. Kuposa

Hccnedosanvl ceolicmea Kieesvbix cocmago8 Ha 0CHO8e Kapoamuoogpopmanvoe-
2UOHO20 KJesl, MOOUDUYUPOBAHHO20 OJIEUHOBOU KUCIOMOU NPUMEHUMENbHO K NPOU3-
800CMBY NIUMHBIX MAMEPUATLO8 KOHCMPYKYUOHHO20 HA3HAYEHUSI HA OCHO8E KOCMPbl
JIbHA. DKCNEPUMEHMANIbHO YCIMAHOBIEHO YMEHbUIEHUE BeUUUHbL NOBEPXHOCTHO20
HAMANCEHUsT MOOUPUYUPOBAHHO20 Kes U NOBbILUEHUE CMayusaouell cnocooHocmu
HO OMHOWIEHUIO K KOCMpe JIbHd, YmMO NO360J5A€m CYUeCmEeHHO NOGbICUMb PUIUKO-
Mexanuieckue ceotcmea naum.

KuroueBble cj10Ba: HEAPEBECHBIN IUIUTHBIN HAIIOJHUTEND, KOCTPA JIbHA, OJIEMHOBAS
KHCIIOTa, kKapOaMu1ohopMalibIeruaHas CMOJIa, KOCTPOIUIUTHI.

IIpy npoU3BOACTBE APEBECHOCTPYKEUHBIX IUIUT B HACTOSLIEE BPEMSA B OCHOB-
HOM HCIIOJIb3YIOTCSI CTAHAAPTHBIE TEXHOJIOTHUH C UCIIOJIB30BAHUEM JPEBECHOIO ChIPbS
B KaU€CTBE HAIIOJIHUTEIIS U KIIEEBBIX COCTABOB HA OCHOBE CHUHTETHMYECKUX cMOJI. Kak
IIPABUJIO, BBITYCKAaE€MbI€ IUIMTHI YJIOBJIECTBOPAIOT 10 CBOMM JKCIUIYaTallMOHHBIM Xa-
pakTepucTUkaM OOJbILIYI0 YacTh moTpeduTeneid. OJHAKO CYIIECTBYET HEMajo Ha-
IIPABJICHUN 110 IOUCKY PELICHUM YKOHOMHUHU IPEBECHOTO CBIPbSl U MCIOJIb30BAHUIO B
KAueCTBE IUIMTHOTO HAIOJIHUTENS MaT€pUalOB HEAPEBECHOIO MPOMCXOXKACHUS (OT-
XOJIOB MEpepadOTKU OJHOJETHUX PACTEHHi), MO3BOJSIOMIUX MPHU MEHbBIIUX MPOU3-
BOJICTBEHHBIX 3aTpaTax MOJy4aTh KaY€CTBEHHbIE KOHCTPYKIIMOHHBIE IUTUTHI [1].
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B nacrosiiee Bpems B mporiecce JbHOmepepadoTKu 00pasyercs O0IbIIoe KOTu-
YEeCTBO KOCTpPbI, KOTOpasi He HAXOAUT 3(P(HEKTUBHOTO HUCIIOIB30BaHUS, B TO KE BpeMs
C TOYKH 3pPEHHUS] aHATOMUYECKOTO U XMMHUYECKOTO CTPOEHUS, OHA SIBJSIETCS LEHHBIM
MaTepHuaioM JJis MPOU3BOACTBA IUIUT MJIOCKOT0 MeToja npeccoBanus. OHAKO TMpU-
MEHEHHE KOCTPHI JIbHA B KQU€CTBE OCHOBHOI'O HAMOIHUTEINS COMPSKEHO C TEXHOJIO-
TMYECKOM CIIOKHOCTBIO TMpoIlecca OCMOJICHHS], YTO MPUBOJAUT B KOHEUHOM HUTOTE K
CHUKEHUIO AKCIUTyaTallMOHHBIX MOKa3aTeneil rotoBbix miut [2]. Ilpu npousBoacTee
IUTUTHBIX MAaTepUAJIOB HA OCHOBE JAPEBECHOIO HAIMIOJIHUTENS paBHOMEPHOE pacipese-
JICHUE KJIesl TI0 TIOBEPXHOCTU YaCTHUI BO3MOKHO HE TOJBKO 32 CUET pACTEKAHUSI KIiest
M0 TIOBEPXHOCTH YACTHI], HO U 3a CYET MX MEPETHPAHUS B IMPOIECCE BHINOIHEHUS
onepaiuu ocMoJieHus. [Ipu ucrnonb30BaHUU KOCTPHI JibHA 3TOT MPOLECC 3aTPYIHEH,
TaK KaK YaCTHUIIbl KOCTPHI 00JIaJIal0T MEHBIIIEH )KECTKOCTHIO U B MPOLIECCE OCMOJICHHUS
MIPU KOHTAKTE APYT C APYroM AehOpMHUPYIOTCS, 3aTPYIHSS TOBEPXHOCTHBIM KOHTAKT
u niepeHoc kies. [Ipouecc paBHOMEPHOro pacnpeneneHus Kies TOJIbKO 3a cuéTr pac-
TEKaHHUsSI 3aTPYJHEH B CBSI3M C HEBBICOKOW CMAuMBAIONIEH CIOCOOHOCTBHIO KOCTPHI.
HepaBHOMEpPHOCTh OCMOJICHUSI SBJISIETCS MPUYMHONW HECTAOMILHOCTH CBOWCTB TIO
ToNmuHe W ¢GopMary IUIMT, YTO MPUBOAUT K OOLIEMY CHIDKEHHIO (U3HKO-
MEXaHUYECKUX MOKa3aTeNel IIUT U3 KOCTPHI U UHBIX HEJPEBECHBIX HAMIOJHUTEIICH.

C no3uuuii TEOpUH AAre3uu U CMauMBaHUs JJIsI KAYECTBEHHOTO OCMOJICHHS Jpe-
BECHBIX HAMOJHUTENCH KICEBBIMU COCTABAMH U 0OECIICUCHHS] MAaKCUMAaJIbHON paOOThI
aJre3uy MOBEPXHOCTHOE HATSHKEHUE CBSZYIOIIMX JOJKHO OBITh MEHBIIIE WJIA PABHO
MMOBEPXHOCTHOMY HATSDKEHHIO HanosHuTensd [3-5]. C 3Tol TOYKHM 3pEHHs, IIUPOKO
NpUMEHSIEMBIE B J1€pEBO0OpabOTKE Kiien He Bcerga 3((EeKTUBHBI MPU OCMOJIEHUU
JIPEBECHBIX HAIMOJHUTENIEH B XOJI¢ MPOU3BOJICTBA JPEBECHBIX IUIUT. [loBepXHOCTHOE
HaTsDKeHHE KapOamMugopopMmaibIeTUIHOW CMOJIBI cocTaBisieT 63,4 MIx/M2, npu
ATOM MOBEPXHOCTHOE HATSKEHUE JIPEBECHBIX CYOCTPATOB TOPa3/io HUXKE, a UMEHHO, Y
6epesnl — 49 MJx/M%, coctbl — 47 MJDx/M?, KocTpsl sbHa — 45 MJDx/M” [6], TO ecTh
B JJAHHOM CJIy4Yae yCJIOBHUE MOJIHOTO CMa4YMBaHUS C TEPMOAUHAMHYECKON TOUKH 3pe-
HUS HE BBITIOJIHSIETCS.

N3BecTHBl 3P deKTUBHBIE METOJABI MOIUMDUKAIIUN CHHTETUYECKUX CMOJI TPO-
CTBIMHU COUPTaMH, MO3BOJISIONIME YIYUYIIUTh TEPMOAMHAMUYECKUE CBOMCTBA CMOJ U
3HAYUTEJILHO TOBBICUTH (HU3UKO-MEXaHMYECKHUE CBOMCTBA TJIUT HA OCHOBE KOCTPHI
apHa [7]. OgHako mpUMEHEHUE JAaHHBIX MOJU(PHUKATOPOB COMPSHKEHO C TOKCUYHO-
CTBIO M TI0’KapOOMACHOCTHIO TIpoIlecca MPOU3BOJICTBA KJIEEBOTO COCTaBa, MOCKOJIbKY
CIIUPTHI OTHEOMACHBI, OTHOCSTCS K KJIAacCy JIErKOBOCIUIAMEHSIOIIMNXCS KUJKOCTEH,
CMECH MapOB CIUPTOB C BO3yXOM B3PHIBOOITIACHHBI.

CHIKEeHUEe TOBEPXHOCTHOTO HATSXKEHUST KapOaMuao(opManbaeruHONd CMOJIbI
BO3MOXXHO MOBEPXHOCTHO-aKTUBHBIMH BEILIECTBAMU C MaJlOi BEJIMUYMHOW MOBEPXHO-
CTHOTO HATSKEHUS, HAIpUMeEp, HEMPeAeTbHBIMA KUCIOTAMH, OJTHUM W3 TPEICTaBU-
TeJe KOTOPBIX SIBIISIETCSl OJE€MHOBas KucioTa. OHa BCTpEYaeTCsl B pa3iUyHBIX pac-
TUTEJBHBIX MacjaX U >KMBOTHBIX JKHMpaxX, 0e3 3amaxa, UMeeT BUJ OCCIIBETHBINA WIIH
c1a00-KeaTOBATON MaCISIHUCTON KUAKOCTH. C XMMUYSCKOM TOYKH 3PEHHUSI, OJICHHO-
Basi KACIIOTA KJIAaCCU(UIIMPYETCs] KAK MOHOHEHACHINIIEHHAs: oMera-9 KupHasi KHCIIOTa,
COUETAeT XMMHUYECKHE CBOMCTBA KapOOHOBBIX KHCIIOT M OJIe(UHOB — 00pa3yeT Mmpo-
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W3BOJIHBIE MO KapOOKCHIIBLHOMW TPYIINE, MPUCOSIUHSIET BOJIOPO MO JBOWHOW CBSI3H.
[Tony4aroT 0JIEMHOBYIO KUCIOTY B IPOMBIIUIEHHOM MaciiTade myTéM ruapoan3a Ma-
CeJI WM JKUPOB € PPaKIIMOHUPOBAHUEM O0pa3yIOUIEHCsl CMECH KUCIOT U MHOTOKpAT-
HOU NepeKpUcTALIN3alMed U3 METaHOJIa WM aleToHa [8].

B nHacTosiiiee Bpemsi oieMHOBasi KUCJIOTa U €€ 3(UpPhl aKTUBHO HCHOJIB3YIOTCS
JUISL TIOTYYEHUsSl JIAKOKPACOYHBIX MaTepHalioB Kak IacTudukatopel. OHa Takxke
MIPUMEHSIETCS B MPOU3BOJCTBE MOIOIIUX CPEACTB MPOMBINUIEHHOTO 3HAYEHUSI, BbI-
CTyHaeT 3MYJIbraTOPOM B PE3MHOTEXHUYECKOUW MPOMBIIIJIEHHOCTH. XapaKTepUCTUKA
OJICHHOBOW KHCIIOTBI:

XapaKTEepUCTUKU [Toka3zarenu
Mounekymnspras popmyiia C1gH3,0,
MounsipHas macca, I/MOJIb 282,46
ITnoTHOCTB, KT/M 895
Temneparypa mnasnenus, °C 13...14

Ha nepBoM sTane ucciienoBaHusi ObUIM MPOBENEHBI OIBITHI MO ONPEIEICHUIO
MOBEPXHOCTHOTO HATSXKEHUS (0x,) KapOamMuao(popManbAeruHON CMOJIBI MapKu
K®-H®II-5411 ¢ BBeaeHNEM B €€ COCTaB OJICMHOBOM KHUCJIOTHI M KPA€BOTO yria cMa-
guBaHus (0) moBepxHOCTH KOCTPHI (puc. 1).

Pe3ynbTaThl AKCHEPUMEHTOB TOKa3aidu, 4To Moaudukamus kapdamugodop-
MaJbAETUIHON CMOJIbI OJIEMHOBOW KHCIIOTOW, CIOCOOCTBYET CHMKEHHIO MOBEPXHO-
CTHOTO HAaTSKEHUS, YTO IMOJOXKUTEIBHO OTpakaeTcs Ha MPOLECCEe CMAuMBaHUS €l
KOCTpbI JibHA. [Ipy BBeleHNU B cOCTaB Kiiesl Ha OCHOBE KapOaMuao(opMaibaeruiHon
cMoJibl 1,5 Mac. 4. 0JIEMHOBOM KUCIIOTHI, KpaeBOM Yrojl CMauyMBaHUS MPUOIIKACTCS K
0. ITosiHOE cMauMBaHUE MOBEPXHOCTH YaCTHUL] KOCTPHI JIbHA JIOCTUIAETCS MPU BBEJIE-
HUHM B COCTaB KJI€sl Ha OCHOBE KapOamuIopopManbaeruiHoil cmomsl 1,75 Mac. 4. u
0oJiee OJIEMHOBOW KHUCJIOTHI, MPU

= 60 170 5 "

= £ OTOM KIJIEH MOJHOCTBIO pacTeKa-
3 1 60 erca IO IMOBEPXHOCTH YaCTHUIL
© 55 KOCTPbI JIbHA, KpacBOH yroiu

10 cMaunBaHus cocTasiser 0.
- 40 [nsa onpeneneHust BIUASIHUS
50 MOJUGUIIMPOBAHHOTO KJIes Ha
1 30 (U3NKO-MEXaHUYECKHE CBOMCTBA
1 20 IUTUT OBLIM M3TOTOBJIEHBI 00pa3-
45 [l KOCTPOJIUIUT C MPUMEHEHU-
110 €M KJIesl Ha OCHOBE KapOammuJo-
40 . . . 0 dbopmanpaerugHor cmoiasl KOH-
00 05 10 15 20 25 5411, orBepautens (XJIOPUCTOTO
m, Mac. 4 aMMoHHUs) B kosnruecte 0,6 Mac.

Y, C BBEJCHHEM B COCTaB Kies
MoauduKaTopa — OJICMHOBON KHU-
CJI0ThI B KojmdecTBe oT 0 10 2,5
Mac.4. Pacu€tHoe KOJMYECTBO
aOCOJIIOTHO CYXOM CMOJBI TpHU

Puc. 1. Bausguaue nonu 100aBKH OJIEMHOBOU
KHUCJIOTBI HAa TOBEPXHOCTHOE HaTsbkeHue (1) u
KpaeBod yron cMmauuBanus (2) xapbammmodop-
MaJIBJAETUIHON CMOJIbI
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M3TOTOBJIEHUH KOCTPOIUIUT COCTaBsIO0 12 % OT macchl KOCTPHI, TUIOTHOCTh IUIAT
750 Kkr/™m°.

Ha puc. 2 npuBeneHbl pe3yiabTaThl OLUEHKH MPOYHOCTU NPHU U3THOE () H
MPOYHOCTHU MPH OTPHIBE MEPIICHAUKYIISIPHO TUIACTH (01,), @ HA pHC. 3 pa30yXxaHus 1o
tommuae (A4S) u BogomnoriomeHus (AW). DkcriepuMeHTaIbHBIC JTaHHBIC MTOKA3bIBa-
10T, YTO TIPW BBEJICHWU B KJIEEBOM COCTaB Ha OCHOBE KapOaMmu10(hopMalibIeruIHON
CMOJIBI OJICMHOBOW KHCJIOTHI 3aMETHO TOBBIMIAIOTCS (PU3UKO-MEXaHHMUECKHE XapaK-
TEPUCTUKU KOCTPOIUIUT, IPU 3TOM MX 3HAYUMOE YBEJIWYCHHUE JIOCTUTACTCS MPHU BBE-
JICHUH B KJIEEBOM COCTaB OJICMHOBOM KHCIOTHI B KoimmuectBe 1,0...1,75 mac.u. Jlan-
HOE KOJMYECTBO BBOJMMOM B KJIEEBOW COCTAB OJIEMHOBOM KUCIIOTHI CIEAYET CUUTATh
palMOHATbHBIM.

< 30 r - 0,45 = o\° 25 - 900\°—
= = 1 8=
& 1 042 =3 22 <

s o 4 80

10,39 19 17

4 70

4 0,36 16 1 65

| 033 13 , 190

4 55

20 1 1 1 1 0’3 10 1 1 1 1 50

00 05 10 15 20 25 00 05 10 15 20 25
m, Mac. 4 m, Mac. 4
Puc. 2. Bausaue poau moOaBKH Puc. 3. Buusguaue npomu mo0aBKH

OJIEMHOBOM KHCIJIOTHI Ha MPOYHOCThH MPU OJIEMHOBOM KUCIOTHI Ha pa3z0yxaHue II0
u3rube (1) m mpouyHocTh mpu OTpbiBe TomuHE (1) U BogomnoromeHue (2)
NEPHEHANKYJISIPHO TUIACTU TTUTHI (2)

[TpoBenéHHbIe SKCIIEPUMEHTAIBHBIC 3aPECCOBKU MOATBEPAMIN TEXHOIOTHYE-
CKYIO BO3MOHOCTh ITPOU3BOJICTBA TJTUTHBIX KOMIIO3UIIMOHHBIX MAaTepUAIOB Ha 000-
PYJIOBaHUU MPOU3BOJICTB APEBECHBIX MIUT. [Ipu 3TOM 110 (HU3UKO-MEXaHUYECKUM Xa-
pPaKTePUCTUKAM TIUTHBIC KOMITO3UIIMOHHBIC MaTepHajbl yIOBICTBOPSIET TPEOOBAHU-
M CTaHJapTa Ha aHATOTHYHYIO TIPOIYKIIUIO — IPEBECHOCTPYKEUHBIC TUTUTHl MapKH
P2 o I'OCT 10632-2014.

[IpumeHneHnre B TPOU3BOJACTBE IUIMTHBIX MaTE€pPUAIOB Ha OCHOBE KOCTPHI JIbHA
KJICEBBIX COCTAaBOB Ha OCHOBE KapOamMuaohopMaibAETHIHBIX CMOJI, MOAUGUIIMPO-
BaHHBIX OJICMHOBOM KHUCJIOTOM, ciocoOcTBYeT 3 (PEeKTUBHON yTHUIU3AIMU 00pa3yro-
HICHCS KOCTPBI, S)KOHOMUU JPEBECHBIX PECYPCOB, CHUKEHHUIO MTPOU3BOJCTBEHHBIX 3a-
TpaT, MO3BOJISET BBIITYCKATh KaY€CTBEHHBIE KOHKYPEHTOCIIOCOOHBIE MaTepHaIbl KOH-
CTPYKIIMOHHOTO Ha3HAYCHUS JIsl MEOECITbHOW MPOMBINIJICHHOCTH, CTPOUTEIhCTBA U
MHBIX c(hep UCroIb30BaHUS.
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HepCHeKTHBHLIe IKOJOT0-OPUCHTUPOBAHHBIC pa3pa60TKn H3JeJni
CTPOUTECIBHOIO HAZHAYCHHUA U3 0TXO010B nepeBooﬁpaﬁaTLIBammero
Mpoun3BoJACTBa U JETKOoM NMPOMBIIIIVIECHHOCTH

K.H. Tapymyoko', FO.B. Joiinun®, UM. T, pomet;2

1 . . y
Bumebckuti cocyoapcmeennvlii mexnoio2uueckuil yhusepcumen,
2
OAO «Bumebckopesy

HPQOCMCZSJZGHCZ qubopMauuﬂ 0 B03MOINCHOCMU UCNOAb30BAHUSL OMX0008 N1e2KOU
NPOMbBbIUUTIEHHOCMU U 0Mmx00086 KooicKapmoHa COBMeCnHO C omxooamu 0epeeoo6pa-
66”’11bl6(170u4€1/7 npoMblUUIEHHOCMU ons np0u3eodcm6a JUCMOBbLIX Mamepualos
cmpoumelbHocO HaA3HAaAY€eHUA.

Kiar4deBble €JI0Ba. dKOJIOrHYeCKast MOACpHU3alusA, TCKCTUIBHBIC OTXOAbI, OPpraHoO-
CHHTCTHYCCKUC BOJIOKHHUCTBIC IIJIMTHI, KOXKCBCHHBIC BOJIOKHA

B cootBercTBUU ¢ HarmonanbHO#M cTpaterueit ycTon4nBOro passutus Pecmy6-
muku benapycek Ha nnepuoa a0 2030 r., HAa OCHOBE MOJIEPHU3ALUN TPAAUIIMOHHBIX OT-
paciieii IPOMBIIIUIEHHOT'O KOMILIEKCA, IPELYCMaTPUBAETCH:

— CO31aHUE U OCBOEHHUE COBPEMEHHBIX MHHOBALMOHHBIX HAYKOEMKHUX TEXHOJIO-
TH 110 BBIMMYCKY MPOIYKIIUUA C BBICOKOM JOOABIEHHON CTOMMOCTBIO, COOTBETCTBYIO-
el MUPOBBIM SKOJIOTHUYECKUM CTaHAApTaM;

— TIOBBIIIICHUE KOHKYPEHTOCIIOCOOHOCTH M HapallMBaHUE YKCIOPTHOTO MOTEH-
yana;

— DKOJIOTH3allUs MPOMBIIIEHHOTO MPOW3BOJICTBA TYTEM BHEJIPEHHUS «3EIEHBIX)
TEXHOJIOTUN U 000pY0BaHUSI, HOBBIX KOHCTPYKIIMOHHBIX U CTPOUTEIIbHBIX MaTepHua-
JIOB,

— BHeZpeHUEe NHPOPMAITMOHHBIX TEXHOJOTHH, B TOM YHUCJIE ISl UHTEIIEKTYallb-
HOT'O YNPABJIECHHS MTPOLECCOM TPOU3BOACTBA U KAUECTBOM MPOIYKIUH;
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— pecypcocOepekeHe U yIIIyOJIeHHs TepepabOTKH ChIPHS;

— IPUMEHEHUE COBPEMEHHBIX I'OCYJIAPCTBEHHBIX CTAHJIAPTOB, aJallTUPOBAHHBIX
K MEXIyHapOJHBIM, COBEPIICHCTBOBAHUE CHCTEMbI CTaHIapTh3anuu benapycu my-
TEéM npuseneHus e€ B coorseTcTBue ¢ HopMmamu BTO u EASC u np.

['myOuna mepepabOTKH OTEUECTBEHHOIO JApeBECHOro Chipbs K 2020 r. momkHa
yBenmuuuThes B 1,4 paza (1o 60 %) 3a cu€r nepepabOTKH peBECUHBI B IUIUTY, Jpe-
BECHBIX IUTHT B MeOemb, 1EJUTI0JIO36l — B Oymary U KapToH, Oymaru u KapToHa — B
YIaKOBKY M TOBaphl CAHUTAPHO-TUTUEHUYECKOTO Ha3zHadeHUs. Pa3Butue nepeBooO-
paboTku Oy/AeT HalEelIeHO Ha YBETUUYCHHUE MTYOUHBI epepaboTKU APEBECHOTO ChIPhS
U BBIITYCK MPOJYKIMHU C YIYYIIEHHBIMUA CBOMCTBAMU — JIPEBECHBIE IUTUTHI, I[EJUTIOJIO-
3a, KQpTOH M Jpyras NpPOAYKIUS, BOCTpeOOBaHHAsS PBIHKOM. DKOJOTH3ALMS TpO-
MBIIJIEHHOCTH TPEANoJaraeT, Kpome (pOpMUPOBAHUS «3EIEHON» TEXHOJIOTHMUECKON
aTdopMbl, BHEApEeHHE 3(PPEKTUBHBIX TEXHOIOTUHN NIEpepadOTKU OTXO/I0B.

B pamkax popmupoBanus «3en€Hoi» miatGopMbl IIIAHUPYETCA:

— IPOJBUKEHUE HKOJIOTMYECKON MOJIEPHU3ALNH B OTPACIIAX MPOMBIIUIEHHOCTH
(cTpouTeNnbHBIX MaTEpHUAIIOB, JIErkou, LIBII u np.);

— CTUMYJUPOBAHUE MPOMBIIIUICHHBIX OPraHU3alMi MO OCYIIECTBICHUIO MaKCH-
MaJIbHO TOJIHOM MepepabOTKU OTXOJO0B, aKTUBM3AlUS B JAHHOM BOIPOCE MPOMBIIII-
JeHHOro coTpyannuecta ¢ Poccuiickonn ®enepanueit u KHP;

Peanuzanusi mocTaBleHHBIX 3a7a4 npuoputeToB 10 2020 r. mo3Boaut odecre-
YUTh:

— MOBBILICHUE TPOU3BOJIUTEIIBHOCTH TpyJa He MeHee 45 % OT cpelHero ypoBHS
ctpan EC (27...30 teic. nomnapoB CIIIA Ha 0JIHOTO CPEIHECTTMCOYHOTO paOOTHHUKA);

— CHWKEHHE MaTEepUaIo€MKOCTH MPOU3BOACTBA Ha 6...7 % K ypoBHto 2015 1.;

— JIOCTHKEHHUE PEHTA0CIbHOCTU TMPOJIaX B MPOMBIIUICHHOCTH Ha YPOBHE
14...16 %j;

— YBEJIMYEHUE JJOJIM 3KCIIOPTA B IPOMBIIIJIEHHOM MPOU3BoACTBE A0 63 %.

10 2030 r. OCHOBHBIMU HAIIPABJICHUSAMH PA3BUTHS IPOMBIIIJIEHHOCTH CTAHYT:

— JaNbHeWIIee NPOBEACHHE KAaYeCTBEHHBIX TEXHOJIOTMYECKUX YIYYIICHUN IO
UCIIOJIb30BaHUIO0 MECTHBIX CBIPHEBBIX PECYPCOB (IIPOU3BOJICTBO CTPOUTENIbHBIX MaTe-
puaioB, nepeoodpaborka u LIBIl u ap.), ¢ pa3paboTKOi TEXHOJOTHI MO MaKCH-
MaJIbHO MOJIHOMY M KOMIUIEKCHOMY HMCIOJb30BAaHUIO BCEX OTXOJOB HAa OCHOBE TEX-
HUYECKOI0 MEPEBOOPYKEHUS U BHEIPEHUSI IEPEOBBIX MEXKIYHAPOJHBIX CTAHIAPTOB
KayecTBa;

— pacmupeHue 00bEMa UCIONIb30BaHUS B CTPOUTEILHOM KOMIUIEKCE COBPEMEH-
HBIX CepTU(DUIIMPOBAHHBIX MECTHBIX cTpouTenbHbIX MaTtepuanos (ABII, ACII, dgane-
pa, MDF/HDF, ITHJI u ap.);

— UCIOJIb30BAHUE HKOJIOTUYECKU YUCTBIX (3€JEHBIX) CTPOUTEIBHBIX ChIPbSI U Ma-
TE€pPUAJIOB B MHIUBUIYATIbHOM MAJIOATAXKHOM JJOMOCTPOCHHH.

B ocHOBe 3€1€HOr0 JKUIMITHOTO CTPOUTENBCTBA 3AJI0KEHO UCTIOJIb30BAHUE KOH-
CTPYKLIMI Ha OCHOBE JAPEBECUHBI. B 1ensX paloHaTIbHOTO UCIOJIb30BaHUs MPUPOI-
HO-PECYpPCHOTO TOTEHIHAIa HEOOXOIUMO YBEIUYUTh O0BEMBI MECTHOTO BO30OHOB-
JSIEMOTO ¥ BTOPUYHOTO CBHIPBS TPU MPOU3BOJICTBE MPOAYKIMHU C BBICOKOHM J0OaBJIEeH-
HOM CTOMMOCTBIO.
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PocT mpou3BOACTBEHHBIX MOIIHOCTEN mpeanpusthii Pecnyonuku bemapych
IPUBOJUT K YBEJIIMYEHHUIO KOJIMYECTBA OOPA3YIOLIUXCSI OTXOJO0B, B TOM YMCIIE OTXO-
JI0B, HE HAaXOSIUX ITPUMEHEHUS, YTO CBS3aHO CO CHMIKECHUEM 3aMHTEPECOBAHHOCTU
IPOU3BOAUTENEH B pEeUIEHUH MPOOJIeMbl OOpallleHUs] ¢ OTXOJaMU H3-3a OTCYTCTBUS
TEXHOJOTMM uX nepepaboTku. B HacTosiiee BpeMs YCHIIMs HAIIEro rocylapcTBa B
cepe oOpallleHusl C OTXO/JaMU HalpaBJIeHbl HE HAa 3aXOPOHEHUE OTXOJOB, a Ha allb-
TE€PHATUBHBIE METOBI UX NEPEPAOOTKH.

AKTyalnbHOCTh B cepe oOpallieHus: ¢ 0TX01aMu 00YyCJIOBIIEHA JBYMsI IPUYMHA-
MU: BO-TIEPBBIX, OTXObI, KaK MPABUIIO, COJAEPKAT IMOJIE3HBIE BEMIECTBA U MaTEPUAJIbL,
Hed(p(EKTUBHOE MCIOIB30BaHNE KOTOPHIX O3HAYAET UX MOTEPIO ISl SKOHOMUKHU; BO-
BTOPBIX, OHU 3arpsI3HAIOT OKPYKAIOLLYI0 TPUPOIHYIO CPENY.

OcoOblil MHTEpPEC, C TOYKU 3PEHUST BTOPUYHOMN MepepabOTKH, MPEAOCTaBIISIOT
TEKCTHJIbHBIE OTXO0/bl. ICI0JIb30BaHNE TEKCTUIBHBIX OTXOJ0B, B TOM YHCIIE€ HU3KO-
COPTHBIX «HEYTHUJIM3UPYEMBIX» 4-0i I'PYIIIbI, B KAYECTBE BTOPUYHOTO CBIPBS CTaHO-
BUTCS 11€J1IECO00pa3HbIM JIaXKe B TOM CIIydae, €CJId NEPBUYHOE ChIphE 00X0AUTCA Je-
LIEBJIE, YEM IOJArOTOBKA OTXOJOB JJII BTOPUYHOI'O MCIOJIb30BaHUs, T.K. IPUMEHEHHE
IIEPBUYHOTO CBHIPbsI COIIPOBOXKIAETCS TONOJIHUTEIBHBIMU PacXoJaMy Ha JIMKBHUA-
LU0 BPEIHBIX I OKPYXKAIOLIEH Cpellbl OTXOJ0B, KOMIIEHCUPYET HKOJIOTHYECKUE U
COLIMAJIBHBIE M3ACPKKHU. TEKCTUIBHBIE OTXOABI MOTYT HMCIIOJIB30BaThCA B CMECH C
JPYTUMHU OTXOJAMH POU3BOJICTBA, HAIIPUMED, JPEBECHBIMM.

Ha TtexctunbHbix mnpennpuatusx PecnyOnuku bemapych oOpasyercss 0KOJO
4 TBIC. TOHH OTXOJOB B rof, a yrwmsnupyercss menee 10 %, octanbHble HE UMEIOT
TEXHOJIOTUYECKHX pPEIIeHU 1o mnepepaboTke B cBoell orpaciau. MIX B OCHOBHOM
CKJIAJUPYIOT M 3aT€M BBIBO3SIT HA MOJIMIOH JJisl AalibHeWIero 3axoponenus. [loaTo-
My HCIOJb30BaHUE TAKUX OTXOJOB B KQU€CTBE BTOPUYHBIX MAaTEPUATBHBIX PECYPCOB
— Ba)KHas SKOJIOTMYECKasl, JKOHOMHYECKAs U COLIMaJIbHAsI po0IieMa.

VYuuTbiBas XUMHUUECKYI0 U (PU3NYECKYIO CTPYKTYpPY TEKCTHIIBHBIX OTXOJOB CO-
tpynuukamu YO «BI'TY» u OAO «ButebckapeB» pa3paboTaHbl TEXHOJIOTUHU TOY-
YEHUS] OPraHO-CUHTETUYECKUX BOJIOKHHUCTBIX IUIUT C MCIOJIb30BAHUEM HE YTHUIIU3U-
PYEMBIX KOPOTKOBOJIOKHUCTBIX OTXOJOB JIETKOW MPOMBIIUIEHHOCTH U KOMIIO3ULIMOH-
HBIX IUTAT Pa3jIMYHOrO Ha3HAYCHHUS C JI00ABICHHEM OTXOJIOB JIepPEBO0OOpadaThHIBAIO-
nieit npomeineHHocty (JOIT).

Bo3MoKHBIE HanIpaBIEHUS UCIIOJIB30BAHUS HE YTUIIM3HPYEMBIX OTXOJ0B JIETKOM
MPOMBIIIIJIEHHOCTH, B TOM 4nciie B cMecu ¢ otxoaamu JOII, mokazaHbl Ha pUCYHKE.

Takum 00pa3oMm, MCIHOJB30BaHUE HU3KOCOPTHBIX «HE YTHIM3HPYEMBIX» OTXO-
JIOB, MO pa3pabOTaHHOW HaMHM TEXHOJIOTHUH, MO3BOJISET MEPEBECTH JAHHYIO TPYMITY
0TX0Z0B B pazaen BMP u3 rpynmel noTEHIMAIBHBIX, KaK PE3€pBAa MAaTEPUAIbHBIX pe-
CYpPCOB, U COOTBETCTBEHHO CHU3UTH MOTPEOJCHUE MEPBUYHBIX ChIPHEBBIX PECYPCOB,
MOBBICUTH IIPU 3TOM 3KOJIOTUUYECKYIO 3P(HEKTUBHOCTH IPOU3BOJICTBA, PEIIATh BOIIPO-
Cbl UMIIOPTO3aMELIEHUS, CHU3UTh MaTE€PUATOEMKOCTh MPOAYKIMH, YMEHBIINUTH KO-
JMYECTBO OTXOJOB MOJUICKAIINX 3aXOPOHEHUIO M 00E3BPEKMBAHUIO, YTO B CBOIO
ouepelb CHU3UT OTPHILATENIBHYIO HArpy3Ky Ha OKpYXaloLlyK Cpelay, NEepeBeCTH
OpeInpUsITUs B pa3psi pecypcocOeperarommx, Majio- u 6e30TxoHbIX. Mcnoias3oBa-
HUE JIEKOPATUBHBIX CMECEN M3 OTXOJ0B MO3BOJIMT MOJy4aTh HEMOBTOPUMBII JEKOpa-
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TUBHBIN 3 (DEKT U PakTypy, CKPBITh MEJNKUE Ne(EKThl MOBEPXHOCTH JUCTOBBIX Jpe-
BecHbIXx Matepuaiion ([ABII, JICII, MDF u ap.).

OpraHo-CUHTEeTUYEeCcKUue OTxoabl CUHTEeTUYECKNe
BONIOKHUCTbIE NAUTbI <:| (KHon) BONOKHUCTbIE NAUTbI
TBEépable MSrKue
Cyxoti criocob | | Mokpeili cnocob [lekopamueHasi WsonsayuoHHble
npoussodcmea npoussodcmea omdenka u3denull nnumel
! i Llns xunbix
lMnuma || | Mpouseodcmeo || Mnum komHam
KposesibHas mebenu ezameH TkaHeu [Br1
ABri HACr lMpecc-ghopmbi
lMnuma | 01149 3anonHeHus
obnuyosoqyHasi dsepell
Comosoe
Cmenrosbie |, | Teno-
3anonHeHue
nadenu v U30MIAYLUOHHBIE
Osepel
naumsl
CmeHosbie 4\ /|/_
Enoku — B cmpoumeneHsie
nadeu npu
Kupniu4Hot Kkriadke

PI/ICYHOK — Bo3MoxHEBIE HallpaBJICHUA UCIIOJIb30BaHUA HC YTHIIM3UPYCMbBIX OT-
X0O0B JIETKOU IMPOMBIIIJICHHOCTH

Hamu paspabotaHa Take TEXHOJOTUS TOJYYEHHUS JIMCTOBBIX MaTEpUATIOB W3
OTXOJIOB TMPOM3BOJICTBA OOYBHOTO KapTOHA M JPEBECHOTO BOJIOKHA, KOTOPHIE, B OC-
HOBHOM, XOpoHsATcA Ha nosmrone ThO wim nmoaBepraioTcs TepMUUECKOMY 00e3Bpe-
JKMBAHUIO, YTO MPUBOIUT K HETATHBHOMY BO3JEHCTBHUIO HA OKPYXAIOIIYIO CpeE.y.
PaccMoTpeHa BO3MOXKHOCTb UCIIOJIB30BAHUS UX B CTPOUTENBHONU 00JIaCTH.

CocTtaB IBYyX BapUaHTOB KOMITO3MIIMU JJISI U3TOTOBJICHHUS 00Opa3lloB B Mac. 4ac-
TAX:

O6paszen 1: BoinokHO oTx0A0B npousBoacTBa MDF 1,5 + usmenvuénubiii 00yB-
Holt kapToH 1; ket KOC 0,5; orBepautens 0,01; kapbamu (111 CHUXKEHUSI TOKCUY-
HocTu mu3aenuit) 0,01;

O6pa3zer 2: BOIOKHO 0TX0A0B Mpou3BoacTBa MDF 1 + usmensueHHbIN 00yBHOM
kaptoH 1,5; ket KOC 0,5; orBepautens 0,01; kapOamua (11 CHUKEHUS TOKCUYHO-
ctu uznenuii) 0,01.

OOpa31el U3roTaBIMBAIN METOJOM TEPMO(POPMOBAHUS C MCTOJIB30BAHUEM TO-
pSAYEro rupaBINyYECKOro mpecca.

[IpeccoBanust mpoucxoawno npu aasienuu 7,5 Mlla, temneparype mpeccoBa-
uHus 200...205 °C, Bpemenu npeccoBanusi (ocHoBHOro) 600 cexynn. B pesynbrare
MOJTY4YEHBI JINCTOBBIE MAaTepUAIIbl TOJMITUHON 10 MM, KaueCTBEHHBIE XapaKTEPUCTUKU
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KOTOPbIX HPUBCIACHLI B Ta6J'II/IHe B CpaBHCHHU C JPCBCCHOBOJIOKHUCTBIMHA ININIMTAMU
Cyxoro criocoba IMpOU3BOACTBA.

Ta6JII/II_Ia — KauecTBeHHBIC XapaKTCPUCTHUKHN JIMCTOBBIX MAaTCpPpUAJIOB, U3IOTOBJICHHBIX
N3 OTXOJO0B IIPONU3BOJACTBA

N HopMmupyemeblie 3HaueHus
3HaUYCHUS ITOKa3aTeIICH
HaumMmeHoBaHue mmokasaTes 0GPA3LOB it MDF 1o
P TY 300187428.005-2013
[L10THOCTD, KI/M° 800 650...950
Bnaxuocts, % 6 4...11
[IpounocTs Ha pa3psiB, MIIa 0,65 He menee 0,65
Pazbyxanue no Tonmune 3a 24 gaca, % 30 He 6oiee 17,0
[IpounocTs Ha u3ru6, Mlla 26 He meHnee 23,0
Coz[epxcalfne dopmanpaerunma va 100 T 6 El - 510 8 BRIIOYHTENBHO
a0c. CyxOi MacChl IUTUTHI, MT

Pe3ynbpTaThl Hccaea0BaHM MOTYYEHHBIX 00pa3lloB MOKa3bIBAIOT, YTO MOJIYYCH-
Has mTa yaosieTrBopsieT Tpedoanusm TY 300187428.005-2013 nna MDF, npu-
mensemoM Ha OAQO «ButeOckapeBy», KpoMme MmokaszaTessi pa3dyxaHue 1Mo TOJIIMHE 32
24 yaca.

[IpoBeneHbI UCCIIEIOBaHMS IO ONPEICIICHUIO0 BO3MOXKHOCTH M3rotoBieHus J(BII
MOKpOTO croco0a IMpOU3BOACTBA HA OCHOBE OTXOJOB OOYBHBIX KapTOHOB MapoOK
CIIM, 3-1 u KIDK. Bpuio nosy4eHO MHOKECTBO BapHUAHTOB ILTUT C UCIIOIb30BAHUEM
dbenonodopManbAETHIIHOW CMOJIBI B KQU€CTBE CBA3YIOLIETO, U3TOTOBJICHHBIX ITyTEM
noA0Opa pa3HbIX MACCOBBIX JOJIEH MCXOAHBIX MAaTEPUANIOB; U BapbUPOBAHHUE TEMIIE-
paTypbl, JaBJICHUS U BPEMEHHU MPECCOBAHUSI.

[TonyueHHbIE JAHHBIE W BHEUIHUA OCMOTpP HM3TOTOBJICHHBIX OOpa3IOB MOKa3bI-
BAIOT, YTO M3MEHEHHS TEMIEPaTypHOro PEXUMa, JTaBJICHUS M €ro BpeMsl BO3ACHCT-
B, TIO-PAa3HOMY BJIUSIIOT Ha MOKa3aTesid TOTOBOM IJINTHI. Beicokas TeMmeparypa He-
raTHUBHO BJIMSIET HA BHEIIHWNA BHJI TJTUT, COCTOSIIIIMX U3 KAPTOHOB C BHICOKUM HaJIH-
YreM KOXEBEHHBIX BOJIOKOH, TMOSBIISIIOTCSA YEPHBIC MATHA U3-3a TUJIABJICHUS OTXOJOB
KapTOHA, MPU 3TOM TEPSETCS TOBAPHBINA BUJI, @ TAK)KE CHUKAIOTCS MPOYHOCTHBIC Xa-
PAKTEPUCTUKU U3/ICITHA.

[1nuThI, cocTosIME U3 KAPTOHOB C BHICOKUM COAEPKAHUEM KOKEBEHHBIX BOJIO-
KOH, HanOoJiee XPyIKH, 3TO HAKJIAABIBAET ONpPEACTIEHHBIC TPYAHOCTU TIPHU TPAHCTIOP-
TUPOBKE, a TAK)Ke MPU HEMOCPEJACTBEHHOM HCIIOIB30BaHUU MOTPEOUTENIeM. ITa Mpo-
OJiema pelieHa NyTéM BBEICHUS JOTOJHUTEIIBHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

B nanbHeiiiiem riaHupyeTcsl U3ydeHue BIUSHUS KaXK0TO MapaMeTpa Ha Kade-
CTBCHHBIC XapAaKTEPUCTUKU TOTOBOTO W3JENUS, TaKU€ Kak: MPOYHOCTh Ha H3THUO,
MPOYHOCTh Ha Pa3phIB, Kjiacc aMuccuu dopmanpaeruaa u np. OgHako yxe ceiuac
MO>KHO TIPU3HATh, YTO OTXO/JbI OOYBHBIX KapTOHOB MPUTOJHBI B KaYECTBE CHIPhEBOM
00aBKM MaTEepPUaAIOB CTPOUTEIHHOTO Ha3HAYCHUSI.

Takum oOpa3oM, UCCIENOBAHNE PHIHKA MCIOIB30BAHMS TOJYYCHHBIX MaTepHa-
JIOB TIOKA3aJI0, YTO JIMCTOBBIC MaTepPUaIbl, TOJYYCHHBIC U3 OTXOI0B 00YBHOTO KapTo-
Ha U JPEBECHOI0 BOJIOKHA, MOTYT UCIIOJIb30BaThCS B CTPOUTEIBCTBE B KAUE€CTBE IO/I-
KJIQJIKU T HACTWJIA TIOJIOB U3 JIAMUHUPOBAHHOTO TIOKPHITUS U B KaUeCTBE MEPEro-
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POOOK B IMOMCIICHUAX C OTI[eJIKOI;'I JACKOPATUBHBIMHA 000sIMH UJIH HOKpaCKOﬁ, rac HE
MMPOUCXOAUT JOJTOBPEMECHHOI'O KOHTAKTa MaTCpuraja C BJIArou.

B HACTOAIICC BPCM BCI[éTCSI pa3pa60TKa TCXHHUYCCKOT'O PCriIaMCHTA, TCXHUYC-
CKHX YCHOBI/Iﬁ 151 peKOMeH,ZIaHI/Iﬁ 10 IPUMCHCHHIO ITOJIYYCHHBIX HBHGHHﬁ.

V]IK 674.815; 676.266.4; 665.939.56
HNcnonb30BaHue 0TX0A0B J1€KOPATUBHBIX 0YyMAaKHO-CMOJISHBIX IUIEHOK

I'amosa U.A., Aopamoe H.A., Yepnwvruesa 3.C.

Canxkm-Ilemepoypackuti 20cyoapcmeeH bl 1eCOMEeXHUYeCKUll YHU8epcumem
umenu C.M.Kuposa

Hszmenvuénnvle 8 nopouwox omxoobi 0eKOPaAmuBHuIX OYMANCHO-CMOIAHBIX NIé-
HOK codepaicam peakyuoHHOCNOCOOHYI0 CMONY U 001aoarom Kiesuelu cnocooHo-
cmoio, O11a200apsi cOO0epHCAWUMCSL 8 Hell YHKYUOHANbHbIM epynnam. Mcciedosa-
HUSMU NOKA3AHO, 4Mo makue nopouiku d¢)ghekmusHbvl 8 Kauecmee Cesa3yiouezo e-
wecmea 6 OpeseCHOCMPYNHCEYHbIX NAUMAX, A MAKiCe Ol U32OMOBAEHUS PA3IUYHBIX
npeccoB8aHMbIX U30eull.

KirwoueBble cjioBa: OTXOJBI, 6YM2DKHO-CMOJI$IHI>I€ HJ'IéHKI/I, MGJIaMI/IHO(l)OpMaJIBIIC-
IrmaHas CMOJa, KIICAIasa CHOCO6HOCTI>, T'MAPOKCUMCTHIIBHBIC I'PYIIIIBI, APCBCCHOCT-
PYKCUHBIC INIUTBI, TOKCHYHOCTh, AMHUHOIIIACTHI.

JlexopatuBHbie OymMaxkHO-cMouisiHbIC TIEHKH (BCII), mpeacrapisitor coboi mpo-
nuTaHHbie MenaMuHopopmanbaeruaasiMu (MPC) u MenamuHokapoamMugopopmaib-
nerugaMu (MK®C) cmonamu crienialibHbie BUIBI OyMaru U3 OCJEHON I1eJUTH0NIO3bI.
Nmenno stu BCII sBnsroTCs 0COOCHHO 1IEHHBIMHU, JOPOTHMMH U 00pa3yIOIUMHUCS B
OOJBIIMX KOJIMYECTBAX OTXOJIaMU TP U3TOTOBIICHUU JIEKOPATUBHBIX OYMa>KHOCIIOH-
cthix TiacTukoB (JBCII) u npu namuunpoBanuu ApeBecHbIX ut (A11).

bonee nmonoBunsl Maccel BCII coctaBiseT cMmoia, M 3HaYMTEIbHAS 4acTh €€ B
pacTBOopuMOi (hopMme, TO €CTh CIIOCOOHON K JaJbHEHIIUM MPEBpAILCHUSIM, TTOTOMY
YTO MPOIMUTAHHYIO OyMary HampaBJIEHHO CYIIAT MPU MATKUX PEKUMaX, YTOOBI CO-
XpaHUTh 3HAYUTEIIBHOE COJICP)KAaHUE PEAKIIMOHHOCIOCOOHOM CMOJIBI. DTO HE00XOo-
TUMO 111 TOro, 4to0sl npu npeccoBanuu JIBCII o6pa3oBaicst MOHOIUTHBIN MaTepu-
aJl C BBICOKUMHU (DU3MKO-MEXaHMYECKUMHU CBOMCTBaMH, a mpu jJamuHupoBanuu JII1
TUIEHKA BBIMIOJHSUIA ObI POJIb M KJIEs, M 3allUTHO-IACKOPATUBHOTO MOKphITUA [1, 2].
OTOT QakT SABUICS OCHOBAHHEM JJIsi M3YUYEHUSI U MPUMEHEHHS U3METbYEHHBIX OTXO-
noB BCII.

B manno# pabdore ncmonas3oBaau orxoasl bBCII OOO «3aBoj CIIOMCTHIX IUIACTH-
KoB». M3Menbuanu mi€HKU B POTOPHON KO(MEMOJKE C PEeryJHpyeMbIM ITOMOJIOM U
MCIIOJIb30BaIM MOPOIIOK, MTPOLIECIINNA Yepe3 CUTO ¢ JuaMeTpoM sueek 0,2 MM.

J{nst u3ydyeHust )KU3HeCTocoOHOCTH cMoJIbl, coaepskarieiics B BCII, pa3paborana
CrielMalibHasi METOJIMKa aHayn3a IUIEHOK. Onpenesnsan cojaepkaHue BOJI0PacTBOPH-
Mo# (ppakiuu, a B GUIbTpaTe ONpeessiiin cojaepKkaHiue CBOOOHOT0 (hopMalibierua
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U KOJIMYECTBO THAPOKCUMETHIBHBIX Tpy [3, 4]. Kiesrnyio criocoGHOCTh TOPOIIKOB
BCII orieHUBaIM ONMpPECICHUEM MMPOYHOCTH CIIBUTA KJIEEBBIX COCTHHEHHH JIPEBECH-
HbI [5].

B ta6n.1 npezacrasiaeHbl pe3ynbrathl ucnbiTanui BCII, mocTynuBIIMX OIHO-
BPEMEHHO OT TPEX Pa3InYHBIX MOCTABIIUKOB. JTH JAHHBIC CBUJICTEILCTBYIOT O TOM,
yro nopomku BCII comepkar 3HAYUTENBHOE KOJIMYSCTBO PACTBOPHMOM, a 3HAUUT,
PEaKIMOHHOCIIOCOOHON CMOJIBI U 00JIAAI0T XOPOIIeH Kiesiield ClOCOOHOCThIO, KO-
TOpasi MPOMOPIIMOHAIBHA COACPKAHUIO THAPOKCuMeTHIbHBIX Tpymm (—CH,OH).

Ta6nuna 1 — PesynbraTel ananuza BCII pa3HbIX MOCTaBITUKOB

IToka3zarenu Obpasub!
1 (S 2 (Sh) 3 (Int)
KonunuecTBo pacTBOpuMOil B BOAE CMOJIBL, % 72 68 70
Copnepxanne cBobogHOTO (hopmanbaeruaa, % 1,47 2,42 1,21
ConeprxaHue ruJpOKCUMETHIIBHBIX Tpyni, %o 7,9 8,8 17,2
[Tpounocts ipu casure, Mlla 4.0 4.6 5,2

Pesynbratel ananuza BCII oOpa3ioB ogHOTro mocTaBIIMKa, HO JOCTaBJICHHBIC
Ha 3aBOJ] B Pa3JIMYHOE BpeMsl, ITOKa3ajId, YTO 10 CBOMM CBOMCTBAM IIIEHKA, HEJaBHEH
MOCTaBKH (BapuaHT 1) u, MIEHKa, XpaHUBIIASICS TOJIT0JIa B OTKPHITOM BUJIC (BapHaHT
2), HE3HAYUTEIBHO OTINYAIOTCS (TadI. 2).

Tabnuua 2 — Pesynpratel ananusa bCII pa3nuyHoro cpoka xpaHeHUs

ITokazarenu Obpasuet
1 2
KonuyecTBo neTyunx BewecTs, % 4.8 4.8
O01Iee KOIMYECTBO CMOJIEL, % 57,3 57,1
KonnuecTBo pacTBOpUMON cMOJIBI, % 68 67
Conepxanue cBobogHOTO (hopmanbaeruaa, % 1,9 0,85
CopepxaHue riAPOKCUMETHIIBHBIX Ipynil, % 8,5 5,5

Pe3ynpTarel XUMHYECKOTO aHaIM3a IMO3BOJWINA IPEAINOI0KUTh, YTO OTXOJbI
BCII MoryT mpuMeHSIThCA ISl PECCOBaHUsI aMUHOILIACTA, a 3HAYUTEIbHOE COJEp-
YKaHUE PaCTBOPUMOM CMOJIBI M PEAKIIMOHHOCTIOCOOHBIX TPy 0Oecrnedar mpoYHOCTh

KOMITIO3MOHMOHHOI'O MaTCpHraja.

[IpeccoBanueM crangapTHbIX 00pa3iioB u3 nopouikoB BCII 1-ro u 2-ro Bapu-
aHTOB M WX HUCIBITaHHSA MOKa3anu (Tadm. 3), 9To cpok xpaHeHUs oTrxonoB BCII He
BIUSIET Ha (PU3MKO-MEXaHUYECKHE MOKA3aTelu B MPOBOJMMOM JUAINa30HE HCCIIENO-

BaHUM.
Tabmuma 3 - @Ouzuko-MexaHMYECKHE IIOKa3aTeIM TOJYyYCHHBIX 00pasIoB
AMHHOIIIIaCTOB

[Tokaszarenn Bapuantsl

1 2

[LI0THOCTD, KI/M° 1450 1470
[Tpounocts ipu usrutde, Mlla 104,3 100,3
Bopomornomenue 3a 24 4,% 1,0 1,0
Y napHasi BA3KOCTb, KI[;K/M2 7,0 6,8
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Cnenyet oTMeTUTh, uTO JekopatuBHas bCII nmo cBoeMy cocTaBy HE3HAYUTEIb-
HO OTJIMYAETCS OT COCTaBa aMHUHOIUIACTOB, KOTOPBIE TAKKE COJIEPKHUT OEJEeHYIO
cynbduTHyI0 1e0a03y U nponuTounyro MK®C wiun MOC.

Kax u3BectHo, amuHoractel (All) — 3TO0 mUpOKO pacnpocTpaHEHHBIE Iia-
CTUYECKHE MACChl, B KOMITIO3UIIMM KOTOPBIX MCIOJIb3YIOTCSl NIPEIKOHIEHCAThI KapoOa-
Mug0- U MenamuHodopmanbaeruaHbix cMon (KOC u M®C) B komuuectse
30...40 mac. %, B KauecTBE HAIOJIHUTENS — CyIb(uTHas oTOeNneHHas neutono3a. 13
All U3roTOBISAIOT ETANIN PA3TUYHOTO 3JIEKTPOOCBETUTEIHHOTO 000PYIOBAHUS: BbI-
KITIOYaTelNu, MITETNCeNd, PO3eTKU; KopIiyca U TpyOku TenedoHOB; AeTalu ObITOBBIX
ANEKTPUUYECKUX NPUOOPOB; rajaHTEPEHHbIE, KAHIICISIPCKUE, TOCYA0X03SIIICTBEHHBIEC U
MHOTHE JPyTrue U3AeIus IIMPOKOoro norpedienus [6].

[Iponiecc mpousBojicTBa mpeccmarepuana mis All HOBOJBHO IUTENBHBIMN,
TpeOyeT mpuMeHEeHHUs] Pa3HOOOpa3HOTO 000PYAOBAHUS U BKIIOYAET MHOTHE TEXHOJIO-
TMYECKUE ONepalui: CUHTE3 KOHJIEHCAIIMOHHOTO PAacTBOpA; MPOMUTKA HAIIOJTHUTEIIS
KOHJICHCAI[MOHHBIM pPacTBOPOM; CYIIKa MOJYYEHHOHM MacChl; U3MEJIbUYEHUE MAacChl;
NPOCEUBAHKUE TPECC MOPOIIKa; yrmakoBka [6, 8]. BoBieueHne 0Tx010B 1eKOpaTHBHBIX
IJIEHOK B MPOU3BOACTBO AM 3HAYUTENBHO YNPOILIAET 3TOT MPOLIECC.

[TpoBenéunblii 00BEM paboThl MO M3roToBleHN0 All U3 M3MENbUEHHBIX OTXO-
noB BCII mo3BosigeT cunuTaTh ONTUMAIBLHBIMU MMapaMeTpamMu usrotosienus All cre-
nyromue: temmeparypa npeccoBanusi 140 °C; ynenpHas NpoAOIKUTENIBHOCTh Tpec-
coBanust 30 c¢/mMMm; BIaxxHOCTb He Oojee 5 %; ynenbHOE JaBJICHHE MPECCOBAHUS
30...50 MITIa. Pe3ynbpTaThl UCIIBITAHUNA aMUHOTUIACTOB MPEICTaBICHBI B Ta0I. 4.

Ta6J'II/II_Ia 4 — BnusHue HaBJICHUS ITPCCCOBAHUSA HA CBOMCTBA INIACTUKOB

[Tokazarenu JlaBnenue nipeccoBanus, MIla
30 * 50 20 I'OCT 9959 -80
[LI0THOCTB, KI/M® 1430 1430 1450 1450...1500
[Tpounocts ipu usrutde, Mlla 100 104,3 100,3 80...100
Bogomornomenune 3a 24 14, % 1,3 1,0 0,9 1,0....1,5
Y napHasi BA3KOCTb, K[[)K/Mz 7,0 7,1 7,3 7,0...9,0

* [Ipumedanue: B KOMIO3UIINIO BBeNEH TuiacTudukarop (1% mapartonyosncynbhamua).

[pyroe HampaBieHue, B KOTOPOM Mbl MCHOJIb30Banu nopomku u3 bCII — ato
npeecHocTpyxeunble nThI (JICIT). CpaBHunm 3¢ (HeKTUBHOCTH MOPOUTKOBOTO CBSI-
sytourero Beniectsa u3 bCII ¢ TpaguumnonHoin cmonoit Mapku KO-MT-15. Jlns storo
M3rOTOBWIIM TUIMTHI B OJIMHAKOBBIX YCIOBHSIX ¢ MpuMeHeHueM nopoiika u3 bCII (Ba-
puaHT 1), HAMOJOBUHY 3aMEHUIIM €T0 TPAJAULIMOHHON CMOJION (BapUaHT 2) U UCIIOJNb-
30BaJIM KHUAKYIO CMOJTY (BapHaHT 3).

Tabnuua 5 — Ousnko-Mmexannyeckue nokazarenu oopasuos ACII

Bapuant P, KT/M® Ousr, MIla N, % Ey Mr/100 T
1 754 23,1 10,0 22,98
2 730 17,8 13,0 18,50
3 744 16,7 14,0 15,88

O0603HaueHUs: p — TUIOTHOCTD; Oysr — IPEJIEN MpouHOCTH NpH M3rude; N — pazdyxaHue mo TONIMIUHE;
Ey — conep:xkanne GopManbIeruia.
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JlanHbIe TaONHIBI CBUETEIHCTBYIOT O TOM, YTO TIOJIYYCHHBIC TTOPOIIKH MOKHO
NPUMEHATh B KauecTBe CBs3yrolux BemnlecTB npu usrorosienuu JCII, a dusuko-
MEXaHUYECKHE CBOMCTBA IUJIUT, U3TOTOBJICHHBIX C 3TUMH MOPOILIKAMH MPU OJMHAKO-
BOM C TPaJMIIMOHHON cMmoJioil pacxoje (15 %), 3HauuTenbHO IPEBOCXOAAT TpeboBa-
Hus ['OCT na JICII. Onnako, He0OOX0IUMO OTMETUTh BBICOKYIO AIMUCCHUIO (hopMaib-
JIETU/1a U3 TUIMT C MOPOIIKOBBIM CBSA3YIOIIMM: COJEPKaHUe CBOOOTHOTO (popMabie-
ruja B INIUTaX COOTBETCTBYET JIMIIb Kiaccy amuccuu E2 (8 mo 20 mr Ha 100 r muiu-
ThI). DTOT (pakT BHoJHE 00bsIcHUM, Tak Kak B bCII comepxutcs 1...2 % u 6onee cBo-
ooxHorO (hopmanpaeruaa (Tadi.1 u Tadmn.2)

Pesynwsratel ucnbitanuii 06pasmoB JICII ¢ comepxanuem 9, 12, 15 u 18 mac. %
MOPOLIKOB MOKa3ajly OOJBIION 3amac MPOYHOCTH U BO3MOKHOCTh CHU3UTh MaTepua-
JoeMKocTh mT. Tak, Hanpumep, npu miotHoctyu 670 Kr/M° TUTHTBI HMEIOT IIpoY-
HOCTb 22,6 MIIa, uto orBeuaeT TpedoBanusm ['OCT.

Tabnuna 6 — Csoiicta JICII B 3aBucuMOCTH OT coneprxanus nopoirka bCIT

Conepskanne abc. Cyx. CMOJIBI, %o
ITokazarenu 9 1 15 18 I'OCT 10632-2014
p, Kr/M® 710 770 780 820 750
Ousr, MIa 19,1 28,1 29,2 38,4 10,5
W, % 66,6 64,8 55,8 474 —
N, % 25,3 21,8 14,2 12,4 —

Bricokas npounocts JICII no3BosisieT NCHoOIb30BaTh akLEenTop (opMaibaeruia,
Hanpumep, kKapOamMu1, KOTOPBIi, KaKk U3BECTHO, CHIKaeT npouHocTh JI1 [7]. Pe3yns-
TaThl MOJOKUTEIBLHOTO BIUSHUS aKIIENTOpa MpeICTaBIEHbI B Ta0. 7.

Ta6nuna 7 — ®uzuko-mMexanndeckue rnmokasarenu J[CII ¢ akientopom

Conepsxanne kapbamuaa, % D, KT/M° Ousr, MI1a N, % Eg, Mr/100 r
0 730 23,6 11,3 16,6
1 740 24,4 11,3 12,3
3 760 25,2 10,2 6,7
5 770 26,7 11,2 3,3

M3 monaydeHHbIX NAaHHBIX BUJIHO, YTO IPU MCIOJIb30BAaHUHM AKLENTOPA MOYKHO
nonyuuts [JCII, coorBercTByromue kiaccy smuccuu E1 u EO0,5. IIpu sTom cienyer
OTMETUTh, YTO Kapbamuja He yxyamaer (U3MKO-MEXaHMUYECKHE MOKa3aTeNlu IUIT,
KaK MOYKHO OBUIO 0KMJaTh, & 3aMEUYEHO AK€ MOBBIIICHUE POYHOCTH C YBEITUYECHU-
eM pacxozaa kapoamuaa. MoxXHO MPEeANoI0KUTh, YTO KapOaMHJI BCTYIAET B PEAKIIUIO
co cBoboaHbIM (opmanbaerugom BCII, 00pa3ys HOBbIE COEIMHEHHUS, YYaCTBYIOIINE
B 00pa30BaHMM JOTOJHUTEIBHOTO CBS3YIOLIETO BEIECTBA, BCIACACTBUE YErOo HAOIIO-
JlaeTCsl yBEIMUCHUE MPOYHOCTH Tipu u3ruode [8].

BuiBoabI

1. IIpoBeneHHbIC UCCIEAOBAHUS TTOKA3aId, YTO MOPOIIKH, TTOJTYUYESHHbIC U3MEITh-
yenueM jaexopatuBHbIX BCII, comepkammx Oosee MOJIOBUHBI CBOETO COCTaBa Mesia-
MUHOGpOpMaNbIeTHAHYI0 cMoy, npudéM 70...80 % 3TO cMOJIbI HAXOIUTCS B peak-
IIHOHHOCIIOCOOHOM COCTOSIHMH, 00JIaJat0T XOPOIIIeH Kiesel CrioCOOHOCTBIO.
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2. [Tokazana »¢¢dexkTuBHOCTS puMeHeHus n3Menbu€HHbIX BCII B kauecTBe CcBs-
sytomiero BemectBa npu noinydeHu J[CIL. [Tnutel oTiMyaroTcss BHICOKON MPOYHO-
CTBIO, TUPOPOOHOCTHIO U HETOKCUYHOCTHIO. [lopomiku u3  BCII MoxkHO uCob30-
BaTh, B YaCTHOCTH JJIs1 M3TOTOBJICHHUS TIPECCOBAHHBIX U3/ICIUNA Pa3IMIHOTO Ha3HAYC-
HUS, a TakKe MOTYT OBITh 3(P(PEKTUBHO UCTIONB30BAHBI TI0 PA3IUYHBIM JIPYTUM Ha-
MPABJICHUSM, YTO MCKJIIOYHT 3aTpaThl U HA YTHJIM3AIMIO OTXOJOB, U JAaCT SKOHOMH-
yeckuit 3G exT.

3.AHanu3 KOJWYECTBA OTXOJOB OyMa)KHO-CMOJSIHBIX IUICHOK JIMIIb OJIHOTO
npousBojcTBa (JIBCIT OO0 «3aBoj CIOUCTHIX IIACTHKOBY) MoKa3ai, uro B 2017 T.
GBLIO CIHCAaHO 0TX0H0B nekoparuBHoil BCIT Gorxee 80000 M, 4TO B CTOMMOCTHOM
BBIPAXEHUU COCTaBIsIET Oonee 4,5 MiH. pyo.

Jluteparypa:

1. Bapam JI.M. CoBpeMeHHOE MPOU3BOJICTBO JAEKOPATUBHBIX CIOMCTBIX IIACTH-
koB. — CII6.: Xumuzmar, 2007. — 256 c.

2. [Tnotkun JL.I'., lllanyn I'.b. [lekopatuBHbIE OyMaKHO-CIOUCTHIC TUTACTHKHU. —
N3a. 2-e. nepepad. — M.: JlecH. mpom., 1978. —328 c.

3. Kocrepuna T.H., Kanuauna JI.C. XuMudeckre METOIBI UCCIICIOBAHUS CHH-
TETUYECKUX CMOJ U mactudeckux macc. — M.: 'HTH xum. mut-per, 1963. — 283 c.

4. 'amoBa M.A. XuMusl, TEXHOJIOTUSA U NMPUMEHEHHE CUHTETUYECKUX MOJIUME-
poB. / Meronuueckue ykazaHusi K JaboparopubiM padotam. — CII6.: CIIGIJITY,
2010. — 44 c.

5. ®U3UKO-XUMUYECKUE OCHOBBI 00pa30BaHUs JAPEBECHBIX IUIUT: METOJ. YKa3a-
HUs K JaboparopH. mpaktukymy / Coct. B.B. Bacunbe, U.A. T'amoBa. — CII6.:
CIIGI'JITA, 2008. — 25 c.

6. TOCT 9959-80 «AmunomIacTel. TeXHMUECKHE YCTOBHS.

7. Poddasne O. Beigenenue gopmanpiaeruia u3 JIpeBECHOCTPYKEUHBIX IIIUT:
[Tep. c vem. / ITox pen. A.A. Dnsbepta. — M.: Dxonorus, 1991.

8. HukomnaeB A.®., Kpsokanosckuii B.K., Bypnos B.B. u ap. Texnonorus mo-
JUMEPHBIX MaTepuajoB: ydyeOH. mocobue moxa obul. pen. Kpesokanosckoro B.K. —
CII6.: ITpodeccus, 2008. — 544 c.

YK 677.026.4: 677.08

IIpornosupoBanue Gpu3NKO-MeXaHUYECKUX CBOMCTB HETKAHBIX MATEPHAJIOB,
HU3IrOTOBJICHHBIX IIyTEM ropsiyero mpeccoBaHus

1 2
EJL 3umuna , U.M. I'powies
1 . . .
Bumebckuii cocyoapcmeennviii mexHonio2u4ecKuli yHugepcumen,
2
OAO «Bumebckopesy

C nomowbro NOIYUeHHbIX MamemMamudeckux Mooeiell MOXCHO Onpeoeiums xd-
pakmep GIUAHUSA KAHCO020 PaKmopa Ha C80UCMEA NOJLYUAEMbIX MAMEPUAios, U, npu
COBOKYNHOCMU 8ceX (haKkmopos, onpeoeiums ONMmuMdaibHble YPOSHU @OAKmopos
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0680718%1/{661}01/[41/06 nojiy4ernue HenKdaHnblx mamepuailos, nojay4eHHblx cnocobom npec-
COBAHUSL C 3A0AHHBIMU CEOLCMBEAMU

KiiroueBble €j10Ba: TEKCTUIBHBIE OTXO/IbI, HETKAHBIE MAaTEPUAJIbl, YTHIN3ALHS OTXO-
JIOB, JEKCTPUHOBBIN KJIEN

[To cpaBHEHUIO C TPaTUIIMOHHBIMH CIIOCOOAMHU MPOU3BOJACTBA B TEKCTHIIBHOM
NPOMBIIIICHHOCTH (TIPSIGHUEM M TKAQ4eCTBOM) MPOU3BOJICTBO HETKAHBIX MaTepua-
JIOB OTJIMYAETCS MPOCTOTOM TEXHOJIOTUH, CJIEI0BATEIbHO, MEHBIIIMMH KallUTaIbHBIMU
U TPYIOBBIMH 3aTpaTaMH, pa3HOOOpa3ueM acCOPTUMEHTA MOJOTEH, BO3MOXHOCTAMU
PAMOHAIBHOTO MCHOJIB30BAHMS PA3JIMYHOIO ChIphs, 00Jiee HU3KOW Ce0ECTOMMOCTBIO
MPOAYKIMH, BO3MOKHOCThIO MAKCUMAJIBHOW aBTOMAaTH3allMU MPOU3BOJICTBA, TO €CTh
CO3/IaHMsl TIOTOYHBIX JIMHUM U (HaOpUK-aBTOMATOB, a CaMH HETKaHble MaTepuabl
UMEIOT XOpPOIIIKEe KCIUTyaTalluOHHBIE cBOMCTBA. OCOOEGHHO aKTyaJlbHbl TEXHOJIOTHH
MOJYYEHHS] HETKAHBIX MAaTEPUAIIOB U3 BTOPUYHBIX PECYPCOB.

TexkcTunbHbIE OTXO/bI SBJISIFOTCS OJHOM M3 COCTAaBHBIX YacTe TBEPABIX OBITO-
BbIX OTXOJOB U JENATCS Ha OTXOAbl MPOU3BOJCTBA U OTXO0Hbl NoTpedneHus. Tek-
CTWJIbHBIE OTXOJbI MOTPEOIEHUS ABJIAIOTCS OJAHUM W3 OCHOBHBIX MCTOYHUKOB BTO-
PUYHOIO CHIPbS JIS OJIyYeHHUS] BTOPUYHBIX TEKCTUIIbHBIX MATEPUAJIOB.

TexkcTunbHbIE OTXOAbI NOTPEOICHUSI UMEIOT CMEUIAaHHBIM COCTAB, HE Pa3/ICIEHBI
10 TUIIaM BOJIOKOH, YaCTO 3arps3HEHbI U MPEACTABISIIOT COOO BECOBOM JIOCKYT TKa-
Hel. JIrobast TeXHOJorusl nepepadOTKU TEKCTUIBHBIX OTXOJOB JIOKHA BKIIIOYATH B
ce0sl CTaIuy MOATOTOBKY BTOPUYHOI'O TEKCTHIIBHOTO ChIPbSL.

[loaroroBka BTOPHUYHOTO CBHIPBS, MOCTYIAIOIIETO OT HACEJICHHs, COCTOWUT W3
CJIEIYIOLUX TEXHOJIOIMYECKUX OIeparuil:

— nepBUYHas o0pabOTKa U Pa3BOJOKHEHHE TEKCTHJIBHBIX OTXOJO0B (I€3MH(EK-
s, o0ecnbUIMBaHKE, COPTUPOBKA, CTUPKA, XUMUHUCTKA, PE3Ka, Pa3BOJOKHEHHE);

— IPOU3BOJICTBO MPSIKU U3 Pa3BOJIOKHEHHBIX TEKCTHIIBHBIX OTXO/0B;

— MPOU3BOJICTBO HETKAHBIX MATEPUAJIOB U3 BTOPUYHBIX BOJIOKOH.

Bonbliryto yacTh TEKCTUIIBHBIX OTXO/0B MPOU3BOACTBA U MOTPEOICHNS UCTIOIb-
3YIOT B KQUE€CTBE BTOPUYHOI'O ChIPhS MPU BHIPAOOTKE HETKAHBIX MaTepHalIOB. TexHO-
JIOTUYECKUI MPOLECC MPOU3BOACTBA TAKUX MATEPUAIIOB COCTOUT M3 TPEX OCHOBHBIX
ATAIOB: MOJTOTOBKUA BOJIOKHA (Pa3BOJIOKHEHHE, OUYMCTKA, CMEIIUBaHuE); (HopMUpo-
BaHMSI BOJIOKHUCTOTO XOJICTA, 3aKPEIJIEHUS] BOJIOKOH B XOJICTE; 00paOOTKH MOJTyYEeH-
HOT'O MATEPHUAJIA U €TO OTIEIIKH.

OaHuM M3 NEePCTEeKTUBHBIX HAIpaBiIeHUN MepepadOTKU OTXOJOB TEKCTUIIHHOU
MPOMBIIIUIEHHOCTH SIBJIIETCSI U3TOTOBJIEHUE HETKAHBIX MATEPHAIOB METOAOM TrOps-
4ero npeccoBaHus. B Hacrosiniee BpemMsi JOCTaTOYHO OCTPO CTOUT BONPOC YTHIIU3A-
UK O0TXO0J0B. JlaHHBINA coco0 Ma€T BTOPYIO JKM3Hb OTXOJIaM JIETKOW MPOMBIIIICH-
HOCTH, @ B YaCTHOCTU KOPOTKOBOJIOKHUCTBIM OTXOJ1aM. Llenn mpuMeHeHns HeTKaHbIX
MaTepuajoB, BHIPAOOTAHHBIX TAaKUM CIIOCOOOM JOCTATOYHO IIMPOKHUE: MOBBILICHHE
KayecTBa TOBApOB HAPOJHOTO MOTPEOJCHMs, PACIIUPEHHE ACCOPTHMEHTa OTEUYeCT-
BEHHBIX TEPMOKJICEBBIX MAaTEPUAJIOB M TEMIIEPATYPHOTO JUana3oHa JyOIMpOBaHHUS.

JIst U3roTOBJIEHUS! HETKAHBIX MaTe€pUajoB METOAOM TIOpSYEro MpeccOBaHUs B
Ka4eCTBE OCHOBHOI'O CBIPHEBOIO KOMITOHEHTA MPEJIaracTcsi UCIOIb30BaTh OTXObI
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CTPWKKH MCKYCCTBEHHOTO MeXa (KHON CTPUTAJBHBIN) C JIJTMHOW BOJIOKOH HE OoJiee
25 mM. JlaHHble OTXOABI OOpa3yrTCS B pe3yjbTaTe CTPUKKHA KOBPOBBIX M3ICIIUM
npousBojacTBa OAO «BureOckue KOBpbI» (KHOM CTPUTANBHBIN) C JIJIMHOW BOJIOKOH
He Oonee 10 MM. B nmaHHy0 cMech OTXOJOB BXOJAT HUTPOH, MONMAIPHUP, & TaAKKE
HIEPCTSAHbIC U KallPOHOBBIE BOJIOKHA.

Dtan co3iaHus KJIEeEeBOM KOMIIO3MIIMM SIBISIETCS OCHOBOMoJararommm. B pas-
PBIXJICHHBIE BOJIOKHUCTBIE OTXOJIbI TOOABIISIETCS KJIIEEBOW COCTaB, 3aTE€M IOJy4YEeHHAS
Macca THIATEIIbHO NEPEMEIIMBAETCS 10 OJHOPOJHOTO COCTOSIHUA. XapaKTepUCTUKA
KJICEBBIX COCTABOB MPE/CTABICHA B TAOIUIIE.

Ta6J'II/IHa - XapaKTCpI/ICTI/IKa KJICCBBIX COCTAaBOB

dusnueckue cBONUCTBA
Arperatnoe | Temneparypa,

Haumenosanue kieeBoi

KOMITO3ULIUHU o PactBopuMoOcCTb
COCTOSIHHE C
140 (T.,) He pactBopuMm B BOJie U MOIOIITUX CPE-
[Mommyperan (ITY) Kunkoe 300 (T,u,) CTBAX
[TonuBeHumnamnerar KIIKoE 28 (Tey) Habyxaet B Bojie, pacCTBOPUM MOIOIIUMU
(ITBA) g 120 (Tyy) CpeACTBaMHU
OTUICHBUHIIIALIETAT . He pacTBopuM B BOZIe ¥ MOIOIIUX Cpe/I-
(DBA) Teépaoe 80...90 (Tyy) crBax
He pacTBopuM B BOjIe U OpraHUYECKUX
[Monuatunénrepedranar Teépioe 70 (Ter) PacTBOPUTEIISAX, YCTOWYIUB K BO3JCHCT-
(I19T) P 260 (T,) BHIO KHUCJIOT M PACTBOPOB CIIA0BIX IIIEJIO-
yen
He pactBopsiercs B Bojie, yCTONYMB B
Tosmamuz (ITA) Teéproe 120,160 Maciax, OeH3uHe, pa30aBIeHHBIX U KOH-

IICHTPUPOBAHHBIX PACTBOPAX LIEI0YEH,
pa30aBJICHHBIX KHUCIOTAaX
PactBOprM B anudatuyeckux u apoma-
TUYECKHUX YIJIEBOJOPOIax, Xi1opodopme,

Jlatekc OyranueH-cTH- Kunkoe 180...225

POJIBHBIN YETBIPEXXIIOPUCTOM YITIEPOIE, CEPOYT-
Jepoe.
JlekCcTpuHOBBIN K€l Kunkoe 17...50 (Tpas) PactBopsiercs B Boje

O6o03Hauenus: T, — TEMIepaTypa CTEKIOBaHUS; |, — TEMIepaTypa IIaBIeHHS

TexHON0rnsa U3roTOBICHHS] HETKAHOTO MaTepHalia BKIIOYAeT B ce0sl CIIEAYIOIIHe
ATambl: MOJArOTOBKAa KOPOTKOBOJIOKHHUCTBIX OTXOJOB (BKJIIOUAET B c€0s1 pa3phIXJICHUE
BOJIOKHHUCTOM MAaccChl); CO3/IaHUE KJIE€eBOW KOMITO3UIIMH; (hOPMHUPOBAHHUE KOBpPA; Mpec-
COBaHHUE.

[ToryuenHnass Macca mepeHOCUTcss B opMy, B KOTOPOW NMPOUCXOIUT MPOLECC
IIPECCOBAaHMS. DKCIIEPUMEHTAIBHBIE HCCIEIOBAaHUS MPOBOAWINCH HA SKCIEPHUMEH-
TaJlbHOW ycTaHOBKe — ropstunii npecc tuna 2111'-500. B kauecTBE OCHOBHOTO ChIphE-
BOI'O0 KOMITOHEHTA MPUMEHSJICS KHOI CTPUTAIbHBINA, B KAUECTBE KJIEEBOTO COCTaBa —
JIEKCTPUHOBBIN KIIEH.

Jlnst onpeneneHus ONTUMAIBHOTO COJIEPKaHUSI pacTBOpa CBS3YIOIIMX DJIEMEH-
TOB B COCTaBe HETKAHOI'0 MaTepuaia ObLI MPOBEIECH SKCIEPUMEHT IO HCCIIEJOBAHUIO
3aBUCUMOCTH OCHOBHBIX (PM3MKO-MEXaHWYECKUX MOKa3aTesiel MOJIOTHA OT MPOIEHT-
HOTO COJIEp>KaHUs B CMECH KJIesl U BOJIOKHUCTOW MacChl.
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B kauecTBe BXOAHBIX MapaMeTPOB ObUTH MPUHSTHI:
X1 — copepxkaHue JEKCTPUHOBOTO Kies, %o;

X,— teMnieparypa popmupoBanus, %.
Hccnenyemble mapaMeTpsl:

Y1 — ITOTHOCTH MaTepHana, Kr/M;

Y, — npezaen npoyHocTH npu u3rude, Mlla;

HccenenoBanns npoBOAWINACH O IU1aHy KoHO.

[To xaxaomy omnbITy moaydeHo 50 oopasios. B madoparopun OAO «Burebdck -
peB» ObUIM OmpenesieHbl OCHOBHbIE (PU3MKO-MEXaHWYECKHUE MOKa3aTeau IMOJIOTEH:
IUIOTHOCTB, MPEEN MPOYHOCTH MpU U3ruode, pazdyxanue. PaccunTansl cpeHUE 3HA-
yeHusl nokasareneil. [lomydyenHsle pe3ynbrartel 00padoTansl Ha OBM npu nomormu
nporpammsl «Statisticafor Windowsy.

JI1st IIIOTHOCTH MaTepuaia NojgydeHa Ciaeayromas MOJAEb:

Y, = 603,8 + 3,56X; + 0,96X, — 0,42X? — 0,61X2X,. (1)
J{nst mokaszarenst mpeen NpOYHOCTH IIPU U3TUoe:
Y, =212+ 0,23X; + 0,07X, — 0,11X, X, — 0,24X?, (2)

AHanu3upys NOJIy4eHHBIE MOJENIH, MOXHO CHENIaTh BBIBOJ O TOM, YTO IUIOT-
HOCTh Marepuana (Y;) U MpOYHOCTh NpHu U3ruode (Y,) MOBBIIAIOTCSA NPH YBEIUYECHUH
coziepkanus kies (Xi), Tak Kak yBEJIMYHUBAECTCS KOJUYECTBO CBS3BIBAEMBIX BOJIOKOH.
OnHako, 10 ONpPENEIeHHOrO Ipeaena. IT0 OOBACHAETCS TEM, YTO YBEIMYEHHUE CO-
JepKaHusl Kiesl BEAET K KPUCTAUIM3AIMK, BCJIEICTBHE YErOo YBEIUYMBAETCS XPYIl-
KOCTb TOTOBOI'O MaTepHalla, a CJIeI0BaTEIbHO IIPOYHOCTh TP U3rHde cHmxkaercs. To
K€ caMOo€ MPOUCXOJUT U C MOBBIIIEHUEM TEMIIEPATYPHI.

Takum 00pa3oM, ¢ TOMOIIbIO MOJIYYEHHBIX MAaTEMATUYECKUX MOJEICH MOKHO
OTPENETUTh XapaKTep BIUSHUS KaKIOro (pakTopa Ha CBOMCTBA IOJIy4aeMbIX Mare-
pHaJioB, a MPU COBOKYIMHOCTH BCeX (DaKTOPOB OIpPEAETUTh ONTUMAaJIbHbIE YPOBHHU
(bakTOpoB 0OECTIEUMBAIOLINX MOTYYEHHE HETKAHbIX MATEpUajOB, MOJIYYEHHBIX CIIO-
cOOOM IpEeCCOBaHUS C 33JJaHHBIMU CBOMCTBAMH.

YJIK 658.562:674.815

AJITOPUTM BHEJAPEHUS HAWITYUYIIUX JOCTYIHBIX TEXHOJOTUI B CTAHIAPTH3ALNH
TPeOOBaHUI XUMHYECKOH 0€30IACHOCTH IPeBEeCHbIX MATEPHUAJIOB U Meden

B.A. bBapoonoe
000 «Jleccepmuxa»

Packpvisaemcs mema enedpenusi HOBbIX MEXHONO2UL NPOUZBOOCMBA OPEBECHBIX
KOMNO3UYUOHHBIX MAMEPUaios, No360IAI0WUX 0becneuums coomeemcmaue npooyK-
YUU COBPEMEHHbIM HCECMKUM MpebosaHuam K 3Kkonoeudeckou 6ezonacvocmu. Co-
oowaemcs 06 onvime, HaxonienHom 8 OO0 «Jleccepmuxay no cmanoapmuzayuu u
cepmughuxayuu moeapuvix OpesecHviX mamepuanos. Ilpusooumces ancopumm 6He-
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OpeHUs HAULYYUUX OOCMYNHBIX MEXHOJI02ULL HA NPUMepe 86e0eHUs HUZKOMOKCUYHBIX
opegecHbIX naum u gauepsl Kiacca smuccuu popmanvoecuoa EO,5.

KawueBble cjI0Ba: IPEBECHBIC TUIUTHI, QaHepa, CepTUPUKAIMS MPOAYKIIUU, CTaH-
JapThl Ha IPEBECHBIC ITUTHI, BHEIPCHUE HOBBIX TEXHOJIOTHIA, TPEOOBAHUS K TOKCHY-
HOCTH, dMHCccUs popManbpaerua.

B nos6pe 2018 roma nmox srunoii [lpasurenscrBa Poccuiickoit denepannu Obi1a
npoBeneHa «MexIyHapoaHasi BBICTaBKa-(hOpPyM HAWIYUIIMX JTOCTYITHBIX TEXHOJIO-
ruit». OCHOBHOH II€NIbIO 3TOTO (opyMa SBIISIIOCH CO3/IaHUE YCIOBHM JJIsl peatn3aliiu
CTpaTEerM4ecKux 3aJady rocyJapcTBa MO TEXHOJOTHYECKOW MOJCPHHU3ALNKU OTpaciiei
HallMOHAJIBHOW 3KOHOMHUKHM U TIOBBIIICHHS KauecTBa >KU3HM HaceneHus Poccun. B
2018 r. BbICTaBKa-(POpyM OTIIMYATIACH COJACP)KATEIHbHON MOBECTKOW JEIIOBOM Mpo-
rpaMMBbl, B paMKax KOTOpO# cocTosiock Oosiee 30 MeponpusaTHii, B T.4.: CTpaTeruye-
CKHUE€ CECCUH; TMaHEeJIbHBbIE JMCKYCCHUU; KPYTJIbIE CTOJBI, MPOTHO3 CECCUU; OU3HEec-
KOy4uHTY. B "acTHOCTH, OBLT MTpOBEeNEH OU3HEC-KOYUMHT Ha TeMy: «Jlecompomplii-
JICHHBIM KOMIUIEKC — 0ajlaHC MEX Iy SKOHOMUKOU U dKoJoruei». O0cyx aeHue 3arpa-
TUBaJI0 MPOOJEMBbI COCTOSHUSI M OOECIEYEHUs] XUMUYECKON 0e30macHOCTH (9KOJIO-
TUYHOCTH) IPEBECHBIX IUIUT, (paHephl U MEOECIIH.

[Io naHHBIM MUHUCTEPCTBA MPUPOJTHBIX PECYPCOB U DKOJIOTUM HA BHEIPEHUE
HAaWJIy4IINX JOCTYMHBIX TexHOJorui 10 2021 r. mnanupyercsa notparuts 600 mup.
pyOuieit, u3 koTopsix Ha 2019 1. — 10 Mipa. pyosieit.

OcHoBaHWEM JI1 BHEAPECHUS HAWIYUIIUX JOCTYMHBIX TEXHOJIOTUH B CTaHAap-
TU3ALMUA U COOJIIOICHUHU TPEOOBaHUM FKOJIOTMUECKOM 0€30MacHOCTH APEBECHBIX Ma-
TepuanoB u Medemnu siBisieTcs onbIT padotel OO0 «JleccepTrkay, MpUOOPETEHHBIN 3a
nepuoji ¢ 1992 r. u OCHOBaHHBIN Ha:

— JIEATENTLHOCTH HCTIBITATEILHOM JTA00PATOPUH JPEBECHBIX IUTUT U (aHephl U
opraHa mo ceprudukanuu jeconpombinuieHHoW mpoaykuuun OO0 «JleccepTukay,
aKKpenuToBaHHbIX 10 KkputepusMm craaaproB ['OCT ISO/MOBK 17025 wu
['OCT P ISO/M3K 17065, umeromux Ha npoTspkeHuH 10 JIeT OmbIT COTPYTHUYECTBA
c uHcTuTyToM HccienoBanus npeBecudbl WKI (I'epmanust) u ¢pupmsr IKEA (I1IBe-
1[MsI) TIO MOJTBEPKICHUI0 MEXaHUYECKOW U XUMHUYECKOW 0€30MacCHOCTU APEBECHBIX
IUTUT U (PaHepbl, MOCTABISIEMBIX POCCUUCKUMH mpeanpustusiMu B ctpanbl EC u B
CIIIA;

— "Hamnuun y OO0 «JleccepTrka» KOHTPAKTa C UHCTUTYTOM HCCIIEAOBAHUS JIpe-
Becunbl WKI (I'epmanus) no mposenenuto skcnepramu QOO «JleccepTuka» mect-
HbIX HHCnekui Ha 10 poccuiickux npennpusatusax no cucreme CARB-perynuposa-
Hus u CE-MapkupoBKuy;

— Hamuuuu B coctaBe OO0 «JleccepTuka» 2-X CHEMUAIUCTOB OOYYCHHBIX U
cepruduipoBanHbix co croponsl WKI 1o HOBO# cucteme ceprudukanuu ape-
BECHBIX KOMIIO3UIIMOHHBIX MaTepranoB Arentctea EPA (CIIA) [1] mo xumuueckoit
Oe3omacHocTH Ha TpaBo mpoBoAuTh oT uMeHH WKI ¢ 2018 roma MecTHbIC MHCIICK-
IIUU Ha POCCUUCKUX MPEINPHUITHSIX, TTOCTABJISIONINX JIPEBECHBIE IUTHI U (aHepy Ha
AKCTIOPT;
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— OCHalleHuu wucnbITatensHoi naboparopun OO0 «JleccepTuka» arrecToBaH-
HBIM JIa0OpaTOPHBIM 000PYIOBAHUEM — KaMepaMU KJIMMATUYECKUMHU JJIsi ompesee-
HUS MUTpaliu GopMalibJIerua U IPYruX BPEIHBIX JIETYYUX BEIIECTB U3 JIPEBECHBIX
MartepuasioB 1 mMebean oobémom 500 1; 1000 15 30 M o ISO 12460-1, EN 717-1,
['OCT 30255-2014; mpubopamu ra3oBOTO aHajiu3a OJHOKAMEPHBIM M JAByXKamep-
HeiM 1o ISO 12460-3, EN 717-2, TOCT 32155-2013; nepdoparopamu aJis orpe-
JIeJICHUsT cojiepKaHusl (popMalibJeruia B JpeBecHbIX mutax u (anepe mo EN 120,
T'OCT 26768-2014; xamepamu 06béMoM 200 THTPOB U 7 M° Ul KOHAHIHOHHPOBA-
HUsl 00pa3uoB apeBecHbix MatepuanoB no ['OCT 10633-2018; xamepoil nepemeH-
HBIX TemrepaTyp ¢ mnpenenamu wucnbitanuii or —40 °C go +100 °C mo
['OCT 32399-2013 myis mpoBeAcHUS IMUKINYCCKAX HUCIBITAHUN (haHephl U JpeBec-
HBIX IUIAT; TOJHBIN KOMIUIEKT aTTECTOBAaHHOTO B cucteme Poccrangapra smaboparop-
HOTrO 00opyaoBaHus u3rotosneHHoro B [IIBennu, Asctpun, bensruu, CIIA, Poccun
JUISL TIpOBEACHUS (PU3UKO-MEXAHUYECKUX HCTBITAHUN JIPEBECHBIX IUUT U (PaHephl,
HAIOJIbHBIX MOKPBITUH, IEKOPATUBHBIX CTEHOBBIX IMaHENEH U T.I. COTJACHO 00JIacTu
akkpeaurtauu 1T

— pa3paboTaHHoil ¥ BHenpEHHOUM KoHienuu HopMUpoBaHUs BhIJEICHUS GOp-
MaJlbJIETUJA U APYTUX BPEIHBIX JIETYYMX XMMUYECKUX BEIIECTB U3 JIPEBECHBIX IUIUT,
danepsl u mebenu [2]. Konuenmus noixyyuna ogo0OpeHre U MOAJIEPKKY CO CTOPOHBI
skcreptoB WKI u IKEA Bo BpeMst TpoBeEHUSI BMECTE C HUMU CEMUHAPOB B 2016 u
2017 rr. B r. OOHHHCKE;

— OIbITE MIPOBEJICHUS UCTIBITAHUM, CEpTUPUKAIIUN U JACKIAPUPOBAHUS MPOAYK-
IUU aepeBooOpaboTku u mMebenu, HauuHas ¢ 1992 r. nmo Hacrosiee Bpems, o 935
3asiBKaM OT MPOMBIIIJICHHBIX NPEANPUITHI U TpeANpUHUMATENECH;

— JIaHHBIX MOHUTOPHUHTA PKOJIOTMYECKON 0€30MacHOCTH JPEBECHBIX IUIUT, PaHe-
pbl U MeOeIU Mo pe3yJibTaTaM UCTIBITAHUM, TPOBEAEHHBIX PETHOHAILHBIMU Y TIpaBJie-
HusMu PocniorpeOHam30pa U B aKKPEAUTOBAHHOW HCIIBITATENHHOM JTaOOpaTOpUn
000 «Jlecceptukay [3];

— BO3MO>KHOCTH paciidpenus, mo pesyiabraram paborsl OO0 «JleccepTrka» Ko-
JMYECTBA POCCUMCKUX TPEANPHUATHN, MOCTABISIOMMX (paHEpy, JPEBECHBIC TUTUTHI B
ctpanbl EC u CHIA mo tpeGoBanusM HOBOM cucteMbl ceptuduranuu EPA. O6nEm
nocTaBku ¢daHepsl poccuiickumu npeanpusatusimu B ctpanbl EC u CIIA, no pa3HbiM
oIleHKaM, cocTaBiigeT B npeaenax ot 70 g0 90 % exerogHo ot oo61ero oobéMa mpo-
n3BoJicTBa B PD;

— OPraHU30BaHHBIX U MPOBEAEHHBIX OOIIECTBOM C OTPAaHUYEHHOW OTBETCTBEH-
HOCTBIO LIeHTpoM Mo cTaHaapTU3alMK JECONPOMBINIIIEHHOW mpoaykuuu «Jlecceptu-
ka» (OO0 LCJI «JleccepTuka») Iis 3THX LEJEH IBYX MEXKIYHAPOAHBIX CEMUHAPOB
MO CIEAYIOIIMM HarpaBieHUsIM — «JpeBecHble MaTepualbl: TpeOOBaHUS U cepTUPU-
karusi B EBponie, Poccun, CIIIA»; «BHeapennue HOBOM cuUCTeMBbI cepTudUKaius ape-
BECHBIX KOMITO3UIIMOHHBIX MaTepranoB — EPA «AreHTCTBa Mo oxpaHe OKpYyKarolleu
cpeant CIIA» [3], ¢ 00mmuM 4nciioM y4acTHUKOB ceMuHapoB Oostee 150 uenosek. 1o
UTOTaM yKa3aHHBIX CEMHUHAPOB HAMU W3J/IaHbI JIBa COOPHUKA HAYYHBIX TPYAOB 00be-
MoMm 6osee 500 cTpanuil.
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— B3aUMOBBITOJIHBIX JTOJTOCpOouHBIX oTHomeHUsXx OO0 «Jlecceptuka» ¢ ¢up-
Mot IKEA, kotopas B 2008 roay mpusHajia ucnblTaTelbHYI jJadoparoputo OO0
"Jlecceptuka" B uucine 35 ucneITaTeNbHbIX JIabopatopuii ctpan EC Ha npaBo TecTu-
pOBaHUs JIPEBECHBIX IUTUT U (paHephl Ha cojaepxaHue (BbiaeseHue) hopmanbaeruaa
nepdopaTopasiM MeTo1oM 110 EN 120 1 MeTo0M razoBoro aHaimsa mo EN 717-2.

K coxanenuto, B Poccun Ha meOenb npuHAT TexHudecKuid periamMeHT, U OHa
JOJDKHA TIOJUIeKATh CTPOrOMY HaJ30py, a OOJIBIIMHCTBO KOMIUIEKTYIOIIMUX JJIsi Me-
oemu, kpome danepsl, HekoTOopbix TUTOB JICII, JIZICII HE moiexkat maxxe AeKiIapu-
poBanuto. Ha Bompoc, «mouemy Tak», papadorunku TP TC 025/2012 orBeuarot:
«Takas Hallla poccHiickasi KoHIenuus». Hanuio, HeBbIMONIHUMAs 3ajladya — CO3/1aTh
Mebenb ¢ ypoBHEM MHTpauuy GpopManbaernaa Meree 0,01 Mr/M°, He UMes: MaTepHa-
JIOB, BXOJSIINX B MEOEIbHOE U3/IETHE C MOJJOOHBIM YPOBHEM MUTpaluu (popmainbie-
ruja;

— YCWIMSX TIO OCHAIEHUIO POCCUMCKUX MPEANpPUATHIA OO0OpYyAOBaHUEM IS
KOHTPOJIsL SMHUCCUH (hopMaiblieTuaa U3 ApeBecHbIX Marepuaios. Tak, ¢ 2008 r. mo
Hacrosiee Bpems, OOO LCJI «Jlecceptukay pazpaboTano MPOEKTHYIO, TEXHOJIOTU-
YECKYI0 M HOPMATHUBHYIO JOKYMEHTAIMI0, MU3rOTOBUJIA W IOCTaBWJIA POCCUHCKUM
npeanpusaTusaM: 75 npubopos razosoro ananuza mo EN 717-2, TTOCT 32155-2013, B
TOM 4ucJe, 3 AByXKaMepHbIX Mpubdopa; 12 kimMaTthuyeckux kamep (pa3iaudHoro o0b-
ema ot 0,225 mo 1 M°) 1151 onpeeneHns sMUcCHE (pOPMANBACTHAA U APYTHX BPE-
HBIX JIETYYUX XMMUYECKHX BEIIECTB; 3 Kamepbl o0béMoMm 200 autpoB u 7 M s
KOHJIUIMOHUPOBaHUS 00pa3oB apeBecHbIXx MaTepuasioB o 'OCT 10633; 50 nep-
dbopatopos o EN 120, TOCT 276782014, a Takyxe UMEIOTCA 3asBKU JJIs1 TIPOJI0JI-
YKEHUs MOCTAaBOK JIA0OPATOPHOro 00OpYyAOBaHUS U OKa3aHUsA YCIYT IO €ro BHeIpe-
HUIO U oOciyxuBanuto. Kctatu, mpubopsl ajist skcTpakuuu dhopmanbiaeruaa (nepdo-
paTopbl) HAMH MTOCTABJICHBI MPEINPUATHUAM MO MPOU3BOACTBY APEBECHBIX ILIUT U ¢a-
Hepsl Pecnyonuku benapyce, Ykpaunsl, Poccuiickoit deneparuy;

— pa3pabotke 3a nepuos ¢ 2011 roga u mo HacToOsIIEe BpeMs 10 WHUIIMATUBE U
npu HenocpencreeHHoM ydyactuu OOO LCJI «Jlecceptrka», Mpu METOAMYECKOM U
(dbuHaHCcOBOM oOecrieueHNN TeXHHYECKOro KOMHUTETa 1Mo cranmapru3anun — TK 121
«IInuTel ApeBECHBIE», B COIPYKECTBE C MEPEIOBBIMH POCCUICKUMU MPOMBIIIECHHbI-
MU TipeanpuatusmMu 6onee 25 mexrocynapctBennbix crannaptoB (I'OCT) u Hanmo-
HainbHBIX cTannapToB (COCT P), rapMOHU3HPOBAHHBIX C AHAJIOTMYHBIMU CTaHIapTa-
Mu EN Ha 5econpoMbIIUIEHHYIO MNPOAYKLHIO, B3aUMONOCTABISIEMYIO CTpaHaMU
Coro3a HezaBucuMbix rocynapets (CHI') u sBisromiyrocss mpeaMeToM 3KCropTa—
umrnopta. [Ipu 3ToM HEOOXOAMMO OTMETHTh, YTO HaM CTOMJIO OOJBIIUX YCHIIUMA
BkimounTh B 'OCTHI Ha IpeBecHble MINTHI U (aHepy eBponeiickuii HopmaTus El c
ypoBHeM smuccun dopmanbaernaa 0,124 mr/m® Bosayxa, T.K. paHbIIe COACPKAHIE
dbopmainpieruia B CTaHAApTaX HOPMHUPOBAJIOCH TOJBKO JJisi epdopaTopHOro METo-
na. B coBpemennbix ['OCTax Ha qpeBecHbIC TUIUTHI U (DaHEepy comep aTcsi HOpMaTH-
BBl TI0 (pOpMATBACTULY, KOTOPBIE OIEHUBAIOTCS: MephOpaTOPHBIM METOOM, KaMep-
HBIM METOJOM M METOAOM ra30BOro aHaimuza — a1 kinaccos dsmuccuu E0,5; E1 u E2.
A B 'OCTs1 Ha danepnyro npoayknuto, u JIBIT Mokporo crmoco6a mpousBOACTBa,
yrBepknéunbie B 2018 r., BriepBbie BKI0OUYEH Kiace E0,5 ¢ ypoBHem murparu (op-
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masbaeruaa ve 6onee 0,01 mr/m>. CrpaBeyInBO OTMETUTH, YTO (PAKTUUECKOE BhIJIE-
nenue ¢opmanbiaeruaa u3 daneprl, ocooenHo mapku OCD, ga u mapku OK, B mno-
JABJISIONIEM OOJIBIIMHCTBE CIIy4aeB, COOTBETCTBYET 3TOMY HOpMaTuBy. B oTiuuue
oT EnuHbIX caHuTapHbIX TpeOoBaHU TaMOKEHHOTO CO03a, COTJIACHO KOTOPBIM TO/I-
HOM K MCIIOJIb30BAHUIO SIBIISIETCSA MPOIYKIUS C BEIIMYMHON dMUCCUU (HOopMaIbIeruia
ne Gonee 0,01 mr/m®, 8 TOCTax peaycMOTpeHsl Tpu kinacca smuccun: E0,5; El; E2,
4TO JAET BO3MOXKHOCTb MPEANPUITHIO MOIYYUTh CEPTUPUKAT HA TPOIYKIUIO W/ WIH
3apErucTPUPOBATh JEKIApaIM0 O COOTBETCTBHM M HMCIOJB30BaTh BECh O0OBEM BBI-
mycKaeMou MPOAYKIUU 7Sl pa3iIMuHbIX obnacteit e€ ucnoiap3oBanus. Bot B uém 3a-
kimoyaercd npeumyinectBo 'OCToB B cpaBHennn ¢ Equnbivmu tpedoBanusimu TC.

Oco0eHHOCThIO UCCIIEIOBAaHUIM TOKCUYHOCTU JPEBECHBIX MarepuanoB B ObY3
ABJIIETCS TO, YTO 3TH YUPEKJIECHUS MPOBOJAT UCHBITAHUS MIPU TEMIIEPATYPE BO3AyXa
B kamepe: T = 20 °C u T = 40 °C cornmacio MY 2.1.2.1829-04. TlosTomy, maxe
JBII moxporo croco0a nMpou3BOJCTBA UMEIOT CYIIECTBEHHOE HECOOTBETCTBHUE Tpe-
OOBaHUSIM.

K yucny cranmapros, pazpadoranusix OOO LCJI «JleccepTukay», comepxa-
MHUX TpeOOBaHUS MO XUMHUYECKOW OE30MaCHOCTH JPEBECHBIX IUIMT, B YAaCTHOCTH,
YPOBHS cofiepaHus/BelieaeHus popManbaeruaa 1 kiacca smuccun E0,5 u mero-
JlaM KOHTPOJISL COJEpKaHuUs/BblIeTICHUS (POPMaIbIEIH]1a OTHOCSITCS:

I'OCT 32399-2013 «Ilnutel JpeBECHO-CTPYKEUHBIE BIarocromkue. TY»
(EN 312:2010);

['OCT 32398-2013 «Ilnutel npeBeCHO-CTpYKEUHBIE OTHECTOMKHE. TY»
(EN 13986:2004);

['OCT 32567-2013 «IlnuTel IpeBECHBIE C OPUEHTUPOBAHHOU CTPYKKOH. TY»
(EN 300:20006);

['OCT 89042014 «IInutel IpeBECHOBOJIOKHUCTBIE TBEPABIE C JTAKOKPACOUYHBIM
nokpeitTueM. TY» (EN 13986:2004);

['OCT 4598-2018 «IlauThl IpeBECHOBOJOKHUCTBIE MOKPOTO CIIOCO0a IMpPOM3-
BozcTBa. TY» (EN 13986:2004), B3amen 'OCT 4598-86;

[Tpoext 'OCT «I1nuThl IpeBECHOBOJIOKHUCTHIE CYXOTO CIOCO0a MPOU3BO/ICTBA
TBEpbIE U NONTYTBEPAbIE. TeXHUYECKHE YCIOBUS», yTBepxkaeHue B 2019 rony;

['OCT 302552014 «Mebenb, npeBecHbIE W MOJIUMEPHBIC MaTepuaibl. Meton
BbIICNIeHHUST (hOpMalIbJIETHAa U JPYTUX BPEIHBIX JIETYYHMX XUMHUYECKHX BEIICCTB B
kuMatndeckux kamepax» (ISO 12460-1:2007, EN 717-1:2004),

['OCT 32155-2013 «IInutsl apesecHbie U (anepa. OnpenesneHre BbIACICHUS
dopmanpaerua MmetoaoM razoBoro ananmsa» (ISO 12460-3:2008, EN 717-2:1994);

['OCT 27678-2014 «Ilnutsl npeBecHoO-cTpyxkeuHble U (anepa. [lepdoparop-
HBI MeToj onpeneneHus coaepxkanus dopmanpaeruga» (EN 120:1992)»; sto me-
TOA, KOTOPHIM MAaKCHUMaJlbHO OCHALIEHbl MW TMOJIb3YIOTCA BCE MPEANPUSITHSI-
W3TOTOBUTEININ JIPEBECHBIX IUTUT U (PaHEphI IPH MOATBEPKICHUH MPOAYKITUN KilaccaM
smuccun dpopmanpaeruaa E0,5; E1 unu E2, mosToMy 0TKa3bIBaThCsl OT MUCIOIB30Ba-
HUS Ha MPEANPUSATUSIX STOTO METO/1a — HE 00OCHOBAHO.

WMuunmaTtBa 1 HEMOCPEICTBEHHO pa3paboTKa KOMILJIEKCAa HOBBIX MEXKIOCyaap-
CTBEHHBIX CTaH/IAPTOB HA JIPEBECHBIE MAaTE€pUAIIbl U METObl TECTUPOBAHUS HX XapaK-
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TEPUCTUK TMOATBEPKIAET OCBEIOMIIEHHOCTh U TEXHUYECKYIO KOMIIETEHTHOCTh CIie-
[MAJMCTOB UCIBITATENbHOU JTabopaTopuu JpeBecHbIX MUT U (anepsl OO0 «Jlec-
CEepTHUKaY, MPETEHIYIONIEH Ha aKKpeAUTAlMI0 B MexayHapoaHoil cucteme MJIAK B
BOIIPOCAX YPOBHSI XMMHUYECKON M MEXaHWYECKOM 0e30MacHOCTU MPOIYKIIUU JEPEBO-
00pabOTKH C 1EJIbI0 MPU3HAHUS HAIIUX MPOTOKOJIOB UCIIBITAHUI Ha MEXITYHAPOIHOM
YPOBHE.

Ha ocHoBe ombiTa, umeromerocst B OO0 «JleccepTuka» 1o uccieoBaHUIO TOK-
CUYHOCTH JPEBECHBIX MATEPUAJIOB, CIEIYET aKI[EHTUPOBATh BHUMAHUE U3TOTOBUTE-
JIel IPEeBECHBIX TUIAT U (haHEePhI HA METOAOJIOTUN BHEIPEHUS HAMITYUIINX JOCTYITHBIX
TEXHOJIOTUH C UCIOJIb30BAHUEM MEXaHU3MOB cTaHiapTuianuu. HeoObxoammo ucxo-
IUTh U3 Toro, uro kpome I'H 2.1.6.3492—17 «I1JIK 3arpsi3Hsitomnx BEIIECTB B aTMO-
chepHOM BO3MyXe TOPOACKUX W CEIBCKHUX MOCeIeHu» (¢ m3MeHeHusiMu Ha 31 mas
2018 roga) ypoBeHb TOKCUYHOCTH MOJUMEPCOJEPKAIIUX CTPOUTEIBHBIX MaTepua-
JIOB ¥ MeOEIU perjaMeHTUPYETCS CIASAYIOIMUMHA HOPMATUBHBIMU JTOKYMEHTAMH:

— paznenoM 6 «TpebGoBaHus K TOJUMEPHBIM U TMOJIUMEPCOACPKAIIUM CTPOU-
tenabHbIM Matepuaiam (IICM) u mebenu» EquHBIX caHUTapHO-TEXHUYECKUX HOpMa-
tuBoB (ECTH), npunsiteix EBpA3dc B 2010 r., B coorBeTcTBUU ¢ pa3a.l «O6mactb
npuMeHeHus1 onpexaenser, uro «Hactosimue TpeOoBaHUS PpacCIPOCTPAHSIOTCS Ha
[ICM, npuMeHsieMble NPU TPOCKTUPOBAHUU, CTPOUTEIHCTBE U PEKOHCTPYKUUHU 37a-
HUWA U COOPYKEHUI», UTO YKAa3bIBAET HA OTCYTCTBHUE COOTBETCTBYIOIIETO PETYJIHUPO-
Banus [ICM kak npoAyKuuu (IpeBECHBIX TUIUT U (aHepbl), UCIOIb3yEeMOU Il IPO-
W3BOJICTBA MEOECIIH;

— TP TC 025/2012 «O 6e30nacHOCTH MEOETBHON MPOIYKIIUN.

AHan3 3apyOeXHBIX CTaHAAPTOB Ha JPEBECHBIE MaTepuasbl, HaIpUMED,
EN 13986:2015, nmoka3piBaeT, 4TO0 B HUX HOPMHUPYETCSA TOJBKO HOPMa BBIJICICHUS
dbopmanpaeruaa aius kinaccoB smuccun E1 u E2. Ilpu aTOoM, 3HaueHHUe SMHUCCUU IS
kinacca E1 ipu kaMmepHOM MeTo/ie onpeeiieHus: cocTaBiseT — He 6onee 0,124 MF/MS,
a B Ommkaitimme Tpu rona B EC mnanupyrot BBectr HopMmatuB E1 Plus ¢ Hopmoii BbI-
nenenust hopManbaeruna — ue 6oxee 0,08 mr/v°. [lo nrnnuatuse 000 LICJT «Jlec-
ceptuka» ¢ 2012 rona B MEXrocyJapCTBEHHBIX CTaH/IAPTaX HA IPEBECHOCTPYKEUHBIE
U JIPEBECHOBOJIOKHHUCTHIE TUTUTHI BBEJICHBI HOPMBI BBIJIETICHUS (popMmaibaeruaa rap-
MOHHU3UPOBAaHHBIE C HOpPMaMu €Bpomeickux craHgaptoB, a ¢ 2018 roma B
I'OCT 3916.1-2018, TOCT 3916.2-2018, 'OCT 8673-2018, TOCT 4598-2018
BIIEPBBIC BBEJEH KJlacc aMuccuu popmanbieruaa u3 (aHepbl U JIPEBECHOBOJIOKHU-
cteix it E0,5 ¢ HopMoit Beienenust He 6osiee 0,01 MF/M3, YTO BOCTPEOOBAHO U3rO-
TOBUTEJISIMU MEOENBHBIX U3JIENIUNA C aHAJIOTUYHOW HOPMOU BhIJeNeHus (popMabe-
ruga cormacHo TP TC 025/2012. CnenyeT oTMETUTb, YTO MO JaHHBIM McnbITaresns-
Hoil madoparopun OO0 «Jlecceptuka» 6omee 95 % danepubix npeanpustuii PO usz-
TOTOBJISIFOT TIPOAYKIIUIO Kiacca amuccun popmanpaerunaa El, 1.e. Ha ypoBHe He 00-
nee 0,124 mr/m°, B T0 Bpems, korga mo ECTH mis MaTepualioB i CTPOHTEIbCTBA
yTa HOpMa cocraBisier He Goxee 0,01 mr/m°. U3sBectHO, 4TO (haHepa M APEBECHBIC
mwutel (JCII, ABII, MDF, OSB) mupoko HUCHOJB3yIOTCA U B CTPOUTEIHCTBE U B
npousBojicTBe Mebenu. [loaTomy, Ha IpakTUKE, OBIBAET CIIOKHO OTIWYUTH HA MPEI-
NPUSATUU — Kakas MapTUs TaKOW MPOIYKIMU OyNeT HampaBlieHA B CTPOUTENIHCTBO, a
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Kakasi — Ha Tpou3BOACTBO MeOenu. B cBs3u ¢ atum PocnorpeObHam30p pekoMeHayeT
MeOeIbHBIM MPEAIPUITUSIM UCIOJIB30BAaTh MEXaHU3M OTOOpa MaTEpPUANIOB C YUETOM
HAWJTYYIINX JOCTHKUMBIX (IOCTYIHBIX ) TEXHOJIOTHM.

AJTOPUTM BHEAPEHUS] HAMIIYYIIUX JOCTYMHBIX TEXHOJIOTMI HAa MpUMepe BBe-
JIEHUsI HU3KOTOKCUYHBIX JPEBECHBIX IUIUT U (paHepsl kiacca EO,5 ¢ ypoBHeM amuc-
cun opmanbaernaa He Gonee 0,01 MI/M® B CTPOHTEIBCTBE M MPOM3BOACTBE MeOEH
C MCTOJIb30BaHUEM CTAHIAPTU3ALMH 3aKITIOYAETCS B CICAYIOLIEM:

— mocne myOnuKauu Ha caifite Pocctannapra nHpopMauu o NpuHATHN HOBOTO
crangapra, Hanpumep, [OCT 3916.1-2018, I'OCT 3916.2-2018, I'OCT 8673-2018
i 'OCT 4598-2018 criennanucTel NPEANPUITHS U3YYaIOT 3TH TOKYMEHTHI,

— IPOBOJAT aHAJIM3 TOTOBHOCTH TEXHOJIOTMYECKOTO MPOLECCa K U3TOTOBICHUIO
MPOIYKIINHU Kitacca amuccuu popmanpaeruaa EO,5;

— TPOU3BOJAT MOAOOP MPEANPHUATHH, MOCTABISIOMNX KapOaMHUIHBIC CMOJIBI C
nobaBkamu MeaamuHa [4];

— COCTAaBJIIIOT TUIAaH OPTraHU3AIMOHHO-TEXHUUYECKUX MEPONPUATUN 1O obecre-
yeHuto BHenpeHus: HoBoro 'OCTa na npoaykuuu corsacio 'OCT 1.20-85;

— MPOU3BOJAT BBIMYCK OMBITHOM MapTUX MPOAYKIMU MO TPeOOBAHUSM HOBOTO
I'OCTa;

— MPOBOJST 3aBOJICKUE HCIBITAHUS WJIM B aKKPEIUTOBAHHOW HMCIBITATEILHOM
7abopaTopuu O OMNpPENENICHUIO BBIJEICHHUS (OopMalbIerujia U3 ONBITHONW MapTUU
npoaykinu kamepHbiM MetoaoM o 'OCT 30255-2014,

— TPOBOJAT OILIEHKY PEHTA0EIBbHOCTH MPOM3BOACTBA Mpoaykiuu kiacca EO,5,
cepTU(UKAIIUIO CEPUITHO BBIMYCKAEMbIX JAPEBECHBIX IUIUT, (DaHEPHl U PETUCTPUPYIOT
JeKJIapaly O COOTBETCTBUMU.

00O «JleccepTuka)» OKa3pIBa€T KOHCYJIBTAIMOHHYIO M MPAKTUYECKYIO MOMOIIb
00O «Kpacnbiii sikopby, AO «M3ommuty, OO0 «ApxaHrenbCkuil paHepHBIN 3a-
Bo1», OO0 «ChIKThIBKapCKuil (haHEepHBIN 3aBOI» U JAPYTUM MPEANPUSITHIM 10 BHE-
JTPEHUIO HAMITYYIIUX JOCTYITHBIX TEXHOJIOTUH B paMKax OMbITa pabOT MO CTaHJIapTH-
3aliK U cepTU(UKAIIMT Ha POTSHKEHUH 25 JIET U UMEIOIIECHCS] KOMIIETSHITUH.

Jlurepartypa:

1. BapnonoB B.A. OcoOeHHOCTH HOBOW CUCTEMBI CEPTH(PUKALMHU APEBECHBIX
matepuanioB B CIIIA. // KauectBo u »u3nb. CrnienuanbHbii Boimyck, Ne 4(20), [Ipu-
aoxenue, 2018. — C. 125-133.

2. bapnonor B.A. Konnenius HOpMHpOBaHUS BbIICICHHUS (opMalbaeruaa u
JIPYTUX BPEAHBIX JETYYUX XUMHUYECKUX BEUIECTB U3 JPEBECHBIX IUIUT, (paHEephI U Me-
oemn. // KauectBo u xu3ub, Ne 1, 2014. — C. 72-82.

3. bapnonos B.A. YpoBeHb MUTpaIlMK BPEIHBIX JIETYUYUX XUMUYECKHUX BEIIECTB
U3 JIPEBECHBIX IUIUT, haHepbl U Mebenu. // Dkomorudyeckuii BecTHUK Poccuu. — M.
No 11, 2016. — C.58-63.

4. bapnonoB B.A. 3agaun mocTaBIIMKOB JPEBECHBIX IIUT U (aHephl 1o obec-
neuenuto Tpedboanuit TP TC 025/2012 «O 6e3omacHOCTH MeOETBLHON MPOTYKITUN.
// KauectBO 1 u3Hb. — M, Ne 2, 2014. — C. 63-67.
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VIIK 621.039.564

IIpou3BoaCTBO APEBECHBIX IUIUT € UCIOJIb30BAHHEM COBPEMEHHBIX
KOHTPOJIbHO-U3MEPHUTEJIbHBIX NPUOOPOB U YCTAaHOBOK Gupmbl «I'peKon»

A.I'. Bacuues
Fagus-GreCon Greten GmbH & Co. KG

Coobwaemcs 0 coOBpeMEHHbIX KOHMPOLHO-USMEPUMENbHBIX NPUOOPaAx u ycma-
HOBKAX, pa3pabomaHnuvix 8 nocieonee epems gupmoi «I peKony u nocmynuswiux na
POUIHOK OJ151 NOBbIUUEHUSL HAOENCHOCMU U 3P DEeKMUBHOCIU NPOUZBOOCMBA OPEBECHBIX
nIUM.

Karw4yeBble cioBa: BJIaroMcp, pCHTICHOBCKAsA YCTAHOBKA, TOJIIIWMHOMCEP, Ka4CCTBO
CKJICHMBAaHM:, BECCbl, CKAHUPOBAHNC ITOBCPXHOCTH, HCKPOT'allICHHUC.

CoBpeMeHHOE MPOU3BOJCTBO JPEBECHBIX IJIUT HEBO3MOXXHO 0€3 MOCTOSHHOTO
KOHTPOJISL COTEH MapaMeTPOB MPOU3BOJACTBEHHOT0 000OPYJOBaHUS U KOHEYHOM MpO-
nykuuu. Kaxaplil napamerp sBJII€TCS B KOHEYHOM MTOI€ COCTABHOM YaCThIO «O0IIei
KApTUHBI Ka4€CTBA MPOAYKIMN». BaXKHOCTh TOr0 WIIM IPYyroro napameTpa onpeaesns-
€TCsl B 3aBUCMMOCTH OT OCOOEHHOCTEH TEXHOJOTMYECKOIo IMpoliecca, OJHAKO CyIle-
CTBYIOT TaKH€ XapaKTEPUCTUKHU, KOTOPbIE BasKHBI JIJIs1 JIFOOOTO MPOU3BOJICTBA.

Jliia obecrieueHus] BBICOKOIO KauecTBa KOHEYHON NPOAYKIIMH HEOOXOIHUMO TIO-
CTOSIHHO KOHTpPOJIMPOBaTh €€ pasziuuHble napameTphl. JlabopaTOpHBIH KOHTPOJIb,
0€e3yCJI0BHO, COXpaHUT CBOE 3HaUeHUE U B OynymeM. Ho B cuity oTcraBaHust BO Bpe-
MEHH OT COOBITUH, IPOUCXOASIINX B TEXHOJIOTMUECKOM IpOLIecce, B ciIyyae HE0OXo-
JUMOCTH HEBO3MOXHO OBICTPO BMEIIATHCS B X0J1 camoro mpoiecca. [loatomy Oonee
NPEANOYTUTENbHBIM SBISIETCA (UKCUPOBAHHE MHOKECTBA MApaMETPOB BO BpeMs
TEXHOJIOTUYECKOTO MPOLECCA, TO €CTh B pekuMe oHnanH. [Ipu 3ToM oneparop nmeer
BO3MOKHOCTb KOHTPOJMPOBATHh BECH MPOLECC MOCPEACTBOM KOMIIBIOTEPA, MOIKIIIO-
YEHHOT'0 K ycTaHOBKaM. Kpome 3Toro umeeTcsi BO3MOKHOCTb MOJIKJIFOUEHHS BCEX yC-
TaHOBOK MOCPEJCTBOM MOJIEMHOM CBSI3U K oTAeNy o0ciykuBanus pupmbl «I'peKon»
B ['epmannu.

B mpouecce npon3BoacTBa OPEBECHBIX IUIAT OOJBIIOE 3HAYEHUE MUMEET BIIaXK-
HOCTh TPUMEHSIEMOW IIEeMNbl WM BOJOKHA. Ecnu marepuan OyaeT CIUIIKOM BIaX-
HBIM, TO IPUAETCS CMUPHUTHCS CO CHUKEHHEM KadecTBa rOTOBBIX IUKT. Ecnu mare-
puasi, Ha000pOT, OYJET CIAMILIKOM CYXHMM, TO 3HAQUYMUT, UMEJ MECTO JIMIIHUN pacxon
sHeprun. To e camMoe OTHOCUTCS U K MPONUTAaHHOMY KieeM Marepuany. [ns penie-
HUS TPOOJEMBbl UCIHOJIB3YyeTCs] OeCKOHTAKTHBLIN WH(pPaKpacHblil Bjaaromep
IR 5000. IIpuHuum n3mMepeHrss OCHOBaH Ha M3MEHEHUH, B 3aBUCHMOCTH OT BJIAKHO-
CTU Marepualia, yria OTPAKEHUS CBETOBOIO JIy4a, IPEABAPUTEIBHO ONTHYECKU pas3-
JIO’KEHHOTO B MH(paKpacHOM Auana3zoHe. BiaXHOCTh MOKET U3MEPSTHCS B IMANa30-
He oT 1 1o 75 %. IlorpemHocts cocraBisieT +/— 1 % BpIOpaHHOTO IMAaNa3oHa U3Me-
penus. Hanpumep, Ha BbIXOJI€ U3 CYIIMIBHBIX 0apabaHoB, Tlie AMaNa30H U3MEPEHUM
coctasisiet 1...5%, norpentHocts 0yaet paBHa 0,05%.
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CrnenyromuM OYE€Hb BaXKHBIM MapaMeTPOM SBIISIETCS MAacca MaTepHaJa Ha
equHuny miaomaau. Crnernuanshbie cranoHapusie (BWS 5000) wiu tpaBepcHbie
(BWQ 5000) pentrenoBckue yctaHOBKH (GUpMbI «I'peKOH» MOHTHUPYIOTCS HEIO-
CPEIICTBEHHO BHYTpU (OpMMAIIMHBI WM HAa COOTBETCTBYIOIIEM JICHTOYHOM TpaHC-
noptepe. Pe3ynbTaThl U3MEpEeHU MOTYT OBITh UCIIOJIB30BAHBI JIJIs1 U3MEHEHUST CKOPO-
CTH JBUYKEHUS TPAHCIIOPTEPHOM JIEHTHI WJIM BBICOTHI PACIONOXKeHUs rpedeHku. [ua-
na3oH m3Mepennii: 0...40 Kr/M%, IOrpemHOCTs M3MepeHuil cocrasisier +/— 0,25 %
KOHEUHOMW BEJIMYMHBI, pa3peliaronias cnocooHocts 30 /™.

YToOBl TOYHO OLIEHUTH KOJICOAHHUS MACChl Ha €UHUILY IUIOIIAIU — KaK B IPO-
JOJIBHOM, TaK M B MONEPEYHOM HAIpPaBJICHUH — B MPOLECCE MPOU3BOJICTBA, HEOOXO-
JTUMO TPOBOJIUTH U3MEPEHUE BCEH MOBEPXHOCTH CPOPMHUPOBAHHOTO KOBpa. ITO CTa-
JI0 BO3MOKHBIM C MOMOIIBI0 ckaHepa koBpa «Auddenzop» (Dieffensor). Ilpen-
CTaBJICHUE TOYHBIX Tpaduuecknx U MUGPOBBIX JAHHBIX MO3BOJIIET ONEPATOPy CBOE-
BPEMEHHO BMEIIMBATHCS B IIpoliecc POopMOBaHUS KOBPA, YTOOBI JOOUTHCS MMOCTOSTHHO
BBICOKOTO KauecTBa IUIUTHI IIPU OJJHOBPEMEHHOM ONTHMU3AIMK PACX0jla MaTepuaa
u sHepruu. OTHUM U3 MPEUMYIIECTB UCIOJIb30BaHus ckaHepa «luddenzopy» spis-
€TCsl TO, YTO IIMPUHA KOJEOaHUM yIeTbHOM MacChl B MPOJOJILHOM HAaIpPaBICHUU MPU
pPEeryJIupOBaHUM CKaJbIEpa 3HAUUTEIbHO HIDKE, YEM IIPHU PEryJIUPOBAHUH C UCTIONb-
30BaHMEM JaHHBIX C BecoB. CucreMaruyeckas OIIMOKa BECOB B JIMAIla30HE
250...400 r/M° OTYETIHBO IIPOCJIEAKUBACTCS U 3aTEM KOPPEKTUPYETCS BPYUHYIO, KAaK
MpaBUIIo, mocie 3abopa npol mocie npecca. «YoOeranmue» Macchbl Ha Becax TaKKe sB-
JIIETCSI BCEM M3BECTHBIM Ha MPAKTUKE (DEHOMEHOM, BBI3BAHHBIM PA3JIMUUEM HaIps-
YKEHUU B JIEHTE, BJIUSHHUEM TEMIEpaTyp U 3arpsi3HEHUSIMH, KOTOPOE KOPPEKTUPYETCs
TaK)K€ BPYUYHYIO mociie B3THS 1mpo0. Emé onHol ommOKoil mpu peryaupoBaHUU C
MOMOILBIO BECOB SIBJISIOTCS JOMYCKH (popMupyrouieit jieHTsl 10 100 /M, KOTOpBIE,
KaK MpaBWIO, KOPPEKTUPOBKE He moanarorcs. [Ipu ucnosb30BaHUM CKaHEpa KOBpa
«duddenzop» ynenpHas macca hopMHpYIOLIEH JIEHTH HA MPOTSHKEHUH BCETO TMPO-
1ecca U3MepseTcs U MpH PeryIupoBKe CKajlbliepa COOTBETCTBYIOLUM 00pa3oM KOp-
PEKTUPYETCSl Macca Ha €UHUILY IUIomany KoBpa. [locTOSHHBIN KOHTPOJIb pacupee-
JIEHUSI MacChl TMOMEPEK HaIPaBICHUS TEXHOJIOTMYECKOTO IMOTOKA MEpeHd TJIaBHBbIM
npeccoM oOecrneunBaeT BO3MOKHOCTh ONTHUMH3ALMHU MpoIecca U3TOTOBJICHUS MPO-
aykuu. OJHOBPEMEHHO 3TO MPEMATCTBYET MOMNAJaHUIO JICHTHI Mpecca Mo BO3IEH-
CTBHE HEPABHOBECHSI IUIOTHOCTU B KOBpeE. [Ipu momoin JTaHHBIX U3MEPEHUSI MOMKHO
JIETKO MPOCIEANTH U 3alIPOTOKOIMPOBATH X0 MPOU3BOACTBEHHBIX mponeccoB. C mo-
MoIIbIO cKkaHepa «/uddenzop» BrnepBbie MOSIBUIACH BO3MOKHOCTh BCECTOPOHHEN U
3 PeKTUBHON 3alIUTHI CTAIBHBIX JICHT OT HEMOMPABUMBIX J1€(PEKTOB, BBI3bIBAEMBIX
KaK METaJTUYECKUMU, TaK U HEMETAUIMYECKUMHU, a TaKKE APYTUMU UHOPOIHBIMU Te-
JIaMU BBICOKOM TIOTHOCTH, YTO YBEJIIMUMUBAET CPOK CIY>KOBI JICHT Ha 2...4 roja.

Jatunk EasylLog+ sBinseTcs HOBOW pa3padOTKOM JJisi HENMPEPHIBHOTO H3MeE-
peHusi B IMHAMHKE MapaMeTPOB JIaBIICHUS ra3a M TeMIEpaTypbl BHYTPU KOBpa U3
npeBecHbix Marepuaio (JCII, MDF, OSB) nipu npoxox/J1eHHH BHYTpH IIpecca B Ha-
MpaBJICHUM TO/Ia4H, a TAKXKe MONEepPEK KOBpa B 10O0OM BeIOpaHHOM MecTe. KoHTposb
MO>KHO BECTH KaK BHYTPH MPECCOB HEMPEPHIBHOTO JIEUCTBUSI, TAK U B TAKTOBBIX, U B
MHOTOATaXHBIX TIpeccax. [lomydeHHbIe NaHHBIE AAIOT OMOCPEAOBaHHYIO HH(pOpMa-
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U0 00 OTBEP)KJICHUH CMOJIBI B KOBPE U MO3BOJISAIOT ONTUMHU3HPOBATH MPOTPAMMY
npeccoBanus 1o oraenabHbiM penentaM. HEJIb: kak MOXHO ckopee JOCTUTHYThb
temriepatypbl B 100 °C nns cpennero cnosi! Teneps ¢ nomonisio garunka EasylLog+
MO>KHO MUHUMU3HUPOBATH SIBJICHUS PACCIOCHUS, €CIU IOOUTHCS OOJIBILETO yAaleHUs
ra3a u3 cepeuHbl KoBpa. BiusHue MpeAecTBYIOMNUX TEXHOJIOTMYECKUX MPOLIECCOB
(HanpuMep, OpolleHUs KOBpa, CUCTEM IOJIOIPEBa) WM NTapaMeTpOB MPOAYKIUHU (Ha-
PUMEP, CMOJIbI, IUNIOTHOCTHU, BJIAYKHOCTH) Ha TMPOLIECC MPECCOBAHUS MOXHO (UKCH-
pOBaTh B pEXUME peabHOro BpemeHU. [logBuiach BO3MOKHOCTh KOHTPOJIUPOBATH
nporecc GopmupoBanusi cBoicTB mauThl! [Ipomecc m3mepeHUs MPOUCXOAUT Clie-
nayromuM obpazoM. becripoBoHOM naTtyrk BOpachiBaeTCsi B CPEIHHUI CION B MeCTe
dbopMoOBaHUS KOBpa U MPOXOJIUT Yepe3 TOPSUUid MPecc Kak CBOETO poja MOTepsSHHAs
netanb. OCyIIecTBISIETCS] CHHXPOHHU3ALUsI U3MEPEHUI C MOMEHTOM BXOJa B MPECC U
BBIXOJIOM W3 Hero. IIpym HaxoKIeHUM KOBpa BHYTPH Ipecca MPOU3BOAUTCS 3amep
JIABJICHHS Ta3a U TeMIieparypsl. [Ipy mMOMOIIN CUUTHIBAIOIIETO YCTPOKUCTBA 3aMEPEH-
HbI€ JaHHbIE MO BBIXOJIE U3 Ipecca CUUTHIBAIOTCSA OecrpoBOAHBIM criocoboM. [Ipu
oMoty kaptel SD unu untepdeiica nanusie 3ateM nepeaarorcs Ha [IK 6omnee Bbico-
Koro ypoBHsi. OJTHOBpEMEHHO MOTYT OBbITh BOPOIIIEHHI 10 3 TaTYMKOB, HAIIPUMED, 10
HIMPUHE KOBPA.

Beixon 3a mpenensl 1OMYCKOB, ONPENEISIOMIMX pa3Mepbl W3JEIHs, 0COOCHHO
TOJIIIIMHBI, CHUKAET KaueCTBO, YBEIMUMBACT BBIXOJ Opaka, a 3HAYUT, BIUSET HAa CHU-
YKEHUE OOIIMX SKOHOMUYECKUX IOoKa3aTenen npeanpusatus. [Ipu oTKIOHEHHIX OT 3a-
JAHHOTO TMapaMeTpa MOKHO Cpa3y NMPUHATh HEOOXOJUMBIE MEPBI, €CIIA paclojaraTh
TEKYIIUMHU JTaHHBIMHU OJlarojiaps MPUMEHEHUIO YCTAHOBKM W3MEPEHUS TOJIIIHHBI.
BricokouyBcTBUTENBHBIE Tpel3MOHHBIE poukn yctanoBku DMR 6000 kacarotcs
MaTepuaia TakuM o0pa3oM, YTO U3MEHEHUS TOJIIMHBI MaTEepHalia BbI3bIBAIOT BEPTH-
KaJIbHOE TEPEMEILEHHE YCTPOMUCTBA 3alUCH MyTU. BHYTpH U3MEPUTENbHBIX TOJIOBOK
OECKOHTaKTHBIM CIIOCOOOM BBIMOJHSETCS (DUKCUPOBaHKE IMyTH. Yalie Bcero npume-
HSIETCSl TapHOe (CBEpXYy M CHM3Y) Pa3MEIIEHUE H3MEPHUTENbHBIX T'OJOBOK, YTOObBI
KOMITEHCUPOBaTh Mporud marepuana. Hanbosee pacrpocTpaHeHHOMN SIBISETCS KOM-
OuHaIMs U3 TPEX Map U3MEPUTEIHHBIX TOJOBOK, MO3BOJISIONIAS MOIyYaTh HHPOpMa-
MO O TOJIIMHE TUIUTHI 1O KpasiM U B LieHTpe. TouHocTh uzmepenuit — 0,014 mm.

YcranoBkn koHTpoJisi kauecTBa ckienBanusa UPU 6000 dbupmbr «I'peKony»
MIOMOTAIOT BOBPEMs 3a(pUKCUPOBATH OIIMOKH MPOM3BOJCTBA, YTO MO3BOJISIET H30e-
KaTh BhIMycKa Opaka. HeBuaMMbIE OTKIOHEHHS OT XOPOILIETro KauecTBa MpeACTaBIIS-
I0T B MPOM3BOJICTBE JPEBECHBIX IJIUT 3HAUYUTENbHYIO Mpodiiemy. OHHM pacno3HaTCs
TOJIBKO Ha CTaWN PACKPOSI CAMOW IUIUTHI WM YK€ HA NPEANPUITHH 110 TAJTbHEUIIEN
nepepadoTke MInT. Pexknamanuu U Opak — BOT MOCHEACTBUS 3TOro siBjaeHus. B ycra-
HOBKax ¢upMmbl «I'peKon» ynpTpa3BykoBbie BOJIHBI IPOHU3BIBAIOT TUIUTY U BOCIPU-
HUMAIOTCSl PACMOJIOKEHHBIM HAlpOTHB NpUEMHUKOM. Hampumep, He mponurTaHHas
KJIEEM 30Ha OCJIa0JigeT 3BYKOBbIE BOJHBI, B CHITy Yero reHepupyercs cooduienue. K
CUCTEME MOYKHO MOJKIIOUHUTH A0 24 KOHTPOJIbHBIX KaHaloB. biaromaps stoMy aoc-
TUTAETCS BBICOKAS MJIOTHOCTh KOHTPOJIS. B mporiecce paboThl MMeeTcss BO3MOXHOCTD
yCTaHaBJIMBATh JIOMYCTUMbIC JITMHBI 1ePekToB. Bo3mMokHa Takke akTUBH3AlUS WH-
Terpatopa aegexktoB. OCHOBOH Ui MOJaun UM CUTHAJIa CIYXKUT ONpeAeEHHOE Mpo-
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IIEHTHOE COJepKaHue HeOONbIUX JePEKTOB B Mepecuére Ha OJHY IIUTy. Mecrta
pacrnosioxkeHusi Ae(peKTOB MOTYT OBITh MPOMAPKUPOBAHBI 110 OOKOBOW CTOPOHE TJIU-
Tbl. C MOMOIIBIO ATOM YCTAaHOBKM MOKHO HE TOJIbKO PACIO3HABaTh BO3YIIHBIC
BKJIIOUECHUS], TAKUE KaK IMy3bIPH, PACCIOCHUSI, MECTa HEMPOKJIes, HO U ONMTHUMHU3UPO-
BaTh TEXHOJIOTMYECKUH mpouecc B menoM. Mudbopmarus, naauipyemMas Ha dKpaHe
KOMITBIOTEPA, MO3BOJIAET TEXHOJIOTY ONPEACIUTh KAYECTBO CKICUBAHUS U ONITUMU3U-
POBaTh MPEACTOALIUE TEXHOIOTUYECKHUE MPOIIECCHI, HAIPUMED, BPEMSI CYIIKH IIIIOHA,
KOJIMYECTBO KJiesl, BpeMs MPECCOBaHHs, TaKUM 00pa3oM, 4TOOBI BBHIMYCKAaTh IO-
MpPEKHEMY KAYECTBEHHYIO IUIMTY, HO ¢ HAUMEHBIIMMHU CHIPHEBBIMU M SHEpPro3arpa-
tamu. Kpome storo, ycranoska UPU 6000 ocHamieHa ycTpoiCTBOM aBTOMAaTUYECKO-
ro KaauOpOBaHHA Ka)XJOro KaHajla, YCTPOMCTBOM aBTOMATHYECKOIO KOHTPOJIS 3a-
rpsi3HeHUs KaHaia. [locie mepBoil HACTPOWKHM YCTPOMCTB cOOpa M3MEPSIEMBIX Tapa-
METPOB IO OMOPHON BETUYHMHE YEPEe3 3apaHee YCTAaHOBJICHHbIE MHTEPBAJIbI BBITOJIH -
€TCsl aBTOMATHUYECKUI KOHTPOJb YPOBHS 3arps3HEHUs yCTaHOBKU. Ecnu curhHan ot
KOHTPOJILHOTO KaHajla B CHIIy 3arpsi3HEHHs] OTKJIOHSETCS OT MpPeIBapUTENIbHO yCTa-
HOBJICHHOM OMOPHOW BEJIWYUHBI, TO aBTOMATUYECKU BBIMOIHIETCS JOMOIHUTEIHHOE
KanuOpoBaHue cucTteMbl. Eciii ypoBeHb 3arpsi3HEHUs JOCTUTACT BEJIWYUHBI, HE J0-
MyCKaIOIIeH MPOBEICHUS JOMOJHUTEIHHOIO KAIMOPOBaHUS, TO ONEpaTopy aBTOMa-
TUYECKHU JA€TCs yKa3aHWE Ha OYEPENIHYI0 YHMCTKY. Takum 0Opa3om, BCerjia MOXKHO
ObITh YBEPEHHBIM B PE3yJIbTaTaX KOHTPOJIS.

HoBunka: ycranopka UPU 6000fs — koHTpoJb BCel TUIOIIAIN TUTMTHI 32 CUET
pPacnoJIOKEHUs KaHaJIOB B JIBA PsAJia U HOBOW KOHCTPYKLIMH TPABEPCHI.

PacnpenesieHue 00bEMHOM IUIOTHOCTH TAKXKE SIBILSIETCS Ba)KHOW XapaKTepH-
CTHKOM JIpeBeCHBIX TUNT. YcTaHoBka StenOgraph 6000 ¢pupmer «I'peKon», ucmonb-
3yIolllasg B Ka4e€CTBE MCTOYHUKA U3ITYyYEHUS! PEHTI€HOBCKYIO TPYOKY, O3BOJISET MO-
JY4YUTh pacnpeneneHrne 00bEMHON MIIOTHOCTH B IUIMTE Cpa3y MOCIHE Ipecca B PexXu-
Me peasibHOTO BpeMeHu. CxopocTs uzmepenus 0,3 — 1,0 MM TOJIITUHBI ITUTHI/C.

Konebanus pacripenenenus Matepuana U MacChl IUTUTHI BEIET K MOBBIIICHUIO
U3JIEPKEK IPOU3BOJICTBA MPHU OJHOBPEMEHHOM CHUXEHUM KadyecTBa Mpoaykuuu. o
HEJJaBHETO BPEMEHH B IUIMTHOW MPOMBIIIJICHHOCTH MPUMEHSUIUCH TpaBUMETpUYE-
CKHME BEChI MJIM PEHTI€HOBCKUE U3IIy4aTeNH, MPU MOMOIIN KOTOPBIX MOKHO Ompese-
JIUTh MacCy TOTOBOM TITUTHI.

I'paBumerpuyeckue Bechl THIA GS 6000 pupmbr «I'peKon» mpumensitorcs B
OCHOBHOM B Kau€CTBE BECOB, PaOOTAIOIIMX B COCTOSIHUM MOKOS B3BEIIMBAEMOr0 Ma-
tepuana. [Ipu 3ToM kaxaas rmiaMTa JOJKHA HAXOJUThCS Ha CTOJIE BECOB B COCTOSIHUE
MOKOSI HEKOTOPOE BpeMsi, UTOOBI ObITh B3BEIICHHOM. Takue BeChl MOTYT MPUMEHSITHCS
B OCHOBHOM B TaKTOBBIX Ipeccax. [ImuTel B3BEMIMBAIOTCA MPU MPOXOKIACHUH Yepe3
BECHI, MPUYEM HAJI0 YUUTHIBATH, YTO HA BECaX MOXKET HAXOJUTHCS TOJILKO OJIHA TIJIU-
Ta WK (B ONpPEIENICHHbIX Cy4asx) nenas rpynna. [1o1oTHO BeCOB 10MKHO OBIThH CO-
OTBETCTBYIOIICH IITUHBI, YTOOBI OOecreynBaTh HEOOXOIUMOE BpPEMSI B3BEIIMBAHMS.
Kpome Toro, pa3psiB MeXIy ABYMs TUTUTaMH JOJIKEH OBITh JOCTATOYHO OOJBIIUM.
Jlst paboThl HEOOXOUMBI pabOYHE CTOJBI, KOTOPHIE UMEIOT OUYEHb OOJIBIIIYIO Tapy.
B3BemuBanne oueHb JETKUX WU KOPOTKUX IUIMT M3-3a OTOTO CTAHOBUTCS JIEIIOM
BECbMa TPYIHBIM.
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Becn! aast muut npoxoanoro tuna CS 6000 pupmer «I'peKony», paboraroriue
B pexxuMme in-line, obecreynBarOT aBTOMATHU3AIMI0 KOHTPOJIS paclpeiesieHus] MaTe-
puana, a Takxe Macchl IUMTBL. OCOOEHHO [JIsi MPOU3BOJCTBEHHBIX YCTAHOBOK C
OUYEHb BBICOKOH CKOpPOCTBHIO KOHBEiepa, B CTECHEHHBIX YCIIOBUSIX, IIPU HEIOCTATKE
MeCTa UJIU MPU HEOIArONpUsITHOM COOTHOIIEHUHU MACChl CTOJIA M MAacCChl TUTUTHI BECHI
st it CS 6000 mpousBoactBa ¢upmbl «I'peKon» npocto uaeansHbl. B oTinuune
OT OOBIYHBIX BECOB JIJISl TUIMT, OOOpPYIAOBaHHBIX pabOYMM CTOJIOM, ycTraHoBka CS
6000 obecnieunBaeT OTOOpaKEHNE pacCIpeeTICHUs MacChl B TIOTIEPEYHOM HaIpaBJie-
HUU B IIpesienax u3MepseMon mutel. Komnerorep, 00padaThiBaloUil JaHHbBIE U3MeE-
peHUl, TTOKa3bIBAE€T BEIIMUYMHBI U3MEPEHUN U TO3BOJISIET 0€3 Tpyna BeIOMpaTh mapa-
METpbl yCTaHOBKU. OCOOBIM MPEUMYIIIECTBOM 3TOW CUCTEMBI SIBJISIETCSI €€ KOMITaKT-
HOCTb, (OHA 3aHUMAET HEMHOTO MECTa), BHICOKAsi TOYHOCTh U3MEPEHUSI U HEUYBCTBU-
TEILHOCTh K BHEIIHUM BO3JEHCTBUSIM, HAllpUMEp, MbUIM, [MAPy U BHICOKON TeMIiepa-
Type Marepuana. B xoMOuHamuu ¢ ycTaHOBKOW m3MmepeHus ToimuHasl DMR 6000
npousBojicTBa pupMmel «I'peKon» MOxKHO onpenensiTh 00bEMHYIO TIJIOTHOCTD IUIUT, a
TaKke €€ pacrpeiesicHUE B IUIUTE W UCIOJIb30BAaTh 3TH JaHHBIE B LEIAX ONTUMH3A-
[IMU TEXHOJOru4Yeckoro mnpoiecca. Becel npoxoanoro tuma CS 6000 padoTatot 6ec-
KOHTaKTHBIM criocoOoMm. Jlyis (UKCUpOBaHUS pe3ysibTaTa U3MEPEHUS H3MEpSIeMbIi
MaTepHuas MpOCBEYMBAETCS CIa0bIM PEHTIC€HOBCKUM M3IydeHueM. B 3aBucumocTu ot
KOJIMYECTBA MaTepuaja U €ro yJIeJIbHOW MacChl U3MEHSETCS BOCHPUHUMAaeMas Mpu-
E€MHUKOM cuia u3nydeHusd. OHa U SBJIETCA MEPUIIOM MAacChl Ha €IUHUILY IUIOIIAIN
(kr/M°). JlManas3oH W3MepeHnii cocTasisieT ot 2 10 40 Kr/M° IPH TOJIIIMHE [UTHTHI 10
50 MM 1 ckopocTu KoHBeiepa 10 120 m/muH. [lorpemnocts nu3amepenuit + 3,5 % npu
2 kr/M* £ 0,2 % nipu 40 kr/m°. Hamo OTMETHTS, 4TO 9TO YCTPOMCTBA C Y3KHUM, IOJIO-
co00Opa3HbIM U3MepeHrueM. UToObl MOTYyYUTh JOCTATOYHO TOYHOE OTOOpa’KeHHE Mac-
ChI TUTUTBI, TPUMEHSIETCS Yallle BCETO TPH, MATh WK HIECTh U3MEPUTEIBHBIX JOPOKEK
JUTst KOHTpoJia TuinThl. [Ipu Takom crocobe u3MepeHus Bceraa eCTh HEMpOMepEHHbBIS
MPOCTPAHCTBA, a B CHJIy ATOTO MPUXOIUTCS BBINOIHATH UHTEPHOJIAINIO. AOCOIOT-
Has Macca TUTUTHI, TAKUM 00pa3oM, JAETCsl ¢ ONPEeAeTIEHHON TIOMYyCTUMON MOTPEIIHO-
CTBIO.

VY HoBoii pentrenoBckoi cuctembl HPS 5000 ¢upmbr «I'peKon» Bcex aTux He-
JIOCTaTKOB HET! DTa yCTaHOBKa paboTaeT OECKOHTAKTHBIM CIIOCOOOM C TIOKPBITHEM
Bcel tutomaan. [ ¢pukcanuu u3MepseMbIX BEIMYUH KOHTPOJIMPYEMBIM MaTepHal
MIPOCBEYMBAETCSl PEHTTEHOBCKUM U3JTy4eHUEM, MPUUEM B 3aBUCUMOCTH OT KOJUYECT-
Ba MaTepuala U yAeJIbHOW MacChl Marepuajia U3MEHsETCs BOCIIpUHUMaeMas JaTyu-
KOM HMHTEHCHUBHOCTh M3Jy4eHHUs. DTa CUCTEMa HEBOCIPUUMYHMBA K TaKUM MeEIIar0-
UM BO3JICUCTBUSM OKPYXAIOIIECH Cpelibl, KaKk MbUIb, AP U BBICOKAs TEMIIepaTypa
Matepuana. [ImuTel B3BELIMBAIOTCS B MPOLIECCe MPOXOXKACHUS Yepe3 Bechl. TyT Macca
OpyTTO OyAET HETTO, HUKAKOW Tapbl HE HY)KHO TIPU ATOM BbIUKUTaTh. O4YeHB JIETKHE U
KOPOTKHE TUIMTHI MOKHO B3BEIIMBATh HE3aBUCUMO OT ckopocTu! Boubiioi uHTEpec
MPEICTABIISIET, OCOOCHHO i OyAyIIero JOOCHAIICHHsS CYIIECTBYIOMICH JIMHWH,
KOMITAaKTHOCTh — JIJIsl pa3Melnenus Tpedyercst Bcero okoiio 1,5 M. C moMoIipio BbICO-
koTouHbIX BecoB HPS 5000 ¢ mokpsiTHEM BCEl IUIONIAAN U3MEPEHUE BBIMOJIHSIETCS C
BBICOKMM pPa3pelIEHUEM U OMPEAEISIETCS Macca KaXJ0i OTIEIbHON IIIUTHI, a TaKkKe
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KoJjieOanus matepuana B 1umre. OJHOBPEMEHHO MPOW3BOIUTCS KOHTPOJb B3BEIIH-
Barolel TeXHUKU B Gopmmarniune. Takum obpazom, Becl HPS 5000 BeimaroT TOU-
HYI0 Maccy IUTUTHI M pachpeiesieHue Marepuana B Held. Pacnpenenenue marepuana
BJI0JIb ¥ TIOTIEPEK TUTUTHI aHATTU3UPYETCS U MPEACTABISIETCS TOCPEICTBOM COOTBETCT-
BYIOIIUX MapaMeTpoB. Pe3ynbTaThl M3MEpEeHUs OCTAlOTCA B PACHOPSHKEHUU B apXUB-
HOM Oa3ze naHHbIX. IMH MOXHO BOCIOJNB30BAaTHCA ISl HACTPOWKHU U ONTHUMHU3ALUU
mpoliecca ¢ IEeNbI0 COKpaIlleHHus pacxoja matepuaina. J[uamazoH usMepeHui cocTas-
mser ot 1 1o 40 xr/m’ IPY TOJIIUHE TIUTHL 0 50 MM M CKOPOCTH KOHBEWEpa 10
240 m/mun. [Torpemnocts u3mepenuit + 0,5 %.

CuctemMpl KOHTPOJIA YacTO MPHOOPETAOTCS C IEIbI0 MCKIIOYCHUS MOCTaBKH
nokymnaTessiM aedekTHoro ToBapa. DYHKIUS CHUCTEMBbI TMOHUMAETCS, KaK BO3MOXK-
HOCTh Pacmo3HaTh U OTOpakoBaTh TOBap ¢ AedekroM. C Apyroi CTOPOHBI ATY K€ WH-
dbopManuo MOXHO MCTIONB30BaTh U JUISI ONITUMH3AIIMN TEXHOJIOTHYECKOTO TpoIiecca.
Takum oOpa3om, mosydaercss ABOMHOW A(@EKT: onTUMHU3ALMS pacxoda ChIpbsi U
cHkeHue Opaka. Tak ke Kak MPOU3BOJAUTENN B TUIMTHON MPOMBIIIIIEHHOCTH MOCTO-
SSHHO CTPEMSITCSl YCOBEPIICHCTBOBATh TEXHOJIOTHIO, Tak U (pupma «I'peKon» Bexaer
paboTy paju TOro, 4TOObI MPEOCTABUTEH B PACIIOPSIKEHUE IKCILTYyaTallMOHHUKOB U3-
MEPUTENbHBIE CUCTEMbI, COOTBETCTBYIOIINE UX MOTPeOHOCTSIM. OJIHA U3 TaKUX CHC-
TeM — SuperScan sBiseTcs YCTPOWCTBOM CKAHUPOBAHUSI MOBEPXHOCTH ILIHUT.
[lepBas ycraHoBKa mpeHa3HAvYagach JJisi MPUMEHEHUS B MPOU3BOJICTBE JIAMUHUPO-
BaHHOT'O MOJIOBOTO MOKPBITHSA, YTOOBI OBICTPO U MPOCTO MPOBEPUTH OOJbIIEPOpMAT-
HYIO JJAaMUHAPOBAHHYIO IIUTY Ha HaJWYHE TMOBEPXHOCTHBIX NEe(PEKTOB cpasy Iocie
npecca. Beap MMEHHO 371eChb MOXET BO3HHMKHYTh HEMaio MpoOjieM, U3 KOTOPBIX
MOXHO Ha3BaTh B KAUECTBE MpPUMEpa CICAYIOIINE: OTCYTCTBUE PUCYHKA UM €0 Ha-
JIO’)KEHUE, CIBUT PUCYHKA, BBIPBIBBI, CKJIAJKU WM SMKH B PHCYHKE, BIABICHHBIA COP,
KaIeJIbK| Maclia, BOJIbI, HACEKOMBIE M WHBbIC HHOPOJHBIC Tela, N3MEHEHHE I[BETA T10-
BEPXHOCTU TUIUTHI, B3yTHS WIIA SIMKH HM3-32 BO3JICUCTBHS HEBEPHOW TeMIEpaTyphl
WM BpeMeHH TpeccoBaHusi. K ToMy ke BBIBOJI O MpUYMHE e()EeKTa CTAHOBUTCS TEM
TOYHEE, YeM paHbIe 3aMEUYeHO ero mosiBieHue. B xone n0opaboOTKu YCTaHOBKH
SuperScan 106aBUIOCH 3HAYUTETHLHOE KOJUYECTBO JOTOTHUTEIBHBIX MOJYJIEH, YTO-
OBl HAPSAY C YUCTO MOBEPXHOCTHBIMU JAePEKTaMH MOXKHO OBLIIO pacro3HaBaTh U JIPy-
rve OTKJIOHEHHS, HallpUMeEp, TOMoJIoThYeckue AedeKThl Wik cOOU B CHHXPOHHU3AIIUU
MEXIy CTPYKTYPOH U pUCYHKOM Ha OosbinedopmarHon mmTe. Ceromns u3 «ooura-
OJIMHOYKMW» BBIPOCIIA IIeJiasi «TPyIa CHelHa3HAYEHUs», TIe Kax bl 0oell crenua-
JU3UPYETCsl Ha OTACNBHBIX obOJsacTsx: MedenbHas mmrta (SPM), namunat (SPL), Bo-
nokHo (SPF) u 6enas miuta (SPR). bosbime BO3MOXKHOCTH OTKPBIBAIOTCSI UMEHHO B
OINpeEeIeHUH KauecTBa O0eNoil MIUTHI, MOCKOJIbKY KauecTBO O€N0il IIUThI, 0COOEHHO
B CBSI3M C TEHJACHIMEH K €€ JIJAMUHUPOBAHUIO, proOpeTaeT BcE Oobliee 3HaAaUCHUE.
B cucremy 3akiaapIBarOTCS IS Pa3IMYHBIX THUIIOB JE(PEKTOB MOPOTOBBIC 3HAYCHHUS.
[Ipu mpeBbIIeHUN UX BBIAAETCS COOTBETCTBYIOIIEE coobOImenne 06 ommoke. Tunuy-
HBIMH OIIMOKaMU CUUTAIOTCS Takue AePEeKThl Kak KJIeeBbIE IMSITHA, KPYIMHBIC KYyCKU
IIETIBI, IApaHBl U MECTa CONUIN(OBKU. YCTAaHOBKY MOKHO CMOHTHPOBATH IMOCIE
mpecca Wi mociie nuudoBaIbHOTO CTaHKa. B mocneaHeM ciydae OHa MOXKET OKa-
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3aTh CYIIECTBEHHYIO YCIYTY B MpPaBWJIBHOM OIICHKE IMpoliecca HUTM(OBAHUA U TIpe-
JIOCTaBUTh CBEJICHUSI O COCTOSTHUU HUTM(DIIEHT.

Pacnpenesienue 00bEMHOI NUIOTHOCTH TAKXKE SIBISIETCS Ba)KHOM XapaKTepH-
CTUKOM apeBecHbIX TKT. JlabopaTopHusblii mpudop DAX 6000 dupmer «I'peKony,
HCIIOJIB3YIONIMI B KAYECTBE UCTOYHHKA M3ITYUYEHUSI PEHTICHOBCKYIO TPYOKY, MO3BO-
JISIET TOJIYYUTh paciipesielieHne 00beMHOM MIIOTHOCTH 19-MM 00pasiia Beero 3a 5 cek.
3arpy30ouHblii MarazuH BMemaeT 7 Takux oOpasuoB. JluamazoH H3MEpeHUs:
400...1500 xr/m>, TOYHOCTH U3MEpeHHit cocTaBIseT +/— 5 % OT rPaHUYHON BeIHUH-
HBI IMana3oHa, pa3peraroiias cnocooOHOCTh 20 MKM.

HecMoTpsi Ha nmprMeHEeHHE B MPOLECCE MPOU3BOJCTBA YCOBEPILIEHCTBOBAHHOM
TEXHUKH HEBO3MO>KHO TMOJHOCTBIO MPEAOTBPATUTHh 00Pa30BaHUE UCKP U UCTOUYHUKOB
Bo3ropanwus. [1ouTH KaXawlii 1eHb TAe-HUOYIh TPOUCXOMUT B3PHIB MBLIN WIIA PETH-
CTPUPYETCSl MOXAp, BOBHUKIIMI OT BO3TOpPaHUs IMbUIM, HO O OOJbIIMX YOBITKax B
MIPOMBINLICHHOCTH U JIJIUTEIBHBIX MTPOCTOSIX HA MPOU3BOACTBE YMAITUYUBAETCA, HE ITO-
BOps YK€ 00 ONAaCHOCTHU Ui JKU3HU YelloBeka. MIMeHHO mosTomy mpenynpenureib-
HBIE MEpbI 10 3aLUTE OT B3PHIBOB IPHUOOPETAIOT OOJIBIIOE 3HAUCHHUE.

Qupma «I'peKon» sBisieTcss BeoylIMM MHUPOBBIM IMPOU3BOAUTEIEM, BBIITYyC-
KaIoIIMM YCTAHOBKM HCKporaimieHusi B teueHue Ooisiee 30 set. 3a 310 Bpems 1O
BCEMY MHUPY, B TOM YHUCJIE U Ha NPEANpUATUsIX Poccuu U cTpaH, BXOAUBIIUX paHEE B
CCCP, ycranoBneno u padotaet okoyio 300 000 ycTaHOBOK. Y CTaHOBKHU PETHUCTPH-
PYIOT MCKpPBI U TJCIOLIME YACTHIIBI Cpa3y K€ MOCJE MX MOSBIEHUS B CUCTEME IHEB-
MOTpAHCIIOPTa WM Ha OTKPBITHIX TpaHcnopTeépax. [locne oOHapyX eHus U aHaau3a
MOMEHTAIBHO (BpeMs OTKpbIBaHUA (popcyHku cocTtaniseT 250...300 Mcek ¢ MOMEHTa
OOHapyXEHUSI UCKPBI WU TOpSYEd YacTUIlbI) BBOASTCA MEpPHI MPOTUBOJCUCTBUS C
LETbI0 JTUKBUJAIUA TPUYMHBI BOSHUKHOBEHHUS TOKapa WU B3pbiBa. B oTinuue ot
JIPYTUX CUCTEM MOXKAPOTYIIEHUSI YCTAHOBKHM UCKpPOTalleHusi BeAyT OOpb0y ¢ Hauasb-
HOM (ha3oif sBNEHUS, T.€. el JI0 TOTO, KaK MOABISIeTCs] OTOHb. IIpou3BoACTBEHHBIH
npouecc Npv 3TOM MOKeT OecnpensiTcTBEHHO MPOJa0kKaThes. LleHTpanbHbIN
MyJIbT YIPABICHUS MPUHUMAET U aHAJIM3UPYET CUTHAJIBI TPEBOTH U BBIJAET COOTBET-
CTBYIOILIME KOMaH/bl aBTOMAaTHKe MPOTUBOJAEHCTBUSA. B mponecce paboTel nmpoucxo-
JUT PETYJISIPHOE aBTOMATUYECKOE TECTUPOBAHUE BCEX NATYMKOB M aBTOMATHUKH MPO-
TUBOACUCTBUSA. T€CThl, MPOBEAEHHBIE aAMEPUKAHCKOM CTPaXxOBOM KOMIIAaHUEU
«Factory Mutualy, noarBepawiu, uto aatuuku pupmel «I'peKon» pearupyror Ha Ka-
XKI0€ BUAMMOE M MH(ppakpacHoe u3iydyeHue B auamnaszone ot 0,8 mo 1,1 MM, Kyna
NOMNaJal0T U HU3KOTEMIEpaTypHble Tietoue u TéMHble yactuubl (mpum. 400 °C),
oOnafaroniye, TeM He MeHee, OOJBIIMM B3PbIBHBIM MOTEHIMANOM. ['alieHne uckp B
MOJIABJISIIONIEM OOJIBIIMHCTBE CIIy4aeB OCylIeCcTBisieTcss BoAol. OHa mojpaercsa mnoa
OOJBIIMM JABJICHUEM Y€pe3 CHEHUANbHYIO (DOPCYHKY, CO3AAIONIYI0 MEIKOIUCIEPC-
HbI BOJsiHOM TymaH. @upma «I'peKon» mpepnaraer m apyrue cpeacrBa MpOTHBO-
JIEUCTBUS, HAIPUMEP, YIJIEKUCIBINA Ta3, MePEeBOIHBIC CTPEIKU, MIHOEPHI, 3aCIOHKH.
Y CTaHOBKH MCKPOTAIICHHUSI COOTBETCTBYIOT MUPOBBIM CTaHJapTaM, UMEIOT CEPTU(H-
katsl TUV CERT (I'epmanus), JOMyIIeHbl K SKCIUTyaTallid CTPAXOBBIMH OPTaHH3a-
usmu Factory Mutual System u Coro3om ctpaxoBumkoB oT ymepoa (VdS). Umerot-
cs1 cepTUdHUKATHI MOXKapHOH 0e3omacHOCTH PD, cepTudukar cooTBETCTBUS TEXHUYEC-
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CKOMY pEerJIaMeHTY O 0€30ITacCHOCTH 000pyAOBaHUS AJi pabOTHI BO B3PHIBOOMIACHBIX
cpenax TaMOKEHHOTO COI03a, ACKIapalus O COOTBETCTBUU TPEOOBaHUSAM O Oe3omac-
HOCTH HU3KOBOJBTHOTO 000pyAoBaHus TaMOKEHHOTO CO103a.

Pemaere nu Bbl 3agaun, cBsi3aHHBIE C U3MEPEHHUEM KOHKPETHBIX XapaKTepu-
CTUK MPOAYKIIUH, UM OCYIIECTBIIsIETe BCEOOBEMITIOIUN KOHTPOJIb HA MPOU3BOJICTBE
— B J1I000M citydae B june Gupmbl «I'peKon» Bbl nMeeTe 1edCTBUTENBHO HAIEKHOTO
¥ KOMIIETEHTHOTO MapTHEpa.

YJIK 658.512/29
IIpoexTHpoBaHMe NpeINPUATHI 10 MPOU3BOACTBY JAPEBECHBIX IUIUT

B.b. Ceménosa, 3.P. Bunuwon, T.C. JIvicosa
AO «HHUHUIInecopes»

Paccmampusaromes akmyanvhvie acnekmol npoeKmupo8anus npeonpusmuil oe-
Dpesoodpabomku, 8 MOM HUCIe PACKPLIBGAIOMCS CO8PeMeHHble mpebo8aHus Kk 0e30-
nacnocmu npouzgoocmea. Cooowaemcs 06 onvime AO « HUHUIInecopes» 6 obracmu
NPOEKMUPOBAHUS NPEONPUAULL NO NPOU3BOOCMEY OPEeBECHbIX NAum U 00 yciyeax,
KOmMopble 0Ka3vleéaem KOMNAHUS KaK OeticmyiouwuM, maxk u co30a8aemvim npeonpu-
AMUSIM.

KiroueBble cjioBa: IMPOCKTUPOBAHUC HpGI[HpPIHTHﬁ, IMPOMBIIIIICHHAS 6G3OHaCHOCTB,
IMOXKapHasd 6630HaCHOCTB, (I)YHKHI/II/I HpOCKTHOﬁ opranusanuvu, APpCBCCHLIC IIJIUTHI.

HayuHo-uccienoBarenbckuit U mpoekTHbIH HHCTHTYT AO «HUUIInecapesy» [1]
— MEPBBIA UHCTUTYT MPOMBIIIEHHOTO MPOGUIs U eTUHCTBEHHBIN B TIOMEHCKOM 00-
JacTh, KOTOphll ¢ 1959 r. 3aHMMaeTcs NpOEKTUPOBAHUMEM MPEANPUITHI JECOMPO-
MBIIUIEHHOTO KOMILIEKCA.

ITo mpoekTamM HMHCTUTYTa B COBETCKHE TOJIbI OBUIA MOCTPOEHBI MPEANPUSTHUS
JIECHOTO KOMILJIEKCA HAIIEro peruoHa B r. XaHTel-MaHculicke, COBETCKOM, 3aBOJI0-
ykoBcke, KoHauHckoM paiione, TromMeHH U Opyrux Hacela€HHBIX IMyHKTaX OOJacTH.
HNuctutyT yyactBoBasn B mpoektupoBannu Coserckoro JIJIK, TromeHckoro 3aBoaa
JCII-250, nomoctpoutensHoro komOunara JJCK-500 mo npon3BoACTBY J€pEBIHHBIX
MaHEeNbHBIX JOMOB Ha 500 ThICAY KBAAPATHBIX METPOB KUJIbSI B TOJ.

3a mociieHUE TO/ibl BBIIIOJIHEHBI MPOEKTHI IO CTPOUTENBCTBY MPEANPUITUH Jie-
CONPOMBIIIJIEHHOTO KOMILIEKCA:

— TIepBasi U BTOpAsi OUEpPEIU CTPOUTENHCTBA 3aBOAA MO MPOU3BOACTBY IUIUT
MDF, . Moptka, Konaunackoro paitona, XMAO-Frpa B 2003-2007 rr.;

— CTPOUTEINBCTBO 3aBoja 1o npous3BoAcTBY miut MDF n. B. Cunsiunxa, Cepa-
noBckas o6sacts B 2008 1. (06opynoBanue dhupmer Siempelkamp);

— CTPOUTENBCTBO 3aBOJIA MO MPOU3BOJICTBY JAPEBECHOCTPYk EUHBIX MUt OO0
«Tomnecapes» B 2012-2015 rr. (o6opyaoBanue ¢pupmsl Dieffenbacher);

— peKOHCTPYKIHMS 11ex0B 1o npous3BoAcTBY JICII Ha 6a3e KOMIIJIEKTHBIX JTUHUN
COBETCKOTO Mpou3BojicTBa (00opyoBanue pupm Metso, Siempelkamp u ap.):
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e 00O «IlIepBast ieconpOMBIIICHHAs KOMIIAHUS», T. AJIallaeBCK,
e OAO «JIOK Kpacubrit OkTs16pb», I. THOMEHBD,
e 00O «TaBauHckuil panepHBId KOMOMHATY T. TaBxa,
— CcTpouTenbCcTBO JMHUK umnperaupoBanuss OOO JleconmpoMbllieHHOE 00be-
nunenue «Tommecapesy, T. Tomck (o6opynoBanue dhupmer VITS),
— cTpoutenscTBO JuHUN uMnperaupoBanuss OO0 «Typay, . TromeHs (000py-
noBaHue ¢pupmel Vits);
— ydacthe B pa3paboTKe MPOeKTa 3aBoja mo npousBojacTBy miuT LVL, r. Hs-
rab.

MMmest 3HaUUTENBHBIN ONBIT B IPOEKTUPOBAHUE NPEANPUATUH AEpEBOOOPAOOTKY,
B JJAHHOM CTaTbhe€ OCTAHOBHMCS HAa HEKOTOPBIX BOIPOCAX MPOECKTUPOBAHUSA MPEAIIPHU-
ATUHN 10 IPOU3BOJICTBY JIPEBECHBIX IUIUT, KOTOPHIE BO3MOXKHO OYAYT MHTEPECHBI IS
CIEIHAJINCTOB KaK JIEUCTBYIOIINX, TAK U CO3aBAEMBIX MTPEAIPUATHMN.

JIro60€e CTpOUTENBCTBO KPYMHOTO MPEANPHUATHS, CBI3aHHOE CO 3HAYUTEIbHBIMU
MHBECTUIMSIMU HauyMHAeTCs ¢ pPa3pabOTKM OOOCHOBaHMS MHBECTULMH M BBIOOpa
IUIOLIAJIKU CTPOUTENbCTBA. BHIOOp IIIOMIAKK JIJIsl CTPOUTENBCTBA MPEAIPUATHUS SB-
JAETCS OJHUM M3 BAXHEWIIHMX HTAIlOB IIPOLECCAa IIPOCKTUPOBAHMS, TAK KAK OH B
Oosbllell Mepe OMpENeNseT CMETHYI0 CTOMMOCTh M CPOKU CTPOMTENBCTBA, & TAKKE
pa3Mepbl TOCIEAYIOUIMX OJKCIUTyaTallMOHHBIX 3aTpaT. K oCHOBHBIM (QaxTopawm,
BJIMSIIOLIMM Ha BBIOOp pailoHa WM ITyHKTa CTPOUTEIBCTBA, OTHOCHT:

— HaJIMYKeE ChIPbEeBOM 0a3bl U €€ TOCTYIMHOCTb;

— YCJIOBUS TPAHCIIOPTUPOBKU CHIPBS;

— TPAHCHOPTHAS JOCTYIHOCTH IUIONIAAKA CTPOUTENHCTBA B OTHOIIEHUH JOCTAB-
KM CBIPbSI © MATEPUAJIOB U BBIBO3KHU ITPOAYKIUY;

— HaJu4he MCTOYHUKOB M YCIIOBUS CHAOKEHUS 3JIEKTPOIHEpPruei, BOAOU, TOI-
JIMBOM, IIAPOM U T. 1.;

— HaJIMYMe MECTHBIX CTPOUTENBHBIX OPraHU3aLINM;

— HaJIM4yue TPYJIOBBIX PECYPCOB;

— COOTBETCTBYIOIINE METEOPOJIOTMYECKUE U I'€0JIOTUYECKUE YCIOBUS.

Hannune ycnoBuit 11t GyHKIIMOHUPOBAHUS MPEANIPUSATUS B 3HAUUTEIHLHON Me-
pe BiusieT Ha TpeOyeMbIit 00bEM MHBECTUIIUM. OTCYTCTBHE TaKUX JIEMEHTOB CTPYK-
TYpbl, KaK KOTEJIbHAas, MOXKApHOE JEMN0, BOJ03a00pbl, OUUCTHBIE COOPYKEHUSI CTOY-
HBIX BOJI U JIa)K€ HEOOXOJUMOCTh MPEOCTABICHUS] COTPYAHUKAM >KUJIbsl MOTYT 3Ha-
YUTEJBHO YBEIUYUTH O0ObEM MHBECTUILIMM U YBEJIUYUTHh CPOK OKYIIA€MOCTH MPOEKTA.
Ecnu nmpunumaercs pemienne 00 WMHBECTUPOBAHUU CTPOUTEIHCTBA 3aBOIA 110 TPOU3-
BOJICTBY JPEBECHBIX TUIUT, TO CJICAYIOIINM 3TAloOM JODKEH CTaTh BBIOOP MPOECKTHOM
OpraHu3alliy, BBHIMOJIHEHUE WHKEHEPHBIX M3BICKAHUM U pa3pabdoTKa MPOEKTHOU 10-
KYMEHTAIUU.

Heo6xomuMo moHMMATh, YTO B COOTBETCTBHM cO ctaThelt 49 d3-190 «I'pamo-
cTpoutesbHOro Kojekca Poccuiickoit @enepanun» (nanee 'K P®) u [loctaHnoBneHu-
em llpaButenbctBa Poccuiickoit deneparuu Ne 145 «O mopsigke opraHu3alud U
MPOBEJICHUS TOCYJAPCTBEHHOM AKCHEPTHU3bI MPOEKTHOW JOKYMEHTAllMM U pe3yibTa-
TOB MHXKCHEPHBIX M3BICKAHWI» MPOEKTHAas JOKYMEHTAIMs U MaTepualibl MHKEHEP-
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HBIX M3BICKAHUU JJI 3aBOJIOB MO MPOHU3BOJACTBY APEBECHBIX IUIUT MOJUIEkKAT 00s3a-
TEJIbHOW SKCIIEPTHU3E.

B cootBetrcTBUU ¢ DenepanbHbiM 3akoHOM Ne 116 «O mpombliuieHHON 6e30-
MACHOCTH OMACHBIX MPOU3BOJICTBEHHBIX 00BEKTOBY (nanee M3-116) 3aBojbl 1o mpo-
U3BOJICTBY JIPEBECHBIX IJIUT OTHOCSTCS K OMACHBIM MPOU3BOJCTBEHHBIM OOBEKTAM,
MTOCKOJIbBKY Ha HUX HCHOJIb3YIOTCS TPY30I0IbEMHBIE MEXAHU3MBI, XPAHATCS TOPIOYHE
KUJKAE U TBEPJBIE MaTepualbl, UCIOIb3YyEeTCs 00OpyaoBaHuE, paboTaroiiee Mo
JABJICHUEM U TIpOYEE.

B coorBercTBun ¢ ®3-116 onacHble MPOU3BOACTBEHHBIE OOBEKTHI JEIATCSA Ha
4 xnacca. Eciu B coorBercTBuUM ¢ kputepusasmMu @3-116 o0bekT oTHeceH k | mmm 11
KJIACCYy OMNACHOCTH, B3KCHEPTH3a TAKOro MPOEKTa MPOBOAMTCS MOJApa3IeICHUSIMU
['maBrocakcmepTusbl. J{ns Takux 0ObEKTOB TpedyeTcs pa3paboTKa ACKIapaiuy Mmpo-
MBITIEHHOHN Oe3omacHocTH. Ecim ke 00bekT otHOCHTCS K III wmm IV kareropuwm, To
IKCIIEPTU3a 00BEKTa MTPOBOAUTCS ['OCIKCTIEPTU30M IO MECTY PACIIOIOKEHUST 00BEK-
Ta, IMOO HErOCyIapCTBEHHOM AKCIIEpTU30H [2].

Kpome BonpocoB npoMbIILIEHHON 6€3011aCHOCTH /1J1s1 3aBOJIOB IO MPOU3BOJICTBY
JPEBECHBIX IUIUT OYEHb Ba)KHBI BOMPOCHI MOKapHOU Oe3omacHocTU. [Ipon3BoacTBo
JPEBECHBIX IUIUT OTHOCUTCS K HambOosee MOXKapOoOoMacHbIM MpPOU3BOACTBaM. Tpebo-
BaHUs MOXKapHOU Oe3zomacHOCTH omnpeaeneHbl deaepanbHbIM 3akoHOM Ne 123 — @3
«TexHuueckuid periaaMeHT o TpeOOBaHUSAX IMOKAPHOW OE30MACHOCTH» U CBOJAMHU
npaswi «Cucremsl npotuBonoxkapHou 3ammtsy CIT 1.13130-CIT 13.13130 u apy-
ruMu. B cucremy mpoTUBOIIOKAapHOU 3aIIUTHI BXOJST:

— IPUMEHEHUE EPBUYHBIX CPEACTB MOKAPOTYUIEHUS U TIOKAPHON TEXHUKHU;

— IPUMEHEHUE OCHOBHBIX CTPOMTENIbHBIX KOHCTPYKUUWA W MaTepHalioB, B TOM
YHUCJIE UCIIOJIb3YEMBIX ISl OOJIMIIOBOK KOHCTPYKIUM, C HOPMUPOBAaHHBIMH ITOKa3aTe-
JISIMU TI0YKapHOU OMACHOCTHY;

— obecrieyeHre OrpaHUYEHHUs PACIIPOCTPAHEHMSI MOKapa 3a CUET KOHCTPYKTUB-
HBIX U IUIAHUPOBOYHBIX PEIICHUII;

— YCTPOMCTBO cHCTEMBbl OOHApyKEHHsI Mo)Kapa C MPUMEHEHHEM aBTOMaTH4e-
CKHUX YCTaHOBOK IT0YKapHOW CUTHAIU3ALUN;

— OpraHu3anys aBTOMaTUYECKON CUCTEMbI CBOEBPEMEHHOT'O OMOBEILIECHUS U HBA-
Kyalllu JIIOIEH;

— CHUCTE€Ma aBTOMAaTUYECKOI'O MOXKApOTYIIEHHUsI OT CHIPUHKIEPHBIX YCTAHOBOK U
MOKAPOTYIIEHUE U3 MOKAPHBIX KPAHOB;

— YCTPOMCTBO Ha TEXHOJIOTMYECKOM OOOPYJOBAaHUU CHUCTEM MPOTUBOB3PHIBHOMN
3aILUTHI;

— YCTPOMCTBO CHCTEM MOXKAPOTYIICHUS] 000PYAOBaHMUS;

— NPUMEHEHUE CHUCTEMBI INMPOTUBOJBIMHOW 3aIIUTHI JIFOAEU OT BO3AECUCTBUSA
OmacHbIX (PaKTOPOB MOXKapa;

— pElIeHus M0 HBAKYaI[MOHHBIM MYTSIM U BBIXO/aM.

Bce BhllIeyka3aHHbIE MEpONPUATHS B 00s3aTEILHOM cCllydyae IpelycMaTpuBa-
I0TCS B POEKTHOM JOKYMEHTAIIMH OOBEKTa.

3aBO/IbI IO TIPOU3BOJICTBY JAPEBECHBIX IUIUT — CIIOXKHBIE OOBEKTHI, U 3a4aCTYIO
BO3HUKAIOT MPOOJIEMBI C TEM, YTO JJIsl ONPEAEICHHON CUTYyalluH OTCYTCTBYIOT HOP-
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MaTUBHBIE TPEOOBAHHUS; YaIlle BCET0 ATO MPOUCXOAUT B OTHOLICHUH TPpeOOBaHMIA TO-
xapHoil 6e3onacHoctd. B m.2 cratbu 78 ®3-123 «TexHUYECKHil perjiaMeHT O Tpe-
OOBaHMSIX MOXKapPHOU 0€30MaACHOCTHY» MOCTAHOBIICHO [3]: « st 3maHuil, COOpY>KEeHHUIH,
CTPOEHUH, JJIsi KOTOPBIX OTCYTCTBYIOT HOpMAaTHBHBIE TpeOOBaHUS MOXKapHOU Oe30-
MAaCHOCTH, Ha OCHOBE TpeOoBaHui HacTosiero deaepaibHOrO 3aKOHA JTOJKHBI OBITh
paszpaboTtanbl crienuanbHble TexHuueckue ycnous (CTY), orpaxaromue cenu@uky
oOecrieyeHus: UX MOXKapHOU 0E30MaCHOCTH U COJIepKalllie KOMILIEKC HEOOXOIUMBIX
WHKEHEPHO-TEXHUYECKUX M OPTaHU3ALMOHHBIX MEPOINPUATUN 10 0OECIEYEHHIO TO0-
xapHoit 6ezomacHocTi». CTY SBASIOTCS HOPMATUBHO-TEXHUYECKUM TOKYMEHTOM,
pa3palaThIBAIOTCS 711 KOHKPETHOTO ciiydas A0 pa3paOOTKH MPOEKTHON JOKyMEHTa-
LMY WX [TapaJuIeNIbHO C HEM. B cOCTaB MPOEKTHOW TOKYMEHTAllUM OHU HE BXOMAT.

[IpeanpusaTre 1Mo NMpou3BOJCTBY JPEBECHBIX IUIUT OKAa3bIBAE€T BO3JIECHCTBHE Ha
BCE KOMIIOHEHTBI OKpy»Karomieil cpenbl. OCHOBHOMY BO3JAEHCTBUIO IOJBEPTHETCS
BO3JIYIIHBIA OacceiiH, BOJHBIE OOBEKTHI, MOYBEHHO-PACTUTENbHBIA MOKPOB U 3e-
MEJIbHBIE PECYPCHI IIPU Pa3MEIIEHUH 0TX010B. OCHOBHBIMH 33Jja4aMHM I10 OXPAHE OK-
PYKaOIIEN cpeapl PU NPOECKTUPOBAHUN MPEATIPUATHIA SBIISFOTCS:

— OLIEHKA BO3JICHCTBUS OOBEKTA CTPOUTEIHCTBA HA OKPYKAIOLIYIO CPENY;

— pa3palboTKa NpeIoKeHNH 0 HOpMaTUBaM JOMYCTUMbIX BO3JEHCTBUI Ha OK-
PYKAIOLIYIO Cpeny;

— pa3paboTKa MEpONPUATUI IO OXpaHE OKPYKAIOIIEH Cpelbl IPU CTPOUTENHCT-
BE€ U AKCIUTyaTallMii 00BEKTa CTPOUTENHLCTBA U PACUET 3aTpaT Ha UX pealn3aluio;

— pa3paboTKa MporpaMMBbl MPOU3BOACTBEHHOTO 3KOJOTUYECKOTO0 KOHTPOJS (MO-
HUTOPUHTA).

Jns CHM>KEHWs aHTPONIOT€HHOW HAarpy3KW M YCTPAHEHHE IMOCIEACTBUM TEXHO-
IT€HHOI'O BO3JECUCTBUA HA JKOCHUCTEMBI, NPELYNPEKICHUE CBEPXHOPMATUBHOIO 3a-
I'PSA3HEHUS OKPY’KAIOIEH Cpenbl, COXpaHEHHE OHOJOTMYECKOro M JIaHAMIA(QTHOTrO
pa3zHo0o0pa3usi, COXpaHEHHE HOPMAJIbHBIX YCIIOBUHN JKU3HEACATEIbHOCTH HACENIEHHUS,
KaK MPaBWJIO, IPEAYCMATPUBAETCS:

— OYMCTKA BCEX BUJIOB CTOYHBIX BOJI (ITPOU3BOJACTBEHHBIX, JIUBHEBBIX CTOKOB);

— YTWIA3aLHsI BCEX BUAOB TBEPABIX OTXOJOB, KOTOPhIE MAKCHMAaJbHO BO3Bpa-
HIAIOTCS B IMPOU3BOJICTBO WIIM YTUIIM3UPYIOTCS B DJHEPrOYCTAHOBKAX;

— IpelyCMaTPUBAIOTCS. MEPONPUSTHUS IO OUMCTKE BEIOPOCOB B aTMOC(eEpY.

B mpoekTte A0MKHBI OBITH MPEeayCcMOTpPEHBI pelieHust no obecneuenuto 1K
BPEIHBIX BELIECTB B BO3JAyXe pabouell 30HBI: CHUCTEMbl acCIUpalM, BEHTUISALHH,
YCTPOMCTBO OMEPATOPHBIX C AUCTAHIMOHHBIM YIIpaBJIeHHEM 000pYyAOBaHHEM C Tpe-
OyeMbIMH TTOKa3aTeasiMu MUKpokiumata corsiacHo CanlluH. Do nanexo He MOTHBIMA
NIEpeUYeHb BOMPOCOB, KOTOPBHIE€ BO3HHMKAIOT MPHU MPOECKTUPOBAHUM U TPEOYIOT perie-
HUS JUISl CO3/IaHUSI COBPEMEHHOTO MPEANPUATHS.

Jlureparypa:

1. AO «H1UIInecapen». OO1ast uaGopMaius 0 KOMIaHUU. [ DJIEKTPOHHBINA pe-
cypc] / Pexum mocryma: http://www.niiples.ru/index.php?name=About_Kompany,
cBoOoaHbIN. [JlaTa oOpamienus — 31.01.19].

12



2. @3 «O npoMbIIIIEHHONW 0€30MaCHOCTH OMAaCHBIX MPOU3BOJICTBEHHBIX 00BEK-
ToB» OT 21 utonsa 1997 roxa (pen. ot 29.07.2018) Ne 116-d3 // CIIC KoHcynbTaHT-
[Tnroc [DnexTponnsit pecypc] / Pexxum noctymna:

http://www.consultant.ru/document/cons_doc_LAW 15234/, cBo6oauslii. [[lata 00-
pamenus — 01.02.19].

3. @3 «TexHUUECKUil periaaMeHT O TpeOOBaHUAX MOKAPHOM 0€30MACHOCTY» OT
28 mromns 2008 roga Ne 123-03 // CIIC Koncynerantlmtoc [3nexTponnslii pecypce] /
Pexxum moctyma: http://www.consultant.ru/document/cons_doc LAW 78699/, cBo-
ooxnbli. [[laTa ooparienns — 01.02.19].

YK 620.11/17

HccaenoBanue 3aBUCMMOCTH pe3yJabTaTOB (l)I/I3I/IKO-MeXaHI/I‘leCKI/IX HCNBITAHUM
APEBECHBIX MAaTECPHAJIOB MECKAY CTAHAAPTUINPOBAHHBIM METOI0M U METOA0M
3aBOACKOI0o NMPpOM3BOACTBCHHOI'0 KOHTPOJIA

b.K. Heanoe, B.A. bapoonoe
00O «Jleccepmukay

Paboma nocseawena uccneoosanuio u ycmanosienuro Ko3gpuyuenmos Koppe-
JIAYUU MEAHCOY Pe3YTbmamamit puzuKo-mexanuieckux UCnvlmanull 0opasyos ganepul
nocie KOHOUYUOHUPOBAHUSL (CIMAHOAPIMUZ0B8AHHBII MeMO0) U 00 KOHOUYUOHUPOBAHUSL
00pazyos (Memoo 3a800CK020 NPOU3B0OCMEEeHH020 KOHmpoasa). [Ipu coemewenuu
Pe3yIbmamos UCnblmanull npu uzeube 8001b U NONEePEK BOIOKOH WNOHA HAPYICHBIX
CN0€8 KOAGhhuyuenm xoppenrayuu cpeoOHux 3HaueHUull npeoeia nPoYHOCmu npu uzeuoe
cocmasun 6oaee 0,91, mooyns ynpyeocmu bonee 0,95. Coobwaemcs 06 yciyeax, Ko-
mopuie oxkazvisaem Q00 «Jleccepmuka» no pacuémy Ko3ppuyueHmos Kopperayuu,
U N0 U320MOGNIeHUI0, AMMEeCMayuu U NOCMaske NPeonpusmusIM Kamep KOHOUYUOHU-
posanus 06vémom 250 1 unu 1000 1.

KiaroueBble cioBa: danepa, penena MPOYHOCTH NPHU H3rHOE, MOIYJb YIPYTOCTH,
(bU3UKO-MEXaHUYECKUE UCTIBITaHUS (DaHepbl, KOADPUIIUESHT KOPPEIISIIUH.

OnHuM U3 TpeOOBaHUMN, MPEIBABISEMBIX 3apYOCKHBIMU IKCIIEPTAMU, KOTOPHIE
€KEKBAPTAIbHO TECTUPYIOT poccuiickux mocraBmukoB (anepsl B EC u CIIA siBins-
eTCsl IOATBEP)KICHUE M3rOTOBUTENSIMU (paHEephl TOTrO, YTO Mepes MpoBeaeHueM (u-
3UKO-MEXaHUYECKUX UCTIBITAHUN, B YACTHOCTH, 110 NPEJEITy IPOYHOCTH MPHU U3THOe U
MOJYJIIO YIIPYTrOCTH MpHU U3rude, oOpasubl paHepbl JOJKHBI TPOUTH CTAANIO KOHIU-
nmonupoBanus [1]. meercs B Buay, uro cortacHo ['OCT 9620-94 [3] no mpoBene-
HUS (U3UKO-MEXaHUUECKUX UCTBITAHUN 00pa3ioB ¢aHepsl (M3rud U MOAYJb YIPY-
rOCTH) UX KOHIULMOHUPYIOT JO HOPMAJIM30BAHHON BJIAKHOCTH IMPHU BJIAKHOCTH BO3-
nyxa 65 = 5 % u tremneparype 20 + 2 °C. IIpu 3TOM, OKOHYaHHE KOHAUIIMOHUPOBA-
HUSl YCTAHABIIMBAIOT 110 U3MEHEHHUIO MACChl ABYX - TPEX KOHTPOIBHBIX 00pa3IOB MO-
BTOPHBIMH B3BEUIMBAaHUSAMU uepe3 Kaxable 24 4. KoHAuInoHnpoBaHue NpeKpaiaoT,
KOT/Ia pa3HUIla MEXIy MOCIEA0BaTeIbHBIMU B3BeMMBaHusIMU OyaeT e 6omnee 0,1 %
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Macchl oopasma. BrmaxHocTh 00pasnoB (aHepsl B MOMEHT UCIIBITAHUM JIOJIKHA COOT-
BETCTBOBATh CTAH/IAPTU30BAHHOM, T.€. JJOCTUTHYTOU MOCJI€ KOHIUIIUOHUPOBAHHUS.

Ha npaktuke He MHOTHE (haHEpHBIE MPEANPUATHS UMEIOT B HAJTUYUHU KaMepbl
KOHJUITMOHUPOBAHUS, CIIEIOBATEIBHO, MPOBOAAT UCIIBITAaHUS 00pa3IoB (haHepsl cpa-
3y mociie u3rororiaeHus, uro 3amnpenieHo ['OCT 9620-94 u, tem 6oinee, Paboueit nH-
ctpykuueit WKI, corinacHo koTopoil mpeanpusiTue-u3roroBUTeNb (aHepsl 00s3aH
MIPOBECTH CPABHUTEIBHBIC UCTIBITAHUS JJI pacuéra KodPUuimeHTa Koppessiiuu Me-
Iy CTaHIApTHU30BaHHBIM METOJIOM HCIbITaHWU (aHepsl [1], T.e. mocne e€ koHU-
MOHUPOBAHMSI U METOJIOM 3aBOJCKOIO MPOW3BOJCTBEHHOTO KOHTPOJIS (0 KOHAU-
IIMOHHUpOBaHMs) coriacHo crtaHmapty EN 326-2:2000 [2]. Takwe ko3hdummeHTsI
KOPPEISALUNA TPEANPHUATHS 3aTEM HCIOIB3YIOT IPH pacuére GakTUIeCKOro 3HAUYCHUS
npezena NPoOYHOCTU MPU U3rM0e U MOAYJSl YIPYTrOCTH MPU U3rM0e, MOTyUYEeHHbIE TPH
3aBOJICKOM ITPOHM3BOACTBEHHOM KOHTPOJIE, T.€. — 0 KOHIUITMOHHUPOBAHUS OOpa3IIOB.
CpaBHUTENbHBIE HUCHBITAHUS MOTYT MPOBOAUTH, KaK MPEIIPUSTHS-U3TOTOBUTEIN
daHeppl, OCHAIIEHHBIC KaMepaMu KOHIUIIMOHUPOBAHUS, TaK W AKKPEAUTOBAHHBIC
ucneiTatenbubie Jadbopatopun WKI, mmm OOO «Jlecceptukay. Ilpu satom WKI oc-
TaBJIsIeT 32 COOON MPABO MPOBEPUTH JOCTOBEPHOCTh TAKUX CPABHUTEIILHBIX HCIIBITA-
HUHN U 0JI0OpUTH MOTYyYeHHBIE KOIPPHUITUESHTHI KOPPEIISAIIUH.

MexaHu3M opraHu3aiy U IpoBEJCHUs CPABHUTEIBHBIX (DU3UKO-MEXaHUYECKUX
UCTIBITAaHUHN 10 pacué€Ty K03 HUIMEHTOB Koppensuuu npusenéH B [1, 4]. Do, B ya-
CTHOCTH, 3aKJIHOYAETCS B CIEIYIOLIEM:

— JUIsl CPAaBHUTEIIBHBIX UCTIBITAHUM JTOJKHBI OBITH B3ATHI B OOIIEH CI0KHOCTH 12
JUCTOB (haHEpHI, HapuUMep, ToimuHou, MM — 4; 5; 6; 8; 10; 11; 12; 15; 18; 20; 21;
24;

— U3 KaXKJOT0 JucTa (paHepbl JOJKHBI ObITh BhIMUIIEHBI 12 map o0pa3nos, B T.4.
6 map — BI0JIb BOJIOKOH M 6 Iap — NONeEPEK BOJIOKOH;

— o01miee KOJU4YeCcTBO 00pasiioB, BHIMIJICHHBIX U3 12 JTUCTOB (haHEephbl JOJIKHO
COCTaBIIATH 288 WITYK;

— JUISl TIOJIyYEHUSI IOCTOBEPHON KOPPEISUMU MPU CPABHUTEIBHBIX UCHBITAHUSIX
o0Opasibl JOKHBI OTOUPATHCS METOJIOM CIYy4aHOTO OTOOpa CO BCEH MOBEPXHOCTH
aucrta (GaHepsl, MPU 3TOM, HEOOXOIUMO, YTO OBl KaXkJas rmapa oOpa3loB BIOJIb HIIH
MOoNepEK BOJIOKOH, paciojaraiach IIOTHO APYT K IPYTY;

— rpy1iy o0pasioB, MpeHa3HAYEHHBIX JIJIsl MPOU3BOJCTBEHHOTO KOHTpOJis (0e3
KOHJIUIIMOHUPOBAHUS) 0003HAYAIOT JUTEpol X, a rpynmy oOpa3LoB, MOJIEKALIUX
KOHJIUIIMOHUPOBAHUIO U MpeaHa3HaueHHbIX it Jadopatopun WKI nunun OO0 «Jlec-
cepTukay o003HayaroT JuTepoi Y. B 3aBucUMOCTH OT yCIOBHIl JOrOBOpa (paHEPHOTO
npeanpustus ¢ WKI wimm OOO «Jlecceptukay» ucnbeiTaHus oOpas3noB ¢aHepsl 10
KOHJIUIIMOHUPOBAHUSI MOKET MPOBOJUTH 3aBOJICKasi jabopaTopusi, HO Jydllas CXO-
JTMMOCTh PE3yJbTaTOB UCIBITAHUN JOCTUTAETCS, €CIM (PU3UKO-MEXaHUUECKHUE HCIIhI-
TaHUS MPOBOJATCSA HA OJHOW Y TOM K€ pa3pbIBHOW MAIIMHE /10 KOHAUIIMOHUPOBAHUS
U TIOCJIE;

— obpasmusl rpynmnel Y WKI wnn «Jlecceptrukay moaBepraroT KOHAUITMOHUPOBA-
HUIO, a 3aT€M MPOBOAAT UX UCHBITAHUS MO OMPEACIICHUIO Mpe/esia TPOUYHOCTU HpPH
U3rude ¥ MOJIyJII0 YIPYTOCTH NP U3rHoe;
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[Tocne ucnbiTanust 288 00pa3uoB (aHepsl A0 KOHAWLMOHUPOBAHUS U TOCTE
koHumonuposanust B OO0 «JleccepTukay npousBenn 00padOTKy pe3ysbTaToB HC-
NBITAHUN C HCIIOJIb30BAHUEM MATEeMaTHYECKUX CTAaTUCTHUYECKUX METOJIOB OLIEHKH
KO2((PUIIMEHTOB CBSI3U PSJIOB JTAHHBIX MOJYYEHHBIX B pe3yJIbTaTe YKa3aHHBIX UCIIbI-
TaHUMU.

Onenka koaddunrenTa qTuHeHon napHout koppessuuu I (ITupcona) mis unau-
BUJIyaJIbHBIX 3HAYEHUN BHYTPHU CEPUU 00pa3lioB ¢ OJJMHAKOBOU TOIIIMHON X VS Y ce-
pHUH TIOKa3aja OTCYTCTBHE 3HAUMMBIX 3aBUCUMOCTEN B ATHX psAfaX JaHHBIX, TOITOMY
pacueTsl MPOBOWIN C UCIIOJIB30BAHUEM CPEIHUX 3HAUCHMI MOKa3aTesneil 00pasIos ¢
OJIMHAKOBOM TOJIIIITHOM.

[IpenBaputenpHas BHIOOpOUYHAs MPOBEPKA BBISIBUJIA HEBO3MOXKHOCTH MPHUMEHE-
HUS TUIIOTE3bl O MPUHAICKHOCTH JAHHBIX, OTHOCSIIMXCS K 0OpasliaM pa3HoM TOJ-
IIMHBI, K OJIHOW T€HEpPaJIbHOW COBOKYNMHOCTH. [IpoBepka mpoBoauiIack NyTeM CpaB-
HeHus o F-kpurepuro u t-kpurepuio [5]

Onenka koadduirenta napHon nuHeHon koppensiuu (ITupcona), mist cpen-
HUX 3HAUYEHUHN pe3yJbTaTOB MCHBITaHUM 00pa3noB X VS Y cepuu Mmokasaja CylecT-
BEHHYIO CBSI3b MEXJy dTUMU psifiaMu JaHHBIX. [Ipu coBMeleHnn pe3yabTaToB UCIIbI-
TaHUH NpU U3rude BOJb U MONEPEK BOJIOKOH IIMOHA HAPYXKHBIX CIOEB KOAPHUIH-
€HT KOpPpEJSIIMM CPEJHUX 3HAUCHUH Mpejesia MPOYHOCTH NpU H3rHOe COCTaBHII
r> 0,91, a qis 3HaueHuit Moy ynpyroctu r > 0,95.

[TpoBepka rumoTe3sl O HECYHIECTBEHHOCTH PACXOXKICHHUS MEXAY psIaMu pe-
3yJbTaTOB HUCIBITaHUI 00pa3noB X VS Y cepud NpOBOAMIACH B COOTBETCTBHH CO
CTaHJapPTOM (HyJIeBas TUTIOTE3a O PABEHCTBE CPEIHUX PE3YIIbTATOB).

B pesynbrare mpoBEepKH THIOTE3a O HECYIIECTBEHHOCTH PACXOXKACHUS MEXITY
psAaamMu pe3ynbTaTOB UCHBITaHUM 00pa3uoB X VS Y cepuu B MapHBIX HAOIIOACHUSX
COTJIACHO HE MOET OBbITh OTBEPTHYTA:

a) JUIA PSIIOB JTaHHBIX Mpefesia MPOYHOCTH MPH M3rude B Juana3zoHe MCIOJIb30-
BaHus nonpasku ot 6,0 1o 19,0 (MIla)

b) 1S pAIOB TaHHBIX MOAYJIS YOPYTOCTH IPU M3rHOe B AMANa30HE UCIOJIb30-
BaHus nomnpasku oT 60,0 mo 1120 (MIla).

BcenencrBue 3HaUMMON KOPPEISIMUOHHOW CBSI3M  PSIIOB JAHHBIX METOJIOM Hau-
MEHBIIIUX KBaJIpaTOB ObUIM HaWeHBI KOI(DPUIIMEHTH ypaBHEHUN MapHOW JIMHEHHOU
perpeccuu:

a) Ons pSAAOB JNaHHBIX Tpeaena mpodyHoctd mpu m3rube: Y = 0,62X + 21,69
(MITa);

b) mas psimoB JaHHBIX MOAyJs ympyroctu npu mirubde: Y = 0,88X + 544,82
(MITa);

Jlyis mpuOIMKEHHBIX PacdyeTOB ObLIM HAWEHBI YIPOIICHHBIC YpaBHEHUS TEpe-
cuera:

a) ISl PSIIOB TAHHBIX TIpeena mpouHocTH npu uzrube: Y = 0,70X (MIla);

b) nst psimoB JaHHBIX MOAYJs ynpyroctu mpu usruoe: Y = 0,89X (MlIla).

00O «JleccepTuka» MMEET ONBIT BBIMOJHEHUS] TaKOW pabOThI ISl MPOMBIIII-
JICHHOTO TIPEATIPUATUS U JJI1 aKKPEIUTOBAHHOM UCIBITATENILHOM JabopaTopuu. Ydu-
ThIBas 3HAYUTENbHBIC 3aTpPaThl BPEMEHU HA NPEINPHUSATAN TMPU MPOBEICHUN KOHIU-
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IIMOHUPOBAaHMS 00pa3loB (paHepshl, a TakxKe OOIbIINe 00BEMBI UCIIBITAHUN IS pa3-
mnusbIX TonmuH OO0 «JleccepTrkay npeajaraet yciayru no pacuéry kosdduimeH-
TOB KOPPEJSLUU, & TAKKEe CMOKET M3TOTOBUTh, aTTECTOBATh U MOCTABUTH MPEIPU-
ATHIO KaMepy KOHIUIMOHUpoBaHUs 00bEMoM 250 11 uinu 1000 1. B Hamei maGopato-

PHUU TOCTOSIHHO SKCIUTYaTUPYIOTCS KaMepbl KOHIUIIMOHUPOBAHUS 00BEMOM 250 11 u
7000 1.
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HN3y4yenue 3xpanupyromei 3GGPeKTHBHOCTH APEBECHOCTPYKEYHBIX IJIUT OT
JIEKTPOMATHUTHOT O M3JIy4YeHHUsI HOYTOYKa

A.D. Mepkynosa, B.B. Bacunves

Canxm-Ilemepbypeckuii 20cy0apcmeeHHblll 1eCOmexHU4eCKUull YHusepcumem
umenu C.M. Kuposa

Hoymo6yx mapku Dell Inspiron 3521 uznyuaem pasiuunoe snekmpuyeckoe noie
no ceoum cmopoHam & ouanazone yacmom 2...400 kl'y. Hanpsocennocmo snekmpu-
YecKo2o Nojs, UCX00AUe20 ¢ JTUYeBol NoGepxXHocmu (dKpana) HOymoOyKa Ha pac-
cmosanuu 0,5 m omeeuaem mpebosanusm — 0,81 B/m. Ilpu npubaudcenuu Kk ucmouHu-
KY U3/Iy4eHust HanpssiceéHHocms 8o3pacmaem, oocmueas 2,33...11,07 B/m npu ezo ka-
canuu. [[pesecHocmpyoceynvie Naumvl MeOeIbH020 HA3ZHAYeHUs MOAwWuHou 16 mm c
omoenxou u 6e3 omoenKu He no2Iowam 31eKmpuiecKoe noie om HoymoyKda.

KitoueBble c10Ba: 3JIEKTPOMArHUTHOE H3IIyYEHHUE, HJIEKTPUUECKOE I0JIe, HOYTOYK,
CaHUTapHbIE HOPMBI, IPEBECHOCTPYKEUHBIE IIJIUThI, MEOEITb.

B mnociennue aecATWIeTHs B Hally >KU3Hb AKTUBHO BHEAPSIOTCS Pa3JIMYHbIC
ANIEKTpUYECKUEe TPUOOpHl. BMecTe ¢ TeM OHU SBIISIIOTCS MCTOYHHKOM JJIEKTpOMAr-
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HUTHOTO u3nydyeHus: (OMU), KOTOpoe MOKET OKa3bIBATH BIUSHUE HA 3I0POBHE UEIO-
BeKa. JTO U3NyuyeHUE MPEJCTaBIseT cOO0M MpollecC UCIYCKaHUs 3J1E€KTPOMArHUTHBIX
BoJIH (OMB), a Taxke camo anekTpoMarautHoe nojue (OMII) stux BoinH. OIMU — 310
B3aMMOCBSI3aHHBIE DJIEKTPUYECKOE W MATHUTHOE MOJisd. M3MeHeHue ogHOro u3 HUux
MPUBOJIUT K U3MEHEHUIO JIPYTOro.

OMMU Bo30y»k)IaeTcsi pa3iIMdyHbIMU HU3IyYarOUIUMU OOBbEKTaMu, Hampumep, 3a-
PSYKEHHBIMHM YaCTUILIAMH, aTOMaMH, MOJIEKYJIaMU, a TAKKE TEHEPUPYIOIIUMHU YyCTPO-
ctBaMu. Uem OoJibIlle MOIIHOCTh UCTOYHMKA, TeM Bbilie DM, DMII ocimabeBaet 1mmo
Mepe yAAJIECHHs] OT UCTOYHHKA U3inydeHust. CKkopocTh pacnpocTpanenus OMB B koc-
MHUYECKOM TNPOCTPAHCTBE HAXOAMUTCS HA YpPOBHE CKOPOCTH CBETa, T. €. OKOJO
300 teic. kM/c. Ilpu mpoxoxaennn OMB yepe3 pa3nudHble MaTepuabl CKOPOCTh
cHmkaeTes [1].

OMMU xapakTepu3yroT 4acTOTOM U JJIMHOW BOJIHBI. B 3aBUCHUMOCTH OT 4acCTOTHI
OMB noapa3aenstor Ha 3JIEKTPOTEXHUYECKUN U PaJMOYaCTOTHBIN HANa30Hbl, WH-
dbpakpacHoe U3ITyUCHUE, BUAUMBIN CBET, YIbTPAPHUOIETOBBIN JIMara30H, PEHTTEHOB-
CKO€, TaMMa-U3JIy4eHHE U e1lé 0oJiee BHICOKUE YaCTOThl KOCMUYECKUX U3ITYyYEHUH.

[[Iupokoe mHpUMEHEHUE OHIEKTPUUECKUX MNPUOOPOB MPHUBEIO K TOBBIIICHUIO
ypoBHs1 OMMU Ha yactotax ot 0 g0 300 I'Tu. D10 Tak Ha3bIBAEMbIE HEUOHU3UPYIO-
nme OMU 371eKTpOTEXHUYECKOT0 U paJuo4acTOTHOTO IHANa30HOB, U UMEHHO OHH
SBJIIOTCSL TIPEIMETOM M3yU€HUsI MEJIMKOB BO3JICUCTBUS UX Ha OE30MaCHOCTH >KU3HE-
JeATEIIbHOCTH uesioBeka [2]. B ObITOBOM MpakTHKe K 3TUM UCTOYHHKaM DMU oTHO-
CSATCS OKpYXaloIllle Hac MPUOOPHI: DJIEKTPOIUIUTHI, MUKPOBOJHOBBIE TEYHU, XOJO-
JTUIBHUKY, TEJIEBU30PHI, PAUONPUEMHUKHA, KOMITBIOTEPHI, MOOUIbHBIE Tee(POHBI U
T.J., @ TAK)KE€ BHYTPUIOMOBAs 3JIEKTPUUECKask pa3BOKa.

[ToBbimienHoe OMMU oka3bIBaeT HEOIATONPUITHOE BIUSHUE HA OPTaHU3M YeIlOo-
BEKa U MOXET OBITh NMpUUMHON 3a00seBanus [3]. Peakuus yenoBeka Ha DMII moBbI-
IICHHONM MHTEHCHUBHOCTHU MPOSIBIISETCS, B MEPBYIO OYEPEAb, MOPAKCHUSIMU HMMYH-
HOM, SHIOKPUHHON U LEHTPaJIbHON HEPBHOM cucTteMbl. DMMU NpUBOIUT K Pa3BUTHUIO
CUHApPOMA CTapeHUs] OpraHu3Ma, MpU3HaAKaMH KOTOPOTO SIBJIIOTCS CHUIKEHHE pado-
TOCIIOCOOHOCTH U MMMYHUTETA, HAJIMUYME MHOTHX 3a00JI€BaHUM, paHHEE HAPYIIICHUE
YPOBHSI XOJECTEpUHA, YrHETeHHE (YHKIUU PETNPOAYKTHUBHOM CHCTEMBI, Pa3BUTHE
BO3pPACTHOM MATOJIOTUU B paHHME Tojbl (TUIEPTOHUYECKas: 00Jie3Hb, IIepeOpatbHBIN
aTepOCKIIEPO3).

OMMU oneHnBaeTcs TpeMs OCHOBHBIMH ITAPAMETPAMMU:

— HaIpPsHKEHHOCTH dJIeKTpudecKkoro nojs, E, B/m,

— HaMpsHKEHHOCTh MarHuTHoro noJjst, H, A/m

— IJIOTHOCTH ToToka 3Hepruu (I11119), MKBT/cM.

Jonyctumbie ypoBau OMII 17151 HaceneHust Ha ceMUTEOHON TEPPUTOPUH, B MEC-
Tax MacCOBOI'O OT/AbIXa M BHYTPU KHUJIBIX MOMEINIEHUN ycTaHOBJIeHb CaHUTapHO-
SMHUIEMHOJIOTMYSCKUMH TpaBuiaMu 1 HopMmatuBamu CanlluH 2.1.2.2645-10 [4].
OHU ycTaHaBIMBAIOT MpenesbHo nonyctuMblie ypoBHU (IIJIY) Bo3neiicTBus Ha Jto-
Jed  DIIEKTPOMAarHUTHBIX  u3nydenud (OMU PY) B 1guamazoHe  4acToT
30 x['m — 300 I'Tu. TpeboBanust mpuBeAeHBI B TaOM. 1, OHM UCKITIOYAIOT HIDKHUN U
BKJIIOYAIOT BEPXHUU MIPEAEN YaCTOTHI.
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CenuteOHast TEppPUTOPUS — TEPPUTOPHUS, MPEAHAZHAUCHHAS I Pa3MEIICHUs
XKuiaoro (oHna, OOHIECTBEHHBIX 3/IaHUW W COOPYKEHUU, B TOM YHCJIE HAy4YHO-
HCCJIEIOBATENIbCKMX WMHCTUTYTOB M WX KOMIUIEKCOB, a TaKXKe OTACIbHBIX KOMMY-
HaJIbHBIX M TPOMBIIUICHHBIX OOBEKTOB, HE TPEOYIOIIMX YCTPOMCTBA CAHUTAPHO-
3allMTHBIX 30H; a TaKXK€ TEPPUTOPHUS VISl YCTPOMCTBA IMyTEeH BHYTPUTOPOICKOTO CO-
oOlIeHus1, YU, IJIOIIAeH, MapKoB, CagoB, OyJIbBAPOB U JPYTHX MECT OOIIETro
MOJIb30BAHUS

Ta6muma 1 — Jonyctumbie ypoBHH DOMII nuanazona gactot 30 k' - 300 I'T'p st
HaCEJICHUS

30...300 0,3...3 3...30 300 MI'tt — 300
Jlnama3oH 4acToT «l M1 M1 30...300 MI'g T
HobMubyeMbiii IImoTHOCTH TIOTOKA
PMHUPY HanpspxkennocTs asekTpudeckoro mos, E (B/m) suepruu, 1115
napameTp 2
(MkBT/c™m?)
IIpenensHO 110-
ITyCTUMEBIE YPOB- 25,0 15,0 10,0 3,0 10; 25*
HHU

* AJIg CJIydacB O6Hy‘lCHI/IH OT aHTCHH, pa60TaIOH_[I/IX B PCKUMC KPYTOBOT'O 063opa HJIM CKaHUpOBa-
HUs.

B nHacrosmee BpeMs OJHUM U3 OCHOBHBIX HCTOYHHUKOM HU3IIy4E€HHS, C KOTOPBIM
YeJI0BEK IPOBOAUT MHOTO BPEMEHHU B KOHTAKTE, SIBISAETCS KOMIBIOTEP. CaHUTapHBIE
HOPMBI TIO OpraHu3anuu padoTel Ha HeMm yctaHoBiensl CanlluH 2.2.2/2.4.1340-03
[5]. B cooTBercTBUM ¢ HUMH H3MepeHne ypoBHer OMII nmpous3BoauTCsa Ha paccros-
Huu 50 cM oT 3KkpaHa. JlonmyCTUMBIE YPOBHU BO3ACHUCTBHS HA JIFOJIEN DIEKTPOMArHUT-
HBIX U3JIy4€HHI MPUBEIEHBI B Ta0JI. 2.

Tabnuna 2 — Bpemennsie gonyctumelie ypoau IMII, coznaBaembie [I9BM

HaunmeHnoBanue napameTpoB BJ1Y OMII
HanpsioxenHocTs amekTpuye- B muanasone yactor 5 I'm— 2 xI'11 25 B/m
CKOTI'0 IIOJISI B guanasone yacror 2 kI'1 — 400 kI'11 2,5B/m
IImotHOCTE MaruuTHOroO NoTo- | B amama3zone wactoT 5 ' — 2 kI’ 250 uTn
Ka B mmnamazone gactot 2 KI'p — 400 xI'1g 25 1Tn
DIEeKTPOCTATUUECKUI MOTEHIMAN SKPaHa BUIEOMOHUTOPA 500 B

TpeboBanus CanlluH 2.2.2/2.4.1340-03 ycraHaBIMBaIOT, YTO HKPaH BHIEOMO-
HUTOpPA JOJDKEH HAXOIUTHCS OT IJIa3 Mojbs3oBaTens Ha pacctosauu 600...700 MM, HO
He Omke 500 mMm. Ecnm A cTallMOHapHOTO KOMIIBIOTEPA 3TO PACCTOSTHUE MOXKHO
YCTaHOBUTH, TO NIPU paboTe ¢ HOyTOyKoM OHO cokpariaercs a0 350...400 mm. Emé
MEHbIIIEE PACCTOSTHUE MEKy HUKHEH CTOPOHON HOYTOyKa M KOJIEHSIMU T0JIb30BaTe-
as — 100...200 MM B 3aBUCHMOCTH OT POCTa YeJIOBEKa, KOTJIa HOYTOYK YCTaHOBJICH
Ha CTOJIE, UJIM OHO PAaBHO HYIIIO, €CJIM HOYTOYK JISKUT Ha KoJeHsX. Takum oOpazom,
aKTUBHOE IOJIb30BaHME HOYTOYKOM MOKET HECTH HETaTUBHOE BO3JIEHCTBUE Ha 3710-
poBbe YenoBeka, nmockoinbky OMII ycunmBaeTcs mo mepe NpuOIMKEHHUs] K €ro uc-
TOYHUKY.
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HccnenoBanu 3MeKTPOMarHUTHOE M3ITy4€HUE, UCXOMIIEE C Pa3HbIX CTOPOH HO-
yTOyKa, a Takke CrocoOHOCTh ApeBecHOCTpYkeuHbIX TUT ([CII) mornomars OMU.
[Tocnennee 00OCHOBaHO TEM, YTO COBpeMEHHasi ObITOBast U opucHas MeOellb U3ro-
TaBJIMBAETCS MPEUMYIIIECTBEHHO U3 JIPEBECHBIX IUIUT, U HEOOXOAUMO BBISICHUTD, Ha-
CKOJIBKO 3JIEMEHThI paboyvero croyia (CTOJCIIHMIIA, OOKOBbIE CTEHKH, JBEPIIbI) CIO-
COOHBI YKPaHUPOBATH U3ITYUEHUE, UCXOJAIIEE OT IECKTPUUECKOTO mpubdopa Ha Mpu-
Mepe HOyTOyKa.

B kadectBe 00bekTa IMU ncnons3zoBaim HOyTOYK Mapku Dell Inspiron 3521.
[Tapamerpsr HOyTOYKa: 15,6 " HD (1366x768) WLED, Pentium2117U, 4GB, 500GB,
DVD+/-RW, integrated, WiFi + BT, WebCam 1Mp, 4cell, Win8. Pa3mepsl HOyTOY-
Ka: 375%x258x25 mm. I'ox npousBoacTea 2013.

HanpspkeHHOCTh MEepeMEHHBIX 3JICKTPUUECKUX TOJeH, co3JaBacMbIX HOYTOY-
KOM, (PMKCHpOBAIIM U3MEpPUTENIEM dJeKTpudeckoro mois mapku UIII-05. B mpubope
B KayeCcTBE JATYMKOB HCHOJB3YIOTCS JUIOJIbHAS aHTEHHA U JIMCKOBBIM MPOOHUK.
Jwnanazonsl yactoT nponyckanus oT 2 a0 400 kI 1. Jnana3oHsl n3MepseMbIX 3Ha4YeE-
HUN HAaINpsSKEHHOCTH 3JieKTpuueckoro nojs ot 0,7 no 199 B/m. OcHoBHas oTHOCH-
TeJbHAsl TOTPEIIHOCTh M3MEPEHUs] HAMPSHKEHHOCTH 3JIEKTPUYECKOTO TOJISI B HOP-
MaJbHBIX KIIMMAaTUYECKHUX yCIOBUAX He Oonee + 20 %.

Tak kak HampsHKEHHOCTh SJIEKTPUYECKOTO TOJIA BEJIMYMHA BEKTOpHAs, TO IS
onpejienieHuss €€ B BBIOPAHHOM TOYKE IPOCTPAHCTBA M3MEPSUIM TPU B3aUMHO-
OPTOTOHANBHEIC COCTABIAIOMINE 3TOr0 BEKTOPA Eysy v By Eysni,» @ 3aTEM ompesie-

JISUTA HATIPSDKEHHOCTD Ey,y, 110 hopMyIIe:

Eu3M = \/Eusmfc + Eum?, + Eu3M§

N3mepeHust mapaMeTpoB 3JEKTPOMATHUTHOTO MOJI MPOBOAWIM, YCTaHABIMBAS
HOYTOYK M MpOOOpPHI KOHTPOJISA Ha JTaOOPATOPHOM JIEPEBSHHOM CTOJIE CO CTOJICIITHH-
el M3 IUAIEKTPUYECKOTO Marepuaia U3 JeKOPaTUBHOTO OYMa)KHO-CJIOUCTOTO Iijia-
ctuka. Bo BpeMs u3MepeHusi MeTalInueCKue KOHCTPYKIIMA HAXOAWIIUCh Ha pacCcTOs-
HUU Oonee 3 M oT mpubopa (HopmatuB He MeHee 1 M). [locTopoHHUE MCTOYHUKH
AIIEKTPUUECKUX TMOJIeH (KaOenu OCBEIEeHHUs) HaXOIMIIUCh Ha PacCTOSIHUM Oosee 5 M
ot npudopa. JlabopaTopHoe 0060pyaOBaHUE, HAXOSIICECS B MOMEIICHUH, B MOMEHT
3aMEepOB OBLIO OTKJIFOYEHO OT MUTAHUS. 3aMephl MOKa3aTesied AJIEeKTPOMArHUTHOTO
nosist nmpousBoawin  Ha paccrosiHusx 0; 0,05; 0,25; 0,50 u 1,0 m oT paboratorero
HOYTOYKa.

[Ipu omnpenenenun skpanupyromux crnocodnocreit JCII ucnonb3oBanu mnpo-
MBIIIJICHHBIE TUIMTHI, KOTOPBIE MIMPOKO MPUMEHSIOTCS MPU U3TOTOBJICHUU MEOEIH:
JCII o6mero HazHaueHus: Tuna P2 HeoTAenaHHYIO M OTACIAHHYIO METOJOM JIaMHU-
HUpoBaHUs, a Takxke Biaaroctoikyr JICII tuna P3. Ilnuter oTBedaroT TpeGoBaHUSIM
['OCT [6, 7, 8]. CBoiicTBa IUTUT MPUBEICHKI B Ta0.3.
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Tabnuna 3 — CBolicTBa APEBECHOCTPYKEUHBIX TUTUT

Tun JICII Konctpykuusi, 06paboTka MoBepXHOCTH, Tommunua, | IlnotHOCTS,
OTJIENIKA TUTUTHI MM Kr/M°>
P2 TpéxcnoitHas, nundoBaHHAas!, HEOTACTaHHASL 16,3 658
P3 Tpéxcnolinas, nummpoBaHHas, HEOTACIAHHAS 16,3 642
P2 TpéxcnoitHas, nundoBaHHAs, OTACIaHHAS OyMaXKHO- 16,3 762
CMOJISIHOM INIEHKOW METOAOM JIAMUHHUPOBAHUS C
JIBYX CTOPOH

[Ipu 3amepax mapametpoB DMII mmTel ycranaBnuBaiu Ha paccrosauu 10...20
MM OT uctouyHuka DMU. Pazmepsl oOpasnoB miuT coctarmsuik oT 300 g0 500 M,
T.€. OHHU TIEPEKPBHIBAIA MOBEPXHOCTh HOYTOYKa. 3aMephl MoKa3aTeseil dJIeKTpoMar-
HUTHOTO MOJIs Mporu3Boiik Ha paccrosaausax 0,05; 0,25; 0,50 u 1,0 M oT ucrouHuka.
B 1abn. 4 npeacTaBieHbl 3HAYEHUS HAMPSHKEHHOCTH JIEKTPUYECKOTO TOJIsS B IUara-
30He yacToT 2...400 x['11 Ha pa3HOM PacCTOSIHUM MO CTOPOHAM HOYTOYKa.

Ta6J'II/II_Ia 4 — HaHpH}KéHHOCTB QJICKTPHUYCCKOI'O IIOJII B AMAIIA30HC YaCTOT
2...400 x['1 mo ctopoHam HOyTOYKa
Paccrosinue ot Hanpsox€HHOCTB 35IeKTprUdecKoro moss, B/,
MCTOYHUKA U3- 110 CTOPOHAM HOYTOYKa
JIyYEHHUS, M JInneBas BoxoBas Saguss Hwuxusasa Bepxnss
0 11,07 2,33 8,00 10,42 7,17
0,05 2,90 1,92 3,07 3,22 2,79
0,25 2,20 0,79 1,06 1,16 2,20
0,50 0,81 0,49 0,62 0,56 0,89
1,00 0,46 0,33 0,46 0,27 0,52

Pe3ynbpTaThl uCHIBITAaHHUM TTOKA3BIBAIOT, YTO HA pacctosHuu S00 MM OT HOyTOYKa
HaIpPsHKEHHOCTh AJIEKTPUYECKOro ToJisi Haxoautcs B npenaenax 0,49...0,89 B/wm, T.e.
oHa MeHble 2,5 B/M, 4TOo ycTaHOBJeHO B kaudecTBe BepxHero mnpenena CanlluH
2.2.2/2.4.1340-03 [5]. TakuM 0Opa3oM, UCCIIeIOBaHHBIH HAMUA HOYTOYK OTBEYaeT ca-
HUTAPHBIM HOPMaM.

Bmecte ¢ TeM mnpu mpUOMMIKEHUH K HUCTOYHUKY H3JIYYEHUs] HANPSHKEHHOCTH
AIIEKTPUUYECKOro ToJisi Bo3pactaet a0 1,92...3,22 B/m Ha paccTosinuu 50 MM OT HO-
yTOyka u o 2,33...11,07 B/m nipu ero kacanuu. Hanbonee BbICOKHE YPOBHU U3IY-
YEHUS UCXOAT CO CTOPOHBI JIMIICBOM, HUKHEH 1 3aJHEH TTOBEPXHOCTEH HOYTOYKA.

UccnenoBanu criocooHocTs JICII moromare 3IeKTpuYecKoe Mmojie, UCXOIAIIee
ot HOyTOyKa. M3 JICII MOryT OBITh M3rOTOBJICHBI CTOJICIIIHUIIA CTOJA W 3AIIUTHBIHA
9KpaH, YCTAHOBIICHHBIN HA CTOJICIIHUIIC TMO3aJUd HU3Iy4aTess. JTU JeTanu medenu
pacnionaratorcs Ha myTd OMU oT HKHEH M 3aaHel MOBEPXHOCTH HOYTOyKa, Kak
OJIHUX M3 HanOoJiee OMacHBIX. Pe3ynbTaThl HCTIBITAHUM MPEICTaBICHBI B Ta0M. 5.

Pe3ynbTaThl MCHBITAHUN TOKA3bIBAIOT, YTO BEJIWYMHBI HAIPSHKEHHOCTH DJICK-
Tpuueckoro noJst 3a skpanoMm u3 JCII 6nu3ku k 3nauenusiMm OMMU Oe3 skpana. s
MOATBEPKACHUS 3TOrO0 BBIBOJA clejalid pacuéThl d(PPEKTUBHOCTU SKPAaHUPOBAHUS
no matepuanam 1abn. 4 u 5. 3a 100 % npuHUManu HapsKEHHOCTh MOJIsl O€3 dKpaHa.
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3HaK «—» 03HAYaeT CHIKEHUE MOKa3aTelisd 3a IUIUTOM, 3HaK «+» — MOBBIIIEHHE TTOKa-
3arens. Pe3ynbTaThl pacyeToB MpeacTaBieHbl B Ta0M. 6.

Tabnuna 5 — HanpsikeHHOCTh 37IEKTPUYECKOro MoJid B auamna3zone 4yacTtoT 2...400
k[’ mo ctoponam HoyTOyKa 3a skpaHoM u3 JICII pa3HbIx TUIIOB

Paccros- CropoHa HOyTOYKa
HHUE OT Huoxusasa 3agusasa

HCTOYHU- HanpsoxkéaHocTh 3ekTpuyeckoro nosst, B/,

Ka U3Iy- 3a skpanom u3 JICII tuna

9eHus, M | P2 6e3 or- | P3 6e3 or- | P2 mamu- | P2 6e3 or- | P3 6e3 or- | P2 mamunupo-

pi (S 1297t pi (S 1297t HUPOBAH- pi (S 1297t pi (S 1297t BaHHAas
Hasi

0,05 3,24 3,49 3,86 3,58 3,67 3,59
0,25 1,22 1,14 1,11 1,09 1,10 1,16
0,50 0,55 0,56 0,52 0,52 0,57 0,57
1,00 0,24 0,30 0,31 0,35 0,29 0,35

PacuéTel MOKa3pIBalOT, YTO U3MEHEHHUE IEKTPHUUYECKOrO MOJI 3a DKPAHOM M3
JCII coctaBnset + 20 %, T.€. OHO YKJIaJIbIBACTCS B IMANa30H MOTPEIIHOCTH Tpudopa
NDII-05. Takum obpaszom, uccinenoBanubie Hamu JICII He mOrIomarT 3IeKTpUYe-
CKO€ 10JIe, UCXOS1Iee OT HOYTOYKa.

Ta6J'II/II_Ia 6 — 3meHeHue HaIIPAKCHHOCTH JJICKTPHUYCCKOI'O ITIOJIA 110 CTOPOHAM HOYT-

Oyka 3a sxkpanom u3 JCII pa3HbIX THIIOB

Paccrosg- Cropona HOyTOYyKa
HHUE OT Huxusa Sagussg

HCTOYHU- V3meHeHre HanpsHKEHHOCTH AIIEKTPUIECKOTo oI, %o,

Ka u3Jy- 3a 3kpanoM u3 JICII tuna

YeHUA, M | P2 6e3 or- | P3 6e3 or- | P2 namuum- | P2 6e3 or- | P3 6e3 o1- P2 namunu-

TENIKA IEJIKA pOBaHHAA JIENIKH IEJIKA pOBaHHAs

0,05 +0,6 +8,4 +19,9 + 16,6 +19,5 + 16,9
0,25 +5,2 - 17 —-43 +2,8 + 3,8 +94
0,50 -1,8 0,0 -71 -16,1 -8,1 -8,1
1,00 -11,1 +11,1 + 14,8 -2,8 -194 -2,8

[IpoBeaeHHOE HCCIIEAOBAHUE MOKA3allo, 4To B Avamna3zoHe 4actor 2...400 xI'n
HoyTOyk Mapku Dell Inspiron 3521 wusnydaer pasaudHOe 3JIEKTPUUECKOE IOJIE TI0
cBOoMM cTopoHaM. Haunbosee BhICOKHE YPOBHU H3JIYUYEHUSI UCXOJAT CO CTOPOHBI JIU-
LIEBOM, HIJKHEW W 3aJHEl MOBEpXHOCTEN HOyTOyKa. HanpskeHHOCTh AleKTPUYECKO-
ro MOJIsl, UCXOASAIIEr0 € JIMIEBOW MOBEPXHOCTU (SKpaHa) HOYTOyKa Ha PacCTOSIHUU
0,5 M, kak 310 Tpeaycmotpeno poccuiickumu CanlluH, otBewaer TpeboBaHuUsIM, —
0,81 mpotus 2,5 B/m.

[Tpu mpubIMKEHNN K MCTOYHHUKY W3ITyYCHHs] HANPSHKEHHOCTh DJIEKTPUUYECKOTO
noyis Bo3pactaer nmo 1,92...3,22 B/mM Ha pacctossHuu 50 MM OT HOYTOyKa W JI0
2,33...11,07 B/m nipu ero xacaHuu, T.e. HAOJIOJASTCS MPEBHIIIICHUE HOPMBL. ITO 00-
CTOSITENIbCTBO HEOOXOJMMO YYMTHIBATH, MOCKOJIBKY MpU paboTe ¢ HOYTOYKOM pac-
CTOSIHHE MEXIY HIDKHEW CTOPOHOU HOYTOYKa M KOJEHSMU MOJb30BaTENsl COCTABIISET
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100...200 MM B 3aBHCHMOCTH OT POCTa 4€JOBEKa, KOTJa HOYTOYK yCTaHOBJIEH Ha
CTOJI€, MJIM OHO PABHO HYJIIO, €CIM HOYTOYK JIEKUT Ha KOJICHSX.

HccnenoBanre crioCOOHOCTH JAPEBECHOCTPY>KEUHBIX IUIUT MEOETHLHOTO Ha3Ha-
yeHus noryomars DM nokasasio, 4To U3MEHEHHE AJIEKTPUUYECKOro MOJIA 3a dKpa-
HoMm u3 JICII cocraBnsier £ 20 %, T.€. OHO YKJIQJbIBAETCS B JIMANA30H MOTPEITHOCTH
npuoopa UDII-05. Takum 06pa3zoM, TUITUTHI TOJIIMHON 16 MM ¢ OTAEIKON U 6€3 OT-
JIJIKU HE TIOTJIOMIAI0T JEKTPUUECKOE MOJIe, UCXOsIIIee OT HOyTOYKa.

B cBsi3u ¢ 3TUM cunTaeM MEPCHEKTUBHBIM MPOBEJICHUE MCCIEI0BATEILCKUX pa-
00T Mo pa3pabOTKE U OCBOCHUIO TEXHOJOTUM APEBECHBIX TUIUT, MOTJIOMIAOIIUX JJIEK-
TPOMAarHUTHOE M3Ny4deHue. Takue MIUTHI MOTYT OBITH HCIIOJIB30BAHbI I U3TOTOB-
JieHus1 OBITOBOM M 0(prCHON MeOeH.
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HUs NOKPbIMUS NYMeM UCHONb308AHUSL 8 HUX OOHO20 U 020 Jice AHMUNUPEHa AMU-
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ooghocpama KM. Ocobennocmovio 0anno2o noKpvlmus A6isaemcs oopazoeanue npu
02HEBOM 8030€lCMBUU YCMOUYUBO20 3AUUMHO20 KAPOOHUZ0BAHHO20 CJl05 C B08/eHe-
HUeM N0BEPXHOCMHO20 CJLOSL 3AWUAEMO20 OPEBECHO20 Mamepuad.

KitoueBble ¢ji0Ba: OTHE3aIIUTHBIE MOKPBITHS, aHTUMHPEHBI, amuaodpocdar, moiau-
aKpuiIamMu, TOPIOYECTb.

[TockonbKy IpeBECHBIE TUIUTHI MOTYT OBITH 3aIIHUILIEHBI OT BOTOPAHUS C TIOMO-
MIbIO PA3IUYHBIX TOKPBITHH [1], TO cOYeTaHne MPONUTKUA U MOKPBITUS MOKET JIOTOJI-
HUTEJIbHO YCUJINTh MX OTHE3AIIUIIEHHOCTD, MO3BOJIUT YMEHBIIUTh TPEOyeMyIO TIy-
OMHY MPOMUTKH, a TaKKe 00ECIEUUT OTCYTCTBHE BBHICATMBAHHS M BBIMBIBAHUS IMPO-
MUTOYHOTO cocTaBa. OCHOBHOM CIIOHOCTBIO MPU 3TOM SIBJISIETCSI COBMEILIEHUE ABYX
COCTABJISIFOIIMX — MPOMUTOYHOTO COCTaBa U KOMITO3UIIUU ISl IOKPBITHS.

Hcnonb3oBanne Takux Ad@ekTuBHbIX aHTHUOUpeHoB, Kak NH4H,POy,,
(NH4),HPO4 1 (NH4),SO4, He MO3BOISET MOIYyYNUTh YCTOWYUBBIE TIOKPHITHS C JOCTa-
TOYHBIMU TMPOYHOCTHBIMU U aOpPa3UBHBIMHU XapaKTEPUCTUKAMHU H3-3a IUIOXOH CO-
BMECTUMOCTU C MeJaMUHO(DOpMalIbAETUIHBIMA U MeJlaMuHOKapOaMuaodopmanbie-
ruHpIiMu cMontamu [2]. [Toatomy TpeOyeTcsi TEXHOJIOTHYECKU NpUéM, BKIIIOUYAIO-
WA TPOMUTKY JPEBECHHBI BHICOKOI(PPEKTUBHBIM OTHE3AIIUTHBIM COCTABOM U TIO-
CJIEyIOIllee HAaHECEHUE MOKPBITUS C HUCIIOJIb30BAHUEM COSAMHEHHN C MaKCHMaIbHO
OJIM3KOU MPUPOJOH.

B pa3paboTky OMHAapHOTO OTHE3AIMUTHOTO MOKPBITUSA MPHUHAT CHOCOO OrHesa-
IIMTHI COBMEIIEHUEM MPOMUTKA W HAHECEHUS MOKPBITUS MPU UCTIOIB30BAHUU B HHUX
OJIHOTO U TOro ke (PocdopazoTcoaepKallero aHTUMMPEHA Kilacca aJayKToB OJjaro-
Japs. BO3MOXXHOCTU HAIPABJIEHHOTO PErYJIMPOBAHUS UX KUCIOTHOCTH, B YACTHOCTH,
amunopocdpara KM [3]. TIponuTsiBaromuii cocTaB JOHKEH COAEPKaTh aHTUIIUPEH,
CTPYKTYPUPYIOLIYIO JO0OABKY JJIsl MOBBILICHHUS BA3KOCTH PacTBOpPA, a TAKXKe KpacH-
TeNb JJI1 TOHMPOBAHHWS 3alMIAEMOro JpeBecHOro marepuana. Kporommii cocras
NOMHMMO aHTHUIIMPEHa JOJDKEH coaepkaTh KapOamMuaohopMaibAeruaHbIi OJUTOMEp
XOJIOJTHOTO OTBEP)KJIEHUS JUIsl OOECHeUeHUs] MEXaHMUECKOH MPOYHOCTH MOKPBITHSL.
[Ipu 3TOM TpeOyeTcsi ONpenenuTh YCIOBHUS COBMEIICHHS] BHIOPAHHOTO aHTUIHPEHA
KaK CO CTPYKTYPHPYIOIIECH 100aBKOW M TOHUPYIOUIMM KOMIIOHEHTOM MPOTHUTHIBAO-
IIETO COCTaBa, TaK U C OJTUTOMEPHBIM KOMIIOHEHTOM KPOIOIIETO COCTABa.

B kadecTBe Moaenu MOIJIOXKKUA BhIOpaHa ApeBecrHa 3a00JI0HM COCHBI IUIOTHO-
cThio 400...550 Kr/M° U BI&XHOCTHIO 8 £ 2 % B COOTBETCTBHH C TPEOOBAHMAMH K
oOpa3mam Juis ONpeAeNieHUs] OTHE3AIIUTHBIX CBOWCTB IMPOMUTOK M TOKPBITHHA IS
npesecunsl o 'OCT 16363-98.

[Tpu pa3paboTke peuenTypbl NPOMUTHIBAIOIIEIO COCTaBa B KAU€CTBE CTPYKTY-
pupytomeir 1o6apku mpuHAT noiuakpuiaamug (ITAA) mo TY 6-01-1049-92, a B ka-
yectBe Kpacurens auxpomatr kamms K,Cr,O; (TOCT 4220-75), KOTOpBIN TakKe OT-
HOCAT K aHTunupeHam. Jlyis pa3pabOTKH KPOIOIIETO COCTaBa MCHOJIb30BaIM KapoOa-
mugopopmanpaeruanyio cmoiy (K®C) mapku M-70 mpousBoactea OOO «Pe3uony,
Cankr-IletepOypr (TY 13-369-77) ¢ maccoBoii moneit cyxoro ocratka 67 %. B ka-
YyecTBe aHTUNMpeHa npuMmensui amunodocdar mapku KM (TY 2499-001-05091160—
2012). IIpu 3TOM B MPOMMTHIBAIOIIEM COCTaBe McHoJib3oBasin amuaopochar KM c
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atoMHbIM cootHomrenneM N/P = 3 u pH 5,5 (KM-3-5,5), a B kporomieM cocTaBe 1o
ycnoBusim otBepxkaenns KOC — KM ¢ N/P =3 u pH 1,5 (KM-3-1,5).

[170THOCTH MPOMUTHIBAIOIIETO COCTABA OIMPEACIISIIN JCHCUTOMETPUUYECKU C TO-
Mouipto apeomerpoB Tuna AOH-1, coorBercTByrommx ['OCT 18481-81. Kunemaru-
YECKYIO0 BSI3KOCTh MPOMUTHIBAIOIIEIO COCTaBa OMNPEACISIIM B BUCKO3UMETPE THUIIA
BIDK-3 ('OCT 10028-81) ¢ auameTrpom kammisipa 0,92 mm. JIlnHamMuuecKyro Bsi3-
KOCTb IPOIMTHIBAIOIIETO COCTaBa PACCUMTHIBAIN, UCXOJA U3 €r0 KMHEMATHYeCKOU
BSI3KOCTH W TJIOTHOCTH.

CocTtaBbl OMHAPHOTO OTHE3AMUTHOTO TOKPBHITUS Ha IMOBEPXHOCTH OOpa3IloB
JPEBECUHBI HAHOCWIIA KUCTHIO M OMIPENIEIISIN PacXoj] B COOTBETCTBHH C TPeOOBaHMSI-
mu 'OCT 20022.9-93. 1IBeTOBBIE XapaKTEPUCTUKU OOpa3lOB JAPEBECUHBI C OMHAp-
HbIM OTHE3alUTHBIM MOKPBITHEM ONpeaessim no Atnacy useroB [4]. Bomomnormo-
nieHue no macce (AW) st 06pa3loB APEBECHUHBI ¢ OMHAPHBIM OTHE3AIIUTHBIM TO-
kpoiTiem onpeaensii mo I'OCT 16483.20—72.

[Ipu ucnbITaHUU Ha TOprOYECTh 00Pa3OB APEBECUHBI ¢ OMHAPHBIM OTHE3aIUT-
HBIM TIOKPBITUEM PETHMCTPUPOBAIM OTHOCHUTEIIbHYIO MOTEPI0 Macchl (4AM) u mpoaos-
KUTEIHHOCTh CAMOCTOSITEIBHOTO TOPEHUsS U TIIeHUs 00pa3noB (7 ;). [ pynmy oruesa-
MUTHON 3()PEKTUBHOCTH OMHAPHOTO MOKPBITHS JIJISi APEBECHOILTUTHBIX MaTEpUAJIOB
OTpeNessuid B cepTUhUIIUPOBAHHON JTabopaTopun He3aBUCMMOTO UCHBITATEILHOTO
neHTpa noxkapHoit 6ezonacuoctu Cankr-Ilerepoyprekoro punuana ®I'BY «Bcepoc-
CUNCKUN HAyYHO-UCCIE0BATEIbCKUNA MHCTUTYT MPOTUBOINOXKApHOH 000poHbl MUC
Poccum» mo 'OCT 16363-98.

J{ns mpuroToBIEHUs MPOMUTHIBAIOIIETO cocTaBa (coctaB |) B peakrop, 00opy-
JIOBAaHHBIA MEIIAIKON 1 000TPEBOM, 3aJIMBAJIM BOY U HarpeBasiu €€ 10 TEMIIEPATYPhI
60 £ 5 °C. 3arem B peakrop 3arpykamd [TAA W mepeMeImuBaId CO CKOPOCTHIO
60...120 mur - (Re = 35000...70000) mo moiHOro pacTBopeHus. Ilocie aToro B pe-
aktop nobasisu 50 %-it BomHbI pactBop amuaodochara KM-3-5,5 u nepemern-
BaJIM JI0 MOJy4eHUs ogHOpoaHOM )uakoctH. K,Cr,O; B BUE CyXoro mopoiika BBO-
JIUJIU B PACTBOP U PACTBOPSUIM MPHU HENPEPHIBHOM MEPEMEITNBAHHH.

Jlst mpuroToBiieHUs Kporoiero coctasa (coctas |l) B cMecurens 3arpyxanu 67
%-#1 Bonubii pactBop KOC u Boay W mepeMemuBaiy 10 MOJyYeHUs OJHOPOIHOMN
Macchl. 3aTeM K cMecH J100aBisiiin Heooxoaumoe komaecTBo 40 %-ro BOJAHOTO pac-
TBOpa amunodochara KM-3-1,5 u nepememmBanu. Bapuants penentyp OMHaApHOTO
OTHE3AIIUTHOIO MOKPHITUS MPUBEIEHBI B Ta0. 1.

CocraB | HaHOCHIIM KUCTBHIO B OJIMH WJIU JIBa TpUEMa B 3aBUCUMOCTH OT CBOMCTB
3amuinaemMoit apeBecuHbl. CoctaB || HAHOCWIIM KUCTHIO B JIBa CJIOS HA JPEBECHUHY,
oOpaboranHyto coctaBoM |, mocne mosHoro ero BnuThbIBaHMs. CylllKa MOKPBITUS
npoTeKasia Ipu KOMHATHOM Temmneparype B Teuenue 12...48 4. OOpa3upl ApeBECUHbBI
WCIIBITHIBAJIM HA TOPIOYECTh U BOJOMOTJIONICHHE.

[Ipu ucnpITaHUAX Ha TOPIOYECTh MOTEPS] MacChl 0OPA3IOB APEBECUHBI, 00pado-
TaHHBIX 110 BapuaHTaM 2, 3 u 4, coctaBisieT S...7 %, a BpeMsi caMOCTOATEIBHOIO T'0-
penus He npebiiaeT 30 ¢. buHapHOE OrHE3alMTHOE MOKPHITUE TAKXKE MO3BOJISET
CHU3UTH BOJOTIOTJIONIEHHE 00pa3lioB 00pabOTaHHON APEBECUHBI.
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Tabnuna 1 — Peuentypsl u pacxoa OMHApPHOTO OTHE3AIIUTHOTO MOKPBITUS JPEBECH-

HBbI
BapuanTsl perentyp
KommoHeHTBI 1 5 3 1 5

Cocmas | (mac. %):
KM-3-5,5 30 40 52 65 70
IMAA 0,5 0,3 0,2 0,1 -
KzCI’zO7 1,7 0,8 0,5 0,2 0,1
Bona 67,8 58,9 47,3 34,7 29,9
Pacxon mo abc. cyx. Bemie- 45 104 139 171 156
CTBaM, /M

Cocmas |l (mac. %):
K®dC 35 40 45 50 55
KM-3-1,5 1,0 2,0 3,0 4,0 5,0
Bona 64 58 52 46 40
Pacxon o abc¢. cyx. Berie- 59 126 144 163 228
CTBaM, /M

Tloxkpeimue 8 yenom:
Pacxon no abc. cyx. Bee- 104 230 283 334 384
CTBaM, /M

CpoiicTBa 00pa3lOB JIPEBECUHBI COCHbI, 00pa0OTAHHBIX OMHAPHBIM OTHE3AIIUT-
HBIM IOKPBITUEM 10 IISITH BApUAHTAM, IIPUBEICHBI HIKE.

Tlokazamenu 1 2 3 4 5 KOHTPOJIb
Am, % 12,5 7,3 4,7 6,0 79,0 79,7
Ters © 94 26 0 0 65 602
AW 3a 24 4, % 16,8 13,0 10,3 11,5 14,7 17,1

CHmwxkeHnne MaccoBoit momm amugodocdara KM-3-5,5 B coctase | 10 30 % BEI-
3bIBAET YMEHBIIEHUE pacxoja cocTaBa |, B pe3ynbTaTe yero He odbecrieunBaeTcsl He-
00XOJIMMBIN YPOBEHb OTHE3alIUThl 0OPAOOTAHHON JPEBECHHBI. YBEIUYEHUE COAEP-
xanus [TAA 6onee 0,3 % yxynmaer cMemmBaemMoctb pactBopoB [TAA u KM. Ilo-
BeIllieHHOE pa3zbarineHue KOC Bosoi M HEIOCTATOYHOE KOIMYEeCTBO aMuaodocdara
KM-3-1,5 B coctae || mpuBOAAT K yXYIIIEHUIO OTBEPKACHUS MOKPHITHS U €T0 JIHUTI-
KocTH (BapuanT 1).

[Ipu yBenmuuenum conepxkanust ammunopochara KM-3-5,5 B cocraBe | Goree
65 % naxe B orcyrcTBUH [IAA pacTBOp UMEET OOJIBIITYIO BI3KOCTh, YTO 3aTPYIHSET
MPOMUTKY APEBECUHBI U MPUBOAUT K CHIKEHHUIO pacxoja coctasa |. HemoctaTtounoe
paszbaBnenue KOC Boxoi u u3bbitok amugodocdara KM-3-1,5 B cocrase |l BbI3HI-
BaeT KOATyJIALUIO U MPEXKIEBPEMEHHOE OTBEPKACHNUE CMOJIBI, YTO MPUBOJUT K pac-
TPECKUBAHUIO MOKPHITUS. B pe3ynbTaTe Aake Mpu 3HAYUTEIHHOM PacXo/ie MOKPBITHS
oOpaboTaHHbIe 00pa3lbl JPEBECHUHBI UMEIOT HU3KYIO CTENEHb OTHE3AIIUIIEHHOCTU
(BapuaHT 5).

Pa3paboTanHoe OMHApHOE OTHE3AIIMTHOE MOKPHITUE MPEAHA3HAYACTCS IS JIpe-
BECHHBI M JPEBECHOIUIMTHBIX MAaTEPHAIIOB M MUMEET CIEAYIOIINE XapaKTEPUCTUKH.
Cocras | wmmeer mrotHocTs 1200...1320 kr/mM°, JMHAMHYECKYIO BS3KOCTb
5,5...16,7 mlla-c u mpenHazHaueH s MPOMHUTKU Marepuana. Ku3HecrmocoOHOCTh
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coctaBa | — 1 rox. Coctas || mpUroToBIAIOT HENOCPEACTBEHHO NEPE UCIOIb30BAHU-
eMm. CocraB |l BbITONHSIET QYHKIMIO KPOIOIIETO CJIOSl M 3amuiiaeT coctaB | oT BbI-
MBIBaHUS ¥ aTMOC(HEpPHBIX BO3JCHCTBUMN, YeM OOecreynBaeTcs CTaOMIbHOCTh OTHe-
3alllMThl MaTtepuana BO BpeMeHU. ONTUMHU3UPOBAHHBIA MO KPUTEPHUIO TOPIOYECTH U
MEXaHUYECKOM MPOYHOCTU PACXO]l KOMIIOHEHTOB JUIsl MPUTOTOBIIEHUs cocTaBa | u
coctana |l ykazan B Ta6:1. 2.

CoctaB | HaHOCAT KUCTHIO B OJIUH WM JBa MpUEMA B 3aBUCUMOCTU OT CBOMCTB
3alMIIAEMOT0 MaTepraga U TeOMETpUU KOHCTpyKUMid. Ha ropu3oHTanbHble MOBEpX-
HOCTH (IIpM HAHECEHHWHU CBEPXY) COCTaB HAHOCAT B OJMH NPHEM, HA BEPTHKAJIbHBIC
MOBEPXHOCTU — B JiBa NMpuéMa. MUHUMAIBLHOE BpEMsI MEXIY ABYMsS HaHECEHUSMU
cocTasisieT oT 20 MUH 10 2 4 B 3aBUCMMOCTH OT TEMIIEPATyPbl OKPYKAIOIIEH CPEbI.
Pacxon coctasa | Haxomures B pegenax 105...170 r/m° o abc. cyx. BEIecTBaM.

CoctaB || HaHOCAT KUCTHIO B JiBa CJIOSl HA MaTepHall, 00padOTaHHBII cocTaBoM I,
MocJie MOJHOro ero BouThiBaHUs. Pacxon cocrtaBa |l Haxoautcs B mpenenax
125...165 r/m” 1o abe. cyx. BemiectBaM. Cylika MOKPBHITHS MPOTEKAET €CTECTBEHHO
npu Temrepatype 15...50 °C B teuenue 12...48 4. O0muii pacxo OUHAPHOTO OTHE-
3al[UTHOTO MOKPbITUs cocTaBisieT 230...335 /M 110 abc. CyX. BEIIECTBAM.

Tabnuna 2 — Perientypa OMHApHOTO OTHE3AIIUTHOTO MOKPHITHUS

KommoneHTh! Pacxon, mac. %
Cocmas | (nponumuvlearowuii):
Amunodochar KM-3-5,5 40...65
IMTAA 0,1...0,3
K,Cr,05 0,2. . .0,8
Bona 34,7...58.9
Cocmas | (kporowuii):
K®C mapku K®-O 40...50
Amvunodocpar KM-3-1,5 2,0...4,0
Bona 46...58

[Ipu ucnbITaHUU HA TOPIOYECTh 00Pa3LOB APEBECUHBI C OMHAPHBIM OTHE3AIIMT-
HBIM TIOKPBITHEM MpH pacxoze 308 r/m” mo abc. cyx. Bemectsam o ITOCT 16363-98
CpeaHss MoTepsi Macchl coctaBuiia 6,3 %, Ha OCHOBaHWUU YETro JaHHOE MOKPHITUE MO-
KeT ObITh OTHECEHO K | Tpynme orue3amuTHol 3¢ ()EeKTUBHOCTH.

OTIMUUTENHEHON 0COOEHHOCTHIO MPE/IOKEHHOTO CII0c00a OTHE3AIIUTHI SIBIISICT-
csi o0Opa3oBaHWEe NPU OTHEBOM BO3JICUCTBUH YCTOMUYMBOIO 3aIIUTHOTO KapOOHU3UPO-
BAHHOTO CJIOSI C BOBJIECYEHUEM MOBEPXHOCTHOTO CJIOS 3AIMIIAEMOr0 IPEBECHOTO Ma-
Tepuaja, 4YTO MOBBIIIAET YCTOMYMBOCTh OTHE3AIUTHOTO CJios. V3BeCTHBIE KOMIIO3HU-
WA I OTHE3AIUTHBIX TOKPBITHUI COJAEPKAT YIIIEPOACOACPIKAIINEe KOMIOHEHTHI
JJIsl CTAOMJIBHOCTH BO3HUKAIONIETO MOKPHITHS [5]. B nanHo# pa3paboTke B KauecTBe
HMCTOYHUKA YTJIEPO/ia UCIIOJIB3YETCS JIMTHUH JIPEBECUHBI, KOTOPHIN MPU HArPEBaHUU B
MPUCYTCTBUM aHTUIIMPEHA OJjlaroaps apoOMaTHUYECKUM CTPYKTYpaM IMOBBIIIACT BbI-
XO0J1 yIaepo/ia o CPaBHEHUIO C MOJIMcaxapuaaMu J0 Pa3BUTHS YCIOBUN TOpEeHUS He-
3alUILIEHHON JPEBECHUHBI.

Takum 00pa3om, OMHAPHOE MOKPBHITHE OCYIIECTBIIET CBOE OTHE3AIUTHOE JCH-
CTBHE B MPEIINOBEPXHOCTHOM CIIO€ APEBECHBIX IUIUT HA MX MMOBEPXHOCTHU, peau3ys
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COOTBETCTBEHHO MEXaHW3M OTHE3AIIUTHl B KOHJICHCHUPOBAHHOU (ha3e Mo Teopuu Ka-
TAIUTUYECKON JeruapaTalud U MEXaHU3M TEIUIOM30JISIUU 110 TEOPUU TaK Ha3bIBae-
MOTO Kporolero ciiosi [6]. BeIMbIBaHMSI IPOMUTHIBAIONIETO COCTABa HE TIPOUCXOAUT
Onaroyapsi 3alIUTe KPOIOIIErO0 COCTaBa, YTO O0OECleYMBaeT CTAOMIIBHOCTh OTHE3a-
HIUTHOTO MOKPBITUS BO BPEMEHH.

bunapHOe orHe3alMTHOE MOKPHITHE SIBISETCS HEYKPBIBUCTHIM, PUUYEM JIEKOpa-
TUBHBIE CBOICTBA Marepuaja He U3MEHSIOTCS WJIM HAMpaBIEHHO peryiaupyrorcs. B
3aBucuMocTH OT pacxona K,Cr,O; B coctaBe | IBET MOBEpXHOCTH OOPA3I[OB MOXKET
U3MEHATHCS OT OPAHXKEBOTO  CIA0OHACHIIIEHHOTO CBETJIOro (IIBETOBOM TOH
A =584 um, uncrora p = 37 %, cBetnora p = 70,5 %) 10 opaHKEBO-KENTOTO CPEAHE-
HACBIIMEHHOTO cpefHeit cBeTNoTh (4 = 579 um, p = 43 %, p = 44,5 %). 310 T03BOS-
€T UCTIOJL30BaTh Pa3pad0TaHHOE TIOKPHITHE TAKXKE M MPU PECTABPAIMH IMAMSITHHUKOB
JEPEBSIHHON apXUTEKTYPHI.

[IpocToTa MPUroTOBIEHUS U UCTIOIB30BAHUS, & TAKKE JTIOCTYIMHOCTh KOMIIOHEH-
TOB OTKPBIBAIOT BO3MOXXHOCTh HIMPOKOTO MPUMEHEHUsT OMHAPHOTO OTHE3al[UTHOTO
MOKPBITUS 11 00paOOTKU JIPEBECHOIUIMTHBIX MaTepuanoB. Ha ormesammurtHOE TO-
KpbITHE nToaydeH nmateHT PO Ne 2079405 ot 20.05.1997 1. [7].

BuiBoabI

1. Pa3zpaGoTan crioco6 orHe3amuThl IPEBECHOIUTUTHBIX MAaTEPUATIOB C TIOMOIIBIO
OMHAPHOTO MOKPHITHUS, MPEANOIararonfii COBMEIIEHUE MTPONUTKU U HAHECEHHE T10-
KPBITHS ITyTEM UCIIOJIB30BAHUS B HUX OJTHOTO M TOTO K€ aHTHIMHpeHa amuaodocdara
KM.

2. OTnMYUTENHLHON 0COOEHHOCTBIO MOKPBITUS SBJISIETCS 00Opa30BaHUE MPU OTHE-
BOM BO3JICUCTBHUU YCTOWUYMBOTO 3aIIUTHOTO KAPOOHU30BAHHOTO CJIOSI C BOBJICUCHUEM
MOBEPXHOCTHOTO CJIOSI 3alUIIAEMOr0 JIPEBECHOTO MaTepurara.

Jlureparypa:

1. JleonoBuu A.A. HoBeie npeBecHoruTHbie MaTepuansl. — CI10.: Xumusgar,
2008. — 160 c.

2. IMar. 2326915 Poccuiickas denepanms, MIIK® C09 D183/04, C09 D5/18.
CocrtaB ns orHesaunutHoro nokpeitus apeBecunsl / T.C. Tumodeena, B.II. Dn-
moceknH, H.b. Tamwmna, B.B. Kynarun. — Ne 2007107737; 3assn. 01.03.2007;
Omny6:1. 20.06.2008.

3. Hart. 517491 Poccniickas dexepaums, MKH® B27 K3/52, B29 J5/00. Anta-
nupeH u crnocod ero npurotosienus / A.A. JleonoBud. — Ne 2108036/30-15; 3asBi.
21.02.75; Ony6s. 05.03.93, Bron. Ne 22.

4. Paokun E.b. Atnac useroB. — M.: Mearus, 1956. — 54 c.

5. TTar. 2119516 Poccuiickas Dexeparmst, MIIK® C09 D5/18. OrHesamuTHbIit
BCITYYMBAIOIIUNACS COCTaB JUIsl MOKPBITUS AePEBSHHBIX noBepxHocTel / P.I'. Am0Gap-
ymsiH. — Ne 97111992/04; 3asin. 16.07.97; Ony6s. 27.09.98, bron. Ne 27.

6. Jleonosuu A.A. 21 npuHIMI MOAU(PUIUPOBAHUS APEBECHBIX TUIUT OT JIeoHO-
Buua. — CII6.: U3n-Bo [lonurexH. yH-Ta, 2016. — 80 c.
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7. ITat. 2079403 Poccuiickas @enepamms, MKW B27 K3/52. Cnoco6 oruesarmu-
ThI JPEBECHBIX KOHCTPYKIMKA U MatepuanoB / A.A. Jleonosuu, JIL.II. buueBas, A.B.
[lenoymoB. — Ne 5008248/04; 3asarn. 02.08.91; Ony6s. 20.05.97, bron. Ne 14.

VJIK 674-419
HJII/ITHBIﬁ MaTepl/IaJI C UCITOJIB30BaAHUCM KapTOHHLIX T'NJIb3

B.E. Muxpiokoea, M.A. Cedvix
Tosondicckuti 2ocyoapcmeentbill MexHOL02UYeCKUll yHusepcumen

CpOCWlOM nonyJjisapHocmu 00/1€24EHHBIX NAUMHBIX mamepuaios Ovlia nocmas-
Jlena 3a0a4a no co30aHuio Ho8020 mamepuaia, peulenuem Komopoﬁ cmaio UcnoJib-
3064HUE KAPNIOHHLIX 2UJIb3 o BHYymMpeHHezcO CI0A. Taxou mamepuail umeem He-
CKOJIbKO npeumyuwiecme no CpAasHeHUro cC ()pyeuMu obnezuennvimu mamepuaiamul.
Oxonomus mamepuajla u JIecKUll 8ec — IULULb HeKomopble U3 Hux.

KuroueBble cjioBa: 00J€r4€HHBIN IIMTHBIN MaTepHrall, KAPTOHHBIE TUIIb3bI, UCIIONb-
30BaHUE MaKyJaTypbl, MAaTEPUATIOEMKOCTb, 3K0JIOTHYHOCTh, MDF.

bnaronaps pa3BUTHIO HOBBIX TEXHOJIOTHI MOSABIISIETCS BCe OOJIbIIIE HOBBIX MaTe-
pHAJIOB HAa OCHOBE JIPEBECHHBI JJI1 MEOEIIBHOTO MPOU3BOJICTBA. ITO MOTYT OBITh KaK
0oJiee MIOTHBIE, TaK U OOJErYEHHBIE IIUTHL. BbUT MIPOBEIEH aHAIU3 CYIIECTBYIOIINX
pa3paboTok 00seryéHHbpIX MarepuanoB. Celiuac HaubOosee MOMYJSIPHBIM 00JIeruéH-
HBIM MaTepHaJIoM JIsi MeOEIbHOTO IPOU3BOCTBA sIBIIAeTCA TamOypar (puc.l, a).

Puc.1. O6neruennpie mMTHBIE MaTtepuaibl: TamOypar (a), H-Corr nanens (0),
danepHas maHenb (B)

TamOypaT — 3T0 COHABUY-TIAHEIb, Y KOTOPOW BHYTPEHHUM 3aIIOJIHUTENIEM SIBJISI-
eTcst OyMakHasi s;uercTas KOHCTPYKIUS, a Hapy KHbIE CJIOM Yallle BCErO BBITIOJHEHbI
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U3 JIMCTOBBIX JPEBECHOBOJOKHUCTBHIX (JIBII) wim apeBecHOCTPYKEUHBIX IUIMT
(ICII). ITnoTHOCTh TUIMTHI C 3aKJIaAHBIMHU DJIEMEHTAaMU COCTaBiisgeT nmpumepHo 300
kr/m° [1]. Cxoxum ¢ TamybpatoM MarepuanoM siBisiercst H-Corr Panels (puc.1, 6).
DTO CIIOUCTAas MaHEIb, MEK/ly BHEIIHUMU CIIOSIMH KOTOPOW PAaCIIOIOKEHBI MOJIOCKU
ropupoBaHHOTO KapToHAa. B Takoil umTe MOTYT COUYETaThCA pa3IMYHbIE MaTepHua-
ab1. Ocobennocteio H-Corr Panels sigisiercss BO3MOXHOCTD JIETKO CHIENaTh HaHEb
000 peabHOM TOJIIIHHBI [2].

Jlpyroii MmaTepuan npeacTaBiseT codoit panepHyto maHensb (puc. 1, B), KoTopas
BKJIIOYAET B ce0s Hapy>KHbIE CIOW M3 JYIICHOTO IIMOHA, 1 BHYTPEHHUH CJIOW B BUJIE
peméryaToil KOHCTPYKUUU. BHYTpeHHMI CIION BBINOJHEH W3 OTXOJ0B (haHepHOTro
MIPOU3BOJICTBA (PEEK), YCTAHOBJIICHHBIX C MHTEPBAJIAMHA 00Pa3yIOMUMHU TOJIOCTH. Y K-
JaJKa B BUJE PEMIETYATON KOHCTPYKUMH BHYTPEHHETO CJIOSI U3 PEEK IO3BOJIAET MO-
BBICUTH IIPOYHOCTH (paHEepHOH maHenu [3].

HccnenoBanne mo moxoxke paspaborke Benoch B JlarBuu. Mx 3amaueit Obuia
ONTHUMHU3ALMS )KECTKOCTH BHYTPEHHETO CJI0Sl CEHIBUY-TIaHeNIN U3 OepE30BOH (paHepHI.
HccnenoBanus moATBEPAWIIN, YTO BO3MOXKHO c/ieNiaTh (haHepHBIEC MaHeau ¢ péopamu
HKECTKOCTH, YTOOBI OHU MMEJH MOKa3aTedn >KECTKOCTU KaK Y OOBIYHBIX (paHEpHBIX
IUTUT. DKCIIEPUMEHTAIBLHO MPUOOPETEHHAS CPENIHASI Macca YMEHbBIIIWIACH MPU CPaB-
HCHHMH CTPYKTYPBI COHBHYA C TPATUIIMOHHOM ockoi Ha 45 % [4].

AHanu3upysi uHGOpPMAIUIO 10 OO0JErY€HHBIM MaTepHaliaM, Mbl CO3JaJIA TaKYIO
KOHCTPYKIUIO, KOTOPasi yJIOBJIETBOPSIET TPEOOBAHUM [0 CHUIKEHUIO MATEPUATIOEMKO-
CTU U HM3KOW IIoTHOCTHU. [IpennmaraemMpliil MaTeprai COCTOUT U3 TPEX cioeB. Bee Tpu
CJI0S CKJIEEHBI MEXy coO0i mpu oMoty kiesi. Hapy>kHble ClI0M M3roTaBIMBaOTCS
U3 JINCTOBOT'O JPEBECHOr0 Marepuana. B kauecTBe Takux MaTepuanioB MOTYT OBITh:
muctel JCIT wnm IBII, mmnon wim ¢anepa. BHyTpeHHU €10il M3roTaBiIMBaeTCs U3
yacTell KapTOHHBIX T'iib3. KapTOHHBIE TWIIB3bl MPEACTABISIOT COOOW CKPYUYEHHBIH
UUJIMHIpP KapTOHA, NPONUTAHHBIN KiieeM. ChIpbE€M ISl TPOU3BOJICTBA KAPTOHA CIIY-
KUT Oymara, a Tak)Ke MakyJIaTypHoOe ChIpbE. Takoi mMaTepHall Kak KapTOHHBIE TUJIb-
3Bl SIBJISIETCS] DKOJIOTHYECKH Oe30macHbIM [S]. Pacronaratbest KapTOHHBIE THIIB3bI MO-
T'yT BIUIOTHYIO JINOO Ha PACCTOSIHUM JAPYT OT apyra (puc. 2).

Puc. 2. PacnonoxeHwe dYacTeld KapTOHHBIX THUJIb3 BO BHYTPEHHEM CJIOE
IUINTHOIO MaTtepuala

Ha xoHcTpyknuio oOJerdy€éHHOTO maTepuana ¢ HCIOJIb30BaHUEM KapTOHHBIX
T'HJIB3 TIOJyYeH TATCHT Ha MOJIe3HY0 MoJienb [6]. JlaHHbIM MaTepuan 00JiagacT TaKu-
MU MPEUMYIIECTBaMU KaK HEOOIbIIas IJIOTHOCTh TPH BBICOKOW MPOYHOCTH, IKOJIO-
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FMYHOCTb, HHU3KasA MaTepUAIOEM-
KOCTh U CTOMMOCTBH 3a CYET paluo-
HaJIBHOTO MCTOJb30BAHUS OTXO/IOB B
BUJIC KAPTOHHBIX TUIb3 (puc. 3).

boin mpoBeneHbl MccienoBa-
HUS 10 ONpPENENCHUI0 TUIOTHOCTH
JAHHOTO MaTepuayia ¢ pa3IMYHbIMHU
MarepualiaMi Hapy>KHOTO CJOsl, Ta-
KUMU KakK JPEBECHOBOJIOKHHUCTHIC
IJIMTBl  CPEIHEW IJIOTHOCTH WM
MDF (ot amrn. medium density
fiberboard), Tomuuuoit 3 u 6 MM,
COCHOBBIM IITMIOH TOJIIUHOW 3 MM U
danepa TONIMHON 4 MM, TIpU ITOM
TOJIIMHA IUIMTHOTO MaTepuaia BO
BCEX CITy4asiX COCTaBIsia 25 MM.

CornmacHo pgaHHbIM Tabm. 1
IJIOTHOCTh HOBOTO IUIMTHOTO Marepualia TOJIMMHON 25 MM Bapbupyercs oT 283 a0
447 xr/M® B 3aBHCHMOCTH OT MaTtepuala HapyKHbIX cJIOo€B. JTo B 1,5...2,5 pa3a Huxe
mwioTHocTH JICII Kak 0JTHOrO M3 OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB B MPOU3-
BOJICTBE MeOEIIH.

Puc.3. InutHbI MaTepuan ¢ UCMOIb30-
BAHMEM KAPTOHHBIX TUJIb3

Tabnuna 1 — Pe3ynbTatThl onpeaenenus mioTHOCTH

TonmuHa 0o0pasnos, | Marepuan HapyxHoro | TosmuHa MaTepuaia IT10THOCTS, K- e
MM ciost HAPYKHOT'O CJIOSI, MM
25 MDF 3 334
25 MDF 6 447
25 IITOH COCHBI 3 283
25 (danepa 4 291

J{ns onipenienieHus TEXHUYECKUX MPEUMYIIECTB HOBOIO MaTepuraia ObLIo MpoBe-
JICHO HCTBITAHUE HA OINPEJEICHUE MPOYHOCTU MPU CHKATUU NEPHEHAUKYISIPHO IL1a-
cTU. BbUTM M3rOTOBIICHBI IUIUTHBIE MATEPUAIBI C BHYTPEHHUM CJIOE€M U3 KapTOHHBIX
riib3 quamerpamu 30, 33, 48 u 56 MM ¢ HapyxkHbIMU citosiMu 13 MDF TomuHoi 3
u 6 mm. TommmHa muT coctarisia 25, 31 u 40 mm. 11 vcnipITaHusT OBUTH BBITIHTIC-
HBI 00pa3nbl pazmepamu 1o miactu S0x50 mM. Jlaee 0Opasiel Harpykajiu ¢ MoCTo-
SSHHOM CKOpPOCTBIO B HaIpaBJICHUH, MEPICHAUKYJISIPHOM K IIJIACTAM Martepuaia. Pe-
3yJbTAThl UCTIBITAHUS IPUBEICHBI B Ta0. 2.

Hcxons u3 pe3ynbTaToB, MPUBEJAECHHBIX B TaOJIMIIEC, CPEHUE 3HAUCHUS MPOYHO-
CTH NP CKaTHM Yy HOBOT'O MaTepuaina Bappupytotcs ot 0,87 no 1,43 Mlla. [Ipu sTom
y HauboJiee OJM3KOro aHajora — TamOypaTa MPOYHOCTh MPHU CXKATHUU COCTABJISET
0,15 MIla [1]. [IpouHoCTh Ha C)KAaTHUE y HOBOTO IUIMTHOTO MaTepHajia yMEHBIIIACTCS
MPU YBEJIIMUCHUU JUAMETPA KAPTOHHBIX TUJIb3 U TOJIIUHBI IUTUT, COCTABJISIONIUX Ha-
PYKHBIE CIIOU.
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Tabnuna 2 — Pe3ynbTarsl ucnbpiTaHusi 00Opa3loB Ha ONpeAeNieHue MPOYHOCTH TNpHU
CKaTUU

HapyxHubiit

[IpounocTh

Ne Marepuan Ha- | TosnmuHa Hapy»X- | JIUaMeTp Kap- TonmuHa Ip¥ CHRATHE

IUIMTBl | PYXKHBIX CIIOEB | HOTO CJIOSl, MM TOHHBIX TUJIb3, IUTUTBI, MM MIa ’

MM

1 MDF 3 30 25 1,427
2 MDF 3 33 40 1,138
3 MDF 3 48 25 1,286
4 MDF 3 48 40 0,872
5 MDF 3 56 25 1,046
6 MDF 6 48 31 1,124

JlaHHBIM MIUTHBIA MaTepuan 00JIaJaeT TaKUMU NPEHMMYLIECTBAMH Kak: He-
0o0JbILIask IJIOTHOCTh, CHUYKEHHAs! MAaTEPUATIOEMKOCTh, IKOJIOTUYHOCTh, BO3MOXKHOCTh
UCIIOJIb30BaHUs B KaU€CTBE HAPYKHOTO CJI0s JIF000M Marepuall, CliocOOHOCTh CO3/1a-
HUS 00JIETYEHHOTO IUIMTHOTO MaTepuana Jiro00oi TonuHbl. OO0IeryéHHbIN MITUTHBIN
MaTepual ¢ UCHOJIb30BaHUEM KapTOHHBIX T'MJIb3 MOXKET HAlTH MPUMEHEHHE B cdepe
U3aiiHa UHTEPbEpOB (IIEPETOPOAKH, JACKOPATUBHBIE CTEHBI), MpPHU MPOU3BOICTBE
MEXKOMHATHBIX JIBEpel, B MEOEIBbHOM ITPOU3BOCTBE.
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4. Hergjarvi H. Variation of Basic Density and Brinell Hardness within Mature
Finnish Betula pendula and B. pubescens Stems // Wood and Fiber Science. 2004.
No. 2. Pp. 216-227.

5. KapToHHbIE THIIB3BI (IITYJIH, BTYJIKH) — 9TO COOOW MPECTaBIAIOT, cepa uc-
NOJIb30BaHUs [DJICKTpOHHBIH pecypc]. Pexxum goctyma: http://www.makulaturin.ru
[[Tata o6parenus 19.01.2019].

6. ITarent Ne 184792 P®, MIIK: E04C 2/32, B32B 7/12, B32B 21/06, B32B
29/08. KoHCTpyKIMOHHBINA TUIMTHBIA Matepuan / MukprokoBa E.B., Cemnpix MLA.,
AxmanoB M.JL. — Ne 2018132120; 3assn. 07.09.2018; Ony6a. 09.11.2018,
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V]IK. 674.817

Hcnonb3oBanue 00001IEHHOM (PYHKIIUM KeJIATEJIbHOCTH XappUHITOHA 1JIA
OLICHKHM Ka4eCTBA APeBECHBIX IJIMT

/1.B. Heanoe

Canxkm-Ilemepoypeckuti 2ocyoapcmeeH bl 1eCOMeXHUYeCKUL YHUBEePCUmen
umenu C.M. Kuposa

Coobwaemcs o cnocobe KOMNIEKCHOU OYeHKU noKasameleli Ope8ecHulX Naum ¢
UCNOIb308AHUEM DYHKYUU dHceslamenbHOCmU XappuHemona, no3eoasaoueli npeocma-
8UMb 8eCb NepeueHb QUIUKO-MEeXAHUYECKUX CBOLUCME 8 8ude 00H020 0000UEHHO20
nokazamens. Ilpusooumcs memoouxa pacuéma Ha npumepe OYeHKU Kauecmed
CMAHOAPMHBIX OPEBECHOCPYHCEUHBIX NIIUM.

KiroueBble cjioBa: (pyHKIUS JKeNaTEIbHOCTH XappUHITOHA, KOMILJIEKCHASI OLIEHKA
KAaueCTBa, CPABHUTEIBHBIN aHAIN3, KAa4eCTBO APEBECHBIX IUIUT, IPEBECHOCTPYXKEY-
HBIE TUIUTHI.

JIpeBecHBIE IUTUTHI, SIBISISICH TPOMBIIUIEHHOW MPOYKIHUEH, 00J1aJal0T LIMPOKUM
HAa0OpOM CBOICTB, ONpENENSAIOMUM UX KadecTBO. OlleHKa KauecTBa — Ba)KHEHIas
YacTh KaK MPOU3BOACTBEHHOI'O MPOIECCA, TAK U IKCIIEPUMEHTAIBHOU pabOThI, KOTO-
pas, B CBOIO OYepenb, MOAPA3yMEBACT CPABHUTEIIBHBIN aHAJIU3 MCCIIEYEMBIX ILIUT.
Kak npaBuio, npu oneHke NpOMBIIUIEHHBIX WIH J1a00paTOpHBIX 00pa3loB paccMaT-
PUBAIOT OCHOBHBIE IIOKA3aTENM IO OTAEIBHOCTH, YTO 3aTPYIHSET KOMIUIEKCHYIO
OLIEHKY. BripaxkeHue 0000EHHOTO MOKa3aTessi, KOTOPbIM yUUThIBaa Obl BCE CBOMCT-
Ba IUIMTHI M NPEACTaBIISI Obl UX B 0oJjiee HArJSAHOM BHUJE BO3MOXKHO IYTEM IO-
CTpOEHUS NMCUX0PU3NIECKUX (PYHKITUH, OJTHON U3 KOTOPHIX SBISETCS (PYHKITUS *Kena-
TeNbHOCTH XappuHrtoHa [1].

OyHkuss XappUHITOHA UCIOJIB3YEeTCSl KakK NpH CPaBHEHUU TEXHUYECKHUX
CPEACTB U MPOAYKTOB [4], Tak U BO MHOTMX Apyrux obnactax. EE€ ucnosib3oBaHue
MO/IPa3yMEBAET YHMCIOBYIO M JIMHIBUCTUYECKYIO OLIEHKY KauecTBa (Tabin. 1), myTtém
BBIPAKCHUST HAMYPAIbHbIX nokazamenet () yepe3 Takue CyObeKTUBHBIC JIMHTBUCTH-
YECKHUE KATErOpHUU KaK «IUJIOX0» U «XOpolio». B ocHOBe aHain3a JEXKUT MEepecyer
HATypaJIbHBIX MOKa3aTeNell B KooupoganHvle 3nauenus (0) ¢ X TOCIEAYIOIUM Mpe/I-
CTaBJICHHEM B BUJIC OJTHOTO 0000wénno2o nokazameins (D).

Tabnuua 1 — MHTEepBabl KOAMPOBAHHBIX 3HAYEHUN JTUHTBUCTUUYECKUX KATErOpUi

JIMHrBUCTHYECKAsT KATETOPHUs Koauposannoe 3nauenue (d)
Ouens xopo1Io 0,80...1,00
Xopomo 0,63...0,80
VY 10BIETBOPUTENTHHO 0,37...0,63
ITnoxo 0,20...0,37
OueHb IJI0X0 1o 0,20

st rpaduueckoro moctpoenusi GpyHkiuu XappuHrrona (puc. 1) Ha ocu abc-
IIUCC PACIIONIaraloT wucioswvle 3naqenuss (N), Nexaliye B MHTEpBaie oT —2 10 5 ¢ rpa-
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nanuent yepe3 0,5. Och OpAMHAT COCTOUT U3 KOAUPOBAHHBIX 3HAUYCHUM, HAWJIEHHBIX
o ¢popmyiie:

d = exp [—exp(—n)], 1)
rae N — 4ucJI0OBOC 3HAUCHUE, JICKAIICC B HHTCPBAJIC OT -2 a0 5.

@OyHKIMSA MOCTPOEHA TaKUM

1,0

d 0.9 o0pa3oM, 94TO B 00JIACTH «yIOBIIE-
0,8 TBOPUTEJIBHO» OHA OJIM3Ka K JIH-
0,7 HEeWHOW W Hauboyiee 4YyBCTBH-
0,6 TEJIbHA K U3BMEHEHUIO MOKa3aTesl.
0,5 B npyrux ob6nactsx wu3MeHEHUue
0,4 nokasareyis He OyJeT OKa3bIBaTh
0,3 CHJIBHOTO BJIMSIHHSI Ha 3HaucHue d.
0,2 Ucnonb3zoBanue  QyHKIIUU
01 XappyUHITOHA paccCMOTpPUM  Ha
0,0

pUMepe OIICHKH KadecTBa Jpe-
BECHOCTPY)KCUHBIX ILIUT OOIIEro
Ha3HaueHus Ttuma P2, (cormacHo
I'OCT 10632-2014). Jlnsa ananuza
BBIOpaJIM YEeThIPe BapuaHTa ILIUT,

OTJIMYAIOIINXCS PYT OT APyra OCHOBHBIMH (PH3MKO-MEXaHUYECKUMH TOKA3aTeIsIMU
(Tabm. 2).

Puc. 1. O606ménnas GyHKIUS KeaaTelb-
HOCTH XappUHTTOHA

Tabnuua 2 — OU3NKO-MEXaHUYECKHE CBOMCTBA IPEBECHOCTPYKEUHBIX TUIUT

Howmep BapuanTa

Haumenosanmue 1o-

Kas3aTens 1 2 3 4 rocT

10632-2014

Ousr, MIa 11,5 11,4 10,0 11,7 11,0
Ey, MIla 1650 1650 1550 1700 1600
o1, MIla 0,37 0,36 0,25 0,40 0,35
Oomp, MIla 0,85 0,83 0,72 0,87 0,80
Eg, Mr/100 T nutel 7,7 9,5 3,8 3,5 E]:E)%S_—Hlje(ig:;:eg 4

OO0o03HaYeHUs: Oysr — IpEAeN NMPOYHOCTH NpH M3rube; Ey — MOLynb YNPYrOCTH HpPU H3THOE;
01 — IpeJIe MPOYHOCTHU MPU PACTHKEHUN MEPIEHIUKYISAPHO K IUIACTH IUIUTHI, Oorp — YAEIBHOE CO-
IPOTHUBJIEHHE HOPMAJIbHOMY OTpBIBY Hapy»HOTO ciosl; Eg — conepkaHue popMalbpaeruia mno nep-

doparopy.

[Ipexxne yem meperTr OT HAaTypaJbHBIX 3HAUYCHUN K KOJUPOBAHHBIM TpeOyeTCs
HaWTHU COOTBETCTBUE Y U N. /{7151 3TOr0 HaTypaJIbHBIE 3HAYEHHUS CIIENYET PACIIOIOKUTD
B MHTEpPBaje, KOTOPBII COOTBETCTBYET YMCIOBOMY MHTEpBay oT —2 1o 5 (Tabum. 3).
[IpyMEHUTENBHO K PacCMaTpUBAEMbIM BApUAHTAM APEBECHOCTPYKEUHBIX IUIUT WH-
TepBaJ HATYpAJbHBIX 3HAUYECHUU AJIA MPOYHOCTEW W MOJYJsS YOPYrocTH Noa0upaiu
Tak, 4YTOObI 3HAYCHHE Y B Havasie o0nactu «ynosieTBoputenbHo» (d = 0,368) coor-
BETCTBOBAJIO HATYypaJlbHOMY 3HadeHUo, ykazaHHoMy B ['OCT. [Ins comepxaHus

93



dbopmanpieruia 3HaueHUEe Y B Hadalie 00JIACTH «YAOBJIICTBOPUTEIHHOY» MPUHSIN Ha
YpOBHE TpaHUYHOM JiJ1s Kitacca amuccuu E1, To ecth 8 Mr/100 T miauThI.

Tabmuna 3 — VHTepBanbl HATypalbHBIX, KOJAUPOBAHHBIX M YHCIIOBBIX 3HAYCHUH B
obnactu pyHKIUN XappUHTTOHA

YHucnosbie KonunpoBanueie HarypanbHbie 3Hauenust ()
3HadyeHus (N) 3Havyenus (d) 0w, MIIa | Ey, MIla | o1, MIla | 0o, MIla | Eg, Mr/100r

-2,0 0,001 7,4 1440 0,15 0,60 11,0
-1,5 0,011 8,3 1480 0,20 0,65 10,3
-1,0 0,066 9,2 1520 0,25 0,70 9,5
-0,5 0,192 10,1 1560 0,30 0,75 8,8

0 0,368 11,0 1600 0,35 0,80 8,0
0,5 0,545 11,9 1640 0,40 0,85 7,3
1,0 0,692 12,8 1680 0,45 0,90 6,5
1,5 0,800 13,7 1720 0,50 0,95 5,8
2,0 0,873 14,6 1760 0,55 1,00 5,0
2,5 0,921 15,5 1800 0,60 1,05 4,3
3,0 0,951 16,4 1840 0,65 1,10 3,5
3,5 0,970 17,3 1880 0,65 1,15 2,8
4,0 0,982 18,2 1920 0,70 1,20 2,0
4,5 0,989 19,1 1960 0,75 1,25 1,3
5,0 0,993 20,0 2000 0,80 1,30 0,5

Kak BuHO U3 TaOMuIbL, ISl KaXKI0T0 U3 MOJYyYMBLINXCS MHTEPBAJIOB XapaKTe-
pPEH ONpeneNEHHbII ar U He BCerJa Cpeau MpeACTaBICHHbIX BEJIMYMH OKa3bIBACTCSA
peanbHOE 3HAYEHHME KaKOro-nudo (QHU3MKO-MEXaHW4eckoro nokasarens (Y,). Ha
puc. 1, 3aMEHHMB YMCIOBOW MHTEpPBAJ HA HATYpaJbHBIA JJIsI KOHKPETHOrO (hU3UKO-
MEXaHUYECKOTO IMOKa3aTelsl, MOXKHO ONPENEIUTh B KaKOW 00JIACTH KeNaTelbHOCTH
(mo Tabis. 1) HAXOOUTCS MHTEPECYIOLIEE pealbHOE 3HAYEHUE, OJHAKO MJIi TOYHOTO
OINpeeNeHNs] KOJMPOBAHHON BEJIMYMHBI U TaJIbHEUIIErO BhIUKCIEHUSI 0000IEHHOTO
nokaszarens rpaduueckuil cnocod He MOAXOAUT. AHATUTHUECKH ONPEAENIUTh COOT-
BETCTBHE PEAIBHOIO HATYPAJIBHOIO 3HAYEHMSI M PEATbHOI0 KOJWPOBAHHOIO 3Haye-
HHS 0, BO3MOXKHO HCTIONIB30BaHHEM JTMHEHHOH MHTEPNOALNH 110 hopmyre [3]:

(% — 1) (
Y2 =M1
1€ Y, — 3HAUCHUE PEealbHOro IMoKa3aTess, KOTOPOMY COOTBeTcTBYeT O, Y — Omm-
Kalillee 3HAYCHWE HATYPaJIbHOIO MOKA3aTelsl, KOTOPOE MEHBIIE Yy, Y, — Onmokaiiiee
3Ha4YEeHHE HATypaJbHOTO MOKa3aTels, KoTopoe Oousbiie Y,, O; — 3HaYeHHe KOAMpo-
BAaHHOI'O IIOKa3aTECJIAd, KOTOpOG COOTBCTCTByeT yl, dg— 3HAQUCHUC KOI[I/IpOBaHHOFO I10-
Kazares, KOTOPOE COOTBETCTBYET Y.

d, =d; + d, —dy), (2)

Hanpumep, 3Hauenue d, 1J1st IPOYHOCTHU NPU M3THOE Y IUINT BapUaHTa 3 paBHO:

(10 — 9,2)

d, = 0,066 + 101-92

(0,192 — 0,066) = 0,178
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Bbonee TounbiM, oHaKo, 1 0oJiee TPYAOEMKHUM CIIOCOOOM SIBIISIETCSI HAXOKICHUE
COOTBETCTBYIOILIMX Y, YMCIOBBIX 3HaUeHUil (N,) ¢ UX MOCIEAYIOIMM Ipeodpa3oBaHu-

n 5 -
4 -
3 -
2 -
1 -
O -
1+
) f L L L .
50 80 11,0 140 170 20,0
0,., Mlla

u3r

Puc. 2. 3aBucumocts N = f(0,.)

€M B KOJMPOBAaHHBIC BEIMYUHBI TIO
ypaBHenuto (1). Jlnsg sToro HeoOxoau-
Mo moctpouth pyuknuo N = f(y). Io-
JTydeHHas 3aBHCUMOCTh HMMEET BUJ
npssMoii (puc. 2), Ias KOTOPOH MOYKHO
BBIYUCIIUTH ypaBHeHHEe N = Ky + Db.
3HavyeHne kodddummentos K u b onpe-
JEJSI0T COTJIacCHO Meroauke [2]. 3Ha-
JyeHue K onpeensror mo gpopmyiie:

n, —ng
—_— 3
Y2 — W1 3)

rae Ny, Y1 1 Ny, Y, — KOOPAUHATHI ABYX
CIIy4ailHO BBIOpaHHBIX TOYEK.

k =

3Hayenue b MOXHO BBIYMCJIUTD,

MIOJICTABMB B ypaBHCHHE MPSAMON HalIeHHBIH KOAPGUIMEHT K 1 KOOPIUHATHI JIF000M

N3 N3BCCTHBIX TOYCK:

b=n-ky

(4)

Tak, nns 3aBucumoctu N = f(o,,;) ypaBHEHHE MpsSMOH, paccyuTaHHOE IO op-
mynam 3 u 4, npumer Bua: N = 0,555¢0,,.— 6,105. /g naut BapuanTta 3 3HaYeHHE N,
HalJICHHOE 110 3TOMY ypaBHeHHIO cocTaBuT —0,555; mojcraBuB ero B ypaBHeHHE (1)
MO>KHO BBIYHCIHTH O, koTOpoe Oyner paBHo 0,175. AHAIOTHYHO MOXHO HAWTH 3Ha-
geHue d, U1 Bcex ocTalbHBIX IOKa3artenel (Tadi. 4).

Tabnuna 4 — YuciaoBble U KOJUPOBAHHBIC 3HAYEHUS, COOTBETCTBYIOIINE PEATbHBIM
HATypaJIbHbIM 3HAYEHUSIM UCCIIEAYEMBbIX CBOMCTB TLIUAT

Homep sapuanTa HaumenoBanue nokasarens
owr,MIIa Ey, MIla o.,Mlla Oomp, MIla Eg, Mr/100 T

Yp 11,5 1650 0,37 0,85 1,7

1 Np 0,282 0,600 0,200 0,500 0,133
d, 0,469 0,578 0,441 0,545 0,417
Yo 11,4 1650 0,36 0,83 9,5

2 Ny 0,222 0,600 0,100 0,300 —-0,999
d, 0,449 0,578 0,405 0,477 0,066
Yp 10,0 1550 0,25 0,72 3,8

3 Ny —-0,555 -0,600 -1,000 -0,800 2,797
d, 0,175 0,162 0,066 0,108 0,941
Yo 11,7 1700 0,40 0,87 3,5

4 Ny 0,389 1,200 0,500 0,700 2,997
d, 0,508 0,740 0,545 0,609 0,951

O00061ménHbIN nokazarens D Haxoaunu ¢ yuyétom

CBOICTB paccMaTpUBaeMbIX BApUAHTOB:
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D= N\/dp.l + dp.2 + dp.3 + dp.i ’ (5)

rae N — ducio uccnenyeMbix pU3NKo-MeXaHUUIEeCKUX MOKa3aTeNeH.

Taxk, muist BapranTa 3 3HaueHne 0000IMIEHHOTO TTOKa3aTesi OyAeT paBHO:

D= i/0,175 + 0,162 + 0,066 + 0,108 + 0,941 = 0,180

AHAJIOTUYHO MOYKHO HaWTH OOOOIIEHHBIN MOKA3aTeNb JIs1 OCTAIbHBIX BapUaH-
ToB. B Tabn. 5 nana oneHka kauecTBa paccMaTpUBAEMbIX BapUaHTOB IUIUT C YKa3aHU-
€M JIMHIBUCTUYECKUX KaTErOpuid, K KOTOPbIM OHM OTHOCSITCSI.

Ta6J'II/IHa 5- OHCHKa Ka4qCCTBA paCCMATPUBACMBIX BAPUAHTOB IIJINT

Howmep BapuanTa
ITokazarenu 1 5 3 4
Ob0OmEnHLII 0,468 0,319 0,180 0,653
nokasatenb (D)
JIuHrBUCTHUECKAS
YIOBJIETBOPUTEIHHO [UIOXO O0YEHb IIJI0XO XOPOIIIO
KaTeropus

Kak BUAHO U3 UTOTOBOM TaOJUIIBI, CpaBHEHHE OOOOIIEHHBIX MMOKa3aTene naét
HarJsIIHYI0 KapTHHY [0 KadecTBY IuT. Kpome Ttoro, 3Has d, kaxuoro ¢usuko-
MEXaHUYECKOTO MOKAa3aTelsi MOXKHO MPOCIEINTh H3-32 KaKOTO CBOMCTBA paccMaTpH-
BaeMbIil BapUaHT MOMAJACT B Ty WJIM UHYIO 00JIaCTh >KeNIaTeNbHOCTU. Tak, HamIyd-
IeH KeNaTebHOCTHIO (B 00JIACTH «XOPOIO») 00JIaIal0T TUIMTHI BapuaHTa 4, TiaB-
HBIM 00pa3oM, U3-3a «04eHb XOpoIero» cojepkanus ¢popmanbaeruga (d, = 0,951).
[InuTh! BapuaHTa 3, XOTS HUMEIOT TaKylo e HU3Kylo TokcuuHocTh (d, = 0,941), xpaii-
HE HEeXeJaTeNIbHbI JJI UCTIOIb30BaHUS U3-32 «OUEHb IUIOXUX» MPOYHOCTEH U MOIYJIS
ynpyroctu. Takke Mpu CpaBHEHUHU TUTAT BapUaHTOB | U 2 BUIHO, YTO TOTAIaHNUE Ba-
puaHTa 2 B 00JaCTh «IIJIOXO» CBSI3aHHA C «OYEHB IJIOXUMY COJIepKaHueM (opMaib-
neruza (d, = 0,066), B To BpeMs Kak y BapuaHTa | Bce IMOKa3aTeNu JIeXaT B 001acT
«yIOBIETBOPUTEIILHOM.

Takum 00pa3oM, UCTIONB30BaHUE 0000IMIEHHON (DYHKIMU KeJlaTeabHOCTH Xap-
PUHTTOHA ITO3BOJISIET OIICHMBATH KA4E€CTBO JIPEBECHBIX IUTUT MYTEM OIPEIACICHHUS
JMHTBUCTUYECKUX KaTErOpUi, K KOTOPBIM OHH OTHOCSATCS, M TIPOBOJIUTH CPABHUTEIIb-
HBIM aHAIW3 Pa3IMYHBIX BAPUAHTOB IyTEM COIMOCTABJICHHS 0OO0OIMIEHHBIX IMOKa3aTe-
neit (D) n xogupoBaHHbIX 3HaueHUH (0,). YHHBEpCaIbHOCTH (PyHKIMU XKeTaTeabHO-
CTH ¥ OTCYTCTBHUE TMPUBI3KH K KOHKPETHBHIM (PU3NYECKUM MapaMeTpaM JenaroT e€
YIOOHBIM U TIOJIC3HBIM UHCTPYMEHTOM, KaK JIJisi IPOM3BOJICTBEHHBIX YCJIOBHUH, TaK U
JUTSL DKCTIEPUMEHTAIBHON PabOTHI.
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Kapoamugodopmanbaeruiibie cMOJbI ¢ MOJIbHBIM COOTHOLLIEHHEM
dpopmanbaernaa k kapéaMuay MeHee eTHHULbI

C.H. Bovonukoes, B.B. Bacunvees

Canxm-Ilemepbypeckutl 20cy0apcmeeHtblil 1eCOMeXHUYeCKUll YHusepcumem umeHu
C.M. Kuposa

Paspaboman cunmes xapbamudopopmanboecuoHvlx cCMON ¢ MOTbHLIM COOMHO-
wenuem gopmanvoecuoa k kapoamudy om 1:1 0o 0,8:1. B cpasnenuu ¢ mpaouyuon-
HbIMU CMOAAMU OHU UMEIOM HOBbIUEHHOE COOepICane c80000H020 hopmanboecuoa
U HU3KYI10 6a3Kkocmo. [lokazamenu npouHocmu 0pesecHoCmMpPYHCeuHblX NAUM HA UHHO-
BAYUOHHBIX CMOIAX OMEeYAIom mpeOosaHusM K Naumam obujeco Ha3HayeHus muna
P2 u Pl. Dmuccus ¢hopmanvoecuda uz naum Ha cMOAAX ¢ MOAbHbIMU COOMHOUEHUS-
mu ghopmanvoecuoa k kapoamudy pasuvimu 0,9 u 0,8 naxooumcs na yposusax 3,7 u
3,4 me/100 2 OpesecHOCMPYHCEUHBIX NAUMBL COOMBENCMBEHHO, M.e. NAUMbL OMHO-
cames K knaccy EO,5.

KaroueBbie cioBa: kapOaMumopopMambIeTHIHAsS CMOJa, MOJBHOE COOTHOIICHHE
dbopmanpaeruaa Kk kKapoaMuy, CBOOOIHBIN (hopMaIbaeru, OTBEPKICHIUE CMOJI, Ape-
BECHOCTPYKEUHBIC TUITMTHI, IPOYHOCTH, SIMHUCCHUS (popMasbierua.

OcHoBHas Macca npou3BoAUMBIX B Poccum apesecHoctpykeunbix mint (CIT)
U JIPEBECHOBOJIOKHUCTHIX TUIUT cpeaHeit miotHocty (IIMB win MDF) ucnonssyercs
JUISL TIPOU3BOJICTBAa MeOEIM, CTEHOBBIX NaHeslel U JIJAMUHUPOBAHHBIX MOJIOB, TO €CTh
U3JICIUN, SKCILTyaTUPYEMbIX BHYTPH JKUJIBIX U MIPOU3BOJICTBEHHBIX MomeleHui. Oa-
HUM M3 BOXHEWIIMX MOKa3aTesled NI 3TUX M3AETUIl SIBISETCS BBIIEICHHE U3 HUX
dbopManbaeruia B OKpyKaromyto cpeay, T.e. XapakTepUCTUKa UX TOKCUYHOCTH.

[To poccuiickuM cTanmapTam Haubosee KECTKHE HOPMbI Ha MPEJebHOE COAEP-
xanue Gopmanpaeruna B JICII otHocsTcs k kinaccy smuccuu E0,5 u cocTaBisior He
oonee 4 mr/100 T abc. cyxoit miute [1], a g [IMB — k knaccy amuccuu El u co-
craBisitoT He Oosee 8 mr/100 1 abc. cyxoii muthl [2]. B HacTosmee BpemMs B craauu
00CYXXJIeHHsI HaXOJUTCSl BOMPOC JalbHEHIIEro y>KeCTOYeHUsI HOpMaTUBa JI0 Kiacca
EO0,25, 1. e. He 6onee 2 mr/100 r abc. cyxoil IHUTHI. DTOT YPOBEHb COOTBETCTBYET
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OMUCCUU (POPMATTBIACTU/IA, BBIJCISIONIETOCS TPHU TOPSYEM MPECCOBAHUM JPEBECHBIX
yacTull 0e3 cBssymliero. Tak, B mpoliecce npeccopanus npu Temmeparype 220 °C,
YTO MPUHATO HA COBPEMEHHBIX JIMHUSIX MPOU3BOJICTBA JIPEBECHBIX ILTUT, CMECH OYKO-
BBIX CTPY’KEK BblfiereHue popmanpaernaa cocrasiser 0,15...0,41; enu — 0,09...0,23;
cocubl — 0,12...0,25 mr/100 r cTpyxku [3].

CBs3yI0IIUM B MPOU3BOJCTBE JPEBECHBIX IUIAT OOIIETO HA3HAUEHUS SBISIOTCS
Hegoporue kapoamugopopmanpaeruaubie cmoiibl (KOC) pasnbsix mapok. OHM SBIIS-
IOTCSI OCHOBHBIM HMCTOYHUKOM (hOpMAJIBICTH 1A, KOTOPHIA CONEPKUTCS B CBOOOTHOM
BHUJIC€ B TOTOBOM CMOJIE, BBIACISAETCA NMPU FOpsiueM MPECCOBAHUU IUIUT U B MPOIIECCEe
WX JKCIUTyaTalluu. B pPOU3BOJICTBE CHHTETUYECKUX CMOJI CHUXKEHHE TOKCUYHOCTH
K®C u marepuasioB Ha UX OCHOBE JOCTUTAIOT IMyTEM YMEHBIIEHUS MOJBLHOIO COOT-
HouieHus: popmanpaeruaa k kapoamuny (@ : K), a Takke BBeIGHHEM B COCTaB CMOJI
100aBOK MEJIaMUHA U aKIIENTOPOB.

Texnonorus nzrorosnenus JCII knacca smuccun E0,5 ocBoena Ha 7 poccuii-
ckux npeanpusaTusx [4]. Bce oHM MPUMEHSIOT MelaMUHOKapOaMua0(hopMatbaeTru/I-
Hbeie cMotbl (MK®DC), conepkanue MelaMuHa B KOTOPBIX COCTaBIsieT HE MeHee 6 %
[4]. OnHako mcnoab30BaHKE JH00ABOK MEJIaMUHA MPH CHHTE3€ CMOJI PUBOJIUT K UX
3HAUUTEIBbHOMY ynopoxaHuto. Tak, cebectoumocts JICII mpu M3roToBIIEHUU TUTUT
E0,5 Bo3pacraet 3a cuetr npuMeneruss MK®C no 15 %, a it [IMB — no 20 % no
CpaBHEHHMIO ¢ TuMTamu kiacca E1 6e3 mobaBku menamuna [5].

boiiee kapauHaNBHBIM U SKOHOMUYHBIM ABJsIETCS Ucnoib3oBanue KOC, cunre-
3UPOBAHHON C MOHWXEHHBIM MOJIbHBIM cooTHoleHueM @ : K. IIpu cooTHOmEeHuUsAX
@ :Kpapnbix 1,3:1;1,25:1; 1,2: 1 u 1,1 : 1 conepxkanue cBodogHOTO (hOopMabie-
ruga B cmonax cocrasisieT 0,19; 0,13; 0,12 u 0,10 %, a smuccus dhopmanbiaeruaa us
JIPEBECHOM TIJIUTHI — cOOTBETCTBEHHO 20...26; 16...20; 13...16 u 5...9 mr/100 r a0c.
CyXOH TUIUTHI [6].

OdyeBuHO, MJIs ATBHEHIIIETO CHUYKEHUS TOKCUYHOCTH JIPEBECHBIX IUIUT HEOO-
xoaumMo ucnoib3oBaTh KOC ¢ MEHBIIMM MOJIBHBIM COOTHOIIEHMEM. OTHAKO MHOTO-
YUCJICHHBIE MCCIIEI0OBAHUS TTOKA3bIBAIOT, YTO CMOJIbI CO CHU)KEHHBIM COOTHOIIEHUEM
@ : K uMEIoT MOHMKEHHYIO PEAKIIMOHHYIO CITOCOOHOCTh, YBEJIUYCHHYIO JOJIF0 BOJO-
PacCTBOPUMBIX BEILIECTB B OTBEPAKIAEHHBIX CMOJIAX U OTPAHUYEHHBIN CPOK XpaHEHUS, a
TUTUTHI HA UX OCHOBE TPEOYIOT YBEIMYEHHOTO BPEMEHU TOPSYETo MPECCOBAHUS U Xa-
paKkTepu3yroTcs yXyaumeHHbIMA B 1,5...2,0 pa3a nmoka3arenssMu MPOYHOCTH U BOJO-
ctorikoctH [3, 7].

Takum o6pazom, npobiema cunteza KOC ¢ monbHbIM cooTHOIeHHeM @ : K Ha
YpPOBHE M MEHEE €IUHUIIBI SBIACTCS aKkTyaiabHOU. [Ipenmnonoxunm, 4To CHHTE3 CMOJI
ATOTO KJIacca TpeOyeT 3HAUUTEIIbHOTO U3MEHEHHUS TEXHOJIOTUU UX U3TOTOBJICHUS.

[TocTaBneHHyIO 1I€JIb PEUIMIN MYTEM KOPPEKTUPOBKH MOPLIMOHHOM 3arpy3Ku
KOMIIOHEHTOB M KOJIMYECTB UX 3arpy30kK, 3HaueHud pH Ha pa3HbIX cTaausx Mpolec-
ca, a TaKXke MPOJOJIKUTEIbHOCTH 3TUX CTaauil. Mbl HE pacKpblBaéM KOHKPETHBIX
3HAYEHUH yKa3aHHBIX MapaMeTPOB, HOCKOJIBKY 3TO SIBISETCS MPEIMETOM HOY-Xay.

CuntesnpoBasn KOC ¢ monbHBIM cooTHommeHneM @ : K ot 1,0 mo 0,8. Jlus
CUHTE3a UCTONBb30BaIH (popmanuH koHreHTpamuen 37 %, KOK-85, kapbamuna u pe-
ryisitopbl pH cpensl. CuHTE3 NMPOU3BOAMIN B JIAOOPATOPHON YCTAHOBKE B TPEXTOP-
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jgou kondbe oOvéMom 500 M. Jlns cpaBHEHHUS HCIONB30BAIM CMOJIY MapKu
K®-MT-15 npoumsBoactea ITAO  «AkpoH» ¢ MOJBHBIM  COOTHOIIEHUEM
® : K= 1,22 : 1,00. ITokazarenu cmon onpenensiin mo [OCT 14231-88 [8]. Conep-
KaHWE TUAPOKCHMETHIILHBIX TPYIIT HAXOIMIU Mo peakuuu ¢ omom [9]. CpoiicTBa
K®C npencrapiens! B Tab. 1.

[lony4yeHHbIE JAHHBIE MOKA3bIBAIOT, YTO ONBITHBIE CMOJIbI 3HAYUTEIBHO OTIIU-
yatorcs oT TpaauiimonHo KOC mapku KO-MT-15. C yBenuuenueMm 1o1u kapbamu-
Ja B CMOJIE COJEpX aHUE THIPOKCUMETWIbHBIX Ipynn ymensinaercs ¢ 10,0 % mis
cmonbl ¢ @ : K=1 10 5,6 % y cMomabi ¢ @ : K =0,8. OCOOEHHOCTHIO HOBBIX CMOJ $B-
JISIETCS TIOBBIIIICHHOE cojiepkanne cBoboaHoro dhopmanbaeruaa B Hux. s KOC c
® : K paBHOMy 1 oHO B 2 pa3a Bbiie, yeM y cModibl KO-MT-15, u cHnxkaercs 1o eé
YPOBHSI Y CMOJIBI ¢ MOJIBHBIM cooTHoIIeHHeM 0,8. Beicokoe conepskanne Gpopmanbae-
ruaa odecrneynBaeT 00pa30BaHKE JOMOJIHUTENIbHBIX CIIMBOK B MPOLIECCE OTBEPIKIE-
Hus MalioMoJibHBIX KPC. Benmnuuna pH onbiTHRIX cmon 7,5...7,7, 4TO HECKOJIBKO
HUXKE, 4eM y cModibl KO-MT-15.

Tabmuua 1 — ®usnko-xumuueckue cBoiictBa KOC ¢ pa3HbIM MOJIBHBIM COOTHOLIE-
HueM @ : K

MoasHOe cootHomeHne O:K
HaunmenoBaHue mmoka3arens 122:1 . . .
K®-MT-15 1:1 09:1 08:1

Copepxanue THAPOKCUMETHIILHBIX Ty, % 12,0 10,0 8,4 5,6
Coneprxanne cBoOOHOTO popMabaeruaa, % 0,14 0,28 0,23 0,14
3nauenne pH 8,2 7,5 17,7 1,7
Cyxoii ocrarok nipu 105 °C, % 66 60 60 60
Bpewmst sxenatuausarmu npu 100 °C, ¢ 46 42 — —
VcaoBuas Bsa3kocTh 1o B3-4, ¢ 73 17,0 17,1 33,0

OtBepxaeHue cynepMaioMolibHbIX cMojl ¢ @ : K= 0,9 u 0,8 mokazao, 4To npu
HCIIOJIb30BAaHUU CTAHIAPTHOTO METOJIa B MPOOUPKE MOCTENEHHO 00pa3yercs reyeoo-
pa3HbIN MPOAYKT, a HE TBEPMABIN MOJUMED, YTO HE TO3BOJISET 3a(DUKCUPOBATH BpEeMS
JKeJIaTUHU3alU. BeposTHO, B MPUCYTCTBUU OOJBIIOTO KOJUYECTBA BOJBI MOJIEKYJIbI
oJIuroMepa ¢ HEOOJBITUM KOJUYECTBOM THAPOKCUMETHIIBHBIX TPYII HECIOCOOHBI
00pa3oBaTh JOCTATOYHOE KOJIMYECTBO MOMEPEUHBIX CBSI3€U U MPEBPATUTH PACTYIIHE
MOJIEKYJIbI B KOMIIAKTHBIN, OJJHOPOJIHBINA 00pa3ell mojuMepa, OTACICHHBIN OT BOAHOM
cyocranuuu. B 10 e Bpems, otBepxkaeHue onbITHIX KOC Ha HarpeToil MeTaminye-
CKOW IUIACTMHE MO METOAMKE, MpUMEHseMOU Nt PeHonoPpopMalibIeTUIHBIX CMOJ
[10], moka3ano oOpazoBaHue TBEPOW MOJIUMEPHOM TUIEHKH.

Bszkocts ManomoneHbix KOC 3HauntensHo Hike, yeMm y cMosbl KO-MT-15.
OT0 00BSCHAETCS MEHbBIIECH KOHIEHTpanuend cmon — 60 mpotuB 66 %, a Takxke
MEHBIIIUMHU pazMepamMu O0pa3yIOIIUXCs OJUTOMEPOB W MPHUCYTCTBHEM B CMOJIE He-
CBS3aHHOTO KapOammma, KOTOPBIH, pacTBOPSSACH B BOJE, padKikaeT cMoOibl. Jlis
K®C ¢ @ : K=0,8 : 1,0 yBenuuuiu pazmMep OJTUTOMEPOB JUTsl CBSI3bIBAHUS KapOaMu-
71a, YTO TPUBEJIO K TMOBBIIMICHUIO YCIOBHOU Bs3KOCTH ¢ 17 mo 33 c. XXusnecmoco6-
HOCTb CMOJI COCTaBUJIa HE MEHee 7 CYTOK, YTO MO3BOJISIET UX TPAHCIIOPTUPOBATH.
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Ha ocHOBe CHMHTE3MPOBaHHBIX CMOJ HM3rOTOBWJIM OJHOCIOMHBIE IPEBECHOCTPY-
euHble TUTHI TomuHoN 10 MM, pazmepom 400x400 mm. JIJist mpou3BOACTBA TLIIUT
WCITOJIB30BAIM PE3aHYI0 OEpe30BYIO CTPYXKY BIaXHOCTHIO 3 %. Pacuernasr miort-
HOCTB TIHT 650 Kr/M°, comeprkanne abe. cyx. cMombl 9 % OT Macchl abc. Cyx. JpeBe-
CHHBI, KOHIICHTpaIus padouero pactBopa cmoiisl 60 %. B xauecTBe oTBEpAUTENS HC-
nosib3oBanu 20 %-it pacTBop xjopuaa amMmmoHus B konuyecTtse 2,0 % OT macchl adc.
cyx. KOC. I'opsiuee npeccoBanue JICII npoBoaunu npu temneparype 180 °C, nas-
nenuu 2,5 Mlla, ynenpHoM Bpemenn 0,4 MHUH/MM TOJIITUHBI TOTOBOU TITUTHI.

[Tocne ropsiuero npeccoBaHus MUIUTHI BBIIEPKUBAIU NMPU KOMHATHBIX YCIOBHSIX
B TeueHHWe 3 CyTOK M packpauBaiu Ha oOpasupl. Ormpexnenenue (QU3MKO-
Mexanunyeckux cBorcTB npoBoawan no 'OCT 10634, TTOCT 10635, I'OCT 10636.
Omuccuio opmanbaeruga onpenensuii metogom WKI, BeimepxuBas oOpasibl B
CTEKJISIHHBIX EMKOCTSX HaJ moBepxHocThio Bojbl nipu T = 60 °C B Teuenue 4 yacos
[11]. Onpenencuue Gopmainbaeriia B BOJHOM PacTBOPE MPOBOAMIN B TPUCYTCTBUH
alleTUJIAIIETOHA U alleTaTa aMMOHHMS Ha MUKpokosiopumeTpe Tuna MKM®-1.

[TnotHOCTE 00pa3noB omnbiTHRIX JICII BapeupoBana B nuanazone ot 610 1o
700 xr/nm’. JIns monmydeHus CpaBHUMBIX IOKa3aTeled MPOYHOCTH M BOJOCTOMKOCTH
IUTUT TPOBEIM IMEPECUYET pe3yJbTaTOB MCHBITAHUM OOpa3noOB K OJHOM IUIOTHOCTH
650 kr/m° o Merommkam [12]. TTokasaTenu MIAT IPHBEACHSBI B TAOT. 2.

Tabnuma 2 — ®u3nko-MexaHuYecKue mokazareand U TOkcudHocTh JICII mmoTHOCTRIO
3
650 xr/m” Ha KOC, cuHTE3UpOBAaHHBIX C Pa3HBIM MOJILHBIM COOTHOIIICHUEM

MounsHoe co- [IpouHocTs IpHu IIpouHocTh IpU
Pazoyxanue no | Coaepxxanue dop-

OTHOIIICHHE | CTATUYECKOM U3TU- | PACTSKEHUH, rommare. % | mamsrermma, /100

oK 0e, MIla MlIIa ’ ’

122:1
KO-MT-15 26,8 0,40 38,5 12,6

1:1 23,3 0,51 56,6 7,9
09:1 21,3 0,43 62,6 3,7
08:1 19,7 0,33 87,1 3,4

DKClepUMEHTaIbHbIE JTaHHbIE MOKa3bIBatOT, 4yT0 KDC ¢ MOJIBHBIM COOTHOIIIE-
nueM @ : K = 1,0...0,8, cunTe3upoBaHHbIe MO pa3pabOTAaHHOW HAMM TEXHOJIOTHH,
MOT'YT OBITh UCMOJIb30BAHBI ISl U3TOTOBJICHUS IPEBECHOCTPYKEUHBIX TUIUT OOIIETO
HasHadeHus mo 'OCT 10632-2014 [1]. ITokaszarenu mpounoctu CII Ha cmome ¢
@ : K=1,0...0,9 orBeuatoT TpeOOBaHUIM, IPEABABIIEMBIM K inuTam Tumna P2, a no-
kazarenau JCII na cmone ¢ @ : K = 0,8 — k miutam tuna P1. HecomHeHHBIM 10CTO-
uHcTBOM cMoi1 ¢ @ : K paBubiM 0,9 u 0,8 siBasieTcst TO, UTO OHU 0OECIIEYUBAIOT MO Y-
yenue J[CII knacca smuccuu popmansaeruna EO,5.

Takum oOpazom, pazpaboTaHa TEXHOJIOTHs CHHTE3a Kapbamumaodopmaibaeru/l-
HBIX CMOJI C MOJBHBIM COOTHOIIeHHeM (opmanbaeruaa k kapoamumay ot 1 : 1 go
0,8 : 1. OHa oTnuyaeTcs OT TPAAUIMOHHON TEXHOJIOTMH MACcCOW MOpLHUM 3arpyKae-
MBIX KOMIIOHEHTOB W KOJIMYECTB MX 3arpy3oK, 3HadeHud pH Ha pasHbIX cTamusx
mpoliecca, a Takke MPOJOJIKUTEIBHOCTBIO 3TUX cTaanii. OCOOEHHOCTHIO MAJIOMOJTh-
HbiXx KOC B cpaBHEHUU C TPAJUIIMOHHBIMA CMOJIAMU SIBJISIETCSI TTOBBIIIEHHOE COJIEP-
YKaHUEe CBOOOTHOTO (OpMaTbJIETHIa U HU3KAS BSI3KOCTb.
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JIpeBECHOCTPYKEUHbIE IIMTHI, MU3TOTOBJICHHBIE HAa WHHOBAIMOHHBIX CMOJAaX,
MMEIOT MOKa3aTeau MPOYHOCTH MPU U3rubde U pacTsXKEHUU, OTBEYarouue TpeOoBaHu-
M K TUIMTaM o01iero HazHauenus tumna P2 u P1. Dmuccus gopmanpaeruia u3 rimr
Ha K®C ¢ monsHbiMH cooTHOmeHUssMU @ : K paBapiMu 0,9 u 0,8 HaxoguTcs Ha
ypoBHsix 3,7 u 3,4 mr/100 r JICII cOOTBETCTBEHHO, T.€. IUTUTHI OTHOCATCA K KJIACCy
EO0,5. IlpennonaraeM, 4To MOAU(PUIIMPOBAHUE ITUX CMOJI MEJIAMUHOM MO3BOJIUT U3-
roroBuTh auThl kiacca E0,25. Tlpennmaraem 3aMHTEpEeCOBaHHBIM OpTraHHU3ALUSM
MPOBECTU COBMECTHYIO pabOTy MO MPOBEPKE U OCBOCHUIO pa3pabOTaHHOM TEXHOJIO-
ruu cuHTe3a MaToMOJIbHBIX KDOC B MPOMBIIIJIEHHBIX YCIOBUSIX.
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Y JIK 665.939.56

PenentypHo-TeXHOJIOTHYECKHE ACTIEKTHI CHHTE3a
kapOamMuaogopMaibaeruIHbIX CMOJI VISl IPOU3BOACTBA HU3KOTOKCUYHOM
KJIeEHOM MPOXYKUMHU U3 IPeBeCUHbI

A.A. Bpawaiiko
Heszasucumviii sxcnepm

Paccmampuearomes sapuanmol cunmesa coBMeujéHHbIX AlbOe2UOHbIX CMOJL OISl
CHUJICEHUSL MOKCUYHOCIU NPECCOBAHHOU NPOOYKYUU U NpuMepvbl YIMUIU3AYUU HAao-
CMOJIbHBIX 80O0.

KioueBble ciaoBa: moauduxatop, kapbdbamumopopMaibIeruinas cMoia, Kie€Has
IPOAYKIIHS, aKIIETITOPbI popManbaeruia, napadopm.

N3BeCcTHO, UTO 3HAYUTEIHLHOE BJIMSHUE HA WHTEHCUBHOCTH U MPOJOJLKUTENb-
HOCTh AMHUCCHUM CBOOOAHOTO dopManbieruaa MU3 KapOaMUIHBIX CMOJ OKa3bIBaeT
MOJILHOE COOTHOIIEHUE €€ UCXOHbIX KOMIIOHEHTOB — Kapbamuaa u (popmManbaeruia
(K : @). Hanmpumep, nipu cootHomienuu 1 @ 1,6 cogepkanue popmMainbieruia B CMOJIE
He npessbimaet 0,9 %, a amuccust cBo6oaHOrO (hopManbaeruga U3 roTOBOM JipeBec-
Hoil mpoxaykiuu cocrasisieT 30...80 mr/100 r. Ilpu cootHomenun K : @ paBHOM
1:1,3;1:1,25;1:1,2; 1: 1,1 coorBeTcTBYyIOmMME Moka3arean 0yayT paBusl 0,19;
0,13;0,12; 0,10 % u 20...26, 16...20, 13...16 u 5...9 mr/100 r.

N3menenne cootHomenus K : @ or 1,3 no 1,1 ymeHbpmiaeT BwiieseHue ¢Gop-
MaJlbJIETUJa B JBA pa3a, OJIHAKO MPUBOIAUT K 3HAUYUTEIBHOMY YXYAIICHUIO MPOYHO-
CTHBIX TTOKa3aTeJIeH U BOAOCTOMKOCTH u3aenuii (B 1,5...2 paza). 3Toro MoxHO u3be-
XKaTh MYTEM yBEIMYEHUS pacxoja cBs3yrommx. Ho ucnonb3oBaHWe TakKMX CMOJI CO-
NPSKEHO C PSAOM TpyAHOCTEH. Bo-MepBhIX, UX NMpUMEHEHUE TPeOYyeT YCUIIEHHOTO
KOHTPOJISI HaJ TEXHOJOTMYECKHUM IMPOIECCOM IMPOU3BOJICTBA KJICEHOW MPOIYKIIUU.
Bo-BTOpBIX, 3TU CMOJIBI CO3JAIOT JIOMOJHUTEIBHBIE TPYJHOCTH B BOIMPOCAX TPaHC-
MOPTUPOBKU U XPaHEHUs, 0COOCHHO B JIETHEE BpeMsl. DTO MPUBOAUT K HEOOXOAUMO-
CTH CO3/IaHMsI HOBBIX CBSI3YIOIIUX MaTEpUaAIOB, KOTOphIe OyAyT HampaBJeHbI Ha TO-
Jy4YeHUE HKOJOTUYECKH YHUCTBIX JPEBECHOCTPYKEUHBIX M JAPEBECHOBOJIOKHUCTHIX
T (JCIT u IBII), miut U3 opueHTUpOBaHHOM KpynmHOpa3MepHoit cTpyxku (OSB),
danepsl, Ipyroi KIeEHON MPOTYKIIUU U3 IPEBECUHBI TTPH 0053aTEIIbHOM COXpPaHEHUN
UX BBICOKOT'O Ka4eCTBa.

Boinenenne dbopmanbaeruaa U3 U3AeINil CBSI3aHO C JaJbHEHIIIMMU MpeBparllie-
HUSMU OTBEPKACHHBIX (DOPMABAECTUIHBIX CBI3YIONIUX U C JECTPYKIIUEH TPEBECHUHBI
Ha CTaMUSIX CYIIKU U ropsiuero npeccoBanusi. OIMH U3 MOJIXO0JI0OB K PEUICHUIO ATOU
poO0JIEMBI MPEyCMAaTPUBACT Pa3pabOTKy TEXHOJOTHH MPOU3BOJICTBA THIPOIUTHYIE-
CKHM YCTOMYMBBIX CHHTETHUYECKHUX CMOJI HOBOTO MOKOJICHHSI, a TAK)KE HOBBIX KJICEBBIX
KOMIO3UIIUMA, PUMEHSIEMBbIX B HACTOSIIEE BpeMsl, OCKOJIbKY MaJIOMOJIbHBIE KapOa-
MUJI0(DOpMaJIbIETUIHBIE CMOJIBI OCTAHYTCS U HAa MEPCHEKTUBY OCHOBHBIM KPYITHO-
TOHHA)KHBIM CBSI3YIOIIUM.
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dyHIaMEHTaJbHBIM HAaNpaBJIECHUEM OCTAETCS H3Y4YEHUE HAIMOJICKYJISIPHON
CTPYKTYpPBbl OTBEPKIAIOLIUXCS OJTUTOMEPOB U €€ PEryJIMpOBaHUE C 1IeJIbI0 obecneye-
HUS ONTUMAJIbHBIX YCIOBUN Mex(}a3HOTO KOHTaKTa Ha TpaHUIE JPEeBECUHA — MOJU-
MEp U CO3JaHuE 3a CYET ATOT0 KOMMO3WULHMOHHBIX MATEPHUANIOB C PETYIUPYEMBIMU
cBoiicTBaMu. [IpakTHueCKUM PEe3yNbTaTOM 3TUX MUCCIEAOBAHUM SBIsIETCS pa3paboTKa
TEXHOJIOTUU MPOU3BOJICTBA JIPEBECHOCTPYKEUHBIX TUIUT C UCIOJIb30BAHUEM KPEMHE-
307151, UCIIOJIb30BAaHUE CBA3YIOIIMX, COACPKAIIUX TeTepoaTOMbl, HEOOXOIUMBIE AJIs
OTHE3ALIUTHOIO JICUCTBUS U 00pa30BaHMS MEKYACTUUHBIX CBSI3EH.

Ocy1iecTBUB U MPOAHATU3UPOBAB 3HAUUTEIIbHBIM MAcCCUB JIAHHBIX IO IKCIEPU-
MEHTAJIBHBIM U MPOU3BOJACTBEHHBIM HCIIBITAHUSAM, BBIIIOJIHEHHBIM C LEJbIO YIIyUIlle-
HUSI TEXHOJIOTUYECKHUX MPOLIECCOB U (PU3UKO-MEXAHUYECKUX XAPAKTEPUCTUK MPOU3-
BOJMMOM MPOJIYKIHMH U3 APEBECUHBI, ISl MPUTOTOBJICHUS KJIEEBBIX KOMIO3UIIMMA
pazpaboTaH W BHEAPEH MoaupuKaTop TEPMOOOPaOOTAaHHOW KOMOWHUPOBAHHOU
bpakuuu (MTK®), obnagaromuii pa3BUTOM MOBEPXHOCTHI0. ONTUMHU3AIMEN KadyecT-
BEHHOIO U KOJIMYECTBEHHOTO COCTAaBA KOMIIO3UIMN YJAJOCh MOBBICUTh CTOHMKOCTH
KJIes K Bjare, mpu 3TOM HUCKIIOYMB 00Opa3oBaHHMe OaKkTepuil U IUIECEHH, 00eCIeunB
OJTHOPOJTHOCTh W JKUBYYECTh KOMIIO3UIIMH, 3HAYUTENIBHO YIYUYIIUB (PUBHKO-
MEXaHUYECKHUE MOKA3aTeNIN MPOYHOCTU KIEEHOHN MpoayKuu. C SKOHOMHYECKON TOY-
KU 3pEHHSI POU3BOJICTBO OKA3aJIOCh PEHTAOCTIHHBIM.

Jpyrum CyIeCTBEHHO BaXKHBIM (pakTOpoM cTajo To, uTo MTK® ssusercs 3¢h-
(EeKTUBHBIM aKIENITOPOM (popMasibIeTHIa, YTO MO3BOJSET MPOU3BOIUTH MPOAYKIIUIO
KJjacca smuccuu 1o popmansaerugy EO, E1, cpeaneil, noBbIIEHHOM, BBICOKOW BOJO-
cToiikocTH. KieeBasg KOMIO3WMLKSA BKIIOYAET (POPMATBACTHACOAECPKALIYIO0 CMOIMY,
MTK®, otBepautens. B xauectBe hopMmanbaeruacoaepkaiieid CMoJibl KOMIO3UIIUS
MOKET CoJiepKaTh KapOaMua0popMaIbAeruIHyI0, KapOaMuI0MeTaMuHOPOopMabie-
TUIHYI0, METaMUHOGOPMANIbIETUAHYI0, (PeHOT0(OpMaAIbIECTUAHYIO CMOJbL. Takue
COCTaBbl MOT'YT HCIIOJB30BaThCS HE TOJIBKO JJI1 H3TOTOBJICHUS APEBECHBIX TUIUT, HO U
B MPOU3BOJACTBE MPOAYKIMU W3 JPEBECUHBI, a TAK)KE CTPOUTEIbHBIX KOHCTPYKIIUI
MMOHW)KEHHOU MOYKAPHOU OIaCHOCTH.

[TonoxuTenbHbIE pe3yabTaThl MCTIOIB30BAHMS Pa3pabOTAaHHBIX KOMIIO3UIIUN B
JPEBECHBIX TUIMTaX OOYCIIOBIICHBI CBOMCTBaAMH MOAM(UKATOpPA, BXOIAIIETO B 0a30-
BbIli COCTaB, U KOJIMYECTBEHHBIM COOTHOIIEHHWEM HWHIPEAHEHTOB cMecu. COBOKYyII-
HOCTh MHTPEJNEHTOB 00€CIIeUnBaeT CHHEPTUUECKUI d(PPEKT, KOTOPHII B CpaBHEHUHU
C U3BECTHBIMU KOMIO3UIIMSMU OOHAPYKUBAETCSI B UBMEHEHUU CBOMCTB B OTHOLIICHUU
MIPOYHOCTH, BI3KOCTU U BPEMEHH KM3HECTIOCOOHOCTH.

Coswmerienue (popManbaeruacoAaepkame cMoJibl ¢ MOAU(DUKATOPOM YBEJIHYU-
BACT IJIACTUYHOCTD KJIEEBOTO IIIBA MPH YCJIOBUU, YTO JOCTUTAETCSI BHICOKAsI CTEIICHb
JTUCTIEPTUPOBAHUS CMECH, KOTOpasi 00eCeurBaeT OAHOPOIHOCTh, TEMIOCTOMKOCTD, a
TaKXe MOPO30CTOMKOCTD KJIesI M U3JICTUI TIPHU JUTUTEILHOM XpaHCHUH.

[Ipu KCHOJIb30BaHUU KIIEEBBIX KOMITO3UIIMN UCIIOJIB3YIOTCS OTBEPAUTENH, KOTO-
pbI€ MIMPOKO MPUMEHSIIOTCS B KJIACCHUECKUX BapUaHTaX JJIsl IPOU3BOJICTBA MPOIYK-
MU W3 JpeBecHUHbl. Pa3paboTaHHBIC KIIEEBBbIE KOMIIO3UIIMU C HCIIOJIH30BAHUEM
MTK® nanum cepuitHoe MpUMEHEHNE Ha MPEINPUSTUSIX, TPOU3BOIAIINX (HaHepy U
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JCII xnacca smuccuu E1, EO nns npousBoacTBa GaHepsl cpeHel, MOBBIIIEHHON U
BBICOKOM BOJIOCTOMKOCTH.

B nactosiee BpeMsi Mpou3BOJACTBO KapOaMu10GhopMalibIEeTHAHBIX CMOJI OCY-
HIECTBIISIOT 1O 0€30TXOIHOM U IKOJOTUYECKU YUCTON TEXHOJOTUU Ha OCHOBE KapOa-
Mugopopmanpaeruanoro konnentpara (KOK). B otiuune ot moiydeHus: cMoJibl Ha
dbopmanune 37 %-HOW KOHUEHTpPALNK, TaKasi TEXHOJOTHUS UMEET PsiJl CYIIECTBEHHBIX
MPEUMYIIECTB U MO3BOJISIET 00ECIEUUTh MOJIHOE OTCYTCTBUE CTOYHBIX BOJ U APYTHX
OTXOJIOB MPOMU3BOJICTBA, TAKXKE OHA JAET BO3MOKHOCThH BJIBOE YBEIIMYUTH MPOU3BO-
JTUTEIBHOCTh 000pYAOBaHUsl, B 5...6 pa3 yMEHbIIUTh NOTPEOICHUE TIapa U JIEKTPO-
DHEPIUU.

Cy1iecTBYIOT TaKkXe MPOU3BOACTBA CMOJI HA OCHOBE BBICOKOKOHIIEHTPUPOBAH-
HOTO 0€3MeTaHOIBHOTO (hopManmHa KOHIeHTpamnuei 10 55 %. CoxpaHUIHCh B HEKO-
TOPBIX CIIyYasX MOoJpa3eieHus, TPOU3BOISIMIMIE cMOJBI U3 37 %-Horo dopMannHa.
N3BecTHO, YTO MPOU3BOACTBO KapOaMuaopopMaIbIeTuIHBIX CMOJ U3 Takoro (op-
MaJliHAa, UX MPUMEHEHUE ISl U3TOTOBJICHUS KIEEHOW MPOAYKIIMU U3 APEBECUHBI CO-
MPOBOXKIAETCsl oOpazoBaHueM OTX070B. HO u OHM MOTYT OBITH TMOJIE3HBI, €CIU HX
MPaBUJILHO MCIIOJB30BaTh. Tak, HampuMmep, nepepadoTka MeTaHoI0(hOpMabIeTu/I-
COJZIeprKalllMX HAJCMOJIbHBIX BOJA AAET BOBMOKHOCTh MPOU3BOAUTH BBICOKOA30TUCTYIO
KOPMOBYIO 100aBKy «MeTam».

[Tpu xpanenun dopmanuna 37 %-HOU KOHIIEHTpauu oOpasyeTcs mnapadopm
(mapadopmanbaerun), KOTOpbIi BBINAAAET B OCAIOK TBEPAOW WM MACTOOOpa3HOU
KoHcucTeHuud. OOpa3oBaHue mnapadopma B EMKOCTAX Il XpaHeHUs (opManHa
INPUBOJNUT K U3MEHEHHIO XUMHUYECKOTO COCTaBa M KOHILIEHTpaluu nocieasero. M3-3a
IJIOXOM pacTBOpUMOCTH mapadopma B BOJE, yIaJ€HUE €ro U3 €MKOCTEW M moclie-
JyIolas YTUJIN3als CONPSIKEHBI ¢ ONMPEACIEHHBIMU TPYIHOCTAMU. B TO e Bpems
XUMHUYECKUN aHalli3 MOKa3bIBAET, 4TO MapadopM, B 3aBUCUMOCTH OT KOHCUCTEHIIUU
ocanka, coaepxut ot 70 1o 80 % dbopmanpaeruaa. B cBs3u ¢ aTuM mapadopmainbie-
U]l OCTa€TCs MOTEHIMAIBHBIM ChIpbeM 1Jia Tpou3BoAcTBa KOC u apyroi mpoayk-
LMY MPOU3BOJICTBEHHO-TEXHUYECKOTO HA3HAUYCHUSI.

B nocnennee Bpemst HaMu pa3paboTaH psifi TEXHOJIOTUN MO UCTIOIb30BAHHIO TMa-
padopma 1151 MPOU3BOJICTBA KapOaMuI0POopMaIbAETUIHBIX CMOJI, KOPMOBOM 00aB-
KU U IPYTUX MPOAYKTOB.

AnpoOUpOBaHO HCIIOJIL30BAHWE HOBBIX MPOJYKTOB, TMOJYy4aeMbIX W3 OTXOIOB
npousBoacTBa U npuMmeHeHnss KOC B pacrenueBoacTBe. Pe3ynbpTaThl 3TUX HCCIIEnO-
BaHMUI CTAJIM MOJIE3HBIM PE3EPBOM PALMOHAIBLHOTO MCIOJIb30BAHUS ChIPbS U YBEJIU-
YEHHUS CEJIbCKOXO3SIMCTBEHHOW MPOTYKIUH.

B Hacrosimee Bpemsi HaMu pa3paboTaHbl U anpoOMPOBAHBI PELENITYPbl CUHTE3A
cMon U3 (popManuHa, Kpenkoro ¢gopmanuHa, napagopmanbaeruaa, kapoamuaodop-
MaJbAETUIHOTO KOHIIEHTPATa, UX CMECEH B ONTHUMAJIbHBIX COOTHOLIEHUAX C IMOCIe-
aytomuM otroHoM oT 0,5 1o 1,5 % xoHAeHCAlMOHHOW BOJBI Mepe]l CTaauend JOKOH-
JIEHCAIIMU, €CIM HYKHO, TO TOCJI€ CTaJlud KOHJICHCAIIMH, BapbUPYs HEOOXOIUMOM
TeMIepaTypoi u 3HaueHueM pH.

OO0pazyromuiics AUCTHLIAT BO3BPAIIAETCS B MPOU3BOJICTBO CHHTE3a PA3IMYHBIX
MapoK CMOIJI.
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[InuTHas mpoayKuus, U3TOTOBJIEHHAS Ha BBIIICYKAa3aHHBIX CMOJIaX, O0iazaeT
YIIyYIIIEHHBIMUA MOTPEOUTENHCKUMU CBOMCTBAMHU, HU3KOU 3MHCCHEN (hopmanbaerua.
C uenblo IMpOM3BOJACTBA BBICOKOMPOYHOM IMJIUTHOM MPOAYKIHH C 3Muccuen dop-
Manpaeruaa 2...3 mr/100 r abCoIFOTHO CYXO# IUIMTHI, COXPAHHUB MPH 3TOM BBICOKYIO
MIPOU3BOAUTEIILHOCTh TEXHOJOTUYECKOro 000pyI0BaHMs, HAMU pa3paboTaH U arpo-
OupoBaH BbICOKOA((hEKTUBHBIN akuentop (opmanbaeruga ABAB, mo3Bosstomuit
HCITI0JIb30BaTh CMOJIbI ¢ 00Jiee NIMPOKUM JIMara30HOM MOJIbHBIX COOTHOIIEHUN (op-
ManbJeruia u kapoamuaa, o0iaaomuil THruOupyomuM 3QPEeKToM, YTO MOJI0XKH-
TEJBHO CKa3bIBAETCS HA COCTOSIHUU TEXHOJIOTUYECKOTO 000Dy I0BaHHUSL.

YK 665.939.56; 674.815
Posib kap6amuaa npu oTBep:KIeHUM KapoaMua0(opMaibaeruaHbIX cMoJI

C.H. Bvioukoe

Canxm-IlemepbOypeckutl 20cy0apCcmeeHHblll 1eCOmMeXHUYeCKUll YHugepcumem
umenu C.M. Kuposa

H3yueno enusanue xapbamuoa 6 xapoamuoopopmanrb0eeuoOHblxX CMOIAX ¢ pas-
JIUYHBIM MOJIbHLIM COOMHOULEHUEM 8 cucmeme Kapoamuo : gopmanvoecud. Ycma-
HOBJIEHO, YMO NPU MOJIbHOM COOMHOUleHUuU Kapobamuo @ gopmanvoecuo 1:2 npoyecc
omeepacOeHUsi Hanpaegien 8 CHMOPOHY 00PA308aHUL MEMULEHOBbIX U OUMEMUIEeH)-
Qupnvix cesszeti. Beedenue 6 cmony kapoamuoa 00 MOJIbHO20 COOMHOULeHUs Kapoa-
Muo : gopmanvoecuo 1 : 1,65 npueooum x decmpyKyuu mMemuneHdIQupHuIx cesnzell
noo oelicmauem amMuoHbIX epynn Kapoamuoa, opmuposanuro Ha ux mecme memuie-
HOBbIX MOCMUKO8, 00pA308AHUI) MOHOMEPHLIX NPOOYKMO8, KOMOopble SKIUAON 8
cebsi Kapbamuo u e2o 2uOPOCKUMEMUNbHbLE NPOUZBOOHDLE.

Kuarouessble cioBa: kapOaMuiodpopManbIeruanas cMoia, kapoamua, popmanbaeru,
THJIPOKCUMETUJIbHAS TPYIINa, OTBEPXKACHUE, METHIICHOBAS CBS3b, JUMETHICHIPHUP-
Hasl CBS3b.

PerynsipHoe yKeCTOUEHHME CTaHIAPTOB MO TOKCUYHOCTU JIPEBECHOCTPYKEUHBIX
T (JCII) HanpaBisieT UccieoBaHusa B CTOPOHY M3YUYEHHUS XUMUYECKUX MpeBpa-
HIEHUH, TPOUCXOISIIMX MIPU CUHTE3€ U OTBEPKICHUH KapOamMuao(popManbaeruIHbIxX
cmoit (K®C). 3a mouTu BEKOBYIO UCTOPUIO OB M3YYE€HBI OCHOBHBIE 3aKOHOMEPHO-
CTH B3aMMOJICHCTBUSI UCXOJAHBIX KOMIIOHEHTOB, TAKUX Kak kapOaMuz u dhopmaiibie-
TUJ, U IPOJYKTOB CMHTE3a Ha ux ocHoBe. M3yuenne KOC ynupaercs B CI0XKHOCTb
pa3feneHnus KOMIIOHEHTOB, UX HEYCTOWYMBOCTH BO BPEMEHH, B3AUMOIIPEBPALICHHUSIX,
a Tmporecc 0OpaTUMOCTH PEAKIMA TOPMO3UT TIOTMBITKU JCTATILHOTO M3YyUYCHHs peak-
ITMOHHBIX TmporieccoB [1]. PaboTel 1o ucciaenoBanuio, MPOUCXOASIIUX TIPU CUHTE3E U
orBepxkaeHNn KOC u3MeHeHui, MOo3BOJISIT PEIIUTh OCHOBHYIO 3aJauyy — CO3/IaHHE
YCJIOBUHM AJIsSI MPOTEKAHUS MTPOLIECCOB, HAIIPABJICHHBIX B CTOPOHY CHM)KEHUSI TOKCHY-
HOCTH T'OTOBBIX U3JEIHUM 10 KOM(GOPTHOTO JUIsl NpeObIBaHUS YEJIOBEKA YPOBHSI.
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B pabote mpemoxkeHa MeToanMKa CyMMapHOTO OMpeeieHus KapOaMuaa, ThI-
POKCUMETHIILHBIX MPOU3BOAHBIX KapOamuaa (coenunenus I, 11, 11, 1V, V) B KOC, a
TaK)kKe Ha OCHOBAHUH ITOJYYCHHBIX JJAHHBIX PACCMOTPEHBI BEPOSTHBIC PEAKIUH, ITPO-
UCXOJISAIINE B IIPOIIECCE OTBEPIKICHHS.

O

HZN—(!—NH2 |
0
H,N—C—NH—CH,OH
0

1
HOCH,—HN—C—NH—CH,0H

O
HOCH,—N—C—NH—CH,OH AV
CH,OH
O CH,OH
HOCHz—N—C—T\ll —CH,0H \Y
(|3H20H

B uccnenoBannu npumMeHsi npomeiiuieHHyr0 KOC mapku KO-MT-15 npowus-
BozcTBa [IAO «Akpon» u nabopatopuyio KOC (JIKOC). Cmona KO-MT-15 umeer
MOJIbHOE COOTHoIleHue kapoamuy : Gopmansaerun (nanee K : @) pasnoe 1 : 1,22.
Cunres JIKOC ocyiiecTBIsII TP MOJIBHOM COOTHOIIIEHUU UCXOJIHBIX KOMIIOHEHTOB
K:®-1:2, no cienytomein cxeme. B koi0y 3arpyxaiu OTMEpPEHHOE KOJIUYECTBO
(dbopmasiiHa, KOTOPBIA MPU MOCTOSHHOM MEPEMENIMBAHNUN TOBOAWIA PACTBOPOM TH-
pokcuaa Hatpus a0 pH 7...8, nocne yero BBoguin kapOamua. CMech HarpeBayid A0
90 + 2 °C u BelepxkuBanu pu 3tor temneparype 10 mun. 3arem pH cmecu cHmxka-
JIM PaCTBOPOM XJIOpUAA aMMOHHUS A0 3HaueHud 4,2...4,5 1 IpoJ0oHKaIi IpOLECC IpH
90 + 2 °C B TeueHuu 25 MuH. ['0TOBBIN NPOIYKT HEUTPATU3Z0BAIIA PACTBOPOM TUIPO-
kcuaa Hatpus go pH 7,5...8,5 u oxnaxnanu.

MeTton cyMMapHOro ompezesieHus: THIPOKCUMETUIIBbHBIX TPYII U CBOOOJIHOTO
dbopmanpaeruaa 3aKia0dacTcs BO B3aMMOJICHCTBUM C HOAOM B IIEJIOYHOM cpene [2]
110 pEaKLMIM:

3J; + 6NaOH — NaJO; + 3H,0 + 5NaJ (1)
R-CH,0OH + NaJO3; + 3NaOH — 3RH+ 3HCOONa + NaJ + 3H,0 (2)
3CH,0 + NaJO3; + 3NaOH — 3HCOONa + NaJ + 3H,0 (3)
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N30bITOK 10/1a OTTUTPOBBIBATIM PACTBOPOM THOCYJIb(aTa HATPHSI.

Merton onpenenenus cymmapHoro coaepskanus Bemects I, I, I, 1V,V, ocHo-
BaH Ha OKHCJICHUU THIPOKCUMETHUIBHBIX TPOU3BOIHBIX 10 Peakiuu (2), IpuBOSIIeH
B UTOre¢ K oOpa3oBaHMIO KapOamupa. [Ipu 3ToM mpHCyTCTBYIONUI paHee B oOpasiie
KapOaMuJ, HE CBSA3aHHBIA B peakmusaX ¢ (popMaibaeruaoM, YCTOMYHUB B JaHHBIX YyC-
JIOBHUSX.

KonndecTBeHHOE OIpesciieHne KapOaMuaa TPOBOAMINA, HCIIONb3YS ypea3Ho-
TUTIOXJIOPUTHBIN MeTo [3], mpu KOTOPOM ypeasa THAPOIHU3YeT KapOaMu 10 aMMHa-
Ka U TUOKHUCH yTiepoja:

O

(4)
H,N—C—NH, + H,0 —> 2NH, + CO,

Jlanee aMMuak OnpeAesuIn O €ro [BETHOU PEAKIMU C TUIIOXJIOPUTOM HATPHS.

Oteepxaenne KOC nposoanin npu 20 °C, B KayecTBE KaTaI3aToOpa UCIOJIb-
30BaJICSl pAcTBOP IIaBEJIEBOM KUCIOTHI B KoiudecTBe 0,3 % mo aOCOMOTHO CyXum
BEILIECTBAM.

B pesynprare uccineqoBaHUl yCTAHOBIEHO, 4TO npu oTBepxkacHuu JIKDOC ¢
MoIbHBIM cooTHOomeHneM K : @ cocrtapmsironuM | : 2 mpoxoaar peakiuu NOJIUKOH-
JIEHCAIlMH, MPUBOJAIINE K 00pa3zoBaHuio MeTulieHOBBIX (—CHy—) 1 numertunensdup-
HbIX (—CH,—O—-CH,—) cBsizeit mo Mmexanuszmawm [4]:

0 0 0 0
[ | I (5)
~~C—NH—CH,0H + HOCH,—HN—C~~ — ~C—NH—CH,—0—CH,—HN—C~ + H,0
0 0 0 0
[ (6)

|
mC—NH—CH,0H + H,N—C~w —> mC—NH—CH,—NH—C~ + H,0

O (|)| (|)| 0]

~C—NH—CH,0H + HOCH,—HN—C~ —> ~~C—NH—CH,—N—C~+ H,0 (7)
CH,OH

O06 »TOM CBUAETENHCTBYET CHIDKEHHE COACPNKAHHUS THIAPOKCHMETUIHLHBIX
rpyni (ta6a.1) ¢ 10,6 % no 4,0 % B nponecce oTBepxkaeHUsA. Conepxranue cBoOOI-
HOTO (OpMaJIbJIETUIa U3MEHSAETCS MaJlo U HaxoauTced B npeaenax 4,1...4,6 %.

Tabmuna 1 — Bnusaue Bpemenu otBepxkaenus KOC Ha conmepkaHue THAPOKCHUME-

TUIBHBIX rpy1, popmanbaeruga u semects |, I, I, IV,V (K: D -1:2)
Bpewmst oTBepkIeHNS, MUH
0 )
Conepxarue, % 0 10 20 30 40 50
' IpOKCUMETHITEHBIC TPYIIITHI 10,6 9,6 7,7 6,9 55 4.0
dopmanbaerua 43 4.2 4.6 43 4.2 4.1
Bemectra I, 11, 111, IV,V 0,2 0,1 0,0 0,0 0,0 0,0
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Cnenyet oTMeTuTh, uto coaepxkanue Beuiects I, 11, I, 1V, V B pe3ynbTaTe sKc-
NepuMeHTa 00Hapy)KEHO B MUHUMAJILHOM KoJudecTBe, U usmensercs ¢ 0,2 % B Ha-
yase npoiecca 10 0 yxe nocie 20 muH. CoBepIlieHHO MHAsi CUTYyalus HaOI01aeTcs
nipu BBeaeHUU B JIKDC ¢ MosbHBIM cooTHoieHHeM K : @ 1 : 2 1onmoiaHUTEIbHOTO
KapOaMuaa 10 MOJILHOTO cooTHotIeHus 1 : 1,65 (Tabi. 2).

Tabnuna 2 — Bnusinue Bpemenu otBepxkaeHuss KOC Ha copepxaHue THIpOKCHME-

THIBHBIX Tpynm, popmanbaeruaa u semects |, I, I, IV,V (K: - 1:1,65)
Bpewmst oTBepkaeHMs, MUH
0
Coneparue, 7 0 | 10 | 20 30 40 50 60
['MapoKCUMETHIIBHBIC TPYTIIIBI 9,9 9,0 8,8 8,0 6,9 51 4.8
dopmanbaerua 4.2 4.0 2,7 2,6 2,8 2,6 1,9
Bemtecrna l, 11, 111, IV,V 53 6,2 6,7 4.8 3,5 2,6 0,0

Kak BUIHO U3 AaHHBIX, B IPOLIECCE OTBEPKIAEHUS cojeprkaHue Bemects |, 11,
I11, 1V, V Bo3pactaet ¢ 5,3 % B Hauane peakuuu 10 6,7 % yepe3 20 MuH. ITOT 3¢-
ekt cBsi3aH ¢ pacmierieHreM mox neicreueM amuaaoi rpynmel (NH—C(O)-) kap-
O0amua, NPUCYTCTBYIOLIUX B CMOJIE METHJIEHAI(DHPHBIX CBsA3EH (CM. peakuuo 5) 1o
CXeMe:

0 (|)| 0]

[
~NH—C—NH—CH,—0—CH,—HN—C—NH~~ + H,N—C—NH, —>
0 0 0

(8)
I
— ~aNH—C—NH—CH,—HN—C—NH, + HOCH,—HN—C—NH~~

PaccmoTpum Ha mpumepe ClIeAyomuX peakiui Ha0I0jaeMoe YBEITUYEHUE KO-
aundectBa Bemects |, 11, I, 1V, V. Ha nepBoii cranuu mpoucxoauT B3auMOJICHCTBUE
OJIHOM aMHJIHOM TpYyIIbl KapOaMuja ¢ JAUMETHICHY(PUPHON CBS3BIO MOJIEKYJIbI
K®-onmuromepa, 4T0 mpuBOAUT K 00pa30BaHUIO0 METHIICHOBOH CBSI3H, B JAHHOM CIY-

yae, coequHenus lll:
0 0 0

HOCH,—NH—C—NH—CH,—0—CH,—HN—C—NH—CH,OH + H,N—C—NH, —»

9)
0 0 (|)|

I
— HOCH,—NH—C—NH—CH,—HN—C—NH, + HOCH,—HN—C—NH—CH,OH
2 2 2 2 2

Ha BTOpoil cranuu, ocraBmascs cBOOOIHAs aMUIHAs TpyMNa pa3pylaer AuMe-
TUIEH3(pUpHYIO cBA3b Apyroi mosekyisl KOC ¢ obpa3oBaHueM eie oaHOro coeau-
uHenus |l (peakmus 10). Takum oOpa3om, oj1Ha MOJIEKyIa Kapbamua crmocooHa B pe-
3yibTaTe B3auMoaercTBus ¢ kKommnoHeHTaMu KOC k 00pa3oBaHUIO ABYX MOJEKYI U3
yucna coequnenuit I, 1, I, 1V,V.

108



0] 0]

I |
HOCH,—NH—C—NH—CH,—0—CH,—HN—C—NH—CH,O0H +
0 0

|
+ NH,—C—NH—CH,—HN—C—NH—CH,0H —>

0] 0] 0] (10)

— HOCH,—NH—C—NH—CH,—NH—C—NH—CH,—HN—C—NH—CH,0H +
0]

+ HOCH,—HN—C—NH—CH,OH

YMeHblLIEHnEe TPUCYTCTBUSI TUAPOKCUMETHIBHBIX Tpytil ¢ 9,9 % no 4,8 % Ttax-
K€ OIMUCHIBAETCS BBINICHPUBEICHHBIMU PEAKIUSIMU, a HabIrogaeMas HeOOJIbIIast ux
cTabmibHOCTE (OKOJI0 9 %) oOycioBieHa cBA3bIBaHUEM (opMaliberuaa KapOaMu-
JIOM ¢ 00pa3oBaHUEM THAPOKCUMETWIBHBIX TPYII. JTO MOATBEPKIACTCS U3MEHEHHU-
eM cozaepxkanusi popmanpaeruga ¢ 4,2 % no 2,7 %. B xauectBe mpumepa MOXKHO
IIPUBECTH CJIEAYIOLIEE B3aUMOICHCTBHE:

0) O

11
H,N—C—NH, + CH,0 —> H,N—C—NH—CH,O0H (1

[Tpnuém mocne pacxoqoBaHUSI PEAKLIMOHHOCIIOCOOHBIX LIEHTPOB Kapbamuaa mo
peaKIuy IpUCOeAUHEHUs ¢ (POpPMaTbIETUIOM, KOJTMYECTBO MOCIEAHETO CTa0MIN3H-
pyercs Ha ypoBHE 2,6...2,8 %.

[IpoBeneHre SKCHEpPUMEHTA IO OTBEPKACHUIO TMPOMBIILICHHON CMOJIbI
K®-MT-15 mo3Boamio ycTraHOBUTh, uTo coaepskanue Bemiects |, I, 11, 1V,V cHaua-
na Bo3pactaet ¢ 17,4 % B Hauvane peakuuu 10 22,2 % vepe3 20 MUH, 4TO MOATBEP-
XKIACT pe3yIbTaThl pAHHETO IKCIIEPUMEHTA, TTociie Yero cHuxkaetcs a0 0 (tadim. 3).

Tabnuna 3 — Bausaue Bpemenu otrBepxkaeHuss KO-MT-15 Ha comepxanue ruapo-

KCUMETUJIbHBIX Tpym, hopmanpaeruaa u semiects I, 1, 111, 1V,V
OTBepkeHNe, MUH
0 )

Coneparme, % 0 10 20 30 40 50
I'mapoKCUMETHIIBHBIX TPYTIIIBI 12,0 9,6 8,4 7,3 4.8 2,7
dopmaitberu 0,1 0,3 0,4 0,4 0,4 0,3
Bemecrsna |, I, 111, IV,V 17,4 20,0 22,2 13,8 4,3 0,0

Takum 06pa3zoM, mpouecc OTBEP>KIACHHUSI CMOJI C Pa3IUYHBIM MOJIBHBIM COOT-
HomieHueM B cucreme K : @ mnaér mo pasHeIM HampasiieHHUsIM. Tak, Ipu COOTHOIIE-
HUU | : 2 B3aUMOJEICTBUE HAMPABIEHO B CTOPOHY PAaBHOMEPHOI'O CHUKEHUS COJep-
KaHUS TUAPOKCUMETHIIbHBIX TPYMI, MPUBOJALIECIO K 00pa30BaHMIO METUIIEHIDUp-
HbIX M METWJICHOBBIX CBA3€H MEXIy MojeKylamu. Hamuune B CTPYKType CMOJIbI
Oonpioro koauyectBa UMUHHBIX rpynn (—NH-) He nmpuBoauT k 0Opa3oBaHHUIO Be-
miects I, 11, 1, 1V, V. Jloka3ano, 4To BBEIEHHE B CMOJIy C MOJIbHBIM COOTHOIIEHUEM
K : ®@ paBHoMm 1 : 2 1OMOAHUTENHHOTO KapOaMuaa CIOCOOCTBYET, 3a CUET MPUCYTCT-
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BUS Y TIOCIICTHETO aMUHBIX TPYII, Pa3pyIICHUIO TPUCYTCTBYIOMNUX METHICHIPUP-
HBIX CBs3eil (peakuus 8), 00pa30BaHMIO METHJICHOBBIX CBS3€H M JOMOJTHUTEIHHOTO
konuuectBa Bemiects |, 1, 11, IV,V (peakuuu 10, 11). Ilpu 3TOM IpoXOAUT U peak-
s IpHCcOeIuHEHus (opMaipaeruaa K kapoamuay, ¢ 00pa3oBaHHEM THAPOKCHME-
TUJIBHBIX ITPOU3BOIHBIX KapOaMmuIa.

Jlureparypa:

1. PomanoB H.M. Xumus kapbamuo- 1 MeIaMUHO(POPMAIIbICTUIHBIX CMOJI. —
M.: OOO Anpancen Comromm3, 2016. — 528 c.

2. Kacrepuna T.H. Kanmuauna JI.C. XumMudeckue METO/IbI UCCIICIOBAHUSI CUHTE-
TUYECKUX CMOJI U IIACTUYECKUX Macc. — M.: ['oc. HAy4H.T€XH. U3/1.-BO XUM. JIUT.-PHlI,
1963. — 288 c.

3. Coopnauk unctpykiuii / Hayano-mpousBoactBeHHBIX 1IeHTP « OKOCEPBUC).
—M.:2017. -84 c.

4. HukomaeB A.®. CHHTETUYECKHE TMOJUMEPHI M IUIACTUYECKHE MAacChl Ha MX
ocHoBe. — JI.: I3n-Bo «Xumusa», 1966. — 768 c.

YK 674.076.077
Bausinue TepmM0o00OpadoTKH HA COPOLIMOHHBIE CBOMCTBA LIIYHIMTOB

K.I'. bpyman, I'.C. Bapaukuna

Canxkm-Ilemepoypackuti 2ocyoapcmeeH bl 1eCOMeXHUYECKUL YHUBEePCUmem
umenu C.M. Kuposa

Ilpusedenvl uccneoosanus no GIUAHUIO MeMNEpPamypsbl Ha COPOYUOHHbIE CBOU-
cmea wiyneumos. M3amensis ycuoeus mepmomooupuyupos8aHus MO*CHO pe2yiuposams
cpeonee cooepxcanue yenepood 6 WLYHSUMOBLIX NOpooax, U, COOMEEmCHBEEHHO,
CcOpOYUOHHbLE XapaKmMepUCmuKy Mamepuaa.

KuroueBble cjioBa: IIYHTUT, COPOLIMOHHBIE CBOMCTBA, TEPMOMOAU(PUIIUPOBAHHE.

Meton MoauduKalMy CUHTETUYECKUX CMOJI SIBIIIETCSI OCHOBHBIM M HauOosee
3¢h(HEeKTUBHBIM CITOCOOOM TpHUAaHUsS TpeOyeMbIX CBOMCTB JPEBECHBIM ITuUTaM. B
OOJBIIMHCTBE CIydyaeB B KauyeCTBE MOJU(DPHUKATOPOB HMCHOIB3YIOTCS HU3KOMOJICKY-
JISIPHBIE COEIMHEHMS, KOTOPhIE UMEIOT T€ WJIU WHBIE PEAKIIMOHHOCTIOCOOHBIE (PYHK-
[MOHAJIbHBIE TPYMIbI, JUOO HU3MEHSIOT (U3UYECKYIO MPUPOIY, JUOO JEHCTBYIOT
KOMIUIEKCHO. Moaudukanus kapoaMuioGopMaibIeruIHbIX CMOJI PEeaKIMOHHOCIIO-
COOHBIMHM COCIMHEHUSIMH MOKET MPUJIATh 3TUM CHHTETUUYECKUM OJMTOMEpPaM TMOCIie
OTBEPKJACHUS DS TOJIOKUTEIBLHBIX TEXHOJOTUUECKUX CBOMCTB. B KkauectBe momau-
dbuxaTopoB s Kapbamu0-, heHosohopMaIbIETHAHBIX CMOJI HAMHU ObUTH BHIOpaHBI
IIYHTUTOBBIE COPOEHTHI. bosiee MMpPOKOMY BOBJICUCHHUIO B MPOMBIIUICHHOCTh MPHU-
POJTHBIX KOMIIO3UITMOHHBIX MAaTEPHAIIOB CITIOCOOCTBYET Pa3BUTHE TAKUX HAMPABICHUN
MUHEPAJIOTHH, KaK MUKPOMUHEPAJIOTUSI U HAHOMUHEPAJIOTHSI.

HakomnieHHBI B HACTOSIIIIEE BPEMSI OIBIT MO0 M3YYEHHI0 MUHEPAILHOIO COCTaBa
COBEPIIEHHO Pa3HBIX MO 3HAYMMOCTH BUAOB ChIPhs (OKEAHUYECKUX OKCUIHBIX JKele-
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30MapraHIleBbIX Py C BHICOKMM COJCP>KaHHEM MapraHiia, [[BETHbIX METAJJIOB U He-
PYIHOTO ChIpbS — IIYHTUTOBBIX MOPOJ) MOKA3bIBAET, YTO METOAUYECKUHN MOJIXO] B
000uX CiIy4asix MOXKET ObIThb OJIMHAKOB. [loydeHre BCECTOPOHHEH U JTIOCTOBEPHOM
uHpopMaIuu 00 ITUX MOPOJAX, a TAKKE MPOAYKTaX HX NEpepabOTKH BO3MOXKHO
TOJBKO C HCIIOJIB30BAaHUEM KOMIUJIEKCA MUHEPAJIOr0-aHAIIMTUYECKUX HCCIEA0BAHUN
(BBICOKOpa3pemaroneil oNTHYeCKOM M AJEKTPOHHOM MHUKPOCKOIHUU, PEHTreHOorpa-
¢buu, nHbpakpacHOU CIEKTPOCKOINH, JAepuBaTorpaguu, peHTreHoromorpaduu, 3Jie-
MEHTHOTO aHanu3a). [lojie3HBIM MOXET OKa3aThbCsl COYETaHWE KaK MHUHEpaioro-
AHATMTHYECKUX, TaK U (PU3UKO-XUMUIECKUX F TEXHOJIOTHIYCCKUX METOJIOB.

[{enbto paboThI OBUIO YCTAaHOBHUTH BIUSHUE TEPMOOOPAOOTKH HA COPOIIMOHHBIC
CBOICTBa IIyHTUTOCOIepKamux mopoA. [locraBieHnpie B paboTe 3a1aun periaivch
MyTEM SKCIEPUMEHTAIIbHBIX UCCIEOBAHUM C MPUMEHEHUEM COBPEMEHHBIX METOOB
WCCJICIOBAHUM, METOJWK, TPHOOpPOB M 000pymoBaHWsA. MeTogaMu 3IIEKTPOHHOM
MUKPOCKOIIUU BBISIBJICHBI MUKPOCTPYKTYPHBIE OCOOCHHOCTH HIIYHTHTOBBIX COpOCH-
ToB. CoJiep)KaHHe OCHOBHBIX KOMIIOHEHTOB ITYHTUTOBBIX TT0poJ1 Si0,, A1,03 1 Fe,03
usMepsi portoMerpudeckum, C — razoMeTpudeckum Metogamu [1, 2].

MuHepanbHbIi COCTaB M CTPYKTYPHBIE OCOOCHHOCTH IIYHTHUTOBBIX MOPOJ IO-
3BOJISIIOT TPUMEHSTh TEXHOJOTMHM HAMpPaBIIEHHOTO MOIU(DUIIMPOBAHUSA, OOECIEHU-
BAIOIIME CO3/IaHUE HOBBIX KOMIIO3UIIMOHHBIX COPOIMOHHO-KATATUTHUYECKUX MaTe-
pHAJIOB C 3aIaHHBIMU CBOMCTBaMHU.

Kartanutudeckue cBOMCTBA LIYHTMTOBOM MOpoJabl M3ydayin Ha npobax Kapensb-
CKOro 3a)KOTMHCKOTO MECTOPOKICHHUs, CoAep)Kamux 10 35 % yriepoaa U Haxonas-
IUX B MOCJEAHEE BpEeMsl caMoe IIMPOKOE MPUMEHEHHUE KaK B HUCCIEIOBAHUIX COPO-
[IUOHHO-KATAIUTUYECKUX CBOMCTB, TaK W HEMOCPEIACTBEHHO B KAa4eCTBE COPOIMOH-
HBIX MaTepHasoB JJIsi CHUKEHUS COJEpKaHUsI CBOOOIHOTO (popMalibjieruia B eHO-
J0-, U KapbamuaohopMaIbIeruaHbIX cMojax. OaHaKo 10 MOCIEAHEro BpeMEHU He-
SCHA CTEIICHb y4acCTHUs YTJIEPOJHOW M KPEMHHUCTOM COCTABISAIOLIMX, & TAKXKE JCUCT-
BUSI DJIEMEHTOB — MIPUMECEH, B OCHOBHOM METaJUIOB, B MpOIEccax COPOIMH U KaTalu-
3a, MPOTEKAIOIINX HA MOBEPXHOCTU UTYHTUTOBOU MOPOIBI.

[To MuHEpaTBEHOMY COCTaBY IJIABHBIMH MOPOI000PA3YIONIUMUA MUHEpaIaMH SB-
JISIFOTCSL KBapll U YIJIEPOJIUCTOE BEIIECTBO. B MEHbIIIEM KOJIMYECTBE MPUCYTCTBYIOT
MOJICBOM IIMNAT, KapOOHATHI U CIIOUCTHIE ATFOMOCHIIMKATHI:

Mumnepanbhas daza Conepxanue MuHepanoB, Mac. %

Ksaprg 41
Wurt 25
Anp0uT 3,0
MUKDPOKINH 15
JlomoMut 0,7
Kanpuur 0,6
[Mupur 0,8
XJIOpUT 0,5

P/a daza 49

Oco0eHHOCTH MHHEPAIHHOTO COCTaBa IIYHTMTOBOM MOPOJLI TaKOBBI, UYTO HC-
CJICIOBAHUE YIJIEPOIUCTOM COCTABIISAIOIICH, a TAKKE €€ B3aMMOOTHOILICHUS C KBaple-
BOW COCTaBJIAIOIIEH HEBO3MOKHO JIMIIbL C UCIOJIB30BAHUEM METOJIa peHTreHorpadu-
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YEeCKOro aHalin3a, Tak Kak IJIaBHbIE MOpoaooOpasyomue (pa3pl — yraepoaucToe Be-
HIECTBO M KBapll, cllaraloluyue MaTpUILy MOPOAbI, SBISIOTCS TOHKOJMCIEPCHBIMH, a
YTIAEPOJUCTOE BEIIECTBO — aMOPGHBIM 00pa30BaHUEM M XapaKTEPU3YIOTCS CIOKHBI-
MU TpaHullaMH cpacTaHus. [loaToMy nisi ompeneneHus: COIEpKaHUS M HU3y4YEHUs
pacrpeesieHds Mopoao00pa3yoIMX MUHEPAIOB MCIOJb30BaIl PEHTIEHOTOMOIpa-
(buyeckuil U ONTUKO-TEOMETPUUECKHN MeTobl. KonnuecTBO yriepoaucToro Belle-
CTBa B MOPOJI€ B IIMPOKKUX Tpenenax BapbupyeT oT 14 % mo 87 %, kBapua ot 12 %
10 85 %. B He3HAaUUTENbHOM KOJIUYECTBE MPUCYTCTBYIOT KapOOHATHI [3].

DNEKTPOHHO-MUKPOCKOITMYECKIUMH UCCIIECIOBAHUSMHU BBISBICHO, YTO YTJIEPOIH-
CTO€ BEIIECTBO TEMHO-CEPOTO IIBETa XapaKTEPU3YeTCs MPEUMYIIECTBEHHO KOJLIO-
MOpP(HBIM MUKPOCTPOCHHEM (PUCYHOK), U 00JiafaeT mopucTtocTeio. Pazmep u popma
nop pa3HooOpasHbl. BeTpeuatorcst rybuartas v rinoOymsipHas MUKPOCTPYKTypa yriie-
poaucToro BemecTBa. Pasmep oTneapHBIX II00YI COCTABISET 2...3 MKM.

CopOLMoHHBIE CBOMCTBA ITYHTUTOBBIX TIOPOJ OMPEEISIOTCS HATUYUEM MTOPUC-
TOW CTPYKTYpPHBI, YIAEIHHOM MOBEPXHOCTH, COPOIMOHHOW EMKOCTH U COPOIIMOHHOU
CIIOCOOHOCTH TI0 OTHOIIEHHMIO K pa3HbIM BemiecTBaM. LIlyHruToBbie mopoasl 3ako-
IMHCKOTO MECTOPOKICHHS HMEIOT YACIBHYIO TTOBEPXHOCTH 6...20 M°/T, CyMMAapHBIii
06béM mop 10 0,05...0,15 cm®/r mpu sddexrrroM pammyce 0,3...1,0 mxm. Hebico-
KH€ 3HAYEHUSI TEKCTYPHBIX XapaKTEPUCTUK MPE/IO0JIaraloT BO3MOXKHbBIE CITIOCOOBI MO-
TU(UIUPOBAHUS IIIYHTUTOBOM TMOPOJIBI C IEJbI0 MOBBIMICHUS 3(P(HEKTUBHOCTH HC-
MOJI30BaHUS €€ B COPOIMOHHO-KATATUTHYECKHIX MTPOIIECCaX CHHTETUICCKUX CMOJ.

HccnenoBanu moBeCHNE OCHOBHBIX MOPOA000PA3YIONINX MUHEPATIOB, a TAKXKE
AJIIEMEHTOB IPUMECEN € UCIIOJIH30BAHUEM TEPMOOOPAOOTKH.

Ha ocHoBe nepuBatorpaduue-
CKOTO HWCCJIEJOBAHUSI IIYHTHTOBOM
MOPOIBI TIOJIYYHIIA, YTO TTOBBIIIICHUE
TeMIiepaTypbl 0OpabOTKH MPUBOJIUT,
B OCHOBHOM, K CHIDKCHHIO COJEpIKa-
HUS yTrjepojia B MOPOJE U OJHOBpE-
MEHHO K BO3PAaCTaHHIO COJCPIKaAHUS
OKCHUJIOB KpPEMHHUSI U aAJTIOMUHUSA
(tabim.l).

TepmooOpaboTka mpu 410 u
530 °C npuBOIUT K M3MECHECHHIO TEK-
CTYpPHBIX XapaKTEPUCTHUK MIyHTHUTO-

Pucynok. MUKpPOCTpOEHHE IIYHIMTO- BBIX IOpOA. HarpeBaHue IIyHTHTO-
BOW MOPO/JIBI ¢ MAKPOIIOPAMHU BBIX MopoA npu Ttemneparype 410° B

TedeHue | 4 yBEIIMYMBACT BEIMYHUHY
SyxB 1,5 pasa, a B Teyenune 8 u Oonee 4eM B 3 pasa. Hanbonbmas BennyuHa Sy, Ha-
omomanack mociie 00padoTku MyHruTOBBIX mopo pu 530 °C B Teuenue 1 4. YBe-
JUYCHHUE MPOJAODKUTEIILHOCTH 00pabOTKH MPHU ATOM TeMIlepaType MPUBOIKIO K TO-
CTENIEHHOMY COKpaIleHHIO0 Sy,. KparkoBpeMmeHHas 00paOOTKa IIyHIMTOBBIX ITOPOJ
npu 750 °C He nzmensna Sy,, a 6osiee NPOIOKUTENIbHAA yMEHbIIANa Sy, 0oJiee 4eM B
3 pa3sa.
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Tabnuna 1 — XuMudeckuil cocTaB UCXOAHON M TepMOOOpPaOOTAaHHOW HIYHTUTOBOM

MIOPOABI
Cocras, macc. %
O6pa3zen - -

C Si0, A|203 Fe,O3 | CaO MgO MnO K>0O | Cr,03 TiO,
LTI 31,00 | 54,50 | 4,62 2,04 | 150 | 0,66 0,02 | 1,15 | 0,03 0,22
I1II1-410 28,10 | 59,10 | 4,87 0,89 | 0,28 | 0,66 0,01 | 1,40 | <0,02 <0,02
III1-530 21,80 | 64,81 | 5,00 0,79 (0,28 | 0,64 | <0,01 | 1,37 | <0,02 <0,02
IIIT-750 9,12 | 77,35 | 6,74 184 | 0,28 | 0,88 0,01 | 1,90 | <0,02 <0,02

HccnenoBanus MOPUCTON CTPYKTYpHI (Tab. 2) ObLIM TPOBEICHBI IS IITYHTH-
TOBOW MOPO/IbI, XapaKTEPUYIOMIENCSI MAKCUMAIbHONW BEJIMYMHOM YAEIBbHOU MOBEPX-
HOCTHU TIpU Kaxkaou temrieparype oopadotku: IIT-410 (8 4), IIII-530 (1 ), IHII-
750 (1 4). OrmeueHo, uto npu Temneparypax 410 u 530 °C nabmronaercs yBeanye-
HUE 3HAYEHUsI COPOIMOHHONW aKTUBHOCTH, YTO CBUJCTEIBCTBYET O Pa3BUTUU MUKPO-
nopuctoit cTpyktypsl nopobl (ass II1-410 npaktudecku B nBa paza). [Ipu 530 u
750 °C o4eBUAHO HAUMHACTCS pa3pylICHHE MEKIIOPOBBIX IMEPEropoIoK U oOpa3oBa-
HUE ME30M0p, O YEM CBHUJIETEIICTBYET U POCT MpakTuiecku Ha 50 % mopucrocTu.

Tabnuma 2 — XapakTepucTHKa IIYHTUTOBOTO COpOEHTA, MPOIIECIIIETO TEPMUUECKYIO

00paboTKy
TexHoMOrMYecKas XapaTepUCTHKA OOpasiibt WYHIHTOBOH OPOk!
HIIT 1111-410 HII1-530 HITT-750
Temmnepatypa o6pabotku, °C — 410 530 750
[IponomxuTenbHOCT, 00paOOTKH, U - 8 1 1
CopO1roHHast akTUBHOCTb, MT/T 11,40 23,17 16,07 9,84
CymMapHBIit 00beM Top, eM/r 0,09 0,094 0,14 0,17

[Tomy4yeHHBIE MaHHBIE TMOKA3bIBAIOT BO3MOXXHOCTb TEPMOMOIUDHUIIMPOBAHUS
IIYHTUTOBOM TOPOJBI C IEIbI0 YBETUYCHUS yIEIbHON MOBEPXHOCTH U PETYIHPOBa-
HUSI TIOPUCTOM CTPYKTYpbl. I3MEHEHNE XUMUYECKOTO COCTABA, YACIbHON ITOBEPXHO-
CTH U TIOPUCTON CTPYKTYPBI MPHU TEPMOOOPAOOTKE HIYHTUTOBBIX MOPOJ HEOOXOIUMO
YYUTHIBATh HE TOJBKO TPH BBEIOOPE YCIOBUI MOIU(MDUIIMPOBAHUS TEPMHUUCCKUMHU Me-
TOJaMH, HO M JIJIS pa3pabOTKH ONTUMATIBLHBIX PEKHUMOB TEPMOpPETESHEPAITUH.

Taxkum 00pa3om, U3MEHSSI YCIOBHUS TEPMOMOIU(MUIIUPOBAHUS MOKHO PETYIIH-
pOBaTh CpeHEEe COJIEp KaHUe YIIIepo/ia B LIIYHTUTOBBIX MOPOJAaX, COAECpKAHUE YyIiie-
polia u xeye3ocoaepkaien ga3zbl Ha MOBEPXHOCTH M, COOTBETCTBEHHO, COPOIMOH-
HBIC XapaKTePUCTUKNA MaTepHuaa.

Jlureparypa:

1. bpytsn K.I'., Bapankuna I'.C., I'ne6oB M.I1. HoBbie HanmoJtHUTEIMN IJi1 CUH-
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B2003. - 30 c.

2. I'nebo MLIL., bpytsn K.I'. AHanu3 npupoJHbIX MUHEpPAJbHBIX MOAU(UKA-
TOPOB Ui Kiesmux cMoi. [lepeuunas oOpaboTka apeBecunsl: Jleconunaenue u cyui-
Ka nmuiomarepuanioB. CoCTOsSIHUE U NEPCHEKTUBBI pa3BUTHs. Marepuansl MexayHa-
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4. Yyounckuii A.H., Bapankuna I'.C., bpytsa K.I'. CoBepuieHcTBOBaHME TEX-
Hosloruu ckienBanus (anepsl. M3Bectus Cankr-IleTepOyprekoii ecoTeXHUYECKOn
akagemun: Beim. 179. CI10.: CIIGI'JITA, 2007. — 336 c.

5. FOmkun H.I1. ['mobynsipHas HaAMOJEKyIsipHas CTPYKTYypa IIyHTUTa: JaHHbIE
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YK 691.1/7:006.354

TexHoJIOrHYecKne (l)ﬂKTOpbl, BJINAIOIIINE HA KAa4Ye€CTBO
ACKOPaTUBHbLIX 6yMa)KHOCJIOI/ICTI)IX NJIAaCTUKOB

JLU. bapaw
(040 «OCK»)

Paccmampueaemces 3asucumocms kavecmea OYMANCHOCIOUCMBIX NIACMUKOS
OM pa3nU4HbIX NAPAMEMPO8 MEXHOJI02UYECK020 npoyecca ux useomosnenusi. Ocoboe
BHUMAHUE YOENeHO GIUSHUIO OCHOBHLIX NOKA3ameinell NPUMEHAEMbIX CEA3YIWUX HA
Xapaxmepucmuku 20moeot NPoOyKyuu.

KiarwuyeBble cjioBa: ACKOPATUBHLIC 6yMa)KHOCJ'IOI/ICTBIC IJIaCTUKH, ACKOPATHBHBIC
MMOBCPXHOCTH, ITPOIIMTKA 6yMar, IMPONMUTOYHBIC CMOJIBI, CTOMKOCTh IMOBCPXHOCTHU K
HU3HOCY, I'OPIOYCCTh.

[TpoMbINIZIEHHO pa3BHUTHIE CTpaHbI, BKItoUYas Poccutio, mpu MOCTHIKEHUH OTpe-
JIENIEHHOTO YPOBHSI OJIarOCOCTOSIHUSI CTAJKUBAIOTCA C TAKUM HETaTHBHBIM SIBJICHUEM
kak koHTpadakr. TepmuH «koHTpadakT» B mepeBoje ¢ jaruHckoro (contrafactio)
O3HAUaeT «IOJAJENKa», IOITOMY Hanbojiee OUEeBUIHBIM SBIISIETCS ONpEAeIeHUEe KOH-
TpadakTa Kak MOJAJIEIKN — HEKa4eCTBEHHOM MPOIYKIIMH, BbI1aBa€MOil 3a KaueCTBEH-
HYyI0 (CO3AaHHYI0 B COOTBETCTBUU ¢ HeoOxomumbiMu ctangaptamu (I'OCT, TVY), Ho
1o (paKkTy TAKOBOM HE SIBJISIOLTYIOCS).

[To manueiM BTO, B mepBoMm aecsatmietnn XXI| Beka mpoaaka KOHTpapaKTHBIX
TOBApOB 3aHUMAaJIa IPUMEPHO 5...7 % MHPOBOTO TOBApOOOOPOTA M CHUXKAJIA BHIPYU-
Ky KOMIIaHHM, CTAHOBSILKXCS JKePTBAMU MOJAENOK, mpuMepHo Ha 500 MusunapaoB
J0JUTapoB exkerogHo. [1o MHEHHIO SKCTIepTOB, B 00JaCTH MPOU3BOJICTBA JCKOPATHB-
HbIX OymakHOcHouCThIX MIacTUKOB (JBCII) m 00aMIIOBOYHBIX NEKOPATUBHBIX MO-
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BEPXHOCTEMH CyIIECTBYET MpolaemMa B cCaMOM MOJIX0J€ K TPAHCISIIMUA WH(OPMALIUU OT
MPOU3BOAUTENIS K OTPEOUTEITIO.

Ecnu BBl 3HaeTe CBOMCTBA UCXOJHOTO CHIPhS, TO BBl MPABUIBLHO €0 Nepepada-
THIBAETE U MOJIy4aeTe KOHEUHBIC M3JENIUS C MPOTHO3UPYEMBIMU MOTPEOUTETHCKUMHU
XapaKTEepUCTUKAMU U CpOKaMU dKcIuTyatanuu. Ho, kak 3To 4acto ObIBaeT Ha MpPaKTH-
Ke, 00bIIIast YacTh MPoOIeM CKpbhIBaeTcs B AeTaisX. s nmomyyeHus: OyMaxxHOCIOU-
CTBIX TUTACTMKOB HEOOXOJIMMO J[Ba OCHOBHBIX KOMIIOHEHTa — 3TO OyMaru M CBSI3yIO-
mue. s coeMHeHnsl UX B €AUHBIA MAKET MPEABAPUTENIBHO CIIEAYET OCHOBOIIOJIA-
rarlolmui TpoLecc B MPOU3BOICTBE MIIACTUKOB — MPONUTKA Oymar Jisl HOCIEYIOIIEro
UX MPECCOBAHUS.

PaccmarpuBas ne-¢pakto mpeccoBoe 000pydOBaHUE, MPONUTOYHO-CYIIUIIbHBIE
JMHUU U CHHTE3 CMOJI, OTIEJIBHO CYLIECTBYIOUIME B PA3HBIX KOMIIAHUAX, KOTOPHIE
npousBoaar nosydadpukatel ans JBCII, Mbl cTadkuBaeMcs C O4€Hb CEPhEIHBIMU
CKpBITBIMU TIpoOieMamu. Heo0X01uMo MOMHUTD, YTO TEXHOJOTUYECKUE HAPYIICHUS
IpU MPOU3BOJACTBE MOIY(HaOpPUKATOB KapIWHAIBHO BIMSAIOT Ha KAa4€CTBO I'OTOBBIX
IUTACTUKOB. PaccMOTpUM OCHOBHBIE (DAKTOPBI, OKa3bIBAIOIINE CYIIECTBEHHOE BIIHSI-
HUE Ha KayecTBO OyMa)KHOCJIOMCTBIX IUJJACTMKOB U CO3JAIOLIUE IOTEHIMAJIbHBIC
IPEIINOCHUIKH JIJIs1 BBIITYCKA KOHTPa(aKTHBIX MaTEpUaJIOB:

1. ApanTanusi NpoNUTaHHBIX OyMmar ¢ pa3jMYHBIMU CBSA3YIOLIMMH B IpoLecce
IIPECCOBAHMS;

2. CTOMKOCTh MOBEPXHOCTH TUIACTUKOB K U3HOCY;

3. [Ipou3BOACTBO TPYAHOTOPIOYNX TIACTUKOB.

1. Adanmayua nponumanHublx Oymaz ¢ pa3iUdHbIMU CEAYIOWUMU 8 NPOYeC-
ce npeccoeanus

[TporuTka Gymar — 5TO BayKHEHIIas CTaaus, OMPEAeIionas BIOCISACTBUN Ka-
YEeCTBO FOTOBBIX MIIACTUKOB. [IponuTke moayiexar cineayromnie Oymaru:

1. OBepineit — MeraMUHO(POPMATILIETHIHON CMOJION;

2. JlexopatuBHas (C pUCYHKOM WJIM OJHOTOHHAS) — aMUHOAIBICTHIHBIMA CMO-
Jamu;

3. bapbepnas (anaeprneit) — aMUHOATIBACTUIHBIMU CMOJIAMU;

4. Buytpennss (kpadt) — peHonodopManbIeruHIMA CMOJIAMH;

5. Kommnencupyromuii ciioi — aMUHOAIbIETHIHBIMUA CMOJIAMH.

Kak npaBuiio, Bce 3Tu OyMaru MpOMUTHIBAIOTCS B Pa3lUYHBIX KoMMaHugx. He-
KOTOpbIE U3 HUX TEPPUTOPUATLHO PACIioaraloTcs B pa3Hbix crpaHax. [Ipu HeoOxo-
JTUMOCTH HE BCETJa BO3MOXKHO OBICTPO MOJYYUTh OOpPATHYIO CBS3b JJIsi KOPPEKTH-
POBKH TEXHOJIOTUYECKOTO TpoIIecca.

CBoiicTBa CMOJI OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HAa CBOMCTBA TIACTUKOB. C
y4EéTOM PA3JIMYHBIX THUITOB IPECCOB W MApKH CMOJI — CBS3YIOIIUX, HAXOJSAIIUXCS B
NPOMUTAHHBIX Oymarax, IpeaHa3HA4YeHbl IS PEHICHHs pa3lIudHbIX Tpooiem. Jlis
aJanTanyy MPONMTAHHBIX OyMar K yCJIOBHSM MX MPOHU3BOACTBA HaMOOJIEe BaXKHBIMU
SIBIISIFOTCS BOTIPOCHI, CBSI3aHHBIE C XUMHUYECKOW CTPYKTYPOH, PEaKIMOHHON CIoco0-
HOCTBIO U OTBEPKJACHUEM CBA3YIOIIUX.

CyliecTBEHHO Ba)XHOM SIBIISIETCS CBSI3b MEXIY OTACIBHBIMH TOKa3aTeNIsIMU
cmoi. Ha peakiimoHHY10 ClTOCOOHOCTh CBS3YIOLIETO, INIaBHBIM 00pa30M, BIUSIOT XH-
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MUYECKasi CTPYKTypa CMOJIbI, KaTalu3aTop OTBEpxkJeHHs W BenuunHa PH. Buubr
CMOJI C BBICOKUM COJIEP’KaHUEM TUJIPOKCUMETUIIBHBIX TPYII W/ UK 00Jiee BHICOKUM
ypoBHEM PH xapakTepu3yroTcs MOBBIIIEHHONW PEaKIMOHHON criocoOHOCThIO. Beeraa
JIM COXPaHSETCs MPOoLecC ajanTalii — 3TO cepbE3Hasi MpakTuyeckas rnpodiemMa, Ko-
TOpasi, MO MHEHHUIO aBTOpa, HE BCErJa pealin3yeTcsl U3-3a HEJOCTATOYHOW KOMIIe-
TEHTHOCTH PaOOTHUKOB MPOM3BOJCTBA, YTO NMPUBOIUT K BBINYCKY KOHTpadaKTHOU
MPOYKIIUU.

2. Cmoutkocmb nogepxnocmu NAACMUKO8 K U3HOCY

Jns komnanuii, Beinyckaromux JIBCII BRICOKOTO /1aBieHUS HA OCHOBE TEPMO-
pEaKTUBHBIX CMOJI, cymiecTByeT EBpomeiickuii cranmapt EN 438 : 2005. [Tpowmpimi-
JICHHBIC KOMIIAHWH, BBITYCKAIOMNUE OyMa)KHOCIOWCTHIC IUIACTUKH HETPEPHIBHBIM
CrocoOOM Ha ABYXJEHTOUYHBIX IIpeccax ¢ yaeiabHbIM naBieHueM 2,0...2,5 Mlla
(CPL), xoTophle ToOJIararoT, 4TO KadyeCTBO WX IUIACTHKOB COOTBETCTBYET Je-(haKTo
TpeOOBAHUSIM MEKYHAPOIHBIX CTAHAAPTOB U XOTAT UHTETPUPOBATHCS B ATY CUCTEMY
KaueCcTBa, TAKXKE JIOJDKHBI PYKOBOACTBOBATHCS METOJIAMH MPOBEJCHUS HCIIBITAHUM
(rectoB) mo EN 438 : 2005.

CTOMKOCTh MOBEPXHOCTH K M3HOCY — 3TO TECT, KOTOPBIN OMpeaenseT crnocoo-
HOCTb JICKOPAaTUBHOM MOBEPXHOCTH IJIACTUKA OKa3bIBATh COMPOTUBICHUE CKBO3ZHOMY
MPOTUPAHUIO 10 HIKHETO cJosi. I3HOC AOCTUraeTcsi Mpu BPAILlEHUH UCIIBITHIBAEMOTO
oOpaslia 1oj Harpy>KeHHON OMpeIeIEHHBIM BECOM MapOi IMIMHAPUIECKUX POITHKOB,
OKJICCHHBIX NUIM(OBaIBbHON OyMaroil. OpUKIMOHHBIE POJIMKU PACIIONIATalOT TaKUM
o0pa3oM, 4TOObl MX UUJIUHAPUYECKHE MMOBEPXHOCTU HAXOJUIUCh HA OJUHAKOBOM
pPacCTOSIHUM OT OCH BpAaIleHUsI UCIBITHIBAEMOro o0pasiia, OJHAKO HE MPOXOIUIU K
HEW I10 KacaTeIbHOM.

KonnuecTBo 000pOTOB MCHBITHIBAEMOT0 00pasiia, KOTOpoe TpedyeTcs s J0C-
THKEHUS OMPEICIEHHON CTENEHU M3HOCA, UCIOJIB3YIOT B Kaue€CTBE MEphI ISl Ompe-
JIEJICHUSI CTOMKOCTU TTOBEPXHOCTH K M3HOCY (yKa3aHHbBIC WCIIBITAHUS TPOBOJATCS Ha
npubope adpasumerpe ¢upmer TABER, puc. 1). Tak kxak npu BpaiieHUH HCIBITHI-
BaeMOro oOpasila pOJIMKH BpallaloTcs, TO Ha IMOBEPXHOCTU oOpasia obpaszyercs
KoJIbIIe00pasHblii cien (puc. 2).

Puc. 1. Ilpubop abpasumerp Puc. 2. OmpeneneHue CTOMKOCTH I0-
dbupmel TABER BEPXHOCTH K U3HOCY
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CTOMKOCTh MOBEPXHOCTH K U3HOCY IS Ka)JI0T0 UCIIBITHIBAEMOro o0pasiia pac-
CUUTBIBAETCS 110 PopMyJIE:

HT + KT
— 1)

rne HT — HavyanbHas Touka M3HOCA UCTIBITAHHBIX 00Pa3LOB, SBJSETCS CpEeIHEN BEIH-
YUHOM, NOJy4YEHHOM JUIsl TPEX UCTbITAaHHBIX 00pa3uoB; KT — koHeuHast Touka u3HOCa
JUIS1 IBETHOT'O IEKOPATUBHOIO CJIOS

CTOMKOCTb NOBEPXHOCTU K U3HOCY =

KoHeuHast Touka cuuTaeTcsi JOCTUTHYTOM, €CIIH TUION[alb CKBO3SHOTO UCTHPAHHUS
JNEKOPaTUBHOT'O CJIOS COCTABISET NPUMEPHO 95 %, a 17151 OTHOTOHHOTO JEKOPATUBHO-
T'O CJI0SI — €CJIM BUAHO MPUMEPHO 95 % HMXKHETO CIIOS APYroro LBETa.

B xauecTBe mokazarensi CTOMKOCTH MOBEPXHOCTH K U3HOCY YKa3bIBAIOT CPEIAHEE
3HAUCHUE PE3yJIbTaTOB HCIBITAaHUI TPEX 00pas3IoB ¢ okpyrieHueM 10 50 060poToB.
CTOMKOCTB MOBEPXHOCTH K U3HOCY JIEKOPATUBHOM IOBEPXHOCTH IUIACTUKOB BBIPAXKa-
eTcst unciaoM obopotoB. [IpuBEneHnble Bbllle MOsICHEHUS U (popmyrna u3z MexayHa-
POJIHOTO CTaHJAPTa U €CTh MPUHIIUITUAIIBHBIN OCHOBOIOJIAratomui HakTop, KOTOPHIi
OIpENENSIET Ka4yeCTBO JACKOPATHUBHOW IMOBEPXHOCTH IUIACTUKA U JUINTEIBHOCTH €T0
AKCIUTyaTallu B U3ACIIHSIX.

CrangapToM Takke HpeaycMaTpuBaeTCs HU(PPOBOW MHAECKC NI ONpeneTeHUs
CTOMKOCTH MOBEPXHOCTH K U3HOCY, KOTOPBIA OTPakKaeT CBOMCTBA U3HOCA JIEKOPATHB-
HOU moBepXHOCTH miactuka. [{udpoBoil uHAEKC, OTpakarOUIMl CTOMKOCTh JeKOpa-
TUBHOW MOBEPXHOCTH K U3HOCY, UCKIIOUUTEIBHO BaXKE€H, MOCKOJIBKY OH HUCIIOIb3YET-
csl B cucteMme kiaccudukanuu u onpenenser odnacts npumenenus JIbCII. Heobxo-
JUMO aKIEHTUPOBAaTh BHUMAHUE Ha CIEIYIOLIEM:

— IUIACTHKHU, TJI€ YUCciIo 000poToB > 350, ¢ iudpoBbIM UHAEKCOM 3, U MJIACTUKHU
¢ yrcioM 000poToB > 1000 ¢ un@poBbIM HHAEKCOM 4 UMEIOT IUPOKUI CIEKTP MpH-
MEHEHHS; HCIOJIb3YIOTCS B KAaueCTBE CAMOHECYIIMX KOMIIOHEHTOB (KOMIIAKT-
JJAMUHATOB) B BAarOHOCTPOEHUU: CTEH, CTEJJIaXEH, MOABEPracMbIX BBICOKMM HArpys-
KaM, CTOJICIIHHUL, pabOYuX MOBEPXHOCTEN KyXOHHBIX, PECTOPAHHBIX CTOJIOB U T. II.;

— TUTACTUKH, TA€ 4uciao o00opoToB coctaBisger 150, ¢ uudpoBbIM HHIEKCOM 2
o0nanalT cpeaHe CTOWKOCTBIO M HCHOJB3YIOTCS 71l OOJIMIOBKU BEPTHKAJIbHBIX
ITIOBEPXHOCTEMU.

[IpuBeneHHBIC TTOKa3aTeld — OOBCKTUBHAS PEAbHOCTH M TutactukoB HPL.
Huzkue moxazatenu, menee 350 060poToB, cOOTBEeTCTBYIOT Iiactukam CPL, eciou
OHM TIpecCyroTCs 0e3 oBepies.

[Ipu nponaxke ganHoro marepuana uizrotoButenu JIBCII o0si3aHbl BbIAaBaThH
cepTuUKaT, B KOTOPOM YKa3bIBAIOTCS THUI IJIACTUKA U MapaMeTpbl TECTOBBIX UCIbI-
TaHUW (CTaHAApTHAsE METOJMKA, 10 KOTOPOH MPOBOAWIMCH UCHBITAHUS, B T. 4. MO
cranaapty EN 438 : 2005 win 10KyMeHTy, YTBEPKI€HHOMY BHYTPU KOMIIaHUM aHa-
noruyHo conepxkanuto EN 438 : 2005). Ecnu TecToBble HCIBITAHUS TPOIUIA C OT-
crymenueM ot ctangapta EN 438 : 2005, ocobeHHO 110 omnpe/ieIeHUuIo YPOBHS CTOM-
KOCTH MOBEPXHOCTH IUIACTHKA K U3HOCY, 3TO SIBJIAETCS HEMPUEMIIEMBIM, U TaKOW Ma-
TepHaJl HeJlb3sl UCIIOJIb30BaTh sl paOOTHI B TOPU30HTAIBHBIX TOBEPXHOCTSIX.
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[Tpunumas u3I0XKEHHYI0O MHPOPMALIMIO K MPAKTUYECKOMY NMPUMEHEHHUIO CIie-
UAIUCTBl MEOENIbHBIX U CTPOUTEIbHBIX MPEANPUATHI TOJKHBI IPOSBIATH KOMIIE-
TEHTHOCTh IPU MPHOOPETEHUHU MOKPBIBHBIX MATEPUANIOB JJISl M3IENINN, HCIOIb3Ye-
MBIX B M3TOTOBJICHUM MeOENH, HE JOIMyCKas MOAMEHbI OJHOIO MaTepuaa JIPYrHM.
Oco0eHHO 3TO KacaeTcsl HOKPhIBHBIX MaTEpUAOB JUIsl IPOAYKLUH, TIOIBEPTAIOILEHCS
IIOBBIIIEHHOMY H3HOCY. M 371€Ch MBI TOKE€ MOXKEM CTOJKHYTBCS C peanu3alnuei KOH-
TpagakTHON MPOIYKIIUH.

Ecnm KomMnaHuy mpu U3rOTOBJIEHUU CTOJICIIHHUIL, CTOJIOB M AHAJOTHYHBIX WM
n3nenuii npuMeHstoT ToHkue [IBCII, koTopsle npenHa3HaYeHbl 111 OOJIUIIOBKU BEp-
TUKAJIBHBIX TTOBEPXHOCTEH, HO U3TOTOBJICHBI 0€3 MCIOIb30BaHUS 3alIUTHON OyMaru
OBepJiel, TO OHHM MPOU3BOAAT KOHTpa(pakTHYIO HPOAYKIHUIO. DTO BIEYET 3a COOOM
OTBETCTBEHHOCTbD, MPEAYCMOTPEHHYIO 3aKOHOAATENbHbIMU akTamu Poccuiickon ®e-
nepauu. JIroOble I0pUANYECKUE WU (PU3NYECKUE JIMIA BIIPABE MPEIbIBUTH IPETEH-
3WI0 U3TOTOBUTEIO 32 PEAIN3aLNI0 KOHTpaPaKTHONU MPOIYKIUH U MTOJIYYUTh BO3BpPAT
3aTpauyeHHBIX CPEJCTB, a TAKKE KOMIICHCALIMIO 3a MOPAJIbHBIN y1epo.

3. IIpou3e00cmeo mpyonoz2opouux naacmuKkos

CoBpemenHas texHonorus uzroronienus JBCII no3Bossier mpou3BOAUTH UX B
OTHE3aLIMIIEHHOM HUCHOJHEHNH. CyIIECTBYIOT ONPEICIICHHBIE YCIOBUS IO BBITYCKY
U IPUMEHEHUIO TPYTHOTOPIOYMX JEKOPATUBHBIX OYMa>KHOCIOUCTHIX MJIACTUKOB.

Kaxk sro gocturaercsa? Heob6xonumo HanomHuTh, 4To JIBCII cocTosT u3 ciioés
Kpad1-Oymaru (OCHOBBI), MPONMUTAHHBIX (HEHOTOPOPMATBACTUIHBIMU CBS3YIOIIUMHU
U TIOKPBITBHIX C OJIHOM WJIM JABYX CTOPOH JI€KOPATUBHBIMU JUCTaMu OyMmaru, Mporu-
TaHHBIMU MeEIaMUHO(DOPMAIBJICTUIHBIMU CMOJIAMU. DTH TUIACTUKH M3TOTaBIMBAIOT
crocobom mpeccoBanus npu temrepatype 150...160 °C u maBnennn 9...10 Mlla B
MHOTO3TXKHBIX THAPABINYECKUX Mpeccax. Ha mpakTuke TpyaHOTOPIOUHE TUIACTUKU
MPOU3BOJIAT TOJIBKO MPU BHICOKOM JIABJICHUU, MTOTy4Yasi MOHOJUTHBIN MaTepual.

Tounkuii JIBCII TonmuHON MEHEe 2 MM HE ABJISIETCS CAMOHECYIIUM MaTepHraiomM
U MOXET MCMOJIb30BAaThCSI TOJIKO B COUETAHUM C TBEPJIONW OCHOBOM, HAMpUMED, C
npeBecHocTpyxkeunou mutoi ([ICII), 06pa3ys ckiaeeHHBI KOMIO3UTHBIN MaTepHall.
JpeBecHoIuMTHOE NPOU3BOACTBO B PP mMeeT B CBOEM IMPOMBILIJIEHHOM apCceHalle
oruezamuiénnsie JICII, koTopbie BbIpaOaTHIBAIOTCS MO TEXHUYECKUM yCIOBUSIM TY
5534-039-00401294—10 «ITnutel apeBecHOCTpYKeuHbIe orHecroiikue «Hard flamey
c npuMeHeHrueM antunupera amuaodochara KM. Ilo ykazanubpim TY TIUTBI COOT-
BETCTBYIOT CIIEIYIOIIUM HOpPMaMm TMOKapHOW OIMACHOCTHU: Ipymma roprouectu [72
(YMepeHHO Toproune); rpyIina BociiaMeHseMocTd B2 (yMepeHHO BOCIIaMEHSIEMBIE);
rpynna pacnpoctpanenus miamenu PII2 (¢ MeyieHHbBIM pacnpocTpaHEeHUEM IIaMe-
HU 10 MOBEPXHOCTH); Ipymmna abpiMooOpasyroiei cnocodHoctu [2 (¢ ymepeHHOU
JTLIMOOOpa3yIoIIel CrOCOOHOCTHIO); KJIACC OMACHOCTH MO TOKCHYHOCTH MPOIYKTOB
ropenusi T2 (yMepeHHOOIACHBIE).

OcHoBononaratoumm (akrtopom mpu noxydeHun tpyaHoroprounx JBCII sB-
JISIFOTCS KAYECTBEHHO TOJATOTOBJICHHBIE MCXOAHBIE KOMIIOHEHTHI: KpadT-Oymara co
CHEIUATBHBIMA TIPEIOXPAHSIONIMMU OT BO3rOpaHUs A00aBKaMU — aHTUITUPEHAMH,
KOTOPBIE BBOJIATCS B MPOIECCe €€ M3rOTOBIEHUS B OyMarojenareabHbIX MallnHaX, U
MOAU(UITUPOBAHHAS TPOTMUTOYHAS CMOJIa, CMEIIIaHHAsI C OTHE3AIUTHHIMU CPEJICTBA-
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Mu. be3 wucmonp30BaHMS JTHX JBYX COCTABISIFONIMX TOJMYYUTH TPYAHOTOPIOUUN
JBCII neBo3mosxHO. [Ipu 3TOM noMuHupyromumM GaxkTopom siBiseTcs: kpadT-Oymara
C AHTUIIUPEHOM, TIOCKOJBKY OHA COCTaBISET OCHOBHYIO [OJII0 B IIJIACTHKE —
65...68 % u Gosiee, B 3aBUCHMOCTH OT TOJIIMHBI MaTepuaia. 3a CYET BBEICHUS OTHE-
3anUTHBIX cpenacTB B coctaB JIBCII B mpoliecce WX M3rOTOBJICHHSI JOCTUTACTCS CHH-
KEHHE BOCIUIAMEHSEMOCTH, PACIpPOCTPAHEHUS TUIAMEHH, 3aJbIMJICHHOCTH, TOKCHY-
HOCTHU TIPOJYKTOB TOPCHHUSL.

[Tpu m3roToBneHnn KpadT-Oymar daiie BCEro HCIONIB3YEeTCs aHTUIUPEH EBPO-
neiickoii mapku ATH, conmepxkammii runpoxcun amromuaus Al(OH);. Ero ornesa-
IIUTHOE JCUCTBHUE 3aKITIOYACTCS B TOM, YTO OH 3aTPYAHSICT BOCIUIAMCHEHHUE U 3aMe/I-
JISIET PACTIPOCTPAHCHUE TNIAMEHH 3a CUET OXJIKIAIOIIETO U racsmiero 3(h(exTos.

OrueszamutHbii 3pdekt Al(OH); ocHOBaH Ha ero PHIOTSPMUYCCKOM pa3jioxkKe-
HuM Ha okcua amomunus Al,Oz u Boay (peakmus 2). [Ipu ropennn marepuaina odpa-
3YIOTCSI TOJIHKO HETOKCHUYHBIC W HE BBI3BIBAIOIINE KOPPO3UHU MPOTYKTHI PA3IOKCHHUS.
B nporiecce paznoxenuss ATH nornommaercs cylecTBEHHOE KOJIMYECTBO TETUIOTHI:

2AI(OH); — AlOs + 3H,0. )

['mapoxcuy amrOMHUHHMS MTOJIYYaroT ITyTEM BBIIEIEHUS OCaJKa U3 AIIFOMUHUEBO-
HaTPUEBOT'0 PacTBOpa. IJTa 100aBKa, NO-BUIUMOMY, HAUITYYIIUM 00pa30M MOAXOAUT
JUTsl IPOM3BOJICTBA TpyAHOroprouei Oymaru-ocHoBsl 1ipu u3rorosiaenuu JBCII. Ilo-
CKOJIbKY aHTHUnUpeH Mapku ATH He COmepKHUT TakuxX XapaKTEpHBIX Ui MHOI'MX
JIPYTUX aHTUIUPEHOB 3JIEMEHTOB, Kak (pocdop, a30T 1 0COOEHHO TrajoreHbl, TO €ro
BIIMSIHUE HA TOKCHYHOCTD CPEJIbl MOKAPa OKA3bIBAECTCSI MUHUMAJIBHBIM.

['maBHas mpobiieMa COCTOUT B TOM, YTO IPU HEIOCTATOYHOM YJIEIbHOM JaBiie-
Huu (mo 2,5 MIla) monyduTh MIOTHBIM MOHOJUTHBIM MPOAYKT HEBO3MOkHO. Kak
IIPaBUJIO, TPYJHOTOPIOYME IIIACTUKUA NPOU3BOIAT TOJIIIMHON HE MEHee 3 MM, T.K.
JMCTHI YKa3aHHOM TOJILIUHBI SBJSIOTCS CAaMOHECYIIMMH U HE TpeOYyIOT UX HaKJeuBa-
HUs Ha TumTy-ocHoBy, Hanpumep JCII. B Poccuu dbnarman oTedecTBEHHBIX MTPOU3-
BOAUTENEH OyMakKHOCIOUCTHIX MacTukoB [TAO «MoccTpoimnactmacey (T. MbiTu-
M MockoBcko# 0011.) npeaycmaTtpuBai B TY u MpoU3BOAWI TPYIHOTOPIOYHUE TIIa-
CTUKH TOJIIMHON OT 3 MM M BbIIIE€. AHAJIOTUYHOE TMOJIOKEeHHE ObUIo M Ha JleHuH-
I'PAICKOM 3aBOJIE CIIOMCTHIX TUIACTUKOB.

EcTh enié onHa cepbe3Has omacHOCTh — 3TO YesIoBeYecKuil pakrop. B moroune 3a
HaXMBOMH HEKOTOpbIE COOCTBEHHMKM KOMIIAHMM HCIOJIb3YIOT MPU HU3TOTOBIICHUU
JBCII o6wunyto kpadT-Oymary, M3rOTOBJICHHYIO 0€3 OTHE3alIUTHBIX J100aBOK, U
MIPOBOJIAT PECCOBaHME NpH AaBiieHUU Hke 9...10 MIIa, BergaBast roTOBBIN IJTACTUK
3a TpyaHoroprouuil matepuas. CoBepias Takyr IOJMEHY MaTepHaia, KOTOPBIA sB-
JsieTcst KOHTpadakTHON MPOYKIMEH, OHU MOJBEPraloT OMACHOCTU KU3HU COTEH Thl-
Cs1Y JIIOJIEH, TIPU 3TOM ITOKYIIATENb MOXKET U HE MOJI03pEBaTh, YTO CTAJI JKEPTBOU MO-
jgora. A Beb MOCJEICTBUS MPUMEHEHUS TAKOTO SAKOOBI «TPYAHOTOPIOYEro» IUIacTu-
Ka, HalpuMep, B 0OILIECTBEHHOM TPAHCIIOPTE, MOTYT OBITh OUCTUHE TPArMUECKUMHU.

Nsrotosnennsiii Tpyanoroprounii JIBCII mpu oTrpy3ke moTpeOutento o0si3a-
TEJIBHO JIOJDKEH COMPOBOXKIATHCA CEPTU(PUKATOM, B KOTOPOM M3J1araercs CocTaB HC-
MOJIb30BAaHHBIX MAaTEpPUAJIOB, B T.4. HA3BaHWE AHTUIIMPEHOB, BBEICHHBIX B Oymary u B
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CBA3YIOIIME BenlecTBa. [Ipy 3TOM MIAaCTUK TOIKEH COOTBETCTBOBATH ONPEAEICHHBIM
TEXHUYECKUM YCJIOBHSIM, BEIOMCTBEHHBIM HOpMaM MOKApHO 0€301aCHOCTH U U3rO-
TaBJIMBATHCS IO TEXHOJIOTMYECKON TOKYMEHTAMU, YTBEPAKIAECHHOW B yCTAHOBJIEHHOM
MOPSAKE.

s cTpOUTENbHBIX MAaTEPHUANIOB ATU yciioBUs pernameHtupyrorcs CHull, mus
CYJIOCTPOEHHUS — MOPCKUM PETUCTPOM (JIJI1 MOPCKUX CY/OB), JUIS HKEJIE3HOIOPOKHBIX
BaroHOB, PEUHBIX CYJIOB, aBTOOYCOB U T.N. — CBOUMU COOTBETCTBYIOIIUMH HOPMAaMH.
[InacTuk noMKEeH UMETh CepTU(UKAT MOXKAPHOW OE30MacHOCTH M CAHUTApPHO-
AMUAEMHUOJIOTHYECKOE 3aKIIOYEHUE, BBIJAHHOE TIJIABHBIM TOCYAapCTBEHHBIM CaHU-
TapHbBIM BpayoOM BEJAOMCTBA (HAIPUMEP, MO KEIE3HOJAOPOKHOMY TPAHCIIOPTY).

Tpynnoroprounii JIBCII Bo Bpems 3KCIUTyaTallud HE JIOJKEH OKa3bIBaTh BpE-
HOT'O BO3/JICMCTBUS HAa OPraHW3M YEJIOBEKA B COOTBETCTBUU C YCTAHOBIIEHHBIMHU Tpe-
ooBanusiMu. He nomyckaercst BblelieHHE U3 OyMa)KHOCJIOHMCTOIO IUIACTUKA B BO3-
OYIIHYIO Cpelly XMMHUYECKUX BEIIECTB 1-ro Kilacca OmacHOCTH. TpymaHOTOprOYUid
JBCII nomKkeH COOTBETCTBOBATH CIEAYIOIIMM I0KAPOOIACHBIM XapaKTEPUCTUKAM:
rpynmna roprouectd I'2 (yMepeHHO roprouue), rpymnmna Bocriamensemoctu B2 (yme-
PEHHO BOCILIaMEHsIEMBbI€), TpyIla pacnpocTpaneHus miamenu PII2 (c MemieHHbIM
pacnpoCcTpaHEHUEM IIJIaMEHH 10 MOBEPXHOCTH); Ipymna JpIMoo0pa3yolen crnocoo-
HocTH [I2 (¢ ymMepeHHOU IhIMOOOpa3yroliei CroCOOHOCTHIO), KJIACC OMACHOCTH TI0
TOKCUYHOCTH IPOAYKTOB ropeHusi T2 (yMEpeHHO OnacHbI€ 10 TOKCUYHOCTH MPOIYK-
TOB TOPEHUS).

JInst mpenoTBpaIieHus] BO3MOKHBIX TEXHOJIOTMYECKUX HApyUIEHUH U COKpalle-
Hus 3aBucuMocTy ot umnoprta /IBCII B Poccuto mo mHHIMaTMBE M3BECTHOTO CIIE-
NUAIKNCTA MO MPOU3BOACTBY JpeBecHbIX MT B.I'. [IImakoBCKOro n aBTopa JaHHOU
nyOJuKauy NpoBeieHa 0oJbIIasi MpakTUYecKast paboTa (KOHKPETHBIE IEPErOBOPHI U
BCTPEYM C BEIYIIUMH €BPONEHCKMMU KOMIIAHUSMH) TIO TIOCTaBKaM 00opyaoBanus. B
HacTosIIee BpeMs pa3paboTaH yKa3aHHBIM BbIIIE IPOEKT MO CO3JaHUI0 U OpraHu3a-
IIMU KOMIUIEKCHOTO Mpou3BojicTBa 1o Beimycky JIBCII Ha coBpemenHOM 000pya0Ba-
HUU: BBICOKONPOU3BOAUTEIBHBIE IIPECCHI; CKOPOCTHBIE MPONUTOYHO-CYIIUIIBHBIE JIU-
HUU, OCHAIIEHHbIE CHHXPOHU3UPOBAHHOM 3JIEKTPOHHOM CHCTEMOW; 00OpyJOBaHHE
1M (POBOI MeUaTH; YCTAHOBKY 10 HEHTpaTU3aliK BPEIHBIX BEIOPOCOB B aTMOC(hepy
IIAPOBO3AYLIHBIX CMECEH; AIEKTPOHHBIE CHHXPOHHBIE CPEACTBA 10 YIPABJICHHUIO TEX-
HOJIOTUYECKUM TPOLIECCOM; IIEHTPAJIM30BaHHAs HSHEProcUCTEMa, OOCIyKHUBArOIIast
pa3JINYHbBIE arperaTshl.

Bcé 310 0060pynoBanue OyeT pacnoyioxKeHO Ha OJTHOM MPOMBIIIJIEHHON TEppU-
TOPHUH, YTO TO3BOJUT AAANTHUPOBATH XUMUYECKUE M TEXHOJIOTMYECKHE COCTABIISIO-
II1Me MPOU3BOACTBEHHBIX MPOLECCOB. 3a CUET TPAHCIOPTHUPOBKHU MOIy(hadpukaTo
MEXy arperaraMu MOBBICUTCS SKOHOMHUYEcKas 3(h(PeKTuBHOCTH mpou3BoAcTBa. Hc-
XOJIHbIE ChIpbE U MaTepuaibl OyAyT 0OecredeHbl OTEYECTBEHHBIMU U3TOTOBUTEISIMHU.
BuoBsb Beimyckaembie JIBCII mo cBouM Ka4eCTBEHHBIM MapaMeTpam OyIyT COOTBET-
CTBOBAaTh TPEOOBAHUSM MEXKIYHAPOIHBIX HOPM, OHU MOTYT OBITh MPEJIOKEHBI PHIH-
KY ¥ TIO3BOJISIT CHU3UTh 3aBUCUMOCTb OT UMITOPTA JAHHOHN NpoAyKIuHu B Poccuto.
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K 060CHOBaHI/lIO yCJ]OBI/Iﬁ 51 pe)KHMOB CRJICHUBAHHUA OCHUHOBOI'O IIIIIOHA

A.H. Yyounckuii, /1.C. Pycakos, I'.C. Bapanukuna, U.B. Kosanenko

Canxkm-Ilemepbypackuti 20cy0apcmeeHublil 1eCOmMeXHU4ecKutl YHugepcumem
umenu C.M. Kuposa

Ipumenenue opesecunvt OCUHbl 8 NPOMBIULIEHHOM NPOU3BOOCMBE MAMEPUATO8
U uU30enull 02PanUyeHo U3-3a e€ HUSKUX MEeXaAHUYeCKUX COUCM8, NO0BEPIHCEHHOCU
HOPAdCEHUI0  KOPPOIUOHHO-0eCMPYKIMUBHOU — 2HUNLIO, OMCYMCMBUEM  OO0AHCHO2O
o0bocHoBaHus mexunonocuu eé nepepabomiu. Panepa, CKieeHHAs U3 OCUHOBO20 WNO-
HA N0 NPUMEHAEMbIM HA NPAKMUKE PEeNCUMAM, XAPAKmepu3yemcs Menbulell npouHo-
CMblo NO cpagHenuio ¢ bepézosoti panepou. OOHuUM U3z 3GheKkmusHvIX cnocob608 no-
BbIULEHUSL NPOYHOCMU K1eeB8020 COCOUHEHUsL SIemcsl NPUMeHeHUe TUSHOCYIbOHA-
mog 6 Kauecmeae MOOUPUKAmopa OJisk CUHMEMUYeCKUxX CMOJL.

KirwoueBble cjioBa: APCBCCHUHA OCHHBI, Kap6aMI/IIIO(1)OpMaJII>I[€FI/IIIHaH CMOJIa,
(bGHOJIO(l)OpMaJIBI[GFI/II[HaH cMoOJa, JII/II“HOCYJIB(I)OHaTBI, (baHepa, CKJICHMBAaHHC IIITIOHA.

OcuHa OTHOCHUTCSI K PacCesHOCOCYIUCThIM O€3bsSAPOBBIM MopoaaM. LlenTpans-
Has 30Ha PacTyLIEro JepeBa HE OTIMYAETCA OT mnepuepuiiHOM MO LBETY, HO IO
BJIQYKHOCTH OOHApYKMBAIOTCS 3HAYUTENbHBIC paznuuus. [leHTpanbHas 4acTh CTBOJIA
(cmienast ApeBecMHa) UMEET BJIAXKHOCTH HIDKE, 4eM mepudepuiiHas, ModTOMY OCHHY
OTHOCST K CIEJIOJPEBECHBIM MopoaaM. [[peBecrna Oesasi, ”HOTJa C 3eJIEHOBATHIM OT-
TEHKOM. ['0uYHBIE CIIOM TJI0XO BbIpakeHbl. CepALeBUIHbIE JIyYd HE BUIHBL. [110T-
HOCTb JIPEBECHHBI OCHHBI B cpemHeM 490 kr/m°. CBexxecpyOICHHAS OCHHA HMEET
BJIAXXHOCTh 82 %. MakcumaibHasi BIaXKHOCTh OCHHBI TP BOJAOMOTJIONIEHUH JTOCTH-
raer 185 % [1]. [IpumeHeHne APEBECHHBI OCHHBI B MPOMBINUICHHOM IPOU3BOCTBE
MaTepUalioB U U3JCTUN OIPAaHUYCHO M3-3a €€ HU3KUX MEXaHWYECKUX CBOMCTB, MOJI-
BEP)KEHHOCTH TMOPAXEHUIO KOPPO3UOHHO-IACCTPYKTUBHOW THUJIBIO, OTCYTCTBHEM
JIOJDKHOTO OOOCHOBaHMSI TexHoOJIoruu e€ mnepepaboTku. HeBocTpeOoBaHHAas ocuHa
OCJIOXKHSIET YCJIOBHSI XO34MCTBOBaHUS B JIECy, YXYIIIAeT MOPOJIHBII COCTaB APEBO-
CTOEB, MIPEMATCTBYET BO30OHOBJICHUIO XBOMHBIX MTOPO]T IPEBECUHBI.

N3BecTHO, YTO M3TOTOBIICHHAS] M3 OCHHOBOTO IIMOHA (aHepa MpHU MPOUYuX paBs-
HBIX YCJIOBHUSIX UMEET MEHBIIYIO TPOYHOCTh U MOBBIIIEHHYIO PA3HOTOJIIIMHHOCTD IO
cpaBHeHHIO ¢ Oepé3oBoit [2]. KauecTBo hopMupoBaHUs KIEEBBIX COSAMHEHHM IpeBe-
CUHBI MPU CKJICUBAHUU IITIOHA 3aBUCUT OT MHOTHX (PAKTOPOB, OCHOBHBIMHU U3 KOTO-
PBIX SIBJISIFOTCS INIOTHOCTh M BJIAXKHOCTH JIPEBECUHBI, €€ TTOBEPXHOCTHBIE CBOWCTBA,
BUJI KJIESl ¥ €70 XapaKTePUCTUKH, PEXKUMBI CKIIeuBaHus [2, 5].

[TpouHOCTh CKIIEMBaHMSI APEBECUHBI U MPOYHOCTH (PaHEPHI BO3PACTAET C yBEIU-
YeHUeM JaBJieHus npeccoBanus [1, 2, 3], oJlHaKO MPUBOJUT K YBEJIUUYCHHUIO OCTATOY-
HOU JedopMaIiuy U BEPOSITHOCTH BOZHUKHOBEHUS «ITY3bIPEi» B CKICMBAEMOM I1aKe-
Te mmnoHa. Botr mouemy 000CHOBaHHE PEXXUMOB CKJIEMBAHUSA U pacxoia Moauduiiu-
POBAHHOTO KJiesl /ISl CKJIEMBAHHUS IIITOHA HA OCHOBE CBOMCTB U CTPOEHUS IPEBECUHBI
OCHHBI SIBJISIETCS AKTYAJIbHOW 3a1a4YEu.
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Jlyis mpoBeZieHHs UCCIIeIOBaHUI HUCIIOJIb30BaIl OCUHOBBIN U OEpE30BBIN IIMOH
tommmHou 1,5; 1,55; 1,8; 2,2 u 3,0 MM BiaxkHocThiO 5...10 %, KOTOPBINA CKIEUBAIN
KJIEEM Ha OCHOBe kapOamugodopmanbaeruaHon cmosibl Mapku KO-MT-15 u kieem
Ha ocHOBe (peHomopopManpaeruanon cmoibl Mmapku CDOXK-3013 moaudunmpoBan-
HOW JUTHOCYNb(oHaTaMu. PexuMbl ckiewBanus (aHepsl npusencHsl [4, 6]. s
KapOaMuI0POpMabAETUIHOTO Kiesl UCCIEAOBAIN BIMSHUE JABJICHUS MPECCOBAHUSA
U KOJIMYECTBA JIMTHOCYIH(OHATOB HA MPOYHOCTh (haHEPhl MPU CKAJIBIBAHUU IO KIlee-
BOMY CJIOKO; JJis1 (peHOIOPOPMATTBICTHIHOTO KJIes MCCIIeNOBAIN BIIUSHHUE TEMITepa-
Typbl TIPECCOBaHMUS W KOJUYECTBA JIMTHOCYJIb(OHATOB HA MPOYHOCTH (PaHEpPHI TpH
CKAJIBIBAHUU TI0 KJIEEBOMY CJIOIO MO CTAaHJAPTHOUN MeToAMuKeE [6].

OxapakTepu30BaTh JUTHOCYJIH(POHATHI JTOCTATOYHO CIIOKHO, MOCKOJBKY OHU
MPEACTABISIOT COOOW TMOJMMANCIIEPCHYIO CHCTEMY, HECTaOMIBHOE COOTHOIICHUE
dbpakiuii B KOTOPOM MOKET OKa3bIBaTh CYIICCTBEHHOE BIUSHHUE HAa KOJUIOHIHO-
XUMUYECKHE CBOMCTBA. OJIHAKO MPEACTABISETCA BO3MOXHBIM BBISIBUTH OCHOBHBIE
3akoHOMepHOCTH. M3BecTHO [S5], uTo MetokcmibHble Tpymmbl (—OCHjz), comepika-
niecs: B JUTHOCYJIb(GOHATaX, B ONPEACIEHHBIX YCIOBUSIX CIOCOOHBI B3aMMOJICHCT-
BOBAaTh C (hOPMAaNIbJIETUIOM COTJIACHO PeaKIuu 1.

R R R
CHSO5 CHSO; CHSO;
2 + CHO —» @\ +mo (1)
—_— - /
I N OCH; OCHx— CH2 CHxO
OH OH OH
DparMeHT MaKPOMOIEKY1bl PopManbaErH BbICOKOMONEKYNAPHBIH KOHACHCHPOBAHHBIH NPOAYKT

aurdocyiasbonara

[Ipu noBBIIEHHON TeMIEpaType JUTHOCYJIb(OHATHI JIETKO pearupyer ¢ QpeHo-
JaMu PE30PLMHOBOrO psAna, 00pa3ysd BBICOKOMOJEKYJSIPHBIE KOHJEHCHPOBAHHBIC
npoAyKThl. DEHOJ «CIIUBAET» MEXAY CO0O0M CTPYKTYpHBIE €IMHUIBI JTUTHOCYIb(HO-
HATOB (peakius 2), IpuuéM B pEaKIMK YIaCTBYIOT OCH3UJICITUPTOBBIE TPYMIIbI [4].

R R OH R
CHSO; OH CH CH
|
. + — + HzSO} (2)
| N\ OCH; OCH; OCH;
OH OH OH
dparMeHT MaKpOMOJIEKYJIbl denon
.'Hﬂ‘HOC)"Jlbq)OHaTa BblCOKOMO;’]CK)’ﬂﬂprIﬁ KOHLICHCIIPOBﬂHHbIﬁ I']pOIl)’l\'T
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AHanu3 CTpOEHHs IPEBECUHBI OCHHBI M O0epE3bl MOKa3bIBAET UX CYIIECTBEHHBIC
pasnuyus, BIUSIONIME HAa TPOYHOCTH (haHephl. Y APEeBECUHbI OCUHBI BOJIOKOH JIMOPU-
dbopma MeHblile, ueM y O6epésbl Oosee yem Ha 20 %, a cocynoB B 2 pa3a OoJbIle.
JluaMeTp ¥ TONIIMHA CTEHOK BOJIOKOH JTUOpU(OpMa y OCUHBI MEHBIIIE [0 CPABHEHUIO
c IpeBecuHOM Oepéspl. KieeBoii coif Ha OCHHOBOM IIITIOHE TOHbIIE, YeM Ha Oepé3o-
BOM IIpU OJWHAKOBOM pacxoje Kies. BciiencTBue HU3KOM IIOTHOCTH OCHHOBBIN
HITIOH YIUIOTHSIETCS 3HAYUTEIBHO OoJibliie 0ep&30BOr0 MpU ACHCTBUU OJUHAKOBOIO
ycuiust ropstaero npeccoBanust [2, 3]. Ilpu 3ToM ¢ yBenMYEeHUEM JaBJICHUS TPECCO-
BaHUS pacTéT M MPOYHOCTH (paneps! (puc. 1).

s 000CHOBaHHS PEKUMOB CKICUBAHUS M YBEIWYCHHUS MPOYHOCTH (haHEepbl
npoBeAEH MHOTO(AKTOPHBIM IKCIEPUMEHT IO CKIECUBAHUIO (paHEephl C HCIOJIb30Ba-
HUEM OCHHOBOTrO INMOHAa Ha MOAU(PHUIMPOBAHHOM KapOaMuao(opManbIeTruIHOM
kiee. CkilenBaHUE MPOBOJWINA B yCIOBUSX (PaHEPHOTO MPOU3BOJCTBA B COOTBETCT-
BUU C PUHATHIM HA MPEIIPUITHN TEXHOJIOTUYECKUM periameHToM. CKileeHHyIo (a-
HEPY HUCIBITHIBAJIN HA TIPOYHOCTD MPHU CKAIBIBAHUHU 110 KJICEBOMY CIIOKO (Ocan)-

1.8

1.7 /
1.6 /
y /

1.4 A

1?3 /
1:2 /
i

16 18 2.0

Jdaenenne mpeccoeanns, Mlla

IpouarocTs npy ckaneieanad, Mlla

=4+— IpounocTs dpanepsl op ckaasiBadad, Mlla B cyxom cocTosaER

== Ilpounocte dpaseps: npu ckanvieagan, MIla nocne BriMayHBaHHEA
Puc. 1. 3aBUCHUMOCTb TPOYHOCTH OCUHOBOM (haHEPHI OT JIaBJICHUS MPECCOBAHUS

B pesynapTare MareMaTHKO-CTaTUCTHYECKON OOpPabOTKH 3KCIIEPUMEHTAIbHBIX
JAHHBIX TIOJIYYEHO YpaBHeHHUE perpeccud (1):

Ooran = 0,841 + 0,021n + 0,129P (1)

T€ Ocean — TPEIen mpoyHocTH (aHepbl mpu ckanbiBanuu, Mlla; N — comeprkanue
JUTHOCYJIB(OHATOB B CMOJIe, Mac.4. (mpuHuManu S...15 mac.4); P — naBieHue mpec-
coBanusi, MlIla (mpunumanu 1,6...2,0 MITa).

C yBenuueHHeM coJiepKaHHUs JIMTHOCYJIb(MOHATOB B CMOJIE€ PACTET MPOYHOCTH
(aHepsl pu CKaIbIBaHUU (pUC. 2).
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1;3 /
1,7 /
1.6 ,..-—/ /
1;5 /

1.4 /./

1,3 /
| ~

AV

ITpounoers dadepsr npu ekansipadud, Mlla

1,0 T T 1
5 10 15

Copep:s:anne THrHOCY.IB()OHATOE B CMO.JIe, MAC. 4.

=—4+— IIpousocts daseps! npu ckaasisasad, MIla B cyxom cocTonann

=@~ Ilpounocts Ppanepsl npu ckaasieasnd, MIla nocae EpiMaunBaEEA

Puc. 2. 3aBucUMOCTh MPOYHOCTH OCHHOBOU (DaHEephl OT COACp>KaHUS JIMTHO-
CyJIb()OHATOB B CMOJIC

[ToyyeHHBIE YpaBHEHUSI PETPECCUU, CBSI3BIBAIOIIME MPOYHOCTH KJIEEBOTO CO-
CAMHEHUS C BIUSIOMUMH (PAKTOpPaMH, MO3BOJIAIOT ONMPEEIUTh PallMOHAJIbHBIE pe-
JKUMbI ~CKJIEMBAHMSI IIMOHA MOJIU(MUIIMPOBAHHBIM JIMTHOCYJIb(OHATOM KJIEEM
K®-MT-15.

Jlnst 000CHOBAaHUS PEKUMOB CKICHBAHHS W YBEIMYEHUS MPOYHOCTH TOTOBOM
MPOIYKIIMUA TPOBEAEH MHOTO(AKTOPHBIA IKCIEPUMEHT TI0 CKJICHBAHUIO (aHEephl C
WCIIOJI30BaHUEM OCHHOBOTO WIMOHA HAa MOAUQPUIIUPOBAHHOM (heHoIopopMabie-
rugHoM Kitee. CKIIeMBaHUE MPOU3BOIMIN B YCIOBUSX (haHEPHOTO 3aBO/JA B COOTBET-
CTBUU C TIPUHATHIM HA MPEANPHUATHU TEXHOJOTHUYECKUM periameHToM. CKICCHHYIO
(haHepy UCTIBITHIBATIM HA MPOYHOCTH MPH CKAJIBIBAHUH 110 KIIEEBOMY CIIOO (Oiar)-

B pesynbrare mMaTeMaTHKO-CTAaTUCTUYECKON OOpaOOTKH HSKCIEPUMEHTAIBHBIX
JIAHHBIX TIOJIYYCHO YpaBHEHHUE perpeccu (2):

Ocxan = 2,0998 + 0,0032n — 0,0041T + 0,00187n2 — 0,00016nT (2)

THE Ocxan — NPOYHOCTH MPU CKAJBIBAaHUM IO KieeBOMY ciioro, MIla; n — coapepxanue
JUTHOCYJb(POHATOB B cMoJie, Mac.4. (mpuHuManu S...15 mac.4); T — temneparypa
rperonux WMt npecca, °C (mpuaumanu 108...122 °C).

['padrueckast 3aBUCUMOCTH MPOYHOCTU MPH CKAIBIBAHUM OT BIUSIOMUX (PaKTO-
POB Mpe/cTaBleHa Ha puc. 3.

124



E

i ]

e ! - :

E 1 "_.--"'- l'.-"..-"-' ----- —

E _r._,.-" p _,.-"' e 0 . ---"-. =1

= = 1,70 |

Eﬂ 1’65 1~ | e . -- ) ,;’?_1 2

£ 160 4 -

8 H.' = 115

g 1,55 _.;'________

g - - T enmepaTypa

= 10 ¢ 108 mpeccopanms, °C
15

C ogepxame mMrHocvIE poHATA B cMoTe, %o

Puc. 3. 3aBucuMocTh MpoyHOCTH (haHEPHI MPHU CKAIBIBAHUU OT COICpPKAHUS
JUTHOCYJIb(OHATOB U TEMIIEPATYPhl IPECCOBAHUSI.

[lony4yeHHbIE YpaBHEHHSI PETPECCUU, CBA3BIBAIOLIME MPOYHOCTH KIIEEBOTO CO-
eIMHEHUS C BIMSIONMMH (DaKTOPaMH, TMO3BOJISIIOT OMPEISIUTh PallMOHAIBHBIE pe-
KUMBl CKJIEMBAaHUS WINOHA MOAU(DUIMPOBAHHBIM JIUTHOCYJIb(OHATOM KIIEEM
COXK-3013.

BriBoabI

1. Crpoenme npeBEeCUHBI OCHHBI M OEpE3bl UMEET CYIICCTBECHHBIC Pa3IHU4Hs,
BIIUSIIONINE HA TIPOYHOCTH (aHephl. Tak, BCIEACTBUE HU3KOM TUIOTHOCTU OCHHOBBIM
IITIOH YIUIOTHSIETCS 3HAYUTEIBHO OOJIbIlie 0ep&30BOTO MpU ACHCTBUU OJUHAKOBOIO
JTABJICHUS.

2. TexHuueckne TUTHOCYJIb(OHATHI, Orarogaps CBOUM KIESIIMM U TMOBEPXHO-
CTHO aKTHBHBIM CBOWCTBaM, MOBBIMIAIOT MPOYHOCTH KJIEEBOTO COCAMHEHUS MMyTEM
YIIYUIICHUs] CMaYMBAa€MOCTH W OOpa30BaHUSI HOBBIX YIJIEPOA—YTJIEPOJHBIX CBS3EH,
MaKpOMOJICKYJIbI JIMTHOCY/IL()OHATOB BCTPAMBAIOTCS B MOJICKYJYy ToJMMepa KapoOa-
MUs0- U ¢eHoIopopMaNbACTUIHOW  CMOJIBI, 00pa3ys MOpPOCTPAHCTBEHHO-
Pa3BETBICHHYIO CTPYKTYDY.
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HccaenoBanne kauyecTsa 00/1MIOBbIBAHUSA (paHePbI HINTOHOM M3 APeBeCHHbI
Pa3HBIX MOPOJ NMOPOIIKOO0PA3HBIM KJIeeM

/I.C. Pycakoe, M.A. Qyounckuii, A.M. Heanos, I.C. Bapankuna

Canxm-Ilemepbypeckutl 20cy0apcmeeHtblil 1eCOMeXHUYeCKull YHusepcumem
umenu C.M. Kuposa

Beeodenue manonnumens 6 eude cmecu Ope8ecHOU MYKU U ULYHSUMOBO20
copbenma no3eoisiem Yeeautuums NPOYHOCHb HA OMPbLE 0OIUYOBOYHO20 MAmMepuad.
Ilpu 6sedenuu cmecu 0o 10 mac. u. npounocms yseauyugaemcs, a samem naoaem.
Ouesuono, umo 66edeHue HANOIHUMENs 3anojiHAem Nopvl U MUKPOHEPOBHOCHIU,
yeenuuusaem nIOWAO0bL KOHMAKMA Kiesi C HOBEPXHOCMbIO OCHO8bl U WNOHA,
obecneuusaem obpazosanue CNIOUWHO20 K1ee8020 CN0s U YMeHbUaem npocaiueanue
KJes Ha TUYeByio NOBEPXHOCb.

KiarwueBble ciaoBa: kapObamugopopManbAeTUIHBIA KIIEH, UIYHTUT, CKJICHUBAHHE
nirnoxa, (hanepa.

KauecTtBO 0OMMIIOBBIBAaHUSI XapaKTEPHU3YETCs] MPOCAYMBAEMOCTBIO KJI€d Ha JIu-
LIEBYIO MOBEPXHOCTh U MPOUYHOCTHIO CKiienBaHUsl. OHO 3aBUCHUT OT MHOTUX (DaKTOPOB,
B TOM YHCJIE OT MOPOJbI APEBECUHBI U XAPAKTEPUCTUK CKIIEMBAEMBIX TTOBEPXHOCTEM.
[ToBEpXHOCTH MIITOHA MOXHO NPEACTABUTh KAaK COBOKYITHOCTH MHUKPOPAa3pyLICHU,
00pa30BaBIIUXCS MPHU JTYIMICHUH (CTPOTaHHH), pa3pe3aHHbIX KJIETOK COCYIOB, BOJIO-
KOH, Tpaxeus (puc. 1), OTOpBaHHBIX OT IEIHHON JPEBECUHBI BOJIOKOH, C KOTOPBIMH
KJIEW BCTYNAeT B KOHTAKT.

HccnenoBanust ¢ UCIOIB30BAHUEM CKAHUPYIOUIEW DJIEKTPOHHOM MUKPOCKOIIHH
[1, 2] (puc. 2) moka3pIBaIOT, YTO KJIEH, 3aMOJIHSSI MUKPOTPEIINHBI, HE BCErAa MPOHHU-
KaeT B MOJIOCTH MEePEPE3aHHbIX IPEBECHBIX KJIETOK. [I[poHMKHOBEHUE Kilesl B TIOJIOCTH
KJIETOK 3aBUCUT OT €ro CIIOCOOHOCTH CMayMBaTh IPEBECUHY, CBOMCTB APEBECHUHBI U
KJIesI, pa3MEpOB KIIETOK JIPEBECUHBI M MOJICKYJI KJIesi, p&:KUMOB mpeccoBanus [1-10].
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Puc. 1. IToBepXHOCTh APEBECUHBI CO- Puc.2. 3anonHenue nonocren Kie-
cabl npu 500-kpatHOM yBeanueHuu [3]. TOK JAPEBECHUHBI KJieeM [2].

B nocnennee BpeMs A CKJIEMBaHUA IINMOHA MPEIaraloT MCIHOJb30BaTh MO-
porikooOpa3Hbeie KapOamugohopMadbIeTHAHBIE KIEH, 00Jafaronme psjaoM IMpe-
MMYILECTB: JOJTUI CpoK XpaHeHus (Hampumep, cmoibl mapku T800 / T820 TRF
XpaHATcs 0e3 MoTepu CBOMCTB OJMH I0J); yA0OCTBO IpPU TPAHCIOPTHPOBKE CMOJI
(dbacoBka mo 20...25 kr B Memike); CTaOMIBHOCTh (DU3NKO-XUMHUCCKUX CBOWCTB;
JErKOCTh B paboTe.

B »TOli cBsi3u mpencTaBisieTcs 1enecoo0pa3HbIM U3YUYUTh CIOCOOHOCTBH 3THX
KJIEEB B3aMMOJICMCTBOBATh C JpeBecuHOM. MccnenoBanue BkiIrodano asa stamna. Ha
IEPBOM HCCIIEJOBAJIM CIIOCOOHOCTH MOPOLIKOOOPA3HbIX KJIEEB HA OCHOBE KapOamu-
10 opMalIbAETUIHON CMOJIbl CMAYMBaTh MMOBEPXHOCTH JIYIIEHOTO ILITIOHA U3 JpeBe-
CUHBI OJIbXU, OCHUHBI, OyKa U JUCTBEHHUIIBI. YTOJI CMaYUBaHUS ONPEIEISUIM MPHU T0-
MOIIY OKYJIIPHOTO ONTHYECKOT0 MUKPOCKOIA M0 U3BECTHOM MeTonuke [3]. Mcnonb-
30BaJIM MIMOH TomuHON 1,45 MM (s oOiumoBourHoro ciost 0,2...0,3 mm). danepy
CKJICMBAJIM IO pexkumaM npuHATBIM Ha npennpustun OOO «bantuka Jlecnpom
CIIo».

Ha BTOpOM — onpenensiin npoYHOCTh (haHephl MPU CKaJbIBAHUH MO KJIEEBOMY
CJIOIO TIOCJI€ BBIMAUMBAHMS B BOJIE B T€UEHUE 24 YACOB, & TAKXE NPOYHOCTh HA OT-
pBIB OOJIMIIOBOYHOTO cj0s (aHepbl. BuzyanbHO OlleHMBAJIM NMPOCAYMBAHUE KJIEs Ha
NOBEPXHOCTh (paHephl. {1l yMEHbIIEHHs] BEPOSATHOCTH MPOCAuMBaHMsI KJies Ha MO-
BEPXHOCTh OOJIMIIOBOYHOIO CJIOSl B COCTaB MOPOLIKOOOPA3HOIO Kjiesi Ha OCHOBE Kap-
O6amMu10(popMaNbIErHIHON CMOJIBI BBOJUIN HAMOJIHUTENb U3 CMECH JIPEBECHON MYKHU
U IIIYHTUTOBOTO COPOEHTA.

Ucnbitanus npoonunu B cootrBerctBUM ¢ ['OCT 14231-88 «®Pusuko-
XUMUYECKHE CBOMCTBa KapOamumpopopmanbaerunubix cmoim» u ['OCT 9624-2009
«Du3uKo-MexaHnueckue cBoicTBa danepsy. O0paboTKa pe3ysbTaTOB dKCHEPUMEH-
Ta MPOBOUIACH METOJJAMU MaTEMAaTUYECKON CTAaTUCTHKHU.

N3BecTHO [3], UTO OJTHUM K3 CBOMCTB MOBEPXHOCTU TBEPAOTO TEJIA SABIISIETCA €€
CIIOCOOHOCTh CMAUMBATHCS JKUJKUMH KJIESIIUMH U 3alUTHO-IEKOPATUBHBIMU Bellle-
ctBamu. OOpa3zoBaHUE MOJEKYISIPHOr0 Mex(}a3HOro KOHTaKTa Ha cTaguu (GOpMHUpPO-
BaHHUsI KJIEEBOI'O COEIUHEHUS] CUMTAETCS OCHOBHOM IPEANOCBUIKOW I peanu3aluu
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aJIre3MOHHOTO B3auMOJCHCTBUS. Yaie Bcero mporecc o0pa3oBaHUs aAre€3MOHHOTO
KOHTAaKTa XUJKUW KJIEH — JIPEBECHHA pAaCCMATPUBAETCS C MO3ULMN TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX sIBJICHUH. TepMonHaMHUUEeCKasi KOHIEIIUS CMauMBaHUs B €€ CTpo-
rOM BHUJIE UMEET OrPaHUUYCHHBIE BO3MOXXHOCTH IIPU OMMCAHUU MPOIIECCa aAr€3MOHHO-
ro B3aMMOJICMCTBHUSI TAaKOM CJI0XKHOW CHUCTEMBI Kak KJIEW — JIpeBeCHHAa. 3HAYCHUE
KpaeBOro yrjia CMauyMBaHUs MOBEPXHOCTU JPEBECUHBI KJIEEM HE MOXKET CIY>KUTh OJ-
HO3HAYHBIM IIOKa3aTejieM aJre3MOHHOW MPOYHOCTH OYAYIIEro KJIEEBOTO COCIUHE-
Husa. CMadnMBaHUE TOIBKO CO3/Ia€T HEOOXOAMMBIC YCIIOBHS JJISl a/ITC3UH, SIBIISSICH HE-
00XOJIMMBIM, HO €IIe HEeJOCTATOYHBIM YCIOBHEM (POPMUPOBAHUS aT€3MOHHOTO KOH-
TaKTa )XUJIKUH Kiiel — npeBecnHa. KpoMe Toro, mpu orneHke Mexanu3Ma popMupoBa-
HUS aJTe3MOHHOTO KOHTAKTa CIEAYeT YUYUTHIBATh (HU3UUYECKUE, (PU3HKO-XUMHICCKHEC
U PEOJIOTUYECKHUE CBOIMCTBA KISl U JPEBECUHBI.

Panee npoBenennsie uccienoBanus [4, 5, 8], moka3bpIBaOT, 4YTO y O0JI€e MIOT-
HBIX TOPOJI APEBECUHBI (Y0, JUCTBEHHHUIIA) KPUTUUECKOE MOBEPXHOCTHOE HATSKe-
HUE BBIIIE, YEM Y MEHEe IUIOTHBIX (OCHHBI U OJIbXH), O0JIee TIIOTHBIE MOPOIbI ApEeBe-
CHUHBI CMauMBalOTCS JIyYIll€ MO CPABHEHUIO C MEHEE IUIOTHBIMU. VICKIIOUEHHEM SIB-
JsieTcsl ApeBecuHa Oyka, T.e. KPUTUYECKOE MOBEPXHOCTHOE HATSIKEHUE 3aBUCUT HE
TOJBKO OT IUIOTHOCTH JIPEBECUHBI, HO U €€ AHATOMUYECKOTO0 CTPOCHUSI U XUMUYECKO-
ro coctaa. [lonydeHHbIe pe3ynabTaThl JJIs JTUCTBEHHUIIBI U OyKa HE COTJIACYIOTCS C
JAHHBIMU O BIIMSHUU CTIOCOOHOCTH JIPEBECHHBI CMAUYUBATHCSl HA IPOYHOCTh KIIEEBBIX
coeIMHeHUH [8], uTo M MoTpeOOoBaIO MPOBEICHUS NATbHEUIINX UCCIEAOBAHUM CHO-
COOHOCTH JAPEBECUHBI Pa3HBIX MOPOJ CMAYUBATHCS U BIMSHUS CMAauyMBacMOCTH Ha
MIPOYHOCTh CKJICUBAHUSI.

BrinosiHeHHbIE AKCIIEPUMEHTHI MOKa3alu YIAOBJIECTBOPUTEILHYIO CIIOCOOHOCTh
CMauyuBaThCs MMOBEPXHOCTEHN IIMOHA U3 JPEBECUHBI BCEX UCCIIECIYEMBIX MOPOA. YTOI
CMAuMBaHUSI HAXOJUTCS B AMArna3zoHe oT 65 10 72 ° npu yclIoBHOM BA3KOCTH Kies 80
¢ (puc. 3).
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OCHOBHBIMH TTPOYHOCTHBIMH TIOKA3aTEISIMUA OOJHMIIOBAHHOU (haHEPHI SBISIFOTCS
MIPOYHOCTh NIPU CKAJIBIBAHUY I10 KJIIEEBOMY CJIOIO MTOCJIE BHIMAYMBAHUS B BOJIE B TE€UE-
HUe 24 4yacoB, a TakKe Ha OTPBHIB 00JIMIIOBOYHOTO MaTEpHIia OT OCHOBBI. Pe3ynbTaThl
MHOTO()AKTOPHOTO HKCIIEPUMEHTA MIPEICTABIICHBI Ha puc. 4 U puc. 5.
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Puc. 4. 3aBUCHMOCTh NPOYHOCTHU MPHU CKAIBIBAHUM IO KJIEEBOMY CJIOIO IOCIHE

BbIMAa4YMBaHUA B BOJAC B TCUCHUC 24 4JacoB OT COACPKaHMA HAIIOJIHUTCIIA B CMOJIC H
MMPOAOJIZKUTCIIbBHOCTHU CKIICHBAHUA

Ananuz PE3YJIbTATOB IIOKA3bIBACT, YTO BBCACHHUC HAIIOJIHHUTCILA (CMCCH
)_IpeBGCHOI\/'I MYKH W IDYHT'HTOBOI'O cop6eHTa) a0 10 mac. 4 mo3BoJsIeT YBCINYHUTD
IIPOYHOCTDb Ha OTPLIB O6J'II/IIIOBO‘-IH01"O MaTtcpuaiia, a 3aTCM IMPOYHOCTH I1aAacT.
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1,34
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Koam=secreo cmecn, Mac, 4.

Puc. 5. 3aBucumMOCTh MPOYHOCTH HA OTPHIB OOJIMIIOBOYHOTO CJIOSI M3 Pa3HBIX
MOpOJ1 APEBECUHBI OT KOJIMYECTBA CMECH JIPEBECHOM MYKHU U IIIYHTUTOBOTO COpOEHTA
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O4eBUHO, BBEJIEHUE CMECH [0 OMNPEAECICHHOrO Ipejesia 3amoJHIEeT NOpbl U
MUKPOHEPOBHOCTH, YBEJIMYMBACT IIJIOIIAb KOHTAKTA KJIEs C IOBEPXHOCTHIO OCHOBBI
U IIIOHA, TO3TOMY OO€cleuyuBaeT 00pa30BaHUE CIUIOIIHOTO KIIEEBOTO CJIOS U
YMEHBIIAET MPOCAYMBAHUE KJI€s Ha JIMLIEBYIO NMOBEPXHOCTb. OIHAKO YpPE3MEpPHOE
KOJIMYECTBO CMECH YXYIUIAaeT CMauyMBaHHUE JPEBECHHBI. MaKCHUMasbHbIE 3HAYCHUS
npejena MPOYHOCTH NPU  HOPMAaJbHOM OTpBIBE OOJIMIIOBOYHOIO Marepuala
nocruraerca npu BBenaeHun cmecu 10 mac. 4. CopepxkaHue CyXOro BellleCTBa B
KJIEEBOM KOMMO3UIMH cocTaBmiio 54 %. BusyanbHbIi OCMOTp MOKa3all OTCYTCTBHE
IPOCAYMBAHMSI KJies HAa TIOBEPXHOCTh OOJIMIIOBOYHOTO CIIOSL.

BbIBOADBI:

1. llImoH U3 OpeBECHHBI OJIbXH, OCHHBI, OyKa U JIMCTBEHHUIIbl y/IOBJIETBOPU-
TEIbHO CMauMBAETCsl MOPOIIKOOOPa3HbIM KJIeeM Ha OCHOBE KapOamuaodopmalbie-
TUJTHOW CMOJIBL.

2. IIpouHocTh (aHepsl pU CKAIBIBAHUN M TIPHU OTPHIBE OOJIUIIOBOYHOTO CIIOS,
CKJIEEHHOH MOPOILIKOOOpa3HbIM KJIEEM Ha OCHOBE KapOamuio(hopMalibIeruaHon
CMOJIBI yIOBJIETBOPSIET TPEOOBAHUSM CTaHIaPTOB.

3. BBenenne B cocTaB MOPONIIKOOOPA3HOTO Kjesi Ha OCHOBE KapOammmodop-
MaJIbJIETHIHOM CMOJIbI, HATIOJHUTEINS B BUJIE CMECH APEBECHON MYKH U ITyHTUTOBOTO
COpOEHTa CHM)XAET BEPOSITHOCTh IPOCAUYNBAHUS KJI€S HAa MOBEPXHOCTH OOJIMIIOBOYHO-
IO CJIOS.
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YK 674.812.2

O HEeBO3MOKHOCTH 3aMEHbI IPEBECHOT0 CJOUCTOIO MJIACTHKA MAPKH «0»
IeJIBLHOI0 HA COCTABHOM

A.M. mezﬁoel, , A.A. ./Ieonoeuuz, A.B. Hepjmmoe2
Y0A0 «®annnacmy
2Camcm-17e171ep6ypec7<m7 20CY0apCcmeenHblll 1eCOMeXHU4eCKUll YHUsepcumem
umenu C.M. Kuposa

KiarwueBble cjoBa: ApeBECHBIN CIOUCTHIC TUIACTUK, 0OBEMHOE pa30yXaHHE IO TOJI-
IYHE, JaBJIeHHe HaOyXaHHWs, BOJIOIIOTIIONIEHNUE, BKIIABIII ITOITUITHUKOB.

HpesecuHbie cnoucteie uiactuku (CII), n3roroBneHHble U3 JUCTOB OEPEIOBOTO
JYIIEHOTO IIIMOHA, HAXOJAT MIUPOKOE MPUMEHEHUE KaK KOHCTPYKIMOHHBIA U aHTH-
bpuKInOHHBIN MaTeprasl. X KOHKpeTHOe Ha3HA4Y€HUE, B TOM YHUCIIE OMpPEIeseTcs
MOPSIAKOM YKIaaku minoHa B miactuke. [lnmactuk mapku JICII-b u3roraBiauBaroT
JIBYX TUIOB: LEJIbHbINA CKICHUBAIOT U3 LEJBIX M0 JJIUHE JIUCTOB IIMOHA, COCTABHOU —
M3 HECKOJbKUX JIUCTOB, YJIOKEHHBIX BHAXJIECTKy WM BCTHIK. lIpuiioxkeHuem
I'OCT 13913-78 [1] He yka3bIBaeTcsi Ha pa3juyue B HA3HAYEHUM ILJIACTUKOB, XOTS
HOPMBI JIJIS TTOKa3aTesIel KauecTBa pa3InvaroTcs B MOJb3Y IIacTUKA 1ieiabHoro. Ho 1
pPBIHOYHAS 1I€Ha Y 1IEJIbHOTO BHIIIIE.

B crathe MBI paccMaTpuBaeM OTpaHUYEHHS, KOTOPbIC HAKJIaJbIBAIOTCS HA He-
BO3MOXXHOCTh 3aMEHbI B TPUMEHEHHUH TUIACTHKA II€JIbHOTO HAa COCTABHOM, JJIsl BKJIa-
JIBITICH MOIITUITHUKOB TPEOHBIX U ACHABYAHBIX BasioB. Cpeoil SKCITyaTaluy u3jie-
JIMU SIBJIAETCS BOJA.
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[Ipu 3aMeHe MIacTUKa LEJIBHOIO Ha COCTAaBHOM B KOHKPETHOM y3JI€ HaJO0 y4H-
THIBaTh SIBJICHHE HaOyxaHUsl B BOJAE, U3MEHEHHUE BCJIEACTBHE HTOTO T€OMETPUU 3Jie-
MEHTOB U MIPOSIBIICHHE TPEHUS MEX]Ly CONMPHUKACAIOIMUXCS moBepXHOCcTel. Ero Ha3bl-
BaIOT TPEHUEM CKOJIbKEHMSI BHEUIHUM — MEXaHUYECKUM CONPOTHBIIEHHWEM, BO3HU-
KAIOIIMM TIPU OTHOCUTEIHLHOM IMEPEMENICHUH JBYX CONPHUKACAIOMIMXCS TeJ B IJIOC-
KOCTH uX Kacanus. Cuiia CONpOTUBIICHUS, HAMPaBIIEHHAs MTPOTUBOIIOIOKHO OTHOCH-
TEJIBHO TEpPEMEIICHUsI TeJ, Ha3bIBaeTCsl CHIION TpeHus. B KOHKpeTHOM y3ie mnpu
CIIy’k0€ MOJIIUITHUKA MPOSIBISIETCS TPEHUE CKOJIBKEHUS, XapaKTEePUCTUKOU KOTOPO-
TO CIy)KUT KodpdumueHT Tpenus f, — 6e3pazmepHas BenmunHa, paBHAsS OTHOLICHHIO
CUJIBI TPEHHUSI K HOPMAJIbHOM HarpysKe.

B peasibHBIX yCIOBHSX TpeHHE 00YCIOBICHO pa30yxaHUEM IUIACTHKA KaK mMaTe-
puana JeWIByJHOr0 MOAIIMIIHUKA. Eclii cuila TpeHUsl MPEBBICUT KPUTUUYECKOE 3HA-
YEHUE, TO CKOJIb)KEHHE HE BO3HUKAET. [IOHATHO, YTO npu pacyére KOHCTPYKTOPHI HC-
MOJIb30BaIM ompezeneHuble xapakrepuctuku JCII-b, a umMeHHO — TO naBiieHuE B
KOHTAKT€ CONPUKACAIOLIUXCS ITOBEPXHOCTEH, KOTOPOE BO3ZHUKAET M3-3a BOOIIOIJIO-
IICHUS U Kak CIIEJCTBHE €ro MposiBICHUs (akTa pa3dyxaHus. Pe3ynbrarsl nepBoHa-
YaJIbHOTO peuieHus y3ia noamunHuka u tpedosanus k JACII-b npeanonaramu, uto
BBIPE3aHHBIE U3 HETO 3arOTOBKH, HAXOASCh B CBOOOHOM COCTOSIHUH, pa30yXaroT IO
TosuuHe mIuThl 10 20 % OT NnepBOHAYAIBHOIO pa3Mepa, a HAXOAACh B CKATOM CO-
CTOSHUM TMpH pa30yXaHUMM B IUIACTUKE BO3HUKAET YCHUJIME, JOCTUTaIoIee
15...20 MIIa. Hanpumep, nipu asuHe Habopa Bo BTyJIKe 120 cM U BBICOTE IIJIAHOK B
Habope 2,2 cM pa3BHUBaEMOE MO pacueTy pa3pabOTUMKOB [5] BO3HUKAIOIIEE YCUIIUE
pazOyxanus coctaBuT 120 x 2,2 x 20 = 52,8 1. DTO CAUIMIKOM OOJBIIOE YCUIIUE, KO-
TOPBIM IIpeHeOperaTh HeJb3sl.

[Tpu meponpusitusax no 3amene [{CII nensHoOro Ha m1000i Apyroi Marepuan Kak
Oosee HOCTYyHHBIA UM OoJiee AemEBbId (MOOYaUTENbHBIE MOTUBBI HE paccMaTpuBa-
€M) COCTaBHOM HEOOXOIUMO TOJYYUTh CPABHHUTEIbHYIO MH(POPMAIIUIO TI0 TOBEIE-
HUIO KOHKPETHOI'O JPYyroro Marepuasna B BOJHOM cpele (Kak cpele dKCIUTyaTaluu).
[Tpu coBmazeHny Takux NapaMeTpoB Kak paBHOBECHOE pa30yXaHUE U JaBJIEHUE Ha-
OyxaHHus clIeyeT YUUThIBATh MEXaHUYECKUE MTOKA3ATEIH, ONPeNESIONINe 10Ir0BeY-
HOCTh u3nenud. [lpu pacxoxxaeHnu napamMeTpoB BOAOCTOMKOCTH M MPOYHOCTU 0a30-
BOTO M IIPeJIaraeMoro Jjisi 3aMEHbl MaTepUaioB BO3MOXHBI HAPYLICHUs pexXuMa JIH-
00 B OTHOIIEHUH OOJBIIMX SHEPreTUUYECKHX 3aTpaT Ha MPEOJOJICHUE CHIJI TPEHMS,
anb0 B KpailHeM cilyyae BOOOIIE HEBO3MOKHOCTh pa0OThI («OTKa3» MO TEPMHUHOJIO-
MU TEOPUH HAAEKHOCTH).

OTMmeTuM, 4TO TEpPMUH «pa30yxaHUE» OTHOCUTCS K MaTrepuaily, a TEPMUH «Ha-
OyxaHue» OTHOCHUTCS K MOJMMEPHOMY BEILIECTBY, B YACTHOCTH, K JIPEBECUHHOMY Be-
HIECTBY, SIBJISAIOIIEMYCSI MPUYMHON M3MEHEHUS] T€OMETPUYECKUX pa3MepoB MpU MO-
TJIOMIEHUM MOJIEKYJ BOJABI MOJISIPHBIM coeAMHeHueM. [Ipu cTaHmapTHOM UCHBITAaHUU
JpeBECUHBI (KaK MaTepuaja) UCIONb3yeTCs TEPMUH pazOyxanue [3], ogHAKO Korja
paccMaTpUBAIOTCS CIEACTBUS BO3ACHCTBUS BOJBI, B YACTHOCTH BO3HHUKAIOLIEE IPU
3TOM JaBJI€HHE, TO OOJee CTPOro MCMHOIb3yeTCs aKaJAeMHUECKOe MOHITHE Od6/leHue
nabyxanus [4].
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Cnenyet Tak:xke oTMETUTh, 4To coaepxkutcs B 'OCT 13913—78 nokazaTtens Bo-
JOTIOTJIONIEHUS 32 24 4 C OTpaHUYEHUEM «HE 00Jiee» HE MOXKET CIIYKUTh JKCITyaTa-
IMOHHOW XapakTepucTukod. OH BBEIEH ISl ONMEPATUBHOIO KOHTPOJISI Mpolecca u3-
TOTOBJICHUS, MIPU OTKJIOHEHUU OT HOPMBI CTaHJApTa CIIEyeT UCKATh U yIalsATh TeX-
HoJlorMueckue HapyuieHus. Kpome Toro, mokaszaTenb NMPUBEIEH OJHOM 3HAYallen
uudpoit (ue 6onee 1 % unm He Gonee 2 %, unu He Oonee 3 % — kak QyHKIUSA TOJ-
mHbl) Uit Bcex mapok JICII, He BBISABISET pa3ivuus B CBOMCTBaxX MIJIACTHUKOB, a
JIMIIb YKa3bIBAET MOCIOWHOE MPOHUKHOBEHNE BOJIBI B HCTILITYEMBIi 0Opasell.

Janneie madoparopun OAO «PaHmnacT A nepuoia HaOMOACHUS 3a KauecT-
BoM nByX TunoB miactuka JICII-b u o6paboranusie ctatuctrdecku mpu P = 0,95 [2]
MoKa3ajal JIOCTOBEPHOE pa3IMyue MOoKa3aTelsi BOAOMOIJIOIeHHs 3a 24 1 1 obpas-
IIOB OJJMHAKOBOM TOJIIIHUHBI, cOcTaBisAomend 50 Mm.

CocraBHOMU LlenpHabIi
Cpennee apudpmeTrueckoe 3HaueHue (), % 1,69 1,12
Cpennee KBaJpaTHIECKOE OTKIOHEHHE S, % 0,34 0,084
Ommbka cpeanero apudmernueckoro m, % 0,25 0,06
Bapuanmonnsiii koaddunuent v, % 20,1 7,5

KoadpdunueHT v sBasieTcs: OTHOCUTENBHON BEIMYMHON, BBIPAXKEHHE €r0 B IPO-
LIEHTaX HE UMEET CMbICIIa IOKa3aTelsl BOJONOIVIONIECHHUS, @ YKa3bIBaeT Ha Bapuadelb-
HOCTh olpezenseMoro nokasarens. CocTaBHOW IUIACTUK B OOJBIIEH CTENEHH IMO/I-
BEP>KEH BO3JCUCTBHIO BOABI. EMIE pa3 moauepkHEM, 4TO MOKA3aTeNlb BOIOIOIIIONIE-
HUS 32 24 4 B crapaapTe [1] He oTpakaeT peabHBIX YCIOBUMN IMOCTOSTHHOTO BO3JICH-
CTBUS BOJIbI, HE OTPAXKAET PEAKIMIO BCEr0 MaTeprasa Ha pa30yxaHue.

KoMIIOHEHTOM M1acTMKa, OTBETCTBEHHBIM 3a HaO0yXaHuUeE, SIBISETCS JAPEBECHH-
Hoe BenlecTBO. KoJMYecTBEHHON XapaKTepUCTUKOW HaOyXaHUs CIYKUT CTENEHb U
cKopocTh HaOyxaHus. CteneHb HaOyxaHus (&) ONPENENSIOT OTHOIICHUEM MAacChl
(00bEMa) MOTTIOMIEHHON BEIIECTBOM HU3KOMOJIEKYJISIPHOM KUAKOCTHU (B HAIIEM CIy-
yae BOAbI — M, K Macce (00bEMY) UCXOMHOTO MoJiuMepa (B HallleM ClIydae JAPeBECHH-
Horo BerecTBa — My). Torma a = (M;— m,) / m,. Cxopocts HaOyxanust dX / dt (mpo-
TOJDKUTEIHHOCTh HAOyXaHMs) MOXKET ObITh omnucaHa auddepeHnnanbHbIM ypaBHe-
HUEM:

dx

E = K(amax — ar), (1)

WJIM UHTErpabHbIM (YpaBHEHHE 2):

1 Amax
K=-In .
T (amax - ar) (2)

rne K — KoHCTaHTa CKOpOCTH HaOyXaHHUs; @, — CTENEeHb Ha0yxaHUs K MOMEHTY Bpe-
MEHHU T, 8max — MAKCUMaJIbHas WM PAaBHOBECHAs CTEIIEHb HaOyXaHMUs.

Kunernueckas kpuas HaOyxanus ruiactuka [ICII-b uenpHOro m cocraBHOTro
npuBezeHa Ha pucyHke. [Ipu HaOyXaHuM B yCIIOBUSX COXPAHEHUSI TOCTOSSHHOTO 00b-
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€ma o0pas3ua BHYTpPHU €ro pa3BUBAETCs BbICOKOE AaBieHHe. [Ipu moriomenun nocie-
JTYIOIIMX TOPLUUNA BOABI OHO CHM)KAETCs. Y CTAHOBJICHUE PABHOBECHSI OTBEYAET HYyJle-
BOMY JIaBJICHUIO HAOyXaHMUSI.

AS,% 55
50
45
40 +
35 |
30
25 |
20 |
15 +
10 *

0 2 4 6 8 10 12 14 16 18
T, CyT

Pucynok. 3aBucumocts Habyxanus JICII-b cocraBroro (1) u nempHOTO (2) OT
BpeMeHH (TEMHBIE TOUKH — CTaHAapTHOE HabyxaHue 3a 24 )

AHanM3upys T€ OrPAaHUYECHUS, KOTOPbIE HAKIIAJBIBAIOTCS HA BO3MOYKHOCTH 3a-
MEHBI LIEJIBHOTO TUIACTUKA HAa COCTABHOW M MMESl B BUJlY PEAKIMIO T€OMETPUUYECKHUX
pa3MepoB Ha BOJOIOTIIONIEHHE OTMETHM, YTO MOKa3aTeI NMPEIeIbHOTO 00bEMa pas-
OyxaHusl ¥ BOJOIOTJIONICHHS y TUIACTUKA COCTABHOI'O TUIIA HE HOPMHUPYIOTCS U MO-
I'yT COCTaBJSITh BEJIWYUHY, 3HAUUTEIBHO MpeBblimaroiyo 22 u 20 %, To ecTh npe-
nenbHoe 3HadyeHue s J{CII-b nenpHoro tumna.

CMBICIT OTCYTCTBUSI OTPAHUYEHUSI, BEPOSITHO, COCTOUT B TOM, YTO Pa3pabOTUUKU
CTaHJapTa MCKJIIOUMWIN MOKa3aTellb KaK HEYJIOOHBIN, B COCTABHOM TUIIE BO3MOYKHBI
MUKPOJIePEKTHl HA TPAHUIIE KOHTAKTUPYIOIIMX 3JIEMEHTOB, YTO MOXET MPUBOIUTH K
MOBBIIIIEHHOMY pa30yXaHUIO U HAPYIICHUIO PEKUMHON CIY>KObI JNCHABYIHBIX MOJI-
IIUTTHUKOB.

Kpome Toro. ananusupysi HOpMbl pacxojaa 0aKeIUTOBOIO Jlaka. CYUTAEM CylIle-
CTBEHHBIM B 00bsicHeHUU pasznuuyHoro paszOyxanus [[CII-b cocraBroro u JICII-b
IEJIBHOTO yKa3aTh HA pa3linuue B JI0JIE OTBEPKIACHHOTO (eHO0I0(OpMAaIbIECTHIHOTO
MOJINMEpa B TOTOBBIX M37ENUSIX. B 11e1bHOM OHa Ooibiiie kak MuHUMYM Ha 10 %. U
ATO Ta YacCTh IJIACTUKA, KOTOpas M3-3a TPEXMEPHOU CTPYKTYPhl CHHTETUYECKOTO T0-
auMepa He Ha0yxaeT. A BOT JOJS JPEBECHHHOTO BEIIECTBA B COCTABHOM ILJIACTHUKE
Oosble.

[TocKoJIbKY MPUYUHON HApYyIIECHUS PadOThl MOAIIMITHUKA MOXKET CIYKUTh 00h-
€MHOe pa3OyxaHue B BOJIE, KOTOPOE OTHOCUTCS K JIPEBECHHHOMY BEILIECTBY, U CJIEJIO-
BaTEJIbHO, YEM BBIIIE JI0JISI IPEBECUHHOIO BEIIECTBA B TOTOBOM HU3JICJIUU, TEM HIXKE
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KaueCTBO M3MIETHUs W BHIIIE BaprabEIbHOCTh TEOMETPUUYCCKUX Pa3MEPOB B BOIHOU
cpene. bonpuiee cogepkaHue IPEBECUHBI B COCTABHOM IIJIACTUKE MOYXKHO YCTAHOBUTD
M0 MaTepHaAIbHOMY OaJlaHCy, MPUHUMAsT OJIMHAKOBYIO TJIOTHOCTh U 00BbEM 000UX TH-
MOB TUIACTHKA. A TaKXe YYUTHIBasK TOJIIIMHY O€pE30BOr0 LIMOHA, UCIIOIB3YEMOTO IS
nenpHoro miactuka (1,15 MM) 1 1u1s coctaBHOro uractuka (1,5 Mm).

[Ipu BBIOOpE 1711 3aMEHBI MaTepHalia, UCIOJIb3yeMOro B MPOU3BOJICTBE ICH -
BY/JHBIX MOJUIMITHUKOB T'peOHOT0 Bajia HEOOXOJAMMO PYKOBOJCTBOBATHCS IOKa3aTe-
JSIMU TIPEAEIIBHOIO BOJOMOIIONIEHUS ¥ IPEIeIbHOT0 00bEMHOrO pazdyxanus. Torna
cyxknenue o npumeHenuu J{CII-b cocraBHOro, kak He OXapakT€pU30BaHHOIO IMOKa-
3aTejeM HU MpeleIbHOro BOJOMOIIIONICHNE, HU MPEAeTbHOT0 00bEMHOTO pa3dyxa-
HUS, CJIEIyeT PacCMAaTPUBATh TOJBKO MPU HAIMYHUM IKCIEPUMEHTATBLHO 00OCHOBAaH-
HOTO 3aKJIOUEHUS KOMIETECHTHBIX CepTU(UIMPOBAHHBIX CiIyk0. [IpuHnMarts pemre-
HUEe 0€3 3TOro HeJOMYCTUMO.

B cBsA3U ¢ OTCYTCTBHMEM B COCTABHOM IUTACTHUKE MTOKA3aTENsA, XapaKTEPU3YyIOIIETO
€ro MOBEJEHUE B BOJIE€ KaK Cpejie IKCIUTyaTalli OOBEKTa, a TaKkKe MPUHUMAs BO
BHHUMAaHHE BEPOSTHOCTh Pa30yXaHUs 32 YCTAaHOBJICHHBIC MIPEIEIbl U pa3BUTHUE 3aIpe-
JEJbHOTO TPEHUS, CIIENYET MPHU3HATh, YTO 3aMEHA LIEIBHOrO IUIACTHKA HA COCTABHOM
HE TapaHTUPYeT HAJAECKHOCTU 00bekTa. M B 0011eM BUe — CIOCOOHOCTH BBIMOJ-
HATH TpeOyeMble GYHKIIUU B 3aIaHHBIX PEKUMAX U YCIOBUSX MPUMECHECHHUS.

Tot ¢akTt, yTo BogomorioEeHue 3a 24 4 3aBUCUT OT TOJIIMHBI 00pasia, CBU-
JETENbCTBYET, UTO IMOKa3aTellb HE CIYXHUT XapaKTEPHUCTHKOW CaMOro BEIECTBa, a
JUIIb OTPaKaeT KMHETUKY BOJOIOIJIONMICHUS TI0 MEpe MOCIONHOTO MPOHUKHOBEHUS
BoAbl. Ho pa3z0Oyxanue npu cimyx0e oObekTa (M31enusi) B BOJIE 3aXBaThIBA€T BECh
00BEM, M 31EeCh ISl XapaKTEPUCTHKM 3aMEHSEMOIro MaTepuaja HMEET 3HayeHue
TOJIBKO MpEAEIbHOE pa30yXaHHue Kak CIEACTBUE NPEIETbHOTO BOJOIOTIIOMICHHUS.

Hns n3nenus TommmHOM 25...50 MM mokaszarenib 3a 24 4 OrpaHUYUBACTCA
JUIIBH JACCSITONW 4acThio o0Opaslia, TOT/la KakK JiaBlieHue pa3OyXxaHHs — WHTErPaIbHBIN
MoKasartelib, paboTaer 1eaukoM. I "MEHHO TpeeNbHOE COCTOSHUE ONpeeNsieT pa-
00TOCTIOCOOHOCTH MIJIM HEPAOOTOCTIOCOOHOCTD M3/IEHS, TTOCIEIHEE B TEOPUN HAICK-
HOCTH Ha3bIBAIOT OTKA30M.

N emé ormeTm, 4TO MpHU MEPBOHAYAIHHON pa3padOTKe MO MPUMEHEHHIO 0/1-
munHukoB 13 JICII [5] cmenuanbHO BBOAMIIACH XapaKTEPUCTHKA pa30yXaHHS IO
TONIIMHE B CBOOOIHOM coctosiHuu 110 20 %. OTCyTCTBHE TaKOW XapaKTEPUCTHKU B
JCII-b coctaBHOM nenaet pemeHue o 3amene uM JCII-b nenbHOro HerpaMmoTHBIM.

Takum o6pazom, JICII-b coctaBHO# HE MOXKET 0€3 AKCIEPUMEHTALHON MPO-
BEpKH OBbITh PEKOMEHJOBAaH Kak mosiHoueHHbI 3amenutens JCII-b uenpHOro B
NOAIIMITHUKAaX TpeOHbIX BaJioB. boyiee TOro, UMEIOTCSI OCHOBAHUSI CYUTATh, YTO TO-
BEJICHUE pAcCMAaTPUBAEMbIX MAapOK IJACTUKOB MpPH SKCIUTyaTalldd B BOJHOW cpene
OKaXkeTcsl cyniecTBeHHO pasymyarommmcs. Orpanndenus CII-b coctaBHOoro cocro-
AT B HEBO3MO>XHOCTH ITPOCTOM 3aMEHBI Ha LIEJIbHBIN, €CIIU CPEAOU IKCIUTyaTalu sB-
JsieTcs BoAa.
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* .
* % pfivegunan cunsHedwux

ocHoBam 8 1931r.

®upma «PAITOH», ocHoBaHHas B 1991 roay, nocTaBWMK MMNOPTHOTO 06OPYAOBaHMA, TEXHONOMUM, Npo-
rpamMmm, UHCTPYMEHTOB U MaTepuanoB AnsA npoussoacTBa Mebenu, aepeBoobpaboTku U AepeBAHHOrO JOMO-
CTPOEHMS.

Hawumu OCHOBHbIMM nNapTHepamMu SABNAKTCA HemeuKkue UPMbI-
npousBoauTenu obopyagoBaHuAa: ALTENDORF, AYEN, AVOLA, BARTH, BECK,
ELKOM, GOETZINGER, GRAULE, GOTTSCHILD, HAGER, JOOS, JOSTING, KILLINGER,
KLUGE, KUPER, KOCH, LOEWER, PAUL, REINHARDT, SCHEER, SCHEPPACH,
SCHMALZ, STEGHERR, WALTER PILOT, WANDRES, WEINMANN, WEGOMA, WEIMA,
WINTER, WIRTH, WIWA u dpyaux

Mbl npogaeM KadecTBeHHble CTaHKU HenocpeacTBeHHO OT dmpm —
npousBoauTenen wu3: Wraaum — ALFAMACCHINE, ANDREONI, BIESSE,
BALESTRIERI, BALESTRINI, BIGonDRY,BREVETTI, CARMAC,CAMAM, CEFLA,
CENTAURO, ESSEPIGI, GREDA, GRIGGIO, LOCATELLI, MD DARIO, MAGGI, MANEA,
MASTER WOOD, MARIOTTINI, OMGA, ORMAMACCHINE, OSAMA, PAOLONI Onelio,
PANOTEC, PUTSCH Meniconi, QUICK Wood, STEMAS, STETON, SARMAX, STROMAB, TRABATTONI, VAL.MEC, VOLPATO, AscT-
puun- AUER, BECK, COLUMBUS, GANNER, MERLIN, RAPHA; bocHuu u lepuerosuHbl — WISCHT OaHuu — AAGAARD, DAN LIST,
Q-SYSTEM, LEIF & LORENZ, TRANSLYFT; Wcnanwu — BARBERAN, CMB, INTOREX; CnoBeHuun - LEDINEK, TRIMWEX; CLUA-
CR.ONSRUD, US CONCEPTS, VOORWOOD, SAFETY; YkpauHbl — OSV; ®unnanaum — MAKRON; Yexun — ACWORD, ADAMIK,
BALINEK, MARSHAL-CZ, NEVA, ROJEK, RWT, SOUKUP, STOERI MANTEL, TOS SVITAVY; Weeiiyapum - LAMELLO; Poccum -
TIGROUP, BAKAYT v ppyrux.

C 2001 roaa paboTtaeT nogpasaeneHne no npogaxe bviswux 8 ynompebseHuu aepeBoobpabaTbiBaloWwmMx CTaHKOB NPOU3-
BOACTBA eBponenckux dbmpm.

CoBMeCTHO C eBponeﬁCKMMM napTHepamum cneumnanucTbl Halluen d)VIprI OCyLeCTBNAIOT:

*aHanu3 delicmsytowux npednpuamuli ANA ONTUMM3ALUU TEXHONOTUYECKUX MOTOKOB C KOHKPETHbIMU PEKOMEHAAUMAMU MO YBENNYEHUIO
BbINyCKa u3genuin. NMpoekmuposaHue u MOOepHU3AUUI0 BCEX BUAOB AepeB0o0bpabaTbiBatOLLMX NPOU3BOACTB, BK/OYAA U3rOTOBEHUE CTONAP-
HbIX U34€e/1i, AePEBAHHBIX KOTTEAKEN, eBPOOKOH U ABepei, mebenun (B TOM Yncne, CTy/IbeB), NapKeTa, eBpoTapbl, r(PO6OB U T. N. — COBMECTHO
¢ pupmolii LIGNUM Consulting (Fepmanmnn)

* gHeOpeHuUe MpPo2pamMmMHO20 obecrnevyeHus 0A:

- ynpaBAeHUs NPOoU3BOACTBOM Mmebenu «3axka3-npou3sodcmeo- ckaad», 20-20 TECHNOLOGIES (KaHaga)

- yNpaBAeHWsA OKOHHbIM U ABEPHbIM NPOU3BOACTBOM, *cLoOK (FepmaHun)

- KOHCTPYMPOBAHMA AepeBAHHbIX KOHCTPYKLMI, NecTHUY, U gomos, SEMA (Tepmanusa)

- 3D —MOo4eNnpoBaHUA 1 NPOeKTUPOoBaHNA 0bpaboTok nsgennin, ALPHACAM (TepmaHnus);

* nodbop u nocmasky 060py00BAHUSA KaK B KOMMAEKTE (IMHUA, LieX, 3aB04), TaK M NO3ULMOHHOTO, C NPUBA3KOM, N0

Mpon3BOAUTENBHOCTH, K CYLLECTBYHOLLEMY MPOU3BOACTBY U NO Bawmmmn GUHAHCOBLIMMU BO3MOKHOCTAMM;

* MOHMaMC U HaNAadKy NPUOBPETEHHOTO Y Hac 06opyA0BaHUA U 0byyYeHWe Baluero TeXHOMOTMYECKOro nepcoHana

paboTe Ha Hem. MApaHTUIHOE M Noc/ierapaHTUMHOe 06CyKMBAHWE NOCTABEHHbIX CTAHKOB;

* obecreyeHue 3arnacHbIMU YacTAMMU U PACXOAHbIMU MaTepranamu.

MNomumo ctaHKoB «Pa3TOH» NPOU3BOAUT NPOJANKY €O cknaaoB B CaHKT — NeTepbypre, Mockee u KpacHoaape:

v [lepeBopexyLumux MHCTPYMEHTOB ntoboro Tuna ot pupm GUHDO, LEUCO, AKE, ITAL TOOLS v T.4.;

v'3aTouHoro obopyanosanusa pupm KAINDL u VOLLMER (TepmaHusa), OSAMA, VISCAT, MVM (Utanua) u T.4.;

v'Knees v repMeTMKOB, a TaK»Ke NoANypPeTaHOBbIX KOMNO3uULMii Ana aekopa dupmbl KLEBCHEMIE (TepmaHuns);

v/JlaKOKpPaco4HbIX MaTepuanos, rpyHTos dupm VOTTELER (Tepmanus), WIPCOATINGS (ICSAM) (Vtanus);

v 061MLLOBOYHbBIX MAEHOK, NAaCTUKOB M KPOMOUHbIX MaTepManoB Ha OCHOBE NPOMNUTaHHbIX AeKOPaTUBHbIX Bymar,
CUHTeTMYeckux nonnmepos BAUSCHLINNEMANN, RENOLIT, DOELLKEN, ALKOR, IMPRESS, LAMITEX,
CHIYODA, SAVIOLA;

v/ ABTOHOMHbIX CUCTEM acnMpaLm M3MesbYeHHbIX ApeBecHbIX 0TX0408 dupmbl ACword (Yexus);

v'[BO34e-, CKO60-, WNNABbKO3aBUBHBLIX MHEBMO- M ra3oBbix nucTonetos puvpm BECK, HAUBOLD v PASLODE;

v'MpodeccmoHanbHOro pyYHoro NAOTHULKOTO MHCTPYMeHTa dupmbl PROTOOL, SCHEER (Tepmanus);

v/ KpeneskHbIx MaTepnanos Ana cBOPKM KapKacHO-NaHeNbHbIX AePEBAHHbBIX 4OMOB U T.A,.

MbI npurnawaem Bac B odpuckl KomnaHun « ®AITOH» B CaHKT- MeTtepbypre, Mockee 1 KpacHoaape, nmetolmMe AeMOHCT-
PauMOHHbIE 3aNbl C AENCTBYIOLLMM 060pYyL0BaHUEM, OBLIMpPHbIE MHPOPMALMOHHbIE MaTepuanbl U 06cyanTb ¢ Bamu Bonpocol
Mo TEXHONOTMAM AepeBoobpaboTkM, Noabopy 1 NPUOBPETEHNIO CTAHKOB, MHCTPYMEHTOB, MAaTEPMANOB, NPOrPamM.

000 «DADTOH»:

197 343, CaHkT - NeTepbypr,
yn. MaTtpoca XenesHsika, 41
TenedoH /812/ 320 48 98,

dakc /812/ 320 48 97

e-mail: enginery@faeton-spb.ru

MpeacraButenbcTBo B MockBe:
129 343, Mockaa,

npoe3sa Cepebpsakosa, 2/1, odpuc 17
TenedoH /495/ 221 07 88, 640 43 31
dakc /495/ 221 07 88

e-mail: moscow@faeton-spb.ru

MpeacraButenbcTtBo B KpacHopape:
350 031, KpacHopgap, noc. bepesoBbiii
yn. Kapna lNycHuka, 17/5

TenedoHn /861/ 277 37 13,

dakc /861/ 277 37 13

e-mail: krasnodar@faeton-spb.ru




JAPEBECHBIE IIJIUTHI: TEOPUS U ITPAKTHUKA

22-s1 MesxkayHapoaHasi HAyYHO-NPaKTHYeCKasl KoH(epeHUUs
20-21 mapta 2019r.

Haiorosast nerora — O0miepoccuiickuii kiaccuukaTop npoayKIHu
OK 005-93, 1. 2; 95 3004 — Hay4yHast ¥ IPOU3BOJICTBEHHAS JIUTEPATYpA

[Moamucano B meuath 28.02.2019. ®opmat 60x84/16.
VYen. ned. 1. 9,0. Tupax 100 k3. 3aka3 17623b.

OTnedaraHo ¢ TOTOBOTO OPUTMHAI-MaKeTa, PeJOCTaBICHHOr0 OpraHu3aTopaMi KOH(pEepeHIuH,
B Tunorpadpuu Mznarenscra [loauTexHUUECKOro yHUBEPCUTETA.
195251, Caunkr-IlerepOypr, [lonurexuuueckas yi., 29.



ODUULMAAbHBIM
AMCTPUOBLIOTOP NO Poccum

Q’ A BRAGSTIVES
% I ; I n d l WAUDPOBAABHBIE MATEPUAABI. BECKOHEYHBIE AEHTbI
’ www. grind-L.ru

[IpousBoacteennas kommanuss OOO «'PUH/IDJI» npemnaraer BbICOKOKa4Ye€CTBEHHbIE IILIH-
(doBasIbHBIE OECKOHEUHBIC JICHTHI COOCTBEHHOTO U3TOTOBJICHHS JJII MAIIMHHOTO TIOCKOTO MUTH(O-
BaHMs Ha IUIMTHBIX MPOU3BOJICTBAX M3 MartepuaaoB Hemerkor kommanuun AWUKO.

3epuuctocts o FEPA P36, P40, P50, P60, P80, P100, P120, P150.

SU 22 SY >>panel express<< moCTWXCHHE B HCTOPHH pa3pabOTKH aOpa3sMBHBIX MaTEPHAJIOB.
OObIyHO JHA IS NUTM(GOBKU TUIUT Mpejiarajiich CerMEHTUPOBAHHBIE IIUPOKUE JIEHTHI, COCTOSIB-
e U3 JABYX WIH 00Jiee CErMEHTOB, COOTBETCTBEHHO MMEIOIINE HECKOJIBKO MBOB. MBI IIpeiiaraeM
HIMpoKue HUTM(OBANbHBIE JIEHTHI padoueil moBepxHOocThi0 10 2000 MM HMEMOIIHME TOJNBKO OIHMH
0B U CETMEHTUPOBAHHBIE JIEHTHI C IByMs LIIBaMU IpH HpHuHE JeHThl 6onee 2000 Mmm. D10 BbICO-
KOMPOJYKTUBHBIA a0pa3suBHBIM MaTepuan BbIcOYaiimiero kadectBa. LlIupoko mpuMmeHseTcs s
numugosanus JCIT u MIAD.

Coueranue: kapOuJ KpeMHUs, CTIelIMaIbHbIE CBSI3bIBAIOIINE DJIEMEHTHI M CBEPX TSHKENBIE TI0-
T3 (QUPHBIC TKaHW, HMEIOIINE CHEIUAIBHYIO (PUKIIMOHHYIO TpadUTOBYIO J00aBKY, M aHTHCTATH-
YECKHE CBOMCTBA, — FAPaHTUPYIOT HAWIYUYIIYI0 HUTM(OBKY, JONTYIO SKCIUTyaTallMi0 aOpa3suBHOTO
MaTepuaia, yIyqlieHHbIC XapaKTePUCTHKH JBYKCHUS JICHTHI.

KU 22 SY abpa3uBHBII MaTeprall ¢ 3pPHOM OKCHJI ATIOMUHUS Ha TSHKEIOW MOTUIUPHON TKAHH.

SK 22 S B 3Tom numrdoBamTsHOM MaTepuajie Ha KOMOMHHPOBAHHONW OCHOBE B KaUECTBE IMOIIOXKKHU
UCTIONIB3YETCSI COCTMHEHUE XJIOMKOBOM TKAaHH U MJIOTHOW Oymaru. TkaHb MOBBINIAET YCTONYUBOCTH
K PAacTSHKCHUIO U 3aIIUIIaeT OyMary oT JJOMKOCTH. AHTHCTAaTHYECKHE CBOMCTBA TIPOTUBOICHCTBYIOT
MPEKICBPEMEHHOMY 3a0MBAHUIO TMBUIbIO, @ BHYTPEHHUN OYMa)KHBIM CIIOH JIEHTHI MO3BOJSET €&
npuMeHeHue Ha ropsiueit tumre. [Ipumensiercs aist numdosanus ACIT u danepsr.

Martepuan SK 22 S nsa mmmdoanbHbix JeHT Bbimyckaercs AWUKO mupunoii 1650 MM 1
2050 MM, 9TO TIO3BOJISIET M3TOTABIMBATH JICHTHI C OJHUM IIIBOM JIsl OOJIBIIMHCTBA MPOU3BOJICTB
WM CETMEHTUPOBAHHBIE JICHTHI C IBYMS IIIBaMH MPH MHUpUHE TeHTHI 601ee 2000 MM.
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